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NPEAHCIIOBHE

B kHHre MYGNHKYIOTCA MaTepHanhl HAyyHHX ceccHlf, mposegeHHnx B 1987 r.

Mockee H B Ynan-Batope, NOCBALUCHHHIX OCHOBHLIM pe3yabTaTam 20-neTHeff
ayunofl H MPaKTHYCCKOH ACATEILHOCTH CosmecTHoli CoBeTcko-MoHrosnbcko#i HayyHO-
ccnepoBatensckoit reonornyeckolt skcneauuun AH CCCP n AH MHP.

KHHra COMEPXHT pan obobwarowux cratefi mo pasauyHeIM. npoGnemaM reo-
jorui MOHTOJIHH, KOTOpble TpYNNHPYIOTCA B OCHOBHOM B CJICAYIOLIHE pa3feibl:
TpaTHrpadus, MarMaTH3M, TEKTOHHKa, MOJIC3HblE MCKOMaeMmbie H Kak 06o6matomuit
a3gen — OJBOJIIOUHA rEOJIOTHYECKHX M PYAHHX ¢opmauuit, CTPyKTYpH H reoJio-
JYeCKHX MPOILIECCOB 3a BpeMsA [JINTENbHON (HaunHas ¢ paHHero aokeMGpua) Mcrto-
A pa3sBHTHA H GOPMHPOBAHHS COBPEMEHHOrO JINKa MOHrOHH.

Bo BceX CTaThAX MNPHBEACHb, KaK MPaBH/IO, HOBbIE MaTepHaJibl, MOJIyYCHHBIE
OBETCKHMH H MOHTOJIbCKHMH COTPYAHHKAMH JKCMEAULHH, MOKa3biBAIOLIUE, HACKOJb-
‘0 [JaNeKo MNPOABHHYJHCh BMEpPel HAIIH 3HaHHA 06 o6llileM TeOJIOTHYECKOM CTPO-
Hun Mohronnr 3a nocneauue 20 neT. Oco6EHHO HHTEPECHB! B 3TOM OTHOIIEHHH
nepBble NPHBOJMMEIC PE3Y/NbTATHl H3YYCHHS TEIUIOBOro NMoToka MoHrosmu, B 3Ha-
uTeabHOH Mepe AOMONHAMIOIIME CYLIECTBYIOLIHE B3rIAABI Ha obluee CTpOEHHE H 3BO-
roudio JMTOChephl Ha 3ToK TeppHTOpHH. COBEPILICHHO MO-HOBOMY PacCMaTpHBAaEeTCA
feTajUIoreHHs  gokemGOpuiickux o6pasoBanuift MoHroaum, a Takke NpOsABJICHHE,
JOpPMHPOBaHHE H DOJIb NOKeMOPHHACKHX KOMIUICKCOB B €€ CKJaA4aThiXx CTPYKTypax
cratb H.C. 3aiiuepa, B.U. Kosanenxo n np., F0.M. Coxkonosa, H.C. 3a#tuena u gp.).

OueHp UIHPOKO H C Pa3HLIX MO3HUMH OCBellleHa HCTOPHA Pa3BHTHA H GOPMHPOBAHHA
€KTOHHYECKMX CTPYKTYp oT OoKem6pus no cospemenHoro nepuopa. I[locnemunit
Tan B 3TOM Ppa3BHTHH 3aTPOHYT B CTaThAX MO CeHCMOJIOTHH, HCTOPHH pa3BUTHA
enbeda, HEOTEKTOHHKE M B OGLIMX CTaThbAX MO TEKTOHMKe. MHOrue HManaraeMele

HAX mnpo6neMBl B kakoH-TO Mepe IOHCKYCCHOHHBI H He Bcerfa o60CHOBaHEI
|0CTaTOYHBIM (paKTHUECKHM MaTepHanoM. OHaAKO B LEJIOM OHH JAalOT NpeACTaBICHHE
6 obuieM pa3BHTHH Ppa3JIHYHBIX THMOB TEKTOHHYECKHX CTPYKTYp, riaBHeHinx
€KTOHHYECKHX 3M0XaxX H 3TamaxX, MX CPaBHHTEJIbHOH XapaKTEPHCTHKE C COOTBET-
TBYIOIIHMH CTPYKTYpaMH H 3MOXaMH Ha cMexHbIXx Tepputopuax CCCP u KHP,
TaKXe pacKpbIBAIOT CBA3H C HEKOTOPBIMH METAJUIOTCHHYECKHMH 3M0XaMH H INpo-
HHUMAMM. DTH 3NM0XH H NPOBHHUMM AOCTATOYHO NOAPOGHO OCBElLIEHH B KOJUIEK-
upHo#t ctathe B.H. KoBanenko m ap. "HoBrie pyaHble NMpOABICHHA H METaJLIore-
YeckHe NpoBHHUHH MoHromuu”. OTMeTHM, 4T0 B Hell MpHBEACHN HOBBIC, OTKPHITHE
Kcneauuueil, He TONMBKO PyAONPOSABICHHA H MECTOPOXKACHHSA, HO H LejIbie NPOBHHIHHA
pelkO3EMEIIbHO-peAKOMETa/IbHAsA, 61aropogHBIX METAJNIOB, NEOJMTOHOCHAA H HEKO-
Ophie OpYTrHE).

H3jloxeHHI0 OCHOBHBIX HOBEIX HOAHHBIX M TNpoGiaeM no reosorud MOHroJIHM
peawectpyer o6was cTaThs rJIaBHBIX pyKOBOAMTENedl 3KCneOHLHHM, MOCBALICHHAA
aYYHBIM H NMPAaKTHYCCKHM OOCTHXeHHAM pabotel KoMmmuexcHo#t CosMmecTHo#t Coset-
ko-Monronsckofi reosnornuecxolf skcnemuuun 3a 20 Jser.

B 3aknioueHne cunTaeM Heo6XOOMMBIM BHIPa3sHTh GONIbIIYIO MPH3HATEILHOCTD
CEM yYacTHHKAM JKCNEJUUHH H OCOGEHHO aBTOpaM MaTCpHAsIOB, MOMCILICHHBIX B

lacTosIe xKHHTE. C. 3a
H.C. 3aiiyes



YIK 55(517.3)
H.C. 3aiines, B.H. Kosanenxo, B. Jlyscanaanszan, A.JI. Aumun

BAXXHEWIHUE HAYYHBIE H TIPAKTUYECKHME JOCTHXEHHSA
COBETCKO-MOHI0JIbCKOH I'EOJIOTHYECKON 3KCINEJHUILIHH 3A 20 JIE

dkcneguuua B TeyeHHe 20 JieT NPOBOAWIA Ha TEPPHUTOPHH MOHIOJHH KOMILIeE]
Hble MCCJICHOBAaHHA MOYTH MO BCEM BaXKHeHLINM HanNpaBJICHHUAM HayK o 3emie ¢ uenn
BOCCTAHOBJICHHA 3BOJIIOUHH FEOJIOTHYECKHX MpPOLECCOB H pPa3BHTHA cTpyktyp Mo
TOJIMH, a TakKxke BHIACHCHHS OCHOBHBIX 3aKOHOMepHocTe#t o6pa3oBaHMA H mpocTpa
CTBEHHOTO Pa3MeEIlieHHA BaxXHeHIIHX MOJIE3HBIX MCKOMAeMbIX Ha ee TeppHTOopuH. B |
3yNbTaTe KOJUIEKTHB JKCEAMUUH B KaKoif-To Mepe pemnn Takyio obmyro npobiem
KaKk Havajo ¢OpMHpPOBAHHA KOHTHHCHTaJIbHO# KOphl H mocleAylolas €€ 3BOJI
uHs M npeobGpaloBaHMe B CIIOXKHBIX CTPYKTypax reteporenHolf cknaguatoif obnac
H CBA3aHHON ¢ HMMH MeTayuIOTeHHH. IIpH 3TOM BBIACHWJIOCH, YTO MEPBHYHAA KO
THHEHTaJIbHast kopa Ha Gosbinell yacTH TeppuTopun Mosroauu 6eia cpopMupoBa)
elie B KOHIle apxeda—HHXHell MONOBHHE mMpoTepo3on. B nanbHeilmeM Ha NPOTSKEH]
reoJioruyeckoli MCTOpPHH, HauMHas ¢ pHdes H KOHYaA daHepo3oeM, OHa MpeTepIe,
6raromaps MHOTHM TEKTOHHYECKHM H MarMaTHYeCKHM INpPONECCaM CYIIECTBEHHY
HEOOHOKPATHYIO mNepepaboTKy BIUIOTh 10 BO3HMKHOBEHMS B OTAC/AbHBIX 30H
HOBOOGpa3oBaHHON KOpBI OKEAHMYECKOro THNA M MOCJECAYIOLIEro NPEBPAlLCHHA 3T
30H B CJIOXKHbBIE CKJIaq4aThie CHCTEMBI.

Taxum o6Gpa3om, mpouecc (GOPMHPOBAHHA H CTaHOBJICHHSA KOHTHMHEHTAJIbHOH K
pEl H CKIag4aThiXx CTPYKTYp MOHrosun 6bln OvYeHb AJIMTE/NBHBIM, OH 3aBEpPIUHJ
Ha py6exe mnajieo30f H Me30301 CJIOXKHON KoJUIH3Hell BO3HMKIIMX K 3TOMYy BpcMel
KOHTHHEHTaJIbHBIX 6J10KOB.

B nonHoOM coOTBETCTBHM ¢ 3BOMIOUMe#l reonormueckux crpyktyp MHP Hax
OUTCA M e¢ METAJUIOTeHHA, AOCTATOYHO MOAPOGHO OCBelLleHHAs B ONyGJIH KOBaHHE
paborax sxcneguumn. I[loguyepkHem, uTO OGoNbiNas YacTh 3IHOOTCHHEIX MOJIE3HE
HckonaeMoix MHP cBa3aHa ¢ oporeHHO#i H 3MMKOHTHHEHTa/bHOH CTaAMAMH pa3’B
THA CTPYKTYP.

Crparurpagpns.B nenom no crpaturpadur MOHroJMH MNOJNy4YeHO upe3Bbidaill
MHOT'O HOBBIX AAaHHBIX MOYTH MO BCEM BO3PAaCTHHIM MoApa3fefieHHAM, HO 0coGeHH
KaK HaM MpeACTaBifeTCA, MO ROKeMOpHIO, HHXKHEMY MNajie03010, ME303010 H Ka
HO3010. JTH JaHHbIE YXe¢ B HacTosfllece BPEMA II03BOJILIOT CO3JaTh COAHHYIO CTp
THrpaduyecKkylo jereHay Ans Bcell TEPPHTOPHH CTPaHBI, MPHMEHHMYIO MJIA COCTa
JIeHHR TeOJIOTHYECKHX KapT macmTtaba 1:200000.

Pa3jinuHble acnekTH reoJIOTHH AOKeMOpHA B cocTaBe 3kcneauiny uiydam &.11. M
tpodanos, H.K. Ko3axos, H.II. ITaneit, B.C. Bafixosa, ' . Makaphiiues, K.B. Ken
xuuckac, H.C. 3aiines, B.B. Kenexnnckac, II. HopxHamxkaa, B. Jlyscannansa
B.B. BypamHukos, M.JI. T'ech.

Hoxkem6puiickde KOMIUIEKCH HAa TEPPHTOPHH MOHIOJIHH BBIACIAJIHCH HCCJIEOOB
TeNAMH H A0 paGoT skcmeaunuu. OaHako HX BO3PacT, MOCJCHOBATENbLHOCTh Hami

'Bonee noapo6HO peIyNLTATH OEATCILHOCTH IKCMCAHUMH 38 3TOT MEPHOR PACCMAETPUBAIOTCA B P
crareit, ny6auKyeMBIX HHXe.

©H.C. 3aftues, B.H. Kosancurxo, B. Jlyscanpansan, A.JI. Anmus, 1990



opaHHA, CTCNCHD MCTaMOpOH3Ma H COCTaB TPakTOBAJIHCh MO-pa3HOMY, YTO H OT-
o o Ha onyGIHKOBaHHHIX 0606IIAIOMWAX EONOTHYCCKHX KAPTAX H B CMNCHHANBHBIX

GoTaX OTACHBHHIX HcenegosaTenct. EcTecTBeHHO, 4TO MHOTHE M3 3THX BOMPOCOB
o CAX fOp OCTAIOTCA JHCKYCCHOHHBLIMH.

B NOCACAHHE TFONM CYIICCTBCHHO BaXHLIM B HCCIICAOBAHHAX IKCHCAMUHH MO
g3ydeHHIO nOXeMGPHA ABJIACTCA YCTAHOBJICHHC KOMIUICKCOB NMOPOJA PaHHEro Hokem6-
4g BO BCCX CKIAMUATHIX CHCTEMax MoHronun — pHpefickHX, paHHEKaNCAOHCKHX,
xa/1cAOACKHX H TCPIHHCKHX. IOTH XOMIUICKCHI, BBIICAACMBIC HA OCHOBAHHH TCKTOHO-
M,ma-ruqecxoﬁ NCPHOOHYHOCTH, HIOTONMHOR rcOJIOTHH H NaNcOPHTONOTHYCCKHX AAH-
ghiX, AOCTATOYHO HANEXHO KOPPENMPYIOTCH C opepreiitnmu o6pasoBanusMH TyBH,
BocTOMHOTO Casnna, [Ipucasusi, 3aGaitxanba u [IpnGatixanes.

K popudefickum xommicxkcamM B MoHroauu otHocarca (CHu3y BBepx): Galinapa-
raucxnft (3p3uHckuill), 6ymbyrepckult (MopeHcknit) H eceHGynaxckuit (6anbxTHIrxXem-
cxufl, puxHedapThicckuil). Bce oHHM nmpHHamexaT K MOJHMETAMOPOHYECKMM Cynpa-
xpycTajIbHbIM o6pa3oBaHHAM H 9CTKO NOAPa3fcjAAIOTCA Ha ABe uacTH. HuxHiolo
4acTh COCTABIACT rHeficoBo-aMPuGOMHTOBBIA KOMIUIEKC, CTIOKCHHBIH B pa3HKIX cKiIan-
qaThix 30HAaX Pa3HOPOAHBIMH MOPOJAMH — OT MCEJAHOKPAaTOBHX (aMPHGOIHTH H
amMduGOJIOBBIC CIAHUK MO sanafgHo#t oxpauHe XaHras — Ha Mexaypeube II3abxaHa
g XyHrys, B cesepo-3anajguofi yactn Basu-XoHropckoit 30HW u 1p.), Mepeayrommxcs
¢ rHeficaMH, Ao mnpeoGnanarouie rHEHCOBBIX pPa3IHYHOrO COCTaBa (OBYCMIOAAHBIC
rpaHaT-GHOTHTOBIC, rpaHaT-aMpuGos10BbIC, CH/NITHMAHHT-KOPHEPHTOBLIC, [PAHAT-CTAB-
pONHTOBHIC H Apyrue THE#CHl H KPHCTaJUIHVYECKHC CJIAHIM), XapaKTepHuiX ansa I'o6u-
Antafickoro H Hpncko-LlorTuHckoro BHCTYNoB HokeMObGpui. ITH o6pa3oBaHHA B OC-
HOBHOM COOTBETCTBYIOT YpOBHIO OymMbyrepckoro u uwacTHuHo Galimaparuscxoro
XOMIUICKCOB. ODJCMCHTH J3P3HHCKOro KOMMJekca, Xxopowo pa3jsutroro B [Oro-
Boctrouno#t Tyse, B MOHrosMH, NPUCYTCTBYIOT, KaK NPaBHJIO, B BHIC Pa3HOBEIHKHX
6yoMH H PENHKTOBHX OCTAHUOB TIPAHYIHTOB (ABYNMHPOKCEHOBBIC KPHCTAJLUIHYCCKHE
C/IaHIbl, TPAHAT-THNCPCTCHOBBIC rHefichl H 1Ip.) H YapHOKHTOHAOB, T.C. MOPOA rpaHy-
matoBolf daunn MetamMopdHiMa, 3aseraloliux cpeau nopog amuGonurosoli um rpa-
nynutosoft daumit,

Cneayer NOAYCPKHYTb, 4TO TPaHYAHTH YCTAHOBJICHW HE TONbKO B BHICTYNAax
nopos, AOKeMOpHA HA MOBEPXHOCTH, HO H B BHIE KCCHOJIHTOB, BHIHCCCHHLIX KaliHo-
sofickAMH Ga3anbTaMH H3 HHXHHX 4acTef xophl Hapady ¢ MAaHTHHHHIMH NOpPOAAMH
# MCTAKPHCTAMH MHHCPAJIOB,

Bepxuioto uactb gopubelickux oGpalopanu#i cocTapiaseT koMmmnekc, HMeHyeMbi
B GONBLIMHCTRE C/yv¥acB CJIaHLEBO-KBAPUHMTO-KapGOHATHBIM HJIH €CeHOYJaKCKHM H
IOBOJIBHO TECHO CBA3aHHLI ¢ HHXeNexkalMM. B Hem npeo6namaroT xBapUHTHI, B TOM
YHC/IC XKCNIEIUCThIC, H rPaPHTHCThiE MPaMOpHl MPH NOAYHHCHHOM 3HAa4eHHH rHelcos,
amMpu60ONHTOB, XPHCTAJUTHYCCKHX CJIAHICB H MCTaMOP(H30BaHHBIX MOPOA (apKO3OBBIC,
ONMro- H NMOJMMMHKTOBHC necuaHuxn). Bce nmopoagm Meramopduiosannt B amdubo-
nutoBoli dauun Buicoxnx cryneHelt meTamopduima.

Ha o6Ge wacTH mopudefickoro xoMniexca HaJIOXKHIICA HHTCHCHBHBbI# perHoHasib-
HHlt MeTamopdH3IM no3gHenpoTeposolickoro (pudelickoro) 3Tama, NOITOMy OHH
CHJIbHO H3MCHCHBl M HX MNCPBHYHBIl COCTAB TPYAHO BOCCTAHOBHTL. OHH ULENHKOM
AnadTOpPHPOBAHBI, TPAHHTH3HPOBAHL, MHTMATH3HPOBAaHK (YaCTO B HECKOJIKO 3TaNoB),
B OTACNBHHX 30HAX HACHILUCHH OGHIBHBIMH TEJJAMH MErMaTHTOB (MECTAMH CIIOLO-
HOCHLIX) H OPTOTEKTHTOB, BK/IOYAIOT CEPHH AacKk OCHOBHBIX (aM(HGONHTH3IHPOBaH-
HuIX) mopoa,

Ha paunenoxemGpuitckuit (nopudeticxuit) Bo3pacT onHMcaHHHX KOMIIEKCOB, MO-
MHMO o6uIere0JIOTHYECKHX MaTEepHANOB, YKa3bBalOT H AaHHbE H30TOMHOM reoxpo-
HoJloruy, mojydYeHHHe B nocinenHee Bpemsa. OHH MOka HEMHOTOYHCJICHHbI. Bnepauie
abcomoTtumii Bo3pacT nmopox BepxHero Metamopduueckoro kommiuexca Baifimaparun-
¢xoro BmicTyna GubUT ompeficieH KaJni-aproHOBHIM MCTOAOM MO QUIOTONHTY H3 cKap-
HHPOBAHHBEIX MpaMOpoB Hemeukumu reojsoramu . Anapeacom H K. Byxeprom
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B 60-x ropax — 1,9 mupa ner. ITocaenyiomme ONPERCICHHA, BLIMOJHEHHBIC B )y
6opaTopuu abcomotHoro Bo3pacta THH AH CCCP TeM ke MeToI0M, 10 MaTEPHAJIy|
H.II. Manesa, 8 obuieM NOATBEPOHIH 3TO 3HaueHHe. [InA HHKENEKAUIHX TOHAJIHT(
BuX rHeficoB GalimaparmHckoro xomMmiekca, no JanHnMm @.I1. Matpodanosa H qp
HMEIOTCA onpeAesicHus, MoAyucHHRIe Goslee HaACHHLIMH H3OXPOHHBIM YPaH-CBHHLOBLY
H TEPMOH30XPOHHBIM CBHHEU-CBHHUOBLIM METOOAMH — M0 HHPKOHaM oT 2650%)
go 2800 mne ner m Gosee, a Ana yapHOXHTOHZOOB GymMOyrepckoro MHTpPy3HBHOr
xoMiuiekca u3 paftona Bym6yrep onpeneneH Bo3pact 2400 muH ner. Boapact okon
2200 MaH netr mNoJyueH A Hambonee ApesHnx nopoa Bopanumu-Yauuckof#t nonog
metamopdusmMa B Monronsckom Anrae. Taxo#t ke OpeBHHNt BO3pacT NMOATBEPXKIE
TaKxe A4 nopoa apyrux pafionos MHP.

Taxum obpa3oM, Bce nopudefickue oGpazopanns MetaMopdHA ROCTATORHO YN
peHHO MOTyT OHTh OTHeceHH no kpaliHe Mepe x BepxHeMy apXci0o—HHXHEN
npoTepo30i0, a TpaHyJHTH H3 Galimaparunckoro xoMmieckca, BOIMOXHO, — K en
Gonee npeBHHM 00pa3’oBaHHAM.

He npoTHBOpeYaT . 3TOMy 3aKJIOYCHHI0O H HEKOTOphie GHOCTpaTHrpadmuuecky
OAHHBIE, B TOM 9HCJIC peJikHe HaxoAkH MHkpodoccunu#t — Gona#t6unult (no manum
T.H. I'epman) n3 pafiona Balimaparun-Ton u xpe6ra Xan-Xyxifi, B oTa0KCHM)
pepxHelt wactTn aopudelickux oGpasopanuii, napannrenniyeMpx ¢ GanbIKTHIXEMCKH
KOMIUIEXCOM Haropbs CaHTHJICH.

Bepxuenpotepolofickuft (pudeiicxuft) xomnnexc mmMpoxo pa3’BHT Ha TEPPHTODE
MOHrOJIHA H NpeACTaBlIcH pa3Hoo6Gpa3sHbBIMH NMOPOJAMH — MCTaclaHUAMH, B TO
4HC/IC YI/ICPOAMCTHMH, H MeTasdpdyIHBaMH Pa’lTHYHOrO COCTABA (OT OCHOBHHIX J
KHC/IBIX), KBApPLUMTAMH, MPaMOPaMH H MPaMOPH30BaHHBIMH H3BECTHAKaAMH, TCPPHTe|
HHIMH METANMOPOJAMH H Ip., O6BCAHHACMBIME B 3¢JicHOC/AHUEeBHE kommaexc. Cr
neHs MeTaMOpPQH3IMA 3ITHX MOPOA BapbHPYeT OT dmwanuTOoBO# JO CTAAMHM INHOOTOBN
aMpu6GONATOB, HO B LIEJIOM OTBCUACT 3cjicHOCNaHIcBo# dannu.

Komnnexc otaenen ot nopox aopudelicxoro ocHOBAHHA CTPYKTYPHBIM HECOTI
CHEM H MOBEPXHOCTHIO pa3MhiBa. Bo3pacT NMopox XOMIIEKCA ONMpEAENACTCA HAXO)
XaMH BOJOpOCJIcH, cTpaTHIrpadHUCCKHM -NONOXEHHEM H CPABHHTE/IbHO MHOTOYHCIE
HeiMH xanufi-aproHoBuIMHA, pexe py6uauii-cTpoHUHEBBIMH H YpaH-CBHHIOBBIMH P
OHOJIOTHYECKHMH MNAaHHBIMH, KOTOPHC HMCIOT AOCTaTOYHO mHpoknft paizbpoc 3m
yeHn#t — B nmpegenax 1700—700 maH net, OTBEHAIONIMX TNaBHLIM 06pa3oM HHXHEN
H cpenHemy pudero (MecTtaMH, MoxeT 6biTh, BceMy pHdero). C 3THM BO3PacTHH
KOMIICKCOM TECHO CBA3aHO nermMaTHToO6pa3opaHme, 0COGEHHO WMHPOKO PA3BHT(
B MetamopdHTax rora Mosrosamn, Hanpumep B bBomonume-Y3Hucxoff m Ilancx
LorrrHCcXO# 30HAX.

TaxoBn reoNoro-CTpyXTypHHC H CTpaTHrpadmuccxHEe AaHHBC no AoxeMOpmi
Opnaxo HamGOJIbMIHEe NOCTHXCHHS MO CTPATHrpadHH GLUIH NOJIydcHH 3IKCNCAHUA¢
B 06aCTH H3YUCHHA BHIMICNCXAIMHAX OTNOXCHAL, ‘

OTnoxeHus BepxHHX dacTefi pudes m BeHOa NOAPOGHO PacWICHEHH HA OCHOBAHI
Haxonox PayHH — MHKPOPHTONHTOB H CTPOMATONHTOB, NMPHYEM B HHX BhiAC/eH
(3.A. Xypasnesa, [I. [opxkHaMxaa) TC Xe YeThipe GHOCTpaTHrpadHYICCKHEX KOMILIC!
ca, 38XOHOMCDHO CMCHNIOIIEX APYr ApYra Bo BPCMCHH H B Toll xe mocnesosates
HOCTH, XaxHe ycTaHOBJICHH B npeaenax CCCP (na Cubupcxoft nnardopme).

HJo pa6Gor 3xcneaunmm GmocTpaTHrpadmuccxolt cxemu ana xemGpus Boobmie 1
cymectsoBano. Ee paspaGoranu ‘H.B. IToxposckas, M.H. KopoGos npu yuactl
H.C. 3aituesa, B.A. Bnaronpasosa, B. Jlxacypena. B IIpuxyGcyrynbe Bnepsd
6bIH OTKPHITH HHXHCkeMGphiickHe TPHIOGHTH, 3aTeM OGHapyXeHHBE BO MHOIM
Mectax, paspaborana Apo6Has cTpaTHrpadHueckas wIKaja, MO3BOJAIOIAA kopped
pOBATH HX € OJHOBO3PACTHHIMH OT/IOXCHHAMH Aurae-Casnckoi obGnmactu, Cubg
cxo#t u Kwuraficxoff nnardpopm, Adpuxn, Asctpamuun H CesepHofi AMepnxu. Towl
ycTaHOBJIeH HHxHekeMOpui#ickuit Bo3pacT rnasHefimux Mecropoxaenuit q;ocq:opu-ra
Xy6cyrynncxoro Gaccefina.



u To %e camoe npoaenann X.C. Posman u Y. Munxuu, npu yvactuu O.11. Cy-
xo, [VIA OPNOBHKA M CHiIypa. MHOro HOBBIX AAHHHIX NO CTpaTHrpadHH OeBOHA
ercH ‘,'m-o xap6ona mosyueHo C.II. Iaspunoso#i, b. Jlyscanmansanom, H.I'. Map-
H ""ﬁ ans pafionos Xawuras, To6ufickoro 1 Mouroasckoro Antasa, 3aantalickolt
l‘_°'6(; B pe3y/IbTATE 3TOrO YTOYHCH BO3PaCT MHOTHX TONUL H CBHT, paHee ompe-
on,,,mnﬁcn YCJIOBHO.

BriepBhi¢ MONYYCHH CYIICCTBCHHBE MAaTEPHAIH MO cTpaTHrpaduH BepXHero majeo-
408 H TPHACE, NO3BOJIAIONIHC KOPPENHPOBATh OLHOBO3PACTHbIE MOPCKHE H KOHTHHEH-
ranbHBC OTJIOMCHHA (M.B. [QOypante, O. Tomypororoo, A.A. Moccakosckuit).
B TpHACOBHIX OTJOMCHHAX Mouromun H.C. 3afiuepniM oTkpuiT camuiit npepnnit
gpeAcTaBHTEIb 103BOHOYHMX (NaGupHHTONOHT), a JL.II. 3oHeHmafiHOM yCTaHOBJICHH
MOPCKHE OT/IOXCHHS C AMMOHHTAMH H NE/CLHUNONAMH.

HsyscHHe UIHPOKO DacnpOCTPAHCHHHX KOHTHHCHTAJILHBIX oTioxkeHHH Me3o301
(ropHl, HHXHETO H BepxHero Mena), nposeaeHHoe .. MaptuhconoMm, B.®. Illysa-
nossiM, A.B. Couabpoft, M.C. Haru6Guuo#i, P. Bapc6onnom, II. XocGospom u ap.,
10380WI0 OGOCHOBATH H CO3MATH ACTANLHYIO cTpaTHrpadHYecKyld CXeMy 3THX
ornoxeHufl, CAHHYIO A Bcefl ctpaHn. OHa gaeT BO3MOXHOCTD COMOCTaBHTh HX
¢ COOTBETCTBYIOIHMHE OTJIONKCHHAMH 3abafixanss, Cpenneit Azun, Kuras,

YpespuualiHo IUIONIOTBOPHEIM OKa3a/och H3yucHHE cTpaTurpad¥H M JIHTONOTHH
xailiH030#CKHX otnoxennfi, BuimonueHHoe E.B. [HdesaTkunnM, B.C. 3aXMruHmM,
H.A. Kopuno#i, HI.T'. Jlncxyn, II. Bapnamrapas, B.Il. Unuarosum, B.J. Myp3aesofi,
E.M. Manaesoit u ap. Panee kaftno3oiickne ortnoxenus soo6iuie He uMenn ApoGHOro
cTpaTHrpaPHICCKOrO PacwICHCHHA. Oxcnepuuue#t nna HUX pazpaboTaHa eaAMHAas CTpa-
rarpadHYcckad mKama Ons Beeft CTPaHW M MpOBeACHA KoppenAnus kafiHosos ¢
conpenenbHLME paftonamn Asuarckofi 4actH CCCP u KHP. Ha ocHoBe BuIfICICHHBIX
tamoB ® TPynn GayHe oOcCafovHLIE TOJINHM MaJecOreHa M HEOTCHAa PaCuNEeHEHW 10
oTaena (MectaMH Apo6Hee), a miMoueH — A0 Apyca. H3 ob6crnenoBaHHbLIX MECTOHa-
xoxacHuit xafHo3of#ickot daynm u ¢nopnl (okono 100) moyTH MOJIOBHHA OTKpHITZ
pnepBble, NMpHYeM Takue paloHul, xaxk Xupruc-Hyp-2, Xafiuun-Yna, llamap (Hx-
Byypar) H HEKOTOpHIE APYyrHe, Ype3BLYAAHO LCHHH MM JaXKe YHHKabHbl MUl HaYKH
H NPaKTHKH.

HeransHo H3yueHs! kafiHosofickue GasanbThl (B.B. Kenmexnnckac, A.f. Canrbi-
xopcknii, F0.C. Fenmadr, J. Jawpasaa, A.P. I'enteep, E.B. JleBaTxuH). BHocTtpa-
THrpaduuccKkHe, MajCOMarHHTHBIC H Pa/HOJOTHYCCKHE NAHHBEIC MO3BOJIMIH Pa3le/IHTDh
6a3a/bThl Ha PAA BO3PACTHHIX FOPHIOHTOB — OT OJIMIOLCHA -J0 TOJIOLCHA BKITIOYH-
tenbHo. IIpH 3TOM OKa3ajioch, 4TO caMbie MOJIOAble Ga3anbThi pacnpocTpaHeHHI B
uentpansuoft uactH Xamras — B Tapatckoif BnmaguHe — H HMCIOT Bo3pacT (mo
PaQHOYTJEpOAHBIM JaHHLIM) OKoJo 6—6,5 Thic. ner (moryxmuii ByakaH Xopro).

Yray6neHHoe reojIOTHYECKOE H NETPONOro-recOXMMHYECKOe M3yueHHe KaltHo3zof-
cxex 6a3anbTOB OaNO BO3MOXHOCTE BHACHHT, B MOHrO/IMM ABE NMPOBHHUMH LIE/IOY-
Hbix 6a3aNbTOHIOB: NMPEHMYIIECTBEHHO ¢ KajHeBO#t cneumanusauvedt B LEHTPANbHBLIX
pattonax (Xanra#i-Xy6cyrynbckas 30Ha) H NPEHMYIIECTBEHHO C HaTpHeBof — Ha
joro-soctoke (mnaro JMHapuraHra). Ha OCHOBe H3yYCHHA KCCHOJIHTOB, BHIHOCHMBIX
MojlonbiMA 6a3a/IbTaMH, H 3KCICPHMEHTANILHBIX JaHHLIX pa3paboTaHel MOJE/NH CTpO-
CHHA XOphl H BepxHe#f MaHTHH. Ba3’anbTHl H HX METaKpHCThl OKa3aJIHCh MOJICIHBIMH
H B MPAKTHYECKOM OTHOLICHHH (IOBEJIHPHLIC KAMHH, CTPOHTEJIbHBIC MaTEPHANkLl H Ap.).

Crpaturpaduio ueTBepTHUHRIX oTnoxkeHuft miaysanu E.B. Hemarxun, B.II. Ynua-
ros, I.I'. JImcxyn, B.C. 3axurmd, H.A. Kopuna, . Banamrapas, B.D3. Myp3aesa
¥ np. PesynbtaThl 3THX paGoT OTpakeHB Ha BMEpBLIC COCTaBJICHHO#l xapTe deTBep-
THYHRIX oTnoweHuft macmraba 1:1500000, niganno#t B 1979 r. B 1986 r. B BasH-
Xonropcko#t 3ome E.B. JIeBATKHHLIM BNEPBHIC OTKPHT paHHHfi MANECONHT, paHee
HEH3BECTHBI He TOJBKO 34eCh, HO H BO Bceit LleHTpanbHO#t A3uu. DTO oTOOBHraer
B0 Bpemenu nossBneuue venosexa B llenTpansHO# A3MM Ha MHOTHE THICAYENETHSA
B ry6b BekoB.

MouT



B nuenomM no crpaturpadun MOHTONMHH NOJIy4eHO upe3BHMAfiHO MHOTO HOB
OaHHBIX MOYTH MO BCEM BO3IPACTHHIM mnoApasaeneHus™M. OHH HacTOATENBHO Tpeby
MEpPECOCTABJICHRA H H3NaHHA B Gnuxafimme roawl HoBOro BapHaHTa o6Go6uwiarony
reonorudecxof xaprw MHP macmrtaba 1:1500000, nocieqHee H3A8HHE KOTOPO,
6buto ocymecTBieHo B 1972 r. OG6uUICreo/sOrHYCCKHE, NETPOJIOTHYECKHE H TEKTOH
9eCKHE BAHHbIC MO3BOJAT PCUIHTh PAA BAXHCHALINX TEOPETHYECKHX BOMPOCOB, B ToO
YHCIC O CTPOCHHH NOKCMOPHA H pONH ITHX MOPOA B pa3BUTHH (PaHeposoBckmy
CTPYKTYp, O TPaHHUC BCHA2 H KkeMOpHA (C y9eTOM MaTEpHanOB NANCOHTONOTHYe!
cxoff 3xcnenMumW) M Op. B HacTosmiee BpeMs CTENeHb M3YYEHHOCTH CTpaTHGHuR
pPOBaHHHX OTNOXcHH! MOHrosHH NPHOGIHXACTCA K YPOBHIO CMEXHBIX TEPPHTOpHY
Cosetcxoro Coro3a. i

Marmatusm. BynxaHO-MIyTOHHYECKHE NOPOAB, HX COCTAB, MPOMCXOXACHHE, 3§
KOHOMCPDHOCTH pa3McCHICHHA H3ydajnch Gospmoft rpynnoft ucciemosarencht (A.C. g
B.C. Masnenxo, B.H. Kosanenxo, M.H. Kysbmun, H.B. JIyunuxufi, B. Jlyscannansag;
JLB. ®ununnos, B.A. Ilasnos, C.II. I'aspunosa, P.M. Slumna, B.C. AuTHnug
A.B. Topernan, I'.B. ITunyc, JI.B. Aradponos, ®.I1. JiecHos, XK. Baspxyy, E.JI. Anape:
esa, . Bonn, [H.I'apam, H.B. Brnapawmxun, L. L3131, II. I'ynacam6byy, I.®. Heas
Hosa, FO.I1. Iimnyxos, B.B. SIpmoniok, O. Tomypotoroo, A.H. Jleontses, I'.B. o«
nsxos, A.3. Hsox, I''M. Ilapera u gnp.). PeaynpTaThl 3TOro H3yUeHHf OTpaXEHN
Ha COCTABMCHHRIX 3XCneAHMuMel XapTax MarMaTHYeCKHX H reoJIOTHYECKHX opma:
uneft, a Taxke B MHOTOUHCNICHHBIX Tpymax. ITocneannit o6o6marommult ananus mMarma.
TH3IMa B TEOJIOTHYECKHX CTPYKTypax MOHrOJIHH H €ro 3BOJIIOUMH OGbUI OaH B KHHre
"JHIOTCHHBE pyaHble dopMannH MOHroIHH”, H3daHHOH# B 1984 r.

B HacTrosme#t craThe MH TOJIbLKO OTMCTHM, 4TO B MOHTOJIHH CYIIECTBYET OTpPOM-
Hoe pa3HooGpa3sHe MarMaTHYCCKHX NOpPOA, BaPLHPYIOIIHX OT YJbTPAOCHOBHBIX 1o
YyALTPAKHCALIX H OT MOPOA HOPMAaJbHON INENOYHOCTH IO YIbTPALICTOYHHX, Npex.
CTAaBJICHHBIX B pa3HbX Qanuax — oT abHCCaJbHBIX A0 NMPHNOBEPXHOCTHHIX. OcHOB-
HBIC PE3YNbTATHl HIYYCHHA MarMaTH3IMa CJCAyIoIIHe.

1. BuaBneHH HOBHIC (OHFOHHTH) H KkpaitHe penkHe THNH nopod (KOMCHAMTH,
MaHTEJUIEPHTBI, NPUIOBEPXHOCTHBIE KapGOHATHTBI, MATHETHT-2MATHTOBBIE MOPOABI H Ap.).

2. YcTaHOBJICHA HAaNpaB/ICHHAaR 9BOJIIOLHA MarMaTHIMa OT apxes K kaliHO3010
co Bce Gonnie#t ponbio H 68nNbWMM pa3HOOGpaIHeM MIEJIOUHLIX MOPOJ A MOJOIbIX
3MoX.

3. BLISBNCHH CNOXHBIC TCXTOHO-MarMATHYECKHE apealibl, ABJIAIOIIMECS HHOAHKATO
PaMH TakHX TCOOHHAMHWYCCKHX NpOIECCOB H OOGCTAHOBOK, Kak KOHTHHCHTaJIbHGI
pHdTOreHe3, OCTPOBOAYKHAA H OKPaHHHO-KOHTHHCHTAJIbHas CyOAYKUMA, KOJUIH3HA,
a TaKXKC CJIOXHHX OGCTAHOBOK THINA MOHroJIo-oxoTckolt (nnm kanudopHuiickoif).

4. H3yueHHe MarmMaTH3IMa [IO3BOJIHJIO HAMETHTb KOPPEIALHH MCEXOY THNON
MarMaTH3Ma W 3pe/IOCTbI0 KOHTHHEHTA/bHO# KOPbl B TEOJIOTHYECKHX CTpPyKTypax
MHP. Tax, oxcaHHYeCKXOMY THNY KOpPH CBOMCTBEHHB CNHIHT-KepaTodupoBas, Oa-
3aJbT-aHAC3HTOBasA, AALUT-PHOJHTOBAA (GOpPMAIHM, ACCOLHHPYIOLIHE C OPHONHTAMI
(runepbasutamu, ra66ponnaMH M KPEMHHCTHIMH cJaHLaMH). B nocnemHee Bpems 8
cOCTaBe OQHOJIMTOB BLIABICHH 3JICMCHTH MNEPEeXOgHOM CTafMH C H3BECTKOBO-ILC
JIOYHBIMHK BYJIKAHHTAMH, GOHHHHTAMH, MAapDHAHHTAMH; OJHAKO TAaKHC THIMHYHBIE A
Hee ¢opmaunH, Kaxk 6aTOJIMTOBAaA, TPAHOAHMOPHT-TPAHHTOBAS H KPAacBHIE ByJIKaHKE
YeckHe MOfAca, NOABJIAIOTCA No3aHee odHonuToB. Bpems d¢opmuposanns 3pesnol
KOHTHHCHTANbHOH KOpH (HKCHpPYeTCAs B 3BICOCHHK/IHHAJ/ILHBIX 30HAX IIHPOKHM pa¥
BHTHEM H3BCCTKOBO-IIEJIOYHBIX MarMaTHYCCKHX CepHHf, CMCHAIOMINXCA 3aTeM 0a3’asbT
KOMEHAHT-IIEJIOYHOTPAHUTHBIMH aCCOUHALHAMHA KOHTHHCHTaJIbHBIX PHPTOB.

5. YeTxo mpociiexkeHa 3a8BHCHMOCTb MCXKIY THIIOM MarmMaTH3Mma H cony-rcnylomnu
eMy opyacHeHHeM. IleppoHadasibHO GBUIH BBIOCACHBI FCOXHMHYCCKHC THNBI MeE30
30ficCKMX TPAHHTOHIOB, a 3aTeM 6L HMCNOJb3OBAH NMPHHLUMN TCOXHMH4YECKOH THNE
3aLMH MArMATHYCCKHX NopoA Ha dopmannoHHO# ocHOBe mMpH pa3paboTke MeTajLId-
renudeckux xapt MHP macmitaba 1:1500000 na oTmenbHbie BHOW HJIH rpynns
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cfiuHX TONEIHBIX HCKOMACMBIX. B Racrtosiiee BpeMA 3TOT NPHHUMN MOJEPHI
4 # GydeT YYTCH NpPH COCTaBJCHHH obue#t MeTannorenuyeckoit kapta MHI

TexTOHRKA. Bech KOMIUIEKC MPOBCACHHBIX H OMHCAHHHLIX BHIIIE TCOJIOMHYECKH
,.ccne)lo‘”“"ﬁ’ a TaKXke CelHaJbHOC HIYYCHHE CTPYKTYP H 30H pa3nomos (B.H. Th

qos, A.H. Cysopos) nossonun# B.A. Bnaronpasosy, A.B. Heprynosy, H.C. 3ai
X0 JI.I. 3onenwaitny, A.B. Hneuny, B. Jlyscanmausany, H.I'. Mapxosoi
ie;}", MoccakobckoMy, M.C. HaruGuuo#t, H.I1. Manero, A.C. Meppunseny, O. T

wsroroo, A.JI. SIHIIHHY H Op. CACNaTh PAN TEKTOHHYECKHX oGobuienuit, oTpaxel

gwx Ha ABYX TCKTOHHYCCKHX KapTax Macmtaba 1:1500000 B B KOJUICKTHBHbI
MoHOTPadHAX. B HHX oOcCBellicHa BCA IJIHTEJIbHAS MCTOPHA Pa3BHTHA H GOpPMHP(
paHHA CKIANYATHIX CTPYKTYP MOHrOJIHH, BRIICHEHBI OCHOBHEIE 3Tanbl GOpMHPOBAHH:
a3nuauA B CTPOCHHH rnaBHeHIIUX CTPYKTYPHBIX 30H H (yHAAMEHTa, BpeMsA 3aJ(
xeHHs CTPYKTYP, CTAHOBJICHHA KOHTHHCHTANbHOH KOpbl CHAJIHYECKOTO THNMA H HOB(
ospasonanaoﬁ KOPDHl OKEaHHYECKOTO THMA; NOKa3aHa poJib Pa3jioMOB B GOpMHP(
paHHH CKJIAAYaTHIX CTPYKTYP, OCBEIICHL 3/IEMEHTHI WAPbAKHBIX NEPCKPHITHI, a TakH
snAB/ICHA CBA3b TIaBHEHIMX CTPYKTYP C HEKOTOPHIMH BHAAMH MOJIE3HBIX HCK(
naeMbIX.

KpoMe TOTO, B TNOCHe[HEC BPEMA IKCHEAMUHA ynenana Gonbiloe BHHMaHE
KpynHHM PETHOHANLHEIM [€0JIOrO-TEKTOHHUCCKHM o6o6mieHnsmM. PeaynbTaTtoM H
4BHJIACH, HANPHMED, TCOJIOTHYECKas kapTa ceBepHmIX pafloHoB MoHronum macuura
1:500000, rac pacnonoxed Xy6eyrynbcknit dochoputonocuslit Gacceitn.

BemeTca reosioro-MerajuioreHnyeckoe oGobuienne Toro xe Macmraba no Mot
ronsckoMy Antato (K.JI. Bosoukosnd, A.B. T'opernan, A.H. Jleontres, C.II. Tai
pwiona, H.E. Makcumiox, A.A. O6onencknlt, A.C. Bopucenko u ap.).

Npogonxalorca o6o6malommne paborsl no OxHo-MoHronsckoft repuunckoit cxna;
yatofi o6nactH (C.B. Pyxenues, T.A. Bo3necenckasn, I'. Bagapu). OHH Banu MHor
HOBOrO MaTepHasia s Gonee NpaBHILHOrO MOHMMAHHA HMCTOPHM pPa3BUTHA H o]
MHpPOBaHHA ¢¢ CKMANUATON CTPYKTYpHI.

KpoMe NEpCYHCACHHLIX, MPOBOAMINC, HCCACROBAHHA MO ceficMOJIOrHH H HEOTEl
troHnke, reoMopdosiornn H reoxpuonorun (H.A. ®nopencos, C.I. Xumvko, H. Ba;
xnnHaM, P.A. Kypymnn, B.H. Maxapos, B.II. Yuuaros, B.I". Kouetxos, B.JI. Cyx¢
apoeckuit, I'.®. I'pasnc).

IMone3nne nckonaemsie. Ha Ga3se BnepBuic CO3NaHHBIX TEKTOHHYECKHX KAPT M HOBbI
reostorndecknx oGo6menn#t sxcreauumedt. GbiIH NPOBENCHHN CNELHANbHHE METAJLION
HHYECKHE HCCJICONOBAHHA HA HEKOTOpHe BHAB H TIpPyNNb MOJIE3HHX HCKOMAEMBI:
IaBILIHE H3BCCTHHIC MPAKTHYCCKHE PE3YNbTATHI.

Ocoboe Mecto B paboTax 3KCHCAHIUHMH 3aHANO H3y4YcHHE Xy6Cyryabckux o
¢opuros (H.C. 3attuer, A.B. Hnpun, AJI. Aamun, Bb. JIxacypan, I''H. PaTHHKOB:
. Hopxuamxaa, H.C. BopoBckas, P.H. BonkoB), OTKpHTHX B Havane 60-x romo
COBETCKHMH Tre¢o0JIOTAMH Ha 3anmagHoM mnoGepexbe 03. Xy6cyrya. B nociemyiouie
BpeMs NPOBEACHHOE 3KCNeAHUMCH NJIaHOMCPHOC CHCTEMATHYCCKOC HX H3y4YCHHC MpE
BeIo Xk OGOCHOBAHHIO M BHJACJICHHIO OOHOro H3 KkpynHefimmx B A3un XyGeyrym:
cxkoro docdopuToHOoCcHOTO GacceltHa ¢ 3’amacaMH PyA, CHOCOGHHIMH B NEPCMEKTHHE
obecieunts ¢GocPaTHHIMH YOOGPECHHAMH HYXABI CeJIbCKOro Xxo3sficTa HE TOJNBK
MHP, Ho u Boctounbix patioHoB CCCP (Cubupr u Hanbuuii Boctok). dxcneanuue
paspaGoTaHa ctpaTurpadui ¢ochopHTOHOCHEIX oTaoxenu#t GacceitHa, BBIACHEH
€ro CTPyKTypa, YCTaHOBJICH reHesnc dochoputroB. B HacTrosmee BpeMs oAHO H
Mectopoxaennlt Gaccefina — BypeHXaHCKO¢ — HOeTafbHO pPa3BeOaHO JIKCHEAUIIHE
Muareo CCCP u npoBeAcHH pa3BenovHnie paGoTh Ha 0XHOM (OHrOMHKHYPCKOM
yuactxe Xy6cyrynncxoro MeCTOPOXACHHA.

B 1980 r. no dochopuram MoHronuu sxcneauuMedt GLIAM NPOBEACHH B COO1
Bercteun ¢ Ifpoextom 156 IOHECKO "®ocdoputm”, mo nporpamme MIITK
MexIyHapoaHAas 3KCKYPCHA H CHMIIO3HYM, MaTepHalkl KOTOporo onyGSymkosanbl B 1982 1
Buno npusnano, 9To H3yueHne Xy6eyrynscknx GocHOpPHTOB HMeEeT GOBIIOE 3HAUCHH
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HdpyrumM BakHBIM B NPAKTHYECKOM OTHOIICHHH O6BEKTOM, KOTOpLI BLIABHN,
IKCICOHLHA, CTajH pEAKHE MeETaalnl H peakne 3emin. Mx mnposBneHHs BHadvan,
6ntH oTxpuiThl B.H. Kosanenko ¢ coTpyaHHkamMH B psae paitoHos Ha tore Mog.
ronun. Penxue semin no pabot sxkcneqHuMH Boobue He 6HIIH H3IBECTHB B MOHroMMy,
BnepBhie OHH OGHapykeHbl COTPYOHHKaMH JKCNCAMLUHH B KOHUE 60-X rofoB Ha Iore
Monronuu B Jlyrunronbckom Mmaccupe (xap6oHaTuThl) m Xan-Borguackom n Xap.
XagacxkoM MaccHBax (LICJOYHBLIE PEeNKO3EMeENbHLIC rpaHHTOHAB)). 3atem B 1974 .
paitone xosnogua Mymyra#i-Xyayx BLIABACHB NOBBbIIEHHbIE HX KOHLUCHTPALHH, NMpR.
ypoucHHbe Xk kapGOHaTHTAM M MarHCTHT-aNaTHTOBHIM mnopojaaM. HemaBHO coBMect.
HeiMH paGotamu CMI'D n MI' u I'PIl MHP opHeHTHpPOBOYHO O6blH OIlICHERN
NPOTHO3HLIC 3amachl PeOKHX 3eMeNib H APYrHX 3jaecMeHTOB Mymyrafickoro pafiona;
3TH [AHHHE MNOKAa3ajJiH, 4YTO 34eChb HMEETCA KpynmHoe H GoraTtoe MeECTOPOXKACHMe
peaxux 3emens. KpaTko HanmoMHHM HCTOPHIO OTKPBITHA H HCCJIEAOBAHHA TEPBOry
B MHP xap60HaTHTOBOTO MECTOPOXKICHHA peaAKHX 3eMeab Mymyra#i-Xyayk. B 1974 r,
B.A. Backnuo#t u H.K. Bomuancko#t B paitone xomomua Mymyra#i-Xynayk oTkphito
nposBJICHHE LUEJIOYHBIX MOPOA ¢ NpH3HakaMu opyacHeHHA. C 1975 r. no pexoMeHauuy
H.C. 3afluepa Ha4alOoCh CHCTEMATHYCCKOC H3YYCHHE TCOJIOTHH H PYAOHOCHOCTH 3TOrg
pafiona (B.H. Kosanenko, B.C. Camoiinos, H.B. Bnapguixun, B.®. Illysanos,
A.B. Topernan npu ydactun B.A. Backuno#f, H.K. Bosuancko#f u np.), xoTopoe
B 1977 r. 3aBepmnnaoch yctaHoBAcHHeM Mymyrafickoro penko3emenbHOro pynomnpo-
spnenus, B 1978—1982 rr. B.H. Kopanenxo, B.C. CamofinoB ¢ coTpyRHHKaMu
NPOJOJIXKANIH TeOJIOTO-reOXHMHYCCKOE MCCACAOBAHHE 3TOr0 PYAONpPOABIICHHA, paclpe-
JeNeHHs H COCTaBa peAKOMCTajJbHO# MHHepaam3auuH, (GOPMaLHOHHOTO THMA OpY-
JCHCHHA, JajlH ero o6ulyl0 OLCHKY H NPEACTaBHIH KOHKPETHBC pPEKOMCHAALMH
JUIS MOCTRHOBKH MOHCKOBO-OLCHOYHHIX pabor. B 1982 r. Ha ocHOBe kpynmHOMacuiTat-
HHX a3podoTOCHHMKOB OBlla cOCTaBjicHa reosoruueckas kaprta paffona Mywmyraii-
ckoro pyaonposapyicHHs MacmtaGa 1:100000 (B.H. Kopanenxo, M.C. HaruGuna,
B.C. Camoftnos, I'. Ho6poB, B.H. Beptnu6). B 1979—1982 rr. A.JI. SHILHHEIM,
H.C. 3aituesnimM, B.H. KoBanenxo, B.C. CamoitnosuiM 0606meH mMaTepHan o mnep-
CNCKTHBAaX BHIABJICHHOTO pPYAONPOSABJCHHA H HEOGXOAHMOCTH MOCTAHOBKH Ha HEM
olcHOYHHX pabGor. B 1983 r. Gnina yrBepxacHa nporpaMma GYpOBLIX OLCHOYHBIX
pabor Ha Mymyrafickom pynonpossacHHH, paspabGoranHas B.C. CamoftnoBnim,
B.H. Kopanenxo, JI. Antanrapan, M. XamcpanoM u ap. B 1984 r. 6uinn BHGpanu
TOYKH 3aJI0KCHHA G6ypOBLIX CKBaXHH, NpPOBCACHO oNpo6OBaHHC H OOKYMEHTALMSA
KCpHAa, €r0 MHHEPAJOro-neTporpadHYEccKoe H aHAJMTHYCCKOC H3YYCHHE, NPEACTas-
neH nHpopMaunoHHu# B mpomexyTouHulllt orueTr (B.C. Camoitnos, B.H. KoBanenko,
HO. Caurss, B.I'' Hsanos, E.B. CmuHpHOBa). OKOHYaTe/JbHBI OTYET ITHX *e
asTopos "[IporHo3uas oueHxa Mymyra#ickoro penko3eMeNIbHOTO MECTOPOKACHHA
(no pesynsTaTaM GypoBHIX oLeHOYHKIX pa6oT 1983—1984 rr.) "c moacueTomM 3anmacos H
MPOTHO3HKX pecypcoB Gbln cocTassneH B 1985 r. B nrore 6niin ycTaHOBJIEHH KPYIHBIC
MaciuTabbl OPYACHEHHA NPH BHICOKHX KOHUCHTPAaLHAX MOJIC3HHIX KOMNOHEHTOB B PYAax,
YTO MO3BOJIWIIO MEPEBECTH PYAONPOABIEHHE B pa3pan MectopoxaeHHit (B.C. Camoilnos,
B.H. Kosanenko, 1. C3uras, B.I'. Hsanos, E.B. CMupHoBa).

10T KpaTKHh HcTopHYeckuif IxCKypc B oTHomenun Mymyralfickoro MecTopoxacHus
MOKAa3LIBACT BCIO CIOXKHOCTb NpolLecca NPeBPALCHHA TOYKH OPYICHCHHA B PyAONpOsB-
JICHHE, a NOoCNeAHero — B KpynHoMacimitTabHoe peako3eMebHOE MECTOPOKIACHHE,

B nocnegHne roabl J3KcneAMIMell BHIABICHEI ApPYrHC YHHKajbHble OGBCKTHI Ha
peAKHEe 3eMJIH H MeTayun: Xanmsaw-ByparTarckuii MaccHB peaKOMETAaJIbHBIX Lie-
JIOYHHIX TpaHHTOB, GoraThix NHPOXIOPOM, HaxoaswHiica Hemameko oT r. Ko6ao
(B.H. Kosanenxo, I'M. IlapeBa, A.B. I'opernan), a Takxe peaKoMeTalbHBIC MaHTE-
nepuThl B palioHe comoHa Yam3uiit. OTKPHITH H OPDYTrHC PeAKOMETa/bHBIC OGBLEKTH,
P YACTHOCTH TAHTAJIOHOCHBIC 'PAaHHTLI, OHTOHHTHI H OHropHoauth. TaxuM o6Gpa3oMm,
MoHronus oKkasajach ofHo#f M3 KpynHelIMX B MHpe NpPOBHHUMMH, nepcneKTHBHON
Ha PEAKO3eMENIbHOC H PEAKOMETAJIBHOE ChIpbe.
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B cambic MOCJCAHHE TrOAbI axcneauunet 6bl1 caesaH pan APYrHX OTKpH
axTHICCKHX BbiBOJOB. IIpH H3yYCHHH TPAHHTOHIOB NOBLILICHHOR WWIENOYHO(
M 9HCNIC HEPENHHOBLIX CHCHHTOB, HAOMMT-YPTHTOB, I0BHTOB CemepHolt M
rojIHH, BHACHANOCH, 4TO 3/¢Ch HMEIOTCA OTACIHLHEIC MACCHBR CYWICCTBEHHO Hedx
HoBBIX IOPOA — PYA(THNA KHA-IIAITHIPCKHX YpThTOB B Ky3Heuxom Anatay, CCCP), B
@ MEPCTICKTHBHLIX Ha IIHHO3CM, WIENONH H IPYTHE MOJIEIHbIE KOMIOHEHTLI PM 1
gs, E.J0. Aunpeesa, . T'apam).

[lpn M3y9CHHH TCOJIOTHH MOHroOJbCKOTO AJITas NMPOCJACKCHB 30HB H BHIABI
goBbiC PYHONPOABJICHHA, NEPCHCKTHBHWC HA NATHIICMEHTHOE Chipbe: cepe6po, 1

1, KHHOBSPb, CYPbMa H MBIbAK. ITH PyAR NPHYPOYCHH X KXpynHeRumm 3oi
pasfioMoB H CBA3AHH C Me3030fickHM 3TanOM TEKTOHO-MATMATHYECKOH AKTHBI
nun (A.C. Bopucenxo, A.A. O6oacucxnlt, A.A. ToMHIIEHKO).

Jns meTaMopdHueckHX xoMmmexcoB MoHrono-Antafickot U IOxHo-To6niic
cKNaAUATHX CHCTEM BICPBHIC MOJYYCHH AAHHLIC, YKa3biBAIOIIME HA BO3MOXHO
pHSBJCHHA 31CCh HOBOTO ANA MOHrONMM reHeTHYecxoro (M, BO3IMOXHO, MPOME
JieHHOT0) THNA BoNbdpaMoBofl MHHEpanM3auUMH, NMPeAcTaBicHHON cTpaTHOOPMHBE
meennToBHMHE 3ajexaMu (A.A. OGonencxuil, B.A. Pyauux, B.C. Bafixosa, 1. Am
mapran). B Metamopdrnax Hencxo-HorTuHckoft nonockl JOkeMGPHA OTKpPHITO
OMOIIBIO TEOJIOTO-TeOPHIMICCKHX METONOB OKOHTYpeHO HxsraHramckoe MmarHe
T0BOC MCCTOPOXICHHE H AaHa ero nporHossas oncHka (B.H. Ilymemxo, B.C. B
xosa, O.I'. Hlepemer).

Jns merMaTHTOB MoHrono-Antafickot 30Hm paspabGotana MopdoreneTHucc
KIaCCHOHEALHA H COOTBETCTBCHHO OICHCHB HX MEPCNCKTHBH HA Pa3IHYHLIC BE
fioie3HBIX HCKONAEMBIX (CNMIOAY, KCPaAMHYCCKOC Chipbe, IOBEJHPHHC H abpa3usi
rpaHathl). B xpe6te Xan-Xyxsi#i nposencHa reHeTHUeckas KJIACCHQHKALHA e
pysEMx ¢opMaumfi M ycraHoBNCH MeTacoMaTHueckut reHesuc Typremronmbek
XEJACIOPYAHOTO MECTOPOXACHHA, KOTOPOC paHee OTHOCHIH K THNY XKEJIE3HC1
xeapunToB (FO.M. Coxonos, H.K. Ko3akos).

YcTaHOB/ICHa NEPCNEKTHBHOCTh Ha CTPAaTHPOPMHOE 30JI0TO MOPOA HEPHOCHAH
pofi dopMalHR B MCTaMOPQHUYCCKOM 3€JICHOCIAHLCBOM KOMILIEKCE BEPXHETO MpC
posos (pudes) — aro palton Mumxunackoro ynstTpabanrosoro maccusa, ocobeHH
3oHax MNOBHIIICHHON cynbuoulauun, basn-Xouropcko#t 3onm u Gacceftma p. To
Ha y9acTke OT comoHa JIyH H noduTH Ao cjiuaHuA pex Toan B Opxona u ap. (JI.B. A
donuos, }0.B. Komapos, H.C. 3aitues). BuisBieHN 3aXOHOMCPHHE CBA3H POCCHIMH
30/10T& C YYACTKAMH pPACHPOCTPaHEHHs nopoxn udepHocnaHuesoft ¢opmaumu. Ha:
qeHN HaHGO/ICE, MEPCIICKTHBHLIC HAa POCCHIMHOC 30JIOTO CTPATHrpadHYeCKHe YpOl
B XOHTHHCHTAJIbHHX MOpoaax Me3030s H kxaftHo3os (E.B. HematxuH, B.®. Illysanc

O6ocnoBano supeneine 83 MHP xpynHoft neonuToBoff NPOBHHLMH HHXHEME.
BOro Bo3pacta (uaraH-uabcxas CBHTa) ¢ ABHO NpoMullLIeHHBIMH yuacTkaMH (A.IN. K
coecxas, B.B. Iletposa, T.H. Coxonora, H.C. 3aitues, H.B. l'opauenxo, B.®. llly
nos, 1. Banamrapap, I. Tym3n6asap). OTXpHTH A H3y4eHH MECTOHAXOXACHHA 1|
JHTOHOCHHIX mnopox Ha ceBepe YoitGancancxoft Mynpan (ceBepo-BOCTOK CTpaH
B pafione xonomua Mymyra#i-Xyayx (LleHTpanbras MoHroans); B mnpeAarop!
xpe6ra Apu-Bormo (or); CpaBHHTENbHO NOAPOOHO H3y4eHB MECTOPOXACHHA I
mutop Tymner u Ilaran-I[a6 BGan3n a#tmawnoro unentpa Cafiu-Illana, raoe ¢
BnepBrle GuaM oTkpuiTH B 1983 r. Ha tore Xanras o6HapyxeHn paHee HeH3Be
Hble MarHe3HajIbHble CKapHBI, BeChbMa NepcnekTHBHbie Ha GopHoe chipbe (K.B. IT
necckuft, II.B. Kynpa). Cneayer ynoMaHyTh H O HEKOTOPHIX APYrHX IpaKTHYeC]
OTKPHITHAX, B YACTHOCTH O HOBOM BHJE CTPOHTEJILHOTO CHIPbA, TAK HAa3bIBAEM
kpemyrute (HO.B. Komapos); 006 anaryabCKHX ApeBHHX GOKCHTaX H KOPYHOHTA)
xpe6te dapubu (JI.B. Aradonos, I'.B. IInHyc); 0 HOBBIX MECTOHaXOXOEHHUAX MO
JIOYHBIX KaMHeH H HEKOTOPhIX APYrHX.

B cBA3M c OcTanbHBIM H3yYeHHEM BEILECTBEHHOTO COCTaBa HEKOTOPbIX TOPH
nopox W pya 3kcrneadiue#fi OTKPBITH HOBBIC, paHee HEM3BCCTHblE (HE TOJBKO )
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Monronun) muHepanbl — apMcTpoHruT, Mouronnt (H.B. Brnagwmxnn, M.I. Iopg.
MaH H Op.) H THOH nopon — oHroHHTH (B.H. Komanenko, H.H. Kopanenxo u ap.),
TIpakTHYECKHE NOCTHRXCHHS JKCNCAMLHH OCBCIUCHH, KPOME MOHOrpaduyYeckux pabGor,
B COOTBETCTBYIOIIX MOAPOGHHIX OTYeTaX H AOKNagHuIX 3anuckax. Ilepsas 3anucky
"0 HeO6XOQHMOCTH OCBOCHHA MCAHO-MOJIHGACHOBOTO MCECTOPOXICHHA DPAIHTYHH.
060" 6nina cocTanyeHa B 1969 r. B HacTosdlee BpeMa Ha 6a3ze 3TOro MECTOPOKACHHY
aeticteyer Monrono-Coserckuft ropHo-o6oraTuTenpHblf xoMGHHAT "Dpa3HIT”. Boing
06061LecHE MaTepHadhl 06 OTKPLITHH YXarojhckoro MmecropoxicHus ¢ocopHTop;
o Xy6eyrynsckoM dochopuToHOCHOM OaccefiHe; O NMEpCNEXTHBAX TAHTAJIOHOCHOCTR
Tepputopun MHP B xommiekcHOM XxapakTepe pana MecTopoxicHuif; 06 o6Hapy.
MEHHH KPYNMHBIX KOMIUIEKCHBIX PCAKO3CMENBHHX pyaonpoasBneHHHi (YacThb H3 HHx
B HACTOslllee BpeMsA Nepelinia B PaHr MectopoxacHHN) H MHorme apyrue. Taxmy
0o6pa3oM, MMCHHO KOMIUIEKCHBI#i XapakTep Hay4HBIX HccnemoBaHHM crmoco6cTBOBan
TEOPETHYCCKHM OGOGLICHHAM H COOTBETCTBCHHO MPaKTHYECKHM BHIBOJAM.

Htorn pa6oT 3KCHEOHUHH OCBCIAJIECh B MEYaTH, HOKJIAALIBAJIMCH HA HAYYHLIX
xoHpepeHuuax u ceccuax kak B CCCP, tak u B MHP. Cpeau xapT B pa3sHoe Bpems
H3JaHB TeOJIOTHYECKaA, TCOKPHOJIOTHYECKaf, ABE TEKTOHHYECKHE, aGCONOTHHX BO3-
pacToB TPaHHTOHIOB, reojlorHyeckas kapta MoHroJiibckoro AJTasi, MarMaTHYECKHX
dopMauui M UYETBEPTHYHBIX OTJIOXKCHHH; rOTOBATCA K meYaTH reoMopdosoruHyeckas
H kxapra reonormueckux ¢opmauufi.. Ilocnenuss sanumaer ocoboe MecTo, Tak Kak
Ha €¢ OCHOBE C YYCTOM MHOTHX JAPYIHX TCOJIOTHYCCKHX MATEPHAJIOB H KOHLEMUui
3xkcneanuueit BnepBnic cocTaBiicHBl M B 1986 r. nepegaHbel MOHTOJIbCKHM MPOHM3BOA-
CTBEHHbLIM OPraHH3aLMsAM MIECTh NPOrHO3HO-METAJUIOTCHHYECKHX KapT (MacuiTaba
1:1500000) na paxHefimHe rpynnbl HAH OTACAbHBIC BHOM IOJIE3HBIX HCKOMAEMBIX;
Meab M MonHGACH, peAxHe MeTalNn H 3¢MAH, (QIIOOPHT, MOJIe3HbIE HCKOMAaeMBle,
CBA3aHHbIC ¢ THnepbasnTaMH, 30J10TO H pTyTh. KapTH compoBoxaaroTca o6bac-
HATENbHBIMH 3anuckaMH. B Gnuxaliiiee Bpema Gyner 3axoHueHa pa3paboTka MakeToB
xapT Metamopduuecxux dopmaumit macmraba 1:1500000, MeTasnorennveckas Mox-
roabckoro Antas Macitaba 1:500000; B 1986 r. 3akonueHa cepHa MenkoMaciTaGHBIX
KapT OIS HallHOHaNbHOro atnaca MHP.

B umenom kpyr mpobneM, KOTOPHMH 3aHHMAJIachb JIKCHCAMLUHA B TCYCHHE Mpo-
weamux 20 jger, goctaTodHo ofmmupen. O6mue pe3yabTaTH HX OCBELUCHH B 44 BhHI-
myckax TPyAOB H MHOTOYHCJICHHBIX CTATbAX.

Bce OOCTHTHYTOE, HECOMHCHHO, CTaJi0 BO3MOXHLIM TOJbKO Graromaps conpyxe-
CTBY YYaCTHHKOB 3KCMCOHIHH CO BCEMH TCOJIOTHYCCKHMH OpraHHM3auUMAMH, paboTtalo-
IUMH Ha TEppHTOPHH MOHronMH, B NEPBYIO OoYepeab C HHCTHTYTAMH AKaJCeMHH
Hayx MHP, a Taxxe c CoBercxo-Monronsckoft Hayuno-uccnemopaTensckolt masaeon-
Tonorudeckoft sxcneauune#ht. Heonenumyro nomomsp B paGoTe IKCIEAHLHA HEHIMECHHO
nonysana ot otAeneuuit m npeauauymos AH CCCP 1 AH MHP u pykoBoacTsa
reonornveckux HHCTHTYTOB AH CCCP n AH MHP.
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H.C. 3aiiues

TEKTOHHKA MOHT'OJIHH

TeppHTOpHA MOHTONHH DAacrONIOXCHA B UCHTPE A3JHATCKOrO MATEpHKa, a
reoNIOTHUCCKHE CTPYKTYpPH — B poctouHOM vacTH ILleHTPaNbHO-A3HMATCKOro CKJI
gatoro nosca. OHH HAXOZATCA MEXKAY ABYMSA KpynHeHiuuMu paHHegokemGpuiicku
gpaTOHaMH — Cubupcrofi miatdopmofi na cesepe m Cesepo-Kuralickolt Ha 10
pAHAIOUIHME H8 GOPMHPOBaHHE CKIIANYATHIX CTPYKTYp MoHro/HH. _

[coNOrNIcCKHE MATEPHA/B CBHACTENLCTBYIOT O BEChbMa UIHTEALHOH H COXH
gcTopHH 06pa3oBaHHs cxnaguatofi crpyktypul MHP, xoTopas npHHaIe)kHT K YKC
reTCPOTCHHBIX, NPCPHIBECTO H MHOTOITANHO CO3JABABUIMXCA (C BEpPXHEro apxes
Ao XoHUA Naneo0305) NOKPOBHO-TILIGOBO-CKIANYATHIX ACCTPYKTHBHO-KOHCTPYKTHBH
cucteM (puc. 1, cM. Bka.). [INATENBHOCTE H HEOGPaTHMOCTL Pa3BHTHA TEKTOHHYECK
cTpykTyp MoHronny, noxany#f, eIHHCTBEHHOE [10JIOXKEHHE, KOTOPOE TNpH3Hae
GoBIIHHCTBOM HCCrieoBaTeNel.

B HMCTODHH Pa3BHTHA CTPYKTYP MOHIO/HMH BRIACAAIOTCA CleAyIOlIHe riaaBHeHI
reoTEeKTOHHYCCKHE ITAnLl (INOXH).

1. Hopudelicxknit — dopmupoBaHHE MeTAMOPOHYCCKHX KOMIUICKCOB H CTPYKI
pauHero fokemGpHs, OXBAaThIBAMOLIHIA NPOMEXYTOK BPEMEHH OT BEPXHETO ap)
[0 HHXHETO npoTteposod, — 2,8—2,6 — 1,8—1,7 mapn net. B Teuenue aroro Bpeme
BO3HHKAH CYNpaxpycrajbHbic NOPOAHN OCHOBaHHA — aMpHGOIHTH, rHefickl, MpaMop
xpapuuThl H Ap. CTPYKTYph 3TOro 3tama MOryT GbiTh CPaBHHMEI C KapeaHfal
nmnaTGOPMEHHEIX obnacTeil.

2. Pudeiicxnit (1,8—1,7—0,8—0,7 mnpa ner) — o6Gpa3oBaHHC NMOPOA 3EJEHOCI:
IeBOTO KOMIUICKCA, OTBCYAIOUIUX B OCHOBHOM KBapl-XJOPHT-CEpHUHTOBON dan
metaMopdH3Ma, ¢ 30HANBLHWM MeTaMopdusMoM Gonee Bhicoko#f crTenenH. ITo 1
Ha3bIBaEMbie pHOpEHIBI.

3. Bepxuepugdeiicxo-senacko-kem6puiickufl, coorBeTcTByromuft 3noxe Gafixal
ckolf HIM paHHEKaJieHOHCKO# CKIaAYaTOCTH Ha pyGexe Heores u ¢aHeposon (70(
500 MuH n€T). ‘

4. CobcTBeHHO KanenoHCkH#H, oxBaThiBaromuH#i Bech HHKHHH naneoszoff — A0 HH
HEro CHNYpa BKJIIOYHTENbHO (500—400 MitH JieT). ’

5. Cpenne-pepxHenaneo3loftickufi, Bo BpeMs KoToporo cHOpMHpPOBAIHCH repili
CKHe (BapHCCKHE) CTPYKTYPH (400—240 MnRH neT).

6. Me3osoiickuft (240—60 Man ner) — o6Gpa3loBaHHE CTPYKTYp AKTHBH3alHH
PEBHBAlIMH; TiepBHE — MPEHMYIICCTBEHHO aMarMaTHYHbIC, BTOPble — HACHILLIECHH
MarMaTHY¢CKHMH moponami [22]. C me3osofickumu cTtpyktypamu MHP, Tak xe
H C OJHOBO3PACTHBHIMH CTPYKTYpPaMH MOHroio-OX0TCKOro Mosca B LEJIOM, CBA3al
MHOTHE NOJIE3HbIC HCKOMAaEeMBIC. : '

7. Kattnosofickuit HeoTexTOHHYeCKH# 3Tan (oT 60 MJH NeT H MEHee), ¢ KOTOpL
CBA3aHO (GOpMHpOBaHHE COBpPeMCHHOTro penabeda MoHuronnu H ceficMHueckue b
HHA,

Cnegyer moa4epKkHyTh, YTO TEKTOHHYCCKHE OBHXCHHA KaxIoH 3moXH pacmpocT]
HJIACb HA BCIO TEPPHTOPHIO MOHTOJIMH, HO HHTEHCHBHOCTh HMX NPOSBJICHHA H )
pakTep 06pa3oBaHHBLIX HMH CTPYKTYP B OTHCJIbHBIX €¢ 4acTAX OBUIH pa3IHYHBLIM
B pesynbrate nocnenosaTeNbHOM CMEHBI H HAJIOKEHHS MNEPEUHCIEHHBIX TEKTOl
YeCKHX 3MOX CO3Jajlach OUYCHbL CJIOXHasf, MO3aHYHafA MOKPOBHO-TJIBIGOBO-CK/IaA4at
coBpeMeHHasa cTpyktypa MHP, kxoTopyio B LelOM mnpaBwjibHee HMEHOBAThb Masl
30MOaMH (KaK CNpaBeAq/IMBO [JIA CMEXHBIX 4acTe#f coBeTcko#f TEpPpHTOPHH cCO(

©H.C. 3aftues, 1990



JApyruM BaXHHIM B NPaKTHY4ECKOM OTHOLICHHH O6BEKTOM, KOTOPHIH nununi
IKCMEANLHA, CTANH PEAKHE METaJUlkl H peakHe 3eMiaH. Hx nposeneHHs BHavang
6unn oTkputel B.H. KoBaneHko ¢ coTpyAHHKamMM B psae paitloHoB Ha 1ore Mog,
ronud. Peaxue 3emian fo paboT 3kcneaHUHH BoOGlIe He GBUIM H3BECTHH! B Monronm,:
Bnieppuic OHH OGHapYXCHBI COTPYAHHK@MM JKCICAHIHH B KoHUe 60-X roJoB Ha Iorg
Monronus B JIyruuronsckoM MaccHBe (kapGoHaTutsl) B XaH-Bormuuckom u Xap.
XagckoM MaccHBax (LIenovHblE pelKO3eMellbHhle TPAaHHTOMAM). 3atemM B 1974 r.
pailione xosoaua Mywyrali-Xyayk BbfB/ACHE NOBHIIICHHBIC HX KOHUCHTPAUHH, INpg.
ypouc¢HHHE k Kap6OHATHTAM H MarHeTHT-aMATHTOBHMM mNopoaaMm. HemasHo coBmect.
HuMmH paGoramn CMI'D u MI' ¥ TPII MHP opuenTtHpoBOYHO 6blIH OUEHeny
MPOTHO3HME 3anachl PCAKHX 3eMelb H OPYrHX ieMeHToB Mymyrafickoro pationa
3TH OaHHbIE [OKA3a/lM, 4YTO 37cChb HMMECTCA KpynHoe H 6oratoe MecTOPOXOCHRe
peaxkux 3emens. KpaTko HamoOMHHM HCTOPHIO OTKPHBITHS H HCCIEOOBaHHA MEPBOry
B MHP xap6oHaTHTOBOro MeCTOpOXACHHA peAkHX 3emens Mymyra#i-Xynyx. B 1974 r,
B.A. Bacxkunoft 1 H.K. Boauancko#t B paftone xonoaua Mymyra#i-Xyayx oTKpHTo
NposBJICHHE LIEJOYHBIX MOPOA ¢ NpH3HaKaMH opyacHeHHs. C 1975 r. no pexoMeHdauuy
H.C. 3aiiuesa Ha4ajloChb CHCTCMAaTHYCCKOE H3YYCHHC I'COJIOTHH H PYAOHOCHOCTH 3TOrg
pationa (B.H. Kosanenko, B.C. Camofinos, H.B. Bnagukun, B.®. Illysanos,
A.B. Topernan npn ywactun B.A. BackuHoff, U.K. Bonuancko#t M 1p.), KoTOpoe
B 1977 r. 3aBepmunoch ycraHoBacHHEM Mymyrafickoro penko3eMenbHOro pyaonpo.
apneHna. B 1978—1982 rr. B.H. Kosanenxo, B.C. Camoitnos c cotrpyaHHkamg
NPONOJIXKAIH TeOJIOTO-TeOXHMHYCCKOC MCCACAOBAHHE 3TOTO PYAONpPOABJIEHHA, paclpe
JENCHHA H cocTaBa pelKOMeTaNbHO#t MHHepanHianuH, GopMalHOHHOTO THNA Opy-
OCHEHHMA, JanH ero o6ulylo OLCHKY H NpPeACTABHIH KOHKPETHbieé DPEKOMEHAALHR
JUIA IOCTAHOBKH NMOHCKOBO-OLCHOYHHIX paboT. B 1982 r. Ha ocHOBe KpynHomaciuTa6-
HHX a3p0odOTOCHHMKOB Ohljla COCTaBJICHA reojlorHYeckas kapra pafiona Mymyras.
ckoro pyaonpossjacHua Macmrtaba 1:100000 (B.H. Kopamenxo, M.C. HaruGuna,
B.C. Camofinos, I'. o6pos, B.U. Beptnu6). B 1979—1982 rr. A.JI. SIHIIMHEIM,
H.C. 3aituesniM, B.H. Kosanenko, B.C. CamofinossiM 0606iieH MaTepHan o mep-
'CNCKTHBAX BHIABJICHHOTO pPYAONPOSBJCHHA M HEOOGXOOHMOCTH MOCTAHOBKH HAa HeM
onecHoOuHBIX paGor. B 1983 r. Gnina yTBepxacHa mnporpaMma GYpOBHIX OLCHOYHHX
pabor Ha MymyrafickoM pynonpospaenun, pajpabotannas B.C. Camof#inosmm,
B.A. Kosmanenko, JI. Antanrapan, M. Xamcpanom u ap. B 1984 r. 6butn Bubpanu
TOYKH 3ajloXcHHA GypoBBIX CKBaXHH, NpPOBEACHO ompoGoBaHHE H JOKYMCHTALHS
KEpHa, €ro MHHEPAJIOro-neTporpaduueckoe M AaHAJHTHYECKOE H3IYYCHHE, INpEACTas
e HHGopMauHOHHB® H npomexyTouHullt oTuer (B.C. Camoiinos, B.H. Kosanenko,
HO. C3ur?s, B.I' Hpanos, E.B. CwmuHpHOBa). OKOHYaTEe/JILHBIM OTHET 3THX X
asTopos "IIporHo3Has ounenxa Mymyra#ickoro peaKo3eMeNIBHOTO MECTOPOKACHHS
(no pesynbraTtaM 6ypoBhix oLeHOYHKX pa6oT 1983—1984 rr.) "c moacueTom 3anacos d
MPOrHO3HKX pecypcoB Gun coctapncH B 1985 r. B HTore Guljim ycTaHOBNEHH KPYNHbIt
MaclITaGbl OpYACHCHHA NMPH BLICOKHX KOHUCHTPALHAX MOJIE3HLIX KOMINIOHEHTOB B py/aXx,
YTO NMO3BOJIHJIO NICPEBCCTH PyAONpoABCHHE B pa3paa Mectopoxacunit (B.C. Camoiinos,
B.H. Kosanenko, 1. C3ursa, B.I'. Hsanos, E.B. CMupHOBa).

3T0T KpaTKPH HcTOpHYccKHlt 3KCKypC B oTHOWIeHHH Mymyra#ickoro MectopoxacHes
NOKA3LIBACT BCIO CIOXHOCTb Npouecca NMPEBPALCHAN TOYKH OPYACHCHHA B PyROMpOsAr
JICHHE, a NOCJIeAHero — B KpynHoMacmiTabHoe peAxo3eMeNbHOE MECTOPOXKICHHE,

B nocneguue roaml 3kcneauudell BLIABICHB OpYrHe YHHKAJIbHBIC OGBEKTHI HS
peaxne 3eMiAH M Metayel: Xangsaw-Bypartarckuft mMaccHB peAKOMETaJIbHBIX LI¢
JIOYHBIX TpPAaHHTOB, 6OraTHX NHPOXJIOpOM, Haxomaswmiica Hemameko ot r. Ko6ao
(B.H. Kosanenko, I'' M. Ilapesa, A.B. Fopernan), a Takxe pegKkoMeTajbHbIC NaHTel
nepuTel B pafioHe coMoHa Yamsuitt. OTKPLITH H OpyrHe pegkoMeTalibHble 06BEKTH,
B YaCTHOCTH TAHTAJAOHOCHBIC I'PaHHTBbI, OHFOHHTH H OHropHoiuuThl. Taxum obpa3oM,
MoHrosHs oKasajach ofHON M3 KpynHeHuux B MuHpe nposBHHumMii, nepcnexTupsol
Ha PEAKO3eMEJIbHOE H PeAKOMETAaJIbHOE ChIpbe.

12



caMpic TOC/NEANHe roAm sxcneauumefi 6bin caenan pag APYrHX OTKpHWTHE
aKTHUCCKHX BbIBOJOB. IIpH H3y4eHHH rPaHHTOHAOB MOBLIMICHHOM IMEJOYHOCTH,
gucne HeQeIHHOBLIX CHCHHTOB, HAOAMT-ypTHTOB, 10BHTOB CeBepHo#ft Mor-
roiiHl, BHACHAIIOCH, HTO 3[€Ch HMEIOTCA OTAC/LHBIC MACCHBL CYLICCTBCHHO Hedenn-
{iOBBIX IOPOA — pya(THNA KHA-WIANTHPCKHX YPTHTOB B Ky3nenxom Anartay, CCCP), pech-
g MEpCNCKTHBHBIX HA TJIMHO3EM, IICJIOWH U APYTHE MOJIE3HHE KOMMOHEHTEI (P.M. -
as, E.JI. Anapeesa, [I. 'apam).
[lpu H3yYCHAH reonornd MOHrOIBLCKOrO ANTaS NMPOC/NCACHH 30HH H BLIABJICHH
goBbl¢ PYAOMPOABJCHHSA, NMEPCHCKTHBHME HA MATHIICMCHTHOS CHIpbhE: cepebpo, BHc-

v, KHHOBAPD, CYPbMa H MUILIbAK. OTH pyAn NPHYpOuCHH K KpynHeHAmMM 30HaM

paslioMoB H CBA3RHH C Me3030fCKHM 3TanmOM TEXTOHO-MarmMaTHueckoff akTHBH3a-
nua (A.C. BopHucenxo, A.A. O6onenckuli, A.A. Tomanenxo).
Jins metamopduueckux xommiacxcos Mourono-Anrafickoft 1 KOxno-Io6niickolt
cXNaRUATHX CHCTEM BMCpBHE MONYYCHH NAHHLIC, YKA3WBAIOMIHC HA BO3IMOMHOCTH
pHISBICHAS 30€Ch HOBOTO 1A MOHTONHH TeHETHYCCKOro (W, BOIMOXHO, MPOMBIII-
JicHHOr0) THNa BonbGpamMoBOf MHHCPANM3ALHM, MPCACTABACHHOR CTPaTHGOPMHBIMH
[me¢ETOBHME 3anexaMu (A.A. O6oncHcxni#t, B.A. Pyanux, B.C. Bafixosa, I1. Amap-
sapran). B meraMopdupax ILencxo-LorTuackoft monochl A0keMOPHA OTKPHTO H C
IOMOIIBIO FEONOTO-TeOPHIHYECKHX METOROB OKOHTYpeHO HMX3sraHraHckoe MarHeTH-
TOBOC MECTOPOXOCHHC H JAHA €ro MporHo3Has onenxa (B.H. Illynemxo, B.C. Baii-
xosa, O.T'. lllepemer).

Jinx nermMaTHTOB MoHurono-Antaiickoft 30HN paspaboraHa MopdoreHeTHueCKas
xaccEQHEAHA H COOTBCTCTBCHHO OLECHEHB HX MEPCMCKTHBH HA PA3IHYHLIC BHALI
noNe3HBX HCKONMaeMuIX (CiioAy, KEpaMHUYeCko¢ Chipbe, IOBCIHPHHIC H aGpa3uBHBbIC
rpanathl). B xpe6re Xan-Xyxai#t nposefeHa reHeTHYCCKas KJIACCHOHKALMA Keje30-
pynENX ¢opmaumit M ycTaHOBJICH MeTacoMaTHueckuit renesnc Typrewronsckoro
XeJIE3OPYAHOTO MECTOPOXIOCHHSA, KOTOpPOC paHee OTHOCHIH K THOY MXEJICIHCTHIX
xpapunTtos (FO.M. Coxonos, H.K. Ko3axos).

VcTaHOB/ICHA NEPCICKTHBHOCT, Ha CTPAaTHHOPMHOE 30JI0TO MOPOA YEPHOC/IAHLE-
pofi popMaLHH B METaMOPOHYECKOM 3EJICHOCIAHLUECBOM KOMIJICKCE BEPXHEro NpoTe-
posos (pudes) — 3ro padon llmmxuacxoro ynbTpaba3uToBoro Maccusa, ocoGeHHO B
jonax nopHmeHHON cynspuaniauun, Basn-Xosropckxolt 3oHm u Gacceftna p. Tonm
Ha y9acTke oT coMoHa JIyH H noduTH no cAHAHHA pek Tonu u Opxona n ap. (JI.B. Ara-
donos, 0.B. Komapos, H.C. Jafiues). BugBiieHn 38XOHOMCPHBIC CBA3H POCCHINHOTO
30J10Ta C YYaCTKAMH DACNpPOCTPaHCHHS Nopon dYcpHocinaHueso#t ¢opmauuu. Hame-
qyeHN HauboJice, MEPCNEKTHBHEIC HA POCCHINHOC 30JI0TO CTpPaTHrpadHueckHe YPOBHH
B KOHTHHECHTAJIbHBIX MOpOAaX Me3o030s H kaftHo3osa (E.B. Heparxun, B.®. lllyeanos).

O6ocuosano sunencine B8 MHP xpynmHoit neonutosofi npoBHHURH HHXHEMENO-
BOTO Bo3pacTa (uaraH-nabcxas CBATa) ¢ ABRO NPOMBILIJICHHBIMH y9acTkaMH (A.I". Koc-
coscxas, B.B. ITerpora, T.H. Coxonosa, H.C. 3aitues, H.B. I'opauenxo, B.®. lllysa-
nos, 1. Banamrapas, I'. TymanGasp). OTKpHTH H H3Y4EHB MCCTOHAXOXKICHHA IEO-
JNHTOHOCHHMX nopoa Ha cesepe YoitGancaHcxo#t Mynpabl (CeBEPO-BOCTOK CTPaHBI),
B pailtoHe konoaua Mymyra#-Xyayx (LleHTpanbHas MoHronus); B MNpearopbax
xpe6ra Apu-Bormo (1or); CpaBHHTCIbHO NOAPO6GHO HIYYCHBI MECTOPOXKICHHS IICO-
~muroB Tymner u Ilaran-Lla6 B6Gau3m altmawnoro uenrpa Caiin-lllann, rae onm
BnepBele GuinM OTKpHWTH B 1983 r. Ha iore Xanras o6GHapykeHBI paHee HEH3BECT-
Hbl¢ MarHe3Ha/bHble CKapHBI, BecbMa nepcnekTHBHbic Ha GopHoe chipbe (K.B. IToa-
neccknit, I1.B. Kyaps). Cnegyer ynoMsaHyTh H O HEKOTOPBIX APYTHX NpPaKTHYECKHX
OTKPLITHAX, B YaCTHOCTH O HOBOM BHAC CTPOMTEJIBHOTO Chipbf, TaK Ha3blBAEMOM
kpemyrute (10.B. Komapos); o6 anaryabckux ApeBHHMX GOKCHTaxX M KOpYHOHMTaxX B
xpebre ‘dapu6u (JI.B. AradonoB, I'.B. ITunyc); 0 HOBEHIX MECTOHAXOXKAECHHAX MOJdec-
JIOYHBIX xaMHEH H HEKOTOPBIX APYTHX.

B cBA3M ¢ geTanbHEIM H3YYeHHEM BEIIECTBEHHOTO COCTABA HEKOTOPHIX TOPHBIX
nopon W pya 3kcrneQHUHEN OTKPHITHI HOBble, paHee HEH3BECTHhIe (HE TOJBKO IIA

B TOM

13



MOHroaHH) MHHEPAJN -— apPMCTPOHrHT, MOHronuT (H.B. Baaamxun, M.O. Hopg¢-
MaH M Op.) u THnu nopoa — ouronuThl (B.H. Kosanenko, H.U. KosaneHxo n ap.),
TpaxTHYECKHE KOCTHRCHHA IKCICAHUMH OCBCLICHK!, KpOMe MoHOrpadHucckHx pabor,
B COOTBETCTBYIOWIX MOAPOGHBIX OTYeTax H AOKJIAAHMX 3anuckax. Ileppas 3ammMckg
"0 Heo6XOAMMOCTH OCBOCHHA MCOHO-MOJHGACHOBOrO MECTOPOXKACHHA IPAIHTYHH.
060" 6nina coctaBiaecHa B 1969 r. B nactosmee Bpema Ha §a3e 3TOro MECTOPOXICHHY
neticteyer MoHrono-Coperckuft ropHo-o6oraTutenpsbit kOMGUHAT "IpaAHIT”. Bhring
0606meHsl MaTepHanul 06 OTKPBITHH Y XaroNbCKOTO MECTOPOXACHHA docdopuTOR;
0o Xy6eyryasckoM dochopuTtoHOCHOM GacceliHe; 0 mepcnexTHBaXx TaHTaJIOHOCHOCTH
tepputopun MHP u kxoMninekcHoM XxapakTtepe pana MecTopoxacHuil; o6 o6GHapy.
MCHHH KPYNHBIX KOMIUICKCHHIX pPEIOKO3ICMEIbHBIX PYAONpPOABJCHHH (YacThb H3 Hux
B HACTOflliee BpeMA MNepellia B paHr MecTtopokacHH#t) m MHorme apyrue. Taxum
o6pa3oM, HMEHHO KOMIUIEKCHbIf XapaKkTep HayuyHuIX HcciaeaoBaHuM cnocobcrTBoBaj
TEOPCTHYECKHM O606IEHHAM H COOTBECTCTBCHHO NPAaKTHYCCKHM BHIBOIAM.

Hrorn paboT 3kcNeOHUHH OCBCLIANHCh B MEYaTH, AOKIAALIBAJIMCH HAa HAYYHBIX
koHpepeHuuax u ceccuax kax B8 CCCP, tax u 8 MHP. Cpeau xapt B pa3Hoe Bpems
H3JAHH TeoNIOTHYECKad, T€OKPHOIOTHYECKasA, ABEe TEKTOHHYECKHE, aGCO/MIOTHLIX BO3-
pPacTOB TPaHHTOMAOB, reojiornyeckas XapTa MOHronbCckoro Ajitas, MarMaTHYeCKHX
dopMaumit H YCTBEPTHYHLIX OTNONKCHHH; TOTOBATCA K NE4aTH reoMoposiorHueckan
H xapTa reojiormdeckux ¢opmaumit.. Ilocnennan 3anuMaer ocoboe MecTo, TaKk Kak
Ha €€ OCHOBE C YYETOM MHOTHX ADPYTrHX reOJIOTHYECKHX MATEPHAJOB H KOHLENUMit
3xcneauuHelt BriepBhie cocTaBjieHH H B 1986 r. mepeAaHB! MOHTOJILCKHM NPOH3BOJ-
CTBCHHHIM OPTaHH3ALMAM [IECTb NPOTHO3HO-METAJUTOTCHHYECKHX XapT (Macmrtaba
1:1500000) Ha paxHelmne rpynnbl HJIH OTACHBHLIC BHAK MOJIE3HBIX HCKONACMARIX:
Meap H MOJHOACH, peAKkHE METANbLl H 3¢MJH, (QJIIOOPHT, MOJIE3HBE HCKONMAEMEIE,
CBA3aHHME ¢ rHnep6a3uTraMH, 3010T0 H pTyTh. KapThl compoBoxaaioTca 06bAc-
HHTEJIBHBIMH 32nHckaMH. B Gimxafimee ppemsa GyaeT sakoH4eHa pa3pa6oTka MakeToB
KapT MeTaMopduueckux dopmauuit macmraba 1:1500000, metamnorennueckas Mon-
ronsckoro Antas macuitaba 1:500000; B 1986 r. 3akoHYeHa cepHs MeIKOMAacIITaGHRIX
KapT UIA HanHoHabHOro atinaca MHP.

B uenoM kpyr npobneM, KOTOPHIMH 3aHHMajach 3KCICAMLHA B TEYCHHE MpO-
weamux 20 sner, KOCTATOUHO o6mMpeH. O6mHe pe3ynbTaTH HX OCBELICHH B 44 BH-
nyckax TPyAOB H MHOTOYHCJICHHBIX CTATBAX.

Bce AOCTHrHYTOE, HECOMHECHHO, CTajl0 BO3IMOXHHM TOJIbko Gnaroaaps conpyxe-
CTBy Y4YaCTHHKOB 3KCNCOHLUHH CO BCCMH ICOJIOTHYECKHMH OpraHH3alMAMH, paboTtalo-
IUMH HA TCPPHTOPHH MOHroJHH, B MepByI0 ouepedb ¢ HMHCTHTYTAMH AKaJeMHH
uayxk MHP, a taxxe ¢ Cosercko-MoHronabcxoft HayuHO-HCCIEAOBATENLCKON nasicoH-
ronorudeckoft sxcneaunnesi. HeoueHumyro nomomp B paboTe 3KCIECAHIHA HEHIMEHHO
monydana otr otaencHA# u npesnauymor AH CCCP u AH MHP u pykosoacTsa
reonorudeckux nuHcTuTyToB AH CCCP u AH MHP.



yIK $52.3517.3)
H.C. 3aiines

TEKTOHHKA MOHI'OJIMH

TeppuTOpPHA MOHTOJIHH pACMIONIONKCHA B UCHTPE A3HATCKOrO MATCPHKA, a ce
reoNOrHYECKHE CTPYKTYPH — B BoctouHo#t wacTH IlenTpanbHO-A3HATCKOro Ckuaf-
garoro mosca. OHH HAXOAATCA MexAy ABYMA KPYMHEHIIHMM paHHenokeMGpuAckuMH
xpaTOHAMH — Cubupcxoft nnarpopmoit Ha cesepe n Cemepo-Kuralickoli na Iore,
pIAAIOMHEME H8 JOPMHPOBAHHE CKIANUATHIX CTPYKTYp MoHronuu.

[cONOrHYECKHC MATCPHANL CBHACTENLCTBYIOT O BeCbMa JUIHTENAbHON H cioxHoft
gcTopHH o6pa3loBaHus cxiaq4aTofl CTPyXTYypH MHP, xoTopas NpHHAOJICKHT K YHCITY
feTCPOTCHHBIX, MPCPLIBHCTO H MHOTOITANHO CO3/ABABLIHXCA (C BEPXHEro apxes K
0 KOHUA Najco30%) MOKPOBHO-TNILIG0BO-CKIAYATHIX JACCTPYKTHBHO-KOHCTPYKTHBHBIX
cucteM (pHc. 1, cM. Bki.). INUTENLHOCT H HEOGPATHMOCTE Pa3BHTHA TEKTOHHYECKHX
cTpyKTYp MOHTONHH, noxanyHl, €AMHCTBEHHOE MOJIOKEHHE, KOTOPOE NpH3HaeTCH
6oNbIIHHCTBOM HcclenosaTtesel.

B HCTODHH Pa3BHTHA CTPYKTYP MOHTONHH BBIACNAIOTCA CJCAYIOLIME riaBHelfmue
reOTCKTOHHYCCKHE ITanbl (INOXH).

1. Hopudelicknit — ¢opmupopaHHe METaMOPOHYECKHX KOMIUIEKCOB H CTPYKTYP
panHero A0okeMGpHA, OXBaTHBalOWHHl NPOMEKYTOK BPEMCHH OT BCPXHEro apxes
10 HHXHETO OPOTEPO30A, — 2,8—2,6 — 1,8—1,7 mupa net. B TeueHne 3TOr0 BpeMeHH
RO3HAKIIH CYNpaKpycTajbHbIC NOPOALI OCHOBAHHA — aMdpu6onuThl, rHeiichl, MpaMOpHI,
xsapuHTH H Ap. CTPYKXTyphl 3TOro 3Tama MOTYT OHITh CPaBHHMEI C Kape/SHAAMH
nnatGopMeHHLIX obnactedt.

2. Pudeitcxnit (1,8—1,7—0,8—0,7 mapa ner) — obpa3oBaHue nopon 3ejICHOC/IAH-
1eBOro KOMIIEKCa, OTBEYAIOLUIHX B OCHOBHOM KBapL-XJIOPHT-CCPHLUHTOBOMN ¢auun
metaMopdHIMa, ¢ 30HaNLHRIM MeTaMOpdH3MOM Gonee Bucokofi ctenenn. 1o Tak
Ha3biBacMble pHOEHARI.

3. Bepxuepudeiicko-seHacko-kem6puitckulf, coorpercTByromulf 3noxe Galixanb-
ckolf MM paHHekaneHoHCKO# cknagyaToCTH Ha py6Gexe Heores m danHepo3on (700—
500 MnH neT). i

4, CobcTBenno kanemoHckuli, oxsaThiBalolmHlt Bech HHXHHI maneozoft — Ao HHX-
HEro CHJIypa BKJIIOYHTeNbHO (500—400 MnH neT). ’

5. Cpenue-sepxHenaneo3sofickuil, Bo Bpems KOoTOpPoro cpopMHPOBAJHCH TepLHH-
CKHe (BapHCCKHeE) cTPYKTYpHl (400—240 mMuH neT).

6. Me3oaoficknlt (240—60 MaH ner) — obpa3oBaHHE CTPYKTYP AKTHBH3alMH H
PEBHBALIHH; MeEpBhc — MPEHMYLIECTBEHHO aMarMaTHYHbIC, BTOPhie — HACHILLICHHLIE
MarMaTHYeCKHMH nopogamu [22]. C me3o3ofickumu cTpyxrypamu MHP, Tak ke kak
H C OAHOBO3PACTHHIMH CTPYKTYpaMH MoOHrono-OXoTcKkoro mosica B LCJIOM, CBA3aHBI
MHOTHE MOJIe3Hble HCKOMaeMBI€. : '

7. Kafinosofickult HeoTexToHnuecku#t 3Tan (0T 60 MJH JeT M MeHee), ¢ KOTOPLIM
cBA3aHO (OPMHpPOBAHHE COBPEMEHHOTO pesibeda MOHroNHH H celicMuyeckHe ABIle-
HHA,

Crnenyer noguepKHyTh, YTO TEKTOHHYCCKHC ABHKCHHA Kakaol 3moxu pacmpocTpa-
HUIHCh HA BCHO TEPPHTOPHI0O MOHronHMH, HO HHTCHCHBHOCTh HX MPOSBJICHHA H Xa-
pakTep 06pa3OBaHHEIX MMH CTPYKTYpP B OTHACJBHHIX €€ 4YacTAX GbUIH Pa3NHYHBIMH.
B pesynpTate nocnenoBaTeNbHON CMEHBI H HAJIOXKEHHS MEPEYHUCNICHHBIX TEKTOHH-
YECKHX 310X CO3IAaJIacCh OYeHR CJIOXKHAA, MO3aHYHaA MOKPOBHO-TNILIGOBO-CKaMuaTas
cospemeHHas cTtpyktypa MHP, xotopyio B nenoM npaBmibHCe HMCHOBATh Rajico-
3oMgaMu (KaK COpaBelJIHBO IUIA CMEXHBIX dvacTelt coBeTckoit TeppHTOPHH COOT-

©H.C. 3aftues, 1990
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MoHronuu) MuHepansl — apMCTPOHrHT, MOHTonaHT (H.B. Braagwixun, M.J. Hopg-
MaH H Ap.) H THNH nopoa — oHronuThl (B.H. Kosanenxo, H.H. Kosaneuxo u 1p.),
TpaxTHYecKHe OOCTHRCHHS FKCTMCTHIHH OCBEUICHL, KpoMe MoHorpaduyeckux pabor,
B COOTBETCTBYIOIIX NOAPOGHHIX OTYeTax H AOKJaAHBIX 3anuckax. [lepsas 3amucka
"0 HeoO6XOOAHMOCTH OCBOCHHA MEIHO-MONHGACHOBOTO MECTOPOXKIACHHA IJPAIHTYHH-
060” 6misa coctaBneHa B 1969 r. B Hacrosuee Bpems Ha Gaze 3TOro MEeCTOPOXKACHHg
neficrsyer Monrono-Copetckuit ropuo-o6oraTutenbHblit koMGHHaT "3pA3HIT". Bhln
06o61eHN MaTepHanbl 06 OTKPHITHH Y XaroibCKOTO MECTOPOXKACHHA (ochopHTOR;
o Xy6eyrynscxom ¢ocpopuTtoHocHOM bBaccefine; o mepcnexTHBax TaHTaJIOHOCHOCTH
Tepputopun MHP H xomninexcHoM xapakTepe psja MecTopoxacHuit; o6 o6Hapy.
MCHHH KpPYNMHBIX KOMIUICKCHBIX PEAKO3¢MEJIbHBIX PYHOMPOABNACHHH# (YacTh H3 HHX
B HACTOsflllee BpeMs NeEpellsia B paHr MecTopoxkiacHuM) um MHorue apyrne. Takmy
o6pa3oM, HMEHHO KOMIUIEKCHBIH XapakTep Hay4HHIX HcciiemoBaHulf crnocoGcTBoBajn
TeOpeTHYECKHM 06OGIIEHHAM H COOTBCTCTBCHHO NMPAKTHYCCKHM BbIBOJAM.

Hroru paboT I3KCHEAMUMH OCBEWIAJIHCh B NEYaTH, AOKJafbIBAJIACh HA HAaYYHBIX
xoHpepeHuuax u ceccnax kak B CCCP, tax 1 B8 MHP. Cpean xapT B pa3Hoe Bpems
H3AaHLl TEOJIOTHYECKAasi, F€OKPHOJIOTHYECKAA, ABE TEKTOHHYECKHE, aGCONMIOTHBIX BO3-
pPacTOB TPaHHTOHJOB, reofiorHYeckas kapra MOHroJbckoro Asitas, MarMaTHYECKHX
dopmManuit M YETBEPTHYHHX OTJIOXKCHHI; TOTOBATCA K MeyaTH reoMopdosioruicckas
H xapTa reojoruveckux ¢opmaumit.. Ilocnegnas lanuMaer ocoGoe MecTo, Tak Kak
Ha €¢ OCHOBE C YYeTOM MHOTHX [pPYTrHX TFC€OJIOTHYCCKHX MATCPHAJIOB H KOHUeNUul
sxcneauuuefl BnepBrie cocTaBneHH H B 1986 r. nepeJaHEl MOHTOJILCKHM MPOH3BOA-
CTBEHHHIM OPTaHH’aLUHAM IIECTh MNPOTHO3HO-METAJUIOTCHHYECKHX KapT (Macuuitaba
1:1500000) Ha BaxHeHlIHe rpynnbel HJIH OTAENbHbIE BHAB MOJIE3HBIX HMCKOMAEMMIX:
MeOb H MONHGICH, peAKHe MCETAJUILI H 3¢MIH, (GNAIOOPHT, MOJIe3HHIE HCKOMaeMble,
cBA3aHHRe ¢ runepb6asmTamMu, 30/10T0 H pTyTrh. KapTm comnpoBoxgalTca o6bac-
HHUTCJILHLIMH 3anuckaMH. B Gnuxaitiiee Bpema GyneT 3axkoH4YeHa pa3paGoTka MakeToB
xapT Metamopduaeckux dopmauusi macwiraba 1:1500000, MetamnoreHaueckas Mon-
ronbckoro Antas macmtaGa 1:500000; B 1986 r. s3akoHueHa cepHA MeJIKOMacIUTaGHBIX
KapT AJ1A HaHOHanbHOro atinaca MHP.

B nenoM kxpyr npoGneM, KOTOpPLIMH 3aHHMAJIaCh JKCNECOHIHA B TEYCHHE NPO-
weamux 20 ner, goctaTouHo obmmMpeH. O6mue pe3yibTaThl HX OCBEIUCHb B 44 BhLI-
nyckax TPYAOB H MHOTOYHCJICHHBIX CTAThAX.

Bce OOCTHIHYTOE, HECOMHEHHO, CTaJlo BOIMOXHBIM TOJIbKO Gnaromaps compyke-
CTBY YYACTHHKOB 3KCNCOHLHH CO BCEMH TCOJIOTHYCCKHMH OpraHM’;aunMsamu, paGoralo-
YMH Ha TCPPHTOPHH MOHrO/MMH, B MEPBYIO OYepedb C HHCTHTYTAMH AKaJeMHH
Hayxk MHP, a takxe ¢ CoBeTcko-MoHronncxo#t HayuyHO-HcCnegoOBaTeNLCKO# maneoH-
tonoruueckofi axcnegnumedi, Heoneunmylo nomoinps B paboTe axcneqHUMR HEH3IMEHHO
nonyuana ot otaeneHuit m npesmguymos AH CCCP m AH MHP u pykosoacTea
reonornuyecknx HHCTHTYTOB AH CCCP u AH MHP.



Y, n]( §52.3(517.3)
H.C. 3aiines

TEKTOHHKA MOHTOJIHH

TeppHTOPHA MOHTIOJIHH pAaCNIONOXCHA B IECHTPC A3HATCKOTO MATEpHKa, a ce
reoIOTHUCCKHE CTPYKTYPH — B pocTouHOoH 4acTH LleHTpanbHO-A3HATCKOrO CKIam-
garoro mosca. OHH HAXOZATCA MCXAY ABYMSA KpynHefmumu paHHenokemGpufickumu
xpaTOHaMH — Cubupcxolt nnatpopmoit Ha cesepe n Cesepo-Kurailickoit Ha rore,
pIHAIOMHEME Ha GOPMHpPOBaHKE CKINYATHIX CTPYKTYP MoHTONHH.

[cONIOTHYCCKHC MATEPHANB CBHACTE/ILCTBYIOT O BeCbMa JUIHTEAbHON M cioxHol
pcropun obpazoBanua cxnaguatofi ctpyktypt MHP, xoTopas npuHannexur k umcny
reTCpPOTCHHBIX, NMPEPLIBHCTO H MHOrO3TAMHO CO3AABABIINXCA (C BEPXHEro apxes H
10 KOHUA TAJc0304) MOKPOBHO-TJILIGOBO-CK/I8AYATHIX ACCTPYKTHBHO-KOHCTPYKTHBHBIX
cucteM (pHC. 1, cM. BKiL). JINHTENLHOCTD H HEO6PaTHMOCTb Pa3BUTHS TEKTOHHYECKHX
cTpykTyp MoHronun, mnoxanyfl, eAMHCTBEHHOE IOJIOKCHHE, KOTOPOE NpH3HaeTCA
6oNbIIHHCTBOM HcclienoBaTeneil.

B HCTOPHH DA3BHTHA CTPYKTYP MOHTOJNHH BHIAC/AIOTCA CJCAYIOLIHE TiiapHeHIune
reoTCKTOHHYCCKHE 3Tankl (3MOXH).

1. Oopudelicknlt — dopmHpoBaHHE METaMOPOHUYCCKHX KOMIUIEKCOB H CTPYKTYP
panHero Roxemb6pus, OXBaTHIBAIOUIAA MPOMEKYTOK BPEMCHH OT BEPXHEro apxes
[0 HHXHEro nporeposos, — 2,8—2,6 — 1,8—1,7 mapn net. B TeueHne 3TOro BpeMeHH
BO3HHKIH CYNpaKpycTajibHbIC NMOPOALl OCHOBaAHHA — aMpHOG0IHTH, rHefichl, MpaMopHl,
xBapUMTH H Op. CTPYKTyphl 3TOrO 3Tama MOryT ObIThb CPaBHHMBI C Kape/lHIaMH
nnaTGopMEHHLIX obnacredt.

2. Pudeitcxnit (1,8—1,7—0,8—0,7 mapa netr) — obpa3osaHHe moposn 3esieHOCNaH-
[eBOTO KOMIUIEKCA, OTBEYAIOLIHX B OCHOBHOM KBapIL-XJIOPHT-CepHUHTOBOH danun
metamMopdniMa, ¢ 30HaNLHRIM MeTamMopdu3MoM Gosiee Bhicoko# crenmenn. 1o Tak
Ha3bIBaeMble pHpeHOL,

3. Bepxuepudeiicko-Benncko-xembpuitcknit, coorsercTeylomuli snoxe Gafixann-
ckoff MIH paHHekaneHoHCKO#f cknaayaTOCTH Ha pybexke Heores M daHepo3sos (700—
500 MaH ner). .

4. CobcTBenHo kxanemoHckHfl, oxBaThIBalOIIHA Bech HHXHHN naneozoit — 40 HHK-
Hero CHJIypa BK/IKOUHTENbHO (500—400 MaH neT). ’

5. Cpenne-sepxHenanco3ofickuii, Bo BpemMs KoTOporo chopMHPOBAJIHCh TIEpIHH-
cKkHe (BapHCCKHeE) CTPYKTYpH (400—240 MAH net).

6. Me3oaoficxnit (240—60 maH ner) — obpa3oBaHHE CTPYKTYpP aKTHBH3aLHH H
PCBHBALHH, MNepBRe — MNPEHMYIICCTBCHHO aMarMaTHYHbIe, BTOphle — HACHILLICHHbIE
MarmMaTHYeckMMH nopogamu [22]. C me3osofickumu cTtpyktypamu MHP, Tak xe xak
H C OZHOBO3PACTHBIMH CTPYKTYpaMH MOHrono-Oxorckoro mosca B LICJIOM, CBA3aHbBI
MHOTHE MOJIe3Hble HCKOMaeMble. . '

7. Kattnosofickuit HeoTexTOHHUYeCKHH 3Tanm (0T 60 MAH /MeT H MEHee), ¢ KOTOPhIM
cBA3aHO (GOPMHpPOBAHHE COBPEMEHHOTO peibeda MOHronHH u celficMHYeckHe sABIIe-
HHA.

Crnenyer nomuepKHyTh, 4TO TEKTOHHYCCKHE ABHXKCHHA KaxAo# 3MOXH pacmpocTpa-
HAIHCh HAa BCKHO TEPPHTOPHIO MOHTOJIHH, HO HHTCHCHBHOCTb HMX MPOMABJICHHA M Xa-
pakTep o6pa3OBAHHLIX HMMH CTPYKTYpP B OTHC/IbHHLIX €€ 4acTAX GbUIH pa3JIHYHLIMH.
B pesynsrate mocnenoBaTeNbHON CMEHBI H HAJNOXKEHMS MCPEUYHCICHHBIX TEKTOHH-
YeCKHX 3M0X CO3AAJIACh OYCHb CJIOXKHAas, MO3aWYHas MOKPOBHO-TNBIGOBO-CKIaquaTas
coBpemenHan cTpyktypa MHP, kxoTopyio B 1ea0oM npaBHibHee HMEHOBATb Majco-
joMnaMH (KaK COpaBedJIHBO IS CMEXHKIX YacTel COBeTCKo#f TeppHTOPHH COOT-
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BCTCTBYIOLIHE CTPYKTYpH Has’pan A Jl. ApxaHreanckuif eme B 30-x rogax). 3my
CTPYKTYpa NOJIyYHJia OTpaXcHHC Ha ONnyG/IHXOBAHHHIX B pa3HOe BpPEMS pa3sHOMac.
mTabHBIX TEKTOHHYCCKHX Kaprax, a HaHbonce nogpo6HO — Ha TEKTOHHYECKOR
xapre MHP macmra6a 1:1500000 [29, 30). KapTa B 1e/IOM MOCTPOCHA MO MCTOPHKO
reoIOTHYCCKOMY NPHHUHAY C BHIACJICHHEM CTPYKTYPHO-POPMALHOHHBIX KOMILICKCOR,
NPHYPOYCHHKIX K Pa3HOBO3pacTHHM CTpYKTypam. Ha Helf Bnepshie OoTpaxeHH HEKo.
Tophic HOeH HOBOH# rno6anbHOM TCXTOHHKH, NMOKA3AHO BPEMA CTAHOBJICHHA KOH.
THHCHTaJIbHO# XOpHl CHAJIHYECKOTO THNA H HoBooGpa3oBanHoff kxopni oOkxecaHHue.
CKOro THNA; MOQYEPKHYTA pPOJb PalIoMOB B GOPMHPOBAHHH MNOKPOBHO-CKABQYATHIX
CTPYKTYP H IIAPbAXKHBIX NEPCKpLITHHA, 8 Takke HAMCYCHA CBA3b MOJIC3HHIX HCKOMa-
eMbiX ¢ rnasHeHmuMHE cTpyxTypami. H3 atolt xapTH ciegyeT, YTO A/ CTPYKTYPHOro
nnaHa MoHronHu xapaxTepHo cieaylolee.

Bo-nepBhIX, NpH nepeceucHEH MOHTOMHH ¢ ceBepa Ha Jor — oT CubGupcxoft miar.
¢opmui x Kuraificxolt — npoucxoaur B 06mieM BO3pacTHaA CMCHAa CKJIAAYATHIX
noscoB ot Gonmee ApeBHHX (no3gHenoxeMOpmlickux) x Gosee MoyioALIM — KajCHOH-
CKHM, repIMHCKHM H rHAo-cuHHiickHM (Cononxepckas 30Ha).

Bo-BTOpHX, B CK/IafuaTHX CTPYkTypax MoHronns, ocoGeHHO B ee CeBEpHOM
Merabnoke, B COBpEMCHHOM Cpe3¢ upe3snualiHo WIHPOKO pacnpocTpaHeHBl Mar-
MATHYCCKHE, TJIABHRIM 00pa3oM HHTPY3HBHbIC, rpaHHTOHAHEC [3, 5, 9, 26] nopoam,
Mocneanne wacTo pa3o6uialoT BLIXOAL APEBHHX, B TOM 9YHCJIC H paHHeROkemOpuit-
CKHX, TIOPOX Ha OTAcAbHME §ojice MIH MEHee KpyNHME MAacCHBH (HANpPHMeEp, OTHc-
nAI0T ApeBRHe nopoAn BasH-XoOHropckolf 30HB OT AHAJOTHYHLIX NO BO3PACTY M
coctaBy npesHrx nopon 3a6xan-Xynryficko#t 3oHb, Tax HaseiBaeMbix COHTHHCKHX
BLICTYNOB mopof AokeMOpHs). OueBHAHO, YTO LIHPOKOC NPOABJICHHE 3AcCh Ppa3HO-
BO3PACTHOr0 TPaHHTOHJHOrO MarMaTH3IMa — eli¢ OAHO A0Ka3aTeJlbCTBO TOrO, UTO
nepBHYHAS KOHTHHCHTA/NIbHAA KOPa CHAJIHYCCKOrOo npoduns chopMHpOBaiach B ITOM
Merab/ioxe euic B paHHEM ROKCMOPDHH, Tak KaK caMH I'DAHHTOHAL ABAAIOTCA KOpO-
BLIMH MpOAyKTaMH, 8, Mo gaHHKM IO.A. 3opHHa, HEXOTOpHIC H3 HHX H GECKOpHEBH-
MH, BO3HHKUIHMH Ha CPABHHTC/IbHO HeGonbmux riay6unax (7—10 xm).

B-TpeTbHX, CKJag4aThic CTPYKTYPH INOKCMOpHA H mnajieo3os PacwWiICHCHW H mepe-
pa6oTaHN TEKTOHHYCCKHMH IBHXCHHAMH 3MOXH Me3lo3ofickolf akTHBH3aLMH H Heo-
TCKTOHHYCCKHMH [BHXCHHMAMH ka#iHO304, 4TO NPHBENO K OrPaHHYEHHIO H COWie-
HEHHIO HX JpYr ¢ APYroM, Kak NpaBHio, O 30HAM pa3jioMOB. MHOrHe H3 BhIfIBJICH-
HHX Pa3’jIoOMOB, HECOMHECHHO, 3aJI0XKHJIMCh AaBHO H pa3BHBAaJHCh MIHTeNnbHO. Heobxo-
AHMO OTMETHTh, YTO PaA3/IOMBH KakXx OfHA H3 TEKTOHHYCCKHX KaTeropu#fi urpanu B
HCTOPHH oGpa3oBaHHs Bcelt cTpyXTypH MOHrojlHH, Ha BCEX 3Tanax ee Ppa3BHTHS,
BecbMa CYMICCTBEHHYIO POJib.

B uenom B GopMHpPOBaRHHH COBPEMCHHON CTPYKTYpn MOHroJHH, Kak OTMCYEHO
BhlIE, BHACNAIOTCA HECKOJNIbKo 3Tanos [11].

Hopugpetickuil (xapenbcxuit) Iman. CTPYKTypnl 3TOro 3Taima B o6IIEM H3yYeHH
nmoxa OTHOCHTeNbHO cnabo. OgHako BLIACHCHO, 4TO TNy6oxo MeTaMopdH3IOBaHHKEIC
KPHCTAJIIHYECCKHE NMOPOAK PaHHEro AOKkeMOpHA NPHCYTCTBYIOT BO BCEX CKNAaguaThIX
30HaX MOHIOJIHH H CJIYXaT OCHOBAaHHCM KaK I NO3JAHENPOTEPO3OHCKHX, Tak H
ana daHeposolickux cTpyxtyp. HopHdelicxue nmopoabl OTHOCATCA K MONHMETaMOP-
¢HuecKkHM KpHCTAJLIHYCCKHM o6Gpa3oBaHuaM. CpeaH HHX BHLIACHAIOTCA ABa KOMIUICK-
ca: HHXHHA — rHeficoBo-ampHGouTOBHY H BepxHHli — claHUEBO-KBAPUHTO-
xap6oHaTHH (eceHOynaxcknit).

Huxuuit cnoxeH B pa3HBX BLICTYnax NokeMOGpHSA pa’HOPOOHHIMH NOPOJAMH —
ot mpeobsajaionic MeENaHOXpaToBbx (Hanmpumep, B I3ab6xan-Xynrylickom mexay-
peuse Ha 3amage Xawras) ao mpeobnagarome rHeficopnx (nmanpumep, Iob6u-Anrtali-
cknft B Apyrue Buictynsl MetamMopdna lora Mosroaun). XapakTepHo, 4To B nopofax
HHXHETO KOMIUICKCA BO MHOTHX MCCTAX COACPXATCA pa3HOBe/nHkHe GyaMHBI rpa-
HYNMTOB M YapHOKHTOMAOB. I'paHY/JHTH H JpyrHe NOPOONW TIpaHHTO-rHe#icoBOro
COCTaBA BCTPEYalOTCA HapAAy ¢ MAHTHHHHIMHM TakXe CpeOH KCEHOJNIMTOB B KaltHo3ofi-
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x 6asanbTax [4, 15), vanpumep, B Llentpanbhoit (Taparckas BnaauHa) H HOro-
Bo croaHoft (nnato [apmranra) Mourosun. B.B. Kenexmnnckac, H.C. 3aftues u
H.B. Jlyunukuit eme B cepenune 70-X rofoB CAeNajH BHIBOA, 4TO “pa3pe3 HHXHETO
'o,, KOHTHHEHTaNbHO# Kkopl MoHronuu oGuapyxusaeT 6onbiioe CXOACTBO C rpa-
JHTOBBIM KOMIUICKCOM H .6a3HTOBBIM OCHOBaHHEM HHXXHelf YacTH KOpH B mpefesax
"y”,,mx nnatdopm, B dacTHocTH CHbupckoit” [16, c. 453).
Bepxﬂﬂﬁ popudeficxuit xoMmiexc, xak NpaBHIO, TECHO CBA3AH C HHXKEJIEKALUMM.
4 HCTO XAPAKTCPHH TpadMTHCTHIC MPaMOpPhl H KBaPUHTH, MECTAMH C XKEJC3H-
cTWMH KBapUHTaMH. Mopoam xoMmnaekca, kKak H NpeabiAyilero, AHaGTOPHPOBAHH H
apuTH3aposaibl. Ha o6a nopudelickux koMmiekca HajoXHICS MHTCHCHBHHINL pe-
moﬂanbnuﬁ MetamMopdH3iM mnoszaHenporepo3lofickoro (pude#ickoro) TeKTOHHUECKOTO

cKH

grana. .
Ha paHHe)IOKeMﬁpHﬁCKHﬁ BO3pacTt nopoa nopmbeﬁcxux KOMIIJIEKCOB, NMOMHMO

ofIICTEONOTHICCKHX, YKAa3hBAIOT, XOTA H HEMHOTOWYHCIICHHBIC, AaHHBIE H30TOMHOH
rcoXpOHOMETPHH. B nocnefHue roabl H30XPOHHHM YPAaH-CBHHIOBLIM M TEPMOH3OX-
pOHHBIM CBHHCL-CBHHLUOBHM MCTOJaMH NO LUHPKOHAM AN HHX MOJYHCHR! 3HAYCHHA
oxoJio 2800, 2650, 2400, 2200 MAIH JeT, YTO AAET BOIMOXKHOCTh OTHECTH HX Mo Kpafinelt
mepe K MO3HEMY apXxelo—paHHeMy NPOTEPO30Io [16, 19, 23—25).

Takux BHICTYNOB IPEBHHX NOpod IXOKeMOpPHA Ha TEPpPHTOPHH MOHrONMH J0-
ponbHO MHOTO. TekTOHHYeCKas CYMHOCTh HX B CTPYKTypax ¢aHepo30s TpaKTyeTcs
HCCICAOBATC/IAME MO-Pa3HOMY: MHKPOKOHTHHEHTHI, CPCOHHHLIC MAacCHBH, GJIOKH, BbI-
cTynsl, TE€OAHTHKIHHANbHbIE NOOHATHSA H AP. [11, 13, 31].

B comspeMeHHON CTpykType OHH HcHCTBHTE/IBHO NPEACTAaBACHB OTHEJAbHLIMH pa3-
HOBeIHEKMMH GlIOKaMH HIM TeNnaMH, 06pa3’oBaBIIMMHCA KaK CaMOCTOATENIbHBIC 3le-
MEHTH BCJICACTBHE TCKTOHMYECKHX IBHXEHH# mnocneAyloLnX 3M0X, NPOpbIBAHHA
MHOTOYHC/ICHHBIMH HMHTPY3HAMH, a TaKXe NeEpeKphlBaHHA HX 6Gojiee MOJOABIMH BYJ-
XaHOTCHHO-0CaZIOYHLIMH mnopogami. OnHako NepBOoHa4YanbHO B HJopHdelickoe Bpemsa
OHH NPEACTABIANH, BEPOATHO, COHHYIO CTPYKTYDY, CJIOXKCHHYIO TPAHHTHO-MeTaMopdH-
YyeCKHMH MOPOJAMH, KOTOPYKO MBI BHIZiejifeM noAd Ha3BaHHeM MoHrosno-Cubupckoro
MAccHBa.

OT1cioa MEI 3aK/II0YacM, YTO CHAJIHYCCKas KOHTHHCHTAJIbHas Kopa Ha TCPPHTOPHH
MOHro/IHH, HEOQHOPOAHAs MO COCTaBy, NEPBOHa4YalbHO cdopMHpOBanach eme B
nopudetickoe Bpems. Haunnas ¢ pudes H B NOCICAYIONIHE TEOJOTHYECKHE IMOXH
OHA MpeTepneNia CyHICCTBCHHBIC H3IMECHCHHA.

CTPYKTYpH 3TOrO paHHEro 3Tana BeChbMa CJIOXKHBIL. IS ciarajoliMX MX KOMI-
JIEKCOB XapaKTCPHLI 3JIEMEHTH IUIACTHYHOCTH, & JANA HHPPACTPYKTYpH — CJIOXKHaf
CKNag9aTOCTh, GyaHHAXK, “TCYCHHC” BEICCTBA.

Pugpeiicxuii (nozgHenpoTtepo3soficknit) sman. B GonbmuHCTBE palOHOB CTPYKTYpPHI
NO3JHEr0 MPOTEPO30A OTACNCHH OT CTPYKTYP dyHOAaMCHTa H BLIIIC/CKAIHX Mepe-
pPHBOM, CKIAQUaTOCThI0O H rpaHHToOOpaszopanueM. Ilo BpeMeHH OH OXBAThIBaeT
npomexytok ot 1,8 no 0,8—0,7 mapa ner. IIna Hero cyliecTBYIOT CPaBHHTE/IbHO
MHOTOYHCJ/ICHHLIC KaJIHii-aproHOBBIe PaAHOJIOTHYECKHE OMpefesicHHA, pexe pyCuauii-
CTPOHIHEBHME H YpaH-CBHHLOBLIC, NO KOTOPHIM MNOMYYacTCS MNOBOJbHO WWIHpokni
paibpoc 3mauennifi [1, 8, 9, 11]. B xomnaekcax MOpoA 3TOro 3Tana BCTPEYAIOTCA
BOAOPOCJH, OHKOJIHTH M JAPYTHC OCTATKH, YKa3biBalOLlHC HA BO3MOXHOCTb HX OT-
HCCCHHA K HHXKHCMY H cpelHeMYy pHdero.

BepxHenpoTepo3o#ickue nopoAn pacnpoCTpaHeHhl IIMPOKO M NMPEACTABJCHH pa3-
HHIMH O6pa3oBaHHAMH — MeETACJIAHIAMH, B TOM YHC/I¢ YTJICPOAHCTHIMH YEPHLIMH
cnaHunamu, MeTas’dpdy3HBaMH PA3NIHIHOTO COCTaBa (OT OCHOBHLIX [0 KHC/LIX), KBap-
UHTaMH, MpaMOpaMH H MpPaMOPH3OBaHHHIMH KapOOHaTaMH, METAYEPPHICHHbBIMH MO-
pomamMu u Op., o6beAHHAEMBIME B LCJIOM B 3¢jiCHOCNAaHUEBhit kommnekc. CreneHb
HX MeTaMopdHIMa XOTH H BapbHPYeT OT QHILIHTOB OO INBAOTOBHX aM(puGONHTOB,
HO B penOM OTBEYACT HMEHHO YPOBHIO 3cjieHocnaHueBo#f ¢auun. B Mosronun
DHefickuit KOMIUIEKC BHIRENACTCS NOA PA3NMYHBIMH HA3BAHHAMH — OKHHCKHE, Xyre-
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HHrONbCKHI, 3emeHocnanuesniit 1 ap. Ha cmexunx TeppuTOopHax Coserckoro Colosg
Han6ojsiee THNHMYHBIM €ro MpPEACTABHTE/IEM ABJIACTCA HAapbIHCKaA CBHTa (HJIH CEpHs)
CaHrHJICHCKOTO0 CHHKJIHHOPHS.

JeneHocnanueBuiff KOMIUIEKC AMCNIOLHPOBAH CJIOXKHO H HaNpAXKCHHO, Yallle BCEro
o6pa3ys cCHCTeMBl Y3KHX JHHCHHBIX CONMPAXKCHHBIX CKIaAOK C OMPOKHALIBAHHEM
C/l0oeB, HAJBHTaMH, a MeCTaMH H nokpoBaMH. C pHelickUM TEKTOHO-MAarMaTHYECKHM
3TaNoOM CBSi3aHO HHTEHCHBHOE nerMaTHTOOGpa3zosanue (puc. 2).

B uenoM MBI paccMaTpHBaeM GOPMHpPOBaHHE CTPYKTYP 3TOro 3Ttama Kak 3ajo.
KCHHE B Havyaje HEOres MEPBHIX TECOCHHKIHMHANBLHBIX NMPOrH60B (CHCTEMEI TPOTOB)
Ha BO3HHKIEM B Jopiudeiickoe BpeMsa CynpakpycTajlbHOM ocHoBanmd. Ilo cTHn
pa3sBHTHA H GOPMHPOBAHHA CTPYKTYP 3TO GhlN ACCTPYKTHBHO-KOHCTPYKTHBHBIN 3Tan
[9, 11, 13, 18, 21].

Pannexasedonckuii aman. ITOT 3Tan O3HAMEHOBAJICA Ha TEPPHTOPHH MOHronuy
H CMEXHbIX uYacTelt Antae-CasHckoft o6GnacTH upe3pnivaliHO LIMPOKHM pa3BHTHeM
KOMIUICKCOB mopoh BepXxHepHdelicko-BeHACKO-HHXHEKeMOpPHIicKOro (MecTaMH cpeaHe-
kembpuiickoro) Bo3pacta. B MoHronus 3ToMy BpeMEHH COOTBETCTBYIOT AApXaTCKasg
(mrabxaHckan) H xy6cyrynbckas (naranojsomckas) ceput, a B CCCP (ua tore Cubupu) —
capxofickas H G6oxcoHckas. CTPYKTYypH 3TOro 3Tanma OXBaTH!BAIOT 3HAYHTEJIbHble
nnomanun xak B CCCP, tax u# B MoHronus, oco6eHHO B ee ceBepHOM Merabioke
[2, 9, 10, 27].

CrtpaTurpaduss M CTpocHHe BepXHepHbeilicko-keMOpHiickHX xomniexcoB B Mok-
TOJIHH H3Yy4YeHBI AOCTATOYHO Xopoino. HamoMHHM, YTO CpeAH HHX BHIAEIAIOTCA KOMIL-
JieKChl TOPOXR pa3inYHoro ¢(GopMalHOHHOTO COCTaBa: TEPPHreHHO-BYIKAHOTEHHO-
xap6oHAaTHBIE, KpeMHHCTO-KapbGoHaTHBe ¢ ¢ocdoputamMu (wenbdonrie) [7], a Takke
KOMIUIEKCH ¢ mpeo6iagaHHeM BYJKaHHTOB 6a3albTOBOrO H aHAE3HTO-RALHTOBOrO
COCTaBa M TATOTCIOIUMH K HHM KPEMHHCTO-SLIMOBBIMH 06pa3oBaHHAMH, T.C. MOPOJAMH,
XapakTepHbLIMH U1 0dHONHTOBLIX moscoB [10]). TunuuHble nmpencTaBHTENH OodHONM-
TOBHX nosacos — QOzepHas, BagH-XOHropckas H HEKOTOphIC APYrue 30Hbl, B KOTOPBIX,
KpoMe YNOMAHYTBIX NOPOX, pa3BHTH H yiabTpaGa3uthml [12, 20]. Vaptpabasutn
npeAcTaBiiecHHl B MOHroJIHM riaBHeIM 06pa3oM MNepHOOTHTAMH, CpeOH KOTOPBIX
npeo6nafaT rapubypruTel, B MeHbIIe# CTENEHH pPa3BHTH JIEPUOJMTHI, AYHHTH,
erle MeHbIIe BepiHTH. CTPyKTypHOE MOJIOXKEHHE rHNepGa3uTOB COXKHOE H B Pa3HLIX
Mo BO3PAcCTy CKJaq4aThiX CHCTEMAaX pa3sIHYHOE.

OTHOCA HX K MOpPoJaM OKEaHHYECKOro Jioka, cieAyeT yKa3aTh, 4TO B MOHrosuu
OHH B GOJIBLIIMHCTEC C/IyYacB OTOPBaHBl OT APYrHX 4WiICHOB OQHOJHTOBOIN acconualuy.
Mexay HHMH CyllecTByeT HepepbiB. YbTpaba3sHThl B 30HC PaHHHX KaJIeHOHMA, Yalue
BCEro OKPYKEHEI COBEPLICHHO HHBLIMH MOpOoJaMH — MeTaMoppuTamMH HoxemOpus,
Pa3HOBO3PAaCTHRIMH TPaHHTAMH, MpPaMOPaMH H H3BECTHAKaMH, Pa3HbIMH MO COCTaBy
BYJIKAHHTAMH K Jp.

Bce 3TO yka3niBaeT Ha CAMOCTOATEJIBHOCTh KOMILJIEKCAa MOpoA yabTpaGa3uTos
H HE3aBHCHMOCTh HX OT OPYTHX 4JIeHOB OQHOJHTOBON TpHagM. ITO MOATBEPKAAOT
K.B. KenexuHckac ¢ coaBTopaMH (CM. CTaThl0 B HAcCTOflLleH KHHre), KoTophie
CYHTAIOT, YTO THMep6a3sHTH NpeAcTaBafAlOT CoGo#f PECTHTH, BHIABHHYTHIC B KOpY
B BHOC IMPAKTHYCCKH HECCPNECHTHHHU3HPOBAHHBIX TEKTOHHYECKHX IUTaCTHH. B coB-
peMeHHO#t cxnaavatoll cTpykType MOHroJIMHM MO OTHOLICHHIO K BMEWIAIOIWHM NOPOAaM
OHH 3aJIeraloT, KaK MpaBHJIO, B BHAE HHTPYIUBHO-MPOTPY3HBHHIX TEKTOHHYECKH
BBKATHIX TeJ (PmnacTHH”).

Pa3nuHBie MO cOCTaBy BepXHepHbeHcko-BeHACKO-KeMOpHiicKHE KOMIUIEKCHI, ITKPOKO
pPa3BHTHIE B PaHHEKaJCAOHCKHX CTpykTypax MoHronmnn, o6pa3oBanuch, OYEeBHIHO,
B O4¢Hb OCIIMPHOM, MO pa3MepaM CPaBHHMOM C COBPEMEHHbIMH OKEaHAMH MOPCKOM
GacceliHe, pacnpocTpaHsBIIEMCA Jajcko 3a npedennl Mouroanu. OpgHako 3TOT
naneobaccefii Ha miomann MoHronnn He 6uin aHamoroM cospeMeHHbIXx GacceitHoB
C OKEeaHHYECKHM THIOM CTPOCHHA KOpHI, TaK kak 3Jech yxe B HopHdeiickoe Bpems
chopMupoBanace kopa cHagnmueckorc THna. IlosBneHue oHOMMTOBLHIX mOpoa B pa3-
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Pue. 2. Mermarutul. Monroascxuit Antafi, BogoHumn-Y3Hucxas 3joHa metamopdna. Poto astopa

NHYABIX 4YacTAX 3TOro Gaccefina HaMH cBA3BIBaeTCA C HOBBIM (mocne pHded) Ttanmom
Pa’Ipo6eHNs M CIpPEOHHIra NMOPOR CHANIHYCCKOTO OCHOBAHHA, BOIHHKHOBCHHEM TINy-
6oxoBoaumx ®xen060B ¢ HOBOOGpa30oBaHHOM KOPOHl OKCAaRHYECKOrO THNMA H MOCIHe-
Ayoulero cXaTHA ¢ GOPMHPOBAHHCM CIIOXHBIX CKJIAZYaTHIX CTPYKTYp [7]. HMeHno
CTPYKTypHO-pOpMALHOHHBIE 30HH C YIbTPaGalHTaMH HEPEAKO HMEIOT NOKPOBHO-
CklaguaToe CTpoeHHe. B HMX uwacTo HabGmOAalTCA BHYTPH3OHAJIbHBC NEpPEMCIICHHSA
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BILIOTh OO0 o6pa3oBaHHs mapbsikefl, pa3BHTHE 30H MejaHxa H oOAyKIHH Ckiap.
YATHX 30H HA CMEXHOC KOHTHHCHTA/IbHO¢ OCHOBAaHHC.

Kasedoncxuit sman. ITOoT nepHoA B LEJIOM MOXHO Ha3BaTh AKKPELHOHHO.
AecTpyxTHBHHM [18], noauepxuBas TeM CaMBIM POJIb MPOLCCCOB HAPALIHBAHHA H Pa3.
pPylIcHHA paHee co3faHHOM xopul. TekTOHHYCCKHC IBHACHHS 3TOrO 3Tana HamGonee
AIpKO BhIpaxcHW B CTPYKTypax Monronsckoro Antas (Ha sanmagne MoHronun) u,
cyaa no Hopefimium Matepnanam C.B. PyxeHuesa H Gonee pannum O.J0. Cyetenxo
n H.I. Mapxosofl, JOCTATOUHO OTYETAHBO NpospjcHW B FOxHO-MoHronsckoft Ba.
pHcckolt 30He (Ha 3amage M BOCTOKe). B cTpyxTypax MoHronasckoro Antas HIMPOKo
Pa3BHTH MOLLUHBIC, CJIOXHO NHCIOLHPOBAHHBIE, METAMOPOH3OBaHHBIC 40 GALIHH XJIOPHT-
CEPHUHTOBHNX CJIAHIEB, OAHOOGpa3HbIC MECYAHO-aJICBPONIMTOBBIC MOPOALI, HA3BaH-
Hbte ropHoantalicxoft cepuelt, ycnoBHO oTHeceHHOM Kk cpeaHEMY H BepXHEMY KeM(-
puto. Ham npenctaBnseTca, HCXOAA H3 aHaloru#f co CMEXHBIMH TEPPHTOPHAMH
CCCP, uto cpeam nopon 3Tofi cepHH MMeloTca M Gosiee OpeBHHE, B YACTHOCTH Jo-
xeMGpuiicxkne. JlaBHO yXke YCTAHOBJICHO, 4TO 3[¢Ch B HEKOTOPbIX Y3KHX MpHpa’-
JIOMHBIX 30HaX B BHAC TCKTOHHYECKHX KJIHHLEB 3aXKATHI TEPPHICHHO-BYJKAHOTCH-
Hbl¢ 3CJICHOKAMCHHO-H3IMCHCHHLIC MOPOABI C TENAMM CCPNCHTHHH3HPOBAHHBIX THIMEp-
6a3nToB, T.c. NOPOALI, CXOAHBC (M, BEPOATHO, HM OTBEYalOLIHE) C MOPOAAMH BCHAA—
xeMbpua OsepHoft 30HBH, a B cesepHo#t uacTH MoHronsckoro AnTtas, B paiione
ropul Typrenb, HMeeTCA KOMIUICKC NOPOA, CONOCTABHMHIA ¢ mopomaMu pHpes,

Buimie nopoa ropHoantafickolf cepuH ¢ nepepniBoM 3aneraloT $ayHHCTHYECKM
0XapaKTCpH3IOBaHHBEC NMOPOAB OPAOBHKCKO-HHXHECHNYPHICKOro BO3pacTa, KOTOphie
Takke GLIIH CHIIBIIO OHCIORHPOBaHMHI €llic N0 BEPXHCTO CHIypa M AeBoHa. CroxHoift
cacteMo#ft ray6HHHBIX pa3’ioMOB CyGMEPHOHOHANBHOTO MPOCTHPAHHA CKJagvaTas
CTPYKTYpa MOHrosbckoro AJiTas pacy/icHCHa Ha TPH Pa3’IHYHO Pa3BHBABIIHECH 30-
HHl [3, 6, 29].

Ha xanemoHckHe cTpykTyphl MoHrono-Antaficko#f cHCTEMB HaNOXHIHCH CBOCOG-
pa3’sHBIC FEPUMHCKHE NPOrHGL, TaKk HAa3biBACMBIC MOHOTCOCHHKJIHHAJIH, BHIOJIHCHHbIE
OpPOreHHHIMH (QMHUMIOHAHLIMH GOopMalHIMH CPpEAHEro H BepxHero nceoHa ([emoHo-
KOcthigckut 1 Aunt-Hypcxu#t nporu6ei). C 3THM 3TanoM cBa3aHO GOpMHPOBaHHE
WHPOKO PACNPOCTPAHCHHBIX NCBOHCKHX TPAHHTOHMIOB aJIACKHT-rpaHHTHOR dopmauny,
3aTeM OpOTcHHB! TrpaHHTOMAHBIT MAarMaTH3M NPOJOJKANCA A0 KOHLA Malc0301.

B uenoM, xak Mbl OTMeYajlH paHee, CTPYKTYPY MOHronbckoro AJTas MOXHO
NpPEACTABHTh KaK CKJIAQYATYIO CHCTEMY, CHOPMHDPOBABIIYIOCA B HHXHENAse030#ckoM
reOCHHK/IMHANIBHOM mporuGe, pa3BuBaBuieMca Gojice  IUIMTENBHO MO CPaBHEHMIO ¢
PacoIOXCEHON Ha BOCTOKE paHHekanenoHCKoll O3epuodt  3omHoidl [3, 28]

Tepyunckull (Bapucckuif) sman. B TeucHHe 3Troro atana cHOPMHPOBAHH CKaf-
YaThle CTPYXTYpHl PajHbIX THIOB. Ha jore Monronun o6ocobunace 30Ha mporu6os
H NOAHATHH, BHLIMONHEHHBIX PA3NHYHLIMH CTPYKTYPHO-POPMALHOHHBIMH TE€OCHHKIR-
HAJIbHBIMH KOMIUJICKCAMH, NpPEBPaTHBLUIMMHCA B HHXHEM KapGoHe, Kak 3TO BHITEKaeT
u3 matepuanos JI.II. 3onenmaiina, H.I. Mapkosofi, C.B. Pyxenuecea u Gonee
panHux B.A. AmaHToBa M B.M. CHHHUBHA, B CJIOXHHNA NOKPOBHO-CKJaguaThi
cy6HpoTHLI# nosc. OH NMPOTArHBAaeTCA HAa HECKOJbKO ThICAY KHJIIOMETPOB OT BOC-
TOYHBIX TpaHML MOHrONHMH A0 3amafHbIX, TOC HaKIaAbIBacTCA Ha Ccy6MepHaHo-
HalbHEIE XaJleNOHCKHE CTPYKTYpel Mouronsckoro Antas. C.B. PyxeHues ¢ coap-
TopaMH (CM. CTaTbi0 B HacToflle# KHHre) BLIAENAOT B HEM [OBe CKJaguaThbie CHCTe-
MBI: coGcTBeHHO BapHcckyio — [OxHo-MoHronesckyw u mHoocuHufickyio — Bo-
crouHo-I'oGniickyro. 3TH CHCTEMBI MOAPA3fC/IAIOTCA Ha HECKONbKO DPAa3lH4YHO Mo
CTPOCHHBIX CKIaAYaTHIX 30H. OHH MMCIOT CJIOKHOE NMOKPOBHO-CKJIAAYATOE CTPOEHHS,
H B Kaxgolt cHcTeMe CylecTBYeT pAA NporuGos H NOAHATHH, BLIMOJHEHHBIX CCE
PHSIMH NOPOA Pa3IHYHOTO COCTAaBa M BO3pacTa.

Tak, repunHAAsl IOxHO-MoOHroabcKkolf CHCTEMB! BHINOJIHAIOT TOJIIH NMOPOX, BO¥
PAcT KOTOPHIX OXBAaThIBAacT MPOMEXKYTOK BPEMEHH OT OPAOBHKA A0 HHXKHero kapboHa.
3anoXHNuCh OHH B OCHOBHOM Ha KaJIEAOHCKHX CTPYKTypax, MecTaMH (HampuMmep
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lo,,mo-l“osnﬁcxoﬁ 30He) — Ha paHHCKaJNICAOHCKHX (uH Galikanbckux). B neHTpans-

gofi 4acTH TepUMHHI (8 xpe6btrax I'ypsan-Cafixan, Caspeli ¥ Ip.) mIHpOKO pa3BHTH
npTpaba3HTH, OCHOBHHLIE 3¢¢dy3uBl, KPEMHHCTO-AIUMOBLIE MOPOAH, T.€. MNOPOARI
od,,,onn-ronoﬁ cepun [12, 20]. H 3aech, B pafioHax nosBieHHs 0QHONHTOB, Kak mpa-
auno, Habumonaerca HaHGonee CNOXKHOC CTPOCHHE CKJIAAYATHIX CTPYKTYp BIJIOTH
o NOABJICHHA NOKPOBOB, IIapbakel H 30H MenaHxka [11].

BocrouHo-T'o6ulickHe HHAOCHHHAK 38HHMAIOT CaMY10 10XHYI0, norpanuuHyio ¢ KHP
TcppUTOPHIO H ONHCHIBAIOTCA B 6onpmmuHcTBe paboTr moa HassaHueM CosoHkep-
cxoft cxnagyaToi 3oHu Him Cononkepckoro mporu6a [28). Dta 30Ha BuINONHEHa B
oCHOBHOM pa3HO06pa3HLIMH BepxHenaneo3ofickUMu nopoaaMu ¢ ¢pparmentaMu Gosee
apesnux. Ha camoft roxHolf oxpaHHe pacnmpocTpaHeHnl yabTpaGa3uTh, pa3BHTHE H
ua teppuTopun Kuras. Kak c105H0€ NOKPOBHO-CKIAA4aTOE COOPYXKEHHE 30HA BOSHHK/A
pa py6exe NEPMH H TPHAca, BEPOATHO, Ha Pa3fipobiieHHOM NoKeMOPHACKOM OCHOBAHHH.

TcpUHHCKHE CTPYKTYpPH ceBepHOro Merabioxa MOHronMH BHIOENAIOTCA HCCNEAO-
paTeAAMH O HA3BAHACM HANOKCHHMWX (BTOPHYHLIX), TCPPHICHHLIX HAH MOHOI€O-
cunknuHanefi. JUIs HHX XapakTepHH MOJIHO¢ OTCYTCTBHC HIH ciaboe pa3BuTHEe oc-
HOBHOTO BYJKaHH3Ma H mnpecobianannHe ocafo4HEIX 0610MOYHHIX mnopod. Texto-
HUYeCKHE IBHACHHA B HHX MCHCC HaNpAXCHHBHC, CKJaA4aThie CTPYKTYPH OTHOCH-
reqsHO mMpocThie. K umcny KpynmHBIX TrepuUHHCKHX coopykeHuit cesepHoro Mmerabmo-
ka otHocaTca Xanra#ickui, Xautaficku#t m Henrono-FOcteiackuit nporubul. IMeppmit
i sropofi nmporH6u otgeneHn  Apyr ot Apyra  IlenTpanbRo-MOHIroONbCKHM (HIIH
Vruiinyp-XapXapHHCKHM) NOJHATHEM, BO3HHKIUHM Cllic B NpeAKaJcAOHCKOE BpEMSA.

Me3osoticxuti sman. CTpYKTYpH 3TOTO 3Tana BLIACAAIOTCA MOA Ha3BAHHEM CTPYK-
Typ A3KTHBH3aUMH, OHBa, AefitepooporeHHnix M Op. OHH [JOCTaTOYHO NOAPOGHO
oceuieH B nurepatype [14, 22]. 3pech Mbl TO/ABKO OTMETHM, YTO CO3AAHHBIE 33
3TO BpeMA TEKTOHHYECKHE COOPYXCHHA HA TEPPHTOPHH MOHronHH HOCAT GnoxoBbilt
xapaKTep. ,

[logBoas HTOr HCTOPHH TCKTOHHYCCKOro pa3BHTHA H (OpMHpOBaHMA ckjiajg-
9aTHX CTPYKTYp Ha TEPPHTOPHH MOHrONHH 3a BCC HM3BECTHOC HAM TCOJIOTHYECKOC
speMiA, HayHHas ¢ mo3aHero apxes (7). H KOHYas COBPEMCHHBIM JTamnoM, elie pas
noJYepKHEM, YTO MPOLECC HMX CO3NAHHA OBbUI UIHTENBHBIM, MHOTOITaNHLIM, MNpe-
PHIBHCTRIM, HCOGpaTHMBIM, HAaNpaBficHHHIM B CTOPOHY COKpAIlleHHS H NPOCTpaH-
CTBCHHOTO NEPEMCINCHHA TCOCHHK/IMHAJILHBIX NOAcOB (C CeBepa Ha IOT), YBE/IHYCHHSA
KOHTHHEHTA/NbHON ceAMMEHTanun M ofliero HapamHBaHHA TpPaHHTHO-MeTaMopdu-
4eCKOro cos.

OpHakO KOHCTPYKTHBHH mnpouecc cO3HOAHHA KOHTHHEHTajlbHO# Xophl, B mep-
BHYHOM BHJC BO3HHKIIel eme B mopudeiinrkoe BpeMd, B nocienyiomeM — HavuHaA
c pudes M Ha BceM MNPOTAXKCHHH (aHepo30d — HCONHOKPATHO HAapywiaJica ABJiC-
HHAMH ACCTPYKLHH, CIPEAHHIra, CXaTHd H OoOOyKLUHMH, YTO MPHBEJIO B IeOJIOTHYECKOM
NpOIJIOM B OT/ACJbHHX PErHOHaAX K BO3HHKHOBCHHMIO NMOPOA H CTPYKTYP OKCaHH-
9eCKOro, OCTPOBOAYXHOrO H SMHKOHTHHCHTAJIBHOTO THMNOB.

MoxHo cornacHThea ¢ npegnonoxenHem @.I1. Murpodanosa, U.K. Kosaxosa,
H.II. Manes, 4TO HAECTPYKTHBHHE MPOLECCH B 3TO BpPeMA NPOABAAINCh ciabo MM
OTCYTCTBOBAaJIH Boo6lle B CHJIY TOro, 4T0 "HEMOCPeACTBCHHMH# o6mmpHbt H no-
CToAHHLI# o6MeH BemleCTBOM MEXAY 3eMHON kopolf H MaHTHe# B paHHeM AokeM6-
pHH Gbln, BAAMMO, 3aTPYAHCH H3-3a NMOBBIUWICHHON NMNIACTHYHOCTH cHANHYecKOM nHTO-
cheprt” [24, c. 144).
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yaK 552.2:551.24(517.3)
B.H. Kosanenxo, B.B. sipmoaiox

3BOJIOIIUA MAI'MATH3MA B CTPYKTYPAX MOHI'OJIMH

HccneSOBaHHA FeOJIOTHYCCKHX CTPYXTYp MOHrosbckoro cerMeHTa xpynHeffmero
onroxusyiero LIeHTpPanbHO-A3HATCKOro CKJIAAYATOrO NOACA, PACTIONIOKECHHOTO MEXK-~
ay Cubupcxoft mnatrpopmolt Ha cesepe n Cepepo-Kuraiickolt u Tapumcko#t Ha tore,
[[0Ka3aJIH, YTO HauGosiee BaXHLIM MPOLECCOM 3BOJIIOLHH €€ TCOJNOTHYECKHX CTPYKTYp
¢ apxed A0 kafiHO304 ABjACTCA GOPMHPOBAHHE H IBOJIOUHA KOHTHHCHTAJILHOH KOpHI,
yro NPHBEJO K TOCACAOBATCABHOMY NpHWICHEHHI0 k CHOGHpcKOMy KpaTOHY Bce
Gonec MOJOALIX CcKmMag4aThix obnactefi BIIOTH RO €ro KXOHCONHOALUMH C KpaTo-
pami JOuHOH# A3un. MarmaTHYeCKHE MOPOALI — COCTaBHAaA 4acCThb 3THX CTPYKTYD,
g nx GOPMHPOBAHHE OTpaxacT MpouecChi 06pa3loBaHHA KOHTHHCHTAJLHOM KOpH H
e¢ TeKTOHHYCCKO’ nepepaboTkH.

PaccMOTPHM MarMaTHYECKHC acnekThi GOpMHPOBAHHA KOPHl Ha TEPpPHTOPHH MOH-
ronmud. PaxTHucckofft ocHOBHON HacTosAllel CTaThH ABJIACTCA KapTa TEOJIOTHYECKHX
dopmauuit MHP Macwutaba 1:1500000, coctaBinenHas 6onbmum xonnextusom CMI'3,
a TaKXke¢ MHOTOYHC/ICHHbI¢ HOBbi¢ NaHHLC, Panee HamMH nposoawnca obuii reogm-
HamMHyeckHit aHaNH3 3BOJIIOLHH MarMaTH3Ma TeppHTOpHH MoHronmM u cea3aHHOM
¢ HAM MetayuiorcHHd {7]. 3mecp MHI OYCHb KpaTKO OXapakTepH3yeM cCheuupHKy
MarMaTH3Ma KaxIOro reOoJIOrHYECKOro 3TaH2 H COCPEAOTOYHM YCHIHA Ha aHaH3e
csocobpa3us GOpMHPOBAHHA KOHTHHCHTaJbHOM KOpH, BHOCALIEM, KaK HaM Mpemd-
CTaBJIAETCA, OmpeAcNcHHH Bxsag B o6myi0o TeopHIO 06pa3oBaHHA H 3BOJIOLHH
KOHTHHeHTaJNbHO# Koph cknaguaThix obnacrelt. HoBbiM Takike sBiIseTCA BHEpBbIC
npeaAnNpHHHMAacMas NONbITKa KOPPEIAUHH BaxHEeHAIINX 9Tanos ¢GopMHpOBaHHA KOH-
THHCHTaNIbHO# KOph MOHroNMH ¢ COGHLITHAMH B T€OXPOHOJMIOTHYECKOH H TEOXHMH-
yeckoft spomounu noactunamoulefi ee MaHTHH [22], xOHeyHO, nMpH AOMYINCHMH, 4YTO
KOHTHHeHTanbHAA kopa MHP sasnserca pesynabtatoM AnddepeHUHALHH BeIECCTBA
MaHTHH.

Inapumit Te3uc, xoTophi#f pa3BHBacTCA B CTaTbe, CBORHTCA HE TOJNLKO K MHOTO-
3JTaMHOCTH (GOPMHPOBAHHA KOHTHHCHTAJIbHO# XOpbl Ha HaHHO# TeppHTOpHH, HO H
pasHooGpa3uio nyte#f ec GpopMHpOBaHHA HJH NHPOIECCOB NpeBpallieHHA 6a3HTOBOro
MAHTHHHOrO BCLIECTBA B CHAJIHYECKYIO KOHTHHCHTAJIbHYIO KOPY; YYacTHIO B ¢dop-
MHPOBAHHH KOHTHHCHTAJIbHO# KOPbl CHHXPOHHHIX TEKTOHHYECKHX NMPOUECCOB CKATHA
H PaCTAXCHHMA, B3aHMOCBA3H NPOLECCOB HOBOOGPa3OBaHHA KOHTHHEHTAJILHO# Koph
H TekToHHuYeckolf nepepaboTkn yxe umcsmefica xopw. Ha npuMepe TeppHTOpHH
MHP paspabatbiBaeTca creuudpHYeckas MOHTOJI0-OXOTCKafA KOJUIM3HOHHAas Mojelb
¢opMHpOBaHHA M nepepaboOTKH KOHTHHeHTajibHO# Xope, GMH3IKas K COBpeMeHHOHR
xanudopHuiickolt reonuHamuveckoli o6cTaHoBKe.

OCHOBHBIE TEOAHHAMHYECKHE 3TANB ®@OPMHPOBAHHSA
MATrMATHYECKHX NOPOA MHP

Ha ynomunapuefica xapre reonorndeckux ¢popmaunuli MHP BrigeneHu caenyromue
BaxHeHIne reoJsioro-TeKTOHHYeCKHe 3noxu [7]: mopudeiickas, pudelickas, mo3gHepn-
belicko-xemGpuitckas, paHHenaneosolickas, paHHeMe3o3oiickas, mnolgHemesosofickan
1 xaltnosofickas. KpaTko paccMOTPHM BCIICCTBCHHYIO H TCOOHHAMHYCCKYIO CHEIH-
bHxy MarMaTH3Ma [1a KaXkAO# H3 NCPCHHCACHHRIX 3MOX.

HoxemOpniickas 3noxs. Cneuuduke TreoJorHYeCKHX, B TOM YHCJIC MAarMaTH-
YeCKHX, NpoueccoB B AOKkeMOpAH mnocBalieHa B AaHHo#t kHure cratha H.C. 3ait-
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uesa ¢ coasTopamMu. [opudelickas reosoruucckas HCTOPHS CKIRA4MATHIX obnacreft
Monronnn Gnu3ka X TaxkoBo#f CTPYKTYpH WIHTOB, B 9AaCTHOCTH AJgaHckoro [8,
11). Ana MHP panHegoxemGpaiickoe OCHOBAHHC TAKHX CTPYKTYpP BK/IIOYaeT pan-
He- H no3gHeapxelicknft, a Taxxe panHenpoTtepo3ofickufi xomMmiexcH. PanHe-cpenHe-
pudeticknit KOMIIEXC OTHOCHTCA K PHPTOrCHHO-ACCTPYKTHBHBIM (NPEATCOCHH KJIMHAb-
HbIM) CTPYKTypaM, nocie GopMHpPOBAHHS KOTOPHIX BO3HHKJIH BeHA-paHHexeMOpuifickue
THNHYHBIC OPHONATH PAHHHX KaJICHOHHI.

Inaeueitet npo6nemoit aponounn AokeMGpuiicknx cTpyxTyp MoHronuu ocraercs
HafieXHOCTh TCOXPOHOJIOTHYCCKHX JOATHPOBOK, XOTH B NOC/HCAHHE TOABl H 3MEChH
HaMeTHnca 3aMeTHHH# nporpecc [8, 12). Mo kpafiHeft Mepe H3OXpOHHBHIM ypan-
CBHHLIOBLIM MCTOIOM MO aKICCCOPHHIM LHPKOHAM Pa3jHbIX reHepaunifi TOHAJHTOBRIX
rHeficoB GalinaparHHCKoro KoMriexca 3apUKCHpOBaHBI JATHPOBKH 2650130 u 5651+70 man
net. IlepBas maTHpoBKa, HaHGOJce HHTEPCCHAaA IUIA 3TOrO pasfena CTaTbH, OTBEYaer
MHHHMAaJIbHOMY BO3pacTy o06pa3’opaHHd IIHPKOHOB YNMOMAHYTHIX THeHcOB H NpaKkTH-
"yeckH oTHenseT apxefickue obpazosaHus oT Gosee moioawix moxemGpmiickux. Tep-
MOH3OXPOHHKIC CBHHCI-CBHHLOBHIC NATHPOBKH 3THX X¢ LUHPKOHOB NOATBCPXIAIOT
a1oT py6Gex: UHPKORb TOHaJHTOBOro rHeifca Gafinaparmackoro kxomniekca o6pa3o-
BaJACh B HHTepBane 2650—2400 mau ner. Taxum obpa3lom, Galimaparnuckuli xomn-
Jiexc, BHAAMO, HMeeT no3aHecapxclickuit BO3pacT, a pENHKTH IPaHY/IHTOB B HEM —
paHHeapxeficknit. ITHM Xe TCPMOH3IOXPOHHLIM CBHHCI-CBHHIIOBHIM METOHNOM NO IHp-
xoHaM OafinaparuHckoro H 6ymMGyrepckoro KOMIUIEKCOB (HKCHPYIOTCA HapyLUICHHsA
paBHOBeCHI HIOTONHBIX CHCTEM HauHHas ¢ 2000 MJH JieT, T.c. C KOHIA PaHHEro Npo-
TEepo30s, 3aBEpIIAIOMICTO KapesbCKo-chexodeHCKyl0 OporecHHI0. ITofi JaTHPOBKE,
duxcapyromeft ¢opmupoBanne paHHenpoTepo3sofickoro Gymbyrepckoro kommiaekca,
6u3xu kanuii-aproHosnie Bo3pacta 1900—1700 man ner. M.K. KoszaxoBeiM H fp.
[8] BuiaesneH TEPMOH3OXPOHHHM MeETOIOM Takxe pybex 1500—1400 muH net, oT-
peualomnfi dopmuposanHio pudeficxoro ynapa3urronsckoro kommaexca Basu-Xon-
ropckoft 30HHW. OnHako Ha TEPMOM3OXPOHHON AHArpaMMe 3TH JATHPOBKH HC BhI-
97ICHAIOTCA H3 MPAKTHYECKH HEMPEPHBHOro otpeixa BpeMmeHH 2000—1400 mnH JeT,
®axTHYCCKH MO H3OTONHBIM AATHPOBKAM (HKCHPYIOTCA Mia BOoKeMOpHSA KaJleAOHHA
MHP cnenyromue uuxae: apxefickuit ¢ o6paszopanneM GalimapruHckoro kommiekca
(mpesHee 2650—2400 M neT), nepepbiB B aKTHBHOCTH OT 2650—2400 no 2000 MnH ner,
HeNpephiBHAA AKTHBHOCTH OT paHHenpoTepo3ofickoro nukiaa ¢ obpaszosanHeM 6ym-
6yrepckoro xommnnexca (2000—1700 man net) mo pudeitckoro uuxaa ¢ o6paosannemM
YAbO3HTTONbLCKOTO KoMmiulexca (1500—1400 man ner). MarmartH3M nukiI0B HanGoee
monHo pa3’BHT B OoxkeMGpmfickux crpyxrypax CepepHott m IenTpansHolt Mon-
TOJIAH, B TO BPCMA Kak B 30HC IOXKHO-MOHTOJIbLCKHX repuuHHa oGpasopanmsa Gosee
P2HHHX HHK/JIOB HHTCHCHBHO nepepaloTaHbl NMO3OHENPOTEPO3OACKHM MArMaTH3IMOM
B MetaMopduiMoM. Cpeon NOCACAHHX HHTCPCCHH, HamphMep, 6a3sHTH ramyH-
HYPCKOTO KOMIUIEKCA, COCTaB KOTOPBIX COOTBETCTBYCT TOJICHTOBHIM Ga3zanbram,
pexe GaljaHHTaM H B 1LenoM 6G/H30K cocTaBy KOHTHHCHTaNbHRIX 6a3uToB. Ycnomna
¢dopmMHpoBaHHa AalixoBOro KOMIUIEKCA ONPEOCNAIOTCA KaK HavaJlbHAafA CTAOUA OCCTPYK-
nuH (pudrorenesa) paHHenoxembpuiickoro ocnosaHus Ha pybGexe paHHEro W mosa-
Hero npoTtepo3on [8].

Kaxani#f u3 nepeuncneHHhX noxeMOpufickux LHKNOB XapaxTepH3yeTc NpHH-
UHNHAJIBHO e¢AHHOH NOCNAeAOBATENLHOCTHIO MPOUECCOB MATMATH3IMA M YIbTpaMeTa-
moppuima., B npémenax xaxgoro LUHKIA PerHOHAJIBHOMY MeTaMopdH3IMy mnpen-
IIECTBYET BHCAPCHHC MOPOJ OCHOBHOTO COCTaBa, KOTOpPHE MO3BOJAIOT Pa3ACiIHTh
TekTOHO-MeTaMOpdHueckne uuknbl. CpefiH HHTPY3MBHLIX TPAHATOHAOB BRIACAAIOTCH
paHHe-, Mo3aHe- H NMOCTCKJaAvYaThie. PaHHECKNMaAYaThie NPEACTABICHH OTHOCHTENIBHO
KPYNHHMH MACCHBAMH IIArHOTPAHATOHIOB, ACCOUHHPYIOIMIHX B OJHHX CHydYasdXx C
OHOPHTAME H ra66pongaMu, B APYrHX — ¢ HOPMaJIbHRIMH TPAHMTAMH H IpaHO-
auopuraMH. Hx BHenpeHHe OTHOCHTCR K KYJIbMHHALHOHHON CTA/{HM DPErHOHAJILHOTO
MetaMopduima. Ilo3He- H MOCTCKNANYATHIE HHTPY3HBHBIE TMOPOZLI C/IAralOT Cpas-
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RETENBHO HeGONBINHC TENa H MNPCACTaBJCHHM AaNJIHTAMH, TPaHHTAMH, TPAaHOCHC-
quTaMH M MCCMATHTAMH, BHCADCHHLIMH HA perpeccuBHofi cragmu MetamMopduima.
o6melt TeHOcHumell H3IMCHCHHf XHMH3IMA HHTPYIHBHHIX TDaHHTOHLOB B TEKTOHO-
McTAMODOHIECKOM IHKJIC ABIACTCA YBCNHYCHHE CONACPXAHHA Kaaud M obwelt me-
JIOYHOCTH OT paHHe- K MO3/IHe- H MOCTCKA3M4aTHIM PAHHTOHAAM.

[poneccs yabTpamMeramMopdusma (MO HalleMy MHEHHIO — TIPAaHHTH3aumn) ¢ o6-

230BAHHCM MHIMATHT-TPAHHTOB XapakTeépHH A paHHcROKeMGpHHCKHX TekTOHO-

MarM@THUCCKHX [MKJIOB H CBA3aHB C KyJIbMHHalHeHR pPErHoHaALHOrO MeTaMop-
$u3ma. IIpn 3TOM OCHOBHas Macca yJIbTPaMCTAMOPOHYCCKHX TPaHHTOB oGpa3zoBaHa
10 MOPOJAM TPaHYJAHTOBO# (alMH apXxed NPH HAJIOKCHHH Mo3aHeapxefickoro H paH-
penpoTepo3ofickoro MeTamopdusma. B no3greM nporteposoe  yabTpaMeTaMOpdHIM
nposB/ieH OTPAHHYCHHO B CTPYKTYpPax THMA TEPMaJbHBIX Kynonos. B uenom amns
noxeMOpHA PETHOHa OTMeYaeTCd MOCNCAOBATEAbHOC YMEHBLICHHE ABTOXTOHHOTO
rpaHHTOOGPA30BAHHA OT PaHHMX UHK/IOB K MO3HHM.

B coctaBe ROKeMOpHACKHX KOMIUICKCOB H3BECTHBl TAKXKC QHOPTO3MTH, YCTAHOB-
nenHsle B loxHo#t wactu TapGarataiickoro Bmictyna Xanras (MyctynuHcka#i Mac-
caB) B B Ipyrux paitonax Cepepo-3anagnolt Monronun [14). Ha6momaemuie reo-
JIOTHYCCKHE COOTHOLICHHA H [OAHHBIC H30TOMHLIX ONpelesicHHt Bo3pacTa MO3BOMAIOT
oTHECTH HX GOPMHpPOBAaHHE K apXclo HIH K py6Gexy apxes H NpOTEpo304.

B uenoM dopmMaunoHnsft coctaB JopHpCHACKHX KOMIUIEKCOB MO3BOJIHI OTHECTH
accoIHaLHIO NopoAa apxefickoro ypoBHs K 3HCHaJHYeckoMy THny [8), mpmdem Byn-
xaHUTH GalimapruHckoro KoMmekca XapakTepH3IYIOT pexum MoOmibHO# 30HH, pas3-
genssmeft 610kH ¢ cy6nnaTdOpMEHHHIM CHAIHYECKHM THIOM CEOHMCHTALMH H ByJ-
KaHH3Ma. ACCOLHALHH MOopoA paHHenpoTepololickoro MopeHcko-6ymM6yrepckoro ypos-
HA YKa3bIBAaIOT Ha MEpeXol K KBa3HCHMATHYECKOMY THMY Pa3BHTHA M 3aTeM K padefl-
CKOMY JCCTPYKTHBHO-PHPTOrcHHoMy THHY (ramyHHypckuit u ynpasuficku#t xomn-
JICKCHE).

TaxuM o6pa3oMm, kak H ;s AnmaHckoro mmura [18] m Bcelt Epasum [17]), ana
noxeMOpufickoft wactn Tepputoppn MHP k koHny pasHero mnpotepo3os (pyGex
2 mapa ner) chopMHpOBaOCh KPHCTaJUIHYECKOC OCHOBaHHC noxeMbGpuifickofft xon-
THHCHTAJIbHO#t KOpBI, [AOCTATOYHO MOMUIHON 'H XecTkoff Ans mnocnemylomero ee
pacxona B pudee. CnaGoe npospicHHe NECTPYKTHBHBIX mpoliecccoB B Goyiee paHHHE
ouxan gokemGpuificxot ucropun MHP cBa3nIBaeTCA ¢ HHTCHCHBHHIM NPOTPEBAHHEM,
IUIACTHYROCTBIO H HEMPOHHLAeMOCThIo 3Tol Gonee npesuelt xopui [11).

Onoxa no3auero pades —pannero xemOpus (puc. 1). OHa xapakTepH3oBanach popmu-
POBAHHCM MHOTOYHCJICHHBIX PAaHHCKAJICAOHCKHX OGHOJHTOBRIX MNOACOB, B MpecAciax
KOTOPHX HHTCHCHBHO H3BCprajiuch 6a3anbThl, accOLHApyloHmIHe ¢ runepba3HTaMH,
ra66ponnaMH B KpeMHHCTHIMH ciaHiaMH (Basn-Xonropckas 3oHa, xpebtm Xan-
Tafimup, Xan-Xyxsfi, BocrounHoe IIpuxy6cyrynne M gp.). 3mech WIMPOKO Pa3BHThI
NOJIOCUATHI KOMIUIEKC MEPEXOOHBIX 30H OGDHONATOB, KOMIUICKCH NapasulcabHBIX
JacX H MIAPOBHIX JIaB C y4YacTHEM CHHJIMTOB H kepaTodHpoB. B mocaeanme roam
B.B. KenexHHCKAc BHABJICHH CPEAH NOPOA KOMILIEKCOB MAapajUIC/IbHRIX JacK H Iapo-
BHX JIaB MOPOAB HE TOJIbKO TOJICHTOBOH CEpHHM, HO H H3BCCTKOBO-IIcnOuHOM, cy6-
menouHo#, a Taxke GOHHHHTH. Kak H3IBECTHO, 3TH MOPOALI ABIAIOTCS HHOHKATOpa-
MH 06cTaHOBOK okpaMHHH# Gaccefin—loHas ocTpoBHas Agyra, B KOTOpHIX ¢opmu-
pyloTc yxe He TOJBKO OKCaHHYCCKas, HO H NepBas KOHTHHCHTaJbHad kKopa. Takum
obpazoM, oxoso 600 MNH ner Ha3zaa Ha TeppHTOopuH CeBepHolfi MoHroaun cyme-
CTBOBAJIH OKPaMHHBE MOPA H OCTPOBHEIC AyrH, o6pa3oBaBlINECS, BO3MOXHO,
B pesynsTaTe AMTeNbHOro pudelickoro 3tana aecTpykuuH. B npemenax ocTpOBHRIX
ayr ¢opmmposanacs HOBOOGpa3’oBaHHAA H NPHMHTHBHAsA KajIcIOHCKAS KOHTHHCH-
TajlbHasA Kopa, NOMOJIHAOMAA kopy Aopudelickoro ocHoBaHHuA.

Pannnil naneozof (puc. 2). K xonuy panHero naneoson (€:—O) B CepepHoit
MoHronEn npom’3omiao 3aMbIXKAHHE PAHHCKAJCAOHCKHX OQHOMHTOBHIX Nporubos c
bopMupoBanHeM Ha HX MecTe MarMaTHdeckux ¢opmaumit nepexoaHo#t craamm pas-
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pHTHA 3¢MHOM KODBI: TOHAJIHT-NJIATHOTPAHHTOBON, rPaHONHOPHTOBOR H rPAHOAHOPHT-
rp,nu-ronoﬁ. MaccuBn 3THX ¢opMandit 4acTo pa3MelUEeHb B BHAC NMOACOB B 30HaX
nonli"“ﬁ no ofpamicHnio 3jaxpHBUIAXCA mporubos. Mmeerca onpenenennas aHa-
jornd TAKHX MOACOB C MArMATHYCCKHMH MOACAMH COBPCMCHHbIX aKTHBHHIX KOH-
THHCHTANIbHLIX OKPAHH HAX 30HAMH 3asapunxoro—bensoda. He mcxmoueno, 4ro
npe 38MBIKAHHH BeHA-HUxHCKeMOpHAickHx GaccefiHoB B paHHEM mnaneo3oe 30HM
cy6AyXUHH CYHICCTBOBAJIH HE TO/MLKO MOA OCTPOBHBIMH AYTaMH, HO H NOJ KOHTHHCH-
ranpHeiMH oxpanHaMB. B IOxno#t MoHronun B opnosmxe HananH $OpMHpOBATHCA
GaccefiHbl ¢ oxeaHHYecxo#t xopoli M OQHONHTOBHM MarMaTH3MOM (O30JCHCKHI,
gasmnarcxnlt, GasHroGuiicknlf xoMmnexcel), reoxummdeckas crnenupuxa KOTOPOTO
geROCTaTOYHO H3ydeHa. Taxnum o6pa3oM, B paHHEM Najieo3oc MarMaTHIM GHKCHPYET
possiicHHEe Gonee 3pestoft MO CPaBHEHHIO C IOHBIMH OCTPOBHMIMH IYraMH CHAaJH-
yeckofl XOpPH Ha MecTe H ocobGeHHO Mo oGpaMiICHHIO NPCBHHX OGHONMHTOBLIX TPOTOB.

Cpenunit naneosolt (S—Ci, puc. 3). B sTo BpeMa nmpofonxacrcs deTkoe o6ocob-
neune B MHP Ceneproro merabnoxa ¢ xajeoOHCKMMH H Gosicc DaHHHMHM CTpYyk-
typamM B FOXHOro, ClOXCHHOTO CTPYXTYPHO-HOPMAUHOHHHIMA KOMILUICKCAMH Tep-
puapa. B CesepHom meraGrnoke dopmupoBannch MarmMaTHicckHe o6pa3loBaHHAs HOp-
MaJIbHOTO CyOllIe/I04HOTrO H LIEIOMHOTO PAAOB KOHTHHeHTabHON cTagnu. B FOxHoM Me-
ra6noke B CWIype H, BO3MOXHO, B Hayajic A€BOHA BO3HHKJIH GopMaLMH okeaHHYeckoll cTa-
IHH C 3NEMEHTaMH nepexonHof k odpuonutoBoif acconmaunu (6a3anbThl TONEHTOBON M
u3secTXOBO-menovyHoft cepult B accounannn ¢ runep6azuramu, raG6ponnamMu n Kpem-
HHCTHIMH CJIAHLIAMH), a B J¢BOHc—Hauane xap6oHa mpeobnajanH accolMAanMH Me-
pexonnoft craauu (6asanbToBas, aHAc3ub6a3anbTOBad, AHAC3HTOBAA H TPAHOAHODH-
‘ropas Qopmaunn). leognHamuuecxas oGcranopxa 3anagHolt vactTu MHP noxoxa
Ha AKTHBHYIO KOHTHHCHTaJIbHYIO OKpaHHY aHAmlickoro THNa C apeajioM Marma-
TH3IM8, LIEJIOYHOCTh KOTOPOro pacTeT B CEBEPO-BOCTOYHOM OT Mouronsckoro Anras
panpasiacHud. Ha octanbholt uwactH teppuropun MHP xpaeBo#t marmaTHueckuit
nosic He PHKCHpyeTCA, BOIMOXHO, B CBA3H C PACKPHITHEM B ACBOHE 3aAyroporo XaH-
rafi-Xautafickoro Mopcxoro nporafa, CHHXPOHHOrO C 3aJIOKCHHEM pAla OCTPOB-
Hux ayr B FOxuHo-Monronscxom Gacceltne. B nocnenune rogm B palioHe MoOHrosn-
cxoro Asnrtas, XaH-XyX98 BbLIABIICHbI HOBBIC NPOABACHHA [OCBOHCKHX IICJIOYHBIX
MarMaTHY¢CKHX MnopoAa (LICJIOYHBIX FPAHHTOB, B TOM WYHCJC PEAKOMETAJIBHBIX,
HeGeNHHOBLIX CHCHHTOB, NefluuroBhix 6a3’anbTOHNOB, HOHONHTOB, TPAXHTOB), TATO-
TEIOMHUX K 30HBM TJyGHHHHX pa3noMoB. BepoaTHO, yxe c OeBOHa B 3THX CTPYK-
Typax Ha ¢one obmiero cxaTHf NPOABIAUIHCL YCJHOBHA pacTaxecHHsa (dafixoBbie
noaca) ¢ ¢GopMHpOBaHHEM KOHTHHCHTANbHO-pHQTOreHHnX accouuauuit. B uenom
B CpedHCM Majieo3o¢ KOHTHHCHTAJbHas xopa B GonbiuHHCTBE uvacTell 10XKHO-MOH-

«———
Puc. 1. CxemMa pa3MelieHHR CTPYKTYPHO-POPMALHOHHBIX KOMIUIckcoB MoBronuu nojasero pubpes—
paHHero xemMGpus

1 — dpopmauny goxanecAOHCKOro ocHOBaHHA; 2, 3 — dopmaunn oxcaHmwecxoft cranuu: 2 — opuonutosofl,
3 — xpemuncro-cnaruesofl; 4—9 — dopmauun nepexonHoft cranun: 4 — NPEHMYIICCTBEHHO BYJIKAHHYC-
CKHX MOPOA, 5 — TOHAIHT-NNArHOrpaHuTOBOM, 6 — rpaHoAROpHTOBOM, 7 — rPaHOAHOPHT-rPaHNTOBOf M rpa-
HATOBOR, 8 — NPEHMYIICCTBCHHO TCPPHICHHHMX NOPOA, 9 — NPEHMYINCCTBCHHO KapGOHATHHIX MOPOL;
10—21 — popmaunn xoHTHHeHTaNbHOR cTaguu: 10 — BYNKAHHTOB HIBECTKOBO-IICIOTHON CCPHH HOPMANb-
Hofl menounocTn, 11 — rpaHHTOMIOB HIBECCTKOBO-IICIOYHON CEpHU HOPMANBHOMN IIEIOYHOCTH, HEPACWICHEH-
HuIX, ]2 — rpaHOAHOPHT-rPpaHuTOBON H rpanHTOBOf, /3 — nefixorpannToboft, /4 — ByNKSHHTOB H3BECTKOBO-
uienovHoft cepur MOBMUICHHOMN: MICNOYHOCTH, HEPACINICHEHHEX, /5 — TO Xe, NPCHMYIICCTBEHHO OCHOBHOTO
coctaa, /6 — TO Xe, MPEHMYINCCTBCHHO KHCOTO cocTapa, /7 — rpaHHTOHAOB H3BECTKOBO-mIe/IOuHOR ce-
PHH NoBWmCHHOMN MIEOTHOCTH, /8 — KANHCBHIX HMICOTHBLIX JIaB ¢ Xxap6oHATHTaMH, 19 — mienoYHNX 6asanbToH-
Ros, 20 — uuTpy3Rft WenouHNX nopoa, 2/ — NPEHMYILIECTBCHHO TCPPHICHHWX Mopoa; 22 — rpaHHIb pac-
NPOCTPaHEHHR OPHONHTOBOTO KOMILICKCE NO3HEro pHdes—paHHero xeMGpHA B CTPYKTYPax paHHenaseosoft-
CKHX obpa3zosanuil; 23 — KOHTHHCHTAa/NbHLIC PHPTOBRC 30HM; 24 — O6NACTH PACHIPOCTPaHEHHA NMOpOA H3-
BeCTROBO-mIcI09HOf cepHH HOpManbHORA WENOYHOCTH; 25 — O6NACTH  PacIpOCTPAHEHHA MOPOR H3BECTKOBO-
HIeI0MHOro pana NOBLIICHHOR MENOYHOCTH; 26 — 06NACTD JOXHRO-MOHTOMLCKHX TepunHHA; 27 — obnacTh,
Pa3BHBaBIIHECS B KOHTHHCHTAJIBHOM PCXHME; 28 -—— pa3snomul
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Prc. 2. CxeMa paIMelIcHHA CTPYKTYPHO-GOPMALMOHHBIX KOMILIEKCOB, MECTOPOKACHHH H PYAONPOABICHHI MONE3HbIX HCKOMAEMBIX PAHHETO MAasc0301.

VYcnosunie 06o3nauenks Te ke, 4To Ha puc. 1; cTpykTypHO-popMaimoHHbIe 30HK (UHGPH Ha cxeMe): | — KOxHO-MOHro/bCKas OKcaHHuCCKas (IBTEOCHHKIHHATIbHA),
2 — Mourono-Anraficko-CyxaGatopckas nepexonnas; 3 — Cepepo-MOHTONMbCKaA KOHTHHEHTANILHAs ¢ BHyTpeHHetl XauTafickolt (3-A) okeannueckolt o6nacTsio



Prc. 3. Cxema pasMmellicHns CTPYKTYPHO-(OPMALHOHHKIX KOMIUIEKCOB, MECTOPOXCHH H PyJONPOABICHHUH NONEIHAIX HCKOMACMEIX CpeqHero nanco’os

YcnosHble 06o3HaueHna Te Kke, 4TO Ha PHC. 1; CTPYKTYPHO-GOPMAITHOHHSIC 30HBI H IOACA (undpui Ha cxeme): I — KOxmHo-MoHronbekas ¢ okeanuyeckott xopoit (1 —
T'o6u-Taubmanscxuit nosic ¢ xopolf nepexonHoOro THNA, 2 — GIOKH ¢ KOpOH KOHTHHeHTaNbHOTO THNA, 3 — I'06H-AnTalicko-Cyxa6aTopcknit nosc ¢ kopo#t nepexoaHoro
THna); 1] — Cepepo-MoHronLckas 30Ha ¢ kopoi KOHTHHEHTANBHOTO THNA (4 — Ipuxy6eyrymncxas 06aacTh wWwenoyHoro MarmaThsma, 5 — Haspo-Cenenruuckuit nosc
CyOLUEIOUHBIX H HOPMaIbHBIX W3BECTKOBO-ILCOYHbIX MArMATHYECKHX nopoa, 6 — Monrono-AnTalickuil nosc aHasoruuHux nopon, 7 — Xaura#-Xautafickuit mano-
XCHHbIH mporu6 ¢ popMaunaMH okeaHmdeckoft U mepexonHolt cramuti)



roNbCKHX TCPUHHHI TOJbKO HavyHMHacT ¢GopmupoBaThcA, Torga Kax B CeBepHoy
Mcrabnioxe oHa B 3TO BpeMms NepepabaTniBacTcA: PaaNHYHLIMH MPOLICCCAMH BIUIOT,
o co3faHHA HoBolt oxeanndeckol kopel B XaHrafi-Xsurafickom nporube. O6mag
reoAHHaMH9eckasd o6CTaHOBKA cxoAHa ¢ COBpeMeHHo#t kanndopHuiickoit.

Mo3nunii naneosoft (C:—P, puc. 4). K koHIly cpeaHero nanco3os KOHTHHCHTabHag
xopa chopmupoBanace moutrn Ha Bceit Tepputopur MHP 3a uckmiouenuem Conop.
xepckofi 30Hm. I[lostomMy no3gumit manecosoff — 3nmoxa HauGosiee MOINHOTO paj.
BHTHA KOHTHHEHTAJIbHOTO MAarMaTH3Ma XakK Mo IVIOAAH, TaK H No 06beMy H3Bep.
WeHHHX nopod. TexToHo-marmaTHYeckuii apean HMeeT CIOXKHYIO CTPYKTYPY H OHHa.
MHKY (OpPMHpPOBaHHA, B 1CJOM CXOAHbIe ¢ coBpeMcHHO# kxamupopHulicxolt oGcra.
HOBKOf#f. DTa CTpPyKTypa OMmpenAejiieTCA HAJHYHEM KPaeBhIX MOACOB C H3BECTKOBo.
[ICJIOYHBIMH BYJIKAHHTAMH HOpManbHO# M NoBbIMICHHON 1EIOYHOCTH, CMCHAIOIHMACy
BO BPpeMCHH pHPTOreHHBIMH GHMOZANbHLIMH $a3afbT-KOMEHOHT-NAHTE/VIEPHTOBRMY
accouHaUHAMH ¢ JafikoBBIMH MOSKCAMH H MACCHBAMH LICJOYHHIX TPaHHTOB, paj.
BHTBIX BJOJbL AKTHBHON KOHTHHeHTanbHoO# okpaHH ConoHkepckoro Gaccefina,
Taxoft xpaemoit moac B nosgHem kap6oHe jaHMMan caMoe 10kHoe nonoxeHHe (FoGa.
Tauplwanbckulf mosc),”a 3aTeM BIUIOTH OO KOHL@ MEPMH OH CMELIAJCA TOCJICHOBa.
TenbHO K ceBepy N0 CenenrmHckoll 30HB. B paHHeit nepmu, xpoMe Toro, Ha 3anagHOM
NPOJONXCHHH BBIKJIHHHBAIOLICTOCA MOPCKOro nporu6a cHopMHpPOBAaNKCh H3BECTKo-
BO-LICNIOYHbIe TpaHATOHAN XaHrafickoro 6aronuTta. B mpeaenax ByJIKaHHYECKHX NOs-
COB H3BECTKOBO-INCNOYHBIC BYJK3aHHTEI OKPaHHHO-KOHTHHEHTAJIbHOTO THNA CMEHs-
10Tca 6uMopanbHbLIME pHGTOreHHBIMH. [lo HameMy MHEHHIO, 3TO OGBACHACTCA mepe-
KpHITHEM cnipeaHHroso# 30HN no3auenancolofickoro Maneoreruca Cesepo-A3naTckoit
nurocheprofi mnutoft. Co BpeMeHEM NpPOEKUHUA HA NMOBEPXHOCTh TAKOTO NEPEKPHITHR
CMCILAETCA K CEBEpPY C PCaIbHLIMH IJIi COBPEMECHHOCTH CKOPOCTAMH, C YeM H CBA3N-
BaeTCA YMOMAHYTaA Bhillle MUTPAalHA K CEBepy CYGIIHPOTHBIX BYJIKAHMYECKHX TIOACOB,
B npeaenax HOxHO-MOHroJIbCKOro BYJIKAaHHYECKOTO IOAicA 3aKOHOMEDHOC YBENH-
YeHHE COACPKAHHA KAJIHA B H3BECTKOBO-LIC/IOYHBIX BYJIKAHHTAX K CEBEPY NO3BOJIHIO0
PEKOHCTPYHPOBaTh Najieo3oHy 3aBapHukoro—Benboda, mpoexuna koTopoit Ha mosepx-
HocTh mnpocnexuBaerca B Cosonkepckofi sone. B nenom nosgHenaneo3ofickuit Tex-
TOHO-MarmMaTHuecKknlt apean, xakx H cpeanenaneco3ofickmit, noxox Ha cOBpeMEHHMH
xanudophuficknfi. OgHako B OTAHYME OT CPeOHCrO NAaJico30A B 3TOM apeaje 3HauH-
TCALHO LIHPE Ppa3BHIHCh SABJCHHA KOHTHHCHTAJIbHO-PHGTOTCHHOro MArMaTH3Ma,
Taxum o6pa3oM, nosanenancolzofickult 3ran xora H npusen x ganbHelimel ax-
KpeUHH KOHTHHCHTa/NbHOM KOpHl 3a cueT moilgHenajneo3ofickoro - IlaneoreTuca, Ho
BEAYIIMM MarMaTHYeCKHM COGBITHEM 3ITana sABJISETCS COBMELIEHHC MarMaTH3Ma cy6-
AYKIHH H LIHPOKO Pa3BHTOro KOHTHHCHTAJLHOTO PHPTOreHesa.

Pannnii meszosolt (T—J,, puc. 5). MarmaTtusm atofi smoxu “"nponnxaer” B Mos-
ronuio co. ctopoHn Tuxoro oxeaHa BOOJNb MOHrono-OXoTCKOro pa3jioMa Ha pac-
crosuHe 2500—3000 xM H KOHLECHTPHpPYETCA HA BOCTOKe CcTpaksl. Bo3nmxmuit Ha
Pa’3HOBO3PACTHOM CKJIAAYATOM OCHOBAHHMH MBrMATHUYCCKHil apean HMEET 30HAaJIbHOC
crpocade. Ero ”aapo” cnoxero XpYNHHIMH MACCHBAMH TPAHOOHOPHT-TPaHHTOBOR
¢opManun H obGpamasercs MIOIIAAAMH MENKHX TeJl TPAHHTOMIOB TpPAHHT-Jefiko-
rparnToBOfi, NUTHHA-PTOPHCTHIX rPAHHTOB, ILIEIOYHOTPAHHTOBON M HEKOTOPHIX OPYTHX
dopmanuit (30Ha “pacnbineHHOro” MmarMatuima). IlnyTOHHYECKHE H BYJNIKaHHYECKHS
nopoAibl NMOBHIIICHHON WICJIOYHOCTH TATOTCIOT K ceBepHOf ‘M 10xHON nepudepuueckuM
30HaM MarMaTHYeckoro apeana. B neHrpansuoft uwactm apeana, B npeaenax He-
ropa-llunxuackoff 3oHw 3abailixanba, B mo3gHeM TpHace—paHHeH lope BO3HHK
y3kait Mopcko#t nporn6 c TosenTOBHIMH 6Ga3anbTaMu, raG6po, OMOPHTAMH M [LIA
rnorpannTami [10]. B MxapranantynHckoM npornbe MHP tako#t mopckoft mpornb
CYLICCTBOBAN HayHHasf ¢ Mo3gHel mepMH H Ha DPOTAKCHHM TpHaca. Kpome 3THX
nporu6os, Ha. octasbHolt TeppuTopum MHP MarmMaTH3M HOCHT KOHTHHCHTaMbHHA
xapakTep, dpaxcHpys nepepaboTky cHanmyeckoff XOPHW B rcOJHHAMMYECKHX YCMOBHSAX
KOHTHHCHTaNbHOH KOJUTH3IHA ¢ PHOTOr¢HHHMH NpornGaMu.
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Puc. 4. Cxema pasMeIlicHHA CTPYKTYPHO-OPMAHOHHKIX KOMIUIEKCOB, MECTOPOXKICHN H PYAONpPOSBICHHI MOJEIHBIX HCKOMAEMBIX TIO3THETO NAE0308

YcnopHute 0603HaueHns Te ke, YTO Ha PHC. 1; cTpyxTYpHO-popManuoHHbe 30HH (UHOpPH Ha cxeme): | — Cesepo-Monronsckas; 2 — Lentpansuo-MoHrombekas;
3 — KOxHO-MoHrombcKan



Puc. 5. CxeMa pa3MellieHHs CTPYKTYPHO-(OPMAIMOHHBIX KOMIUIEKCOB PaHHETO Me30301

Ycnoenue 0603HaueHHA Te ke, YTO Ha puc. I; CTPYKTypHO-pOpMaLHOHHEIe noAca (uudpul Ha cXeme): 1 — Xaursficknii, 2 — Xanraiicko-BocTouHoMoHrombckil,
3 — KOro-Boctounblit




1Ll ‘neg 't

Pac. 6. CxeMa pasMmellieHHs CTPYKTYpHO-$OPMALIHOHHLIX KOMILICKCOB TOIMHET0 Me30308

YcnoBubie 0603nauenns Te xe, uTo Ha pue. 1



Hosaunit mesosoft (J;—Ki, puc. 6). Marmatnveckuit apean 3roro Bo3pacry
HMEET CXOAHOE C paHHeMe3030HiCKHM 30HanbHOe cTpocHue [10]. Ha Tepputopuun MHp
3adHKCHpOBAHA TOJNLKO 3amajHas uYacTh 3TOrO apeaja, NPEACTaBCHHAA 30HOK
”pacnblIeHHOro” MIyTOHHYECKOTO MarMaTH3Ma, TATOTEIOWIEro K FOPCTaM, H BYJ1KaHy.
YeCKOrO0 MarMaTH3Ma, COCPeAOTOYEHHOr0 B KOHTHHEHTaNbHBIX mporubax. 3nec,
pa3sBHTH runabHccasbHbie MacCHBLI rab6OpomnHo#i, rpaHHT-nefixorpaunToBoff ¢ rpa.
HOCHEHHTaMH, lUeJIoYHOorpaHuToBolf dopmauuil, BynkaHuTel 6azanbtoBOfi, aHgely.
To-6a3anbToBofl, MAUHT-pHONHTOBOMN, OHropHonutToBoH u npyrux ¢opmauuli pas.
JHYHBIX  PAROB IUEJIOYHOCTH.  BRLIAB/ICHB BYJIKAHO-NIYTOHHYECKHE KOMIUICKCY
KanueBbiX CyOILUENOYHBIX H MLIEJIOYHBIX BYJIKAHHTOB C PEAKO3eMENbHbIMH KapGona.
THTAMH H aNaTHTOBLIMM NopodaMH, OumMoganbHeie 6a3ajJibT-OHTOPHOJNIMTOBLIE ag.
COUHAaLHH, ABJIAIOLIHECT HHAHKATOPAMH KOHTHHEHTAIbHOro pudToreHesa.

Kaiinoseili. Marmatuam 3toft 3noxu nposeuics B GopMe HIJIHAHHA J1aB H 3KCILo-
3HBHBIX MNpPOAYKTOB 6a3UTOB B OCHOBHOM moBbILeHHON wmienowHoctH [5, 15], xom.
HEHTPHPYOINUXCA B cy6MepuauoHanbHo# Xy6eyryn-Xanra#ticxolf, cy6mnpornot FOxno-
Mosronsckolf 3oHax # Ha nnato lapuranra. [Io o6vemMy 3T0 MOWHKA HMNynLe
6asuToBoro marmatusma. Ilo nmanHmM B.B. Kenexunckac, 6asutm Xy6cyryn-Xau.
ralickolf 30HBI mpeAcTaBNeHH JieANHUTOBRIMH 6a3’aibTOHAAMH, OJIHBHHOBBIMH TPAaXH.
6asanbTamu, cyGuwenoyHLIMH aHAc3nbGa’zanbTamMH, a Ha nuato JlapmraHra — ra.
palfiuTamMu, NHMGYpruTaMH, HePEAHHOBBIMH MYMKHEPUTAMH H OJIHBHHOBEHIMH Ga.
3aJIbTaMH.

Hoasoas HMTOrH, MOXHO CHOENATh CleAylomuil OCHOBHON BBIBOA: XapakTep Mar-
MaTH3Ma HAXOJHTCA B TCCHOM 3aBHCHMOCTH OT mnpoueccoB (GOPMHPOBAHHA KOH-
THHCHTa/NIbHOH KOPH H HrpaeT HHAOHKATOPHYIO PONb [JIA BHOE/NCHHA BaXKHeHmumx
cTtaguli ee o6pa3oBaHHs — okeaHHuYeckolf, nmepexofHo#t M KOHTHHEHTaNbHOH. B kom-
THHEHTAJIbHYIO CTAAHIO THN MArMAaTH3IMa ONpCIENAeTCA B MEPBYIO OvYEpeab TEOAH-
HAMHYCCKHMH o6GCcTaHOBKaMH, Npeo6pa3’yloliMMH KOHTHHCHTAJbHYIO JHTOChEPY, R
B MeHbIlell cTeneHH 3aBHCHT OT 3PEJIOCTH KOPHI.

B CepepHoM Merabnoxe MOHroaMH KOHTHHCHTanbHAsA Kopa cHOpMHPOBasach
K CpeaHeMy: Najic03010, H BIOCJICACTBHH B CPCOHEM H MO3AHEM MAJIC030€ H ME3030¢
B CeBepHofi MOHroiHH HCOOHOKPATHO MPOABILIHCH MarMaTHYeCKHe mpoueccul. He-
CMOTPA Ha TO YTO XAPAKTEp KOHTHHEHTANbHON KOpPH pPETrHOHAa OOCTATOYHO OJHO-
o6pa3eH, nposBuBIHiics MarMaTH3M CYILICCTBEHHO pa3/IHYacTCA B Pa3jIHYHBIX €ro
ydacTkax. OTH pa3nuyHs obyc/loBNeHH B NCPBYK ouYepeNb TAKHM TFeOAHHAMHYE-
ckuM dakTopoMm, kaxk ray6GuHa 3aneraHHs ceficMmodoxanbHolt 30HH. Ilocneanme
PCKOHCTPYHPYIOTCA Ha OCHOBE NaJICOTCKTOHHYCCKHX NMOCTPOCHHH M aHANM3a COCTaBa
MarMaTHY¢CkHX mnopoa no Mmetoauke T. XaszeproHa H B. Iuxuncona. Tax, s
CpeAHero majeo3os YCTaAHOBIEHO (OPMHPOBAHHE Ha OOHOM H TOM € OCHOBAHHA
B lenTpanbHo#t MOHroJIHH H3BECTKOBO-IICNOYHLIX accounaunlt, B CesepHoM Xanrae
H xpebre Bonnalt — cybmenouHbix accouuanuft, s cesepHom IIpuxy6eyryine —
IIENOYHBIX accounauufi. Bauikas KapTHHa OTMedaeTcs [MUIA MO3AHEro maseolod,
xorga B lOxHo#t u llentpanbHo#t MOHTONHH BO3HHK/IH H3BECTKOBO-INC/IOMHbIC aC-
counannn, a B CesepHolt — cy6uienouHnie, AjiA paHHEro Me3030i, Ha NPOTAKEHHH
xotoporo B LleHTpansHoM XaHrae ¢GopMHpPOBANHCh H3BCCTKOBO-LIE/OYHBIC acCOLHE-
allMH, Ha €ro CKJoHaxX — cy0lIenoYHble, a 10 06paMJIEHHIO — LUEIOYHBIE.

BAXHERUMUE PYBEXH ¢OPMHPOBAHHSA KOHTHHEHTAJBHOA
KOPBLI MOHTOJIHH

KonTHHeHTaNbHAA KOpa CKnagyaTHX ofnacrelt o6pasyercs B mpouecce AnTebHOA
3BOJIIOLIHH TEKTOHHYCCKHMX CTPYKTYP, HaYHHas C okeaHHueckoft wepe3 mepexoaHyl
K KOHTHHEHTanbHOK cTagmu [17). . MHOHKaTOpaMH 3pesIOCTH KOPH B mpouecce €¢
3BOJIIOLIHH ABJIAIOTCA CTPYKTYPHO-GOPMALHOHHbIE KOMIUIEKChI, MOJIOKCHHEIC Takke
B OCHOBY KapThl reojnorundeckHx dopmanuft Monromun. [Ana naubonee 3penoit xoH-
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Tnﬂeuranbnoﬁ cranuu (oporeHHas, nnathopMeHHas) 3BOMIOUHH TEKTOHHYCCKHX

yKTYP XapakxTCpHu rpy6oobiroMouHas BepXHAs MoJiacca, MAPArcHETHYCCKH CBA-
saHHBIE © Hell OKPaHHHO-KOHTHHCHTAJIbHbIC BYJIKaHO-IUIYTOHHYECKHE MNOACA, MIYTO-
,.,nqecxnﬁ rpaHATOHOHLI MarmMaTH3M cBONOBHX momuatuift [13, 17, 18). OTh HHOMKa-
OpHBIC dopMauun crpyxrypng-d;opmauuonuux KOMIJICKCOB KOHTHHCHTAAbHOM CTagHK
°5pagy|o'rc: B pe3ynbTaTe "TCXTOHHYECKOrO CKYYMBAHHA, MeTaMOpdH3Ma H rpa-
HHTH3ALHH 6noxop xopm Gonee paHHHX cTagu#t 3BosOUMH, KOrAa “NPOHCXOOHT
ficpeMEIIICHHE HA HOBLIC YPOBHH FPAHHI Pa3fc/ia OCHOBHHIX CIOCB KOPH, BOIHHKAIOT
rny6OKHC CHAJIHYCCKHE KODHH, YTO BEACT K HIOCTATHYCCKOMY NOAHATHIO TEppH-
ropuii H ¢$opmupoBannio ropHoro penbeda” [18, c. 170]. K nepeuncneHHmM Bhiie

opMaUHAM—HHOHKATOPAM KOHTHHCHTANbHOMR cTagum A.A. MoccakoBckoro ans

foxeMOpHS AobaBseTCA aHOPTO3IHT-panaxHBH-rpaHnTHas [9, 18],

MIpoBCACHHLIE HCCNEAOBAHHA TEOJIOTHH M MarmaTH3Ma Tepputopun MHP noka-
3a/H, 9TO KOHTHHEHTA/IbHAA KOPA 31€Ch YaCTHYHO BO3HHK/A B rny6oxom moxemGpuh,
ans CesepHOroO merabioka — Kk cpegHeMy naneo3ow, Ana Gonbuelt wactn IOxnoro
Merab/ioka — K Hauajly MO3ZHEro majieo3of, Ui caMoft 1oxuofl 4acTH 3Toro mera-
gnoka — ComoHkepcko#f 30HH -— B MO3[He#l MEpMH, BO3MONKHO, Hauaje TpHaca.

PaccMOTpPEHHbIE BEHILLIE MaTepHabl OTYETIIMBO MOKAa3bIBAIOT, YTO KOHTHHEHTAJIbHAA
xopa Kak cHajmueckoe oGpajopanHe B NOPHPeHiCKOM KPHCTAJUIHYECKOM OCHOBAHHH
p3ydeHHBIX nopHpelickux 6roxos MHP oGpasosasnace no kpaftueli mepe He mosamnee
roHLa apxed. OgHako xapakTep HHAHKATOPHMX dopmanuit, dpuxcupyrommux Hanbonee
paHHHE mpouecchl GOPMHPOBAHHS KOHTHHCHTaJIbHOH KOpw Ha TeppHTropuu MHP,
¢c. HamMx mo3uuuil, onuparomuxca Ha ganHwie ®.I1. Mutpodanosa u H.K. Kosakonpa,
TPYAHOCONMOCTABHM C NEPEYMUCIICHHBIMH BHIIC HHAMKATOPAMH CTPYKTYypHO-GopMa-
IHOHHBIX KOMIUICKCOB KOHTHHCHTaNbHOH cTagMH. JTH TPYAHOCTH CBA3aHbLI, B 4acT-
HOCTH, €O BCE elle HENOCTATOYHON H3ydYCHHOCTBbIO NOoKeMOGpua MOHronmH, a TakKke
¢ NPHHUHITHANBLHO Pa3HBIMH MOAXOJaMH K npoueccaM GOPMHPOBaHHA paHHEAOKeMGpHii-
cxoffi KOHTHHEHTannHOM Kophl B mpedenax ckjag4aThiX nosacoB. He BpaBasch B
IMCKYCCHIO Mo 3To#f mpo6aemMe, MOAYCPKHEM TONbLKO cieAyiomuit BBOA, BhIXOAAIMIMH
33 PAMKH pa3IHYHBIX NpeacTaBicHuf.

Ecnu onHpaThCa Ha YNOMAHYTHIC BhHIE KpaltHe cCKyAHblE H30TOMHBIC NATHPOBKH
noxembpuficknx nopoa MHP, MoxHO nonarath, 4To X pyGexy 2 mapa net (koHen
PAHHETO NMPOTEPO30d) KOHTHHCHTAIbHAafA KOpa B 3THX mokemGpuiickux 6nokax mpu-
HANa AocTaToYyHO 3penbiit o6auk. Mo pannbim @.II. MuTtpodaHoBa c coaBTpamu,
3penocTs 3TO# KOHTHHECHTAJIbHOHR KOphl MBI MOKA MOXeM (QHKCHPOBATL HE TOJbKO
N0 LWHPOKOMY Pa3BHTHIO HOPMAaJbHBIX H3IBCCTKOBO-LHE/IOYHbIX TPAHHTOHROB, HO MO
CMeHe CpaBHHTEJIbHO mnacTuyHoll, BHOANMO, nporpetofi ApepHelt xopu Gonee xkecTkol,
Gonee MowmHo#t u xonomHo#t kxopo#t, cnocob6HOM Kk ee mocaeayoLIEMY packoiy B
pudec. Haumnas npuMepHo ¢ pyGexa 2 Mipa JIeT I3TH aBTOpei NOAYCPKHBAIOT BCE
fonbmylo ponp NpouUecCOB ACCTPYKUHH KOHTHMHEHTajJbHOM KOpbl, MarMaTHYECKHM
HHAHKATOPOM KOTOpoH sBasyiuch nafixoBbic nosca G6a3’uTos. BHAMMO, NMPH3HAKOM
3PENOCTH KOHTHHEHTaJIbHOH KOpHl B 3TO BpeMA ABIANOCh Takke (OpPMHpOBaHHE
AHOPTO3HMTOBBIX MAacCHBOB C Bo3pacToM okoyio 1,7 mupa ner [1]. He mckmioueHo,
YTO ynoMsHyThie AalKoBHIC mosica MOTIH GHKCHPOBaTh 3MGpHOHANbHBIE PHPTOTEH-
HBe 3eneHokaMeHHule mosica [18], wHpokxo pa3BuThie B 6oJice KECTKHX CTPYKTYpax
UHTOB.

Hns ¢anepososa ymaerca GoJsiee NoaHO MPOCHeAHTH nMpouecc GOPMHPOBAHHA KOHTH-
HeHTanbHOi KOpH ¢ ¢QHkcauue#f cTPykTypHO-GOPMANHOHHBIX KOMILUIEKCOB OKCaHH-
Yecko#t, nepexoaHo#t 1 koHTHHeHTaNbHO! cTannit.

OxeaHuueckas CTaAHA paHHEKaJIEAOHCKHX cTPYKTYp CeBepHoit MoHronHu npossieHa
B IIHPOKO pa3BHTHIX OQHOIMTOBLIX acCOLMALHUAX MO3AHEro pHes—paHHETO KeMOpHs
(600 man net): cnunuT-kepaTodHpoBoft, Ga3zanbT-aHACIHTOBON, NAUMT-pHONHTOBOH
dopmaunsax, accounnpyromux ¢ runep6auraMu, raG6ponaaMH H KPEMHHCTHIMH ClaH-
lama. Kax yxe ynoMHHANOCh, CpeAH OQHOJIHTOBHIX MarMaTHYECKHX accouuaumi
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B.B. KenexHHCKAac BHIABJICHH H3IBECTKOBO-LICNOYHBIC CCPHH, GOHHHHTH H MapHaHHTY
T.¢. HHAHKATOPE 0GCTAHOBOK THNA COBPEMEHHBIX OCTPOBHBIX OyT H OKPaHHHLIX Mopeﬂ
3T0 3aCTaBIAET NEPECMOTPETh OMHOIHAYHYIO MCOAHHAMHYECKYIO HHTCPNIPETALHIO 0o,
JIHITOB KaK OKCaHHYeCKO# KOpBI rcOJIOTHYCCKOro Mpouuioro, chopMHpoBaHHOR B g,
neo3oHax cpeRHHHO-okeaHHueckux xpe6rom (COX). Ilo BemecTBEHHBIM nNapaMeTpay
OKeaHHueCKHif XapakTep 3Tofi KOpHl HE MOABEPracTcs COMHCHHIO, HO €€ FCOMHHAMp.
yeckass HMHTCPNpPETalHs HECKONAbKO MeHAeTcA. Ilo HHAHKATOPHLIM MarMaTHYeCKhy
accounauusM oHa npubnnxaerca k nepexoiHolt craquy ¥ GUKCHPYET YCIOBHS HE TONbKy
pacTakeHHsa, HO H cxkaTHA. YUTOOGH He BHOCHTH HCONPCACIEHHOCTH B YCTOMBIINMecy
NOHATHA cTagnifi GopMHpPOBaHMA KOHTHHCHTAJIbHON KOpbl, MBI COXPaHACM TCPMuy
"okeaHH4eCKasA CTaAMA” ANA OPHOJHTOB, HO CMBIC]I €ro HOMOJHAEM: 3TO HE TOJbkg
npouecc OecTPYKuHH Gonee paHHCH Xopm H HOBoOGpa3zoBaHHEe OKeaHH4YeCKOH, xax
1o GuiBaet B cuctemax COX, HO H HOBOOGPa30BaHHE KOHTHHEHTa/IbHON KOPH MO nyTy,
H3BECTHOMY B IOHBIX OKEaHHYECKHX OCTPOBHHIX Ayrax. He HckmioueHO, 4TO B paHHe-
KaJieNOHCKHX odHonuTax 6yaeT o6HapyXeH TOJICHTOBLIH HHAMKATOPHBIA MarMaTnay
tEna COX, kxortopuit uiasecteH B obmonuTax, Hanpumep, Buyrpenumx JInrypup,
B 3TOM c/lyya¢ B OKCaHHYECKYIO CTaJHIO BKJIOYalOTCA oGcTaHOBKH HaumHas oT COX
B0 IOHBIX OCTPOBHRLIX OyT.

OxeaHuueckas cTagus No3ZHero pHdes—paHHero keMOGpHs B pPaHHEM MaJie03loe
cMeHAeTCA nepexogHolf crtagmell, HHAMKAaTOpaMH KoTopofi ABAAIOTCA TOHANMT-Mia-
THOTPaHHTHAA, TPaHOJMOPHTOBAA H [PAHOJHODHT-TPAHHTOBAA MarmMaTH4Yeckue ¢op-
maunn. [lepBas H3 HHX TArOTEET HCKIIOMHTENbHO kK O3cpHoit 30He ¢ npealIecTBYIOLel
okeaHHvYeckolf kopoi#t, a npe Apyrme — K KpaeBHIM y4acTkaM G10KOB C KOHTHHCH-
TanbHOM xopoii, rpanauameit ¢ opuonntamn. Marmatusm nepexonnoit cragun O3sep-
HOll 30HH B paHHeM najeo3oe GiHxe Bcero Kk MarMaTH3My OGCTAHOBOK Pa3BHThIX
OCTPOBHHX AYr, @ MAarMaTH3M KOHTHHEHTaJIbHLIX 610kOB — K OGCTAHOBKAM 3pENnx
OCTPOBHBIX AYr H aKTHBHbIX KOHTHHCHTaJIbHHX okpaHH (AKO) ¢ noscamu GaToauto-
o6pa3HuX rpaHATORAOB, HHAHKATOPHBIC MArMaTHYECKHE ACCOLIHALIMH PaHHETO NaJIe0308
$HKCHPYIOT MOJIHOE NMpeKpalLIcHHE YCIO0BH pacTaXxeHHA B Ipedesax npexHHX GacceitHop
Ha MecTe OQHOIMTOB Jaxke B MpeficjlaXx OKPaWHHBIX Mopelt H CMCHY HX YCIOBHAME
ckaTHA. B kxoHue paHHero nanseo3osa (opaoBHK) Ha Bcelt Tepputopuu CeBepHoro
Meraboka HacTynaeT KOHTHHCHTaJIbHas CTafuf CO BCCMH ¢¢ NMPH3HaKaMH, o6ocHo-
BaHHRIMH A.A. MoccaxoscxuM. Hauano ee B MarmaTudeckoM acnekte PHKCHPYeTcs
BHEAPCHHEM YNOMHHABIIHXCA FPOMaAHBIX MAacCHBOB MOPOJ rPaHOAHOPHMT-TPaHHTOBOR
¢opmauun. ITHM, BHAMMO, 3aBCpLIMACA NepBuit mosHbil UHKN GopMHPOBAHHA KOE-
THHeHTaNbHOMN xopH Ha TeppuTopud MHP, npuseamnit x npupamennio CeBepHoro mera-
6noxa X A3IHATCKOMY NajICOKOHTHHEHTY.

Bropoit Tako#t uHKI NpHBEN K KOHTHHCHTANMIAIHH NOYTH Beero FOxHOro Merabioxa.
OnHako OCOGEHHOCTb 3TOTO LHKJA 3aK/IIYACTCA HE TOJNBKO B MOC/IEAOBATEILHOM
NpeBpallCcHAN OKkeaHHYeCKoff KOPH B KOHTHHCHTaJIbHYIO, HO H B OTHOCHTCJIbHO CHHX-
poHHOH C 3THMH CTagHAMH H NocicaoBaTeIbLHON nepepaboTke KOHTHHEHTANBHON KOPH
CepepHoro merabnoxa. B teucHue nqoxembpuiicxoro H KanegoHckoro uukiaoB Gpopma-
pOBaHHSA KOHTHHCHTaJbHO# KOpbI Mbl TaKoro ABJICHHA, Mo kpafHe#l mMecpe Ha Teppe-
Topun MHP, He dukcupyeM. BoBjicdeHHE B TEKTOHO-MATMAaTHYCCKYIO HCATCILHOCTD
rpoMagHuEIX Iwiomanell ¢ 3aBeplIcHHOM CKJ1ag4aTOCThIO, YTO Pa3JIHYHbLIC HCC/ICAOBATENE
OTHOCAT NMH6O K OpPOreHHHM, NHGO K AKTHBH3ALHOHHBIM NMPOLECCAM, MPHBOAKT Kk dop-
MHPOBAHHIO 30HAJIbHBIX TEKTOHO-MArMATHYCCKHX apeajioB, pajHbie 30HbH KOTOPHX
HaXOOMJIHCh Ha Pa3HBIX CTaAHAX 3BOJIOUHH kophl. Popmanumu oxeanuueckofi cranmd
(3eleHOXaMeHHO-H3IMEHEHHBIe 6a3anbThl, runepba3uTel, ra66ponanl B accoLHaLHHA €
KXpeMHHCTO-c1anneBoft dopmanue#t oPpuoNHTOB), BUAHMO, YaCTHYHO, KAK H JJIA Kaje-
noung, B repuuHckoff KOxno-MoHnronsckoft 30He 06pa3oBannch B CHCTEME IOHAs OCTpPOB-
Hasd Jyra—OKpaHHHOE MOpe B Havajle CPEAHETO MNajle030s (CHIYp H, BO3MOXHO, Hayano
aAcsoHa). IMozanee B aeBone KOxHO-MOHroNbCcKas 30Ha B OCHOBHOM BCTYMH/IA B NEpe-
XOAHYIO CTaAHI0, GHKCHPYEMYIO MPOABJICHHAMH Ga3anbToBofl, anae3uTo-GasansTosof,
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aHnegmonoﬁ H TrpaHOAMOPHMTOBOH MarmaTHueckHx Qopmauuil, NpPOCTPaHCTBEHHO
qacTo CBA3aHHLIl ¢ TeppHreHHBIMH dopMaunaMH. CHHXPOHHO ¢ MATMAaTH3IMOM Mepe-
xopuoft CTaIHH B IOxnolt MoHronuu, NposABACHHLIM, BHAHMO, B YCIOBHAX Pa3BHTHIX
j 3PE/ILIX OCTPOBHBIX Iy, OTMEYACTCH HHTCHCHBHbI#f KOHTHHEHTa/IbHHI# MAarMaTH3M B
CeBcpHOM merabnoke (cM. prc. 3). Bosbluas acTh 30HHW nmepexona Mexay IOxHMM H
CeBepHBIM merabnokamu Guisia MpaxTHICCKH aMarMaTHYHO#H}, YTO, BO3IMOXHO, 06yc/ioB-
jieHo NMPOKBIICHHEM 31¢€Ch ycnoBH# pacTaxeHHs, GHKCHpyeMHX, B YaCTHOCTH, B pac-
gpUITHH M‘OPCKOI‘O Xanraft-Xsuraficxoro nporn6a. B pa#tone Monronsckoro Antas
pMHpOBaCH xpaepoft MarmMaTrueckull NOAC ¢ HIBECTKOBO-LICNOYHMM MArMaTH3MOM,
a B ceeprofl sacTh 3anagHo#t MoHronnn 06pa3oBasHCh OKaNbHLE KOHTHHEHTaNbHO-
pHTOrCHHHIC CTPYKTYPH ¢ cy6mesno9HBIM H IICJIOYHHIM MarmaThsmoM. K koHny
paHHETO xap6oHa KOHTHHCHTaJ/IbHas CTa/iHA OXBATHJ/Ia MOYTH BCIO TeppHTOpPHIO FOxHOM
MOHTOJIHH 38 HCKJIIO9cHHEM no3aHerepuunckoft Cononxepcxolt 30H..

®opMHPOBAHHE KOHTHHEHTAJIbHON KOPH B €¢ MpEAc/aAX OXBATHLIBACT TPCTHH LHKI.

0 CHX MOP Majio H3BECTHO O NMPOABJICHHH 3/icChb MarMaTH3Ma OKeaHH4YeCKOH H mepe-
xopnoft cranmii. CuHXpoHHHi emy marmatusm CesepHoro mera6noxa — THOHYHO
XOHTHHEHTANbHLH ¢ OKpAHHHLIME MATMATHYCCKHMH NOACAMH, CBONOBLIMH MOSHATHAMH
4 HETCHCHBHBIM TPAHHTOHIHHM MarMaTR3IMOM. IIpHHIHMNHANLHO HOBLIM KONOJIHCHHEM
x 9THM HHOMKaTOpaM KOHTHHCHTajJbHONl cTaguu sBaAcTca GHMopanbHuift Ga3zanbT-
XOMCHOHT-IICIOYHOTrPAHHTOHAHBA MarMaTHIM KOHTHHCHTAJIbHO-PHGTOTrCHHBIX CTPYK-
1yp (cM. pHC. 4), OUYCHb IIHPOKO PA3BHTHI B MO3AHEM Naneo3oe H CMeHaowufl Bo
BpEMEHH H3BECTKOBO-LLEIOYHbIC CCPHH OKPaHHHBIX MarMaTHYECKHX MOACOB. ITHM
HEJIOM 3aBCPUIHIICA mpolece GOPMHPOBAHHA KOHTHHCHTAJbHON kopw B MOHronMH.
B Mc3030¢ NPOHCXOOH/IA TONBLKO ¢¢ TCKTOHO-MarmMaTHYeckas nepepaborka.

TaxaM o6Gpa3oM, of6pa3oBaRne KOHTHHCHTanbHOi XopH, ¢HKCHpyeMoe Mo HacTyn-
ACHMIO KOHTHHCHTANIBHON CTagHH B 3BrcOCHHXJIHHANBHHIX 30HAaX, CONPOBOXOACTCH
HaYHHAA C [CBOHA HHTCHCHBHBHIM KOHTHHCHTAJIbHHIM MAarMaTH3IMOM MNPHJIEralolux
cTabHIbHLIX- o6nacTelt ¢ LIMPOKHM Pa3BHTHEM H3BECTKOBO-LIC/IOYHBIX MArMaTHYECKHX
cepuil OKpPaHHHBEIX MofAcoB. OHH CMEHAIOTCA BO BpeMEHH 6ojlee pacnpoCTpaHeHHBIMH
6a3a/bT-KOMEHOAT-IICIOYHOTPAHHTOHAHLIMH 2CCOLHAUMAME KOHTHHCHTAJILHLIX pPH}-
TOB H WIHPOKO PA3BHTHIMH TPaHHT-NcHAKOrpaHHTOBHIMH GopMaUHAMH HOPMaJbLHOTO
# cy6miesIoYHOro pAgoB. _

HauHHaf ¢ MO3AHETO MNajco30f NPaKTHYCCKH BCA TEPPHTOPHA MOHroamH pas-
BHBRCTCA B KOHTHHCHTANbHOM pexume. Ilo reoguHaMHYECKOMY CMBICIY 3TOT PEKHM
oTBedacT OGCTAHOBKE KOHTHHEHTaJNbHOM KO/UTH3IHH. B CBA3HM c 3THM Ha mnpHMepe
TeppHTOPHH MOHrOJHH MOXeT GHTbL NMpelIokeHa MOACAb MarMaTH3IMa CoXHO# reo-
nuHaMHvYecKkoft 06CTAHOBKH KOJUIH3HH KOHTHHCHTAJIBHRIX JHTOCPCPHHIX IUIHT.

MOJAEJb KOAMHIHOHHOA OBCTAHOBKH

Mogens pa3jpabaThiBacTcs Ha NpPHMEPE MNo3aHenajseo3ofickoro B Me3osoftickoro
MAarMaTH3Ma KOJUIH3HOHHOTrO mnosica MoHronuu H 3a6afixasnbg, BO3HHKIIErO B CJI0XHOM
reoaaHaMudeckoii o6ctanoBke kosmHana CeBepo-A3suatckoro u Kuraficko-Kopetiickoro
MATePHKOB.

OCHOBHBIC r¢0JIOTHYECKHE COGLITHA B TEKTOHHKE IUIHT CBAIMBAIOTCA C MPOLECCAMH,
NPOHCXOAAMIMMH Ha TPaHHUAX JHTOCHCPHBIX IUIAT — KOHCTPYKTHBHHX HJIH ACCTPYK-
THBHHX, Ocolumft ciaywaft npencraBiseT HENMOCPEACTBEHHOE CTOJKHOBCHHE TpPaHHI
MuTochepHMX NNAHT, HWIH KOJUIH3HA, KOTOPaA HpPOABJIACTCA B COBOKYNMHOM xapTHHC
TCOJIOTHUYECCKHX COGHTHﬁ, cBoliCTBEHHBIX TOMY HJIH HHOMY THNY MNPOCTBIX JIHTO-
¢hepunix rpamun. IToaoGHBEIC CTONKHOBCHHA MPOHCXOMAT B PE3YJABTATE MPOAOJIKH-
TenabHoOlt cy6ayXUHH OKcaHHUECKOfl KOPH, KOTOpas B ClyYac HCKOMIICHCALIHH cc Hapa-
WiHBaHHEM HOBON KOpPH NPHBOAHT K COMHMXKEHHIO H MOCICAYIOLIEMY TCKTOHHUCCKOMY
COCHHEHHIO CPeAHHHO-0KCAHHYCCKOTO Xpe6Ta ¢ aKTHBHONR KOHTHHEHTANBHON OKpaHHON
Niepexpriparowieit NuTOoCchepHOft MAMTH, a 3aTeM NpH npoAomkalomefica cyGayxunn

37



) [ae Fd s B0 B B 7 [0 btde EGw
E"\j "]2 |‘\T[ II.VM E’IS

Pme. 7. IlancoreonnnamMuuecras cxema LICHTPanbHO-A3IMATCKOrO NOSCA I8 ACBOHA

1—~4 — apeansi pacnpocTPaHCHHS MArMATHYCCKHX nopoxa: HopMansbHoro (1), cy6uienounoro (2), wenow
HOro (3) panos, 4 ~ cy6WeN09HOTO H WICIOYHOTO PANOB, 'HEPACWICHCHHLIX; § — o6nacTn MOpCKOft ceAHMER-
TauHH; 6 — o6NACTH, PaIBHBABILHECA B KOHTHHCHTA/ILHOM PeXHME; 7 — FPaHHIIM MarMaTHuecknx oGmacrek;
8 — rpaHnua axTHBHON KOHTHHCHTANLHOM OXpanHb; 9 — KOHTHHCHTAJIbHAN NuTOChepa; 10 — oxeaMuvuccKas
anrocgepa; /1 — actenochepa; /12 — mauTHiANLA ananup; 13 — koHTHHEHTaNbHBE PHOTH; I4, IS — BexTOpM:
14 — pactaxenns, 15 — cxatus

H K TEKTOHHYCCKOMY CTOJIKHOBCHHIO KOHTHHCHTAJIbHBIX IUIHT. MMEHHO Takoe pa3BHTHC
NpouecCOB KOJUIH3HH ObUIO XapaxTepHO IS MO3QHErO mnaseo3of—mMe3o3od Llent-
pansHolt Asuu u Monrono-Oxotckoro nosca. Cneayer OTMETHTDB, YTO CYIICCTBYIOT
H HHbIC THNH KOJUIH3HM, TAKHE, K&K CPCAHHHO-OKCaHHYeCKkH XpeGeT—OCTpOBHAA AYTS,
OCTPOBHAA AYra—OCTPOBHAS AYTa, OCTPOBHAS Ayra—KOHTHHEHT, OMHAKO reosioruyeckel
apdexT MoAOGHRIX XOMNHIHOHHLIX 06CTaHOBOK ANA MOHIONHH B HACTOMALICe BpeMsa HC
H3BECTEH. !

®opMHpOBaHHE KOJUIH3HOHHO#i 06GCTaHOBKE B MO3AHEM mnajeo3oc H Me3030¢ HE
TeppuTOpHE MoHrommn H ¢¢ o6pamneHus GO CBS3a8HO ¢ 3aKmounTeNbHOM cTagnch
Pa3BHTHA aKkTHBHOfl xoHTHHcHTanbHO# oxpamAm [lanecoTernca. JTa oxpamna BOY
HHKJIa B CPEIHEM Majic030¢, XOTa OTYCTIHBO 060CcO6HICA KOHTHHCHTANbHMLIA MAacCHB,
oxpaThiBaBmHY cTpyxTypn CepepHoft u [lentpanpuofi Mosronnr (CepepHnift, mil
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Puc. 8. lManeoreogunamudecxue cxemul Lleurpansno-Asnatcroro # Mourono-Oxorcxoro noscos

a — HuxHu—cpequnit xap6on; 6 — sepxunlt xap60oH—HHXHAN NCPMBb; ¢ — KOHeRX HHXHel nepmu; 2 —
BepxHAS nepms; 0 — paunuft Mesosoft; ¢ — noapunft Mesosoft; 1—5 — obnactu pacnpocTpanenus: 1 — sya-
KAHAYCCKHX MOfiel KPAcBHIX BYJIKS8HHYCCKHX MOfScoB, 2 — 6aTOAHTOBOro MarMaTHaMa, 3 — INE/IOYHBLIX MO-
pon (pudToreHHbie 06nacTH), 4 — "PACIBUICHHOTO” MArMATHIME H3IBECTKOBO-ILICI0UHOMN, cybLIeoumoNi 1 wenoy-
Hofl cepuit, 5 — Mopcxoft ceauMEHTAnHN; 6 — OGNACTH, Pa3BHBAIOUINCCA B KOHTHHCHTAJIBHOM PCXHME;
7 — cpearunmMe MaccHBh ("MHKPOKOHTHHEHTH”); § — rPaHHUA SKTHBHOR KOHTHHEHTANILHOR OKpaHHML; 9 —
CMPEAHHrOBRIC 30HH; J0 — KoWMM3HOHHMIA nioB; /] — KOHTHHCHTa/NbLHAA Kopa; [2 — oxeaHHYccKas
xopa; 13 — mauTHs; 14 — acreHochepa; 15 — 3ounl cxyuusanns; 16 — pudrosuie 30uM; [7, 18 — mexTOPH:
17 — pactaxcuns, 18 — cxaTHA (Pa3MEPH BEXTOPOB OTPAMAIOT OTHOCHTE/ILHYIO BEHUHAY); /9 — TpaHchOpM-
Hbi¢ Pa3foMBl




Puc. 8 (npoaonxennue)

paHHekaneAoHcKkn#, Merabiox Monroaun). C 3anaga, oro-3anafa H 10ra KOHTHHCH-
TansHLilt MaccuB o6pamnsics Upruim-3aftcancknaM 0 FOxHO-MOHroJIbCKHM MOPCKEME
GacceinaMn, npuHagnexamuMH [lancoreTncy. AxTHBHH# xapaxTep B3ammonciicTais
IUIAT KOHTHHEHTA H MAaJicOOKCaHa B 3TO BpeMsA NpHBeJ X 0o6pa3oBaHHIO KpacBoro
BYJIKAHO-IUIYTOHHYECKOTO NosAca, M1 KOTOPOro OTMCEYAETCA 30HAJIbHOC pPaclpe/icicHRe
MarMaTHYCCKHX NOpPOA, THOIHYHOC IJIA aKTHBHHIX OXpaHH aHgufickono THma (puc. 7).

PexXOHCTPYKIHA AJIA 3TOro BPEMCHH MOKa3ajia BHIXOX 30HM CYGQyKIHH X MOBEpX-
HOCTH B 30HC¢ 10KHO-MOHIOJIbCKMX repunnug [2].

B Havwale MO3QHETO MAaje030f K KOHTHHCHTAJILHOMY MACCHBY GBUIH NpPHWICHCHH
CTPYKTYpPH IOXKHO-MOHTONIbCKAX FCPLHHHA, TAC X 3TOMY BPEMCHH 3aBepuiwioch ¢op-
MHPOBaHHE KOHTHHCHTaNIbHO# KOpbl. B COOTBETCTBHH C 3THM H3IMCHHJIACH H FCOMCTPEA
cy6nyxunoHHO# cucTeMbl. IIpoexiHs ec BLIXOA8 HA 3¢MHYIO MOBEPXHOCTh CMCCTHIIACH
B 30HY MO3OHErepUHHCRXHX MOopckHX nmporu6os (Cononkepckas 3oHa). Ha nmpotsaxeHrl
PaHHEro H cpeaHero xapb6oHa xapaktep B3ammopeficTeua IlaseoTeTHCa H KOHTHHCHTS
OTBEuYasl TAKOBOMY Ha AKTHBHHIX OKpPaHHaxX aHAHficxoro Tuna H npusesn k GopMHPOBAHAI
KpacBOro BY/IKa@HHYCCKOTO MOACA B OGNACTH I0XHO-MOHTOJILCKHX repuuHAn (puc. 8,0
INapaMeTpH MNajico30HH CYGAyKIHH, OLCHCHHBIC MO H3MCHECHHIO INEJIOYHOCTH NOPOA
KpaeBoro nosca, COOTBETCTBYIOT € CPABHHTCIbHO KpyTOoMy (~45°) norpyxecHuio noA
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Puc. 8 (npoaonxenne)

xonTHHeHT [21). B npepenax IlentpansHo#fi Monronnm B 310 BpeMs QopMEpyeTca
Xanra#i-Xsurafickuli nporu6 oxpaHHHO-KOHTHHEHTAJIBHOTO THIA.

dopMHpOBAHHE KOJUTHIHOHHO# O06CTAHOBKH HAYAJIOCh, MO-BHAMMOMY, C KOHIA
cpeqHero xapGoHa, KOraa NPOH3OLUIO TCKTOHHYECKOC CTOJNKHOBCHHE CpPCAHHHO-
oxcannaeckoro xpebra IlaneoreTnca H axTHBHO#l XOHTHHEHTAabLHOR OXpaHHBI MO3RHE-
nancosoficxoro CeBepo-A3HATCXOr0 KOHTHHCHTa [6]. DTO CTOJIXKHOBCHHEC COMPOBOX-
Aanoch nepectpofixoft cy6ay xumoRHON CHCTEMEI.

3oma cy6ayxumnE 6hula nepeMellcHa NMOA KOHTHHEHT, B CBA3H ¢ 4eM B LlentpansHoft
# Cesepuoft Momronun B pamHefi mepMH MHPOKO NPOABHNACH MATMATHYECKAS Ief-
TeLHOCTh OXPAHMHHO-KOHTHHCHTaJIbHOrO THma (cM. pHc. 8,6). Cymectsylomas 30-
HAILHOCTD B pacmpeAc/icHHH pPa3IHYHLIX IO MCJIOYHOCTH NMOPOA B CTPOCHHH apeaja
0TBeYaeT 30He cy6AyxnnH, norpyxajomedfica B rny6p XOHTHHEHTA Nox yriaaMe 15—20°,
Oco60 0OTMETHM CyHIECTBOBAHHE B MPEACNAX MAMATHYCCKOTO apeajia aMArMaTHUHOR
Xanra#i-Xsntafickoft 30HW, COOTBETCTByOmieHl 3aKPHITOMY B CBA3H C HACTYNHBmIcH
ronnimeft  Xanraii-X3HT3ilickoMy paHHe-cpegHexap6oHOBOMY MopcxoMy nporuby.
Mox#o npeanonoxnTs, 9T0 60/ MAA MOMBOCTS OTIOXCHAT B IPorke MPENATCTROBAA
HOCTynIeHAI0 MArMaTHYECKHX NPOAYKTOB K MOBCPXHOCTH.

Onnospemenno ¢ nepectpofixoft cy6ayxuuonnodt cacremul B npenenax AKO Bo3unxna
PRdToBas cHcTEeMa, ANS KOTOPOR YCTAHOBJICHO MOC/ICAOBATE/IBHOE CMCIICHAE O6/IACTH
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Pnuc. 8 (npopomxenuc)

pudrTorenesa ¢ 6HMopaNbLHBIM H IICJOYHHM MAarMaTHIMOM OT TpPaBHUW B Tay6h
Cepepo-AsnaTckolt IIHTH B HHTEpBaJie N03AHKHA xapGoH—No3AHAA NepMb (CM. PHC. 8,6,2).

Bo3HukHOBeHHEe pHPTOBOH CHCTEMHW CBA3aHO ¢ mnpogonxasomielica xomnuanch
KOHTHHEHTanbHOM nurochepnm H cnpenunrosoro ueHtpa IlaneoreTHca, BOBJICUCHHOTO
B 30Hy cybayxuun. Pa3suTHe 3TOft xonnuiInoHHOR 06CTAHOBKH HMeEeT MHOro obumero
¢ xanudopuuiicxkoft xonnusnonno#t oGcranosxoft, Bo3nuxmieit nva 3anage CIIA B pe-
3yJbTATE CTOJNIKHOBEHHA BocTOYHO-THXOOKCAHCKOrO MOAHATHA H AKTHBHO# KOHTH
HeHTa/bHOft oxpaHHN MaTepHKa. BeneacTeue 3roro Mul paccMaTpHBacM 3Ty 06cTaHOBEY
xax aHajor xanudopnuiicxoil. Bosnuxmue pudronpsie 30HH ¢ GEMOAANBHLIM H HIEN0%
HHIM MAarMaTH3MOM cOnocTaBasioTca ¢ padToBo#t obnacrbio Ilpopunuun Baccefinos
4 Xpe6ToB, a 30Ha menouHoro MarMaThHama B LicutpansHo#t Monrosun (CesepHrilt 60pT
Cepepo-T'obuficxolt Bnagunnl), conpoBoxnasinascs Mopckolt ceanumenTanuet B mpeac
nax y3Xoro MOpCKOro 3ajiiBa, NO-BHOHMOMY, MOXCT PacCMATPHBAThCA Kak aHaJof
xanupopHuiickoro 3anusa.



Pnc. 8 (npoaonxeuue)

B ornmume ot xanudopumfickofi oGcraHoBkH, rae co cropoHH Thxoro oxeaHa
€ KOHTHHCHTOM TpaHHYHT OKcaHHYcckad IUIHTA, JanbHeftmice pa3puTHC COOHTHI
B Mo3gHeM mNaneo3oc MoHronHH 6BUIO YCIOXHCHO KOHTHHCHTaNbHOH kosnsmedi
CeBepo-Asnarckoro 1 Kuraficko-Kopefickoro xonTuuenros. B nepsyio ouepear oHo
NPHBEJIO K NMpPEKPALCHHIO Cy6AYKIHH H COOTBETCTBCHHO CBA3AHHOrO C Helf MarmMaTH3Ma
B npefiesiax TeX CErMCHTOB, rie NMPOH3OLUIO CTOJKHOBCHHC KOHTHHCHTANbHLIX JIMTO-
chepHBIX nIKT. BepoATHO, KOHTHHEHTAIbHAA KOJUIH3IHA NPOH3OIINA BHAYAJIC HA YUACTKE,
Aexaumem kx ory or MoHroabecxoro Antas H O3epHo#t 30HMW, rae OTCYTCTBYIOT NpoO-
ABNICHHA mnepMckoro MmarMaTuiMa (cM. pHc. 8,6), a 3aTeM OHa pacnpoCTPaHHIACh
Ha Gosiee BocTOuUHME pafioHHL.

Tlponecc nogo6HOTo CAOXHOTO KOJIH3HOHHOTO Pa3BHTHA, BXIIOYABLICTO KOJUTHIHIO
CeBepo-A3HaTcKOro KOHTHHEHTA CO CIPEAHMHroBuIM leHTpoM IManecoteTnca m Kurail-
¢xo-KopefickAM KOHTHHCHTOM, NMPOTEKAJ ¢ KOHIA MO3QHETO Najc0308 H B Me3030¢.



Puc. 8 (oxoHuaHnue)

3J70T npomnecc, xoTOpuft MH pacCMaTpHBACM B MCJOM Kak KOJUIH3HOHHYIO 06CTaHOBKY
MOHT0JIO-0XOTCKOrO THNA, XapaKTCPH3OBAJICA NMPEXJC BCEro CErMCHTHPOBAHHBIM pa3-
BHTHEM CTPYKTYpPHl KOJUIH3IHOHHOTO MOSACA, T.¢. Npeo6nafaHHEM TOTO HJIH HHOTO THIA
KOJUIH3HH B pa3jIMyHbIX €ro y4acrxax. Bmgenserca pag craguif, oTeeuaBmEX nocne-
ROBATENBHOMY CKaux006pa3HOMY COKpalicHHIO O6GNacTH IIPOAB/ICHMA MATrMATH3Ma B
npeneiax Nosca H COOTBCTCTBCHHOMY YCHJICHHIO B OCTaJIbHBIX €r0 YYACTKAX PEXHMS
co6CcTBEHHO XOHTHHCHTAJILHO# XOJUTH3HA.

Ilepmcxasn cmadua (cM. puc. 8,6—z). MarmaTrdecxBe 06pa3oBaHus MPOABHIHCH HS
TeppaTOpHH MoHronuu B 3aGafixanbs B npeaenax cerMeHTa, OrpaHHYCHHOTO Ha 3anafc
JI3a6XaHCXHM TOPLIOBHIM Pa3JioOMOM, K 3amajfy OT KOTOPOTO PaclOJIATAJIACh AMATrMa-
THYHAA YACTh KOJUIH3HOHHOro mosca (O3epHas 30Ha, MoHroasckn#t Anrait), otse-
uajomas AOMHHHpylomcH# XoHTHHCHTanbHOM xosnm3nn. B6nmam 3amagnofi rpasHUM
CcerMeHTa BO3HHX xpynHuiff Xanraficxuft 6aTonnT, K JOTY B CeBepy OT HEro NPOTAHYJIACH
CyGIIHPOTHHC BYJK8HHYCCKHC NOACA € HIBECTXOBO-UICJIOYHHIMH H CyGmIiCNI09HBIME
MarMaTHYCCKHMH NMOPOAAMH. 3aBepiiafoT PAalIBHTHC 3THX MOACOB 30HHM PHTOrcHe3d
CO MmENOYHLMH O6pa3oBaHHAMH, CBA3AHHBIC C INPOLCCCAMH KOJUIH3HH THNa KOH-



Illw,,-r_-c:pc:mnmo-oxetum-leclmii xpe6et. IIponeccchl pacTAXeHHA OXBATHJIH H ApPYrHe

acTKH TCPPHTODHH, JICXAIIHC MCXIY BY/IKaHHICCKHMH MOACAMHE K BOCTOKY OT XaH-
raficxoro Gatonuta. Tax, yxe Ha BOCTOYHOM oxoH4aHHH IleHTpanbHoro Xamras,

aftone BaTnIArena, MOABAAIOTCA HIONHPOBAHHALIC apeanbl MEJOYHOrO MArMaTH3Ma,
cp938HHBC C PACCPCIOTOUCHHLIME rpabenamn. OxHOBpEeMEHHO BAONDL CeBepHOro GopTa
Cesepo-Tobaficxofi BnanuHsl ¢ MOPCKHMH ocanxamu mnosauefi nepmu Qopmupyetcs
poSc MEJOUHEX MATMATHYECKHX NMOPOA — KOMCHAMTOB, NAHTE/UICPHTOB, MICAOYHBIX
[paHHTOB, xotophilt 0o6pa3zoBajicAs B YCNOBHAX pacTAXeHHA, G(HECHpyeMoro nai-
OBBIMH TI0CAMH BOCTOK—CEBEPO-BOCTOUHOrO NPOCTHPAHHA. Ha nponomnxeHHH 3toif
c,pyrrypnoﬁ 30HBI, Jajiec Kk BOCTOKY, HayHHas C no3gHefl nepMH 3axnagwiBajcs H
assaBanca JIxapranaHTyMHCkHH Mopckofi nporn6 ¢ KOHTPACTHHIM BYJIKAHH3MOM.
J1a CHCTCMA MOPCKHX NMPOrHG0B H 8CCONMAPYIOWIAX C HEMH WEOYHEIX H KOHTPACTHRX
MarMaTHICCKHX CEpHit paccMaTpHBacTCA HaMH xak ananor Kanmdpopuniicxoro 3anusa.
Hanbonee GnaronpuaTHas 06CTAHOBKA I PEANM3ALUMH PErHOHANILHOrO PaCTAXCHHA B
pugc pHQTOBHX 30H H MOPCKHX NPorH6OB CymiecTBOBaJa B CHCTEMAaX Ppa3ljloMOB,
$HXCHPYIOIIHX TDaHHIb peHA-HAXHexeMGpaficxux oduonurosnix nporubos (Haepo-
JIXHAHHCKOTO, Hxa>Borauncxoro, Kepynencxkoro), xoTophe MOXHO COMOCTABHTBH C
ApCBHHMH JTHTOCGCPHLIMH rPaHHUAMH paccMaTpuBaemoft reppaTopnn [20].

Pannemesosoiickas cmadus (cM. pHc. 8,0). KonnM3Hs KOHTHHCHTAJIBHOTO THMA
B 3TO BpeMs, MO-BHAMMOMY, NpeoGnanana Ha Gonbmeit vactu 3anagHolt MoHroang,
orpannicHHOR ¢ BocTOXa BocrouHo-XaHrafickum pasnoMoM. MarmaTuueckue mnpo-
qBicHHES 34¢ch OTCyTcTBOBaNM. BocTounee BocTouno-Xanraficxoro pazsnomMa B pa3BHTHH
XOMMH3NOHHBIX MPOLECCOB MO-TIPCXHEMY 3HAYHTC/AbHAA POJib NPHHAMJICKAJIA B3aHMO-
geflcTBAIO KOHTHHCHTA/NbHOR JHTOCHEPH H MEPEKPHITOrO CNPEOHHIOBOrO LEHTPA
IlaneoTeTHCa, 3HAYEHHE KOTOPOTO BO3pacTajo K BOCTOKY. B6au3H rpaHMuBl Mexay
3TEMH ABYMA KPYNHRIMH CCXTOPAMH KOJUIH3HOHHOTO MOSCA B 3TO BPEMA BO3HHK
XaaTafickaft GaTONHT (H3BECTKOBO-IIE/IOYHBIE TPAHHTOHAM), okafimneHHuft ¢ cemepa
H 10T MOACAMH H3BECTKOBO-LICJOYHLIX H CYy(HIEIOUHBIX TOPOA H Bo BHewHe#, Hanbosiee
yaaneHHo#t OoT XOHT3A 30HE IICIOYHHX NOPOA. INEMEHTOM 30HANLHOCTH TEKTOHO-
MarMaTHIeCKoro apeana sapiaseTcA Takxe Mopcxofi Hurogma-llnnxmucxuft nporn6
MoHron0-OX0TCKOro nosca ¢ TOJNCHTOBLIM ByJlxaHH3IMOM, ra66po, miarHorpaHHTaMH,
3aHAMAIOIH 0CeBYIO MO3HLHIO B CTPOCHHH BOCTOYHON# 9acTH paHHeMe3o3olickoro cer-
MCHTa KOJUIH3HOHHOTO mosca [10]. Bpemsa 3anoxeHns nmporu6os, BO3IMOXHO, OTBEYaET
J3AKTIOYATENILHLIM 3TanaM mnpeAbiaymic#i cTaguH, a HX BO3HHKHOBCHHC, BCPOATHO,
cBA3aHO ¢ GoJsiee IHPOKHM packpuiTHeM nporu6Gop "xanudopHuiickoro” THna.

Ho3dnemeso3otickana cmadusn (cM. puc. 8,e). K no3gHeMy Me303010 KOHTHHCHTAJIbHAR
XONIH3HA Npom3onuia Baosab Beeft rpannunl CeBepo-A3snatckoro u Kuraficko-Kopeii-
CKOTO MATEPHKOB. YCHI/IHA, CBA3aHHBIC C HX BCTPEYHHIM IBHKCHHEM, MNEpeaaBaliuCh
BO BHYTPCHHHC YYaCTKH KOHTHHEHTOB H CNOCOGCTBOBAJIH Pa3BHTHIO KOHTHHEHTaJIbHON)
KOJUTH3HH yk¢ B npeaeiax Momnrono-OxoTckoro mosca, H nmpeobiagalomiee HX BO3-
AelicTBHe omymaeTcA BILUIOTh A0 TeppHTOopHH Boctounoro 3a6aiixanpi. BocTouHee,
8 [Ipuamypse, no-npexHeMmy cymectBopan Mopcko#t mporu6 (Vackuft) c angeantamu,
ra66po, rpaHOAMOPHTAMH H IPaHHTAMH.

MarmaTHueckne obpa3zoBaHua 3TOoH cTaaMi, xak H Ha Gosee paHHHX, obpa3syioT
30HaNbHLIA apean. B oceBo#f ero wactH, npuxonsuiciics Ha o6pamiicHHE H 3aMbLIKaHHE
Ynacxoro nporuba, pa3MeieHH IPAHOAHOPHT-TPAaHHTOBLIE MaccHBH CTaHOBHKA, 3anaj-
Hee mporu6a BHIOENAETCA 30HAa “PAcCHbUICHHOTrO” MarMaTH3Ma ¢ MHOTOYHCJICHHBIMH
MaccHBAMH TpaHHTOBO# H nefixorpanntoBolt dopmanuit n NposBNeHHAMH ByJIKaHH3Ma
H3BecTKOBO-LIEIOTHON U cy6menouHolt cepuft. 30Ha "pacnbuleHHOro” MarMaTH3IMa npo-
HAKaeT JaJieko Ha 3amafl, BN/IOTh JO BOCTOYHON OKOHEWHOCTH X3HTIM. 3mech MOXHO
MPOBECTH TpaHHLY MEKAY 3aNafHHM CCTMEHTOM KOJUIH3HOHHOrO mnosca, rae KOH-
THHEHTa/NIbHAA KOJUIM3HA NMpPENATCTBOBalla KPYMHOMACHITAGHHM MarMaTHYECKHM Mpo-
lieccam, H BOCTOYHBIM, TI€ OHA HE NOJIYYH/IA MOJIHOTO 3aBEPUICHHA, B CHJY 4Yero
M&rMaTH3M NpoTekan 3A4ech JOCTATOYHO IIHPOKO.



Oco6enHoCTbIO 3TOTO 3Tama ABJIKIOTCA KPYNHbIC pHTOBLIE NOsAca ¢ GUMOAANBHEIM
HICOYHLIM MarMaTH3MOM, MPOTAHYBIIHECH MO ceBepHo#t M loxHON mepudepHH Map,
MaTHYECKOro apeajia H YXOAAIHC AAJICKO Ha 3anaj OT €ro 3anmagHol rpanHuy
Bo3MOXHO, 4TO B YOPMHPOBaHHH PHPTOBBIX MOSCOB YYACTBOBAJ MEPEKPHITHI Chnpe.
aunrosulit uentTp IaneoreTnca. OQHAKO HE HCKIIOYEHO, 9TO OGCTAHOBKA B 3TO Bpemy
OC/IOXHHJIACk, B TOM WHC/IC H 3a CYET BO3HHKHOBEHHA BIONL THXOrO OKeaHa aKTHBHo}
KOHTHHCHTa/IbHOA OkpanHH. B3anMozneficTBHC KOIIM3HOHHEIX H CY6AYXUHOHHBIX Chy
H3IMEHCHHE BEKTOPOB MNEPEMCIUCHMA, B YaCTHOCTH H A BHYTPHKOHTHHCHTANbHiix
CCrMEHTOB, MOTJ/IH BHI3BAThH PACKOJIL B NpeAcnax KOJUIH3HOHHOTO nosAca ¢ 06pa3oBanuey
MHKPOIUTHT H NMPOABJICHHEM PHPTOrCHHOro MarMaTH3Ma BO BTOPHYHBIX 30HaX pac.
TAXCHHA.

O6meit ocoGeHHOCTBIO Becex cTanH#i pa3BHTHA pacCMATPHBAEMOrO KOJUIH3HOHHOrg
nmosica MOHTO0JIO-OXOTCKOTO THIA ABIACTCA (GOPMHPOBAHHC 30HAJILHO MOCTPOCHHRIX
MarMaTHYCCKHX apeasioB, B OCCBON WacTH KOTOpPHX MIA kKaxaoH cTammum BOAHIH ny
3anagHoff rpaHMLE pa3MellaIHCh FPAHUTHBIC 6aTOJNMTH, 8 B 60oJ1ee BOCTOUHLIX palioHax —
NuHeliHBIe MOpckHe nporu6el ¢ 6a3HTOBBIM, HHOrAa aHAEC3IUTOBBIM H rab6po-miaruo.
rpaHUTHBIM MarmMaTusmMoM. Ilo o6pamieHHIo oceBoit 30HLI Pa3BHTHE 110/ H3BECTKOBO-
LICIOYHBIX H CYOIICNOYHLIX BYJKaHO-TUIyTOHHYCCKHX KOMIIICKCOB, a8 Ha mnepHdepuy
apeaioB pacnpocTpaHeHbl pasHoo6Gpa3Hbie menovuHsie nopoanl. IlocnenHue cBA3aHLI ¢
pudTOreHHnIMH cTpykrypamMu. B PZ; n MZ; Takue 30HH pacTAXKECHHA NMPOTATHBAIMCE
H 3a rpaHHIBI 30HAJIBHBIX apeayioB.

OTMETHM, 9TO MarMaTH3M KOJUIH3HOHHOrO NOSACA B NCPBYIO OYepeb ONMpenenieTcs
no3uuHeii ero npossneHN B npeaeiax 30HAJILHOTO MArMaTHYECKOTO apeasia H B MEHb e}t
CTEMEHH BO3PACTOM H XapaKTepOM MpeUIECTBYIOUINX NepepaboTOK KOHTHHEHTAJbHON)
KOPHI.

®opmupoBaHre MOHro10-OX0TCKOTO KOJUIH3HOHHOTO MOACA, KaK YK OTME4asocs,
NPOHCXOAH/O B BHAC NMOCJCAOBATCIILHOIO CkaykooGpa3Horo cMeIleHHs 3anagHoMt rpa-
HHIB MarMaTHYeCKHX apealioB OTACJAbHBIX ero craau#i x BocTroky. B caMoM Hauane
BO3HHKHOBEHH OGCTAHOBKH MOHTOJIO-OXOTCKOTO THMa, B Havasie paHHel nepmu, 6uin
”puikioueH” Monroso-Anraiickuit O3epHuilf cermenT, B paHHeM Me3o3oe — Xan-
ratickuilf, B mosgHeM Me3zo3oe — XaHTafickuil. IIpu 3TOM XapakTep TEXTOHHYECKHX
Bebpopmaunit He Mensica [13). Cneayer Taxke NOAYEPKHYTh, Y4TO B BOCTOYHOM uacTH
CErMCHTOB KajXXAOr0 3Tama CYLWIECTBOBaJH MOpCKHEe NpOrubul, OKOHYAHHS KOTOPBIX
BO BPCMCHH TakKC¢ CMCLIAJIHCh K BOCTOKY, a caMH OHH cokpamauuch. Ilo3Tomy
MOXHO TNPEANONOKHTb, YTO KOJUIH3IHOHHHIE NOAC BO3HHK B PE3yNbTATe NOCIEAO-
BaTE/IbHOTO CXOXACHHA MATEPHKOB K BOCTOKY, KOTa HX MUIOTHOE CMaHBaHHE BEJIO K
NpeKpallicHHI0O MarMaTH3Ma 30H cy6aykuun. B npegenax Takux "cnasHHHIX” CErMEHTOB
NPOABJAAJICA TOJILKO PHPTOreHHH#f MarMaTH3M, OTpaxaBiiuili HX peakUHIO Ha 3HAO-
reHHbIE MPONRECCHI, MPOTEKaBIIHE B COCCAHHX AKTHBHBIX CErMEHTAX KOJUIH3HOHHOTO
nosca, a Takke Ha Bo3AcHCTBHE NEPCKPHITHIX CIPCAHHIOBBIX CHCTEM.

THN KOJJIHM3HOHHOTO MORCA, Pa3BHBIIErocA B NMO3AHEM MNajleo3oe—mMe3o3oec MHP,
OTNHYACTCA MO MArMaTH3My OT KOJUIH3HOHHOTO mosica I'MMasiaeB B mepBylo ouepedd
CHMMCTPHYHHM CTPOCHHEM TEKTOHO-MarMaTHYeCKOTO apeajla ¢ MOPCKHM mporubom
B ero ocepo#t wactH. Takoit THn kosmm3uH Gamxe Bcero Kk coBpemeHHoM kamudop-
Huficxoft reomuHamMuueckolt o6ctaHoBke (xafino3olt 3anapna CepepHolt Amepukn) [7] 1,
xak 6bUTO MOKA3aHO BhIlLIC, BKJIIOYACT €¢ KaK COCTaBHYIO 4acTh. DTOT THN KOJUTH3HH
CXOJEH Takxe ¢ coBpeMeHHOM xosun3nelt BocTouHoro CpeauseMHOMOpBS, Mo KpatiHel
Mepe MO HAJNHYHIO TaKOro e pa3HooGpa3Hsd COBPEMEHHOr0 MarMaTH3Ma, O0COGeHHO
uienoqnoro. JloxanpHui#f KOHTHHEHTaNbHH# pPHOPTOreHe3, HHAMKATOPAMH KOTOpOTro
ABJIAIOTCA pa3HOOGpa3Hbie ILIENOYHBIC H GHMOZanbHBIE MarMATHYECKHE ACCOLHALHN,
BechMa XapakTepeH IUIA KOJUTH3HH MOHT0JI0-0XOTCKOT'O THIIA, OH HC NPHBOAKN K ¢op-
MHpPOBaHHIO MOPCKHX GaccelinoB. Boyiee kpynHoMaciuTaGHbI pasaBHr KOHTHHEHTANLHOA
nutochepn, cnocobGcTBoBaBIIH# 006pa3oBaHHI0O MOPCKHX Nporu6oB — oOceBHIX 30H
KOJUTHIHOHHOTO mnosfca, ¢HKCHpOBaJCcA APYrHM THNOM MArMaTH3Ma ¢ LIHPOKHM
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] — xpaesmie ByJXaHHYeCKue nosca; 2 — 6aTONUTL; 3 — KOHTHHEHTAbHbIC pudTH; 4 — XONNHIMOHHLIA
wos; 5 — rPAHAUA AKTHBHOR KOHTHHEHTANLHON OXPARHL; 6 — rpaHHUA nacchBHOM KOHTHHCHTaNLHOMN OXPaHHK;
7 — CRIPCAHHTOBAK 30HA; § — rpaHuLa 06/IACTH NOMTHTOCYEPHOTO pacTRRCHNS; 9, /0 — BEXTOPLL: 9 — cxatHs,
10 — pacTAXeHHR (Pa3MEPH BEXTOPOB OTPAXAIOT OTHOCHTENbHYIO BENIHUHHY); 11 — TpaHCPOPMHBIC Pa3 oMbl
12 — Cepepo-A3narcxult nancoxoutunent; 13 — Knraficko-Kopeficxnit nanecoxoHTHHEHT

.

ysacteM Ga3HTOB, MHOrna aHOC3IHTOB M raG6po-njarHOrpaHHTOBHIX KOMILICKCOB.
[llenounoft MarMaTH3M HHOTAA NPOABIAJICA HA KOHTHHEHTAJIbHOM MPOROJIXCHHH 1O
NPOCTHPAHHIO TAKHX MOPCKHX NPoru6os, 9TO yxa3niBacT Ha CBA3b KOHTHHCHTAJILHOTO
padrorenesa ¢ o6pa’oBaHECM MOPCKHX npora6os.

B mnponecce pa3BHTHA KOJNIH3HOHHOrO mosfca, ocobeHHO ¢ yUeTOM KkafiHo304,
pHPTOrcHHBC MAarMaTHYCCKHE ACCOHMALUMH 3BONIOUHOHHPOBAIH BO BPEMEHH ¢ nocTe-
NeHHBIM Yri1y6IcHHEM HCTOYHHKOB PHOTOTCHHOTO MarMaTHIMa, NOABJICHHEM IREIOUHHIX
nopoa ¢ xap6oHaTHTaMu [16] H HcYe3HOBEHHEM MarMaTH3Ma KOpPOBHIX HCTOYHHKOB.

B uenoM mpeanaraeTca CACAyIOMIAA MOJACAb Pa3BHTHA KOJUIH3HOHHOrO mosca MoOH-
ros0-oxorcxoro THna (puc. 9). BcTpeunoe ABMXKEHHEe MATCPHKOB NPHBOAHT K 3JAKPHTHIO
nosanenaneo3oficxoro IManeoTeTHca M B KOHCYHOM HTOr¢ Kk CNaHBAHHIO KOHTHHCH-
TansHux Gnoxos. 3axpurhe IlancoTeTHca npoHcXomwio B BHAC CYOAYKUHOHHOTO
norpyseHHs okxeaHHuccxoft mmMTH nojg Cesepo-A3uaTckufi KOHTHHCHT. B 30Hy cy6-
AyxuuH GhUla BOBJNICYCHA M crpenuHroBas ciuctema I[laneoterHca. C KOJUIH3MH crpe-
AHHTOBOM CHCTEMM M aKTHBHON KOHTHHCHTa/AbHOH OoxpamHb (0GcTaHOBKA xanudop-
Hulicxoro THNa) HauHHAeTCA GOPMHPOBAHHE KOJUIM3HOHHOro mnosca. Bropo#t BaxHol
cocTaBHOf 4acThi0 OGCTAHOBKHM MOHIrOJI0-OXOTCKOTO THMNA ABJACTCA KOJUIHIHA KOH-
THHCHTaNIbHNX MAHT. CoBOoKynHOe AcficTBHE 3THX ABYX KOJUTH3HOHHBIX NpOUCCCOB
onpenenseT Bee cBoeo6pa3He rEOTHHAMHYECKOTO Pa3BHTHA MOHro/10-OX0TCKOroO nosca.

Tak, o6cTanonxa xanu@OPHHICKOro THNA BH3IKIBA/A PACKAILIBAHHE KOHTHHeHTabHOM
WIHTH no ocnaGJcHHLIM 30HAM B TEX €¢ CCrMEHTAX, KOTOpHE CLUC HE BCTYIHIH
B 06CTAHOBXY KOHTHHCHTaJIbHON KoJUTH3MH. Packon MNpHHAJN XapakTep KpymHO-
AMIUTHTYZHOTO pa3aBura ¢ o6pa’joBanmeM Mopckoro nporu6a (THma Kanudopuuti-
¢koro sanuea) B 30H¢ MOHrono-OX0OTCKOTO JIHHCAaMEHTa YX¢ B KOHIE MO3OHETO
naneosos.

IIpononxasuwieecs cXoxaeHHE MATCPHKOB BLI3BAJIO MOCJICHOBATE/IBHOC 3aKPHITHC
Mopckoro nporu6a. Hau6onee akKTHBHBC MarMaTHYeCKHE COGHTHA NpPOTCkajH B
y9acTkax Ham6osiee GMHIKOrO CXOXICHHS MATEPHKOBHIX G610KOB, MpEACTaBiIAds coGofi
cosokynuuilt 3pdext nAeficTBua cy6ayXUMOHHMX, KOJUTH3IHOHHHX (ocobeHHO B CBA3H
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¢ 3aKpHTHEM BHY TPHKOHTHHEHTAJbHEIX MOPCKHX IPOrHGOB) M CIPEAHHI OBBIX npoueccoy,
KOTOpHIE B 3THX Y4acTKax (GOKYCHPOBAJHChH HA CPAaBHHTC/ILHO OrPaHHYCHHOM YYacTye
KOHTHHEHTa/bHON nHTOCHepnl. Bo3MoxHO, 4TO Takoe coBOKymHOe AcHCTBHE paimg.
HAMpaBJICHHKLIX CHJI OGBACHAET Takke MOABJICHHE B 30HAX KOJUITH3HH GOJILLIOTO KOMy.
4YeCcTBAa MHKPOIUIMT C XapakTCPHCTHKAMH CHPCAMHTOBOro H CyGAYKIHOHHOTO Mar.
MaTH3Ma [19]).

Ceftuac yxe sCHO, 4TO KOJUIH3HOHHaA reoJHHaMHYcckas o6cTaHOBKa ABNfETCy
cnoxHolt, Bxuovdaromieif pan npocThix. OT KOMOHHALUMH ROCACAHHX 3aBHCAT Tup
HHAHKATOPHOTO MarMaTH3Ma M XapakTep MeTaJUlIOTeHHH peruoHa [7]. MoHrono.
OxoTcKas KOJUTH3HA ABJIACTCA MOJCJIbHLIM NPHMEPOM OAHON H3 TaKHX CJIOXKHRX
reoUHaMHYeCKHX 0GCTAHOBOK.

3BOJIIOLIMA MAHTHH NMOA CEBEPHOH MOHIOJHEA H EE KOPPEIALHSA
C 3BOJIOLHEA KOPBI

Ba3nTOBRE MAarMbl, Kak H3IBCCTHO, GOPMHPYIOTCA B MaHTHH. B CBA3H C 3THym
HaHn6osice MouIHBIC BCNHUIKH 6a3HTOBOrO MarMaTHIMa, NMPOABJICHHEIC B 3¢MHOH Kope,
OOMKHBI GBITh 3a(HKCHPOBAHbI B 3BOJIIOLMOHHON HCTOPHH MaHTHH. {0 MOC/IEOHUX ner
3TOT BHBOJ MaJI0 [AaBaJl B MPaKTHYECKOM OTHOLUEHHH, MOCKOJBKY CYLIECTBOBana
Macca Hepa3jpelleHHHX Mpo6ieM B H3YYCHHMH reOXHMHYECKOH H H3IOTOMHOM 3BONIOUMK
MaHTHH. B mnocneauMe rogsl B CBA3H ¢ pa3paboTkoft BBICOKOWYYBCTBHTENBHRIX
METOHOB MCCNCAOBAHHA TEOXHMHH PAJHOTEHHBIX H30TOMOB fgake B TaKHX OedHux
JHTOPHUNBHEIMH 3JIEMCHTAMH MOPOAaX, KaKHMH ABJIAIOTCA YAbTPAOCHOBHBIC MOPOIN
MAaHTHH, & Takxe C pa3paGorko#f METONOB OYHMCTKH MaHTHHHOrO MaTepHajla or
HaJIOKCHHOTO, §oJice MO3AHEr0 KOHTAMHHHPYIOLICTO BELIECTBA NMOABHIACH BO3IMOX-
HOCTh MPOCJICAHTDH 3MH30Abl HAPYLICHAA pagHOTCHHHX paBHOBecHi B Rb-Sr m Sm-Nd
CHCTeMaX B HOOYJIAX NEPHAOTHTOB, OTTOPTHYTHIX HEMOCPEACTBCHHO H3 MAHTHH. Takne
HOAYNH WWIHPOKO PACNpPOCTpPaHEeHH B kaMHo3oMckux Gaszanmprax Mouronum [5]). Wlnp-
HeJICBbIC JIEPLONATH H3 INe/I0YHKX 6a3anbToB npossncHus lllaBapuin-Ilapam (TapaTckas
denpeccuss B CeBepHolt MOHronHH) HM3ydeHbl HPMH B OTHOIICHHH ICOXHMHH pajmo-
TCHHBIX H30TOMOB COBMECTHO C 33MaJJHOTCPMAHCKHMH M 8MEPHKAHCKHM HCCJICHOBa-
Tenamu [22]).

CrnenuanbHble HCCIICAOBAHHA FCOXHMHH HECCOBMCCTHMBIX IEMCHTOB B LINHHENEBhIX
JNICpUONIHTAX MOKA3a/H, YTO JIETKO BLIICJAYHBACMBIM Mex3epHOBO# "KOHTAMHHAHT”,
pe3xo oboramenHnft serxamu P33, pyGunuem M apyrumH, xpafiHe HeCOBMECTHMBIMH
IS MAHTHH 3JIEMEHTAMH-IIPHMECAMH H YACTHYHO TCHETHYECKH HE CBA3aHHMM ¢ o6-
pa3’oBaHHEM MAHTHHHWX NEPHOOTHTOB, MOXET Pe3K0 H3IMEHHTb H30TONHHI cocras
HCOOMMA M CTPOHLHA 3THX nNopoA. XapaxkTCepHCTHKAa H3OTOMHOTO COCTABAa 3THX
3/IEMEHTOB HCNMOCPEACTBCHHO B MaHTHHHOM BemiecTBe MoxeT GHITh MOJIyueHA IpA
HCKIIOUCHHH B/IHAHHA YINIOMSHYTOTO KOHTamMuHaHTa. I[Ipoueaypa aToro HCKIIOYCHHS,
onucaHHas B pabote [22], cBomWIach Kk BBHIICJICHHIO H3 JICPLOJIMTOB YJIbTPAYHCTHIX
dpaxuufi xnHHONMHpPOKCEHAa, coAepxXAHICro HE MeHee 950, KPHCTAILNOXHMHYECKH CBS-
3aHHNX B nopogax JjerkBEX P3D u ApyrEx HecoBMECTHMHIX 37eMeHTOB. Cnemo-
BaTE/NILHO, H3OTONMHHMA cOCTaB HCOHMAa H CTPOHUHA KNHHONHMPOKCEHOB MICHTHYCH Ta-
KOBOMY /IJI1 HCXKOHTAMHHHPOBAHHLIX BAJIOBHIX COCTABOB H3YYCHHLIX IUNHHCJIEBHIX JiCp-
LOJIATOB, B CBA3H C Y€M H30TONHAA XapaKTCPHCTHKAa MAaHTHH NMPHBOAHTCA IO JAHHBLIM
H30TONHH KJIHHONMHPOKCECHOB.

Bce H3yucHHBIC HaMH 06pa3ubl MINHHEJCBLIX JICPLOAHTOB NpPEeACTaBAAOT coboft Ges-
BOAHYIO HJIH "CyXylo” MaHTHIO, H Tonbko o6p. Mo 4230/16 xapaxtepusyer duoro-
DHTCOACPpXAMYI0 "MOKpPYIO” MaHTHIO, COACPXAIMIYIO, KPOME OJIMBHHA, OPTO-, KJIHHO-
NAPOKCCHA H IIMHHC/H, CIIC H GJIOTONHAT.

H3oTonHuft cOCTAB CTPOHLHA H HEOAHMA H3YYCHHHX ILUMHHEJCBHX JEPLOIHTOB
MHP npencrasnen na puc. 10. Bapuauun H30TOMHOrO COCTaBa CTPOHLHS H HEOARME
MJI8 CYXHX UINHHEJICBBIX JICPLOJIATOB 3aHHMAIOT HHTEPBAN OT COCTABOB, THMHYHEIX
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oxcaHHucckux 6aszansToB COX, N0 MeHee MEMICTHPOBAHHLIX MCPHIOTHTOB,
M 4GHEBIOUIHXCA N0 H3OTONHOMY COCTaBy K 6a3anbTaM OKEAHHYECKHX OCTPOBOB.
J{30TOTHO [OeNJIeTHPOBaHHan MaHTHA, 6nu3akas x MaHTHH COX, Takke yCTaHOBJICHa

o joro-3anagHoft sactu CIIA, o-sa Hyuwsax B Bepunrosom mope H 3anaamoit
[cpMaHHH. Bo Bcex 3THX cCiay4YaAX H3IOTONHO RCIUICTHPOBAaHHKLIN XapakTep MaHTHH
cpA3HBAIOT C €€ YACTHYHHIM NAaBJCHHEM H 3KCTpakuue#t H3 Hee 6a3anbTOB, B vacT-
gocTH 6a3aIbTOB COX. Ecan Taxoe NpeAnoioxKEeHHE BEPHO H /I MOHCO/IbCKHX MEpH-

oTHTOB, MOXHO OUCHHTb BPEMS TaKHX cobuThit nennernposanns mMaHTHH. K coxa-
eHHI0, OJIHO3HAYHHIX H3OXPOHHHX otHowieHn#t s Rb-Sr 1 Sm-Nd cucrem B H3y-
genfbiX 00pasuax He otMeuaetcs (cM. puc. 10). B aTom citydae BpeMs AenieTHpOBaHHA
MaHTHH MOXHO OLICHHTEL MPH ONPEACICHHEX AONYIICHHAX.

Ecnn AOMYCTHTb, 4TO MaHTHA noR CesepHo#t Monronue#t nmena xoHapHTOBHIf
cpenﬂﬂﬁ coctaB 3eMJH) cocTaB, TO NpH oaHocTannitHo#t Monenu AemneTHpoBaHHBIN
303PACT 3TOrO COOGHITHA AN BCEX CYXHX NEPHOOTHTOB, KpoMe o6p. Mo 105 u Mo 22,
coCTaBIACT 0KOJI0 2 MAPA eT. EcTeCTBEHHO, 4TO H30XpOHa 2 MApA sieT B Sm-Nd cucteme
gPOXOAHT Y€PE3 TOUKY CPCAHEro CoCTaBa 3eMNH HAH NPEMHTHBHYIO MAHTHIO.

CpaBHCHHC TaHHLIX Sm-Nd miotonun ¢ Rb-Sr u3zoTonmell mo3ponsieT OUEHHTH
gafACXHOCTh HALEro NMpeanojioxeHus o6 ogHocTaauiiHOM XapakTepe ACMICTHPOBAHHSA
p3ydCHHBX HaMH JICPHOJHUTOB. Heno B TOM, 9TO B otauMuue oT Sm, Nd, Sr py6uanit
genfeTcs KpaliHe HECOBMECTHMBIM 3/IEMEHTOM B MAaHTHH ¢ koddduuneHTOM pac-
ppefcnennd, 6nu3kEM x Hymo. [losToMy Aake Mannie CTCNEHH IUIABICHHS NPHMH-
rupHofi MaHTHH (Rb/Sr = 0,03) 6yayT npHBOgHTE K TOMY, 4To Rb/Sr B ocTaroweiics noce
wiaBacHHsA MaHTHH Gyzer 6amn3ko k mnymo. Ilocnenyromue InH30AL! NJIABNEHUA yXe HeE
CMOTYT, KOHEWHO, H3MCHHTb 3TO 3HaueHHe, M BenuuuHa °'Sr/**Sr B Takoft mManTHH
GyaeT GHKCHPOBaTH TONBKO caMbifi MEPBHIf MH3OA YACTHYHOTO IUIABJICHHA MAaHTHH.
B cMBIC/IE 3THX PacCyXAcHHH BaXKHO, 4TO MOAC/IbHbIE BO3PACTA ACNJIETHPOBAHHA MAHTHH
p Sm-Nd cucteme 6au3kM K e¢ MoAeIbHHIM Bo3pacTaM B Rb-Sr cucreme. B o6enx
CHCTEMAX BO3PACT ACIUICTHPOBAHHA IJIS BCCX CYXHX MEPHIOOTHTOB, kpoMe o6p. Mo 22,
Mo 103 1 Mo 105, 6an3ox x 2 Mapa ner. CnegoBaTenbHo, NpeANOJIOKeHHE 06 oaHO-
cragufinoit ModenH OemyIeTHPOBAHHA 2 MIPA JieT Hasaa B Sm-Nd cucTeMe NoATBEpXKAa-
erca AaHHBIMH Rb-Sr cHCTEMBI, KOTOpas TCOPETHUYCCKH NPOCTO He Morna Gul 3admuk-
CHpOBATDb JIIOGLIC APYTHE, KPOME MEPBOTO, 3MH3IOAL YACTHYHOTO TUIABJICHHA.

Jlepuonutl 06p. Mo 22, Mo 103 1 Mo 105 nMmeroTr Sm-Nd mMoaenbHuit BO3pacT
3HAYHTEJILHO MOJIOXE 2 MJIPA NeT, a i 06p. Mo 22 u Mo 103 — H 3HaUHTEIbHO MOJIOXKE,
yeM Rb-Sr MopenbHH# BO3pacT. ITO CBHACTENBCTBYET O ABYyXcTaguiiHo#t Mopenu
H30TOMHON 3BOJIIOLNM MAaHTHH, NpeAcTaBieHHO# aTHMA 06pa3uamu. Cyas no H30XpoHe
B Sm-Nd cucreme (puc. 11), camoe Mosonoe coGuiTHe B 3TO# IBONIOUHH NPOTEKANO
oxosio 600 MJIH JieT Ha3al, 3 MAHTHA HMENA B 3TO BpeMA €y = +4, T.¢. 6BIJIa H3IOTOMHO
ACIIETHPOBaHA. 3TO COGBITHE MOTJIO BKJIIOYATh YACTHYHOE IJIABJICHHE MAHTHH COCTaBa
06p. Mo 103, npusenmee x ysenuucHHI0 3Ha%¢HAs Sm/Nd B 06p. Mo 105, n MaHTHEHLIH
MeTacoMaTo3, cnocob6cTrosanmnft yMeHbHieHu0 BexHyHHbB Sm/Nd o6p. Mo 22 1 06Bsc-
Halomuit Henpasaonogo6Ho BricOKKH camapuii-HeoquMoBeili MogenbHBI Bo3pacT 3TOrO
obpasua.

KoHeuHo, BO3MOXHB M 6ojice CIOXHBIE MOJCIH H30TOMHON 3IBONMIOLUHH TMOPOX
ManTHH noa CepepHolt Monronnefi, Ho Hx o6ocHOBaHHEe nNoka Gojee Mpo6iIeMaTHYHO,
Y¢M pacCMOTPEHHBIC HAMH npocTefiline MOJCIH.

Dansaefimyio reoXpoHOMOrHYECKYI0 HHPOPMALMIO OTHOCHTEILHO MAHTHH MBI MOXKEM
MONYYHTh H3 AHANHA HM3OTOMHHX ARHHLIX B COCYLICCTBYIOIUHX MHHEpAJaXx MepHOO-
tatop o6p. MHP 79/4 u Mo 4230/16 [3]). B o6oux 3THX 06pa3uax JICPLOJIHTOB, CO-
CymecTBYIOIIME OPTO- H KJIHHOMHPOKCEHb HMCIOT HACHTHYHMIH H3oTONHMKIM cocTas Nd,
HECMOTpA Ha 3HAYHTENbHBE OTIHYHA B BeaHYnHax Sm/Nd (cm. prc. 10). 3To moaTBEpXKIa-
¢T HanuyHe OHPPYIHOHHOTO H3IOTOMHO-HCOAHMOBOIO PABHOBECHA B MaHTHH, KOTOPOC,
N0 JKCIEpHMEHTANBRHM JAAHHWM, (QHECHpPYyeTcs NpH Temneparype okono 950°C.
Paccuutannoe MakcEManbHOC BpeMs, B TEHYCHHE KOTOPOTO H3YUCHHbIE JICPLOMTHI
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Prc. 10. Iuarpamma n3otonroro cocrasa *'St/%Sr u '*Nd/'*Nd s xnuHOnMpoxceHoB H3 AcpuonnTos (1),
KIHHONMHPOKCEHa H3 drnoronurcoaepxailero nepraoTuTa (2), 6aansroroft oropouxu soxpyr o6p. MHP 79;4
(3), nneHOYHOTO MATEPHAIA C MOBEPXHOCTH 3¢PeH OHBHHA B 06p. Mo 104, pacTBopenHoro npH Hx o6pabotxe
2N HCI (4)
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Pmc. 11. Onarpamma Sm-Nd m3otonno#t ssonounn mautun CencpHolt MoHronuu
Yecnosusie 06038aucHus | —4 Te xe, uTOo Ha puc. 10; 5 — cpeanee ana 3eman

MOI/IH HaXOAMThCA NMPH TEMNCPaTypax, NPH KOTOPHIX Npexpainaerca quddys3us Heo-
auma, coctasnset 30 (o6p. MHP 79/4) u 60 Mnr net (0o6p. Mo 4230/16). 3a Gonbmee
Bpems Gonee GmicTpoe yBenmucHue 3navenus '$Nd/'**Nd B opronmpoxcene mo cpas-
HEHHIO C COCYHICCTBYIOLIMM KJIHHONMHPOKCCHOM Oblno Ol 3aMETHBIM. DTH [JaHHBIC,
Xak M H30TONHHLIA COCTAP CTPOHIHA B COOTBCTCTBYIOIIHX "¢JioromHTe W KJIHHO-
MHPOKCEHE METACOMATHYECKH-HIMCHECHHOro nepuaotura ob6p. Mo 4230/ 16, ceuaerenm-
CTBYIOT O TOM, 4TO QHKCHpyeMhic B JICPIOJIATAX PABHOBECHHIE TEMNEPATYPH YCTa
HOBHJIMCH B MaHTHH noj CesepHo#i Monronne#t panee 30—60 mnu et Hasag. K arofl
DAaTHPOBKE MO MNOPAAKY BeJH4HH OmHiox pybGmmuit-cTrpoHuueBnif Bo3pacT MeTaco-
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Pune. 12. Baxnefimne stanst 3sonmounn Mautiu Ceseproit Mouronun

]—4 — nuunK ssomouns Sm/Nd nnn: I — cpeanelt MaHTHH 3eMnn, 2 — MAHTHH, ACIUICTHPOBaHHOM
2 MApA NICT HA3ak, 3 — MAHTHH, AenneTHpoBanHoR 600 Max net Hasan, 4 — xaltnosoficxoft ManTum; 5—7 —
cOcTaphl ICPUOHTOBMX Homynell, ACINETHPOBAHHKWX: § — 2 MADA NeT Ha3azd, 6 — 600 MAH neT Ha3ag, 7 —
» xafiHo30¢

MATHYCCKH-H3MEHCHHOTO ¢IoronHTOBOTO JIEepHoauTa o6p Mo 4230/16, oueHeHHH# Mo
pHyTpeHHell H30XpoHe (OpTO-, KIHHOMHPOKCEH, ¢roronut) enuynHO# 1516 MuH neT.
Mpu Bcelt ero HEONMpENCNCHHOCTH ACHO, YTO Takas METACOMATHYCCKH-HIMCHCHHAS
MaHTHA ¢ o6pa3oBaHHEM B NEPHIOTHTAX (GJIOTONNHTAa — BeChMa MOJIOAas, kKaftHo3olickas,
H, BHAHMO, NPOLICCCHI MCTacoOMaTOo3a H ¢¢ TCIIOBO# aXTHBaLHH MOTYT OTpPaXaTh cuic
omuH, kaftuosodicknit, stan ssomonun MasTHH nog CesepHofi MoHrosmeit.

Ha puc. 12 MH monmbTajnCh B NMEPBOM MPHOIMKCHHH OTPa3UTh TJIABHBIE MHIOABI
spooudH MaHTHH noA CesepHoit MoHronueli, onupascs Ha faHHMeE no Sm-Nd u3o-
tonHoft cHcTeme. Ha HeM H306paxeHa JIHHHA 3BOJIIOLHH BO BPEMEHH XOHAPHTOB, 8 TAK)Ke
HEXOTOPHX H3YUYCHHBWX HaMH Jepuonutos. [lepauift anuson uameneHns Sm/Nd oTHome-
HHf B NPHMHTHBHO# (XoHApuTOBOH) MaHTHH (€ng=0) HMen MecTO B HHTepBane 2,2—
1,6 Mapa net (mia pa3sHux o6pa3uos) uau oxoso 2,0 MIpH NeT Ha3ald MO H3IOXPOHHOM
ASTHPOBKC. DTOT 3MH3OA MpDHBEA K YBEJHYCHHIO 3Hadenus Sm/Nd (m '*Nd/'*Nd)
8 MAHTHH, T.¢. K ¢ ACIUICTHPOBAHHIO, H, BHAHMO, CBA3aH C 3KcTpakiHell n3 npuMHTHBRONR
MaHTHH GasansToBolf MarMui. Bropoi#t snu3on H3MeHeHHA BeaHUYHHM Sm/Nd B Takoff
OeNNCTHPOBAHHOM MAHTHH (€ng=+4) HMen MecTto okono 600 MiH neT Hasad. IJTOT
3MH304 CBA3aH HE TOJNbKO C AajnbHeHIIHM ACNNETHPOBAHHEM MAHTHH, T.C. C AONOJ-
HHTeNbHON 3KcTpakuuel! W3 Hee 6a3’anbToBO# MHAKOCTH, HO M C YaCTHYHRIM MeTa-
COMaTO30M MNH oborameHHEM MAHTHH HECOBMECTHMBLIMH 3JIEMCHTAMH H 3a8METHBIM
NpHGMHKEHHEM H30TONHOrO COCTaBa MAHTHH ONATH K XOHIPHTOBOMY. MaHTHs B 3TOT
MM30N OenneTHpoBaHHA Mo H3oTonmHH Nd oxajzmBaercs Gnu3koffi X MaHTHH coBpe-
MeHHnx COX,

Hakxoneun, tpeTH#f 3mH304 3BOMIOUHH MAaHTHH MH OQHXCHPyeM B kaltHO30e (He
crapmwe 60 mnH ner). F'eoxHMHYeCKH OH oOTpaxaeT “o6GoralleHHe” MAHTHH HECOB-
MECTHMBIMH 3JIEMCHTAMH ¢ GOPMHPOBAHHEM CJIOA H APYTHX KOHLEHTPATOPOB JIHTO-
duIbHLIX 3neMenTOB.

XoTa TeopeTHdeckH H3yueHHhle 06pa3ln MNopon MaHTHHM (M, CNCAOBATENBLHO, ¢
somounsa) Moryr GbiTh He CBA3aHM ¢ 3ajerajomiefl Hag He#t kxopoi#f, mpencrasss,
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HaOpHMep, BHCTYNH acTeHocdepw [3], cyuiccTByeT AocraTouHo apryMEHTHPOBaHH,
NpeANoIOXCHHE O KOMIICMCHTADHOCTH COCTABOB H B3AHMOCBA3H NPOLECCOB 3BOTIONy,
MaHTHH H KOpHl JHTOCepE. ECIH NpeanonoxeHHe 0 3aBHCHMOCTH 3BOJIIOUHA MaHTyy,
u xopul Ceneprofi MOHroJIHH BEpHO, TO MOXHO CAC/IATh CJCAYIOLINEC BHIBOAMI.

1. Tpu rnaBHbIX pyGexa 3pontonun MaHTHH (~2,0, ~0,6, ~0,06 Mapa neT) no-pas3no
3aQHKCHPOBAIHCh B 3BONIOUMH KOpH. IBa mocneaunx pyGexa 3agHKCHPOBAHH B Hap,
Gonee momuom GazanbToBOM MarmMaTHIMe Ha Tepputopun MHP: oxosio 600 MK pe,
Halan obpasosanach Gonbmias wacTh opuonntos Ceseprolt MoHronnu, cpeau KOTOpLx
H3 MarMaTHICCKHX NOPOA NpeobiafaloT 6a3uTw; HaYHHaA ¢ 60 MJIH JIET Ha3a A IPOABHCy
HeoTexTOHHYeCknll ITan axTHBH3auuH LleHTpansHON A3HM ¢ H3BEPECHHEM OrPOMHLy
Macc NPeHMYILECTBEHHO Cy6IICIOMHEIX H IIC0YHBIX GasanbTonaoB. [locneaHRe NanHy,
O HAJIHYHH CpeaH OQHONMTOBLX BYJIKAHHYECCKHX MOPOA acconnaunit IOHLIX OCTPOBHKY
JAYT CBMACTEABCTBYIOT NPOTHB NPAMOR CBA’H MeXIy NPOUCCCAMH BLIMUIABMCHEy
MaHTHAHBIX MarM H o6pa3’oBaHHCM H3 HHX BYJKAHHYCCKHX nopon oPHOJHTOB. Bojnes
BEPOATHO, YTO YaCTHYHOC MNABJCHHC MAHTHH OKoJio 600 MiH neT Ha3aa o6ycioBmyg
o6pasoBanue okcaHH4yeckoft xopH B 30Hax THna COX, a 6a3suTH OQHONHTOB — yxe
Pe3yALTAT, NO-BHAKMOMY, NepepaboTKH Takolt okeaHHIECKOH KOPH B IOHBIX OCTPOBRKx
ayrax. HaoTonumMH METONAMH NOKa He (GHKCHpPYETCS pa3HHLA BO BPEMEHH Gopmp.
POBaHHA oOKeaHHYecko#f (Mo cocTaBy) KOPH H OCTPOBOAYXHBLIX BapHAHTOB KOHTR-
HeHTaNbHOR Kkophl (B OPHONHTAX) paHHEKaNeAOHCKOro Mopckoro Gacceitna Cesep-
Holf MoOHronuu. 3T0 MOXKET CBHIOCTE/ALCTBOBATL B MOJb3Y MPCANOJOXKEHHA O Npar.
THYCCKH OAHOBPEMCHHOM Pa3BHTHH PAHHCKAJICAOHCKHX MAarMaTHHYCCKHX MpOLICCCOB p
o6ctanoBkax COX H 10HEIX OCTPOBHHIX Iyr. Ele pa3 noaYepkHeEM, 94TO paHHEKAaJICAOE-
cxuff 3Tan 3BOJIIOUHH MAHTHH NMPOABJICH YaCTHYHO B JCIUICTHPOBAHHOM €€ COCTaBe,
aHaJIOTHYHOM MAHTHH HCTOYHHKOB TOJICHTOBHIX 6a3albTOB COBPCMCHHBIX 06CTaHOBOK
COX, a wacTHYHO B MCTacOMaTH4YCcCKkH-npeobGpa3osanHofi o6GorameHHo#t HecoBMecTn-
MBIMH 3JJICMCHTAMH MAHTHH, H3 KoTopolff Moryt BuinaBasThca Ga3UTOBBIE Marmu
nopbllieHHO! mienoynocTH. [103TOMY MOXHO 0XHOATB, MTO yikKe C BO3pacTa OKOJio
600 mnu netr B CeBepHolt MOHrosMH co3fajnch YCJIOBHA IS H3BCpXeHHA Ga3Htor
NOBHIICHHON MIENTOYHOCTH, HO NOKa MBI HX HC 3HAacM.

Bonee MouiHkIi npoliecc MeTacoMaTHYeCKoro oforaimeHns MaHTHH B CeBepHoit Mon-
TONHH OTMe4YaeTca B kaltHosoe (okono 60 MnH ner Haszag B0 COBpeMEHHOCTH). M3
Takoff MaHTHH BBINIABHIHCh Ga3HTOBLIC MarMbl HEOTEKTOHHYECKOf aKTHBH3aUuK,
mHpoko pa3BuThiec B Cepeprolt MoHronuan.

2. Han6onee panuufi 3tan genneTHpoBaHnds MaHTHH noa CesepHoit Mourosmed
2 MIpA NeT Ha3ajl KOPPEJIHPYCTCA C MOMCHTOM CO3PCBaHHS KOHTHHCHTaJbHON KOpH
B CeBepHoft MoHronHus A0 CNOCOGHOCTH K XECTKOMY pPacKajhIBaHHIO H pHTOTEHe3y.
B 370 Bpems dopmupyloTCH HaltkoBme nosca, BO3MOXKHO, ABJIAIOLIMECH MpooGpazaMu
3e/ICHOKaMEHHHX MOACOB B OCHOBAHMH ILIHTOB. BeposTHO, Ga3sHTOBBIC MarMbl TakHX
MOACOB M BBIUIABIAIACL H3 nNepBHYHOM npumuTHBHON ManTHH. IToavepkHeM, 4TO
2 mapn net Ha TextoHmnueckoit kapte CesepHolt Epasuu [17] u no aanHmM B.C. ®e-
noposckoro aia Bafixanbcko#t ropHo#i o6nactu [18] — 3To xapenbcxu#i py6ex 3asep-
weHnA GOPMHPOBAHHA KOHTHHEHTANbHOM Kophl. QueBHAHO, 3PEJIOCTL KOPHI M ee CIo-
COGHOCTD K packojly ABNAIOTCA NpHuYHHOM nopHpedckoro AeneTHPOBAHHA MAHTHH.
PaHbllle 3TOMY MpolecCcy NMpEenaTCTBOBaja pa3orperas M IiacTH4Has kopa. IIpoGnema
¢opmHpoBanua 3Tolf Gonee paHHelt (BHOHMO, apxelickofl) kOHTHHeHTa/IbHOH KOpHI B
Cesepuolt Monronun ocraerca HepemeHHo#t, ITo kpafineff Mepe H3oTONMHBIE maHHME
He QHKCHPYIOT B H3y4eHHHIX o6pa3uax nopoj MaHTHH NPOLECCOB, CHEXPOHHLIX ¢ 00pa-
3oBaHHeM 310l paHHel koHTHHeHTanbHON| KOpHL. IIpuyHHOH 3TOrO MOXET GHITH HENOCTE-
TOYHAA MPEACTABHTEJIBHOCTh H3YYCHHBIX MOPOJ MaHTHH NHGO OTCYTCTBHE CBA3M 06pa-
30BaHMA OpeBHe#tine#t KOHTHHEHTANbHOR KOPH ¢ MpoLEcCaMH B COBPEMEHHON MaHTHH.
B mnocnegHeM ciyvae HYXHO AONycKaTb, 4TO apXxefickas KOHTHHEHTaJibHas KoOp3
BO3HHKJIA H3 C/IOEB MAaHTHH, KOTOPHIX MHI ceiivac HabnoAaTL HE MOKEM.

3. M3oTonHBIe OaHHble QHKCHPYIOT OBa OTHACIbHHIX 3MH30Ja MAHTHHHOro Marma-
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Wadapoin-Yapar
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Puc. 13. Cxema cTpoenna nuroceput mon soxusM o6pamnenneM Cubupcxoft matpopmu

] — xopa; 2 — MaHTHA, CGOPMHPOBANHAR 2 MJPA NET HA3AM; 3—6 — MBHTHA, HIMCHCHHaA (OenaeTHpo-
sanfas ¥ (uny) oboramennas) nponeccamu pudrorenesa: 3 — penn-nnmuexembpuficxoro, 4 — aesoncxoro,
§ — nepMckoro, 6 — nojauexafiHoloficxoro; 7 — MarMaTHYECKHE OYarH

ta3Ma okoJio 2 i 0,6 Mapa neT Ha3al, HO MBI HE HMEEM OCHOBaHHu CYHTATD, 4TO 3TO 6bLI
HeNpEPhHIBHEIAA NPOLECC C KOHIA PAHHErO NPOTEPO30A H RO KOHUA BeHaa. B manTnitHpix
meTxax moxa He ¢urcupyerca M Gafixanbcxu#t 3Tan GopMHpPOBaHHA OKCAHHYECKOTO
MarMaTH3Ma Ha TeppHTOpHH CeBepHolt Monronun.

4. Kax noxasaHo paHee, 6a3HToBHIi#t MarmMaTH3M npossuwics B CesepHo#t MoHronnu
nosgHee 600 MIH NeT, HanpHMEp B CBOHE, B MO3OHEM MAaJIC030¢, ME3030€, XOTH H B
MeHbIIMX MacmTabax, ueM B xaneqoHRAaX. MoxHO 6ulsio 66 OXHAATH PHKCAIIMH 3THX
mpoleccOB B MAHTHH H COOTBETCTBCHHO B Hoaynasx synxana lllaspun-Ilapam, HO
e¢c HeT. HamomMHHM, 4TO 3TOT MArMaTH3M 6Ll cBf’laH C MOANHTOCHEPHBIMH AHa-
NApaMH, BHCOPABIIMMHCA B JHTOChEpy Ha OrpaHHYCHHBIX yuacTkax. Hx mpoexuuamu
Ha 3¢MHOM IMOBEPXHOCTH ABJAIOTCA COOTBETCTBYIOIIHE MPOCTPAHCTBCHHO Pa3o6IeHHbIC
ICBOHCKHE, MO3QHCKANICAOHCKHE H MO3gHEMe3o3ofickHe pHTOBHE 30HB. BeposaTHo,
BAHAHHE TAKHX AHANHPOB Ha COCTaB JHTOC(EepHON MaHTHH Takie OBIJIO JOCTATOYHO
NOKXaJbHBIM,

Ha puc. 13 mA3o6paxeno cxeMaTHHECKOC CTpOoeHHMe jHTOchepHO#t MaHTHH, OTpa-
xajolice NPOCTPAHCTBCHHLIC COOTHOIICHHA MCXAY PA3HOBO3IPACTHBIMH TJIyGHHHBIMH
Bo3geficTBuaMu Ha ee coctaB. M3 cxemm cnenyet, 4TO coCcTaB MAaHTHIHHX KCEHOJIMTOB
38BHCHT OT TOTO, 4epe3 KAKHE YUaCTKH JHTOchepn ApEHHpOBANHCh kaftHo3ofickue
6asanbToBRle Marmul. I1o-BHAHMOMY, 3TH KCCHOJIHTH MOBCEMECTHO MOMXHBI HECTH
BELICCTBCHHBIC CJICAB ABYX KpynHefmuX co6uTHH, 3aTPOHYBIIAX JHTOCHEPY MOA BCEM
0XHbIM obpamienneM Cubupcxoit nnatpopMbl H NPOHCXOAUBIIMX 2 MJIPLH JIET Ha’zand
(crabunH3anuA KORTHHEHTAbHON KOpH B pernoHe) u 600 MnH NeT Ha3ax (ITAN AECTPYK-
OHH KOHTHHEHTaJIbHO# XOpHI H XpynmHOMAcIITAGHLIX 6a3a/IbTOBHIX HIMAHHHA B 30HaX,
daxcHpyeMHIX B HACTOAMICE BPeMS OPHONMATOBKIME nogcaMu). Pukcanus Gonee MonogLIX
nopnurocdepHUX mnpoueccoB (pUPTOrcHe3 HACBOHA, NMO3AHEr0o MNAJCO308 H TNMO3QHEro
Me30301) HanGoJsiee BEpOATHA B TEX YYACTKAX PErHOHA, rAc MO3HUHA XaftHo3oficxux
6a3anbTOB ¢ KCEHOJIHTAMH NMPOCTPAHCTBEHHO COBNANACT C PHGTOBHIMH 30HAMH yKa-
3aHHMX cTagufi. HanpuMep, TaxEM MeCcTOM saBaseTca palioH p. BHTHM, rae cOBMEIICHH
NposiBNeHHR ACBOHCKOTO H xaltHo3ofickoro pudTOrecHHOro MarMaTH3IMa M rae, no cooG-
mennio II.A. MoHoBa, Hapafy ¢ H3O0TONHBIMH METKAMH Ha YPOBHC 2 MJIpPA JIET H
600 MnH ner oTMevalOTCA METKH Npeo6pa’oBaHHA JHTOCGEpHON MAHTHH BO3PACTOM
410 mna ner. B LentpansHoMm XaHrae, rae pacnonoxen synxaH ILlasapus-Ilapam,
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TAKHX PHQTOBHIX 30H HET, NMOITOMY H BO3AcHCTBHE Manco3ofickHX M Me3030MHckyy
MaHTHAHBIX JUAMHPOB HA JTHTOCGCPY pErHOHA MOTJIO HE NPOABHTHCA.

B nenom usotonHas 3sosionus MaHTHH CebepHolt MOHTOIHH OTpaxaeT 3aBepilieny,
3penofi KOHTHHEHTaNbHOM KOPH 2 MApA NeT Ha3af, o6pasoBanne oxeanuueckoft xopy,
0,6 mMapa ner Hasag W ¢opmuposaHne MarMm kaltHosofickux Ga3sHTOB NOBHIIIEHHo
IICIOYHOCTH.
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242 (235.22+235.223+517.3)
A.B. Jepryuos, B. Jlyscanganzan

KAJEJIOHHUABI LEHTPAJIBHOH A3HMH:
HEKOTOPBIE OBIMHME PE3YJABTATBI H NPOBJIEMbI H3IVYEHHSA

O6o6uieHHOE noHHMaHue kanenoHua Lentpansuolt Asuu (KILA) xak enunofi moxpos-
go-cxnanuatoll obnactu, oxsarmBaromelt Anrae-Casnckyio o6nacte CCCP u 3a-
8 AHYIO MOHromnIo, CIIOXWIOCh B 3HAYHTE]AbHON cTenmeHH B pesynabrate pa6ot Co-
,ercxo-MOHronbcxoﬁ Hay4HO-HCC/ICAOBAaTE/IbC KO reonornyeckolt axcneauuun AH CCCP
u AH MHP. KIIA pacnonoxens Ha 10ro-BoCTOYHOH OkpauHe Vpano-MoHronbsckoro
posica, OTPRHHYCHBl HA BOCTOke ApeBHHMH Boctouno-CasuckuM u TysuHo-Mon-
ronbCKHM MACCHBAMH, Ha lore M loro-3anafic — repunHugamu IOxuo#t Morronum,
a Ha CEBCPO-3anajic OHM MNOrpykalTCA MOoA uexos 3anmanaHo-CuGHpcko# IIHTHL
O6pa30BaHHE HAXONALIKXCA B ITHX Npe/ieax NOKPOBHO-CKNAAYaTHIX coopykenuit KIIA
4auanoch C Pa3BHTHA BeHA-kemOpuiicko#l opuonuToBOR accouHauuu H 3aBepIIMIOCH
JeBOHCKHMH OPOTCHHEIMH GOpPMALHAMH.

OCHOBB! COBPEMEHHOTO TEeKTOHHHeckora palfoHuposaHusa Antae-CasHcko# obnactTH
Gunn 3ayo0xkeHnl B.A. Kysnenoswm B 1952 r., 3atem Gonee netanpHo H 06ocHOBaHHO
palioHHpOBaHHE 6bUIO BHIMONHEHO reojioraMH TpecTa “Asporeosnorua” (1959 r.), n B
[IaBHEIX YePTax OHO HE MOTEPAJIO CBOETO 3HAYCHHA A0 HACTOALICrO BpeMeHH. O6mwas
XapaKTEDHCTHKAa CTpoeHHs 3anmagHofi Mouronuu Gnina nameueHa B.A. AMaHTOBLIM
(1963 r.), I1.C. Matpocosnim (1969 r.) u K.JI. Bonouxosnuem u A.H. JleoHTbeBHIM
(1964 r.). BaxHble cBeneHus mo crpaturpadun 6biau cobpansl H 0606menn: H.I'. Map-
xosolt (1975 r.). H3ayuenne Bcelt LlentpanbHo#t A3mm ¢ mo3uunli MoGuamiama Guuio
pavato JLII. 3oneHmaitHoM, koTopuift mokasan, 4To ee cTPyKTypnl oGpa3oBaluch Ha
MecTe OpEeBHEro okecaHa,

CoBpecMeHHBIC TNPEOCTAB/ICHHA O CTPATHrpadHH, rPaHHTOHAAX M TEKTOHHKE NpH-
pefieHB! B MoHOrpaduu [9). B neit n apyrux pabotax e¢ aBTOpoB NpeAIOKCHO PellCHHE
MHOTHX Npo6iieM CTpPOCHHS H Pa3BHTHA KajenoHun IleHTpannHo#t Asun. B nx uncie
TeXTOHHYECKasA NPHPOAA "BHICTYNOB ApeBHero dpyngamenTa” [8]; wmpokas pacnpocTpa-
HCeHHOCTh OQHOJINTOB H pa3Mephl Majlc00KEaHHYECKOTO ~OacceliHa; pacnosioxKeHHe
NaJeOTEKTOHHYECKHX 30H H COOTBETCTBYIOIIHX HM wactelt 3toro G6accelina [10];
CTPOEHHC MLIHPOKO Pa3BHTOrO TCPPHIMEHHOrO0 KOMIIEKCA H COOTBETCTBYIOWICTO €MY
rny6okoBoanoro Gaccelina [2); pacnpocTpaHEHHOCTb TOPH3OHTAJIbHBIX ABHXKCHHH H
NMOKPOBHO-CKJIAQIYATOC CTPOCHHE KaJeHOHCKHX coopyxenuft [5, 6] u ap. B mociennne
roasl T.H. Xepackoso#t aeTanbHO H3yueHb! H y6EOHTENbHO OMHCAHLI FEONIOTHYECKHE
dopMauun H ycnopus ux o6pa3oBaHus Ha paHHell BeHa-xemGpufickolt ctaaun pa3suTHA
xanegoHun [28].

TextToHHYeckoe equucTBo Antae-CasHckol o6aactu n 3anaanolt MoHronun nospo-
JSeT NPeUIOKHTh TCKTOHHYECKOE palioHnpoBaHne kanenoHun scelt LleHTpanbHo#t A3un,
YYMTBIBaA CTaOHMHOCTH HX pa3BuTHA (pHC. 1).

Jokaneaonckoe o6paMiIenne KaIeJOHU NPHMbIKAET K HHM C BOCTOKA B BHAE KPYMHEIX
BocTouno-Caanckoro ¥ TyBHHO-MOHroNbCKOro MacCHBOB. B MX CTpOeHMH BhIACAAIOTCA
TPH CTPYKTYPHHX 3Taxa. HHuxHult — cob6cTBeHHO $yHAAMEHT, OH ClOXKeH apXxeficko-
HHXHENpPOTEPO3ONCKHMH KOMIUIEKCAMH TJIyGoKO MeTaMOPGH3OBaHHLIX H CJIOXKHO Ae-
bdopmuposannsix nopoa [19]. Cpennnft cTpykTypumifi 3Tax mnpeacTaBieH pa3pos3-
HeHHBIMH PHQTOreHHLIMH rpaGcHaMH H IIHPOKHMH NpPOrn6aMi, BLIMOJHCHHBIMH pa3-
HBIMH 110 COCTaBy, CTPOCHHIO H CTENCHH MeTaMopdH3Ma prdelickuMu oToxeHuamu[16).
3anonxenne nporu6os H rpaGeHOB cpeAHero Taxa 3aBepluaeTca rpy600610MOYHEIMH
KBapL-apKO30BHMH MOJIACCOHIAMH H aHAECIHTO-PHOJIHTOBLIMH BYJIKAHHTAMH, KOTOpbIC
YaCTO HECOTr/IACHO MNEPEKPLITHl TCPPHrCHHO-KaPGOHATHBIMH OTJIOXKCHHAMH BEPXHEro

© A.B. iepryuos, B. Jlyscannansau, 1990
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Puc. 1. Cxema TexToHnvYecxoro pafionnposanus Licntpanbuoft Azuu

1—3 — KanenoHCKHE COOPYXCHHR, COOPMHPOBABIIHECA B PAIIHYHLIX YaCTAX NAJICOOKCAHHUCCKOro
Gacceftna: I — cpeaunnoft ("nuabazoso-cnuanrdsas” o6nacts), 2 — xpacsoft ("cnuauT-xepaToduposas”
06nacTh), 3 — npukoHTHHenTaNBHOM ("6a3aNbT-aHACINTOBAA” 0618CTS); 4—06 — 30HBI, NPOILICAIINKCE NEPEXOHYIO
CTaf{HIO B YCNIOBHAX: 4 — OCTPOBHBIX AyT, 5 — kpaeBuix Mopeli, 6 — pemkToBOro oxeanuveckoro Gacceiina; 7, § —
eCTPY KTHBHbIC NROTHOM C TCPPHTEHHO-BY/IKAHOTCHHLIM (7) M TEPPHrEHHLIM BLINONKEHHEM (8); 9 — Mexrop-
Hule nporubul K BnaguHL; /0 — apesHee poxanenonckoe obpamnenne; 11, 12 — ocamounnift uexon: 11 —
Cubupcxoft nnatdopmul, /2 — 3ananso-Cubupcroft nantst; /3 — repuunnnm

"CTpyxTypHbie 30HH Antae-Casncxoft o6nacti: Cn — Canaupcxas, KA — Kysneuxo-Anataycxas, Kc —
Kem6pocasuckas, PA — Pymno-Antaficxas, Up — Yapuwckas, Tn — Tanuuxas, A4 — Anyficko-Uyf#icxas,
Kt — Katyncxas, X4 — Xonsyucxo-Yy#icxas, Un — Yynummancras, 3C — Janaguo-Casncran, CC — Cene-
po-Casncxas, Tu — Tauuyonscxag, XM — XamcapuHCKa®; CTPYKTypHue 30HW 3anagHoft Mowroms:
MA — Mouroascxo-Anraficxas, O3 — O3epuas, [ir — Jarannenscxas, XX — Xau-Xyxsficxas; HanomeHune
pnaauns: K3 — Kysneuxas, Mu — Munycuncxas; ¥JI — Viimencro-JleGencxan, Ts — Tysunckas; aecrpyx-
Tusubie nporubu: FOA — IOxno-Antaficknft, IO — Hemouno-IOctuiacxuft, K6 — Kob6mucxuft

BeHI-keMb6pHiickoro cTpyxTypHOoro sraxa [9]). DTor 3tax onpeaenseT Henmocpes-
CTBCHHLIC CBA3H KaJcAOHHI M NOKAJCAOHHA BO BpEMEHH M mpocTpaHcTBe. OH pac-
NpocTpaHeH 'IIHPOKO, HO HCPABHOMCPHO H NPEACTABJICH TCPPHICHHO-KapGoHATHLIME
OTNOXCHHAMH MHOINCOCHHK/IHHAJILHOTO THNa. MOIIHOCTH HX 38METHO H3MCHAIOTCS,
JOCTHraf 5—6 XM B XpYNHHIX nporuSax, Ho He McHbmie 2—3 xM [16]. 3aMeTHOE yBeIH-
YeHHe MOILHOCTEe# NMPOHCXOOHT K 3anmagHOMYy Kkpaio o6pam/ICHHA H rIaBHBIM oGpa3joM
3a CYCT HHXHHX BCHACKHX TOPH3OHTOB. DTH TEPpPHreHHBIC OTJIOKCHHA 3AMOJIHANH
nporu6hl, BHpaBHABaA peabed nepen ocaxkacHHeM KeMOpuitckux, B ocHOBHOM KapGo-
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4aTHBIX TIOPOZ HA 6onee 3HaYATEABHEIX naomanax. [o-suauMoMy, OHH 3aXOHOMEPHO
cBS3MIBAJIH B JIATCDASILHOM DAy OQHOBOIPACTHLIC OTJIOKCHHS OKPAHHbI KAJIC[IOHCKOrO
j18/1€00KCaHa H JMMKOHTHHEHTAILHOTO Gacceftna.

B cTPOCHHH NpEMHKalowedl Kk xanefoHHAAM okpaHHE CH6HpcKolt IaTdopmul Taxxe
MOXHO BHUIC/HTh TPH CTPYKTYDHHX 3Taxa, B OGLIHX YepTax CXOOHHIX C 3TauaMH
Ty,,mo-Mouronbcxoro MaccHsa [14). OnHaxo HET YBEPEHHOCTH B HX MOJTHOM CXOACTBE,
[0CTATOYHOM 1 TOTO, 9T06m ciuTaTh TyBHHO-MOHTOJNIbCKHA MACCHB MPOJOMKCHHEM
Cu6upcxoft 11aTPOPMBI, HO B TO XK€ BPEMS HE CYIICCTBYCT H NAHHLIX AJIS YTBEPKACHHA
o6 MX HECOMOCTABHMOM pa3fHUHH. ITostomy KkaxeTcs oueBMAHON HEO6XOOHMOCTD
0CTAHOBKH H H3YYCHHA rno6ansHoll anbTepHATHBHOM nMpo6neMu: asaserca nu Tysuno-
Mouroabcknft Maccus dacthio Cnbupcxoft nmatpopmu min Her? Jna pemeHus atoft
ppo6aeMBl HeO6XOIHMO BCCCTOPOHHEE H3YICHHE KAKIOTO H3 TPEX ITamel ITOro MaccHBa:
(VIS HHAHCTO 3TaXa — 3TO COCTAB METAMOP(OHYCCKHX NOPOA H 3Tankl HX 06pa3oBaHus;
ana ABYX BEPXHHX staxel — crpaTHrpadus, GuocTpaTHrpadms, nurtonorus, da-
quanbHO-GOPMalNOHHLIA, CTPYXTYPHHA H nancoMarHHTHHA aHanusnl. Tosnbko cpas-
geHHC 3THX JNAHHBIX, XaPakTePH3YIOWHX 3TaxH TyBHHO-MOHrOJbCKOro MaccHBa H
Cubupcxoft nnatdopmul, MOXkeT JaTh pewiecHHe 3ToH npobnemul. Ecan Tyesuno-Mon-
ronbckuft MaccHB aBaseTcA nmponoaxcHneM Cubupcxofi miaTdopMmul, TO CTpoeHHE H
o6pa30BaHHE BCEX TpEX 3Tamel NOMKHO GHTh CXOOHHWM HIH CBA3AHHEIM 3aKOHO-
MEpHBIMH NIEPEXOJAMHE; ¢CJTH X¢ OH OKaxeTCa pparMeHTOM WiH 060c06NCHHBIM MIKPO-
KOHTHHCHTOM, TOrAA NPH3HAKH CXOACTPA HJIH 3aKOHOMCPHHCE cBA3H ¢ Cmrbupcxoft
niaTdopmotit 6yayT oTcyTcrBoBaTh. BaxHOCTE pemenns 3Toft npoGsieMul peacTapnaeTca
oueBHIHO# H B TCOPETHYECKOM, H B MPaKkTHYCCKOM oTHomenuH. Hanmpumep, MOxHO
g¢ OXHAATH IIAPOKOrOo PpacnpocTpaHcHHs (OCPOPHTOB B OTIOKCHHAX OCAAOMHOTrO
gexsia 060cobeHHOro MaccuBa, HO OHO BMOJIHE BEPOATHO, ¢cnH Tysuno-MoHronbckult
MBCCHB ABJIACTCA 2acThio o6pamnenng Cn6rpcxoit nnaTdopmel.

CocTaB H CTPOCHHE OCHOBARNS NOKPOBHO-CKJISAYATHX COOpPYXcHHE BO MHOroM
onpencaA0T COBPEMCHHbIC NMPEACTaBNICHHA 06 HX nepsudYRoft TexToHHYECKoO# MpHpone:
OKeaHH4eCKOe, OQHOJIHTOBOC OCHOBAHHC HApAlY C APYTrHMH GAaKTOPAMH MNO3BOJACT
CYHTATH, 9TO ITH COOPYXCHHA CHOPMHPOBAIHCH Ha MECTE NajIcooKeaHHYeckoro Gaccefina;
KOHTHHCHTAJIbHOE CHAJIHYeCKOC OCHOBAHHC, CKOPCC BCEro, CBHICTENLCTBYET O GopME-
POBAHHH HX HA MCECTC MHOTCOCHHKJIIHHAJILHOTO 3MHKOHTHHCHTAJILHOTO HJIH 3Breo-
CHHKTHHANILHOTO HHTPaKOHTHHECHTaNbHOTO Gacceftna. B cBA3M c 3THM caeayeT Ha-
NOMHHTb O HCONHOKPATHHX yTBepxAcHHAX B.A. Ky3Henosa: "Ha paHHEM casiaHpPCKOM
Jtane pa3pHTHA Anrtae-CasHcxoft o6nacTn ee yjoxeM 6bljla KOpa OKCAHHYCCKOrO THNA
npd HerJy6okoM 3aJiecTaHHH NEPHAOTHTOBOTO cyGcrpaTa HWnH BepxHe#t MaHTHM”
[17, c. 19), xoTa panbmie Gonee o6muc piBoAR! GbiitH cAcnannl A.B. Ilefise: "Muorue nin
BCC 3BTCOCHHKJIHMHAIA oGpa3oBajiHch Ha TOHKofi xope HIH Jaxke Ha MOAKOPOBOM clioe”
(22, c. 44]). H Haxonen, xpynHeH#mIinM JOCTHXXEHHEM COBPEMEHHOM reosiorndeckoit Hayku,
OnpeAealoMHM MHPOBO33PEHHE MHOTHX T€¢OJIOrOB, ABJAECTCA YCTAHOBJICHHE CXOACTBA
CTPOCHHA COBPEMCHHBIX OKCAHOB H APCBHHX rcocHHKIHHancH [23 u ap.). |

B llentpanbHofi A3un popMauHH MelaHoKpaToBOro, rab6po-runep6a3nTosoro ocHo-
BaHHA B ¢AHHOM pa3pe3e ¢ APYrHMH YWICHAMH OGHONHTOBON ACCOLHALIHA BCKPHIBAIOTCA
TONIBKO B HEKOTOPHX, HauGoJiee XPYNHBHIX NOKPOBHO-CKNIAQYATHIX COOPYXKCHHAX.
inpoko H3IBecTHHI runep6a3uTOBLIC MOACA, OrPAHHYHBAIOLIAE, PEXKE pacceKarollMe ITH
coopyxenun. OaHako B uesoM B Antae-Casnckoff o6nacTH oGHapyXEeHO MHOXECTBO
BHXxogoB runep6aszutos — Gosee 700 {24 u ap.], He MmeHee 100 ycTaHOBJICHO B 3a-
naguo#t Monronuun [9, 25]. Ho-suagumomy, 310 o6was ocoGEHHOCTL CKIAAYATHIX
obnacreft, Tax xax B LlentpansHoM Kaszaxctane HX Toxe BuisBieHo okono 550. Cnenyet
NOAYEPKHYTh, YTO MHOTHC BHIXOAL THMEPGAIUTOB HAXOAATCHA OAJIEKO OT KakHx-mHGO
"NOACOB™ H paccesHB Ha GONBIIMX IUIOWAAAX. 38 NOC/HCAHHE rOAbl OGHAPYKEHO MHO-
xecTBO 06noMKOB H 6/10KOB rHNep6a3uTOB, 4allle CEPNICHTHHHTOB pa3MEepoM OT CaH-
THMETPOB H OO COTeH METPOB B cocraBe MejaHxkelt H onmuctocTpom [1, 6] mmm
octaHuoB nokposos [9, 10].
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Prc. 2. BLixoas MenaHOXpaTOBOro OCHOBAHHA OQHONHTOB B CTPyXType 3anaano-CasHCXOro CHHK/IHHOpRy

1, 2 — aBToxToH: | — TeppHreHHas QAHMIOHAHO-TYPSHAKTOBAR H ApYTHE GopMaunn (€, ;) 2 — 3enenue
MeTaMOpdHUiCCKHE ClaHIbl, MCCTAMH MOBHIICHHWX Aasnchufl; 3, 4 — annOXTOH: 3 — MENAHOKPATOBRO:
ocHoBaHKe odHonuTOBOM accouuanun (ra66po-rHncp6a3HTH M CEPNCHTHHHTOBMIA Menanx), 4 — nuaGay.
CNRANTOBASA, CNUWIKT-KepaTOPHpPOBas u Apyruc dopmaunn opuonutosoft accounaunn (V—-€,); 5, 6 — Heoap-
TOXTOH: 5 — xapGOHATHO-TEPPHICHHBIC, MONACCOHAHWE H Apyrue dopmauun (O—S), 6 — oOporeHHme
BYNIKaHHTH i Mojiacehl (D); 7 — TeXTOHHYECKHE NOBEPXHOCTH B OCHOBaAHHH NOKPOBOB; § — MOJOABIC KPyTo-
NajalomKe pajnoMel; 30HH cxydusaHua: 1 — Cesepo-Casncxag, 2 — Bopyccxas, 3 — Kyprymnbuncras,
4 — AxTtoBpaxckas, S — lllanmanscxan, 6 — Yaran-Yayucxas

Hau6onee HarnaaHuM npHMepoM raG6po-runep6a3HToOBRIX NOACOB, N0 HALLIEMY MHe-
HHIO, MOTYT CJIY)XHTb BBIXOAHW NOPoJ OPHONHTOBON accOUHAUMH B OCHOBAHHH paj-
Pe30B KpbUIbeB H LECHTPHKJIHHAJIbHBIX 3aMbixanuil xpynnefimero 8 KIIA 3anagwo-
CasfHCKOTO CHHKJIHHOpHA, a Takxke B Buac Illanmmwanbckoro H Bopycckoro ropcros,
BCKPLIBaIOIIHX OCHOBAHHC pa3pe3a B CPCAHHHLIX YaCTAX 3TOro CHHKJIMHOpHA (pHC. 2).

HauGosee xpynuuit KypTymnOuucku#fi MaccHB pacnosiomeH B mpeaenax OZIHoO-
HMEHHOrO nosica BAOJIb IOTO-BOCTOYHOro Kpbhua 3amaano-CasHCKOro CHHKJIHHODHS.
IOro-BocTouHee ero OYHMT-rapulGyprHTOBOro Aapa HaXoAATCA IacTooGpa3HHeE Tena,
CNOXCHHBIE MOPOAAMH AYHHT-KJIHHOMHPOKCEHHT-rab6poBoro, a 3aTem ra66po-amdpubo-
JIITOBOTO KOMMNJEKCOB, a Takxke ra66po-HopuTamMH H poaMH fAaek nnabalos, mop-
CTHNaOWHKX 6a3aJbTOHON YHHTHHCKOA CBHTH BeHAa—HHXHero xemGpus. OHM norpy-
XKAIOTCA HAa IOTO0-BOCTOK, TFAE CMEHAIOTCA BepxHekeMmGpuiickolt anacyrcko#t ceurofl.
B ceBepo-3anagHoff WacTH MacCHBa CEpHs MOJIOTHX HAJBHIOB MApKHPYETCA CeEpIcH-
THHHTOBBIMH MEJIAHXAMH, NOA KOTOPLIMH HAaXORATCA BBHIXOAW 3€NIEHHX, 4YacTo
rmaykodancoaepxkamux cnaHues. CXOOHBIC 3/IEMECHTH CTPOCHHA HMCIOT H ApYrue
MaccHBhl KypTymm6HHCKOro mosca, NpPEACTaBIfIOIICr0o B HEJIOM MEJIaHOKPATOBOS
YHOyAHpYIOUlee AAPO Y3KOro AHTHKIHHOPHA, ONPOKHHYTOTO Ha CeBepo-3amajg H pad-
6uTOr0 WAphMXKAMH H8 MOXPOBH H NNACTHHH [27]. MHOrOYHC/IEHHHE MAaCCHBH
ra66po-runep6a3uToOB BHIXOAAT BAOJIb CCBEPHOro Kpbula 3anagHo-CasHCKOro CHHKIE-
HOpHA Takke B accoumanunm c Gasanbrompmamu. Kpome Toro, oueHs kpymHailt Bo-
pycckulf MacCHB OTXOAMT OT 3TOr0 KphUIa Ha .JOro-3amaf K fApy CHHKJIHHODHA.
o pauusiM H.JI. Ho6peuosa u JI.T. Iouomaperoii [12], B ero cTpoeHHH yuacTByHOT
NOpoAbl TEX € OPHONHTOBHX KOMIUICKCOB, HO 3HAYHTEIIbHO CH/IbHEE H3IMCHCHHBIC.

B 3anagHo# 4acTH CHHK/IMHOPHS OT €ro IOXHOTO Kphi/ia K AApY B CeBEpO-3anafHOM
HanpaBieHHH npociexupactca Mlanmanscknit opuonutornift nosc. OH oxaHYHBaeTCA B
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Puc. 3. BHXOAB MEIAHOKPATOBOrO OCHOBAHHA odHONHTOB B UeHTpanbHOR uacTH Kylnenxoro Anatay. Cxema
cocTap/icHa ¢ HenonblosankeM mMaTepHanos O.I. Konosanosolt 1 H.A. Ilpycesny (1977 r.)

1 — aBTOXTOH — METaMOPHYUCCKHE NaPa- H OPTOCABHIULI, THEACK; 2—5 — aNIOXTOH — MENAHOKPATOBOC
ocHoBaiHe ODHONHTOBMX Noxposos (2, 3): 2 — runepbasutosuifi, 3 — ra66po-AyHAT-NHPOKCCHHTOBKI
ra66po-ambubonurosniit xoMnneKCh, 4 — MENAHXHPOBAHHNE ODHONHTH, § — NOPOAM COHIHT-KepaTodHpO-
sofl, xpeMHHCTO-TydoreHHOff, KPEMHHCTO-TeppHreHHO H KpeMHHCTO-xapGonaTHoft popmauufi, noxansHO
AIMCHCHHBIC [0 3CNCHLIX C/aHIEB; 6, 7 — HCORBTOXTOH: 6 — MOJIBCCOMAB M OporeHubic Bynxanuth (D),
7 — rpannTonanl (PZ;); 8§ — TeXTOHHYCCKHE NOBEPXHOCTH B OCHOBAHHH NOKPOBOB; 9 — MOJIOAbIE KPYTONAAAIO-
mwe pa3nomel; 1—4 (UHGPH Ha cxeme) — NOKPOBHLIC CTPYKTYpH: 1| — ropw Yemonan, Ctanosoft xpeber,
2 — ropul Mensexseft, 3 — Koxyx-Iusaccxasn, 4 — Kynaycryion-Cemenonckas
Pmc. 4. Buxonnl MeaHOKPaTOBOrO OCHOBAHHA OQDHOMHTOB B TEKXTOHHYCCKHX 30Hax lanagHoft Momxronuu

1, 2 — xpeber Xan-Xyxa#i: ] — cesepnnift cxnon, 2 — joxHuuiilt cxnon; 3 — Mexaypeane J3abxan—Xyuryf
(Xyrynscxult Maccun); 4 — xpeGer Hapubu (Anarynscxuit maccus), 5 — xpeber Xacarty; 6 — xpeber Xau-
Taftwup (Hapancxuit Maccus)

ucroxax p. Bomsmofi AGakan quuaHBIM (40 kM), HO y3kHM (o 4 xM) Kaparoabcxum
runep6a3HTOBEIM MacCHBOM, Fajibka TOPOJ KOTOpPOro HafiieHa B KOHrJIOMEpaTax HHX-
HEro OpAOBHKA. 3amagHOE H IOro-3anagHo¢ orpaHHYeHHA 3anagHo-CasHCKOro CHHK/IH-
HOPHA TaK)XC MAapKHPYIOTCA BHIXOJaMH NMOPOJ 0GHONHTOBOH accoUMalMH, B TOM YHCIIE
runepba3zuropuiMH MaccHBaMH. HauGonee xpynHuiff m3 Hux Yaras-Yaynckuit paszbur
Ha CEpHIO IUIACTHH KPYTHIMH cOGpocaMH ceBepo-BOCTOWHOrO maficHHA. B ero cocrase,
XpoMe THNep6asHTOB, YYACTBYIOT rpaHaToBblic aMPHOONHTH, HMelomHue ray6GHHHOE
MaHTH#tHO¢ mpoRcxoxueHre [29).

Taxum o6Gpa3om, MOYTH CO BCEX CTOPOH B OCHOBAHHH KPbUIbCB H LEHTPHKIIH-
HanbHHIX 3aMbikaHHt 3anagHo-CasHCKOro CHHK/IHHODHS, & TAKXKC PACCCKAIOMIHX €ro
TeKTOHHYCCKHX 30H BCKPHBaIOTCA NOPoAnl 0PHONHTOBOR accoLHALlHH, NPHIEM B HABH-
Goneec xpynHmX BHXOJaX BHAHO, YTO pa3pe3 HauHHacTCA ra66po-rumep6a3’uToBHM
xoMmnexcoM. [1o3TOMy MOXHO CUHMTaTh, YTO BeCh CHHKJIHHOpHH moacTHiaeTcR odHO-
AATaMH C MCJIaHOKPATOBLIM OCHOBAHHEM (CM. pHC. 2).

B Ky3nenxom Anatay 60abIIHHCTBO ra66po-runep6a3uToBhiX MACCHBOB, B TOM YHCIIE
Haubosnee xpynHuix, paccesso Ha Gonpmoft reppuTOopHH (pHC. 3). KpynHbie MaccHBHI
HMEIOT OBaJIbHLIC OYCPTaHHA, nocTHralT 20—30 XM B moncpeYHHKE H 3aJICTAIOT CTPYK-
TYPHO Bhillle MCTAMOPPHTOB, 06pa30BAHHLIX O BYJIKAHOTCHHMM H 0CaX04HBIM IOPOAAM.
InasHbie 0COGEHHOCTH HX CTPOCHHS TAaKHE X¢, Kak H JA Apyrax ra66po-rumep-
6a3sHTOBBIX MacCHBOB: CTPaTHQHKALHA M ONpPEAC/ICHHAA MOCACHOBATEILHOCTL B pac-
NONIOXCHHH TEX X¢ KOMIUIEKCOB MOPOA, pa3fe/ieHHHX Ha miuactoofpasHbie Tena
CePNEHTHHUTOBEIMH CjaHIamMH H meiaanxeM. H.A. IIpycesnu [26] onuchiBaeT ONHBHH-
aHTHropHTOBMC THefic B OCHOBaHHH HamGosee xpynHoro Maccusa (ropa Yemogan),
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Pue. S. CtpyxTypHO-reonoruyeckas cxema Gacceitna p. Huntynn-T'on Ha 10xHOM cxione xpebra Xaun-Xyxofl
(3anagras Monronns). Cocrasnena npu yuactuH T.H. Xepacxosoft, B. Jlyscaunansaua, O. TomypToroo,
3. Jauinasaa

1—4 — asTOXTOHHEIC 0Caf0uHO-ByIKaHOreHHbIe (€)) H NHTPY3uBHME (€, ,) o6palopauns: | — anznecInTo-
683a/1bTOBLIC NOPOHPHTH K TYPbl, 2 — HIBCCTHAKH C OCTATKAMH APXCOLMAT, 3 — MEJAHXHPOBAHHLIC OJTHCTO-
CTPOMbI, KOHTJIOMEPATH, FPABCAKTH, NMECUAHHKH, 4 — TPARHHUTOHAM; 5, 6 — HuxuAR noxpos (V—E€)): 5 —
CMHHT-KepaTOOHPOBLIC MaBH H TyPh, 6 — MACCHBHBIC HIBCCTHAKH C OCTATKAMH APXCOUMAT H NMPOCHAOSME
KPEMHHCTRIX nopox; 7—9 — sepxunft noxpos (V—€;): 7 — MeNaHXHPOBAHHNEC CNWINTOBLIC NIABK H TYM,
8 — KpEMHHCTHC NOpoan, 9 — NONHMUKTOBMA cepneHTRHMTOBWE Menaux; 10—I4 — HeoastroxToH (Di):
10 — 6ajanbHule xoHrjioMepaThl, [/ — KpacHOUBETHbC H MECTPOUBCTHLIC MONHMHKTOBEIC NEcHaHHKH B
anespostuTH, 12 — 6a3aNbTONAN, /3 — pHOMHTOBME NOPOHPHTH, /4 — IOPCKHE KOHTNOMEPATH; [5—I18 —
TCKTOHHYECKOC OCHOBAHKE: |5 — HAXHETO NOKPOBa, /6 — BepxHefl NNACTHHH HHXHErO NOKpoBa, /7 — BepXHEro
noxposa, /8 — mepxuefl NJAacTHHM BEpXHETO NOXpPOBa; /9 — xpyTomajaromiue pajnoms (a), namsurs (6)
20 — rpaHHubl Na%CK H NIACTOB



eTENbCTBYIONIHE O TEXTOHHYeCKO#f MPHPOAE €ro HHXHEro orpaHH4cHHs. CTpoeHHe
oAbIIHHCTBA MACCHBOB MOKA3LBACT, YTO OHH ABJAIOTCA OCTAHUAMH KPYNMHHIX OdHo-
yTOBIX TIOKPOBOB, COXPaHMBIIHMHUCA B MyJIbA0OGpa3HLIX CHHPOpPMAX.

p npeaenax xpe6ra Canamp ra66po-runcp6a3uroBhic MAaCCHBH TAKKE IIHPOKO

gcceSHB MO MUIOMAJH, OHH 3HAYHTENLHO CHJIbHEC NePOPMHPOBAHH M OTPAHHYCHMI

yTOnafalOLIHMH Pa3IOMaMH. O6mue ocobeHHOCTH CTPOCHHA rab6po-runep6a3HTOBLIX
MaccHBOB H TOCTOAHHASA HX CCOLHALHA C BeHA-KeMOPHACKHMH ByJNIKBHHTAMH NMO3BO-
agioT CYHTATh HX B Ky3neuxom Anatay m CanaHpe BHIXOAAMH MeJIaHOKPaTOBOIO
ocHOBaHHA OQHONHTOBOM acconnanuH.

Lenuift pas ra66po-runep6a3uToBLIX MACCHBOB MPOCEKHBACTCSA C CEBEPaA Ha 10T BAOD
pocTouHOfi TPAHHIE! KaJcIOHH/ C APCBHHM OGPaMIICHHEM, OHAKO HEKOTOPHIC H3 HHX
gaxofATcA H B ray6uHe ero. 37cch TOXC MPaKTHYCCKH BCC MACCHBH CONMPOBOX-

joTca BeHO-HHkHekeMOpufickumu (?) Gasanbrommamu. Tax, OcnuHcko-KuTtoftckuii
MacCHB MPEACTABJICH MAKETOM TCKTOHHYECKHX IUIACTHH, HMEIOLIMX IIHPOTHOE NPOCTH-
paHHE H PAjIC/ICHHLIX, Kak MpaBHIIO, CEPNCHTHHHTOBHIM MENAHXKCM. B ux ctpoeHun
y9aCTBYIOT KOMILICKCH ra66po-runep6a3uTOBLIX NOPOA MEIAHOKPATOBOrO OCHOBAHMSA,
6a3a/1bTOHAM K OPYTHE NOPOAK OGHONUTOBOM acCOLMANNHN BEHA —HHXHEr0 keMGpRA (7)
(apaHpcKas cBuTa) [18].

JOxHee, Ha ceBepHO#t oxpamHe Mounronun, pacnosioxed xpynsewmnit Ilumxnn-
cxufl mMaccus, eme cnaGo uiyuenHuwft. Ilo namnmm A.A. CasenbeBa, HHXHAS QYHHT-
rapubypruToBas €ro 4acTh HaXOAMTCA HA BOCTOKe, a raG6posaa TAroTeeT x samaaHolt
oKpaHHe, TA¢ k Heil npuMuIkaloT 6azansTonaAb. He HCKI0YEHO, YTO 3TOT MACCHB BCKPH-
paeTcA B OCHOBAHHH KPYIHOrO aJJIOXTOHA.

.Heckosibko runep6a3uToOBBIX MacCHBOB PacloJIONKCHO Ha CEBEpO-3aMafHON OkpaHHE
gpesHero CaHTHJIEHCKOTO -BHICTYNa H Ha [OXHO#M, mpopomxaiowetica 8 Moxroauio.
Ha ceBepe, B ArapaarckoM nosice, HaXOOHTCA KPYNHOC IUNTHTOOGpa3’HOE TEJIO CHIEp-
6a3uros (TapnamxuHCKHA MacCHB), mOrpyxalomieeca Ha CeBep, a8 Ha 1ore, B oceBoll JacTu
xpe6ta Xan-Xyxail, — JIym63ponsckuil MaccHB, CXOAHMNA ¢ MpeAWAYIMM, HO MOrpy-
xajoliHiica Ha 1or B cropoHy O3epHoil 30HH (pHuc. 4).

Baosb 10XkHOro ckjioHa xpebGTa Xan-Xyxs#f nmpoxomar nojocH cCepneHTHHHTOBOrO
MeNlaHXa, MOACTHNAKILHE OQHOJIHTOBBE NMOKPOBbI, HAABHHYTHIC C lOra Ha HHXKHe-
xeMGpHHACKHE AHAEIHTOBHE BYJIKAHUTH H JPEBHHE METAMOPHTH ABTOXTOHA (pHC. S, 6).
B CepNECHTHHHTOBO! MaTpHUC BCTpeualoTcs ($parMeHTH Bcex nopoa ra66po-runep-
6a3uTOBOrO KOMNaekca, opHONMHTOBOA accOLHAIMH, a TakXe JPCBHHX METAMOP(HTOB.
Mo-BHOMMOMY, 3TH TOJIOCH MeaaHxkell, moacTHNaOMKBE OPHONHUTOBHE IUIACTHHH,
pMecTe ¢ ra66po-runep6a3nToBeiIMH MaccHBaMH XaH-XyXas AB/IAIOTCA OCTAHUAMH
KpynHOrO OGQMOJIMTOBOrO aJUIOXTOHA, NCPCKPLIBAIOMICTO IOXKHYIO, MOHIOJbCKYIO,
okpanHy CaHTHJICHCKOTO MacCHBa.

IOxuee, pnonn 3anagHo#t rpaHuun J3a6xaHckol 30HMB, MpocnexuBaIOTCA He6ob-
OIHe TeNa CEPNECHTHHHTOB, MAPKHPYHIOIIHC MOJIOABIC KPYTONafaloliHe pa3JIOMbl.
NpamepHo B 30 XM K BOCTOKY OT 3Tolf rpaHMIBI HAXOAMTCA OTHOCHTEJIBHO KPYMHbiMH
(20X10 xM) yanuHeHHmi#t B HanpaBJICHHH ¢ ceBepa Ha tor Xyrynsckm#t mMaccus, cio-
WCHHBI# OTHOCHTEJIbHO CBEXKHMMH AYHHTaMH H rapubyprutamu. Baosns ero mogHOXKHS
ofHaxaeTca cepneHTHHHTOBHE MejaHX, a'c J0ra K HeMy TAroteeT He6oabmo# BhIXOR
INBOOTH3HPOBAHHKX 6a’asbTOHAOB. ITOT MAacCHB, BHAHMO, TOXC ABJIACTCA OCTAHHOM
odpHONMTOBOTO MOKPOBA.

IOxHas oxpanHa [J3a6xaHckoft 30HH Takke MapXHPYeTC HECKOJbKHMH KPYIMHLIMH
oduonurosniMu MaccusaMu — XauTtaftunpckumM, Japubunckum (cM. puc. 4) u ap. Bee
OHR HAXOAATCA B OCHOBAHHH O(HOJIHTOBHIX AJUIOXTOHOB, HaJBHHYTHIX C IOTa Ha 3Ty
oxpanHy. Ha HeCXOJIbKO OECATKOB KHJIOMETPOB yAAJieH OT Hee XacarTHHCkH# maccus.
Hrax, Boomp BocTouwHOrO npeBHero ofpamieHHS xanegoHun 3anmaguofi MOHrOJIHE
pacnonoxen uennifi pag ra66po-runep6a3HTOBHIX MAacCHBOB, 0COGEHHOCTH CTPOCHHA
B CTPYXTYpPHOTO MOJIOKCHHR KOTOPBIX MO3BOJIAIOT OTHOCHTH HX K MCJIaHOKPaTOBOMY
OCHOBaHMIO OPHONHUTOBRIX &J/UTOXTOHOB [6).

61
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Puec. 6. Teonoruvecxuft npoduns A—5 snons npasoro 6opra p. Huntynu-Ton Ha 10xHOM cknoHe Xpebyy
Xan-Xyxoft

1—5 — aBTOXTOHHME OcafouHO-ByNKaHOreHHRIe (€1) W HHTPYIHBHBIE (€,_3) 06pa3osanna: I — aupeyy,
ToBbic MOPOHPHTH H TyPu, 2 — TYDOreHHbIE NECHAHNEH, 3 — HIBCCTHAKH C OCTATKAMH 8PXCOUMAT, 4 — pq
NOHXHPOBAHHMIC ONACTOCTPOMBI, KOHTIOMCPATH, TPaBC/HTH, 5 — TPAHHTOHAM; 6, 7 — HHAHHA noxpg,
(V—€1): 6 — cCTUAHTOBLIC H XePATOHHPOBLIC 1aBbI H TYPH, 7 — BPXCOUHATOBLIC HIBECTHA KH C POCTOAMH Kpey,.
HUCTHIX nopoR; 8—10 — sepxuuit noxpos (V—€,): § — MCNAHXHPOBAHHAIC CITHIUTOBLIC JIABH H TYQLI, 9
KPEMHHCTHE NOpOAb, 10 — cepnenTrHHTOBMA Menanx; /1—13 — neoasroxTton (D). 11 — KOHTIOMEpary,
12 — xpacHoOuBETHBIC NECYAHHKH H ANEBPONRTH, 13 — GalansTonAW; 14, 15 — pasnomsi: 14 — xemMGpuficrye
wapbaxu, /5 — nocneaeponcxue c6pocul 1 836pocw

Taxum oGpa3om, Ha Bcell TeppuTopun xanenonun LlenTpanbuoft A3nM H3BecTHYy
xpynHblc ra66po-runep6a3nToBLIc MACCHBL, KOTOPLIC BLIXOAAT BA0Jb GPOHTOB O0dmo-
JIATOBLIX AJUUIOXTOHOB, CJIaraf HX MCJBHOKPATOBLIC OCHOBARHHA.

Pexe BcTpeualoTcs rHnep6asHTH B CTPYKTYpPax, CIOXKCHHEIX BepxHekeMOpHicknmy
QNHIIOHAHLIMH TEPPHIeHHLIMH TOJIIAMH, HO H 3/eCh OHH BMecTe ¢ 6a’albTOHMOamp
9aCTO PacMpOCTPAHCHH BAOJb OKPAHHHLIX NOMHATHHA H B COCTaBE BHYTPCHHHX TOPCTOB,
4TO JAaeT BOIMOXHOCTh IKCTPAMONHPOBATh HX PACNPOCTPAHEHHE BHYTPh ITHX CTPYXTYp
B Kav4eCTBC MEJIAHOKPATOBOTO OCHOBaHHA. Cie0BaTEIbHO, MOXKHO MPEANOJNAraTh, 470
ra66po-runep6a3uToBbiec XOMIJICKCH OPHONHTOBO’ acCOLHALHH CITYXaT MENaHOKpPaTo-
BBIM OCHOBaHHeM npeobnagalomero GonbIWHHCTBA (MM BCEX) KaJICROHCKHX MOKPOBHO-
cxaag4yaThix coopyxenuit LienTpanbnoft Asmn.

Komnnexcol auaba3oBhIX CHJIOB H JacK COYXAT BEIIECTBEHHBIM BHIPaXXCHHEM CBAeH
MEXIy 3THM MEJIAHOKPATOBBIM OCHOBaHieM H Gosee Bhicokoft uacThio pa3pesa oduo-
auroB. B Kyprymn6uncko#t 3one 3anagnoro Casna H.JI. HoGpenos n JL.I'. ITono-
Mapesna [11] onucann cepHio napajuieJibHLIX Jaek Auabasosoro, ra66po-ana6asosoro,
u3peaxa ans6uiodpupoBoro cocraBa, reHETHYECKH CBA3aHHBIX ¢ ra66ponaamu. Baepx
Mo paspesy OHH CMEHAIOTCA MIAacToo6pasHuMH Tenamu MeTaGazanbtTos u Gasamsto-
HuaMH YMHrHHCKON cBHTH. B 3anagHo#f MoHronun, Ha roro-BoctoyHo#t oxpanne O3cp-
Ho#t 30HH (xpebGer Xan-Talwmpu), xomniuekc Anaba3oBuix Aack obpasyer MomHu#
TOPH3OHT, PACNOJIOXCHHHWH Buille raG6po-MHPOKCEHHTOBOrO KOMIJIEKCA H HEMOCPEA-
CTBEHHO nepexoAAwnt B NoAylIcYHbIC JIABH.

TaxuMm o06pa3oM, MeIaHOKPAaTOBOC OCHOBAHHE mNpeAcTaBmiseT coGoit He mpocTo
$yHOAMEHT, HA KOTOPOM HaKaMJIMBaIOTCA TOJIIH NMOPOA, a ABJACTCA HX cyGcTpaToM, T.C.
06IHM HCTOYHHKOM, Npeo6pa3yoHMCA B IPOLIECCE PAa3BHTHA KOHTHHCHTAJIbHOM KOPH.
A.B. Tleftpe [22] cuuTan, 4TO MEJAHOKPaTOBOE OCHOBaHHE CJIyXKHIO mUTaomedt cpeaoll
npu o6pazosaHHH Auaba3oBHIX Aack, CWLI0B M 6a’ajJbTOHOOB B YCJIOBHAX TCKTO-
HHYCCKOrO PAcCHaHBAHHA H MPHUNOBEPXHOCTHOTO PACTAKCHHA.

IIpu3naHHEe MEJIAHOKPATOBOTO OCHOBaHHSA OPHONHTOB Cy6cTpaTOM kKameaonus LieHt-
panbHO#t A3um ofocTpseT BHHMaHHE K "BBICTYNaMm ApeBHero ¢$yHAaMeHTa”, kaK Hé-
INBAIOT BLHIXOAK METAMOP(OHHUECKHX NMOPOA, BCTPEMAIOLIMXCA vallne Bcero B o6Giactix
PACNPOCTPaHCHHS (GIHIIONIHOrO TEPPUIEHHOrO KOMILUIEKCA CPeIHero—BepXHero Kemb-
pusa. OGOCHOBaRMEM HX APEBHOCTH OOBIYHO ClyxaT GoJsiee BHICOKAA CTENEHb MET3-
MoppHuiIMa M cHOPMHPOBAHHOCTH, €M Y OKPYXalOUIHX MOPOA, a Takke OTIH
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gajonicecs NMPOCTHPaHHE CKIAAYATRIX CTPYKTYp [19). Oouaxo 3TH NaHHLIE HEOOHO-
,aa9HB H HEKOTODHIC H3 HHX OTBEpraloTcs HcciaenosatensmH [8, 13 u np.]. C apyroit
cTOpOHBI, B TOCNCIHCE BPEMA HAKAMIHBRIOTCA ONpelcicHHs aGconoTHOro Bo3pacra,
xa3bIBAIOLIHE Ha ApPEBHMM, Hepenko nopHdelickuit Bo3pacT ITHX MeTaMopdHTOB.

Fc/n 3TH JaHHbIE JOCTOBEPHB H JOCTATOYHM JJI1 NPH3HAHUA TAKHX NOPOA “BHICTY-
paMH ApeBHEro QyHAaMeHTa”, TO BCTaeT PAA Npo6ieM, CBA3AHHBIX C BhIACHCHHEM
TeXTOHHYCCKOM POJIH ITHX APEBHHX BLIXOJOB B MPOLECCE Pa3BHTHA KaNeAOHHA. SBna-
jOTCA JIH 3TH BHICTYNH GPArMEHTAMH KAKHX-TO KOHTHHCHTa/IbHbIX MACCHBOB, H €CJIH I,
1o xaxax? Hnn 310 oTAenbHBe MAKPOKOHTHHECHTH? KaKylo TEXTOHHYECKYIO POJIb OHH
grpasi B naneosoficxom maneooxcane? Kak BaHANH HAa GOPMHPOBAHHE KaJICNOHCKHX
crpyxTyp? Kak u xorga snimum Ha nosepxHocTh? H T.4. CnecmoBaTebHO, HX TEKTO-
gEucckag poJib H MO3HIHA B Majeo- H COBPEMECHHBIX CTPYKTYPax COBCPLICHHO
ge fAcra. Crnenyer Takke OTMCTHTb, 4TO OHYECHb HYAaCTO 3TH MCTAMOP)HTH Haxo-
AsTCA B TecHOfl napareHeTHYECKOM CBA3H C TEKTOHHYECKHMH NMOKpoBaMmH [S].

CTpoeHRe KaNeNORCKHX coopyxennit. KanenoHunaMu npenaracTcsa Ha3biBaTh TaKHE
NOKPOBHO-CKJIANMATLIC COOPYXKCHHA, PA3BHTHE KOTOPHIX 'HauMHACTCA ¢ ob6pazoBaHusA
peng-HHXHeKeMOpulickux odHONHTOB, a 3aBepilaeTCA JEBOHCKHMH OpPOTCHHBIMH
ByNXaHHTAMH H MOJIACCAMH, T.. NPH BHUACJCHHH KAaJCAOHHN HCMOJNL3YIOTCA oba
BPCMCHHBIX KDHTCPHA: Hauajlo M 3aBCPLICHHC HX Pa3BHTHA. BoJjblylo HaAeKHOCTH
BHACCHHA CTPYKTYP H MO BPEMCHH 3aJIOKCHHA, H MO CKJAQYATOCTH MNpelcKa3biBaj
eme H.C. Hlatckuit. OOHAKO BO3MOXHOCTb HCHOJIb30BaHHA BPEMEHH 3aJIOXKEHHA MOA-
BHJIACH TOJNBKO nocje toro, kak A.B. Ileitpe n ero coTpyannkamMu GbjIo yCTAHOBJICHO,
gr0 odHonHTOBaA accouHauus dopmMupyerca Ha camolt panHe#t (oxeaHuueckoif) cTaguu
PA3BHTHA CTPYKTYP BO BpeMsA HX 3ayoxcHHA. Bonee mononuie komnaekcn dopmanmit
BO3HHKAOT HA MNepexogHON H KOHTHHCHTAJIbHOH CTaguAX pa3BHTHA, B Ipolecce
KOTOpPOro OKcaHHYeCKas KOpa npeoGpa3yeTcs P KOHTHHEHTA/IbHYIO.

Ins xaxao#t cTagHH pa3BHTHA KajeQOHHA BHIOCNAIOTCA NMaJICOTEKTOHMYECCKHE 30HMI,
OTpaxaloliHe MX FETCPOr¢HHOCTb, H, KPOME TOrO, 1A MO3OHHX CTagu#t — HecTpyk-
THBHRIC NMporu6H, HapymaBLIHE NOCTyNaTeabH# nponecc npeobpa3osanus xopsl [7].

CtpykTrypsl H dopmauuu Gonbimielt yacTH KXajleZOHHA HAYHHAJIA pa3BHBATLECA B
OKCRHHYECKHX YCJIOBHAX, HAa MEJIaHOKPaTOBOM OCHOBaHHH. Pasznmaumit coctaB ¢op-
mauuif, Bo MHOTOM onpeleilscMblfi THIOM HHAMKATOPHOTO MarMaTH3Ma, a TakKxke
pa3Hoe CTPOCHHE CTPYKTYP MO3BOJISIOT BLIACIHTD B NpejesiaXx TEPPHTOPHH NPOABJICHHA
KajIeOHHA TPH MajIcOTEKTOHHYECKHe 0o6nacTH NMpHMEpPHO ceBepo-3amajHOTO NMPOCTH-
PaHHA: OKeaHHYeCKYI0 — "OHa6a30BO-CIHIIMTOBYIO” M MEpeXofHble — “CNHIIHT-Kepa-
TodHPOBYIO” H "6a3aJIbT-PHOIHTOBYI0”, IPHMBIKAIOLIKE C 3aNaAa H IOTO-3aMala K Jpes-
BeMy oGpamileHHIO.

Ana HauaasHoii oxeanuueckoii cmaduu pa3BuTHA THNHYHa O3epHo-AnTafickas 06-
nacte (Monronnckui#t Anrta#i, I'opuuili Anrta#t, 3anaguni#ft Casn u 3anagnas Tysa)
(eM. pumc. 1), ocroBaHHE pa3pe’oB KOTOpol cnaraeT BeHACKO-paHHeKeMGpmilckas
AnaGaszoBo-cnunurosas popManua. 3ta o6nacTe CONOCTaBHMA MO pa3sMepy C OKEaHH-
Yeckumu GacceftHaMH, OHa, BEPOATHO, NPOAOJIXaNach AAJIEKO Ha 10r0-3anaj, 3a Npeaesbl



coBpeMcHHO#t rpaHmiul ¢ repunHHaaMH. Ha ceBepo-BocToxe aua6a3oBO-CNIHIIHToR
dopMaLHI0O CMEHACT MO JIaTepajlH CHHIHT-KepaTodupoBas. B cocrase Anaba3sog,
cnunauToBofl popMaunu npeobrafaloT IEICHOKAMCHHO-HIMEHCHHBIC NOAYLICHHBIE K y,_
poBbie 6a3HThl (CHHJIHTH), BHILIC CTAHOBHTCA GoJsblic naBOBLIX Gpexumi, nuro.
THAJIOK/ACTHYCCKHX TY(OB, KOTOPHIC BCTPEYAIOTCA TAKKE B MEKIIAPOBLIX MPOCTpyy
CTBaX, B BCPXAX Ppa3pe30B OHH MecTaMH 3aMmemalTcA kapGoHatamu. Ilo ner
XHMHYCCKHM OCOGEHHOCTAM BYNKAHHTH OTHOCATCA MPEHMYUIECTBCHHO K LIENOwyoy
onHBHH-6a3a/bTOBOM accouuaunH, B MEHbIICH CTENCHH X BHICOKOTIMHO3EMHCTOR
toneutosolt. B nocneaHeli apxo BuipaxeHa cnaGas crenmeHs MX AHdepeHUHayy
npeo6nagaloT Hu3kokajgueBnie Ga3zanbThl (6onee 80%), Gam3kme x OKeaHHYeCKy),
ToneutaM [7]. B cesepHbXx paffoHax HHOrAa BCTPEYalOTCH KEPATOOHPH H pg,.
PACTAET KOJMYECTBO KPEMHHCTHIX MOPOA, BO3MOXKHO, B CBA3N C MPHGIMKCHHeM o
xpacpoit sactu Gaccelina.

Beepx nmo pa3spesy AHa6a30BO-CIHIMTOBAA GOPMALMA NOCTENECHHO CMCHACTCH Kpey.
uucToft TeppurenHo-TydOuTOBON. B ee HHXHER YACTH HAXOAATCA KPEMHHCTHIE TYduTy
H NaBoGPEeKYHH, KOTOpPBIC Bbllle, NOC/E NEPEXOAHOTO FOPH3OHTA C MIBCCTHAKamy,
CMCHAIOTCA BYJIKAHOMHKTOBLIMH NecYaHMKaMH, TYGoTypOHOHTAMHU B TYGOCHNMHLHTaMy,
B nepexoXHOM TrOpH3OHTC HIBCCTHAKH CJaraloT pHQoOBBbIC Tena, HACHILICHHBIE o.
TATKAMH apXcoUHaT, TPHIOGHTOB, Boaopocael B ApyrUx OpraHH3IMOB paHHEKeMGpuil.
CKOro BO3pacTa. BecbMa XapakTepHbl Takke FOPH3OHTH OJIHCTOCTPOM, 3aJjieTaiolme
COrNIacCHO ¢ IMuIacTaMH ApYrHx nopoA. OcolGeHHO MHPOKO ONHCTOCTPOMEI Pa3BuTy
B 3anagno#t Tyse (rae ux Mommuoctb AoctHraeT 1—1,5 xm), otnenss auaGazono.
CIH/IMTOBYI0 HHGOPMALMIO OT KPYNHLIX IUIACTOB apXCOUHATOBHIX H3IBECTHAKOB H Kap.
6oHaTHO-TeppHreHHEIX nopoi. HTak, xapakTepHbic HaGopel mopox H oAHOOGpa3ne
CTpOcHHA Ana6a3’0BO-CIIIHTOBON! H KPEMHHCTO-TCpPHreHHO-Ty(doBoH# dhopmanuit, acco.
nuHpyloWKuX ¢ ra66po-runep6a3uTaMu, CBHACTENBCTBYIOT O GIM3KHX K OKCaHHYECKHM
YCIOBHAX B BEeHAc—paHHeM keMOpHH, Ha camoli panHell cragHH pa3sBHTHA OTPOMHOR
O3epHo-AnTtafickoli o6nactu. XapakrtepHoie nepopmauuu Ha 3toff cTagHH — TekTro-
HHYCCKHE NMOKPOBLI, MAPKHPYEMbIC BO MHOTHX MECTaX OJIHCTOCTPOMaMH H MEJIaHXaMH,
Oco6eHHO MHTEHCHBHO 3TH CTPYKTYpPbl pa3BHBajJIHCh MexAy OsepHoi#t 30HO# u 3a-
nagHo-CaAHCKHM CHHXJIHHOpHeM (3anmagHas Tysa), rae ropH3OHTAJIbHBIC OBHXKCHHS
NpPOABSUIECh HEOJHOKpPaTHO H oOpa3oBajH ueabii pAX 30H TCKTOHHYECKOrO CKy-
yusaHns [1].

K cnusum-xepamogupoeoii nepexodnoti obaacmu oTHocaTca Jaranmenbckad H
Ky3neuko-Casnckas 30HbI, pacno/IoKCHHBC BOCTOYHEEe H ceBepHee O3epHo-AnTalickoft
(cm. puc. 1 u 10). HJaranaenbckas 30HA HaxXOOHTCH Mexay  O3epHoft M KoOHTE
HeHTanbHO# [3aGxanckofi. Onpenensioman 3Ty o6nacTh cnHAHT-KepaTodHpoBas $op-
MauMa B Hu3ax paspesa Jlaranpgesnbckoft 30HHI MpeAcTaBlicHA LIAPOBLIMH CITHJIHTAMH
MOWIHOCTbIO He McHee 1000 M. B ee cpenneit yacTn mpeo6nangaroT kepatodupnl H HX
TyQBl, CpeAH KOTOPHIX HMEIOTCA OTAC/AbHBIC MOTOKH CIM/IHTOB, & B BEpXHEH CIIMIHTH
vepenAyroTca ¢ Typamm kHcimoro coctaBa. IloutH Bce 6alanbTOHOB OTHOCATCH K
onuBHH-6a3anbToBOM accounauMu B oforallieHH! HaTpHEM H KaaHeM. Buie cornacHo
NeXAaT MOPOAN KPEMHHCTO-KapGoHaTHOH ¢QopMauMH, colepkKallMe OCTATKH paHHe-
xeM6pufickux apxeounat H Bomopocineii. B He#i npeo6GranarT kpeMHHCTBIE, HHOTAR
OHKOJIMTOBbIC NOJIOMHTHI, H3BECTHAKH H KaJbKPCHHTHl. XapaKTepHHl TaKxke MeTa-
COMATHYECKHE KpeMHH. BTopocTeneHHOoe 3Ha4Y¢HHE HMEIOT MaJIOMOIIHBIC MUIACTHHH
TJIHHUCTHIX H KPEMHHCTO-TJIHHHCTERIX CJIAHIIEB.

B Ky3snenko-CasHckofl 30He, XOTOpas 3aHHMAaeT CeBepHYIO uacTh AnTtae-CasHckol
06nacTH, B OCHOBaHHH pa3pe30B HAXOAHMTCA Takke CNHIHT-KepaTodupoBas popmMalHi.
Beepx no pa3spesy ceBepHoro ckijioHa 3amaganoro CasHa 3Ta ¢opmauus CMCHAETCH
pudo-TypoxoHrnomMepaToBoit ¢ pdOreHHLIMH apXeOLHATOBBIMH H3BECTHAKAMH H KPCM-
HHCTHIMH Tpocnoamu [27]. Cpeon HHX NOABNAIOTCA AaHAEC3HTHI, KOTOphIC MecTaMH
CTAHOBATCA npeobnafaomHMH. Pe3xue HIMCHEHHSA MOILIHOCTH H COCTaBa XapaKTepH3yT
3Ty popMaLHIO, BO3HHKIUYIO B YCJIOBHAX OCTPOBHHIX Ayr. B 3toil 30He OGBIYHLI y3KHS
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gepeAKO HIOKIIHHANILHEIC, ONPOKHHYTHE Ha 10T CKJIAAKH, OC/IOKHCHHbIC IPOAOLHEIMH
[oTicPCYHBIMH Pa3IoOMaMH, a Takxe 6osiee pAHHHMH FOPH3OHTAILHEIMH HAPY IICHHAMH.
Ba3aAbm-aHOE3UM-puoAumMosas nepexooras o64acms 3aHAMACT BOCTOYHYIO OKPaHHY
r¢pPHTOPHH Ka/CfOHHA H XApPAKTEPHIYETCA OCTPOBOAYXKHEIMH dopmannaMH BeHAa —
anHero kemM6pns (cM. puc. 1, 5, 6). OHa coxpaHHNAach B BHAE ABYX Pa3pO3HCHHBIX 30H:
x,g.)(yxaﬂcxoﬁ Ha cesepe 3anaauoit Mouronann [6] n TauHyonscko-XamcapuHcKolt
s Tyse [3)

XaH-Xyxafickas 30Ha, mpHMbIKalolas C lora K Macchsy CaHrmwieH, CJIOXCHa
nopoAaMH aHge3nTosoft opmanun c npeobaanaoueit posabio NOpPHPOBLIX aHACIUTOB,
anae3u6a’aNbToOB M B MCHbieH cTemeHH 6a3ajJbToB, BHILE KOTOPHX 3a€raloT He-
sbiICPXAHHBIE IUIACTH JIaBoBhX Gpexunii, Tydpos, TydokoHriomepaToB ¢ JIHH3AMH
apXcOLMATOBLIX H3BECTHAKOB PAHHETO KeMOPDHA H H3BCCTHAKOBHLIX KOHIJIOMEpPATOB.
MomuocTk dopmauun 10 1,5 xM. ByAKaHHTH OTHOCATCA K HenpepuisHo auddepen-
nupoBaHHOfl cepuu ocTpoBodyxHoro THNA. Ha aneanToBo# 3asneraer onmucroctpoMoBas
popmanms ¢ MaTpHuelt H3 rpy603epHUCTHIX H rpaBHMHBIX TydonecyaHHKOB H TYPPHTOB
¢ NMPOCIOAMH H3BECTKOBHCTHIX MECYAHHKOB M H3BECTHAKOB ¢ 6OTOMCKHMH apxeo-
guaTamMH. XapakTepHa HedeTkas rpajaliHOHHas M HEBHACPXaHHAA NapaUle/bHAS CIO-
acroctb. HecopTupopanubie o6momku (0T 2 cM 10 15 M 1 Gonee) H3BeCTHAKOB, KpeMHei,
[ONIOMHTOB, CITIJIHTOB, NOPPHPHTOB H KEPaTOPHPOB HEPABHOMEPHO PACCESHBI B MATPHLIE
(prc. 7). MommocTs onuTocTpOoMEl Konebrerca oT 100 a0 600 M. IMopoaw auaesu-
rosoft W onHcTOcTpoMoBOo#f ¢opmaunit CMATH B y3KHe, H3OK/JHHAJIbHBIE, HEPEOKO
onpOKHHYTHIE CKIAAKH (pHC. 8).

C roro-3anafa Ha HHX HaABHHYTH /1Ba NMOKPOBA: HHXHHH CIHIHT-KepaTOodHpOBLIH
06BIYHO TMOACTHIACTCA OJHCTOCTPOMON H HMEET BEPXHIOIO H3BECTHAKOBYIO IUIACTHHY
¢ ocTaTkaMu oTHabGaHCKHX apxeouHaT, Gojice APEBHHUX, YeM B MaTpHIe noacTHiaowel
ONACTOCTPOMM (PHC. 9); BepxHH# OHa6a30BO-CIHIHTOBLI#A NOKPOB HMEET B OCHOBaAHHH
ccpneHTHHATOBLA Menanx (puc. 10), a BBEpXYy — IUIACTHHLI KPEMHACTHIX nopoa. O6a
MOKpOBa NEPEKPHITH HCOABTOXTOHOM — CHAypHitcko-IeBoHCKo#t Mosaccoit H npopBaHL
cpeaHe-no3gnekeMGpuiickuMu rpaHATORIAMH, ABTOXTOH, 06a NOKPOBa H HEOABTOXTOH
KpYTHIMH MOJIOOBIMH B36pocaMH pa36GHTHI Ha YelllyH, HaABHHYTHIC IPYT HAa ApYTa Cc CeBepa,
HaBCTPEUy MBHXKCHHIO NokpoBoB. Ilo-BuauMomy, XaH-Xyxslickas 30Ha CKy4YHBaHHA
MOXCET CHYXHTh TEKTOHOTHNOM Ana nodobGHmx cTpykTyp LlenrpansHofi Asum [6]
Hannune aMPHGONMHTOB B MeJIaHXKE CBHACTEIBCTBYCT O MEJAHOKPATOBOM OCHOBAHHH
ocTpoBOAYXHOTO koMIuiekca. [To3ToMy He HCKITIOYCHO, 9TO OH 6111 chopMHpOBaH B 30HE
nepexoa OT MCEJIAHOKPAaTOBOro GyHAaMEHTa K CHalHYCCKOMY.

Taunyonscko-XaMcapMHCKas 30Ha MPUMLIKAET C CEBEpO-3anaia K MaccHBy CaHTHIIEH,
OTACNAACH OT Hero ArapaaxckuM padioMom H lllypmaxcko#t sonoft, Bo MHOTrOM cxoaHoit
¢ Xau-Xyxsficko#t (cM. prc. 1). TanHyonbCckas ee HacTh HMeeT TOT ke HaGop popmanmii,
3t0 B Xan-Xyxsfickas, a XaMcapHHCKas, PacHoJIOXCHHas CEBEPO-BOCTOYHEE, OTJIH-
YaeTca mpeobNanaHHEM [AALMT-PHONHMTOB Hajd aHAe3HTaMH H 6GalanbTamMH. ITH Byn-
KaHHTH NepekpHTH TosueH nonomuToB (10 0,5 kM), BHIIC KOTOPOH HAXOAHTCA OJIHCTO-
ctpoma (150—200 M), cMensalomancs MouHo#t Tonme# kpeMHHCTHIX TYQPHTOB, anes-
paTOB H KapGOHATHO-KpeMHHCTHX necuaHHkoB [1]). B nenom TanHyonscxo-Xamca-
puHckas u Xan-Xyxslickas nepexoaHble 30HH NMPEACTaBAAIOT co6oit YacTH OCTPOBHBIX
AYT, PacnoJIOXKCHHBIX Y BOCTOYHOr0 KOHTHHeHTanbHoro obGpamienus KIIA. Hx dop-
MHpOBaHHe, BEepOATHO, 6blI0 cBA3aHO ¢ cybaykuueit, nokpoBHoit TekTOHHKOM, a No3gHee
¢ MaccoBHIM rpaHHTOOGpa3’oBaHHEM, CO3JABIIHM TPaHHTHHIA cioffi B paHHHX Kanemo-
HENax (caJiaHpHAax).

Cmpyxmypul u opmayuu nepexodmoii cmaduu. BakHefimine CTPYKTYypHl cpeame-
BepxuekembGpuiickoro 3Tama 3Toff cragMH pa3BHTHA 3aHHMalOT o6wHpHYlo o6GnacTs,
oxBaThiBalomylo xpe6Tn 3anaguoro CasaHa, 'opHoro Antas B MoHronsckoro Anras
(cM. puc. 1). KpynHLMH pa3ioMaMH OHa OTAC/ICHA Ha CEBEpPe H BOCTOKE OT CAJIAHPHA,
8 Ha j0ro-3anage — OT repUHHHAI H NpoTarusacTca Gonee yem Ha 1000 kM. B ee npenenax
IpeoGnagaeTr oaHOOGpa3HH# KOMIUIEKC TEPPHIEHHBIX JIOPOR CpedHEro—BEPXHEro
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Puc. 7. KpynHuie ONHCTONNHTH H3IBECTHAKOB H APYIHX NOPOA B ONIHCTOCTPOME BEpXHEH YacTH aHAC3IHTOBOR
$opmaunn xpebta Xan-Xyxaft. IIpasuft 6opt gonunu p. Huntyun-Fon

Prc. 8. Yixan H30KNTHHANBHAA CKIAAKE B TydonecuaHuxax aHme3utosofl dopmauun xpebra Xan-Xyxof,
nepwift 6opT nonnnl Bepxosbes p. Huntyun-Ton

Pme. 9. Tlonoras niacTHHA BCPXHETO MOKPOBA HAa XPYTO HAKJIOHCHHMX IUIACTaX aHAc3uToBOH Qopmausi.
Xpeber Xan-Xyxoft, nesuit 6opt nonuuut p. Huntyus-Ion

KeMOpHA: KBapU-IUIATHOKJ/Ia30Bhle H MJIATHOK/a3-KBapLEBble NECYAHHKH, aJIEBPOJIHTH
H TJIHHHCTHIC CNAaHUB, o6uuHO GuanMTH3HpoBaHHEIe, X oTauvaloT omHooGpasubill
COCTaB, rpajJlAllHOHHAsA MeJIKas Kocas H MNapa/ule/IbHAR CJIOHCTOCTb, XapaKTepHad
ona numa, a TakKe TEKCTYpH NOABOAHOTO OMOJI3AHHA — NPH3IHAKH OCAAKOB TYP-
GHONTHRX MOTOKOB, CBHACTEILCTBYIOMHE 0 Gonbmoif yIaNeHHOCTH HCTOYHHKOB CHOCS.
Tonbko B Bepxax KoMIUIeKca npecobGnamaer nmoJHMHKTOBHE rpy6oo6aomounniii, B
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Puc. 10. CepneHTHHHTOBMI MeaHX ¢ rAL6aMi MACCHBHBIX CCPNEHTHHHTOB (1), H3BeCTHAXOB (2), 6azansTou-
f08 (3), KPEMHMCTHIX H IPYTHX ROPOLL, XpeGet Xar-Xyxoft, npasuft 6opt nonuun p. Hunryus-Ton

pOATHO, MCECTHbI# MaTepHas. MouUIHOCTE KoMIUlekca A0 6 KM, €ro cpeaHe-BepXHe-
xembpniickuit Bospact onpenensercA CTPaTHrpadHYECKHM MOJNIOKCHHEM H CICAAMH
FU3HCACATEILHOCTH paHHenaco3ofickux yeppell. Beckap6oORaTHOCTB, OTCYTCTBHE GeHTO-
gocHOH QayHBI H TEKCTYp MCIKOBOADbA, 3 TAKXKE 3HAYHTEIbHLIA 06BeM, ogHOOGpa3HBIH
cocTap H TYpOHAHMTHBIE TEKCTYpHhl YKa3blBalOT Ha MJIMTENbHBIA NMEPEHOC OCAXKOB M
HAKOIUJICHHE HX B orpoMHoit ray6okosoaHolt xaHboHHO-BeepHO#) cucTeme [2]). B cesepo-
BOCTOYHOM HAMpPABJICHHH OCAAKH ITO JIaTepaJiH 060raleHnl IHTHYECKUMH QParMeHTaMH,
yBEIHYHBAIOTCA MOILIHOCTB CJI0€B H pa3Mephl 06JIOMKOB (YCHIIHBACTCA HX HE3PENOCTD),
470 CBHACTENbCTBYeT o 6amioctn ob6nactH pa3Mbipa. Eo mMorna GuTh nmogHATas
OKpaHHa [PEBHCTO BOCTOYHOTO OoGpaMiICHHs KajeAOHHA, Ha CYLICCTBOBaHHE KOTOpo#
s BoctouHoM CasHe yka3mBaioT BepxHekeMOpuiickue rpy60061o0MouHbe OTNOXKEHHA
(6apxefickas CBHTa).

MorpyxeHHe KOMNEHCHPOBAJIOCh OCaAKOHAKOILUICHHCM B KOHLE KeMGpHa M compo-
BOXIAJIOCh ABHXKCHHEM MOKPOBOB H 06pa3oBaHHEM OJIHCTOCTPOM, KOTOPOE CMEHHIIOCH
HHTEHCHBHO inHeiHOM, YacTO HIOKAHHANBHOMN CKJIaq4aTOCThIO, 0COGEHHO XapakTepHO#
ana BepxHe# nonosuHm kxommiaekca (puc. 11). Ero HuxHHe Tonmm, oOWYHO nMpeBpa-
LICHHBIC B 3¢JICHBIC CNAHIH, B II€JIOM 3a/1eraloT 6oJiee MoJIOro H MOABEPKEHB! CIIOKHOM
MelIKoff CKNaluaTOCTH MHOTHX mopankoB. BeposTHo, oHa o6pa3opanack Ha riyGuHe
B YCJIIOBHAX 3eJICHOC/aHNeBOro H Oonee Buicoko#t cTreneHH MeTaMopdHima, Hepeako
conposoxaasiierocs rpanuTuizanuel. TexToHHUeckas QUCrapMOHHS MEXIY BEPXHHMH
H HIKHHMH TOJIIIIAMH PaCCMATPHBAETCA Kak NMPOABICHHE TEKTOHHYECKOH’ paccioeHHOCTH
H CKyYHBaHHA B BEPXHHX TrOpPH30HTax 3eMHo#f xopnl. B Hauane opaoBHKa 3amafHas
vacth [opHoro Anrtas, YyanimMmanckas 30Ha H MoHroasckuit Antalt ("cpegHue”
XaJlcHOHHAL]) NPHCOCOAMHHIMCh K CAIAHPHAAM, H B JanbHefiemM B HX mpegenax pas-
BHBAJITHCH HAJIOXKCHHBIE Nporubnl H OporeHHble GopMaLHH.

Baons cesepuolt oxpamnnl ray6oxoBoaHoro teppHreHHoro Gaccefina B cpeaHeM H
MECTAaMH B MO3QHeM KeMOpHH NPOROMXKANH PA3IBHBATHCA OCTPOBOAYXKHbIC BYJIKaHO-
TeHHHIC H TeppHreHHble xoMiuiekchl Cananpa, KysHenxoro Anatay H CeBepHOro mof-
Hoxng 3amagnoro CasHa (apHHHHHUYeBCKkas, MyHALOGAIICKAS H KHIHPCKAs CBHTHI).
Mogo6Huie XOMILIEKCH YCTRHOBJIEHB TaKke BJOJb Joro-3anaaHoft oxpannu O3epuoft 30-
BN 3anagHoft MoHronHm. B cpeqMHHBIX 9acTAX 3THX 30H (CAJAHPHOM) B CPEAHEM
xemMGpun mponoNxanH HaxamwIHeaThcs xapGoHaTHule popmannn (Mpacckuil, BaTeHes-
¢xAff MacCHBH) MIH MOABHJIACH HAJIOXCHHBEC NMPOrHGHl, 3aNMONMHABIIHECA KapGOHATHO-
TCPPHreHBRLIMA OTNOXeHHAMH (O3cpHas 30Ha, KaTyHckuft ropcr-aHTHKIHHOPHIL).
B konue xem6pus B nosngHee B 3THX paioHaX BOIHHKAH HEGOJBIIHC HANIOKCHHLIC

67



260L75

g9 510 15m
e
3
aoL8s 8
/
e w75
<t f i 3
§ li '.‘ «‘\‘3 o ‘;& A\‘\\:\_ “ i ,‘/ zﬂdf‘ . IA \m‘%\‘g&\ «&\Q\“Eﬁ\s\\ " i}?j’ii’i ﬂéﬁ;ﬂ! <
e ',‘~ "': ~ ——:‘:!\4?:_;\\\ , ‘\ /P \\ \ s.; ,ﬂ;‘:\s‘
== Sem— - T N S N ““§} VAR

\l
Puc. 11. Ctpyxrypunifi npo¢uns cpeauexeMGprficko-HHXHCOPAOBHKCKON TOMIUIH, CIOXEHHON MECYAHHKAMH M ANeB-
ponutamu, » cesephoft sactu Ko6auncxoft noasonnl (cepepnift 60pT xoTnOBHHM 03. AunT-Hyp, nesuft 6opt no-
nuun p. Xys-Yc-T'on), Ha XOTOPOM XOpOILO BHAHL HHEAHME, HEPEAKO HIOKIHHANIbHEIE CKIAAKH



oru6bl ¢ MOJIACCOHIAMH W MPOHCXOIMJIO MaccoBoe rpaHHToobpalosanue. Hrak,

opHAOBHKY Ha 6onbmefi vactu xanemonna LlentpanbHolf A3un chopmupoBanuch
{10KpOBHO-CKJIANMATLIE COOPYMEHHA M [OCTaTOWHO MOWHHHA rpaHHTHO-MeTaMOp¢H-
qecknfl cinoft KopHl.

B palioHax ¢ HAHMCHEE Pa3BHUTLIM FPAHHTHLIM CJIOEM B OPHIOBHKE H CHIIype CyIlecT-
goBa/ii /B2 KPYNHBIX nporu6a Ha Mectre Amydcko-Uylickoro u 3anagHo-CasaHckoro
HHK/MHODHEB COOTBETCTBEHHO CEBEPO-3aMaZHOTO M BOCTOK—CEBEPO-BOCTOMHOTO MPOCTH-

auna (cM. pHC. 1). B cHaype OHH paclIHPHIIHCH 32 CYeT coceaHnx YitmeHcko-JleGen-
cxoro H XeMUHKCKO-CHCTHTXEMCKOTO nporu6oB, HaNOXCHHBIX Ha CAJIAHPCKOE OCHO-
sarHc. [IpOrHOH BRIMONHEHB! NPEHMYIUCCTBCHHO MOJHMHKTOBLIMH NECYaHHKAMH, aJIeB-
OMMTAMH, TIHHHCTHIMH H HIBECTHAKOBO-TJIMHMCTHIMH C/aHIAMH H H3BCCTHAKAMH,
oJib KOTOPHIX YBEJIHUHBAETCA BBEPX N0 pa3pe3y. ITH OTIOMEHHS OTHOCATCA K MOpcKoi
xap6OHaTHO-TEppHreHHOM ¢(opManuH, HaKoNHuBileficA B OCHOBHOM 3a CYET pa3MbLiBa
GopToB nporu6os M 3aBepmaroiieli BepTHKaNbHLIA pAn popmanuil nepexonnolt craaun.
06a CHHKJIHHOPHA ABJIAIOTCA THNHYHHIMH KOHCEAHMEHTALHOHHBIMH JIHHEHHLIMH CTPYK-

pamMH UIHHOM 400—500 B mmprHO#i okono 200 KM, OrpaHHYCHHLIMH KpyTO-
nafaloUlAMH K HX OCAM pa3ioMaMH. ONHaKO COBPEMEHHOE BOCTOYHOC 3aMBLIKaHHE
3anagHo-CasgHCKOro CHHKJIMHOPHA, NO-BHOAXMOMY, 06pa3oBaHO NO3AHHMH JBHKCHHAMH
TeXTOHHYCCKHX NMOKPOBOB, TAK KaK Ha €T0 NMPOAO/IKCHHH HAXOAATCA KPYMHBIC BRIXOAbI
BY/NIKBHOTEHHBIX H TCPPHICHHBIX TOJII, CXOAHLIX C 3aNajfHO-CAAHCKHMH, HO CHJIbHEE
MeTaMOP(DH30BaHHLIX (Xapajbckad, OKHHCKags H ap.), a Hnbuupckuil oduonnToBbii
aoxton cxofeH ¢ Kyprymmn6uucknm [18). IToaToMy He HcknloueHO, 4TO nasneo-
crpykTypa 3anaguoro CasHa npoAoJikajgach JaJieKO Ha BOCTOK, COEAMHAACH ¢ JIku-
gunckoft 3onol, HMHTEHCHBHAA, HEpekO HM3OKJIMHAJIbHAA CKIAAYATOCTh K KOHUY
cHypa NpHBEJa K CHIBHOMY POCTY MOLUIHOCTH KODPhI, 0COGEHHO B A/IpaX CHHKJIHHODHEB,
rae MX HHXHHE TOPH30HTHI MOJBEPriHCh MecTaMopduiMy H rpaHHTH3auuH. Hegapom
EMEHHO K Anpy 3anagHo-CasHCKOro CHHKJIHHODHS NPHYPOYEHH MHOTOYHCIJICHHbLIE
MACCHBBI TPaHHTOHAOB.

B 3anagnoft Mouronun Ko6auHckas 30Ha TakxXe NpeAcTaBjieHa KPYNHBIM nporuGom
(400X(40—60) XM), HO BLINOJIHEHHBIM APYTHMH GOpMauUAMH H, N0 BCell BEPOATHOCTH,
Apyroro ACCTPYKTHBHOTO NMpoHcXoxiacHHA [9]. 3aecy Ha cpeaHe-BepxHexeMGpHitickoM
TCPPHIeHHOM CKJIAIYAaTOM OCHOBAHHH CO CTPYKTYPHBIM HecorjacHeM H Ga3ajbHbIMH
KOHTJIOMEpaTaMH 3ajieraloT noponbl TydporeHHo-teppureHHofi (BepxHHit OpAOBHK),
3aTeM KPEMHHCTO-TEppPHreHHON rpanTtosnuToBo#f (HHXHHE cHnyp) H 6a3anbT-aHze-
sutoBoft ¢ pudpamMu H3BecTHAKOB (cunyp) popmauuft o6me#t MmomuocToio 50 3 kM. Ha
¢eBep MO NPOCTHPAHHIO OHH NMOCTCNCHHO, a8 BKPECT MPOCTHPAHHA GLICTPO CMEHSAIOTCA
MOJIAaCCOMAAMH M BBHIKJIHHHBaIOTCA y ceBepHo#t rpaHunnl MHP. CHHKIHHOpHAA CTPyK-
Typa nporn6a CHIBHO OC/IOXKHEHa NPOAOJIbHLIMH, MCHbIIC NONEPEYHBIMH Pa3jioOMaMH
H NOJHBIMH CKJIAAKAMH C KpPBUIbAMH cpenHelt kpyTu3nn (40—60°). MoxHO npepn-
noJloXHTh, YTO oGpazoBanne mporu6Ga cpa3aHo ¢ JokanbHoH nmectpykuue#t Monomoro
npeACpeAHCOPAOBHKCKOrO "rPaHHTHOTO” CJI0S KOPH KaJCJOHHX NMOJ BIHAHHEM NPO-
liecCOB Pa3BHTHA COCCOHHX repunHuA. He ucknioueHo, 4To B ctype nporu6 pacnpoctpa-
HHWJICA HA 3amaj M 3aXBaTHJ 4acTh MoHroiabckoro AnTtas, rae Hakamjiusajaach KapGo-
HaTHO-TeppHreHHas ¢GopMalMa, HMEKOLIas cXoAHble dalHasbHBIC HIMECHEHHA. 3a mpe-
AenamMu Ko6auHckolf 30HB B HAaJIOXKEHHHX MyJbJax B OpAOBHKE H Mo3jdHee Hakam-
JHBAJIHCh MOJIACCH H AHAC3HT-PHOJIHTOBBIC OPOTCHHBIC BYJIKAHHTBI.

HTakx, x KOHUY CHAypa CXaTHC NpPHBEJO K HHTCHCHBHON CKJIAa4aTOCTH H CKYy-
YHBaHHIO TOPHBIX MACC, KOTOpoe¢ Ha riaybGHHe, BEPOATHO, CONMPOBOXIANOCH METa-
Mopdu3IMOM H 06pa3oBaHHEM rpaHOAMOPHT-rpaHHTHON dopManuit B OCTaTOYHLIX Npo-
rH6ax u ra66po-aHOpHT-NIArHOrPaHHTHO/ B JeCTPYKTHBHHIX. B pesyabtate "3apocnu”
nocjeAHHe OKHA B TPAaHHTHOM cJio¢ Kopbl H Bce KajenoHuanl LleHtpanbHolt A3zum
BCTYNHIH B KOHTHHCHTaJIbHYIO CTAZHIO Pa3BHTHA.

IapareneTnyeckne CBA3M MEXKAY CKyYyHBaHHEM ("MOKPOBHBIM” HIH "CKJIag4aThiM”),



MeTaMOp(®H3IMOM H rpaHHTOOGpa3’oBaHHEM, BHIABJIEHHBIE COBCeM HEAaBHO [5), mo oy
UIECTBY, TO/IbKO HaMEYCHH H BO MHOTOM €Ili¢ HE PACKPLITHI.

Pemenne aroro HoBoro Bompoca 6yaeT cnoco6cTBOBaTL PAacKPHITHIO OMHOR
BaxHe#mux npo6nem reonoruyeckoi HayxH — CBAICH TEKTOHHKH M MarMaTHim,
HekoTophie NyTH B 3TOM OTHOLICHHH HaMewanuch A.B. Ileiise eme B 1961 r. Oy 0.,;
MeTHA [22], 94TO 38pOXKACHHIO KOPOBLIX H MOAKOPOBBIX MarMaTHYECKHX OYaros Moryy
cnoco6CTBOBATL TOPH3OHTANbHEIE MOBEPXHOCTH TEKTOHHYECKOrO PACC/IOCHHS H gy
bepeHMPOBAHHOrO JBHKCHHA Pa3fAC/ICHHLIX HMH 6710k0B. Brio/IHe BO3MOXHO, UTO npp.
MEHHE MO0 NMOBEPXHOCTH TEKTOHHYCCKHX MOKPOBOB, MpoHcxoAdllee B rAyGOKHX 3omay
3eMHOfl XOpHI, HapyWIAeT CylIeCTBYylOIIee TaM paBHOBecHe P—T ycnoBHHl M BbI3binaey
MetamMopduueckue npeoGpa3oBaHHA MOPOJ, COOTBETCTBYIOLINE HOBWM YCJIOBHAM. Iy
NPEANOIONMCHHA MNPEACTABNAIOTCS HOCTATOYHO MNEPCNEKTHBHRIMH H TPEGYIOT cpe.
UHATBHOTO M [CTANLHOrO M3YYCHHA 30H TEKTOHHYCCKOTO CKYYHBAHHSA, B KOTOpny
HAMCTH/IHCh NaParcHCTHUCCKHE CBA3IM MEXAY CKYYHBAHHEM, METaMOPPHIMOM H rpa.
HHTOOGpa3oanneM. Takne HCCIENOBaAHHA MOTYT HMETh 0OJIbIIOC MPAKTHYECKOE 3ug.
4cHHE, TBK KaK C rpaHHTooGpa3oBaHHEM OGLIYHO CBA3aHO OPYACHCHHC, MOHCKOBhIMy
NPHIHAKAMH KOTOPOro MOTYT CTaTh CTPYKTYPHBIC I/IEMCHTHl TEKTOHHYECKOTO Ciy.
YHBAHHA.

Cmpyxkmypw u gopmayuu xonmurenmaadvrotli cmaouy. KauyeCTBCHHO HOBYIO KOj.
THHEHTAJIBHYIO CTAOHIO XapakTEPH3IYIOT CTPYKTYphl M (GOpMalHH NpPeHMYIIECTBEHH(
OAHOro OpOTreHHOTro knacca. Pacnpenenenne ByjxaHudeckux ¢opmaumit B Hem nop.
YHHeHO o6meli 3a KOHOMEPHOCTH — KOMILJIEKCHI IIEJIOYHO3EMEIbHOTO PAIA PACNONONKE Yy
6mxe X repuMHBOaM, WENOYHbIC — Janblie OT HHX, B riy6uHe kanenonmn [20),
Kpynnefimme nesoHckHe OPOrcHHBIC BNaAMHBI HaXOOATCA B OCHOBHOM B CEBEpHOR
nonopuHe Anrtae-CaaHckol o6sacTH, a MeEJKHE pacCesHH CpeOH KaJedOHHI Bceit
UenTpansHo#f A3HH, XpoMe TOro, K HX IOXKHOH OKpaHHE TATOTEIOT KPYNHHIE hect-
PYKTHBHBE NPOru6el — MoHoreocuHkaHHamnu [10].

HdeBoHckoe u Gosnee Mosoaoe rpaHuToo6pa3oBaHHE, BEPOATHO, HMEJIO DelIAlOiliee
3HAYCHHE B CO3JaHHH "rPaHHTHOTO” CJIOf KOHTHHEHTa/lbHO#t KODHI, MPHYEM COCTaB
rPaHHTOHOHHIX ¢opManulf 3aKOHOMEPHO CBA3AH ¢ CYOCTPATOM TEKTOHHYECKHX 30H,
B Antae-CasHckoft o6nactu u 3anagnolt MoHromnn Gonee Moyoable ACBOHCKHE Opo-
TeHHbIC IPAHHTOHAbI B OT/IHYHE OT 0oJie¢ OPCBHHX PACHPOCTPAHEHH BO BCEX TEKTO-
HHYECKHX 30HaX H 3aBeplIAlOT HX GopMHpOBaHHe [4]).

Takum o6pa3zom, IEBOHCKHE CTPYKTYPH H dopMallHH OTpaxaioT, ¢ ogHoft cTopouw,
3aBepIlieHHe NOCTYNAaTEJbHOTO KOHCTPYKTHBHOTO PAa3BHTHA KaJ€NOHHJ — OPOTEHHEIE
CTPYKTYpHI, a € Jpyrof — HX B3aHMofcHCTBHE C TrepLUHMHCKHMH, YTO BLI3BajO ¢op-
MHpPOBaHHE AECTPYKTHBHBIX MOHOTCOCHHKJIHHAMECH H MaeOCTPYKTYP aKTHBHON OKPaHHH,
Tonpko BepxHenaneosolickue o6pa3oBaHHA CTAHOBATCA OAMHAKOBLIMH B KaJIeAOHHAAX
H TepLHHAAAX.

Hrak, HcTopua GopMHPOBAHHA KaJIEHOHCKHX CTPYKTYP H Pa3BHTHA KOHTHHCHTa IbHOk
KOpH Ha MecTe Bcero najgeookeaHnueckoro GacceftHa IleHTpasnbHON A3MH COCTOHT M3
CAMHOTO PALA MOCNECAOBATE/bHBIX 3TamoB. OHH OTPAXAKT TEKTOHHYCCKOE CIHHCTBO
storo GaccefiHa B HenOM, YeMy HE MPOTHBOPEYHUT CYLICCTBOBAHHE MAJICOTEKTOHHYECKHX
o6nacTelt, COOTBETCTBYIOLIHX €r0 Pa3sHHIM YacCTAM.

CpaBHeHHe ¢opMalHit, OTBeyalOUHX OCHOBHHIM 3TamaM pa3BHTHA KaJieAOHHA
HenTpanscHoft A3nu u Ka3zaxctaHa, OKa3ano, YToO MEXAY HHMH CyIUeCTBYIOT GoJibiIne
Pa3IHYMA; HA BEHACKO-CpeaHekeMOpHiickoM 3Tame CXOACTBO MOXKHO 3aMETHTb TOJIBKO
B Pa3BUTHH APEBHUX oGpamiicHuil: Ha cpeaHeKeMOPHACKO-HHKHEOPOBHKCKOM H OpAo-
BAKCKO-CHNYPHICKOM 3Tanax pa3BHTHA CXOACTBA BOOGLIe He BHAHO, H TONILKO B JACBOHC
OHO BHOBb NPOABJIAETCA.

Pasnuune mexay xanegonumamu llentpanvHolf A3unm u KaszaxcraHa moauepks-
BAET ACHMMETPHIO B CTPOCHHH B PAa3BHTHH KaJlleHOHCKOTO Majiec00KeaHHYECKOro
Gaccefina. MoXHO NpeaANOJIOKHUTh, YTO 3TH KaJcOOHMAH o06pa3oBanuch Ha €ro
NPOTHBONOJIOKHBIX OKPAHHAX, Pa3AeJICHHBIX OrPOMHBIMH OKEAaHHMMECKHMH MpPOCTpaH-
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paMH. Ha pannelt, oxeanuueckolf, ctagul B BeHOe—paHHeM kemMOpHM M Ha
exonHofi cpeane-epxHekembpuiickot, Hambonee akTupuofi 6hunta IlenTpanbHo-
juaTcKas OKpaHHa 3TOroO nancobaccefina. B 3to Bpema Tam 6ypHO mpoxoamio
o6pal0BAHHE BYIKAHHYECCKHX Ayr, MEKAYrOBWX M OKPaHHHBIX Mopeil, 3anonHeHue

pHTCHHEIMH MaccaMH DE/IHKTOBOTO 6acceitna. K xoHuy xemMGpusa mpouwin Mol-
ypic NPOLECCH  CKYWHBAHHSA, MeTaMOopdH3IMa H rpaHHTOO6pa’oBaHHsA, CO3AABIINE

3 gonbiell uacTH majeooxeana ILleHTpanpHON A3MH rpaHHTHO-McTaMopduyeckuit
cnioff KOPHI NIEPEXOTHOTO THMA.

Ka3axCTaHCKas YacTh naneookeaHuwyeckoro Gaccefina B xeMGpun, BeposTHO, mpen-
cTapiafia €ro NAacCHBHYIO OKDAaHHy. B opnooBuke 3acch BHOBb aKTHBH3HPOBAJIOCH
a3BHTHC OKCAHHUCCKHX MpPOruGoBs, BYJIKAHHYECKHX Oyr H MEKAYroBmX nporu6os,
goTopblc HEONHOKPATHO BO3POXKIANHCE BIWIOTh A0 nAcBoHa. Taxum o6pazom, B
opHOBHKE H CHJIypPE TCKTOHHYCCKAA AKTHBHOCTh NEPEMECTHIACh B Kasaxcrancknit
gaccelin, a LleHTpanbHO-A3MAaTCKaA HacTh COCTAaB/IANA €ro NACCHBHYIO OKpamHy,
rae CyWECTBOBAJIH TOJIbKO MOPCKHE OCTATOYHbIE NPOTHGLEL. AcumMerpuio LleHTpanbHo-
Asmatckofi M Kaszaxcranckoft vacteli kajnefoHCKOro nameooxeaHa MOXHO Cpas-
WATb C Pa3lIHUYHAMH B CTPOCHH 3anamHofi m BocTouHON okpauH Tuxoro okeana
5 M€3030¢ H B HacTosee Bpema [21].

cT!
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H.C. 3aiines, ®.I1. MaTpodanos, H.K. Ko3zaxos, J0.M. Cokonos, B.C. Baiikona,
B.H. Moaxosupos, H.K. Mynemxo, K.B. Kenexunckac, B. JIxacypen

JAOKEMBPHHA B I'EOJIOTHYECKHX CTPYKTYPAX MOHIOJIUH

HccrenopaHus, NpoBeACcHHLIC B MOCJIEAHHE roAkl B MOHIroIHH, MO3BOJIHIIA BhIAENHTE
cpeau pudelickux, KaNeHqOHCKHX H FepPUHHCKHX CTPYKTYpP 3TOTO PErHOHa, MPHYpPOYeH-
Horo K ocesof vactH LleHTpanbHO-A3HATCKOro CKJIAA¥aTOro MOACA, KOMIUICKCH
nopoa paHHEro AOKeMOPHA, KOTOpHIC KOPPENHPYIOTCA ¢ OpeBHeHmmuMH o6pa3osa-
HuamMu Tyswl, BocroudHoro Casna u IlpucasHbA. Bhine/eHHE, paculicHEHHE H Kop-
pensuus 3fgech ObINM OCHOBaHbBI Ha H3YYCHHH HHKIHYHOCTH JHIOTCHHBIX MPOLECCOB
H NanecoHTONOTHYCCKHX AaHHBIX.

Hau6onee nosnnslit paspes MeTaMopdH30BaHHOTO 0XeMGPHA YCTAHOBJICH B pudennax
sanagHo#t wactTH TyBHHO-MOHIrOJILCKOTO MACCHBA, TA¢ BbIAEJECHK YETHIPE HOBEPXHe-
pade#ickux cTpykTypHO-MeTaMOpdHIECKHX KOMIUIEKCa, MO3AHHUA H3 KOTOPHIX, HAapHIH-
ckufi — IV, no naHHHIM nNanecodHTONOrHYECKOTO AHAJIH3A, NATHPYCTCH CPEOHEM
pudeem, a Gonee apeBHHEe — HHXHHM NpoTepo3oeM (GanbikThirxemcku#t — III),
pepxHuM (MopeHckult — 1I) u HrxHEM (3p3unckufl — I) apxeem [1, 3).

B ULentpanbHo#t MOHronHM Kak HX BO3PACTHLIC AaHAJIOTH PacCMaTpPHBAIOTCA
yapasutronsckuit (IV), ecsnbynaxckuft (III), 6ym6yrepckuit m xaGumumncknit (II),
Galtnaparunckuft (I) xomnnexcunl [2]. B ApyrHx cTpyxTypax MOHro/IHMH Takxke npH-
CYTCTBYIOT BO3PACTHLIC aHAJOTH 3THX KOMIUICKCOB.

®OopMHPOBaHHE KaXAO0ro H3 NEPEYHCIICHHBIX KOMIUIEKCOB COMPOBOXAAIOCH Pa3BHTH-
€M 3HAOTEHHBIX Npolueccos, 06beAUHAEMBIX B COOTBETCTBYIOLMX TEKTOHO-MeTaMOpdH-
vyeckux uuknax (I—IV).

Ins pexoHCTPYKuUHH nepBuyHo#t npupoabl gopHuelickux MeTamMopduuecKHX mOpoa
MoHnronnn 6blsIa HCNoJb30BaHA NMETPOXHMHYECKAs KJacCHPHKaLHA, pa3paboraHHas
A.H. HeenoswiM [6], koTOpas no3soua ¢ U3BecTHON nonelt yc0BHOCTH onpenennTh
ocafio4HBIE, BYTKAHOTCHHO-0CaN0YHbIE H BYJIKAHHYECKHE MOPOJLI B Pa3pe3aXx BhiAc/eHHbIX

© H.C. 3aitues, ®.I1. Mutpodanos, H.K. Kosaxos, FO.M. Coxonos, B.C. Bafixosa, B.H. IMoaxosuipos,
H.K. Wlynemxo, K.B. Kenexuncxac, B. JIxacypen, 1990
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pyKTYPHO-BELICCTBEHHEIX KOMILIEKCOB M HAMCTHTh BO3MOXHBIE OGCTAHOBKH HX

opMHPOBaHH [2]. Ipn 3Tom HauGonblIMEe TPYAHOCTH BLI3LIBAET H3YYCHHE COCTaBa

sHHCKOTO KOMIIEKCA H3-3a LIHPOKOTO Pa3BHTHA B HEM HaJIOKCHHBIX MeTaMOpdHyec-

ax npeobpa3oBaHu#, BO MHOTHX Cy4asX CONPOBOXIABUIMXCA HEONHOKPATHOH
M,,ma-rusauneﬁ. HenepepaSoTanHEle MOPOAbI 3P3IHHCKOTO KOMIUIEKCA, KAaK MpaBHJIO,
cOXpaHAIOTCA TOJILKO B BHAC PE/HKTOB B LUCHTPA/IBHBIX YaCTAX GyAMH M NMPOMIACTKOB
cpeaH MOpoX amdubonuroso#t dpanun. OHH NpencTaBNeHH THNEPCTEHOBLIMH M rpaHaT-
rHNepCTEHOBLIMH rHeficaMH, IBYMHPOKCCHOBBIMH KPHCTA UTHYECKHMH C/IaHLIAMH, TPaHaT-
cHUTAMAHHT-KOPIHEPHTOBEIMH THEHCAMH CO IINHHENbIO (HHOTA C THNEPCTEHOM) H
qapHOKHTOHJAMH. Ha CaHrnieHCKOM Haropbe B COCTaB 3P3HHCKOTO KOMIUIEKCa BXOJAT
(popCTEPHTCOAEPXKALIHE MPAMODLI H KBAPUHUTEIL

MeTaBYJIKaHHTEI 3P3HHCKOr0o KOMIUJIEKCAa AECMATCA HA JABE MPYMNMbl — HH3KOIIEJOUYHBIX
107cHTOBBIX 6a3anbTOB M  OHODEPEHUHPOBRHHYIO CEPHIO OT HH3KOTHTAHHCTBIX
MEPEHHOWIETIOYHLIX 6a3aNbTONAOB 1O aHAC3NTOB H JALHTOB YMEPEHHOMH LIEIOYHOCTH
xa/IeBO-HaTPHEBOro ykioHa. Hu3KOIENOYHBIE NOPOABI MO COACPKAHHIO THTAHa,
Kesie3a, MarHuf, KajiMs COOTBETCTBYIOT TOJIEHTOBHIM 6a3anbTaM PHOTOBLIX CTPYKTYp
HayabHBIX cTaquit AECTPYKIHH KOHTHHEHTaNbHO# Kophi [7]). CpeH aHaIOr 0B 0CaAOYHBIX
nopoA BLIOENAIOTCA T[JIMHOIEMHCTHIE METaNeNUTH (CyGcHanuTel), KapGOHATHCTHIE
aneBpOJIHTHI H MEJUTH ¢ HH3IKOH LIEIOYHOCTBIO KaJIHEBO-HATPHEBOTO YKJIOHA, a TaKKe
Ty@bl TOJNEHTOBBIX aHAe3uba3anbTOB. B HEsOM accouuanus rIMHO3EMHCTHIX METaNeNH-
70B C YMCPECHHO KaJIHEBBIMH TOJICHTOBLIMH Ga’a/lbTaMH, a TaKxke MpaMoOpaMH M
KBapUMTaMH CBHIETEJILCTBYET O MPOTOMIATGOPMEHHOM pexHMe GOPMHPOBAHMS TOJILLL
spsHHCKOro kommiekca. IlpucytrctHe B pa3spase nopon anddepeHuupoBaHHOM
623a/IbT-AALHTOBOM accouMalMH, BO3MOXKHO, OTpaXaeT HHTEHCHBHOE MPOABJICHHE
By/1KaHH3Ma B CMexHOH MOGH/IbHOI 30He, ¢ pa3BHTHEM KoTOpoi#i cBA3aHO popMupoBaHHe
nopoA GafinaparuHckoro kommiekca.

?Cepnie THelicn” GalizaparHHCKOro KOMIUIEKCa H aCCOLHHPYIOIIHC C HHMH KpPHCTaJl-
AMMECKME CAHObl MO METPOXHMHYCCKHM MapaMeTpaM COOTBETCTBYIOT Auddepen-
uupoBaHHOMN 6a3anbT-aHAC3HTO-NALMT-PHOHTOBON CCpHH BYJIKAHHTOB YMEpPCHHOI 1me-
NOYHOCTH KaJIHCBO-HATPHCBOTO YKJIOHA, COMOCTABHMBIX MO XHMHYECKOMY COCTABY
¢ OCTPOBOAYXHBIMH CCPHAMH COBPCMCHHBIX KOHTHHCHTAJbHBIX OKPaHH. JTH BYJ-
X8HHTHI CXOAHbB C BYJKaHHTaMH IuddcpeHuHpOBaHHOH CEpHH 3IP3IHHCKOrOo KOMII-
aexca TyeBHHO-Monrossckoro Maccuea. IIpH 3TroM B GaiimaparHHCKOM KOMIUIEKCe
B OT/HYHC OT 3P3HHCKOro MNPAKTHYECKH OTCYTCTBYIOT METAOCAZOYHEIC NOPOARIL.
Pexum popMmupoBanus GaltmaparHHckoro xomiuiekca COOTBETCTBYeT MOGHIbHOM 30HE
KOHTHHCHTa/IbHO# KOpH NpH CYLIECTBEHHO XKOpPOBOM Marmoolpa3zoBaHuH H cnaGoif
NPOHHLIAEMOCTH MJIS MAHTHAHEIX BHIMJIABOK.

B cocTaBe rHeficoB — cynpaxpycranbHLIX o6pa3oBaHH# MOpPEHCKOro KOMIUICKCa —
npeo6nafaoT MCTABYJKAHHTH B ACCOLHALMH C MATHCTHTOBRIMH KBapIHTAMH, Mpa-
MOPaMH H H3BCCTKOBO-CHJIHKaTHRIMH MOopoJaMH. MeTapyIkaHHTH 06pa3yloT KOHTpAcCT-
Hylo 6a’anbT-pHONHTOBYIO ACCOMHANHIO, TOC COCTABhI OCHOBHLIX NHOPOX COOTBET-
CTBYIOT BHICOKOTHTAHHCTHIM, XKEJIEIHCTRIM TOJICHTOBHIM 6a3ajibTaM, 8 KHC/ABIX NOpoa —
XaNIHCBO-HATPHCBWM PHOJIHTAM H PHOAALMTAM H3BECTKOBO-LicnouHON cepun. Cpenu
METa0CaAKOB YCTAHABJIMBAIOTCA 2HAJIOTH CHJIHIHTOB, OJIHTOMHKTOBHIX KBapueBHIX H
KAOJIHHHT-KBaPUCBhIX NECYAHHKOB. ACCOIHALIHA MATHETHTOBBIX KBAPLIHTOB, HB3€CTHAKOB
H BYNK3aHHTOB KOHTPacTHOH CEpHH COOTBETCTBYET TCOCHHKIHHANILHOMY pPEXHMY
0CaIKOHaKOIIcHHA. B TO ke Bpema npeobGnagaHHe KHCAHX BYJKAHHTOB, COCTaB
OCHOBHEIX MNOpPOA M MNPHCYTCTBHE NPOAYKTOB riy6okoro XHMHYECKOTO BBIBETPH-
BAHHA (KAOJMHHT-KBapleBble NEeCcYaHHKH) NMPEANOJIaraloT HajJH4YHMe DPa3BHTON KOHTH-
HeHTanbHOMf KOpH cHanuueckoro THnma. BAH3KH K HHM Mo GOPMALHOHHOMY COCTaBY
H, BHauMO, ycNOBHRM (GOPMHPOBaHHA THEHichl M KpHCTaJUIHYECKHE CIAHUMN 6ym-
6yrepckoro xomnnexca. ITopomHele acCOUHALMH MOPEHCKO-6yMOyrepckoro ypoBHSA
B oKX wepTax COOTBETCTBYIOT OJIOHAHMHCKHM PHQPTOreHHBIM (TPOroBniM) o6pa3o-
Banuam rora Cubupckoft mnatpopmul, dopmMHpOBaBIIHMCA Ha “yTOHEHHOM™ IPOTO-
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MeTaMOpdHYECKOM ClI0E, UTO ABJIACTCA OTPaXCHHEM AecTpyxumit npesHefieR cuany,
vecxoft xopnl Ha pyGexe paHHEro H NMO3THErO apxes.

Ocuosroft nopoaHoft cTPyXTypHO-BelleCTBCHHOM accouuauuel cynpaxpycTambauy
TONIN HHXHETO NPOTEPO30A RBJAIOTCA KBAPUHTH ¢ MpamopaMH. KBapuHMTH cq.
OTBCTCTBYIOT YHCTHIM KBaplCBLIM MECYAHHKAM C HH3KOHl xanmuemoll meOYHOCTR),
a MpaMOpPH — H3BECTHAKAM HJIH JOJOMHTHCTHIM H3BecTHAXaM (0,31—5,84% Mgos
H QONIOMHTAM C MPHMECHIO KAOJHHHT-THAPOCIIOAMCTOro MaTepHasia. OTACNALHEE npo.
cnon rHeficoB B MpaMOpax COOTBETCTBYIOT HATPHEBO-KAJIHCBHIM, APKO30OBHM Hpy
OMMroMHKTOBRIM mnecdannkam. Ilogo6Has accouHanMs HIBECTHAKOB H OOJIOMHToR
¢ NPOCNOAMH KBapUHTOB H MCTANECYAHHKOB XAPAKTEpHA IS TCOCHHKITHHANbHhY
GacceftHoB B mnpeaenax KOHTHHEHTAJIbHONI KXOpH, AJIOXTOHHHlI MaTepHanm go.
TOpHX NPEACTaB/ICH NPOAYKTAMH NCPCOTIOXKCHHbLIX KOP CPaBHHTEJIbHO TiyGokorg
BHIBCTPHBAHHA.

PexoHcTpyxuma nepsuunoft npmponnl aopHpelickux MeTaMOPYHYCCKHX MNopoy
MoHnroascxoro u I'oGrficxoro Antas Bu3biBaeT 0cobGble 3aTPYOHCHHA H3-38 HHTEH.
CHBHOTO MPOABJICHHA MO3AHENPOTEPO30fCKOro perHoHanbLHOro MetaMopdHu3Ma, B xone
XoTOporo G6LUIH “"CTEpTH” MHOTHC TreofiorHYeckHe rpaHuunl. [ns ananuia 6.
nn BLIGpPaHH MoOpoAb, B KOTOPHIX COXPAHHMHCh APEBHHC METAMOpPQHYECKHC mMapa-
TEHEIHCH H OTCYTCTBYIOT NPH3HAKH MPOABJCHHA MHrMaTH3auuu. Cpens NMHPOKcen-
coepxamux THefCOB MOXHO YC/IOBHO BLIAC/IHTH ABE TPYNNbl METABYJIKAHHTOR —
QHAJIOTH TOJICHTOBWX 6a3anbTOB 3IP3IMHCKOrO H MOpPEHCKOTo Kommnekcos. ITocien.
HHC CXOOHW MO XHMH3MY ¢ CcyGllienodHniMH 6a3anbTOHOAMH KOHTHHCHTOB. Cpemn
METAOCANOYHBX NMOPOJ BHIACNAIOTCA 8HAJIOTH KAPOGOHATHCTHIX AJIEBPONE/IHTOB, KBap-
LATOB, rpayBakk H H3BecTHAkoB. Taxum obpa3om, mns popudeiicknx Tonm Mon-
roasckoro # TIobuifickoro Anras Heo6X0AMMO OTMETHTh CXOICTBO NO XHMH3My
C MOPOJAMH 3P3HHCKOTO H YACTHYHO MOPCHCKOro xommjeckcoB. C Gonbuuelt noneft
YCJIOBHOCTH MOXHO NMpeanoJyiaraTh H GIH3KHC YCIOBHA HX GOPMHPOBAHMA.

B uenom aHanu3s GpopMalHOHHOTO cocTaBa AopHbeHicKHX KOMILIEKCOB AAaeT OCHOBa-
HHC OTHOCHTh A&CCOUHALHI0O MOPOR paHHeapxelckoro ypoBHS Kk 3HCHANHYECKOMY
tuny [2). [Ipu 3TOM ecnH NMpPHHHMATh KOPpEJALHIO 3p3HHCKOro, GafmaparmHcxoro
H [JICKOTO KOMIJCKCOB, TO BYJKAHHTH GaliaparHHCKOro KOMILIEKCA XapaKTeph-
3yIOT pexHM MoOHNbHO-NpOoHHUacMOff 30HH, cymiecTBoBaBIMii B paHHEM apxee
H pasaensiomielt reo6noxkm ‘¢ cybnnaTPOpMEHHBIM THMOM CCOMMEHTALIHH M By)-
KaHH3Ma. AccollHalls mnopox MopeHcko-6ymbyrepcxoro yposus (BepxHuit apxett)
yxa3niBaeT Ha MeEpexof] X KBa3HCHMATHYCCKOMY THNY Ppa3BHTHA, 4TO OTpakaeT,
NO-BHAMMOMY, HA4Yajl0 HOBOTO TCKTOHHYECKOro HHMKTa, B TO Bpems kak o6paso-
BaHHA GaJbIKTBIFXEMCKOro YpOBHA (HHXKHHH npoTepo3oif) MOryT paccMaTpHBAThCA
KaK 3aBeplIaoilne.

Bonee necTpniM COCTABOM XapaKTCPH3IYIOTCA TOJIIM HHXHEro—CpeaHero pudes
(HapmiHCKH#t xoMmuekc M ero aHanmorn — IV). CpeaH HHX NPHCYTCTBYIOT CyliecT-
BCHHO KapOOHATHHIC, METANC/IHTOBLIC YCPHOCIAHUCBHE, aHOC3HTO-6a3aNbTOBRIE, (-
MOHAHO-Kap6oHaTHEIC MOpOALl. B OCHOBaHHUH HX MOBCEMCECTHO YCTAHABJIHBACTCA CTPYK-
TYpHOC H MeTaMOp(dHICCKOC HeEcorjacHe ¢ KOMIUICkcaMH AopHdes. B uenom oHH
XapaKTCPH3YIOT YCHJIHBAIOIIYIOCA JIATCPaNbRYI0 MM PepeHIHALHIO 3¢MHON KOPRI perHo-
Ha B 3TOT MEpHOJ, KOTOPHI MOXKHO PacCMaTpHBaTh Kak NpEATrcOCHHKIHHANbHbIH.

Tonumu pepxHero pHpes—BeHma—HHXKHero keMOpHA, oGbeAMHACMEIC B COCTaBe
V CTPYKTYpPHO-BEILECTBEHHOTO KOMIUIEKkca (BapxaTcko-XyGCyrysbcKkoro), xapakTepH-
3yloTCa cHamHO# danuansHOf HIMEHYHBOCTBIO H HOCAT 4epTH dopmauunii reoCHHKIH-
HanbHoro THma [1]. K 3ToMy e BpeMCHHOMY HHTEpBajy NpHHAMNEKAT (GopmauHH
OGHOHTOBHIX 30H.

33 KOHOMEPHO NMPOHCXOAUT H HIMCHCHHC PEXKHMOB PETHOHAJIBHOTO MeTaMOpdH3MA.
NMpoueccsl apeBHefilero TexToHO-MeTaMOpdHUeckoro — | HHKIA NMPOHCXOZHIH HA
¢oHe mnpeobranaHMA BBICOKOTPARAHCHTHOTO PEXHMA H AOCTHraJIH YPOBHA rpaHy/H-
toso#t ¢anun. Bo II nuxne duxcHpyeTcs mepexon K HH3IKOTPaAHEHTHOMY PEXHMY

74



perHOHa/IbHLIM  Pa3BHTHEM metaMopduiMa amdubGonutoBoft M rpaHyauTOBOM
yufi. B III uuxne meramMopduueckHe npoueccl B GONbIIMHCTBE Cy4aeB npo-
jCXOAMIH Ha ¢oHe BLICOKOTPaAMCHTHLIX PEXHMOB, AOCTHras ypoBHa amubomnn-
rosolt daunn. IV umxn xapaxrtepHsyeTcs peskoft natepanbHoit muddepeHuHanmet
JHAOTCHHBIX DEXHMOB — B CTPYKTypax pHGeHA H paHHHX KaJcAOHHA npeobia-

j0oT TJaBHBIM 06Gpa’oM 3€JICHOC/NAHUEBLE BLICOKOrPaAHCHTHhC METaMOPOHTH, a
3 CTPYKTYPaX MO3JAHHX KafCAOHHA H TCPUHHHA PETHOHANLHO Pa3BHTH HH3KOrpa-

enTHHE McTaMOpOHTH ampubonntosofi daunn. Yxaszannas narepanbuas quddepen-
quauud HALUIA OTPaXCHHE H B cTpykTypHOi#t 3BoniouuH. Tax, ¢parMeHTH JOPH-
pefickux o6paszoanuil, passuThic cpea pHena W paHHHX kanenonun (Cesepo-
MOHTO/IbCKAas CHCTEMaA), MOXHO Mapajie/iu3oBaTh C KapeqHOaMH, B TO BpeMA
gax AoxeMbpufickne 06pa3oBaHHA MO3HHX XaneAoHHA H repuwHun (Mourono-
Anrafickas—IOxHO-MoHronbckas cuctema) — ¢ rpeHswuuaamu [2]. T'panuna reo-
GnoxoB ¢ pasnnunoit noxemOGputicxoil npearicTopueit Tpaccupyercs opuonnTamu Osep-
gofl 30HHL.

BulficNCHHBIE B paHHEM NOKeMOpHH MOHTOJHH TEKTOHO-METAMOPQHYECKHE LHKIIH
X8pa8KTCPH3YIOTCA MNPHHLHMHATBHO COWHOA CXeMOM pa3BHTHS MAarMaTH3Ma H yAbTpa-
meramMopduima. [Inia xaxaoro UHKJIA ONEPEXAIOLIAMH PajBHTHC NMPOLECCOB PErHO-
Ha/JIbHOTO MeTaMOpdH3IMa ABJIAIOTCA MOPOJAL OCHOBHOTO COCTaBa, BHCAPEHHE KOTOPHX
[03BOJISET Pa3cNaATh TCKTOHO-MeTaMopdHIccKHe HHKAB. Cpeau HHTPYIHBHEIX T'PaHH-
TOBHOB BLIACIAIOTCS paHHe- H MO3OHC- HIH NocjeckaaguaThie. PanHeckianvaThie
HHTPY3HBHLIC 06pa3oBaHHA NPCACTABJCHHW [UIATHOrPAHHTAMH, ACCOLHHPYIOUIHMH B
OAHHX CIydYasx ¢ aWoputamMu H ra66pommamu (nnarmorpanutet — I), B Apyrax —
¢ MAKPOK/HH-IUIATHOK/Ia30BbIMH TPaHHTAMH H TPaHONHOPHTaAMH (IUIAarHOrpaHH-
1 — II). Ax BHeApeHHe NpUYypOYeHO K HHTEPBANY MEXIY 3TanaMH oGpa3oBaHHA
cy6rOpH3OHTANBHEX H CyGBEpTHKANBLHLEIX CTPYKTYp M OTHOCHTCS, Kak NpPaBHIIO,
X KyJbMHHALIHOHHON cTaaWH perHoHanbHoro Meramopdpusma. Ilosmue- H mocie-
CKN8AYaTHIE HMHTPY3HBHBIC 0Gpa3loBAHHA, NpPEACTABICHHbIC AaIUIHTAMH, TPAHHTAMH,
rPAHOCHCHHTAMH H NETMATHTAMH, BHEAPANNChL HA DCTPECCHBHOM cTaguM MeTamop-
$u3Ma H KOHTPOJIHPYIOTCA NeGOpPMaLMAMA, TPOUCXOJUBIIHMH B OTHOCHTENIBHO KECTKON

ene.
cp06meﬁ TeHACHIHe HIMCHEHHA XHMH3MAa HHTPYIHBHBIX TPAHHTOHAOB B TEKTOHO-
MeTAMOP(PHUYECKOM LHKJIC ABJIACTCA YBCIAHUYCHHC COACPXAHHA kaJiua H obmell wenou-
HOCTH NMpPH NEpexojic OT PaHHECKJAAYaThiX FPAaHHTOHAOB K MO3/AHE- H MOCHECKIAA-
4aTiM. HaMewaetrca 3akoHOMEpHOC H3IMCHCHHE (JIIOHAHOTO pexHMa NpH HX GopMH-
POBaHHM, BBHIPAXKAIOMICCCA B YMCHBIICHHH CTCNCHH OKHCJICHHOCTH H BOIOHACHIIICH-
HOCTH NIPH NMEpPeXohe OT PaHHe- K MO3OHECKNAAYaTHIM FPAHHTOHAAM.

Ipoueccn ynbTpameramMopdHIMa, XapakTepHHC s paHHemokemOpuiickux TexTo-
HO-MCTAMOP)HYCCKHX LHKJIOB, CBA3AHMW ¢ KyJbMHHAUHCH PCrHOHAILHOrO METAMOP-
dusma. IIpw 3TOM OCHOBHAS MACCA YNAbTPAMETAMODPOHYECCKHX TIPAHHTOMROB O6pa-
j0BaHa Mo nmopoaaM rpaHyaHToBolf daumuu apxes (oco6eHHO paHHEro) NMpH HAJIOKCH-
Hom wmetamopduame II u III umxnos. B mo3gHem mnpoTepo3oe ynbTpamMeTaMop-
$H3M nposABNeH OrpaHHYCHHO — B CTPYKTYpax THNA TEPMAJIBHBIX KYMOJIOB,
NpHYEM TOJIbKO NPH HAJNIOXCHHH BHICOKOTCMMNCPATYPHOro MeTamMopdH3Ma Ha MNOJH-
MeTaMopouueckHe ob6paloBaHus panHero noxembpus. B coGcrBenno pudeficknx Ton-
mlax MHrMaTHTOOGpa3oBaHHe He mnpomcxoawno. He ycraHaBiuBaeTcs Takke pa3Bh-
THe yJbTpaMeTaMopdH3IMa B TOJIIAX NMANCO3OA.

Kacasace npo6seMbl gaTupoBaHHA HOKeMOGPHiiCKHX KOMNJeKcoB najneosoun Mow-
TOJIHM, NOAYEPKHEM, 4YTO fAaXe HMCIOIHECK HEMHOTOYHC/CHHBE AaHHBe 06 H30-
TOMHOM BO3pacTe, MOJIyYCHHbIC CBHHCI-CBHHLIOBBIM TEPMOH30XPOHHBIM METOAOM,
NOATBEPKAAIOT NPABHABHOCTh BBIJCICHHA HOKEMOPHHACKHX KOMIUIEKCOB B majeo-
lounax Monronun [4]. HHTepnperauus NOJIy9¢HHBIX HAHHHIX B COYETAHHH C reo-
NOTHYECKHMH MO3BOJIACT HAMCTHTb OCHOBHBIC PYGekH B NPOABICHHH 3HOOTCHHOMN
akTuBHOCTH. Bo3pacT unpkoHoB ~ 3000 MM nieT, NO-BHAMMOMY, OTpaxaeT BpemA

¢
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NPOABNICHHA perHoHanbHoro metamopdnsMa rpaHynutTosol daumu I umkna; perpg.
HanbHBIft MeTaMopdu3M rpanynnToBolt H amduGonauTosoit pauuft I1 nukna npoucxg.
QU B HHTepBane 2650—2500 mMAau sieT; 3HaUCHHE BO3pacTa 2650 MIIH €T MOATBEPXAeck,
H ypaH-CBHHLOBHM MeToaoM [5]. Boabwoff cnexTp 3HavueHH#i B HHTepBane 1900
1650 Mnan neT oTpaxaeT BCMBIIUIKY 3HAOTCHHOH AKTHBHOCTH B KOHUC paHHerq
npotepo3zos — III uuxn, xorma HHPpacTpykTypHue komniekchi Cepepo-Mowuron,,.
cxoff CHCTeMbl 3aBepliMiH pa3BHTHE. [lo-BHAHMOMY, MOJyueHHBI¢ 3HAYCHHA BO3pacty
III uuxna 1900—1800 MAH neT CBAAHW C PETHOHAJBHLIM METaMOPH3IMoM,
a Gonee nosmume 1750—1650 MIH JeT — CO CTAHOBJICHHEM MO3IHECKNATYATLIY
rpaiuToB. Cneayromuit pyGex 1200—1000 mMnH sneT MOXHO CBA3EIBATE C NpPOsp.
JICHHEM pernoHanbHOro Metamopduama 1V uunkna, a aHavenne po3pacra 800 MiH sier —
CO CTAHOBJICHHCM ANJIMTOB, TPAHHTOB H NECrMaTHTOB, 3aBCPLIAIOLIMX PA3IBHTHE 3TOrg
LHKa.

B uenoM B reoJOrHYeCKOM PAa3BHTHH AokeMGpHA MOHroJIMH yCTaHaBJIHBAIOTCy
BO3pacTHhle pybexn, CXOAHBE C H3BCCTHHIMH B AokeMOpHH (yHAAMEHTA IpeBHux
matdopm.
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K.B. Kenexnnckac, B.B. Kenexnnckac, 0. Tomyproroo, JL.II. 3onenmaiin,
JI.B. Arajgonos, ®.11. Jlecnon

O®HOJINTHI MOHI'OJHH

OduonuTe npeacTaBafloT co6olf Kak TCKTOHHYECCKH COBMELICHHBIE, Tak H pa306-
LICHHEIE B mpeaenax ogHON cTPYKTypHOH 30HH MarMaTHYeCKHE WICHBI KjaccHueckol
TpHaAbl ¢ acCOLUMHMPYIOIIMMH OCaJIOYHBIMH MOPOAaMH, OGAYLHPOBAHHEIC HAa KOHTH-
HeHTANbHBIA ¢yHAaMeHT. OHH pa3sBHTH BO BCEX KPYNHBIX CTPYKTypax MOHrojns.
YCTaHOBJICHO HECKOJbKO Pa3HOBO3PACTHHIX OQHONHTOBHIX Kommiuekcos: PR, R;—
V, PZ, PZ;. B HnXx npocTpaHCTBEHHOM pacNoJIOXCHHH oOGHapyxupaercs TeCH-
OEHUHUS OMOJIOKEHHA C ceBepa Ha lor. Makcumym o¢uosHTOOGpa3zoBaHHs mnagacT
Ha R;—V.

HuxuenpoTtepo3otickuft ypoBeHb NpeACTaBICH NOPOSAMH YJIbTPAaOCHOBHOTO H OCHOB-
HOTO COCTaBa, METaMOPH3OBaHHLIMH B YCIOBHAX BLICOKOTEMNEPATYPHHIX dauufi
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g BOCTCACTBHH AHaPTOPHPOBAaHHLIMH. OHH OGHapyXCHH B CAMOE MOCJCAHEe BpeMs
nopucpeﬁcxou cHajHueckoM ¢yHaaMeHTE B BHAC uc6”onbmux cwuio- u pafixo-
ofOOHBIX TEJ, JIHH3 H OTACHLHHIX 6yaun. TaxoBw ~NPOTOOPHOJIHTOBLIE” ACCO-

yuALHH mopudeticxkux Tomm I (A)) m II (A:—PR) Basu-XoHropcxo#f 30Hb,

roﬁ,,.Amaﬁcxoro soictyna, pa#ioHa ILlan-comona m XyHry#-II3abxanckxoro mexay-
qpd. OmHaKo 1ns Gonee OOCTOBEpHOro cyxaeHnms o6 HX remesuce Tpebyrorcs
onee AcTANLHEIC HCCIENOBAHMS.

Moponsl HauGosee WHPOKO pacnpocTpaHeHHOl U Xopomwo niyueHHOH oduonuToso
acconaliH R;—V (Basn-XoHropckas 30Ha, xpe6btm Xan-Tahmup, Xan-Xyxofi,
accelinnl pex Anar-llapu-T'on u Srufin-Ton B Boctounom Ilpuxy6Geyrynse, Kepynen u
ap) meTaMOpdH3IOBaHHO#f B yCNOBHAX 3eJACHOCHaHUCBOM dauuH, NpeOCTABICHBI
runep6asnTaMu, ra66ponnamu, 4acTo C NMOJIOCYATHIM KOMIUIEKCOM MEPEXOMHBIX 30H,
[apOBBIMH JIaBaMH H(MJIH) nNapajUIc/bHBIMH fAafikaMy, a Takke BYJIKaHOTCHHO-
oca0YHBIMH NOPOJIAMH.

HukHAA 4acTh pa3pe3a BepxHepHe#cko-Benackux odpuonuros MHP cocTouT H3
p pasHOl CTCMCHH CEPNCHTHHHIHPOBAHHBLIX AYHHTOB M NEpHAOTHTOB. Cpeam mocnen-
gaX NPHMCPHO B DPaBHBIX KOJIHYCCTBAX NPHCYTCTBYIOT JICpUOJHTH H rapubyp-
[HTB, KOTOPHIM MO 06BeMy pe3ko MOOYHHECHB! BEpJHTH. COOTHOLICHHE Tr/AaBHBIX
neTpOrpaPHYCCKHX THNOB YALTPAMAQHUTOB B Pa3HLIX OQPHOIHTOBHIX ACCOLHALMSAX,
xax MNpaBHIO, padyIH4YHO. B oOTHeNbHHX ciydasx B OQHOJIATAX YKa3aHHOro BO3-
pacTa B HH3aXx pa3pe3a Ha6mioZaloTcA TOJNbKO cepneHTHHHTH (p. Kepysen). B
paHHC- H NO3AHENanc030ACKHX OPHONHTAX HHXHAA YacCTh MPEACTABICHA NOYTH HCKIIIO-
YHTEJIbHO CEPNCHTHHHTAMH, CPeOH XOTOPHIX JHIIb H3PEAKa BCTPEYAIOTCA PEIHKTH
[EPHOOTHTOB H MHPOKCCHHTOB. [IYHHTH H NMEPHAOTHTH XaPAKTCPH3YIOTCA BBHICOKO-
MarHe3ajibHeIM cocTaBoM. CpelHAs KEJIC3IHCTOCTh NOpPOA He mpesbimaet 15,81 at.%
(pe6CTEpHTH), MIA riaBHHX pasHocreit — 10—I11 at. %. Yiastpamaduram caoft-
cTBCHHH MOBHIICHHNE conepxanHua Cr, Ni; xonHuecTBa THTaHa H menovelt Hcuelalome
manbnl. B cpeaHeM OYHHTH H NCPHAOTHTH CCPNCHTHHH3HPOBAHH B HHTEpBasie
or 50 (Bepamtnl) mo 75% (rapubGypruthl). JlepuoNHTH H AYHHTH 3aHHMAIOT Mpo-
MEKYTOYHOC MOJIOXEHHC. McHee Bcero CCpnCHTHHH3HPOBaHbI BEGCTCPHTH M KJIHHO-
NHPOKCCHHTHI.

Hayuenne pacnpeaeneaus P32 B yabTpamMaduTax odHONHTOB, BKJIIOYCHHAX B
meA0YHHX 6a3’albTOMAAX H BYJKAHOTCHHHX o0pa3oBaHHAX oQHONHTOB mOKa3aJo,
4TO TCHE3HC HHXHHX UJICHOB OQHOJIHTOB COFjacyeTcs ¢ MoAeanio (GopMHpPOBaHHA
Pa3HYHBIX WICHOB OGQHOJHTOB B Ppe3yJbTATC UYACTHYHOTO IJIABJICHHA BeLNECTBa
sepxHelt MaHTHH, MPOTOTHNOM KOTOPOrO MOTYT CJYXHTb IIMHHEICBHIC H TpaHa-
TOBBIC JIEPLUOJIHTH, BHHOCHMEIE B BHOE KCCHONHTOB 6a3anbTonnamu. IIpu crenensx nias-
neHns 20—30% BHIUIABKH NPpHGIHXAIOTCA NO coAepkaHHI0 P3D K ByJIKaHOreHHBIM
4ieHaM OdHONHTOB, 8 TYrOMJIABKHE OCTATKH — K NMEPHAOTHTAM.

HccnepoBanne ocoGeHHOcTe#f XHMH3IMa nNopoRoo6pa3yloOlNX H aKLCCCOPHHIX MH-
HepanioB B yJabTpaMadHTaxX MNOKA3a/lo 3aKOHOMEPHOE H3IMCHCHHE HX COCTaBa B 3a-
BHCHMOCTH OT MNapareHe3nca nopoAa. [lns oAHHAKOBHX MNAPAr¢HE3HCOB YCTAHABJIH-
BAIOTCA PErHOHAJIbHbIC Ppa3IHiHA B COCTaBC MHHCEpaioB. Bca 3somouMs yabTpa-
MadHTOB, CAAralolIHX HH3N OQHOJHTOBHIX accouHauui, B xope Koppeaupyercs
¢ reolorudeckolt HcropHell pa3BHTHA KOHKPCTHBIX PErHOHOB.

YasTpaMaduTH (CEPNCHTHHATH, CCPNCHTHHHIMPOBAHHBIC AYHHTH, PEXE CEPNCHTH-
HHIHMpPOBAHHbC TrapuGYypPrHTH H JICPUOJHTH) C/araloT pasiiHYHbLIE N0 pa3MepaMm
(uHorna no 200 xM’) naacTHHOOGpa3Hue Tesna, NPEACTABASIOMHE B OTACALHBIX CAy-
YafX 4YacTh 30H CEPINICHTHHHTOBOTO MEJIAHXKA HJIH OCTATKH HAABHIOBHX IJIACTHH
R ocTaHUN XpoBNIH Ha 6onee no3aHMHX rpaHHToHnax. Ieonormueckue, TepmoGapo-
TCOXHMHYECKHE, HIOTOMHBIC HCCJCIOBAHHA H onpedesicHHa P332 noka3niBaloT, 4TO H-
nep6asuTH npescTaBAAIOT cOGO# PECTHTH, BHABHHYTHIC B KOpPYy B BHAC NpPakTH-
9¢CKH HECCPNCHTHHHIHPOBAHHBIX TCKTOHHYCCKHX MMACTHH, NOABEPTIIHXCA PETHO-
BanbHOMY MeTaMOpPPH3IMY COBMECTHO C BMCIURIOIIMMH, BYJIKaHOTCHHO-0CAHOYHBIMH
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NOPOAAMH. JTO HE COTJIACYETCA C MPERNOJIONEHHEM O BO3MOXHON CCPICHTHHM3 Ay,
rHNep6a3HTOB B YCIOBHAX MAHTHH.

l'a66poHan NMPOCTPRHCTBCHHO CBA3AHLI C yIbTPaMaQHTAaMH, valle BCErO HMeigy
C HHMH TCKTOHHYCCKHC KOHTAKTHW H NPEACTaBlicHH ra66po, ra66po-AHOPHTamy ,
AHOPDHTAMH C npeoGnanaHueM ra66po-noputos. HHorsa  B3aMMOOTHOLICHHA Me
HHMH TpPaKkTylOTCA kak HHTpysHBHue. I'aG6pomant nmpHcyTcTBYIOT B 6OMBIUMHCTR,
OQHONTHTOBHX KOMMNJICKCOB, PACNPOCTPAHCHHLIX B TNpeAenax MOHIONMH, OfHay,
HMCIOTCA W TaKHC, TAC HAa COBPEMCHHOM 3DO3MOHHOM Cpe3¢ 3TH MNOPOAL pe
HabmopalotTca. OGHYHO OHH CNAralOT YAJIHHCHHHIC Teia, JIOKAJH3OBAHHHC xqy
BOONb KOHTAKTOB THNEP6a3HTOBHIX TeJ, TaK H BHYTPH mnociaeaHHX. HauGonee
xpynHble Macchl ra66pomnos mnpeicrabieHnl B BepxHepHbeficko-BEHACKHX  Komp.
nexcax, B wactHocTH B Illnmxunaronsckom, HapanckoM, Hx-XamkymMckoMm H Apy-
THX MaccHBax. B HuikHe- H cpenHenaneolofickux odHonHTax npeobaagaloT ge.
Gonpmne Tena rab66Gpomnmos. YcraHoBiieH Gosiee mo3aHmit BO3pacT BHEAPEHHs ra6.
6poHtoB No OTHOWCHHIO k runep6asmTaM, TAK KaK KCCHOJIMTH YJIbTPaOCHOBHx
nopoa NpHCYTCTBYloT B raG6pompmax, a palixkm nocneannx — B ranepSasuray
(Hapauckuit maccus B xpebre Xau-Tafimmp, IIHmxmaronsckuit mMaccus B 3anap.
HoM IIpuxy6eyrynbe u np.).

B coctaBe raGOpoHAHLIX Ten BeAylIas pojib NMPHHAICKHT CHAbHO aMdnbong.
3HpoBaHHLIM ra66po ¥ B MeHbluefi cteneHH raG6po-HOpHTaMH, a B Manoray6up.
HuX Tenax — raG6po-auaGaszam. Pexe HaGmiomaloTca onuBHHCOAepxamue ra66po
H ra66po-amduGomuTel, a Taxxke ra6bpo-amoputnl M auopuTu. IIpn 3TOM mocnen.
HAC TATOTCIOT K KOHTaKTaM raGOGpOMOHBIX TEJl C TCPPHIrCHHO-BYJIKAHOICHHBIMH mo-
poaamu. I'a66po u ra60po-HOPHUTHI OTIIHYAKOTCA HE3HAYHTEbHONH Aucnepcueif conepxa-
Huft GonbmIMHCTBA KOMNOHCHTOB. B nejsoM ra66ponanl Bcex OPHONHMTOBHIX KOMD-
nexcoB GeXHHM THTAHOM H OTHOCATCA K MNOpoAaM HOpMasibHOff WIeNOYHOCTH, 3
KOTOpPHX HaTpHi#i pe3xo npeobinamaer Haa kanueM. Bo MHorumx cayuasx mopogu
colepxaT HOPMATHBHHIM OJHBHH, B TO BpeMA KaK MOJajJbHHNA ONHBHH B HHX
OTCYTCTBYCT.

Mopoan nepexoannx 30H ("monocvaThilt xommaekc”) HrpalOT B OQHOJIHTOBHIX
KOMIUIEKCAX MOHrONHH pe3ko NOAYHHCHHYIO pojib, 8 B GOJNBIIHHCTBE M3 HHX
MOJIHOCTBIO OTCYTCTBYIOT. DTH 06pa’oBaHHA OTIHMYAIOTCA 3HAUHTENbHOM HeomHOpoa-
HOCTBIO BCICCTBEHHOrO COCTABA HA KOJHYCCTBCHHO-MHHCPAJIBHOM H NETPOXHME-
YCCKOM YPOBHAX, MHOTHC H3 HHX HMCIOT NOJIOCYSTYI0O HJIH NATHHCTYIO CTPYKTYpY.
Cpean mnopon MONOCYATOr0 KOMIUICKCA PacNpOCTPAHEHHI KIHHOMHPOKCCHHTHI, Bef-
CTEPHThI, OPTONHPOKCEHHTHI.

I'naBHBIM AOCTHXCHHCM NOCACAHHX JICT B H3YHCHHH O(QHOJMTOB BooGmEe H MOEH-
TrOALCKHX B YACTHOCTH ABJIACTCA JOKA3aTC/ILCTBO TOrO, YTO BEPXHAA 4acThb odHo-
JIITOBOTO pa3pe’a, NMPCACTABJICHHAA MIAPOBLIMH JIaBAMH H(HJIH) mapaulebHRIMH gail-
XaMH, O COCTaBY HC OTBCYACT TOJICHTOBHM 0a3anbTaM CpCRHHHO-OKCAHHYCCKHX
Xpe6TOB 3a pCAKHM HCKJIIOYCHHCM THNA OQHONATOBHX jaB BHyTpeHmux JInrypua
7 Manoro Kapxa3a. Ceoaxa no rnasHe#fimHM oQPOJHTOBBIM acCOUHALIHAM MHpA
MO3BOJIACT CACNATh BRIBOA, YTO HE3ABHCHMO OT BO3pacTa OPHONMHTH MOXHO MOApPa’-
DenATh Ha apa THNA (cM. Tabnuuy).

Tun A OTNAMYaCTCA MOAABJAIONIAM PA3BHTHEM TOJICHTOBBIX BYJIKAHHYECKHX cephfi,
B bGonee peakHX cnydYasX NPHMHTHBHBIX YMEPEHHBIX H3BECTKOBO-HIC/IOYHBLIX BY/Ka-
HHYECKHX cepHff, xax B JIAaBOBBIX NOKpoBax, Tax H B fAafixoBnix xomnaexcax.
B MoHronua x HeMy oTHocATcH odbHonuTH R;—V Basn-Xouropckofi 30HH H Gac-
cefina p. Anar-Llapn-T'on B Bocrounom IIpuxyGeyrynse, a Taxmxe oTAcabHule ¢par-
MCHTHl TEKTOHHYECKH PpaCCIOCHHOTO pa3pe3a pudeiickoli maneooxeaHHyecko# KOpH
p. Jruftn-Ton. K THOy A oTHocaTcs Takxe oPHOJHTH HHXHero naneoszos B Hop-
BerHn H Me30304 B Yuun # CepepHBIX ANCHHHHAX,

3TO BLICOKO- H YMEPCHHOTHTAHHCTHIC, HH3KOKAJIHCBHIE H IKCJIC3UCTHC TOJICHT-
6aszanbTOoBHE cepHH, cnabo aupdepeHIMPOBaHHLIE MO coacpxaHuio SiO2, HO ¢ cymecT-
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XapaxTepHCTHKA HEKOTOPHIX OPHONNTOBLIX KOMIIIEKCOB

o¢"onHTOBH“ KOMILIEKC nCTPOXﬂM"‘IeCKm CEpPHH H TpeHIIb! ACCOI.[HHPy}omne OSPGSOBSHM
(goapacf) andipepenuammn
Tun A

Hopeerns, Kapmoy
(01’03)

Tam xe, Cxensap (01—0s)

jor Ynn (MZ)

Moxronns, Bocrounoe
[puxy6eyrynbe, nonHua
p- Anar-Llapu-Ton

Tpoomoc (MZ)

Mounronus, xpeGer Xau-
Taftuunp (Ry)—V)

Mosronus, Bocrounoe
Mpuxy6eyrysibe, nonnta
p. Sruftn-Fon (Ry—V)

Tonentonas, oTACNbHEIE NPEICTABHTEIH
H3BECTROBO-LLIE/I04HON, HIMPOKHE BApHALIHA
cocranoB 6a3anbTOB; TPEHI OCTPOBOAYXKHOTO
MarMaTHaMa

Heanddepenunpobantbie HHIKOKATHEBbIE
BBICOKOX(eJIe3HCThIC 6a3anbTh; TpeHD TONEH-
TOBLIX 6a3aJ1bTOB CPEIHHHO-OKEAHHYECKHX
xpe6Gros

HnddepenunpoBanHbie CCPHH TOMECHTOBBIX
6a3ansToOB, aHNE3NTOB, KHC/ILIE Naliku; TpeHn
TONEHTOBBIX 6a3anbTOB CpeHHHO-OKEaHH eC-
KHX xpe6TOB H okpanHHbIX GaccefiHoB

Cna6o auddepeHunpopaHHan CEPHSA TONEHTO-
BbIX 6a3aIbTOB, AHAEIHTOB; TPEHA TONEHTOBBLIX
6a3a/1bTOB CpeIHHHO-OKCAHHUECKHX XpeGToB
# OKpaHHHBIX Gacceltnon

Tun b
Bapuaums oT TONeHTOBBIX 6283aNbTOB OKEAHH-
YecKoro j10Xa H okpauHHEIX GacceltHoB no oc-
TPOBOYXHBIX H3BECTKOBO-~LUCIOYHBIX; TPEHI
OCTPOBHBLIX Ayr HNH HeGONLILINX 3aAyroBbHIX
GaccefiHos

Huddeperunpopannas HIBECTKOBO-1LETOHHAN,
GOHHHHTOBASA CEPHH; OCTPOBOOYXHbIC HIBECT-
KOBO-11{€/I04YHbIe TPEH bl BHYTPHOKEAHHYECKHX
ayr

HaBecTxopO-11eI04HAsA, TONeHTOBAsA, GOHHHH-
TOBaA, leJIoYHasA, B padvIHyHOHf cTenenn and-

SwMbI H KPEMHH, 2 TaKXe
Gpexunu, MeTarpaybaKKH, yep-
Hbi€ CJIAHLIbLI M BYIKRHOK/IACTHTLI

To xe

Mepeornoxennsie nuyioy-6pex-
YHH H BYIKRHOKJIACTHTHI AHJC-
IUTOBOrO cocTaBa

[paysakku, nepexonsuine 8 rpy-
600610MOuHbIE IECYAHHKH H
KOHIJIOMepaTtst

XeMoreHHbIe OT/IOKEHHA OKHC-
nos Fe u Mn, pansonspureli,
TJTHHHCTbIE CIAHLUB

[lecTpbie KpEMHHCTHIE CAHLBI,
AILIMBY, TPayBaKKH TYpGHAHTHOTO
THMA, TIHHACTHIE CIaHLbI, H3-
BECTHAKH

JIHH3BI HIBECTHAKOB H KpeMHeit,
rpayBakkH, KOHIJIOMEPATHI

BeHHHMH BapHauuamn FeO*/MgO =1—4 un TiO; =

depeHunpoBaHHbIe; ocTpoBoRyXHuIf TREHA

1—2,5 mac. %. Ilo merpo-

TeHHLIM 3JIEMEHTaM H TpeHZaM AuddepeHUHannn 3TH opuonnToBbie jarnl MHP u
orvacTH Hopsernu (JIyxiauHr) GiH3KH TONCHTOBBIM 6a3ajlbTaM MeXAyrosoff Bma-
Aunml Jlay um 3agyrosoft Bmaguunl Bp3nacdmnn Crpar. Ilpaktuuecku Heauddepen-
nBpoBaHHLIC ToJeHTOoBbie Ga’zanbThl CxenBap m Conynn (Hopserma) m CapmeHTO
(UYnnH) HaNmOMHHAIOT TOJICHTOBHIC Ga3anbThl abuccanbHRIX paBHHMH (nauta Hacka).
Tun A BxmIOYaCT Takxke CcBoeobpa3Hbie Mano IHPPEpEHUHPOBAHHBIC YMEPEHHO-
THTEHHCTBIE H cnabGoxeacIncThie 6a3aNbTHl C TPEHOOM YMEPCHHBIX H3BECTKOBO-
menounnix cepuit (JIurypuan), conoctaBuMbx ¢ 6Gasanbtamm CeBepHOro cermeHTa
CpeauHHO-ATNaHTHYCCKOTO XpebTa.

Hopoan THNa A B MOHroOJbCKHX OGHOMHTaX, B HEKOTOPhIX OPHONMTOBHIX ¢dpar-
MCHTaxX HOPBCKCKHX KajefoHHH, oduonutax Buyrpenunx JIurypua u Yunu oGo-
rameHn HecoBMeCTHMMMH 3nementamMH (Ta, Nb, P, Zr, Hf, Ti, Y) oTHocuTenbHO
CpeaHero yposHA HMX KOHUeHTpauu# B 6a3anbTax CpeHHHO-OKCAHHYECKHX Xpe6TOB,
9T0 yKa3hLBACT HA BJIMAHHC OCTPOBOAYXHOro Marmatuima. [lo pacnpenenenuio
Ti, Cr, Ni ounm momanalT B NONE COCTABOB, MOTPAHHYHBIX Mexay obnacTbio
6a’anpToB CpeAMHHO-OKEAHHMUYECKHX XPeGTOB—pA3BHTHLIX OKPAMHHLIX Gacceiinos m
061acTbI0 OCTPOBOAYXKHBIX TOJEHTOBHIX 6a3anbToB. AGCOMIOTHHE 3IHAYCHHA KOH-
beutpauult P3O B odnONHTOBHIX NaBax THMA A COMOCTaBHMBI Mexay cobo#t u
¢ conepxanneM P32 B ToseHTOBmMX 6a3anbTax NMPHMHTHBHBIX Ayr, a Takxke abuc-
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CalbHRIX HHTPAAYroBHX BNAAHH 33 HCK/IIOYCHHCM MeTabaszanstoB B o«buonm-.x
Cxensap u Conynn s Hopaerus.

OcafiouHbie NMOPOAM, ACCOUMMPYIOIIHE C OPHONHTOBHIMH JaBaMH B MOHronuy
B APYrHX PCTHOHAX, BKJIOHIOT AIIMBI, YCPHBIC CAHIb, HIBECTHAKH, BYJIKAHOKNacT,
1 rpy600610MOUHBIC NOPOALI, NPHYEM KOJIHYECTBO BYJIKAHHTOB B METAOCAAKAX MHuy.
ManbHOe. XApaKTCPHCTHKH BYJIKaHOTCHHO-OCARKOYHMX NOPOJ YKa3bIBAIOT Ha Ocajkg.
06pa3oBaHHC B OTHOCHTCJIBHO MEJNKOBOAHHX Oaccefinax, muorma B Gaccefinmax
orpanHYcHHOft uMpxynsumelf, YTO TPYAHO COBMECTHTb C YC/IOBHAMH O0CaaKooGp,.
30B8HHA a6HCCANLHBIX PAaBHHH HNH CPEAHHHO-OKCAHHYECKHX Xpe6TOB, a ¢ Hpyrop
CTOPOHBI, C OTJIOXCHHCM BHYTPH OCTPOBHBIX AYT.

XHEMH3M BY/KAaHOICHHHIX NOPOA Aack H IIAPOBHX NaB OQHONHTOBHX XOMp.
NIEXCOB THNMA A, & TAKXC XApPAKTep ACCOLUHHPYIOMHX OCAAKOB COOTBETCTBYIOT reo.
AdHaMHAvYeckoli o6cTaHOBKe GOPMHPOBAHHA OCTPOBHaA Jyra—oxpamHHHI Gaccefiy
HIH YCNOBHAM o6pa3jopaHHA BHYTPH OXKpaHHHOro OGacceiiHa Ha HEKOTOPOM pac.
CTOSHHH OT OCTpPOBHOM AyrH.

Tum B oduonuros Gosee CNOXCH H HCOOHOPOACH MmO cocTasy. B HeM mmpoxg
NpeACTaBJICHH NOPOAN PalIHYHHWX NPHMHTHBHBIX H3IBECTKOBO-IUE/IOYHBIX H GOHHHY-
TOBBIX cepHit, KOTOPHIM NOAYHHEHLI OCTPOBOAYKHBIC TOJICHTOBRIC 6a3anbThl. B HEKOTOpHX
0QHONHTAX NPHCYTCTBYIOT WieNOYHbIE 6a3anbTul. B MoRrrosauu Hanbosee npeacTaBuTe Ny,
Hble accounauun tuna b BkmouaoT opHoNHTH XaH-Taltmmnpa B O3epuofi 30He, Gac-
ceftua p. Sruftn-Ton B Bocrounom IIpuxybeyrynse m p. KepyseH Ha BoCToke
cTpaHbl. K 3TOMY x¢ THNY OTHOCATCSA pa3nuyHbic pparMeHTH opnonutos Horodaynanen-
As, nosguexeM6Gpuiickue opHoanTH Mapoxko, Me3o3ofickue opuonntel OMana, Kunpa,
KopcrxH.

H3BeCTKOBO-IICNOYHBIC CEPHH 4acTo AHbPepeHUHPOBAHN A0 OALHTOB, HO NOjaB-
Nf0IIee 3HAYCHHE HMCIOT aHAC3IHTO-6a3anbThl H AHAC3HTH. B OTIHYHE OT H3BECT-
KOBO-LUCJIOYHBIX CepHil OCTPOBHBIX AYr ¢ KOHTHHEeHTanbHO# xopo#i OHH OGHapyxm-
BAIOT HH3KYIO IICJIOYHOCTh, MOJIOXKHTCIAbHYIO KOPPCIALHIO MEXAY THTAHOM H Kejle-
3HCTOCThIO, OTHOCHTE/IBHO HH3IKHE TJIHHO3IEMHCTOCTh H XEJICIHCTOCTh H YaCTO &CCO-
LMHPYIOT C OCTPOBOAYXHLIMHM TOJICHTOBLIMH Ga3anbTaMH. 3TH OCOGEHHOCTH c6nu-
KAT HX C HM3BCCTKOBO-IICNIOYHBIMH H TOJICHTOBBIMH CEPHAMH BHYTPHOKCAHMYC-
cxkux ayr tana Mapnancxkot n Toura-Kepmaaekckoli. Coaepxanua P332 HCnmITH-
BalOT B HHX 3HARYHTC/IbHBIC 'BapHallMH, HAGAI0OARETCA OTHOCHTC/ILHAA O6OTrallieH-
HOCTh 3JIECMCHTAMH HH3KOTO HOHHOro mnotcHuHana (Sr, Ba, Th, Ce) no cpas-
HEHHIO C 3JICMEHTaAMH BLICOKOTO HOHHoro mnotenuwana (Ta, Hf, Ti, V). Cogepxa-
Hua Cr, Ni, Co B 6a3anpTax HHXKE, YeM B OKCAHMYCCKHX abHccaibHmX 6a3ans-
Tax, HCKJII0YaA KYMYJATHBHLIC 06pa3oBaHHA 0PHOIHTOB.

2T0 B NOJHOM CMbiC/ie MepexOoOHbIfi CNEXTP ByJKaHH4ECKHX cepHii, couerarommux
reOXHMHYECKHE XAPAKTEPHCTHKH H 3BOJIIOIHOHHBIC TPCHAB CMPEAHHTOBHIX CTPYKTYP,
¢ omgHo#t cTopoHM, GONBIIMX OKCaHOB H OKpaMHHMX OacceliHOoB, a ¢ apyro# —
Pa3BHTBIX OCTPOBHHWX Ayr. B coBpemcHHOM okeaHe noAoGHHIC pAAbl nopon ¢
KOHTPACTHHM TC€OXHMHYECKHMH MPH3HAKAMH CBONCTBEHHbH BHYTPHOKCAHHYECKHM CH-
CT¢MAM PCMHAHTHHIX H NEPEXOAHBIX AYr ¢ HHTPaAyroBhiIMH BNagWHAMH H ¢GpoH-
TalbHBIMH NPeAAYroBHIMH 30HaMHu BOGJiH3H rayGokoBoasnix xesofos — o6macThbio
npeanonaraeMolt cy6ayxiHn.

Opnako camolf spko#f oTnuuuTenbHO# uepTol#t odmonHTOR THHA B ABAACTCA
NPHCYTCTBHE CNCHH(HYECKHX BHICOKOMArHC3HaNbHHIX M HH3KOTHTAHHCTHIX JaB 60-
HHHUTOBOM CEpHH, kKaKk 3TO HMCEeT MecTo B odpmonutax Xan-Talmmpa u Bocrou-
Horo IIpuxybcyrynss B MoHronnn, a Takxe B odnonurax Tpoomoca, OmaHa
H Heiodaynanenna. BOHHHHTH MOHroNHH MO XapakTCpy pacnpefe/icHHA H HH3-
xoMy coaepxaHHuio P3D aHasnornyHbl GOHHHHTAM 3anagHo# wactn THxoro oxeaHa.

B 6onee peaxmx cnyvasx M HeGonpmix o6GbeMax BCTpedaloTCA LieJiouHble 6a-
3aneTh (Boctouynoe IIpuxyGeyrynbe), COmoOCTaBHMBIE CO ILEJIOMHBIMH BYNKaHHTAMH
MNOLBOMHBX BO3BLILIEHHOCTEH.
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CocTaB &CCOLMHDYIOIHX OCAJ0YHO-BYIKAHOTCHHEIX MOpPOA B o¢uonnTax tHna B

jpBacT HA MPHCYTCTBHC octpopHo#t nyrd: omon3uesmle Typ6uaMTH, GeccTpyk-
— PYAHTHI, arnoMepaThl, GeckBapleBblc BYJIKAHOKJIACTH H Ap.

Jru NAHHBIC PACIUMPAIOT M YCHOXHAIOT CHCTEMY OCTPOBHAA Ayra—oKpaHHHuIH
68 ccefis, XaPaKTCpHYIO [id obnoNHTOB THHNA A, 10 CHCTEMM IEpeaoBas Ayra—
auHHbIR GacceltH (co BCCMH MPOMEXYTOYHBIMH CIOXHRIMH 3BCHbAMH), TMOCKOJIbKY
goHMHMTOBBIC CCpHH NPHCYUIH JHIIb GPOHTANLHBIM 30HAM BHYTPHOKCAHHYCCKHX AyT.

TaxaM 06pa3oM, oQHONHTOBRE KOMIEKCH MpeacTaBisioT cofoft octaTxu maeo-
oxcBHHUEC koit KopH, 06pa3oBanHOi B pe3yIbTaTe CIIpeAUHra, 4TO NOATBEPAHIIA CKB. 504B
8 Kocta-PHKaHCKOM pudte, KOTOpas BCKPBHUIA, NMOMHMO LIAPOBHIX JIaB, KOMIUICKC
papaficTIbHBIX Jack. YcTaHoBNneHHOe nmpeo6afjaHHe OKPaHHHO-MOPCKHX TOJICHTOBBIX
gasanbTOB H MPHMHTHBHMX HIBECTKOBO-IIC/IOYHEIX ceprit B MOHronsckHx odHo-
jETax JIydllle BCCrO COTJIacyeTcs ¢ dopMHpoBaHHeM B obGcTaHOBKE OKpamHHM Gac-
ccfii—OCTPOBHAA Ayra. BOHHHHTH M MOPOAHN H3BECTKOBO-ILE/IOYHON cepuMH, OGHa-
ScHHBIC B NapajenbHux pafixax pudefickux oduonutos Xan-Ta#mupa, chu-
[cTENBCTBYIOT O cnoxHoft 3BojronHH MajicookeaHa, cBa3aHHO# ¢ o6pasosaHueMm
coGCTBCHHO OKCAHMYECKOHi KOpbl H MOCHCAYIOWHM NpPEBPAIUCHHEM €€ B MeJaHoO-
,paronuﬁ ¢$yHAAMCHT 3apOXKAAIOLNXCA OCTPOBHEIX OyT.

Paunenajnco3ofickue (m3oneHckuit, Gasnysrcxuii, GasanroGuiickulfi xommnekcnl) H
f03AHENANcOo30HCKHEe (CONOHKEPCKHA KOMIMUIEKC) ODHONHTH OTIHYAIOTCH (parMeH-
TapHOCTbIO, TOJTHOM CepNCHTHHH3alUMel#t M IIMPOKHM PA3BHTHEM ANOCEPNEHTHHHTO-
3biX JIACTBCHHTOB, anora66pONAHNX POAMHIHTOB H MEJIaHKa.

OQHONHTEL OYCHL 4YACTO HAXONATCA B AJUIOXTOHHOM 3afieraHHM, 4YTO (QHKCH-
pyercs MOLWHBIMH 30HAMH CEPIICHTHHHTOBOTO MeJlaHka H OnMCTOCTpoMamu (Xan-
Xyxafi, Bocrounoe Ilpuxy6eyrynse u np.). PasHomacmitaGHblie rOpH3OHTaNbHbIE
fnepeMCUICHHA B MPHHOANE HE ABJIAIOTCA HENPaBAOMOAOGHHWMH, NPHHAMAS BO BHH-
MaHHEe HaXOOKH BHICOKOOAapHYECKHX MHHEPaJioB (ajiMa3, KO3CHT), accouHaunuit Tanpk+
KHS8HHT, JXAJCHT+KBapll H Ap. B KOPOBBIX MOpPOJAX B 30HaX B3aHMoaeHcTBHA
opHONHTOBLIX TCKTOHHYCCKHX IUIACTHH C CHAJNHYeCKMM ¢yHaaMeHTOM B anbnuii-
cxoft 30He.

C ynbrpamMaduT-MaduTOBO# HacThI0 OQPHONHTOB CBA3AHHI PYAONPOABJICHHA XpO-
MHTOB M IUIATHHOHOOB, @ TakXe¢ MCTaMOP(OrcHHBIC MECTOPOXIACHHA XPH3IOTHJI-
acbecta, TaNBKHTOB, HePpHTOB. MeTaba3anbThl H YIIIHCTO-KPEMHHCTO-CIaHLICBRIC hop-
MalHH [IEPCNEKTHBHB B OTHOLICHUH KONYCAAHHLIX PyAONposABieHHH 1 30/10Ta.

YIK 551.248.2(517.3—15)
I'.A. Makapuues, M. A. Cecs, B.®. Mopxosxnua, H.I1. Ianeit

3BOJIIOLIUA CTPYKTYPBI 3EMHON KOPHI B JOKEMEPHH
3ANNAAHOA MOHI'OJIMH

IIpo6neMa 3BOJIOLIMH TEOJIOTHYECKHX MPOLECCOB B HCTOPHH 3EMIIH 32 MOCNEOHHE
20 met cranma BaxHeiimel#l B coBpeMeHHoff reonormueckoit Hayke. Beaymee Mecto
B Helt 3aHMMAeT NPOMCXOKAECHHE KOHTHHEHTaJIbHOM 3eMHON XOpHI.

B npoTHBONONOXHOCTH TPAAHLHOHHBIM NPEACTABICHHAM O MEPBO3AAHHOCTH (PAHHTO-
rReficoBoft 060sioukH 3emnH, Bo3HHMKIIeH HesacHO kXakuM o6pa3lom, B [eonornuecxom
EacTHTYTe AH CCCP paspaGotaHa HayvyHas KOHUCMUHA cTaguitHOro GopMHpOBaHHA
KOHTHHeHTaIbHON KOPHI 32 CHYET CJIOXKHBIX CTPYKTYPHO-BEHICCTBEHHBX npeo6pa3zopaHuil

°ru Maxapuiues, M. II. [ecy, B.®. Mopxopxuna, H.11. Ianefl, 1990
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KOpH oOKeaHHuYeckoro Thma [24,25 u gp.]. Havano HoBoMy noaxomy kx aHany,,
3BOJIIOLHH CTPYKTYpPH 3¢MHOM KOpH MOJOXHIa H3BecTHas cTaTtha A.B. Ileiipe

o Gosmbmom CcXOACTBE MOPOA /IOXA OKCAHHYECKOTO NHA C OQHOMHTOBON ace,
uHauHet Me3030HCKHX reOCHHKIIHHANBHRMX obnactefi. CrnencTeueM 3TOTO ABWICA nory.
deckHll BHIBOL O CYWICCTBOBAHHM B CKJIafuaThiXx COODPYXCHHAX (AHEPO3OA peny,.
TOB CTPYKTYP C Kopolf oxeaHHuecKOro THHa. 3TO BBABHHYJIO 3aAady nepeH3yueny,
CKIaMATHX COOPYXEHHH naneo3os ¢ HOBhIX, MOOHIIHCTCKHX Mo3Muuil, 3aaauy NoHcy,
O0QHOMHTOBHIX accouHaunit ApeBHEC ME3030MCKHX.

AKTHBHOE H3yvYeHHe mnajico3oua EBpa3HH ovYeHb GHICTPO NO3BOAWIO YCTaHOBRT,
opuosHTOBYIO accouHanmio naacosofickoro m pudefickoro Bospacta B TaHb-llay,
(10}, Kasaxcrane [11], B o6pamnennn Cubupckoft nnaTdpopmet [7] # B APYrUX pernongy
{8, 15, 19, 20]. Bosnuxaer BOMpOC, Kak fAajcko B Tray6pr moxeM6pHA MOXHO mpry
CPaBHHTE/ILHBIM aKTYAJIHCTHYCCKHM NMyTeM. Bonpoc CBOAMTCA K PEIICHMIO TPeX pay.
Heflinx npo6Gnem B TexTOHHKEe NOKeMOpHA: 1) xorga BO3HHKIA NMEPBas KOHTHHeg.
TanbHas kopa 3emnu? 2) Onusla M pa3BHTa B paHHeM AOkeMOpuH odHONHTORy,
accolHalus, aHaJoTHYHAA Heorel? 3) HACKONBKO MEXaHHIM (POPMHPOBAHHA NOKEMG.
puiicxoif KOHTHHEHTAaILHOR KOPBI CXOZCH C npolueccaMu xopooGpasosanus B danepo.
30e? Ilo 3ToMy Bonmpocy HET eAHHCTBa MHEHHHt Hccnemomatenefi moxem6pus, yrg
OTYET/INBO MPOABHNOCH HA BCECOIO3HOM TEKTOHHYECKOM COBELIAHHH MO NPoGreme
"TeXTOHHKa H BONPOCH MCTAJUIOT¢HHH paHHero NokeMGpua” [27). Oamm Hccnego.
BATE/IH CYHTAIOT, YTO MEpBas KOHTHHEHTaJbHas kopa 6bula chopmmpoBaHa K nosg.
HEMY apxeio H yxe B TO Bpems Gbina pa3suTa opuonHTOBaA accounauns [1, 2, 28, 30),
Adpyrne ¢opMupOBaHHE KOHTHHCHTAIbHON KOPH CYHTAIOT MIHTC/IbHBIM, HAPACTAIOIMHM
BO BPEMEHH mpolieccoM. Bmecte ¢ TeM nosbjieHHE OQHONHUTOB OHH OTHOCAT TOJIbko
K pyGexy paHHero M mnosgsero AokemGpusa [1, 16). Cronp xe pa3iHYHB MHeHug
Hccaenopatenef OTHOCHTENBHO MEXaHH3Ma CTAHOBJICHHA KOHTHHEHTAJIbHOH KOpu
noxem6pun [2, 16).

HanGonee 6GnaronpHATHHIMH O6BEKTAMH [/IA PCIICHHS 3THX H APYTHX BOMNpPOCOR
ABNAIOTCA CKJaAvyaTeie mosca GaHepo3od, MOCKOJAbKY B HX NpEAc/IaX PACNpPOCTPAHCHN
MeTaMOpdHYCCKHE TOJIIH HE TONbKO pHdEsa, HO H PAHHETO MPOTEPO30s, COACPkKalllue
nopoasl nporoodpuonurosolt acconnaunn. B pasHoil crenenn npeoGpasobaHHbIe OdHoO-
JIATH BBHIABJICHH H H3y4YcHH HamMu B RokeMGpmitckux suictynax Tane-lllana m Kasax-
crana [10, 11}, ycTaHOBJCHB TakXe HX aHaJoTH H B HokeMbGpuu 3amamHo#i Mon-
ronun [13). Muorue nccnenosatenn mokembpus 3a obpalzoBanus nepsuvHolt cHanm-
yeckolf KOpHl NMPHHHMAIOT pa3rHeficoBaHHblE HHTPY3HMH TOHAaNHTOB ("cepnle rHeiicu”)
H OTPHLAIOT HAJHYHC B NOKeMOpHAcKHX Tonwax penukTos odmonutos. Takasa Touxa
3peHns Buicka3aHa ®.I1. MutpodanosniMm [17]) ans gokemGpua MoHronHu.

Hoxem6putickue oGpasosaHnsa B npenenax MOHroJHH H3BECTHHI C NEPBHIX Mapil-
pyTHmXx Hccnenosauutt B.A. OGpyuena [22). B panwnnefimem Gnaromaps paboTam
MHOTHX TeOJIOTOB, HallleOUIHM oTpaxeHue B o6obuiaiomeit crogke nmo poxemGpuio
MoHsrosun [14]), B ero cocTaBe NMPHHATO BBIACJATH TPH KOMIUICKca: HHXHEHA — rHell-
copmil, cpentui — kapGoHaTHHI, Bepxuu#t — 3eneHocnanuensii. Ileperie ABa KOMN-
Niekca O6HYHO OTHOCAT K apXel0o—paHHEMY NPOTEPO3010, BepxHult — k pudero. Hetpys-
HO YBHICTh, YTO B MPHHATON cXxeMe pelIalollee 3HAYCHHE NMPHAACTCH MeTaMOpH3-
My nopoa 6e3 yuyeTa rpaHMTH3aUMH, OCOGEHHO HHTEHCHBHOI B paHHeM JOKeMOpHH.

B 3Toft cxeMe COBEpUICHHO HE YNOMHHAIOTCA MOLUHEIEC TOJMIH aMbHGONHTOB H acco-
IIHHPYIOLUHE C HHMH nopoasl runep6a3’ut-ra66ponaHoro koMmiexca, nmperepresune
CIIOXHBIE MHOTOKpaTHHE npeobpa3oBanus. OdpHonuTH MOHro Nl 10 HeAaBHETO BPEME-
HH CYHMTAJIACh HMHTDY3HMSAMH WJIA TPOTPY3HAMH BeHO-kemGpuiickoro Bospacta [17])
310T omMGOYHBIHA BLIBOJ NMOPOAHJ NMPEACTABJICHHE O MEPBHYHO CHAJIHYECKOM COCTaBe
noxkem6puiickolf KOpH, a B TEKTOHHYECKOM ILJIaHE — O CYLUIECTBOBAHHH 34¢Ch TyBHHO-
MoHronasckoro Maccupa kak oGnoMka apesHelf cynepmiatdopmul. Takum o6pa3oM
BCE CKa3aHHOE MOKa3biBAET, HACKOJILKO Jafieka eule OT CBOEro pelieHHs mpobiaeMa
CTPOEHHR K MPOHCXOXKACHHS KOHTHHCHTaNbHON XOphl MOHrONHH.
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HamH MPEATMPHHATA MOMLITKA €€ PCLICHHA C NO3HUMH CTPYKTYPHO-GOPMAaLHOHHOTO
43 IBOJIIOLHH 3¢MHOMNl KOpH ¢ HCNOJbL3OBaAHHEM KOMIUIEKCA METOLOB: CTPYKTYp-
HOr0s ¢$OpMalHOHHOrO, NETPOrpadHUYECKOro H METPOXHMHYCCKOro. BuH H3yueHHI

o KpYNHBIC BHICTYIb BokeMGpua ot Kotnosuael Bonemux O3sep Ha 3anane Ao XaH-
rgfickoro Haropbd Ha BOCTOKe. HOna GONbLIWIMHCTBA H3 HHX YCTAHOBJICHO JBYWICH-
406 cTpOCHHE pa3pe3oB BeHOa—keMOpud, pudesa u pansero nporepozos. OcHobanue

3pe30B CIAracT MEIAHOKPATOBLIA KOMILICKC MOPOA C PEAMKTaMHU B pa3Hoil cTenenn

06pa30BaHHEIX OQHONHTOB. ITOT KOMIUIEKC NMOPOA OGHaxaeTcA B AOpax aHTH-
gAMHANBHEIX CTPYKTYP WJIH B OCHOBAHHH BLABHHYTHIX MO HA/BHraM 6inoxos. B Hem
oTCYTCTBYIOT JNIEMEHTHI cTpaTHOHEKAIHH, MOPOb CBA3aHLI B3auMonepexoaaMu. Bepxuas
qacTh Pa3PE30B MPCACTABICHA YK CTPaTHQHIHPOBAHHKIMH 06Pa3OBaHHAMH C pa3Holl
cTyneHBIO MeTaMop$H3IMa mopoA B 3aBHCHMOCTH OT BO3pacTa CTPYKTypHO-$popMa-
unoHHOﬁ 30HH. Takux 30H B 3anagHoffi MoHromun ueThipe (c 3amafa Ha BOCTOK):
OscpHas, Ypramanbckas, XyHryiickasa, Xanraftckas (puc. 1). Kaxnasa 3oHa xapaxtepu-
syeTCA CBOHM THNOM pa3pesa, MeTaMOpdH3IMOM NOPOJ, OCOGEHHOCTAMH NPOABICHHA

AHHTOHAHOTO MarMaTH3Ma. POpMAaLHOHHBIA COCTaB BCeX 30H THNHYHO IBTEOCHHK-
auHaJIbHBIA ¢ OQHONHTaMM H OTBEYaeT, Kak MBIl Tenepb cuHTaeM, Gaccelinam ¢ xopoit
oXCAHHUECKOTO THNA,

Ozepras 30ma. B jatepanbHOM pALY CTPYKTYpHO-GOpMAanHOHHBIX 30H 3anagnoft
Mouronun OsepHas 30Ha Haubonee Mosonas — Bena-kemGpmiickas. B ee mpenenax
060cO6NAIOTCA [ABa KPYMHBIX CETMCHTA, Pa3jIHYalOUIHXCR MPOCTHPAHHEM CKNagYaThiX
cTpYKTYp: CyOMepumuoHa/MbHBIH 3amafHbI CETMCHT H CyGIUIMPOTHMIM Ha loTe CTPAHEL
Ipaunua O3epHOft 30HH ¢ Ypramansckoit H Xynry#ickoit 30HaMH NPOXOAHT MO CHCTEME
XpYMHLIX Pa3JOMOB, MO KOTOPHIM BHIBCJACHLI Ha MOBEPXHOCTH OPHONMUTH. Ha oTpeske
MCPHOHOHAJIBHOrO CErMCHTa IPaHHUA 30HHI CTYNEHYaTas, YTo 06yciosneHo pudroren-
HLIMA CTPYKTYpPaMH, OTXORAUHMH OT O3cpHol 30HH H PacCceKaloIHMH CTPYKTypHO-
$popMaLlHOHHBIC 30HB NOKeMOpHs Ha pAA KpYNHEIX 6nokoB (cM. puc. ).

Feonoruseckne popmauun O3epHoli 30HH CNONKCHH HeMETaMOP(DH3OBAHHBIMHA NOPO-
AAMH, YTO NO3BOJIACT HE TOJLKO YCTAHOBHTb TEKTOHHYECKYIO0 NPHPOAY 3TOH 30HHI,
HO M BBLIABHTb 3BOJIIOLHIO OCaAKOHaKOIMJICHHA B APYruX 30HaX, rA¢ NOpoAwl mperep-
fne¥ HHTCHCHBHLIA MeTaMOp)H3M H rPaHHTH3ALHIO.

Ctpoenne O3sepHolf 30HHW B HacToslllee BpeMs XOpolIo H3aydeHO Giarogaps
ncenegosandaM JLII. 3onenwatina, M. HU. Kyssmuna, O. Tomyptoroo [4,5), A.B. Hep-
ryuoBa [3] m gp. Hamu 3ta 30Ha Miyvwamach B xpeGre apn6n u B Mexay-
peybe J3abxan—Xynryii-I'on. Ctpoenre paspesa 30Hbl NOka3aHo Ha puc. 2,/ ®PyHna-
MEHT 30HBl CJIAral0T runep6a3suTnl H raG6poHabl, ABNAIOLIHCCS HHXKHHM WYICHOM
odHOJHTOBOK accolManuH, THNHYHON AN KOpPBl COBPEMEHHBIX OkeaHOB. HeHapyieH-
HH pa3pes accouMauHH YyctaHoBjeH B xpe6Tax Xantatmmupn [5] u Hdapubu
[13]. B npyrux MecTax oOHa mnpeAcTaBjieHa ¢parMeHTapHO. AccCONHalHA TCHOep-
6a3uT-rab6pougHOro KOoMmiekca co cnuiaHT-gHaba3osoft popmaumedt ceugeTenscTByeT
0 3anoxeHHd O3lepsoft 30HH Ha KOpe OKCAHHYECKOTO THMA,

Crpatnrpaduueckut paspes BeHO-keMOpuiickux oTnoxenn#t orimuaerca Gonbumol
BHACPXAHHOCTbIO. BepTukanbHmiMt pax dopmaunult, cMeHslomMX Apyr apyra Bo
BPCMCHH, TNPCACTABJCH CNHAHT-AHa6a3oBoff ¢ rOPHIOHTAMH KPCMHHCTHIX CJIAHLCB
H JIHH3aMH CYPrydHBIX fILIM, BbllIeé KOTOpO# pacnonoxxeHa aHOC3HTO-6a3anbTOBas
dopMauus ¢ MHPOKO Pa3BHTHMH aHAC3HTOBLIMA NMOPPHPHTAMH H NMHPOKJIACTHKOH.
Ocagounnie nopoanl MpeACTABNICHH TY(HOMECYAHMKAMH, AJIEBPOJHTAMH H HM3BECTHS-
xaMH ¢ ¢ayHolt HuxHero kembpua. CMeHa cocTaBa BYJIKAHHTOB OTpaXkaeT H3Me-
HeHHe reoamHaMmueckolf o6cTaHOBKH ocaakoHakomneHus. Cnunut-auabasoBas ¢op-
Mauus cpoficTReHHa okxeaHHM4eckolf cTa/ilHH, a aHAe3HTO-0a’anbTOBas C COMYTCTBYMO-
IaME eff mopoaaMH oTpaxacT Havano oGpa3oBaHHA 3HCHMaTHYeckoff ocTpoBHoOi
Ayre. K atoMmy 3rtany pa3BuTHa O3epHoOi#l 30HHI NPHYPOYCHO NPOABJECHHE HHTPY-
JHBHOrO MarMaTH3Ma.

Ilo naHHLIM npepmiecTBYIOIMX HCCACAOBaTENEH M JHYHEIM HaGnloAeHHSM, B
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gofi 30HE Pa3BHTH [Be HHTPY3HBHHE ¢opmauun, o6pa3yiolliHC TOXTOTCHUINIIb-
marMaThieckult xommiekc. Bonee pannelt apnserca ra66po-auopHT-nnaruorpa-
- dopmauusa, Gosee nosgHet — AHOPHT-rPaHOAHOPHT-rPaHHTOBaA. MacCHBBI
nchOﬁ ¢opMmanun HeGosbmine nO pa3MepaM, OGHIYHO acCOUMHPYIOT C OCHOB-
yM# BYIKAHHTAMH, HMCIOT C HHMH DPCIKO CCKYIIHE KOHTAaKThL. IIpeo6naparoT
opAJIHTH H AHODHTH, & MIArHOTPAHHTH HMCIOT NOAYHHEHHOC IHAYCHHC.

Bropad, AMOPHT-TPAHOHOPHT-TPAHHTOBaA (OpMaUMs valle JIOKAJIH3YETCA CPeaH
1opoA gepxueﬁ MOJIOBHHLI pa3pela nen,na—xemﬁpm;. HNopoan 3to#t dopmanuu
gHOTA@ CNIBTAIOT MACCHBHI IIOWAAbIO CBHILIC 300 xm°, same HX pa3mepbl He Nnpe-
pHEIAIOT MEPBLIX JECATKOB KBAaAPATHHX KHIOMETPOB. I'naBHHIMH nOpogaMH ABAAIOTCA
GHOTHTOBBIC TPAHOLHOPHTH, 3aTEM IPAHHTH H3BECTKOBO-IICIOYHOrO pAna. [lna o3ep-
gofi 30HH B LEJIOM XapakTCpPHH MHOTrOQa3Hbic aJUIOXTOHHHEC MACCHBBI, 4eM OHa

MeCTBEHHO OT/IHYACTCH OT AOKeMOPHACKHX 30H, rae WIHMPOKO NPOABJCHH MHTMa-
[gIsUMA M MCTACOMATHYCCKAA TPaHHTH3aluA. Bo3pacT maccuBOB ycTaHaBnMBaeTCs
g0 MPOPHIBAHHIO HMH BCHA-KeMOpHHACKHX oTnoxeHu#l, a Takke Mo paauosnoruyec-
xAM ONPCACNCHHAM rPAHOMHOPHTOB Ka/lHRA-aproHOBLIM MeTonOM (540—480 MuH sieT).

CknanvaTtas CTpyktypa OscpHoli 30HBHI XapaKkTepH3yeTcA WHPOKHMH JIHHEHHBIMH
ckNaAKaMH, OCJIOMHCHHBIMH NPOJO/IBHBIMA HANBHraMH H AHArOHAJILHLIMH CABHTaMH.
OpHCHTHPOBK3 CKJIANOK CTPOro MOAYHHCHA OOGIICMy MPOCTHPAHHIO MBYX CermcH-
108 30HB CYOMEPHOMOHA/ILHOC NPOCTHPAHHE B 3aMalHOM H CYGIIHPOTHOC B IOX-
HOM.

YpraMa/ibcKas 30H& XapaKTEpH3yeTCAd TO/NbKO e cBONHCTBEHHBIM THMOM pa3pe-
sa. OHa pacnojiokeHa Mexay Osepuoli u XyHryfickolf 3oHamH. MapupyTHHMH
gccTeNOBAHHAMH 30Ha npociexena oT Bapys-TypyHckoro 6noka Ha cesepe 1o
xpe6ta Japubu Ha rore. [lnd OTACABHBIX OTPE3KOB 30HbLI COCTaBNEHB CTPYK-
TypHO-TEOJIOTHYECKHE KapThl (pHcC. 3, cM. BKIL., pHc. 4).

BaxHo#i 0COGCHHOCTBIO CTPOCHHA YpraMaJibCKO# 30HBI ABJIACTCA HCHApYLICHHbIN
paspe3 OQHOJIHTOB, YCTAHOBJICHHBA HAMH Ha 3aNafiHOM (naHre 30HM MeXay ro-
pamu  llypailt u Tac-Xalipxan. B uesioM 310 TEKTOHHYECKAas MJIACTHHA NMPOTIHMCH-
HOCThIO A0 30 XM, BRIBEZICHHAs Ha MNOBEPXHOCTL nO rayGHHHOMY HaaBHTy (CM.
puc. 3). B ee cTpoenun, kpome runepbasutos u ra66pommos, yuacTeyioT palko-
puifi KOMIJICKC H METaBYJKaHHTH OCHOBHOrO COCTaBa, YTO B COBOKYNHOCTH Xa-
pakTepu3yeT odHONHTOBYI0O accouHaunio. Bce nopoawl, Bkarovas odHOAMTHI, MeTa-
mopbusoBaHnl B 3cicHocnaHuepo#t ¢anun. IleppAYHas npHpoda YCTaHaBJIHBACTCA
N0 COXPAHHBLIHMCA PEIIHKTOBBIM CTPYKTYpPaM, a TakXke MO NETPOXHMHYCCKHM
ocobeHHOCTAM (pHC. 5).

INpoaykTul nmpeobpa3oBaHus runep6a3sHTOB NPEACTABICHH TPEMOJHTHTOM H AKTH-
HOJTATHTOM C YYaCTKaMH arperaTa TajibK-CEpIICHTHHHTOBOrO cocTaba. Iletpoxumuueckuit
H CHeKTpaNbHHH aHaMH3N NOKAa3LBAIOT BBICOKOC COACPXAHHE B HHX MATHHA,
xpoma, HHKens, kofanbTa, T.c. BeCh CNCKTP 3ICMCHTOB rumep6a3utoB. Bropoii
YIeH pa3pe3a NpeAcTaB/icH poropooGMaHKOBBIMH rab6pongaMu NOJIOCIATOTO CTPOCHHA.
NlonocuarocTs o6ycnosnena HanoxenHolt anbbutHsaumet m oxpapuepannem. Hafixn

cxnlt

———
Pac. 1. Cxema TexTonnuecKkof 30HANBHOCTH B AoxeMOpuu 3anagnofi MOHrosHR

I — O3cpHan 30Ha; 2 — Ypramanbcxas 30Ha; 3 — Xyuryficxas jona; 4 — Xaurafickas joHa; 5 — Xy-
Tyascxuit nosanepudeficko-senackuft pudT: @ — xpaenas, 6 — UCHTPANbHAA YACTH PHTA; 6 — BCHA-paHHe-
reMGpufickse pudTh (30HB TPAHCHOPMHBIX Pa3ioMOB); 7 — BRICTYNb MEIBHOKPATOBOTO OCHOBAHMA: d — O3ep-
tofl, 6 — Ypramanscxoft, s — Xyury#icxot 30H; 8 — NPOTPY3UH CCPNECHTHHHUTOB H CEPIICHTHHATOBLI MeIAHK;
9 — naneosofickue menouHLie HETPY3nR; 10—12 — rpaHUUB CTPYKTYPHO-POPMALHOHHMX 30H: 10 — O3epHolt
® Ypramanscxofi, 1/ — Ypramamscxoft m Xyuryficxoft c anemeHTaMH Hamsuraumus, 12 — Xynryficxoft u
Xauraficxoft; 13 — rpannubl Xytyascxoro pudrta: @ — Kxpacsas, 6 — BHYTPCHHSR 4acTh; /4 — rpaHHubI
308 TpaHCcHOPMHRIX Pa3noMos; /5 — pa3pLiBHbIC HAPYLICHHR XaJCAOHCXOTO BO3PAcTa: @ — B3GPOCO-COBMIH,
6— c6pocn u B36pocw, ¢ — Hagsurm; 6noxn Xynryficxoit sonsi: 4 — Bapyn-Typyucxuft, 5 — Cenepo-
Cournncxnuft, B — IOxno-Conruucxnft, I — N3a6xancxufl, J — Japrs-To6uantaficxuil; 30HK TPaHCHOPMHBIX
Painomon: / — Xaun-Xyxsfickas, /I — I3a6xan-Maaaansckas, JI] — Xacarruucxas
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Puc. 2. Paszpesn TEXTOHHYCCKHX 30H Mexaypeubs J3abxau—Xyuryfi-F'on

1—6 — nopoakl MENAHOKPaTOBOro GyHAAMENTA: / — NEPHAOTHTH, NHPOKCCHHTHI, MHPOKCEH-POroBoOGMaR:
KOBbie NOPOAN, TOPHONCHAUTH, 2 — OJIHBHH-TIMPOKCEHOBLIE MOPOAL, AKTHHONNTHTH, TPEMOJUTHTH, CEP-
NEHTHHHTH, 3 — CEPNEHTHHUTH, 4 — MHPOKCCHHUTH, 5 — porosoo6MankxoBoe ra66po, 6 — nalixn oCHOBHOTO
coctama; 7—27 — cTpaTHOHuHpOBaHHME 06pa’oBaHuf: 7 — aMPuGOANTH, NNATHOMHIMATHTH, amdnbon-
GHOTHTOBBIE IUIATHOTHEACH, 8 — aKTHHOMTOBLIC aMOHGONHTH, 9 — MpaMophl, 10 — GHOTHTOBbIC K GnOTET:
poroBoo6ManxoBhie nnaruorHeficel, // — XBAPUHMTH, ]2 — [ABYCNIOAAHBIC CNAHUM, HHOTAA C FPAHATOM,
13 — am¢ubononnie, 6HOTUT-aMPHEONIOBBIC CNAHILIL, HHOTAA C FPAHATOM, /4 — AHTHHONHTOBLIC, KBEPL
8XTHHOSIHT-X/IOPHTOBEIC CAHUM, IS — nopdupuTonaw, 16 — nopduponas, 17 — XBAPUHTH, KPCMHMHCTHE
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ChaHuB, /8 — wWIBCCTHAKM, /9 — BY/NIKAHHYECKHE MOPOAbL OCHOBHOTO COCTaBa (4 — GasanbToMAW, 6 —
Wapossic naBu; 6 — TyQnl), 20 — noOpoAnl cpeaHero cocTasa (@ — nasw, 6 — Typn), 21 — nopoau
KHCNOro coctama (¢ — nasel, 6 — Tydu), 22 — arnoMepaToBbic JIaBhi, 23 — KOHTIOMCPATH, TPaBCJIATHI,
24 — necuanuxn, 25 — CAHHHCTRIC CNAHUM, 26 — KPEMHHCThC JICBPONIMTH, KPEMHHCThIE Clamubl, 27 —
RonOMHTH; 28—35 — HHTPY3HBHBIC 0Gpasosanna: 28 — rab6po-ampubonure, ra66po (Rs), 29 — rueficosnn-
Hue nnarmorpanut (R:?), 30 — rHeffcosHanble TOHANHTHLI, kBapleshle AHOPHTH (R:?), 3/ — ToHanMTH,
kBapuesnie auopHTH, rpaHHTH (Rj;?), 32 — GHOTHTOBLIC H ABYCHIOAAHBie NefixoxpaTosnie rpaHHTH (R)),
33— rpaHuTH, rpaHognoputl (O), 3¢ — xannesmie rpaHuTH (P), 35 — cy6mesouHbic rpaHHTH, rpaHo-
CeHuTi (P); ] — O3epHas 30Ha; /I — Ypramansckan 30Ha: A — cob6cTreHHO Ypramansckas 30Ha, 5 B —
Xyrynucxutt pudT (5 — xpacsas, B — uenrtpanstan yacth); /I — Xynryficxas sona
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Puc. 4. CTPYKTYPHO-TCOJIOTHYECKAN CXeMa BOCTOuYHOro ofpamncuns OsepHoll 30HM K cepepy oT p. XyHryh-
Ton

1—4 — noponut menanoxpatosoro dyuzamenta: I — runepbasut-rab6ponmuuft xommnexc, nepacwie-
HeHunfl, 2 — porosooGmanxosoe ra66po, 3 — NPOTPY3HH CEPNEHTHHATOB, 4 — CCPNCHTHHHTOBLIM MEMAHN
5—7 — HemetaMopdulopaHEEE YopMaUAn BeHIA—KeMOpPRA: 5 — GasansToBas dopMauHf (CBUTA TOr/IONH),
6 — BY/IKaHOTCHHO-TEpPHIeHHO-kapGoHaTHas dopManna (HINTYMHCKAS CBHTA), 7 — KapBOHATHO-KPEMEHCTAS



mﬁﬁpO’ﬂ"3633°B cocTaBnsioT TpeTH#i uneH paspesa. HecMoTps Ha amdubonusauuio,

4MX COXpPaHWNach  CTpykTypa naftkoso#t nopoaw. Hakonen, uerseprhiit wien

gspe3s MPCACTABNCH 3C/CHLIMH CAHUAMH -N0 OCHOBHEIM 3¢dy3usaM. B ero co-
cTaBe npeobnagaloT KBapl-aKTHHONHT-XJIOPHT-aMpuGonOBLIE pasHocTH. MenaHocnan-
jsl JaCraioT Ha obuonutax, meramopdniosaHm B Tolf xe dauum mMeramMopduiMa,
qro AACT OCHOBAHHE BKIIOYaTh HX B COCTaB atolf accouHaunH, a B MOJIHOM
ofpeMe OTHOCHTb ce K MCTAMOPQHIOBHHOMY THMY OKeaHHYecKoff  kopH. ITOT
suBOA CNCAYCT M H3 aHajIM3a coctapa OQHONHTOB, pPa3BHTHX B OPYTHX MeECTax
sousl (cM.pHc.3). Tena M NIACTHHH CCPNCHTHHHTOB BCIOAY BLIKATH CHH3Y. B HHX
oTCYTCTBYIOT BKIIIOUCHHS NMOPOX CHANMHYCCKOH KOPHI, 4TO MPAMO yXa3hBACT HA MENAHO-
,paronuﬁ coctaB pyHaaMeHTa Ypramasbekoit 30Hb. MesaHOCNaHIb BBEPX MO pa3pesy
CMCHAIOTCA BYJIK@HOTCHHO-KPEMHHCTOR ¢opmaunelt ¢ TOHKEMH TOPDH3OHTAMH XEMO-
[eHHBIX H3BCCTHAKOB. By/nkaHHTH CPeJHCTO H KHCJIOTO COCTaBa MpEBPAlLlCHH B
gopdHBPHTORAH H NOPGHPOHAK. OHH YEPEAYIOTCA CO CAHLAMH 110 TYGaM H TCPPHTEHHBIM
popoaaM. Ellie BLIlE: 3a/ieraloT NOPOAH xapb6onaTHO-kpeMHHCTOH dopmManmu, cocTos-
[Ee B3 MPaMOPH30BAHHBIX H3BECTHAKOB H KBAPUHTOB. Bech 3TOT pa3spes MH BuinenseM
fgof Ha3BaHHEM YPraMajibCKOro KOMILUICKCA H OTHOCHM €ro K HHXHEMY—CpEIHEMY
aelo. Ypramanbcxkuit KOMINICKC NEPEKPLIT A3a6XaHCKHM KOMIUIEKCOM BEPXHEro
pudes, a TOT, B CBOIO O¥CPEAD, IAJCTACT NOA $ayHHCTHYCCKH O0XapaKTEepH3IOBAHHbBIMH
OTNIOXKCHHAMH BEHIa —HHXHEro keMOpHA.

Jsabxanckuit KOMIUIEKC B Pa3HKIX YaCTAX 30HK CJI0KEH NOPOJAMH pa3HbiX popmannil,
470 YKa3biBACT HA PA3/IHYHLIC TEKTOHHYeCKHe 06CcTaHOBKH HX oGpasopanni. Tak, Ha
sanaHOM (raHre 30HB KOMIUICKC HAPAIMBACT pa3pe3 pHpes. 3aech OH npeacTaBiieH
nectpouseTHOlt dopmaune#t ¢ npeobnaganmem TteppureHnnix mopon (cMm. pmc. 2,7).
paaxe K XYTynbckoMy PHGTY B COCTaBe KOMILUIEKCR pa3BHTa  GHMOAaJbHasA
$opMaLHA BYIKAHHTOB, OCHOBY KOTOPOH COCTaBJAIOT PHONHTH M aHAc3HTO-Gasab-
T B COueTAaHHH c TypamMH H aHromeparamu (cMm. puc. 2,II). B camom pubTe
13a6XxaHCKHl KOMIUJICKC CJIOXCH 3€JICHOKAMCHHO- H KPAaCHOKAMCHHO-H3IMCHCHHBIMH 6a-
sanbTaMH. UX Tydnl, a Taxxe aHAC3IHTH pe3ko noAYHHeHH! GasanbTaMm. Ilocneanme
MECTAaMH ACCOLHMHPYIOT ¢ runepfasATamMu H OafixoBhM kxoMmmaexcoMm (cM. puc. 2,)).
HakxoHen, 4eTBepThif THN pa3pe3a Aiabxanckoro xommiuexca pa3sHuT B XyHryficxofi
30H¢, TFO¢ OH BBHIMOJHACT HAJIOMEHHBIC  CTPYKTYPH. 3Oech CpeOH BYIKAHHTOB H
Ty$0B MPCHMYINCCTBCHHO CPCOHEr0 H KHCJIOTO COCTaBa B H30GHIMH APHCYTCTBYIOT
TydonecuaHAKH, 8 TaKXC THNHYHAA Monacca (cm. pue. 2,71D).

Paspes Vpramanscxolt 30HM BeHua;oT ABe dopmauun BeHAa—kembGpua: xap6o-
HATHAA H TeppHreHHas. O6¢ OHH B BHAC Ye€XJIa NEPEKPLIBAIOT DA3HOBO3PACTHLIC
cxnaasaThic CTpYKTYpH 3anaguof#t Monrosmn.

KpaTxo oxapaxTtepriosaHHm# ¢opmanuoHHut cocTaB Ypramanbcxoft 30HbI Ha
npamepe 3a6xan-XyHryfickoro oTpesxa THNHYEH Ana Bcelt 30HW. OH oTnHYaeTCA
TONLKO NO IMOJIHOTE pAa3pe3a BCIACACTBHC CHAbHOM TekTOHHYecko#f HAPYIIEHHOCTH.
B Bapyn-Typyucxom 6noxe m B xpebre Hapubm n3abGxanckuft xoMmiexc OTCyT-
CTByeT, Tax xe¢ Kak XyTyabckHit pHT 3aKaHYHBACTCE HAa IOXKHOM CKkJIoHE xpebTa
Xan-Xyxoit,

e,

dopManns (ceuTa naraHpens);, § — ONHCTOCTPOMOBAA GOPMAUMA CPEAHEro KeMOpHS; 9 — BY/NIXAHOTCHHO-
Monaccosas dopmauus BepxHero puesa: @ — xucanie 3¢dyInsut B Tydn, § — ByNXaHOTCHHAA TONIIA KOHT-
PacTHoro coctasa H Mmosacca; 10, 1] — dopMauuH HHXHEro—cpenHero pudes, MeTaMOopdHIOBAHHLIC B
eneuocnanuesolt paunn: 10 — xpemuncto-xap6onaTas csuTa (couTa mybyn), /1 — By 1XaHOrCHHO-TEPPHIeH-
Haq (CBHTa uaranuyp); 12 — cxHaauThl ranep6a3nton B NIATHOMUTMATHTAX; 13, 14 — nopudeficxne opmanun,
Metamopdmiopannnie B amMpubonnrosofi panmn: I3 — ampubonuronas, /4 — xBapUHTOB, MPAMOPOB H
Naparneficos; 15—25 — unTpy3HBHbe o6pajopanus: 15 — ra66po (PZ,), 16 — ra66po (Rs), /7 — cy6uwenou-
Hue rpaHnTH, rpaHOCHEHATH (P), /8 — xanuesbie rpanntl (P), 19 — nopdrposuanuie rpanntsl (D), 20 — rpa-
HOAMOpHTH, rpaHHTH (€—O0), 2] — AHOPHTH, rpaHoAHOpHTH (PZ;), 22 — 6HoTHTOBHE rHeficoBmaHbie
TPauut (R), 23 — rpaHomuopuTH (R), 24 — TOHAaNHTH, naarHorpanoguoprTl (R;7), 25 — nnarnorkeficw,
MarmatuTt (PR); 26 — paspuiBHbIC HAPYIICHHA: @ — CABHIH, 6§ — HafABUIH, 8 — cGpocH H B3Gpock, npoce-
WeHHLIE W NpeanONaracMelc '
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I — 1ydui, Tydonecyaruxu ¢ "6oM6aMi” OCHOBHBIX H cpeaHHX 3¢ dy3uBoB; 2 — kucibie 3bdy3ussl (anb6uTodupsl 1 KBapueBble NopdUpLI); 3 — aHAE3HTOBbIE NOD-
¢upuTH B HX TYQH; 4 — aNLOHT-aKTHHONHMTOBLIC CAHLH C PETHKTAMH TEKCTYPbl BYJIKAHHTOB H OKBAapLEBAHHEM; 5 — MOHOMHHEPA/IbHEIH TOHKOHTOJ1bYATHI aKTHHO-
JIMT ¢ nepexpHCTATIANMeH B KpyNHOTa6nHTYaTyI0 aMHGONIHTOBYIO IOPOAY POrOBHKOBOH CTPYKTYPHI; 6 — aKTHHONHTH H aMHOOIHUTEI ¢ HaJloXeHHOH anb6HTHIA-
tueli B oxBapueBaHHeM; 7 — nafikn ampuGonn3upoBannnx ra66po-anabasos; 8 — riarnoxnas-amputonoBsie Nopoasl (porosoomankosoe ra66po) ¢ MHOroaxTHoil
nepekpHcTajUtH3anuelt ampnGosa, anpGuTHIanMell H oKBapleBaHHeM, 06YCIOBHBLIMMH THEHCOBHOHYIO TEKCTYPY Nopofd; 9 — MeTaMopdu3oBaHHbIE rHNEPGAIUTHI: ak-
THHOJ/TUTHI, TPEMOJIMTHTHI, TaJIbK-CCPNICHTHH-aKTHHOMTOBBIC ClaHIlbl, IUarHoaMpuGOMHTHl H TopHOGNCHOMTH; /0 — MpPaMOpPH3IOBaHHbIC HM3BeCTHAKH pudes; /] —
HHBEKLHH IPaHHT-NOPGHPOB H GebIUT-NOpHPOB; 12 — KWL H TeNa IUIATHOAIUINTOB; 13 — AMOPHTH H IPaHOAMOPHTH pHbes



ypraMajibcKkas 30Ha XapaKTCPH3YCTCA CIONHLIM BHYTPCHHHM CTPOCHHEM. B perno-
pHOM [UIaHE 3TO xpynubill nuHeHHLIE NPOrH6 ¢ OKEaHHYECKHM THMIOM KOpHI,
i cceqcm-mﬁ Ha faBe dYactTH XyTynbCckKHM pHPTOM. [Ins BHyTpeHHe#f CTPYKTypHI
xapaKTepHO coueTaHHe MOPPONOrHYECKH pa’HOOGpa3HLHIX CKIagUaTHIX H pas-

Hbl
0 BHBIX aucnoxanuif. 3mech HapAAy C NMPOCTHIMH JIHHEHHBIMH CKJIaJIKAMH IIHPOXO
g pmc‘l-annenu NMakeTl TCKTOHHYECKHX IUIACTHH H vemylf, HaABHHYTHIX ApPYr Ha

ra. CpuBH H HATDOMOXAECHHS MIACTHH OGLYHO NPOXOAAT BHYTPH AKTHHOJIH-
HX CNAHUEB, a MOA HANBHFAMH OKAa3HBAIOTCA NOPOAH KBapUHTO-kapGoHaTHOM
mauui. B INapLHPOBAHMH MHOTAA YYACTBYIOT odmnonnTel. CHcTeMbl uewyfi H
CTHH OCJIOKHCHBl KOCOCEKYIIHMH CABHraMH €O CMCUICHHAMH G6/10XOB B 3amaj-
oM HANPABIICHHH. HauGosice KpynmHBIC CMCUICHHA INPOHCXOAAT NO 30HAM TPaHC-
QOPMHBIX Pa3IoOMOB ¢ TCHACHUHCH YBCJIHYCHHA AMIUIMTYAM NEPEMEILEHHA C lora
ga CeBep. Tax, cepepumit Bapyn-TypyHckui#t 610k oxasmBaerca Haubosee npanexo
gaABHHYTHIM Ha OsepHyro 30RY. BepoaTHO, 3THM OGBACHACTCS OTCYTCTBHE 3[6Ch
13a6XaHCKOTO  KOMILIEKCA MO3AHEro pudes.

MHTpY3HBHBI MarMaTH3M YpraManbCcko#i 30HH NpPOABJCH B Pa3sBHTHH MOpon
ocHOBHOTO M KHCnoro coctapa. [lOpoAH OCHOBHOTO COCTaBa YCTaHOBJICHBl Mif

yX ppeMcHHEIX yposHelt. PaHHHe npenctaBieHsl HeGoMbMMH TenaMu ra66po-
aMOHGONHTOB, JIOKANH3OBAHHLIX BMIOJMb PA3TOMOB, OHH HCTBLITANH MeTaMOPGHIM
g AcOOPMALHIO COBMECTHO ¢ BMewmalomumu nopogamu. Hx Bospact, meposTHo,
cpenuepu(beﬁcxuﬁ. Bropo#f uHTepBan BHEAPCHHA ra66po COOTBETCTBYET NO3AHEMY
pudeio. OHH NPOPLIBAIOT BYJIKAHHTEI I3a6XxaHCKOTO KOMIUIEKCA.

Mpouecckl rPaHATOOGPA30BAHHA HIPAIOT BAXHYI0 POJib B GOPMHPOBAHHH KOH-
ranenTanbHOft kopel. B Vpramannckoll 30He ycTaHOBNCHa HanpaBJCHHOCTb B 3BO-
MIOLHH COCTABA TPAHHTOHAOB. PaHHHC HX NPOABNCHHA BHIPa3HJIHCh B albGHTH3ALMH
nopoA KaK MEJIAaHOKpaToBOro QyHAaMEHTa, Tak H paHHero—cpeasero puges. IIposs-
feHHe aNbOMTHIALMH B MEJIAHOKPAaTOBOM (YyHOAMCHTE HOCHJIO MeTacoMaTHuccKul
XapakTcp Ha I[IHPOKHX IUIOWIAAAX, a8 B CTPATHOHUMPOBAHHOHR TONIIE OHA BhIpa-
sHnach BO BHeApPeHHM cy6GcornacHbix mociofiHpix mHbexumit nnaruoannuros. Ilposs-
neHHe aJbOGHTH3AUHH OTHOCHTCA K cCpeAHeMy pHoero. BHempenne MmaccuBoB 6xo-
TATOBLIX, POrOBOOGMAaHKOBO-GHOTHTOBBIX M IBYCIIONAHBIX TPAHHTOB MPOM3OLIJIO B
nosgHeM pHbpee. ITH MacCHBH NpPOPHIBAIOT A3abxaHcku#t xoMmmiekc, a NMPOAYKTH
AX pa3MEIBa NMPHCYTCTBYIOT B Ga3ajibHEIX ¢nosx BeHaa—kemb6pusa. Illnpoxoe pacnpo-
CTpaHeHHC KAJIHCBLIX TPAHHTOMJIOB MNo3aHero pHudes B Ypramansckolf 30HE cBH-
HETeNLCTBYET O BpeMeHH (GOPMHPOBAaHMR B €¢ MpeleaX TrpaHHTHO-MeTaMopduue-
ckoro cnos. I'paHHTOH/AE! Najic0304 JHIIb HapallHBaIH KOHTHHEHTAJIbHYIO KOpY.

Taxum o6pa3om, B Ypramanbckoff 30HE OTHYCTIHBO MpPOAB/CHA HANpPaBJICHHOCTb
dopMupoBaHHA KOHTHHeHTanbHO#f kopm. IlepsBmiff 3Ttanm xapaxTepH3yercs BoOBIIE-
9eHACM B KOpooGpa3oBaHHC HATPHA, YTO B COYCTAaHHH McTaMOpdHIMA C HATpH-
¢BHIM COCTABOM TPRHHTOHAOB NMPHBOAMT K BO3HHKHOBCHHIO TpaHHTHO-McTaMopdH-
seckoro cios. Ha BTOpoM 3Tane NPOMCXOAMT BOBJICUCHHC B 3TOT NPOLECC KaJIHA.
EMy cBoficTBeHHB KaJIHCBBIC TPaHHTOHALI, H MX CTaHOBJICHHE OTPAXACT YXKE BHI-
COKYIO CTENeHb 3PENIOCTH XKOHTHHCHTasIbHO# kophl. I'paHHTOOGpajoBaHHEe 3THX ABYX
3TanoB MPOHMCXOAMJIO B pa3Hbic OTPe3kH pHbelickoro BpemeHH. Bce H3IOXKCHHLIE
BHIIEC AaHHLIC CBHACTC/ILCTBYIOT O CAMOCTOATENLHOCTH YpraManscko#f 30HHB, Tak
x¢ xax u O3epHoft, W, BHAMMO, 10 TCKTOHHYECKOTO CONMKCHHA OHH COCTABJIAIH
natepanbHEf pAg CTPYKTYp H NpHHaAnexanH eauHomy 6acceliny ¢ kxopoft okeanu-
9eCKOro THNa.

Xynrylickas 30Ha. DTa 30Ha pacmojiokeHa K BOCTOKY OT Ypramansckoif H
Upocnexmupaerca no Xanrafickoro Haropbs, MAOCTHMras WWHPHHH cBhilie 500 kM.
B cospemennoft cTpyxType sTo#ft o6mmMpHON 06nacTH BHICTYNH AOKEMGpDHA Xapak-
TEPHIYIOTCA pa3HBIM YPOBHEM 3PO3HOHHOTO Cpe3a, YTO OTPAXacTCA Ha TMOJIHOTE
Paspesa, goctymHoro s H3y4eHHs. Ilna GonplIMHCTBA BBICTYNOB RoKeMGpuA ycTa-
HOBJICHO ABYWIEHHOE CTpOocHHe pa3peda. CTpocHHE KOHKPETHBIX pa3pe3oB C METpo-

T0B

91



rpagHuYeCXHM H NCTPOXHMHYCCKHM OMNPEACJICHHEM COCTaBa MOpoO. ouy(inn:o.,lno
p cneuuansHoft cratee [12), a 3aecs maercs nuwb o6Imas XxapaKTepHCTHKA

HHA 30HHW. Cnenyer NOAYCPXHYTb, YTO B OTAHYHC OT MABYX JAPYTHX 30H Megy
Bce MOpoAN MeTamMopdrioBann B aMpubonurtosoft paunn Metamopdusma.

PenuxThl runep6a’HToB B nNpoAyXTH HX mnpeobpa3opaHHA OOGMYHO HaX0ZaTe,
cpean mnoneft MUrMaTHTOB M opTorHeHicon. Tam, rae 3TH MOPOAM MEHEE mpeog,
Pa30BaHEl, YCTAHABIHBAIOTCA ABYHPOKCCHOBLIC PA3HOCTH, HHOT/IA C OJIMBHHOM H Xpo),.
INHHEIKAOM, MHPOKCEHHTH, Mepexoasiiue B rOpHONCHOHTH, ra66po-ambuﬁonn-,-"
axnoruronogo6unle mMOpoan, rpaHarosuie H GesrpaHaTosnle ampuGONHTH, Ocﬂo.:
HHE rHefichl, panaxHBHNMOAOGHBIC MOPOAM. JTOT KOMIUICKC MOPOX B Pa3iHuug,
HX COYCTAHHH OOHaXaeTCs B OCHOBAHHH TCKTOHHYECKH BLIBHHYTHX 610X0B. T
Kasg accouMalHs MEJaHOKPATOBHIX Mopon ycTaHosneHa B xpebre apu6u, Ha By,
6yrapcxom BmicTyne, B Mexaypeube J[3abxan—Xyury#t-T'on (cM. puc. 3), y comop,
CournHo u o03. Xapa-Hyp. Ona oTcyrcrByer B BapyH-TypyHCkKOM BhICTymHe, The
paspes noxeMOpHs HauHHACTCA ¢ TOMH opToamMdnbGonuros. AMOHGONHTH ¥ 03, Xa.
pa-Hyp, comona Counruno u B Mexaypeuse JI3abxan—Xynuryii-I'on menocpenctaenyg
HapalMBAIOT HHXAXHIO HYacThb pa3peia, YTO MO3BOJACT PAacCMATPHBATH BCIO COpo.
KyNHOCTh MCJIBHOKPATOBHX NOPOA B KadecTBe NPOTOOGHONHTOBOH accoumaumy
OnHaxo TakHe "HEIHKH” MEJaHOKPaTOBOTO QyHAAMCHTA COXPAHAIOTCA peaxo. Hau6o.
nee oOGLIYHBI TeNa ITHX MOPOA CpeaHM opTorHeficoB man BxmoucHHHt THna Gynmy
paamepoM | M H MeHee. B HHX Takke YAaeTCA BOCCTAHOBHTh MO MHHEpam,.
HhM mnaparcHe3aM ¢parMeHTH pa3pesa oduonutToBo#t accoumauuu. N HuxHed
yacTH gokemGpmiickoro paspesa 3Toff 30HM XapakTepHO OTCYTCTBHC CTPaTH}HEa.
uMH;, Ha6i0ZalOTCA NEepexoAn OAHHX NMOPOA B APYrHC HAa KOPOTKOM PACCTOAHHE
BMecTe ¢ TEM COXPAHACTCA MOJIOCOBOC PACMPOCTPAHCHHE CKHANHTOB THNepGa.
3utoB, rab6ponmos u aM$u60aHTOB, OPHCHTHPOBaAaHHOC B HANpPABJICHHH CTpaTH-
¢uuMpoBaHHLIX o6pa3oBaHuit.

CrpaTtudpuuupopanunic 0o6pa30BaHHA 3aHHMAIOT G6oJiec BHICOKOC MOJIOKEHHE )
papese. Oum npeacTaBicHH amM@uGonobnMH M GHOTHTOBBIMH rHelicaMH, pexe
aMpuGonnTaMi, CAIOAAHBIMH CJAHUAMH H NaparHeficaMH, KBapUHTAMH H Mpamo-
pamH. Tonmu 3THX NOPOA HHTCHCHBHO IHCIOLHPOBaHbH ¢ o06pa3joBaHHEM Yy3ko-
CXATHIX JHHeAHRIX CKJIAZOK.

Bce nopoamt mokemGpus B XyHryfickoff 3oHe HcnmTann MetamoppHaMm aMopn-
GonnToBoft daumn H aBa ITAna HajJOXkeHHO# rpaHHTH3auumn. H3ydeHue MeTtamop-
¢éusmMa nopox npHBENO HAac K BHIBOAY 06 aNNOXHMHYECKOM NPOLECCE C MPHB-
HOCOM OOHHX H BBIHOCOM JAPYTrHX 3JICMCHTOB, 4TO cnocoGcTBoBano o6pa3oBaHHio
HOBBIX MHHCPAJIbHMHIX MaparcHe30B H TCM CaMbiM HOBHX THINOB IOPOA, KOTOpHE
HE MOTJIH BO3HHKHYTb NPH H30XHMHYeCKOM MetamopduiMe. Bosnbwmias ponp B 3TOM
NpHHAAMICKHT rpaHuTHlauusa Boobme. HauGonee panmelt sasnserca mnarnorpaHuTe-
sauua. IIpu ee HaNOXEHHH HAa NHPOKCCHHTH B HHX MOSAB/IACTCA TPAHAT, MOpoAa
nproGpeTaer OGIHK IKJIOrHTA, HO OT/IHYACTCH OT HEro MHHEPAJIbHKIM COCTAaBOM.
Ilo NHpOKCEHHTAM pa3BHBAIOTCA TOPHGJCHAMTH, YTO YacTO MO3BOJACT YCTAHABIE-
BaTh peENHKTHl OQHONHTOB NO NpPOoAykTaM HXx npeobpa3osanns. IopHGaeHauTH
HACHILAIOTCH nopdupobnactaMH anb6UT-ONMroknasa u npuobperaror obnmk rab-
GpounmoB ¢ H¢ CBOACTBCHHBIM HM KHC/IBIM MjIarHoxna3zoM. Camu ra66pouan mpespa-
maroTcs B ra66po-amdpubonutnl. Mo cepnenTHiHTaM npH anb6uTH3auUUH 06Gpa3yloTCe
TaNbK-aJbOGHT-a KTHHOJIHTOBbLIC CJIAHIB B Ap.

Cnenyromufi 3tan npeofpa3oBaHHit cBas3aH C NpOABJCHHEM COGCTBEHHO rpa-
HUTH3auuH. OHa HaxnajAbIBacTCA Ha NOPOAL, yke MCNLITABLUINEG HATPHEBLIM McTa-
€OMaTO3, NMPH 3ITOM NPOAB/ICHHE MNOCNETHEr0 HE NpHBEAO K (GOPMHPOBAaHHIO 2l
JIOXTOHHBMX MACCHBOB NJIATHOTPAHHTOB, & BLIPA3WIOCH JIMIIL B NOABJICHHH IOJOC
MIarHOrpaHUTOP H cybGcornacHeix JAHMH3 miaarHoamnnTos. IIpm co6GCTBEHHO rpaHE-
TH3aIHH TNPOHCXOAMT NPHBHOC KajHA. B mHpoxceHOBO# MaTpHue moponm Hepeako
o6pa3yloTcs KpPynHBIC OBOHAb PO30BOTO MHKPOK/IHHA, H BHOBb BO3HMKILIAS MOpOAs
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go6peTacT o6nHk rpaHnTOB panaxusd. Takue oGpa3oBaHHA YCTAHOBJICHW CpeaH

oroopuonutron xpe6ra dapu6bn. IIpr Ha/JOXEHHH rPaHHTHIALMH Ha MOPOAL oOca-
oqHO# TONIIH BO3HHKAIOT MHKPOKIHHOBHC THEfichl, a Takxe AHMHIOBHAHME Tena
rp,gn-ro-rucﬁcon.

HepaBEOMEPHOCTh MPOABJICHHA rPAaHATHIAUMK 06ycnoBIRBaCT popMHUpOBAHHE CNOX-
goro KOMIJCKCa MOPOA, B KOTOPOM HAPAAY C PEIHKTAMH OQHOJHTOB Pa3BHTH

ofyXTH HX mpeo6pa3oBaHHs — NHPOKCCHOBHIC THEHCH, a Takke MENAHO-, ME30-
g NeAXOPAaTOBHIC HX DPa3HOCTH. OraenbHBC Pa3’HOBHOAHOCTH BHOBb 06pA30BaHHBIX
gopoR HMeloT o6nrx “"cepnix rheficor”. Jna Takmx rueficos ms Bym6yrapcxoro
ppicTyna HoxeMGpHa monyden Bo3pact 2650130 mun ner [9). Onmaxo B Tex xe
reepbix THeficax™ coxpaHHHACH OyAHHH C maparcHe3som poM6uuecxoro mupokce-
ga, OTMBHHA M LIMHHE/H, CBOACTBCHHRIM rapubGyprury.

TaxdM o06pa3oM, BCECTOPOHHEC HIYYCHHE MEIAHOKPATOBOTO KOMIUIEKCA B HOKEM-
GpuficKHX BHICTYnax XyHryfickoft '30HB NO3BONACT paccMaTpHBaTh HX KAaK MOpoO-
100QHONHTOBYIO ACCOLMALHIO, MCTAMOPQH3OBAHHYI0 B ycnoBHAx ampuGomurosoit
pauHH.

Xanraiickas 30Ha no nmaTepaNH B BOCTOYHOM HAamnpasiicHHH cMeHAeT XyHryl-
cxytio 3oHy. Ee BocTouHas rpaHHna ocTactca HescHofi. IIpoctpaHcTBeHHO OHA
copnagaer ¢ XaHralickum Haropsem, rae pacnonoxeH Tap6aratafickuft BuicTyn
goxembpus. PernoHansHu#i MeTaMOPQHIM MOPOA B 3TOM BHICTYNE NPOSBWICA B
seneHocnaHuesoft ¢aunn. B Xawrafickoll 3oHe, xax HH B oaHoft gpyro#f, o6HABHM
a//IOXTOHHbIE TPAaHHTOHAM pHeilickoro B nanco3ofickoro Bo3pacta. CeA3’aHHBIA
¢ HAMH HaJloxeHHH{#i nporpeccuBHuift MeTamMopdHu3IM MecTaMH MEHACT OG/HK 3¢/IEHO-
cnanuesofi Tosmu. IMoaABaAAOTCA HHBEKUHOHHBIC THefichl, aMpuGonoBbie POroBHKH,
KpHCTA/UTHYECCKHE CNAHLUB. IJTH NOPOAL CNaralOT YYaCTKH B COTHH KBaApaTHHX
MCTPOB CPEAHM TPaHHTOHIOB, HECYT Ciiebl KOHTAKTOBHIX Bo3aclicTBuit mocneguux
g 9aCTO NEPEXOAAT MO MNPOCTHPAHHIO B AKTHHOJIMTOBHIC CJIAHUW M METamecua-
uuxkn. HeomHopoaHocTh MeTamopdHiMa pa3BHTHIX 3fech Ookem6pufickux mopoa
nopoxAacT pa3’Hbic KOHICNIHH OTHOCHTCJIBHO ¢e TekTOHHueckoit mpHpoan.. Hexo-
TOpHIC HCCJICNIOBATEJH CYHTAIOT, 4TO Ha MecTe XaHrafickoro Haropsa noa 3ene-
HBIMH CJIAaHUAMH HAaXOAATCA ApeBHHe nokemOpuiickme Tonmu. B mnoareepxaeHue
aToro BHIBOAA OOGBYHO nNpHBOAAT ABa aprymecHTa. Ilepsuift — 310 mpHCyTCTBHE
cpeaH METaMOPGH3IOBAHHMX MOPOA HEGOJIBIIKX aHOPTOIUTOBHIX MACCHBOB, KOTOPHIC
N0 AHAJIOTHH C aHOPTO3HTAMH BocrouHo#f Cu6HpH cuMTalOTCA APEBHHMH OKEM-
OpufickuMn HHTPY3HAMH [9]. Bropofft apryMeHT COCTOHT B TOM, 4YTO UYETBEPTHY-
Hne 6a3aJbThl BLIHOCAT KCCHOJIMTH MOpPOA rpaHyanToBot dauum Meramopdmnima
[6]. KapTHpoBaHne ra66po-aHopTO3HTOBOro MaccHea MycTa-Yjia No3BOAWIO ycTa-
HOBHTb MPOPHIBAHHC AaHOPTO3IHTAMH H raG6po ToNIM 3C/ACHBIX CIAHUCB, 4TO CTa-
BUT TOJ COMHCHHE ero ApeBHHH Bo3pact. IlonmbiTka OGBACHHTBL 3€JjIEHOCTAHUEBHIN
MetamMopdH3M paMb aHadTOpe3OM rpaHYJHTOB HeyGeauTenbHa, Tak Kak He o6mac-
HRCT MPHCYTCTBHA CPEAH CNAHUCB THNHYHHIX NOPQHPOHAOB M H3BECTHAKOB. JIpeB-
HHfl BO3PACT AHOPTO3HTOB, MONYYCHHBIH CBHHCU-CBHHIOBBIM TEPMOH30XPOHHLIM METO-
ROM, SBHO HAXOJHTCA B NPOTHBOPEYHH C TrecofiorHell, H 3TH NPOTHBOPEYHA Clie-
AYeT HCKATh B CAMOM METOZE.

Yro xe kacaeTca BKaloucHH# B 6a3anbTax OCHOBHBIX IPaHYJIHTOB, TO MO MH-
HepanbHBIM MAPArcHE3aM OHH BMNOJHE MOTYT COOTBCTCTBOBaTh MEJAHOKPATOBBIM
nopogaM OCHOBaHMA okeaHHueckoft xopul. IIpucyrcTBue B Tex xc¢ GasanpTax Ga-
JHTOB M YJBTPAOCHOBHBIX MNOPOA ABAACTCA APryMCHTOM B NOJIb3Y HaXOXACHHA NOA
XanrafickuM HaropneM MEJIAHOKDATOBOTO OCHOBAHMA, XOTA BO3PACT €ro, kak M
B Ipyrux 30HaX, OCTACTCH HCH3BCCTCH.

BuyTpennss cTpyxrypa Xanralickolf 30HB, HaCKOJIbKO MOXHO CYAMTb Mo OGpHIB-
XM COXpaHHBIIHNXCA CPCAHM TPAHHTOHIOB OCAMAOYHLIX TOJII, AHAJOTHYHA CTPYKType
Xynryfickofi 30HH. 3aech npeo6NamaloT cyGMEpPHIHOHANbLHBIE NPOCTHPAHHA C TEH-
AtHumefi BHpralMH CKJIaJlOX B CEBEPO-BOCTOYHOM HanpaBjicHHH B cropoHy IIpuxyG-
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CYTyibs, 4TO NOATBEPRARCT CAMHCTBO CTPYKTYPHOTO MuiaHa ROXeMOPHACKHX (py.
detickux) nedopmaunit B 3anagnoft Monronuu.

JoxemOGpuiicknit suictyn xpe6ra Byryann-Hypy. XpeGet Bytynun-Hypy Pacnonoxey,
B pocTouHot wacTn CeepHoft Mouronuu. B conpemeHHOft CTPYXTYpe 3TO Kpymuyy
TexTOHRYecKkHl 610X MeTaMopdnuecckux nopox cy6mupoTHOro npocTHpaHua. Takoe e
NpocTHpPaHHe cknafox HabntogaeTca B BepxHel 3encHocnanuesoft wacTH Paspesy
4TO CYIICCTBCHHO OT/MYACT BCIO CTPYKTYPYy 3Toro G6;oka OT OAHOBO3PACTHuy
cTpyxTyp 3anaguofi Mouronun. 3TO NPHHUMNHAJLHOE OTAMYHE AenaeT Byrynuy.
Hypuncxnft BeicTyn aoxeMGpHA HHOPOAHEIM TEJIOM CPEAH APYTHX BHICTYNOB Mog.
TOJIHH.

Pe3xo omnmyeH H pa3pes MeTamopduueckux obpasosaunfi. IIpE Tpex nepe.
ceueHHAX Groxa BO Bekpuitoff uacTH pa3pe3a He BCTpeucH aMPuGONMHTH, XBap.
UHTH, MPAMOPH, 9TO IENACT €ro COBCPIUICHHO HEMOXOXHM Ha AopHdeHckullt pay.
pes 3ananHo#f Monroann. IMoneshie HCcACROBaHHA NO3BOJKIH YCTAHOBHTH MNpOgy.
JICHHC HHTCHCHBHOf TPaHHTHIAUMH TeppHreHHo#i u mynxanorennoft tonml. IMpomece
3TOT HOCHT miomiaguoff xapakTep ¢ o6pasoBaHMeM rpaHHTO-rHEHICOBHIX Kymomop,
B HX CTPOCHHH YYaCTBYCT NHOPHT-IPAHONHOPHT-TPAaHHTOBas (OPManHA, TNaBHMM
91eHOM KoTopofl ABnfIOTCA rHEHACO-TPaHHTHI,

Mupoxoe pacnpocTpaHeHne rpaHUTO-rHEACOBHX Kynosos onpenenuno 6paxudopm.
HHff THIO TCKTOHHKH HHXHCrOo CTPyKTypHOro 3taxa. Ha xpbuibAx kynosoB pasary
TCPPHreHHas TOJa, MeTaMOopdH30BAHHAA B GalMH 3CJCHHIX CAHUEB, HHBEUHPOBAR-
Haf IUIATHOTPAHMTAMH H MJIATHOAIIHTAMH. Bhicokas cTymeH» MeTaMopdmHiIMa HHiop
pa3pe3a (naparHefichl H GHOTHTOBLIC CIaHIE) 06YyCcNOBJICHa HCKIIOYHTENLHO BIHAHHEM
rpaHATOO6pa3oBaHHA — DPOCTOM FPAHHTO-THEHCOBHIX kymonos. C 3THM mpolcccom,
BHOHMO, CBA3aHO NOCTENCHHOC ocnaGracHnme MeTaMopdH3Ma BBEPX MO pa3pesy fno
seneHocnaHueBol ¢auMH, 4TO CO3JacT BNEYaT/ICHHE O 30HAJILHOM XapakTepe MeTa.
Mopdu3ma.

Croeobpa3lne paspe3a H CTPYKTypH foxembpus Byrynus-Hypuuckoro 6aoxa c6nm-
XACT €ro co CTPYKTypaMu mIaTGOpMEHHOrO THIHA.

OBCYXKAEHHE H BMBOAbI

IIpuBeneHHOE BHIIC KPATKOC ONHCAHHC CTPOCHHA CTPYKTYPHO-GOPMAIHOHHHX 30H
3anagHol#ft MOHTrONHMH CBHACTENBCTBYCT 06 OAHOTHNMHON HANpaBICHHOCTH NPOLECCOB
dopMupoBaHHA KOHTHHEHTaNbHON KOpH. IIpexae Bcero BONpPEKH LWIHPOKO pPacnpocTpa-
HEHHOMY MHEHHIO YCTAHOBJICHO, YTO OCHOBRHHE Pa3pe3oB B HHX CJIOKCHO HE CHau-
YeCKHMH THeHCOBHIMH TOJIIIAMH, a B pa3HO# cTenmeHH METAMOPOH3OBAHHLIMH H
TPAHUTH3HPOBAHHBIMH OCHOBHLIMH BYJIKAHHTAMH, NOCTOAHHO ACCOLHHPYIOHMIHUMH ¢
runep6a3ut-ra66popeiM komnnexcoM. OcoGeHHOCTH MeTaMopdH3IMa H CTeNeHL mpeob-
pa3oBaHHA nmopoa odHonuTOBOH acconHauHH H NMEpeKphIBalOIHX cc dopmanuft nol-
BOJIAIOT YCTAHOBHTb TPH THNA paspe3ob. Ilepsuiit THn pa3pesa xapaxTepH3yeTcd
cnabuiM MetamopdusmMom — BeHA-xembpuiickas Osepunas 30Ha. Bo BTOpOoM THNC
pa3pe3a nopoAn MeTaMOop(dH3I0BaHH B 3¢jIcHOCAaHNeBoM daumu, Bxnovas opHOTHTH —
pHdelickas Ypramansckas 3oHa. TpeTbeMy THNmy pa3pesa cBoficTBeHHa amdu6o-
nuToBaA dauns MeTaMopdHIMA C PEIMKTOBBIMH MNaparcHe3aMH MHHCEpaJioB oduo-
anToB — JokeMGpuiickue BricTynnl npoTepo3ofickolt Xyuryidickoft 3oun. Cnemosarens-
HO, YeM JpcBHee 30Ha, TeM Gosee ray6oxme npeoGpa3oBaHHA MPETCPNCAH MOPOAH
KaK MeNlaHOKpaToBoro ¢GyHOaMcHTa, Tak H NepekpuiBalomux ero tonam. H3 aroro
cnenyeT HeOQHOBPeMEHHOC GOPMHPOBAHHC KOHTHHCHTAJIbHO# KOpH B 3TOM pErHoHe.

CoBpeMeHHast KOHTHHCHTalbHas xopa 3amagnolt Monronun dopmmposanach AH-
TEIBHO B PE3yJIbTaTe CTPYKTYPHO-BCUICCTBCHHOTO NpeoGpa3oBaHHA KOpH OKCaHH-
gyeckoro THna. B mpo6Gneme CTAHOBNCHHA KOHTHHCHTANbHON# KOpHI BHIAEAAIOTCA ABS
TECHO CBA3AHHBIX aCMEKTa: CTPYKTYPHO-TCKTOHHYCCKHHEl H BEIICCTBCHHLIN, H HX aHA"
A3 B H3BECTHOH Mepe NO3BONACT HAMCTHTH MOJENIb CTAHOBJICHHA KOHTHHCHTAND
Holt KOpHI.
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MeXaHH3M BELICCTBCHHOTO Npco6pa3oBaHHA NOPOA OKeaHHUECKOH XOpH B MOPOAR!
opHl KOHTHHCHTanbHOM octactca pancxo He peuicHHON npobnemoft. IIpexne Bcero
jescHa  MOJeNb ¢opmupoBanus camolt oxcaHmueckoff xopnl. Mexnay Tem Habmo-
eMasl CMCHA TMOPOA KOPbl MO BEPTHEA/M OT YNTPAOCHOBHHX X KHC/IBIM yKa3bi-
pacT HB o6myi0 3aKOHOMCPHOCTb H3MCHCHHA 3CMHOrO BEIICCTBA B CTPOTO oOmpe-
cficHHOM HampaBicHHH. IIOHATb HAaNpaBJICHHOCTh JBOMIOUHH BELIECTBA NMOMOracT
cTaHOBJICHHE TOC/ICNOBATEALHOCTH MPOAB/CHHA NMETPOTECHHBIX NMPOUECCOB HAa Pa3HBIX
JTaN8x TexTOHHYecKoff 3BOJIOUHN CknaguaTHIX coOopyxeHuit. Oxeanndeckuft THN xOpH
ofBCAHHACT YILTPAOCHOBHWC H OCHOBHEIC MOPOAW! HHXHEH 4acTh paspesa H co6-
cTBCHHO OKcaHH4YeckHe 06pa3loBaHHA — BYNKSHHTHI, ALIMOHAM, WIBECTHAKH H ApY-
rg¢ MOPOAB. B COBOKYMHOCTH 3TH MOPOA! C/ATAIOT OQHONHTOBYIO ACCOLMALMIO.
PoNbIIMHCTBO MeTporpadoB paccMaTpHBAlOT THNep6a3nTH, ra66po, ocHosHbie 3ddy-
sgBbl B KauccTBe MNPOAYXTOB MarmaThueckoft NuddepeHUMAUHH HEMOCPEACTBEHHO
pelicCTBa MAHTHH. MarMaTHYCCKHil reHE3HC ITHX NOPON MOATBEPKAACTCH NMOCTOSH-
cTBOM HX accoUMauMfi XaX B COBPCMCHHBIX OKCaHaX, TaKk H B CKJagyaThix co-
opyXCHHAX, BOSHHKIUHX HA MECTC NAJICOOKCAHOB.

B nocneaHRE TOAB MOJIyYeHb NPHHIHNHANLHO HOBBIC NAHHLIC, CBHACTEIbCTBYIOIHE
0 pa3HOM BO3pacTe 4WicHOB oduonmTOBOH accouwaumu. Tax, Ha Vpane ycTaHOBNICH

sumit cTHAb Oepopmaunft runepbazmrop m rab6pommos. ITo Xxopomo corna-
cyeTcd. ¢ HX PAfHONOTHYCCKHM NSTHPOBAHHEM. Pe3k0 OTOPBAH OT HHAHHX WICHOB
acCOLHALMH H Bo3pacT Gasanstos. B Tanb-Hlane HaGnronaeTca mpamoe Hameranse
6a3a/15TOB Ha FHNepGa3nTHl C NPOAYKTAMHE HX PA3MbIBa B KOHTJIOMEpaTaXx, MOACTHAI0-
mex GasanbThl. B 3anmagHolt MoHronuu reojorudeckue HaGiIOACHHA HalX COOTHO-
meAHAMH MeXxay rrnep6a3utamMH H ra66po BHIABHIH BKJIIONCHHA OAHHX B [pPYrHe
3 dopMe MHrMaTHTOMONOGHLIX 3aMelleHHH, kak MelaHOCOMa M nefixocoMa B THefi-
cax, YTO He TMO3BOJIACT PACCMATPHBATb HX B KAauCCTBC KCCHOJHTOB. JTH [aH-
ghi¢ CBHACTENILCTBYIOT O HE3aBHCHMOM, 8BTOHOMHOM (OPMHPOBAHHH NMOPOM MCAAHO-
xpaToOBOr0 QYHOAMEHTa H €ro BYJKAHOreHHOR NOXpWMmKH. B CBA3M ¢ 3THM Henbas
pexmodaTh obGpasoBanns ra66poHaoB 3a cYET METACOMATHUYCCKXOTO (IIPHBHOC Kajib-
nHs) npeob6pa3oBanna ynbTpaba3snToB. AccounHpyomue ¢ runcpbasntamMu ra66pouant
NpeACTaBJICHE ACKIIOYHTENBHO POroBoo6MAHKOBHIMH Pa3sHOCTAMH, COACPMAT PEHKTHI
CCPNCHTHHHTA, YTO CYIICCTBCHRO OTJIHYAST HX OT MHPOKCeHOBWX ra66po, mpopu-
BAIOIIAX BYJIKAHOTCHHO-OCamouHyi0 Toiamy. Kaxos 6ul HEH Gnin reneauc runep6a-
satoB H ra66po, cnaralomux MenaHokpaToBbiff dyHmaMeHT, oHH npeobpa3zoBaHBl
3 APyrHe THNH NOPOJA, YTO CBOHCTBEHHO KXOHTHHCHTANLHOMY THNY KOPHI.

I'1aBHOC OT/HYHE OKeaHHYECKO#t KOPH OT KOHTHHCHTAJILHOM COCTOHT B TOM,
9T0 B Helf OTCYTCTBYIOT MOpoAn rpanHToHAHOro psana. IlosromMy nepsoe mposs-
NeHHC TPAHHTH3ALUHH CJICAyeT NPHHAMATbL 33 HAYAJNO0 CTAHOBJICHHA KOHTHHEHTAJIb-
Hoff xopel. MeTtamMopdH3M H rpaHHTH3ALHA O6YCIOBIHBAIOT MOABJICHHE HOBHIX MH-
HEpANbHBIX ACCOLMALHSl, OTIIHYHLIX OT NMPEAMECCTBYIOIIHX H MO XHMH3MY. BhABHTH
XapaxTep 3THX NMPOLECCOB, B3IAHMOCBA3bL MCXAY OTACJIbHLIMH BHAAMH BHOBb 06pa3yio-
MAXCA NOPOA MOXHO TOJIbKO OCHOBBIBAACH Ha NOCJICAOBATCIbHOCTH NPOABJICHHA NETPO-
TeHHWX mnpoueccos. B pa3HOBO3pacTHHX 30Hax 3amagHo#f MOHrOJHH BBIICARIOTCA
ABa rAABHLIX 3TANA BEIICCTBCHHOM 3BONIIOLHH, KOTOpPHIC Mo Begyuie# ponu HaTpus
H XaJHA B MHHEpaNoo6pa3oBaHHH MOXHO Ha3BATh HATPHEBHIM H KaJIHEBBIM HIH
wiarnorpanntrianueli (ans6rTH3anMcH) H co6cTBEHHO rpaHHTH3anMelt (xanHUINaTH3a-
ouet). BopnicueHHE 3THX 3/IEMEHTOB B XopooGpa3oBaHue BneueT 3a coboft craHoB-
NeHHE BHAYAJNIC TPAHHTHO-METAMOPQHYCCKOTO CJIOS, 8 38TCM 3pesiolfi KOHTHHCH-
TanbHO#t XOpHI.

AmPpubosuszayus mopoa oxeaHHueckoff xopn NPHBOAMT X OOpa3oBaHHIO MOHO-
MHEHEpaNbHLIX aMOHGOOBEIX MOPOA: AKTHHOJIHTHTOB, TPCMOJIMTHTOB, TOPHGICHANTOB,
KEPCYTHTOB, pexke aHTOGHITHTOBLIX pasHocTeit. UmMenno Taxoit cnextp amdpubos10BbIX
lopon yctaHoBsIeH B peo6pa3oBaHHOM MENAHOXPATOBOM $yHOaMeHTe YpraMajbckoit
30HN. Kaxpgas M3 yxa’aHHHX Pa3sHOBHAHOCTEH NMOpoa MOXET HMEThb CA8MOCTOATENb-



Cyrynbs, 4TO MNOATBEPXAACT COHHCTBO CTPYKTYPHOrO nnaHa nokemGpHiickux (Pr.
deficxnx) nepopmaunit B 3anagnolt MoHrosuu.

JoxemOGpuiickuii suctyn xpe6ra Byryaun-Hypy. Xpeber Bytynuu-Hypy Pacnonoy,
B BocTouHOM uacTH CeBepHofft Momnrosun. B cospemennoft cTpyxtype 3ro Ipym.u:
TexToHRYecKhft 6nox MeTaMopdHaecKHX nopox cy6mupoTHoro npocTHpanns. Taxoe
npocTHpaHHEe CKnafok HabiioaaeTca B BepXHell 3encHOCHAaHUEBOl YACTH paipe,
4TO CYILICCTBEHHO OT/IHYACT BCIO CTPYKTYpy IdToro 6moxa ot OAHOBOIPACTHY,
ctpyxTyp 3amaguot MOHrOMHH. 3TO NPHHUHNHANBHOC OTAMYHC AenacT Bytyny,
Hypuncxuit BhicTYn AOXeMGpHA HHOPOAHWM TENOM CPCAH APYTHX BHICTYNOB Moy
TOJIHH.

Peaxo oTAHYEH H pa3pe3 Meramopduueckux obpazosanuft. IIpm Tpex Nepe.
cedcHHAX Gnoxa BO BCKpHTOM 4acTH pajpe’a He BCTpeucHW amMQHGONATHI, xpy
UHTH, MPaMOPH, 4TO [C/ASCT €ro COBCPHICHHO HEMOXOXHM Ha Jopudelickuit py,.
pe3 3anaamoit Monronnu. IToneBbe MCCNCAOBAHHA MO3BONIMIH YCTAHOBHTb Mpogy.
NEHHE HHTCHCHBHOH rPaHMTH3ALUMH TeppHrcHHOft W BynxaHorenHo#f Tonm. ITponee
3TOT HOCHT mMiIowWAaAHOR xapaxTep ¢ 06pa3oBaHHEM rpPaHHTO-THEACOBHIX Kynongp,
B HX CTPOCHMH YYACTBYCT AHOPHT-rPAHORHOPHT-TPAHHTOBAS (GOpPMALHA, TNaBHL
4nieHoM KoTopoft apnsioTcs rHefico-rpaHHTH.

HInpoxoe pacnpocTpaHeHHe rpaHATO-THEAICOBLIX Kynosos onpeaenano Gpaxudopy.
Huff THND TCXTOHHKHM HHXKHEr0 CTPYKTYPHOro jTama. Ha KpHUIBAX KYMOJIOB pasmnry
TeppHTCHHAA TOJILAa, McTaMOpOH3OBaAHHAA B alHH 3CJICHHIX CIAHLECB, HHBCUHPOBa.
Has IUIaTHOrPAHHTAMH H MJAarHoanauTami. Beicoxas ctynmeHs metamopdniMa Huigy
paspe3a (naparueficil H GHOTHTOBBIC CNaHIL) 06ycnoBIeHa HCKTIOYHTCALHO BIHAHHeM
rpanuTo06pa3oBaHus — POCTOM TPaHHTO-THEHCOBMX Kymosos. C 3THM mpoueccom,
BHOHMO, CBA3aHO NOCTeNCHHOEe ocfMabnenHe MeramMopduIMa BBEPX MO paspesy po
3ejIcHOCNaHUCBON ¢auMH, TO CO3AAacT BNCHATICHHC O 30HANILHOM XapakTepe Meta-
MopdHama.

CaoeoGpasne paspe3a H CTPYKTYpH fnokemGpus Byrynun-Hypuuckoro 61oka c6mm.
XaeT €ro co CTpPyKTypaMu mIaTGOpMEHHOTO THINA.

OBCYXAEHHE H BMBOASI

[IpuBeeHHOE BHIIEC KPATKOC OMHCAHHE CTPOCHHSA CTPYKTYPHO-HOPMALHOHHBIX 30H
3anaguoft Monronun csuaerenscTByeT 06 OoAHOTHNHON HANMpPaBACHHOCTH NPOLIECCOR
dopMHpOBaHHA KOHTHHCHTaNbHON xopH. IIpexne Bcero BONpEKH IHPOKO PacnpoCTpa-
HEHHOMY MHCHHIO YCTAHOBJICHO, YTO OCHOBRHHC Pa3pe30B B HHX CJIOMCHO HE CHAlH-
YSCKHMH THCHCOBHIMH TOJIIIAMH, a B pa3HOHf CTeneHH METAaMOPH3OBAHHBIMA R
TPAHHTH3HPOBAHHBIMH OCHOBHBLIMH BYJIKAHHTAMH, NOCTOAHHO aCCOLHMMPYIOIIHMH ¢
runep6a3uT-rab6popniM xommnnekcoM. OcoGeHHOCTH MeTaMOpPpdH3IMa H CTENEHL Npeob-
pa3oBaHHA nmopox odmonuToBO# accouHanMH H NepeKphiBalomuX ¢¢ popmaumuh mos-
BOJNIAIOT YCTAHOBHTh TPH THMA pa3spe3os. Ilepsmit THn pa3spe’a XxapaKTepHiyercs
cnabuiM MeTamopduzmMom — BeHA-kemGpuiickas Osepnas 3oHa. Bo BTOopom THDE
pa3pe3a Nopoabl MeTaMOp(dH30BaHK B 3¢jicHOCTaHNeBo# dauuu, BxIO7as OPHOMHTH —
pudefickas Ypramannocxas 3oHa. TperbeMy THOmy pa3pe3a cBoficTBenHa amdnbo-
nuToBas Gauus MeTaMOpdH3IMa C PEIMKTOBBIMH NapareHe3aMH MHHEpasioB odHO-
nuToB — gokeMOpuiicxue BricTynnl nportepo3soilicko#t Xyuryfickoti 3onnl. Cnenosarem-
HO, YeM JpeBHee 30Ha, TeM Gosee rnyGoxme mpeo6pa3oBaHHA HpeTepnesn NOPOAH
KaK MeJllaHOKpaToBoro ¢yHOaMeHTa, Tak H NepckpmBalomux ero tonm. M3 aroro
cneayeT HeOAHOBpeMeHHOEe GOpMHPOBaHHE KOHTHHEHTANILHON KOPH B 3TOM pETHOHE.

CoBpeMcHHas KOHTHHCHTaJibHas kopa 3anagHo#t Monrosnn ¢opmmuposanace ATH
TENBHO B pE3yJIbTATE CTPYKTYPHO-BEUICCTBECHHOro npeobGpa3oBaHHA KOpH OKCaHE
gyeckoro THnNa. B mpo6neMe CTAHOBNCHHA KOHTHHCHTAJIbHOM KOpH BHIAC/IAIOTCA AB8
TECHO CBA3AHHBIX ACMEKTA: CTPYKTYPHO-TCXTOHHYCCKHil M BeuieCTBCHHHMH, M HX a2l
JIH3 B H3BECTHO#f Mepe MO3BONACT HAMCTHTH MOJCHb CTAHOBJICHHS KOHTHHCHTa”
Holl xOpHI.
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MexaHH3M BCILIECTBEHHOro Npeobpa3oBaHHA MOPOA OKCAHMYECKOH KOPH B NMOpoAn
xOHTHHCHTA/IbHO! OcCTacTCH Janeko He peuieHHofi mpo6nemoift. Ilpexne Bcero

‘°pua moaens dopmupoBaHus camolft oxeaHHuecko# kxopn. Mexagy Tem Habio-

gCH
He af cMCHA NOpPOA KOPH MO BCPTHKAJIIH OT YJIbTPAOCHOBHHX K KHCJBRM YKa3hi-

‘::::‘ ga OOLIYI0 3AKOHOMEPHOCTh H3IMCHEHHS 3€MHOTO BCIUCCTBA B CTPOTO oOMmpe-

epaoM HanpabicHHH. TIOHATL HAaNpaBACHHOCTH 3BOJIONMH BEICCTBA NOMOraeT
HOBJICHHE TOCJCAOBATEILHOCTH NPOABICHAA METPOrCHHWX MPOUECCOB HA Pa3HbIX
Y anax TCKTOHHYCCKON IBONIONHH CKNANYATHX coopyxeHnl. OxcaHuueckuit THN XOpH
563¢AMHACT YNBTPAOCHOBHLIC H OCHOBHHIC MOPOAN HHXHel wacTH pa3spe’a H cob-

qHo OKcaHHWueCKHe 06pa3oBaHmi — BYJIKaHHMTH, AUIMOHAM, H3BCCTHAKH H ApY-
rge MOPOARL. B COBOXYNHOCTH 3TH NOPOAB CNAralOT OQHOIHTOBYIO ACCOLHALHIO.
FonbIIHHCTBO neTporpadoB paccMaTpHBAIOT runep6a3uth, ra66po, ocHopHme 3¢dy-
sgsel B KA9CCTBE NPONYKTOB marmMaTHiccxoff nuddepecHUHAIHH HenmocpeACTBEHHO
pemicCTBa MAHTHH. ‘MarmaTavycckrft rene3’nc 3THX MOpPOA NOATBEPXOAETCA MOCTOAH-
cTBOM HX acconHanuift xax B COBpPEMCHHBIX OKeaHaX, Tak H B CKJaAgYaThIX CoO-
opySCHEAX, BOIRHKIINX HA MECTE MAJICOOKEAHOB.

B nocJaeAHHE TOABL NONYYeHH NMPHHUHMNHANLHO HOBHC [aHHBE, CBHACTC/ILCTBYIOLIHE

o pa3HOM BO3pacTe WICHOB opuonutosoft accounanus. Tak, Ha Ypane ycraHOBICH
a3muift cTHIL mepopmaumli runepbGasuros u ra66pomaos. 3o xopomo coria-
cyeTcd. ¢ HX PAjHONOTHYCCKHM [ATHPOBRHHCM. Pe3xo oTOopBaH OT HHXKHHX 'WICHOB
gccouHallHH B Bo3pacT Gasanbtos. B Tamb-lllane Habnromaetca mpamoe iHajieraHue
6a3a/16TOB Ha FHNEP6a3sHTH ¢ MPOAYKTAMH HX PA3IMBLIBA B KOHIJIOMEpATax, NOACTHIAIO-
mux GasambTel. B 3amagHo#t MOHrosHHM reonorndeckue HabnioAcHMA Haj COOTHO-
[meHHAMH MCXAY rHnep6asutamM M ra66po BHABMAM BKJIIOMCHHS OAHHX B JPYrHC
p popMe MHTMATHTONONOGHBIX 3aMEIICHHH, Kak MeJaHOCOMa M jefikocoMa B rHeli-
cax, 9TO HC MO3BOJMACT PACCMATPHBATL HX B KAU€CTBE KCCHOJIMTOB. DTH JaH-
Hbl¢ CBHOCTENBCTBYIOT O HC3a8BHCHMOM, aBTOHOMHOM (OPMHPOBAHHH MOPOA MCJIAHO-
xpaToBOro yRIaMEHTa H €ro BYJIKAHOrCHHOR NMOKPHIIKH. B CBA3M ¢ 3THM Heb3A
gcxmodaTh obpa3oBaHHa ra66poHOOB 3a CYeT METACOMATHYECKOTO (NPHBHOC Kajib-
mus) npeoGpa3oBaHna yabTpaGa3laToB. Accounnpyiomue ¢ runep6asnramu ra66pouast
ApeAcTaBACHL HCKJIIOYHTE/ILHO POroBOOGMAHKOBRIMH Pa3HOCTAMH, COACPKAT PETHKTH
CCPNECHTHHHTA, 9TO CYILICCTBEHHO OTJHMYACT HX OT MHPOKCeHOBHX ra66po, mpophl-
BalOOIAX BYJKAHOTCHHO-0CANOYHYI0 Tonamy. KaxoB 6m HH Ohy reHesuc runep6a-
saros u ra66po, cnaralomux MenaHOKpaTOBHH (yHAAMCHT, OHH mnpeoGpa3oBaHb
3 PYTHE THNH NOPOJ, YTO CBOACTBEHHO KOHTHHCHTANILHOMY THIY KOPBI.

TnasHOE OTNHYHC OKCAHHYCCKO# XOpPH OT KOHTHHCHTaJIbHOff COCTOMT B TOM,
uto B Heft OTCYTCTBYIOT mopoAn rpaHHuTOHAHOro psaaa. ITostromy mnepsoe nposs-
NeHHe TPAHHTHIAIHH CJICAYeT NPHHAMATh 32 HAYa/Jl0 CTAHOBJCHHA KOHTHHCHTAJb-
Hoft xopu. MetamMopdH3IM H rpaHHTH3ALHS O6GYCNOBAHBAIOT MOABJICHHE HOBHLIX MH-
HepaJIbHHIX accOUmBauufl, OTIHYHBIX OT NPEAMICCTBYIOUIHX H MO XHMH3MY. BhisBuTb
XapaKXTep ITHX IMPOILECCOB, BIAEMOCBA3b MCXAY OTAC/IbHLIMA BHAAMH BHOBb 06pasyio-
WAXCA NOPOA MOXHO TOJIBKO OCHOBLIBASICH HA NOCACAOBATEIBHOCTH NPOABJICHHA HETPO-
TeHHBX mpoueccoB. B pa3HoBo3pacTHHX 30Hax 3amaaHofft MOHroJHH BHLACAAIOTCA
ABa rNaBHHX 3TANA BELICCTBCHHOH 3BOMIOIHA, KOTOpble MO BeAyiicl ponH HATPHR
' KaJIHA B MHHEpanoo6pa3’oBaHHH MOXHO HA3BATL HATPHEBHM H KaJIHCBLIM HJIH
miargorpanuTHiaunefl (ans6utTusanueit) n cobcrBeHHO rpanuTH3auMelt (xasMHIINATHIA-
nuefl). BoBneweHHe 3THX 3INMEMEHTOB B KopooGpa’zosamse Bieuer 3a coGoft cranos-
NeHHE¢ BHauajic TPAHHTHO-MCTaMOpQHYCCKOro CJiof, a 3aTeM 3pesiofl KOHTHHCH-
TanbHO# xopH.

Amgpubosuzayus nopoa OxecaHHUECKOfi KOpH NPHBOAHT X 0Gpa3oBaHHIO MOHO-
MHHepanbHLX aMPHGONOBLIX MOPOA: 8 KTHHOJIHTHTOB, TPCMOJIHTHTOB, FOPHGICHANTOB,
kepcyTuTOB, pexe aHTOGHMINHTOBLIX pajHocteil. UMenHO Takolt cnexTp amMpuGomoBBIX
opox ycraHoBNeH B npeoGpa3oBaHHOM MEJIAHOKPATOBOM QyHHAMEHTe YpraMassckoit
0N, Kaxpas H3 yxa3aHHHX Pa3HOBHOHOCTEH nMopon .MOXET HMETh CAMOCTOATEINb-



HOC 3HAYCHHC, HO 4allc pajHule BHAW aMPHGOJIOB TECHO COCYIICCTBYIOT B OZgy,
obpa3ue, 4T0 OO6YC/IOBJIICHO, CKOpEC BCCro, HX MHOTOKpaTHO# NEPEKPHCTANNyy,
uuet. Tpyano o6bscHuTh o6pa3osaHnBe MIica0YHHX aMbuGonos P-T ycnoBusamu Mer,.
Mop¢u3Ma 6e3 NpHBHOCA HATPHA,

O6pa3opanne amMpnGonosux nmopon no runcp6a3uTaM HMEET HCKIIOTHTENLHO Bax.
HOC TCOJIOTHYECKOC 3HAYCHHME MAJIA YCTAHOBJICHHA HCXOAHBX mnopof. Hoxaaanm,m
B 3TOM OTHOIICHHH ACCOLHALMA TOPHOJICHAMTOB C NMHPOKCCHHTaMH, Haubonee acy,
BCTPCIAIOMAACA CPCAH MoJNell MUIArHOMHTMATHTOB HIH 8KTHHONHTHTOB CPEIHM Tan,y
CCpNCHTHHATOBHX cnaHues. Ilo cBoell CyTH AXTHHONHMTHTH M TOPHONCHAMTM g
JKIOTCA NOPOAAMH—TIIOKa3aTC/IAMH NPHHAJICKHOCTH K MEJIAHOKPATOBOMY q)yn,namn.,y

IMasazuozpanumusayus TecHeHilmM obGpa3zom CBfi3aHa ¢ amdmﬁonmau,,ei'
OHa BBHIpakaeTca B Pa3sBHTHH B MOPONAX OKCAHHYCCKOA KOPH, B TOM uHCne ,
rHnep6Ga3HTax, KHCJIOro Imlaruoksiasa (anbbuta), amMmpu60s0B, B TOM uHCHE HaTpgg.
COACpXALUHX KIHHOMHPOKCCHOB, BIUIOTH [0 OMGauMTa, CMIOA, NMPEHMYIIECTBeHR,
naparoHuTa W ¢ioronura, KBapua, a TaKke rpaHATA, Tajbka, X/IOPHTa, 3pg.
AOTa, LOH3HTA H APYFHX MHHEDAsOB, NMOABJIEHHE KOTOPHX OGYCNOBICHO MHTpalmey
H nepepacnpenencHueM semecTsa nopoA. I[InarnorpannTH3auus 0co6eHHO OTHETmup,
BHIPaXKCHA B MOHOMHHEpa/IbHLIX aMQHGOIOBLX NMOposax ¢ o6pa3oBaHHEM BCEX nepe.
XOAHBIX pa3jHocTelf B amMpuGonuTh, nHpokceH-aMOPHGON-IUIATHOKIA30BEIE, KBapp.
aMPHGOI-NNAarHoKIa30BLe NOPOAH, MENaHO-, Me30- H nefikokpaToBhic THeficw
rpaHaTOM, B TOM 4HCAe "cepuie rHelich”. CremeHp mnpeo6pa3oBaHns runep6aiy.
TOB BO3PacCTaeT ¢ YCHJICHHEM IJIaTHOTPaHHTH3aUHH. BHauane oHu npeoGpasyiorcy
B amMdubosobnie nopoasl, a 3aTeM NOCIAECAHHE “pPacTBOPAIOTCA” B anbGHTHTax
(xpebet Hapn6bu) n mnarnomurmaTtuTax (XyHryffickas 3oHa).

IIpu nnarsorpaHUTH3aLHH COBMECTHO C 06pa3oBaHHEM rpaHaTa HEPEAKO Pa3BHBaCTey
HaTpuiicogepxamull KMTHHONHPOKCCH, B pe3yjbTaTe NOpoJa npHoGperaeT cocTap 3xno-
THTOB H 3KJIOTHTONOAOOHKIX MOPOA, KOTOPhIC OMIHGOYHO NPHHHMAIOTCA 32 MaHTHAHKe
aknoruThl [17]. BaxHoe 3HaucHHe B npcobGpa3zoBaHHM runep6a3HTOB HMMeEET KapGoma-
TH3aLHA, KOTOPO# Jierko MOABEPraloTCA CEpNEHTHHHTHL. B peaynnTate B CepneHTHHR-
TaX BO3HHKAIOT MOILHEIC 30HBI, MOJIA H NOJOCH Xap6OHATHRIX MOPOJ C PEIMKTAMH ne-
TenbyatTol TeKCTYypH yabTpaMadutos. IIpossineHne kap6oHaTH3a LMK Yalle COBNajaer ¢
30HAMH TCKTOHHMYECKHX HapylllcHHH, 103TOMY 4acTO 3TH ROPOALI BKJIIOYAKOTCA B COCTap
‘MeIaHXkel# H OJIHCTOCTPOMOBBLIX TOJII H AEJIAcTCA OMHOGOYHMHA BHIBOL O TCKTOHHYe-
cxoff npHpoae anoCepNEeHTHHATOBLIX kapOOHATHRIX NOpoa.

B uenoM MHHepanbHBIA cOCTaB MOpod 3TOro 3Tama OTpaXkaeT BOAHBIA pexnm
3BOJIIOLIHOHHOrO Mpouecca ¢ ypeaudeHuMeM poan O 1 OH B cocrape MHHEpanos. Be-
POATHO, HATPHEBOMY 3Tamy BEIeCTBCHHON 3BONIIONHH NpPEAIIECTBOBAJIA Pe3kas CMEHA
reoyloruyecko#t OGCTAHOBKH, (PHIUKO-XHMHYECKHX H TEPMOOHHAMHYCCKHX YCJIOBRA
YunThiBasg, 4TO NNarHOrpaHHTH3alUs OXBATHJIA BCC MOPOAbI OKEAHHYECKOH# KOPH,
BKJIIOYAA THINHYHBIC 3BrCOCHHK/IMHANbHbIE (OopMallHH, €€ ciielyeT CBA3BBATD C pe3kodt
CTPYKTYypHo# nepecrpoitkoft oxeaHnuecxoro Gaccetina.

Ipanumusayus xapakTepH3yeT HOBHIt 3Tan BeLleCTBECHHON 3BOMIONMH Beex o6pa3so-
PaBIUMXCA K 3TOMY BpeMCHK nopoa. C HHM CBA3aHO pa3sBHTHE Kajniicofepxalnx Mi-
HepaJIoB — MHKPOKJINHA H OPTOKJ1a3a, GHOTHTa H MyCKOBHTA, & TAK)KE MOABACHHE Peako-
3eMCJILHRIX H PaJHOAKTHBHHLIX 3JIEMCHTOB, He CBOHCTBEHHBIX MNpeAbIAYyLIEMY 3Tany.
B npoayxrax nuarHOrpaHHTH3ALOHH aJMbOHT 3aMelIAeTCA MHKPOKJIHHOM, aMpuboan—
MYCKOBHTOM H GHOTHTOM, p€3KO BO3pAacTaeT poib KBapiua. 'paHHTH3alHMA Ha Hayallb
Hoff cTalHH HOCHT MHTMaTHTONOAOGHLI# XapaxTep H CONpPOBOKAAETCA NEpepacnpeene:
HHEM BelllecTBa H MHurpalucli 3sneMenToB. 3aBepumiacTcas OHa MarMoo6pa3oBaHHEM.
Bo3HHKalOT KpynHbie MACCHBB TPAHHTOHAOB CJI0OXKHOTO CTPOCHHA. B pe3ynbTaTe rpans-
TH3anuH runep6a3utos B xpebre Hapubu chopmuposanuce panakusunono6Heie rpase-
Tol. Ilon BIHAHHEM rpaHHTH3aLHH B runepba3urax o6pa3osanucs GNOronuT H KpynHb
OBOHALI opTokia3a. IIpuMeuaTenbHa rpaHHTHIAIHUA ra66poHAOB, B KOTOPHX Kpyl-
Hel¢ nopupobnacTei MHKPOK/IHHA PAcCHOJIOXCHL MONEpPex HX THEHCOBHAHOCTH, 49T0



no)l‘“’PK““T np:meunon Pa3pLIB MCXKJY KaHCBLIM H HATPHEBLIM JTaNaMH IBOJIOLHON-
oro npotecca. Cepsic rHefich” NPH HaJIOXKCHHH MHKPOKJIHHH3ALUMH, XPOME H3IMEHe-
gf COCTaBa, npHoGpEeTaIOT MOJNIOCYATYIO TEKCTYPY H PO30BYIO OKPACKY, YTO XOPOLIO
gHAHO B 6eperopuix ob6puiBax p. Baftnaparun-IT'on B Bym6yrapckoM BhicTyne AokxemG-
ys. TPaHHTH3AUHA OXBATHLIBACT HE TONLKO MOPOALI MENAHOKDATOBOrO ¢yHnamenTa
P ero NMPOH3BOZHBIC, BO3HHKIIME B HATPHEBHA 3Tam, HO H METaMOPQH3IOBaHHbLIE
py/IKAHOTCHHO-0CI0UHLIE TOMIIY. Opto- u naparHe#icel NpHOGPETAIOT OYKOBYIO H NOP-
Mposnac'ronylo TEKCTYPY, a C/IIOAAHBIE CIIaHIbl — Y3JI0BATYIO, B CBA3H C NMOABJIEHHEM

anaTa. HaJIOXKEHHE rPAHMTH3ALMH HA PErHOHAJILHO-METAMOP()H3OBAHHLIC B 3€JIEHO-
cnanueBoft ¢auuu nopoAnl NpeBpallaeT HX B HHbCKIHOHHBIC rHefich pa3HOro cocTaba,
o6HIHO OTJIHYHOTO OT COCTABA HCXOAHMX NMOPOA. 3T0T mpolecc NONMHO NpPEACTABIEH B
Tapsara'raﬁcxom BHICTYNne noxeMGpus. HHBIMH CIOBaMH, BCR COBOKYNHOCTh MPOLIECCOB
meTaMOPQH3Ma H TPAHHTH3ALMH CO3JaNa CIOXHCHIIHE COOTHOIICHHA THMCPGasHTOB,
[opHO/ICHHTOB, TPAHATOBLIX MC/AHO- H ne#ixokpaTOBBIX MOPOA, albGHTHTOB, IUIATHO-
MHFMATHTOB M TPaHHTOHAOB, Habilomaembic B fokembpufickux BuicTynax 3amanHofi
MOHTOJIHH.

Ha puc. 6 nokasaHhl CBOAHBIC pa3pe3n CTPYKTYpHo-GopmaunoHHBX 30H 3anmaaHoi
Monronni. OCHOBAHHSA Pa3pe3oB C/ATaloT B pa3Holt cTeneHu Npeo6pa3oBaHHBIE NOPOAL
opuonHTOBOM accounauun. B mpaBofi 4acTH KONOHOK OTPameHO BPEMA NPOSBJICHHA
BATPHCBOrO H KAaJIHEBOTO 3TANOB TPAHHTH3ALUMH, BPEMs BHCAPCHHS aJUIOXTOHHBIX
rpaHHTOHJIOB.

AHaJu3 Beelf COBOKYNHOCTH NaHHBIX OTHOCHTEJIbHO OCa/IKOHA KOTUICHHA, BYJIKAHH3Ma,
MeTaMOpdH3IMa M TPAHHTH3AUHH YKa3biBACT HAa IUIHTEILHOCTD H HCOOHOBPEMCHHOCTD
cTalioB/ICHHS KOHTHHeHTaNbHOH xopul B 3anmagHoi#t Monrosun. CaMoe ApeBHee ompe-
AcneHHE BO3PACTA METAMOPQH3IMA H FPAHHTH3ALMH 2,65 MIIDA JIET OJTYYEHO 1A "CephIX
raeftco” Bym6yrapckoro suictyna [9], 4To, BEepoATHO, OTpaXkaeT Havuano npeobpaso-
paHEA THOep6a3uTOB OKeaHH4Yeckoff KOpH, Tak kak MHHCpajbHbIC NaparcHe3bl H HMX
CKHAJIHTHl IPHCYTCTBYIOT B "cephix rHeficax”. Ilocneayiouine nposABaeHHA cOGCTBEHHO
rpaHHTH3ALUMH Ha pyGexe 2 MIpA /IET MPHBENH K CTAHOBJICHHIO FPAHHTHO-MeTaMopdu-
qeckoro cnos XyHrylcko#t 3omel. B Vpramannckoift 3oHe ¢opmmpoBaHMe Takoro
cnos MPOHMCXONHIO B pHdee H B KOoHIE paHHero keMb6pua. K arum py6exam npuypo-
qeHO MAacCOBO€ BHEApPEHHE aJUIOXTOHHLIX FPaHHTOHAOB. IlocrnezoBaTe/IbHas MHTPaLHA
N0 NATEPAJH M BO BPEMEHH rpaHHToo6pa3osanus or XyHrylickolt x O3epuo#t 30He
oTpaxaeT HamnpaBJeHHOCTh KOHTHHCHTAJIbHOTO kopooGpalosanus. Tonsko x NeBOHY B
3anapnoit MoHronuu chopMupoBasica kpynHui#t 610k 3penolt KoHTHHEHTaNbHON! KOpHI.

B cospeMeHHON NHTepaType naneo3ofickue n pudelickne cxagyaThic 30HM C OKCaHH-
4eCKHM THIIOM KOPHl MPHHATO CYHTATh PEJIHKTAMH MajIcOOKCAHOB HJIH MajeopHdToB,
BO3HHKIIHX B pe3ynbTaTe AecTpykiuuH nokembpufickolf cuanuveckolt xopui [29 u gp.).
3TOT BEIBOJ] OCHOBLIBAETCH Ha JONYIICHHH, 4TO OPHOIHTH B HCTOPHH JEMITH MOABIAIOT-
¢4 Tonbko HaunHaA ¢ pudes. Kax MBI yxe oTMeuaNH, PEIHKTH rHREpGa3HTOB COXpa-
HIWIHCL B BepxHeapxelickux "cepmx rHeifcax” Bym6yrapa. Ha VxkpaunckoM mmiuTe
#3BecTHH W Gonee apesuue oduonuth [30). CnemoBaTeNbHO, JIOTHYHO MAOMYCTHTD,
9T0 NepBHYHAR kopa JemMiIH HMena MenaHokpaToBhllt coctas, 6nuakuil coctapy opuonn-
TOB, a BCA NMOCACAYIOLIAS HCTOPHA 3BONIOLHH JIHTOChEPH NMPOTEkajla B HANPaBJICHHH
XOHTHHEHTaJIbHOTO Kopoobpa3zosanns. IloaTsepxacHHe 3TOro Mbl BHAHM B HanpaBJicH-
HOCTH 3BOJIIOLMH CTPYKTYphl KOpH B KokeMGprH 3anagHoli Morroans.

B stoft o6mmpuolt 06acTn puGTOreHes MPOABHICA HA OBYX BPEMEHHHIX ypOBHAX:
B nojaueM pHee H BeHOe—paHHeM KeM6pHH. XyTynbckuit pHOT BO3HHK B no3a-
HeM pHdee B pe3ynbTaTe pacTikeHHA eile He chopMHpoBaBilelics KOHTHHCHTaJb-
Holt kopnl. OH pacnonoxeH B YpramajabCKofl 30HE H MPOC/IEKHBACTCA HA PaccTos-
EHe chime 300 xM. Pudt 3anonHen meraGasanbTamm Bepxuero pudes. Xytyabckuit
MacCHB CEpPNCHTHHHTOB, pacnoNiokeHHu#t B ueHTpe pudTa, NpoTpyAHPYeT kapGoHaTt-
iylo popmaumio cperHero pudes. Tonbko B HEM pa3BHTH IEJOYHBIC FPAHHTOMILI,
IpHCylHe KOHTHHEHTAJILHLIM pHpTaM.

1 3!‘. 171 97
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pyroﬁ ACCTPYKTHBHbI#f THN CTPYKTYp NpPEACTABAAIOT PHOTH BeHA-kemOpuitckoro
503paCTA- D10 yakue nunelinbie nporubul, conpsxeHubie ¢ O3epHoit 30Hoit (cM. puc. 1).
03MOXHO, OHH BOIHHK/IH BAOJb 30H TpaHCPOPMHBIX pa3ioMoB. CXOAHBIC COYECTAHHA
APYKTYP Ha6MI0Bal0TCA B COBpeMEHHBIX okeaHax. I'mapHas 0coGeHHOCTb BeHA-KeMG-
AfCKHX pHOTOB COCTOHT B TOM, 4YTO OHH paccekaloT nokeMGphiickne 30HLI ¢ Xopouio
a3BHTHIM rpaHHTHO-MeTaMopduueckuM cioeM. PopMalHOHHOE BBINOJHCHHE PHOTOB
anoru4Ho popmaunsam O3epHoflt 30HH.

Jlsa 3Tana pudpTooGpasosanus B 3JanagHo MoOHroaHH npoxoauaH Ha ¢goHe nocrty-
paTe/IPHOrO MpOLECCa CO3HARHHA KOHTHHEHTanbHO# kopel. PudToreHes ocnoxuan
4anipaBJICHHOC Pa3BHTHE CTPYKTYPHI 3eMHO# KOpHI.

MOHIOJIHA BXOAHMT B cocTaB Ypano-MoHronsckoro ckjiagyatroro mosca. Pemukrn
npo-rooqmonu'ronoﬁ acCOLMAIHH H3BECTHBH H B Apyrux ero 4actax. B LlenTpanbHoMm
KasaxcTaHe (Ynytay) oun oGHapykeHbl B GexTypraHckoit cepum; B TaHe-lllane —
s CBHTAX 2KTI03 H Kylmio; B Boctounom Casue — B wapsixanrafickoli cepun [18].
CnenoBaTe/bHO, Ypaso-MoHronbeknu#i MoAc kak OKeaHHYECKas CTPYKTypa yxe CylecT-
sosaq B paHHeM mpoteposoe. Takoe npeanosioxkenne BrickasniBan M.B. Mypatos
[21], XOTA TOrAa eile He 6bisIH H3BECTHHI ApeBHHEe odHONHTH. B mpeaenax opesHero
oxeaHa MOTJIH COXPaHATLCA MPOCTPAHCTBA C MPOTOOKeaHHUYeCKOH kKOpoll, kKak B COBpEMEH-
nom THXOM OKecaHe.

Ypano-MoHroasckult npotookean Mor o6pa3oBaThcs B pelynbTaTte pacnana nepsoit
[laHreH, €CIIH OHa Korga-nH6o cymecrsopana. Ha reppuropun Espasun BO3HHK/H cenep-
anift B 10KHEIA pAnL nIaTdOpM, pasaesieHHLIE 3THM NPOTOOKeaHOM. BHyTpH Hero ocTa-
BaJIACh MACCHBHI ¢ ApeBHell KOHTHHEHTaNbHON kopoli. OAHHM M3 HHX CleAyeT CYHTaTh
BypeHHCKHH MaccHB, 4acTb koToporo B Buae Bytynun-Hypuuckoro 61oxa nokem6bpus
swctynaer B CeBepHo#t Monronun. Koneuno, 370T BHIBOA HYXIacTCA B NOATBEPXK-
[eHAH COHHCTBEHHO BO3IMOXHBIM METOAOM PaZAHOJIOTHYECKOrO JaTHPOBAHHA TPAHHTO-
raeficoBbIX KynoJjioB, pa3BHTHIX B 3T0M 6noke. HalllH MOCTPOECHHA OCHOBHLIBAIOTCA Ha
peIXOM OTJIHYHHM pa3pe3a M TEKTOHHKH 3TOro 6;10ka OT NOKeMOGPHHACKHX BHICTYNOB
3anagHo#i MOHronMM H, HanpoTHB, GOJMBIIOM CXOACTBE C TPaHHTHO-KyNoJbHOH Tek-
tonnko# OpeBHUX muatdopm.

TakuM o6pa3oM, HMeeTCad MHOTO HJaHHBIX, 4To Ypano-MoHroasckuit nmpoTtookeaH
6uin npooGpa3om Tuxoro okeaHa. He cnyuaitHo 0JTHM HCCIIEIOBATEH CUHTAOT €T0 PEITHK-
TOM MEPBHYHOTO OKeaHa, APYrHe NOMYCKAIOT €ro BO3HHKHOBEHHE B KOHLE PaHHEro
npotepo3os [26). Toabko B Me3030¢ mo 3ananHolt nepudepun THxoro okeaHa Havanoch
CTaHOBJIEHHE TPAHHTHO-METAaMOP(HUECKOro CNOA C NOCIEA0BATEALHBIM OMOJIOKEHHEM
N0 HampaBJIEHHIO K [EHTPY OKeaHa. AHaJIOTHYHas HanpaBJIECHHOCTh o6pa3’oBaHHs KOH-
runen;ranbuoﬁ KOphl yCTaHOBJEHa H B 3anmaaHo#t MOHronum, ToJbko B OPYroM Bpe-
MEHHOM HHTEpBajle — B MpOTepo3oe, pudee H paHHEM Majieo3oc.

B Tuxom oKeaHe B TCU€HHE OTPOMHOrO HHTCpBajla BpEMEHH, OXBaThiBalollero pudeit
H majeo3off, BEpOATHO, MpoAokana GOpMHPOBATECA OKCaHH4eckas Kopa, NMPOHCXO-
AHIO HapamuBaHHEe 6a3ajbTOBOro cJoA 3a c4YeT mnpeoGpa3oBaHHA rHmep6a3HTOB.
Mpouecc 3ToT AOMXKEH Ghll CONMPOBOXKAATHCA NPUBHOCOM KaJlbLHA, HEOGXOQHMOrO IS
dopmupoBanna nopoxa 6a3anbTOBOrO CJIOA.

—
Prc. 6. Cozubie cTpaTHrpadHuccKHe KOMOHXH TEXTORMYECKHX 30H 3anmanHoft Monronuu

1—3 — HemeTaMopdH3OBaHHBIC MOPOAR MENAHOKPaTOBOrO GyHAaMeHTA O3epHOM 30HM: | — CCPNEHTHHU-
TH, CCpNCHTHHHTOBHH Menanx, 2 — nupoxceHMTH, 3 — porosoob6MaHkosoe rab6po; 4 5 — nopoam
MenaHokpaToBOro pyHAaMeHTa YpraManbckoft 30HH, MCTAMOPOHIOBAHHBIC B 3cNeHOCNaNUCBON paunn: 4 —
CePNEHTHHHUT-TA/IbK-AKTHHOJIHT-XJIOPHTORBIC, AHTOQHIIIHTOBLIE H MAPATOHHTOBWC C/AHLM, AKTHHONHTH H
TPEMONHUTHTH, AMOCCPNCHTHHHTOBLIE KapGoHaTHBC nopoaml, 5 — porosoo6Manxosoe rab6po, ampuGon-
Uonsnrossie nopoam ¢ uienovHoft porosoft obmanxoff; 6, 7 — nopoan MenanoxpaToBoro QyHmameHrta
Xynryfickoft 30HW, MetaMopdH3IOBaHHMC B ambpuGonntoBolt H rpanynuTOBO QAUMAX: 6 — NHPOKCEH-
Porosoo6ManKOBEE NMOPOALI C TPAHATOM, ABYNHPOKCCHOBLIC FPAHY/IHTM, "cephie rHEHCH”™, IXNOTHT- H pana-
kHBunono6unie nopoanl, ropuGnenanThl, 7 — ra66po-ampubonuTnl, rpanaTosne aMPHGONKTH ¢ anbbuTOoM
8 onuroxnasom; 0603HaUCHHA CTPATHOHIHUPOBAHHBIX 06pa3oBaHuft T¢ e, 4TO Ha pHC. 2



B 3aknioueHue HEO6XOAHMO NOAYEPKHYTD, YTO HANPABACHHOCTh H MEXaHH3M MNpeog.
pa3oBaHuil mopoa okeaHH4eCKo#f KOpbl B MPHHUHIHAILHO HOBLIE N0 XHMH3MY H Muye.
paNbHOMY COCTaBY OPOALI KOHTHHCHTAJIBHON KOPHI ABNIAETCA BEChbMa CJIOKHOHA 1 Ranexq
He pewieHHO# npo6aemoii. IIpouecch BellecTBEHHOTO NpeoGpa3oBaHKA HE BMEILAIOTCy B
paMKH OGLIYHHIX mpeAcTaBneHUlt 0 METAMOPOH3IME, MOCKONbKY HX Pa3sBHTHE 0Gycnop.
JICHO MOCEeIOBATE/NbHHIM YYaCTHEM HOBHIX ieMeHTOB — Ca, Na, K. OHH Takxke He
ABJAIOTCA aHAJOTAMH METACOMATO3a, XOTA COMPOBONKAAIOTCA NPHBHOCOM BellecTpy
Bo BHOBL 06pa3yIOIIHXCA MOPOAAX OTCYTCTBYET HJIH HEACHO BHIpaXKCHA THIIHYHAS MeTg.
COMaTHYECKaA 30HAIbHOCTD, TAK KaK MEPEPACHPEACIICHHE H MHTPALMA BELIIECTBA HE Orpy.
HHYCHB 3aMKHYTHIM NMPOCTPAHCTBOM, & CAM NPOLECC HE CBA3AH C ONMPEAC/ICHHBIM HCToy.
HHKOM BEILECTBA, €C/H 3a TakoM HCTOYHHK HC NPHHHMATHL TIYGHHHBIC 30HM 3emnn,
nexauue HUxe ynbTpaGasutosoft Bepxuell MaHTHH. Takas e HEACHOCTb CyluecTmyey
H B OLICHKE POJIH TEKTOHHKH B CTPYKTYPHOt 3BOIOUMH 3¢MHO# KOPH.

VYenewnas pasjpa6oTka TekTOHHueCKOH M BemecTeHHoft moaenn (GOpMHpPOBamupy
KOHTHHCHTaJIbHOM KOphI 3a CueT NOPOA KOPhl OKeaHHYECKOH, yCTaHOBJICHHE BPEMCHHLX
NPOCTPAHCTBECHHKIX 3aKOHOMEPHOCTell CTAaHOBJICHHA Pa3HOBO3PACTHLIX 6/10KOB Takof
KOpPHI MO3BOJIUT BHISBHTH 32 KOHOMEPHOCTH Pa3MCIICHHA MECTOPOKACHHH MONEIHLIX pe.
KONMaeMBIX B 3aBHCHMOCTH OT COCTaBa KOPH H CTCIICHH €€ 3PEJIOCTH.
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YK 552.3(517.3)
M.C. Harn6una, B. Jlyscanaanian, A.H. Jlyannxas, 1.H. ®pux-Xap
3»BOJIOIIHA TEOJIOTHYECKHX ®OPMAIIMA ®AHEPO30d MOHIOJHH

B pe3ynbTaTe reoIOTHYECKHX HccienoBaHMli, mpoBeJcHHRX coBmecTHo#t CoBeTcko-
Monronsckoft reonoruueckoft axcneauuueit AH CCCP u AH MHP 3a nocneauue 20 net
cobpan 60b1OA MaTEPHAN NO COCTaBY IeONIOrHYECKHX GpopManuit pa3THIHOrO FeHe3INca,
¢aralolHX Pa3’HOBO3PACTHLIC NOKPOBHO-CKJIagvYaThic H GNOKoBHIE CTPYKTYPH Monro-
amy. Pe3yabTaThl 3THX HCClIeAOBaHHHA OBLIJIH YaCTHYHO ONy6NHKOBaHH B pAe MOHOTrpa-
duft u cTaTell, NOCBAICHHBIX Pa3IMYHLIM Npo6nemam reonorun Monronuu (7, 10, 21].
OnHoft H3 KpYNHHIX 0606IarolIHX paGoT 3KCHIEAHIHH ABHIACh KapTa re0JIOTHYECKHX
dopmanuit Monrosuu mMaciuraGa 1:1500000. B xauecTBe OCHOBM 11 €€ COCTaBJICHHA
6s1a MPHHATA TekTOHHYeckaa xapta MHP Ttoro ke macmirtaba [22]. Ons BmaeneHus
reonoruueckux ¢opmauuit ocagovHOro W MarMaTHYECKOro reHesuca Ha 3Toffi kapre
gcnonszopal npuuuun H.C. llatckoro [26) c nanbuetiwett ero paspabotkoft Ha ocHOBe
COBpEMCHHLIX METONOB HCCJICIOBaHHA. BoinesncHu cnenylomue GpopMalHa: reOCHHKIIH-
HAJIbHBIC TIOKPOBHO-CKJIag4aThX obnactefl, oporeHHble, NNaTGOPMEHHBIE H HEOTEKTO-
HHYECKON AKTHBH3AIMH; OHH NOJpa3e/icHbl MO FeHETHYECKOMY NPHHLHNY HA MArMATH-
YeckHe (MIYTOHHYECKHE H BYJIKAHHYECKHE), OCA[JOMHEIC, CTPYNMHPOBAHHLIC 10 TEKTOHH-
4eCKOMY MPH3HAKY B IJIaHE CTaAHAHOrO HCTOPHKO-TEO/IOTHYECKOTO PAIBUTHA CTPYKTYP
semHo#t KOpH (OkeaHHuYecko#t, mepexogHo#t H xOHTHHeHTasNbHOM craguil), 1 MeTamop-
puueckue.

Monesnnle HCKOMacMbie ABNAIOTCA PABHOMPABHLIMH NMAPArcHETHYCCKHMH “WICHaAMH
reoorgueckux ¢popmanmit, No3TOMy 3Ta KapTa MOXCT CJIYXHTb OCHOBOH# InA BhIABJIC-

- Hif o6IHX NIPOCTPAHCTBECHHBIX H BPCMCHHLIX 3a KOHOMCPHOCTeH pa3sMEIlCHHA NOAC3HEIX

HCKOMAeMHMX, 8 Takke MIf BHACHCHHA obmelf apomounH coctaBa MarMaTHYeCKHX H
ocaftounnix $opmanuft $paHepo3’os B XOAC MEPBHYHOrO CTAHOBJICHHA H AaubHeRmiero
npeoGpa3’oBaHuA 3¢MHOA XOpHI HA Pa3IHYHBIX BO3PACTHHIX YPOBHSAX.

B xauecTne 06nAcHHTEbHOM 3aNMCKH K YIOMAHYTOMt KapTe reosiornueckux popmannit
B HACTOAIIee BpeMA 3aBEPIIACTCA COCTaBJICHHE MOHorpadHueckoro onHcaHus Gopmanuit
Mosronun. B my6anxyemoit cTaThe XPaTKO PACCMOTPEHB BONPOCH IBOJIIOUMH r€OJIOTH-
Secxux popmauuft MOHroJIHH Ha OCHOBE HMCIOILIHXCA MaTCPHAJIOB.

\
©M.C. Hara6una, B. Jlyscaugansan, A.H. Jlywnusas, I.H. ®pux-Xap, 1990



B TEXTOHHYECCKOM CTPOCHHH MOHrO/IMH 0COGEHHO YETKO BHIAC/IAIOTCA [Ba KDYNuy,
TexTOHHueckHX Merabnoka — Cepepubiit B IOxHbN, pa3neseHHBX NPOTAXEHHOH Ch.
cremoft paanomos F'naBHoro MoHrosbckoro JuHeaMeHTa CyGIIMPOTHOTO NPOCTHPaiy,
NPOTAXCHHOCTBIO Gonee 2000 kM. CepepHrift MEraGiok COXeH B OCHOBHOM Kalleqqy,
CKHMH IO KPOBHO-CX/IaAY9a THIMH H FNMbIGOBBIMH CTPYKTYPaMH (IPEHMYLIECTBEHHO CeBepq.
3aMaHOTO NPOCTHPAHHA — Ha 3anaje, CyGLIMPOTHOrO H CEBEPO-BOCTOMHOTO — Ha BogT,
xe). CpeiH HEX PACTONIOMCHB Pa3THYHOM BETHYHHL BLHICTYNIb fopudelickoro kpucray,,
AEYCCKOTO OCHOBAHHA, CIOXKCHHBIC METAMOPPHICCKHMH KOMILUIEKCAMH Pa3HOTO COCTap,
Haubonee xpynunifi 13 aux — Ipuxy6eyrynnckuii. )

Ha xanemoncxue u noxem6putickue cTpyktypn CescpHoro merabnoka Hanoxeny,
cpeane- U no3aHenaneo3ofickne MOHO- H MHOTCOCHH KJIHHANIbHbIC NPOrHGB! H OpOTeHKy,
CTPYKTYPH, NPENCTABJIICHHbHE TEPPHrCHHHIMH H BYIXaHOTCHHO-OCANOMHBIMH (opMmga.
UASAMA.

IOxnnft MeraGnox npeacTaBieH MHO- H 3Br€OCHHKIIHHAJBHBIMH CPElIHE- H TIO3ge.
nanco3ofCKHMH NOKPOBHO-CIANYATEIMH CTPYKTYPaMH, CPEAH KOTOPLIX HAXOAATCA Cpap.
HHTESILHO y3KHe HACHHEIC BLICTYNLI KajleOHCKOTO H §0iee APEBHErO OCHOBAHHS CY6iuy.
POTHOTO HPOCTRpPaHHA, CIOMKCHHbIE MeTaMopbHyeckumu dopmauuamu. Ha JHCNONg.
POBRRHBIC CpeaHenaneco3ofickue H ApeBHHE NeOCHHKIHHANLHEIC KOMIUICKCH! HaNONeny
OPOrCHHbLIE CTPYKTYPHI, CJIOXKCHHBIC NMO3AHENalc030HCKHMH TEPPHUreHHBLIMH H BYJKaKe.
TeHHLIMH MOJIACCOHRHBIMH (GopMalHAMH.

Ha cxnaauaTo-MOKpPOBHBIE H OpOreHHble CTPYKTYpm CesepHoro H HOKHOro mera.
6;10k0B HanOXEHH PaHHE- H NO3AHEME3030/CKHE OPOreHHbIE CTPYKTYPHI (HIH CTpyKTy.
pbl TCKTOHO-MarMaTH4YeCKOffi akTHBHM3alMH), NPEACTABJCHHbIE TaKkKE TETEPOT€HHbIMY
BYJIKRHOTCHHBIMH MOJIACCOMAHBIMH GOpMaLHAMH.

Onucannio fopubdefickux Metamopdnueckux dopmauuit MOCBALICHH CrELMAITbHbie
pa6oTel, B ToM umucie MoHorpadusa [7], mostomMy Hamu GyAyT OXapaKTePH3IOBaHM
nocnepudetickne reonornueckne popmannn dpaneposon.

Ona suacHeHusa o6uwefl 3pomonuu reonorudeckux ¢opmauufi B xomae pa3BuThg
CTPYKTYp 3¢MHON kophl MOHroJIHH NpoBeAeH CPaBHHTEJIbHO-QOPMALMOHHKIA aHamH3
ONHOTHITHBIX CTAAHHA HMX Pa3BHTHA /1A Pa3IMYHLIX rEeOTEKTOHHYECKHX IIHKJIOB: paHHe-
cpeaHenaneo3ofickoro (kKalegoHCKOTo), cCpefHe- M Mo3AHenaseo30fckoro (BapHccko-
r0), Me3oaofickoro H kaitHo3olfckoro.

Hau6onee mMpoXo pacnpocTpaHeHn! B MOHToJIHM MarmaTH4yeckHe GopMauHH pas-
HoobGpa3Horo coctasa. CpeAH HHX BHIAC/AAIOTCA RBa KPYNHHIX GOPMALMOHHBIX pafa:
H3BECTKOBO-IIE/IOMHON H wenovuHONl. OTAENbHYIO TPYNNy cOCTaBAfeT OGQHOIMTOBAS
accouHauusa, KOTopas MPCACTAaBJICHA NMPCHMYILECTBCHHO B BHOE Pa3po3HCHHBIX ¢par-
MCHTOB — runep6a3uToB, rab6pounos, 3eJleHOKaMEHHbIX MeTaba3uTOB H 6a3aNbTOHO0B
painudHoro so3pacta. Cpeau Gospmo#f rpynnmel mopoa OCafiovHOrO H 0OCaAoO4HO-
BY/IKAHOTCHHOTO TEHE3HCa BBHIAENATCA (QopmauHn: kap6GoHaTHbIC (KPEMHHCTO-Kap-
GoHaTHiie, $OCHOPHTOHOCHBIE H Op.), TCPPHrCHHbLIE H TEPPHreHHO-BYJIKaHOTCHHbIE
(xap6OHATHO-TEPPHIreHHbIC C BYJKaHHTaAMH, BYJKaHOTeHHO-KPEMHHCTaA, NeCYaHO-CJIak-
uepag, ¢nuMmeEBas, MOJIacCOBadA, OJTHCTOCTPOMOBASA H Ap.).

Kanenonckne ¢opmanun HamGojnee NMONHO H IIHPOKO MpeACTaB/eHB! B MNpeAeax
3anaguoft Monronnu, kotopas BMmecte ¢ Anrtae-CasHckoft 3oHo#t CCCP o6pasyer
OrpOMHYI0O 061aCTh KaNeJOHCKHX MOKPOBHO-CKJIAa¥aThix coopyxenu#i Ilentpanbuol
A3md. Bunenennsie 1 H3yueHHbIe 30ech popManuu 6bIH onMcann B pabotax A.A. Moc-
caxoncxoro [12], A.B. Heprynona {2], H.H. Xepackosa (1979 r.) n HauGosee nosHo B
aeranbao — T.H. Xepackosoit [25].

H3yueHHe cocTaBa H CTPOEHHs, BEPTHKANBHBIX H JIaTepaJibHBIX PAAOB KaJje/AoH
cxax $opmaunit nossonmno A.B. Hdeprynosy [2] ycTaHOBHTHL 06IIMe 3aKOHOMEPHOCTE
CTPOCHHA NAJICOTCKTOHHYECKHX CTPYKTYp. [ina BeHa-panHexeMGpuiickoro BpeMeHH Xxa-
paxTepHE GOpMALMH, HAKAIUTHBABIIHECS B CpeAMHHOMN, kpacBoft H npHKOHTHHEHTabHOR
HACTRX KaJNIeHOHCKOTO MNajeookeaHHdeckoro GacceiiHa, a Taxke Ha ero 3MHKOHTE
HEHTAJILHOM Iie/bde, PaCOONKEHHOM Ha APEBHEM KOHTHHEHTANILHOM ocHoBaHMH TY-
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o-MoHronbckoro Maccusa [22). B equHOM faTepanbHOM pajy ¢ 3amajia Ha BOCTOK
B weHaioT APYT Apyra cieayioune Han6oJiee xapaKTepHEle, GIN3KHE O BO3PACTY BEHI-

wGpuiickne (noxanbHo — cpeaHekembpuiickue) ¢opmauun [2). AMaGa3zoBo-cIHIH-
o M KPCMHHCTaR Ty$pdHTOBAA, CHHIHT-KEpaTOPHUpOBas H KPEMHHCTO-KapGoHaT-
gas, 6238/IbT-2HACIHT-DHOTIHTOBAS H TCPPHICHHO-TY(pOreHHad, a 3aTEM TEPPHIEHHO-
1 GoHATHasA H KpeMHHCTO-kKap6oHaTHas pochopuTOoHOCHAA. DTH YOpMalHH COOTBETCT-
pylOT MCPCHHCIICHHBIM BLINIE HaCTAM KaJeJOHCKOrO NalEOOKEAHHUECKOro Gaccefina u
¢ro JMMKOHTHHEHTA/ILHOTO menbda. Ocoboe MecTo cpean aTHX popmanuil NpHHAIIIEKHT
AHCTOCTPAMAM, DOJIb KOTOPBIX BCE GoJjiee YBEHYMBAETCA MO Mepe MPOABHXEHHUA OT

guuHOfl K kpacBoil yacTH aToro Gaccefina.

[IpH3HAKH CPefiHe-O3AHEKeMOPHACKOro pEIMKTOBOrO najeookeaHuyeckoro Gaccelt-
ya COXPAHHIHCh Ha JIOBOJIbHO oGwnpHoit Tepputopun Mounroasckoro u I'opHoro
AnTas, a Taxxe 3anaaHoro CasHa, Tic MOBCCMECTHO PalBHTA TeppureHHas popmauus
oAArOMHKTOBBIX (KBapI-IUIATHOKIA30BLIX) GIHIIOHAHKIX TYp6HAHTOB Gonbmoi (10 5—
¢ xM) MolHOCTH. Bo MHOrnx pafioHax, 0CO6EHHO B TeX, KOTOphIC, BEPOATHO, NpH-
MbK&JTH K OKPaHHAM 3TOro PeNHKTOBOro 6acceliHa, HMeIH 3aMETHOE Pa3BHTHE OJIHCTO-
¢cTpOMBI, CBHACTCIBCTBYIOUIHE O TMPOABICHHH 3HAYHTENbHBIX FOPH3OHTANIBHEIX ABHNE-
gufi, HauGoJce HHTEHCHBHBIX B KoHUe kem6pua. Ha octanbHOlt TeppuTOpHH, OTHO-
cgMOi K PaHHHM KaJle[IOHHIAM, B 3TO K¢ BpeMA oGpaszoBamuck GopMauHH pPaHHHX
monaccougon. IlosaHee, B OpJlOBUKE M CHIIype, HAKOIJIEHHE KaP6OHATHO-TEPPHIEHHEIX
d,opmauuﬁ MPOAOJIXANOCHh B OCTaTOYHLIX GaccefiHax 3a npesenamn teppuropun MHP,
a B kaJlenoHnaax 3anannolt MOHroNHH B OpAOBHKE, CHIYPE H iICBOHE BOIHHKAIH JIHHeH-
yple AECTPYKTHBHBIC MPOrHGHl, 3aMOJHABIIHECA MOpoAaMH 6a3anbT-aHOe3uToBolt acco-
nuau¥H H PHPOreHHLIMH H3IBECTHAKAMH, aJIeBPHTO-NMECYaHHKOBO-KOHIJIOMEPaTOBO# H
aNeBpOTHTO-TIECHaHHKOBO GopManHAMH. 3a peaelaMH AeCTPYKTHBHBIX NPOTHGOB B 3TO
%e BpeMA HaKalJIHBAJIHCh OPOTCHHLIE Ha3¢MHbIC ByJIKaHHYeCKHE GopMaIHH H MOJIaCCHI.

B npeaenax FOxHoro merabnoka MOHTrOHH BHIIACAAIOTCA ABE CHCTEMBI MOKPOBHO-
cKNa¥aTHIX CTPYKTYP — PaHHHX H MO3JHHX BApHCLHA.

CpaBHUTE/IbHEIA aHaNH3 GOPMaUHOHHBIX PAROB MOKAa3bIBAaeT, YTO PaHHE- H MO3AHE-
BAPHCCKHC CTPYKTYPHl CYLIECTBEHHO OT/IHYANHChb OT KajemoHckux. IIposeneHHbic na-
NeOTEKTOHHYECKHE peKOHCTpykuuu, mo gaHHeiM C.B. PyxeHuesa [18], mossonsioT
HAMETHTh Ha fore MoHroauu cuctemy nporu6oB U noaHaTHl, 3a/0KMBLIMXCS B paH-
HHX BapHCLMJax B OpAOBHKE, a B MO3JHHX — B Kap6ome,

HOna sapucckoro mnosca HOxHo#t MoHromHm c ceBepa Ha IOT BBIAENAIOTCHA Clie-
aylomne 30Hb [18]: T'o6u-Anrtalickan (pasgpoGnenHniit roxHbili kpailt IlenTpanbHo-
A3HaTCKOrO KaJleDOHCKOro KOHTHHEHTa), 3aanTalickas (cTpykTypa, cbopmupoBaBmasaca
Ha MecTe nporuba c kopo#t okxeaHmdeckoro THma) H IOxHo-I'obGufickas (MHKPOKOH-
THHEHT — “OCKOJIOK” KaJIeOHCKOTO KOHTHHEHTa, orpandHuuBaiouuit c iora 3aanraii-
cxult nporu6).

Cxema pa3BuTHA paHHHX BapHcuug, mo C.B. PyxeHueBy [18), B o6mieM Buze cBo-
IHMTCA K cnegyioumeMy. B opioBuke B mpenenax KajeJOHCKOro KOHTHHEHTAa 3aKJlalbi-
BacTcA cHcTeMa mnporn6oB. PackphiTHE NOCAEAHHMX IPOHMCXOAHT KaK Ha KOPOBOM
(To6n-Anralickas 30Ha), Tak H Ha MaHTHitHOM (3aanTalickas 3oHa) yposHe. B I'o6uii-
ckoM Antae 060cO6NAIOTCA OTHOCHTENILHO y3KHe MPOrHbul ¢ yibTpaba3uTOBBIM OCHO-
BAHHMEM, 3AMOJIHABLINECA MOIIHBIMH TOJILIAMH OJIMTOMHKTOBLIX TEPPHIreHHLIX OCaAKOB,
H NOAHATHA, B Mpefie/lax KOTOPHIX HaKalIHBaJIHCh MEJIKOBOAHbIE OPraHOTCHHBIC H3-
BeCTHAKH. B uenom 6am3koe crpoeHune umena H KOxuo-IoGuiickas 3ona. 3aantafickan
30Ha B OpZIOBHKE H PAHHEM CHIIype, MO-BHAHMOMY, NpeacTasasia coboft naneookecaHu-
%eckHfi nporu6, peNHKTHI KOP KOTOPOr0o COXPaHHJIHCh MeCTaMH B BHAC MCEJaHXa,
TPAHCTPECCHBHO MEPEKPHITOro CHAYpHHCKO-ACBOHCKHMH BYJKaHOTCHHO-SLIMOBBIMH
OTNOXEHHAMH.

Co cpensero meBOHa YCNIOBHA pacTAXEHHS CMEHAIOTCA 34ech cikaTHeM. Ha mecre
tauHoro nporun6a o6pa3yercsa CHCTEMa OCTPOBOAYXKHBIX NoAHATHI H npornGos, B mateo-
fcorpaduueckoM MuaHe HHTEPNPETHPYEMBIX Kak MeXAYroBble H OKPaHHHO-MOPCKHE
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6accelinnl, B npenenax mepsnix GOPMHPOBATHCh H3IBECTKOBO-LLE/IOYHBIC, B OCHOBHg),
AHTHIOPOMHBIE, MOC/EAOBATEIbHO AHPGEPEHIHPOBaHHbIC BY/IKAHOTEHHbIC CCPHH; BTOpye
3aMOJIHAJIACh TEPPHMIreHHBIMH (Yallie rpayBakku), TY)o-TEpPHIreHHbIMH H BY/IKaHOMpy,_
TOBLIMH nNecuaHHKaMH. POPMHPOBAHHE OPOTEHHOrO KOMIUIEKCA HAYaJIOCh 3xecy c
paHHero kap6oHa.

Mo3auesapucckuit nosc, pacnonoxeHHut Ha KpaifHeM loro-soctoke Monrony
BKJI04aeT TPH 30HbI [19] (c ceBepa Ha tor): Jlyruuronbckyio, xepeMcKylo u Conoy,
kepckyio. JIYrHHro/bCkas 30Ha — 3TO MPOTHG, BLIMOJHCHHBIA MEPMCKHM (linmye,,.
HxepeMckas — noguatHe, oTacnusee Gaumenniii 6accelin ot Cononkepckot 30ny
najneooKeaHHUECKOro Nporu6a, BOIHHUKIIEro B KOHIE kap6ona—Havane nepMu. Oxeayy,
yeckas CTa[Hfi NMPEACTABJeHa 3ACCh BYJKaHOTCHHO-AIMOBOH ToMICH, BHIE KOTopoy
3a/1€raeT COXKHLIA KOMIUIEKC TEPMCKHX TEPPHTEHHBIX KapGOHATHO-TEPPUTEHHBIX, Onye.
TOCTPOMOBLIX OTJIOXKEHHH, a TaKKe 3€JICHOKAMCHHO-H3IMEHEHHBIX 6a3aIbTOB H aHpesy,
TOB, OTHOCHMBIX K NEPEXOAHOM CTANMHH H OTPaXkalOIMX NEPHOA NOCTENEHHOTO Cxkatyy
nporn6a. K xoHIy NepMH 3TOT NpOleCC 3aBEPLIHICA 06pa3oBaHHEM NMOKPOBHO-CKnag.
uaTolf CTPyKTypsl no3auux sapucuun IOxHo# u BHyTpenne#t Mouromuu, nepexpy.
ThIX MoJiaccot no3gHe#t nepMH—TpHaca.

Taxkum oGpaszom, cpaBHeHHE POPMALMOHHBIX PANOB paHHeHd M nepexofHOl cranmy
pa3BHTHA KaJeJOHHA H BapHCUMA MOHrONHH NO3BOJAET OTMETHTh CJICAYIOIUME Ry
paHyusA. B xaneqOoHHOAX BOCCTRHABJIMBACTCA Pa3BHTHE MOJHOTO pAga MOPod oduo-
JIHTOBOH acCOLHALMHA CO 3HAYHTEJIbHBIM COJCPXKaHHEM B pa3pe3e KPEMHHCTRIX 06pa3opa.
HHA (AIUM W (TAHHTOB), OTBCYAIOILIHX CPCAMHHON YacTH MajicOOKEAHHYECKOro Gag.
ceifHa, a TakXe WHPOKO pacnpocTpaHeHa kapGoHaTHas M KPEMHHCTO-KapGOHaTHag
dochopuToHOCHaA dpopMauus B CKIOHOBO-MIebdOBOHA ero vacTu.

B paHHHX M MO3AHMX BapHcLUHAaX MOHrOnHMM OTCYTCTBYIOT MOJIHBE OQHOJIHTOBLe
paspe3nl. HexoTophiM wuckniodeHHeM sBiseTca LleHTpanbHas 4YacTh NalleOOKeaH-
yeckoro Gacceitna (Iyp6an-CafixaH), rae B paspese HMEIOTCH KPEMHHCThIE 06pa3oBanny
(swmMb1) B cnuauThl. B ckI0HOBO-meNbdOBLIX vacTAX GacceftHa npeo6nanalor Tep-
PHrE¢HHBIE H TY(}O-TeppHreHHbIC GOPMalHH C NOQYHHCHHOR PONbIO KPEMHHCTO-TY(OreH-
HHIX TOPOJ. B BepTHKaIbHOM pALY BapHCLUHA KPEMHHCThHIE IOPOAKI HCYE3AIOT B CPENHEM
aesoHe, a B ConoHkepckoli 3oHe — B paHHeft nmepmn. TeppHreHHBIE OTIIOMEHHN
nporu60B MECTaMH HENMOCPEACTBEHHO 3ajleraloT Ha yJjibTpaba3uTax MeslaHOKPaTOBOro
OCHOBaHHA.

Ons xoHTHHeHTanbHO# (oporeHHoM) cTaguH pa3BHTHA MOHroJIMH XapakTepHO 06-
pa3oBaHHE MOPCKHX H KOHTHHCHTA/bHBLIX TEPPHTEHHRIX H BYJIKAHOTCHHO-OCANOYHMX
MOJIACCOBLIX OTJIOXeHMH. MarmaTHueckye rpynnsl popmanuil npeacTaBeHL! BYJIKaHO-
NYTOHHYECKHMH acCOLHANUAMH, KOTOPbie GOPMHPOBANHCHL B Pa3HOE BpeMs B GIIH3IKHX
CTPYKTYPHO-T€OAHHAMHYECKHX YCTIOBHAX OPOTEHHON CTAAMH Pa3BHTHH C 3/IEMEHTAME
pudToreHesa.

Hau6onee npesHue oporeHHble popmaunu no3gHepHdeiickoro Bo3pacTa COXpaHHIIHCh
Ha 3anafgHo#t akTupHOM okpamHe TyBHHO-MOHIroJbLCKOrOo MaccCHBa, FA¢ K HHM OTHO-
CHTCA KOMIUICKC NMECTPOLBETHbLIX Ha3CMHLIX BYJKaHHTOB NPEHMYIUECTBEHHO KHCIOre
coctaBa — Ty)OB M J1aB PHOJIATOB H MOAYHHCHHOrO KOJIHYECTBA JI1aB CPEOHEro H oc-
HOBHOTrO cocTaBa [3). AHaJIOTHYHBIC BBIXOABI HA3CMHLIX BYJIKAHHTOB MPOC/IECKHBAIOT-
C1 M B APYTrHX MeECTax ApeBHero MaccuBa 3anmagHo#i MoHronuu BIioTs oo patioHoB
Npuxy6cyryabs, rae oHH NEpecaHBAIOTCA ¢ MONACCOHAHLIMH OTJIOKEHHAMH (AapxaT-
cxas, capxofickas csutel) [3, 4]. KomarMaTHYHM 3THM BYJIKAHHTaM JAOBEHACKHC
rPaHHTOHBI, HA KOTOPHIX C Pa3MBIBOM 3aJIeral0T KapGOHATHHIEC OT/IOKECHHA BEHAA—
keMOpua. [Io coctaBy ByskaHHThI A3a6xancko#t CBHTHI G/AH3KH KOHTHHETAJbHBIM BYJ-
KaHATaM CpeHEN0—MoO3QHEr0 NPOTEPO30A, XOTH OTAHHAIOTCA OT HHX Gosbiuelf KucaoT-
HOCTbIO. ByNIKaHHTHI cpeHEro—mo3fAHero NpoTEpo30s WHPOKO PAa3BHTH B mpenesax
toxHO# oxpanHLI aApesHe#t Cubupckoit nuatpopmu (IIpubaltkansckult Bynkannaecknl
nosc). ITo A.A. Byxaposy [1], oHM npeacTaBiCcHB aHAE3UT-AALHT-PHOJTHTOBO ByJIKaHO"
nnyToHnyeckoit popmanueit cy6uienounoro cocrtaBa, COOTBETCTByIOLIEH cTaguu nepBHt
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npOTOKPATOHHIALHH (1900—1600 mnu net), mpoaBHBLIeHcA TaKXKE HAa BCeX KOH-
qHeHTAX MHpa.

p npeaenax O3epHOH 30HB KaNCAOHHA OCA/IOYHO-BYJIKAHOrCHHas MOJAacca Moll-
ocTBIO A0 1 xM cnoxena GypoBaTO-3€JICHLIMH, GYPHIMH H JINJIOBHIMH JIaBAMH, J1aBO-
6 pchH)lMH aHAE3HTO-JALlHTOBOTO H AHIC3HTO-PHOJIHTOBOTO COCTaBa, a Takke Tyda-

§ Tydo-KOHTJIOMEpaTaMH ¢ By/lkaHHYeCKHMH GomGamm, mepecnanpaioIIHMHCA C

HGPCAKHO-MOPCKHMH H KOHTHHCHTAJIbHBIMH TyQornecYaHHKaMH, TPaBeHTAMH H KOH-
[lOMCPATAMH. Bo3pact 3THX oT/i0XkCHHH — nmo3aHul kemMGpufi—opaosuk. BynkaHHTH
almcgﬂTO'pHOJ'lHTOBOﬁ dopManHH KOMAarMaTHYHbl rPaHHTOMOAM CPEAHET0 OPOOBHKA.

B cpedHeM majeo3oc (cuaype—paHHeM neBoHe) Cepepunilt xamenonckuit mera-
10X MOHIO/IHE MPEACTaBIIAN cobolt axTHBHYI0 okpaHHY CeBepo-A3HaTCKOTO Majieo-
(OHTHHEHTA, PACMOIOKEHHOTO HEMOCPENCTBEHHO K CEBEPY OT MAJIC00KCAHHYECKHX MPO-
u6oB BapHCLHI KOxuo#t Mouronuu [21, 19]). B npegenax 3to#f okpaMHBI B CBA3H C

CKPHTHEM Ha fore MOHTOJIHM B CHJIypE H PAHHEM AEBOHE NMAJICOOKEAHHYECKHX MpO-
[#60B MPOHCXOMHIIA YaCTHYHAA AECTPYKIUHA rpaHUTO-THeficoBoro cnos ¢ o6pasosanneM
gHYTPHKOHTHHEHTA/ILHBX MOPCKHX 6acceiiHOB (pEreHEpHpPOBAHHBIX MOHONCOCHHKIIH-
panefi), CIOXKEHHBIX Cpe/iHeNnaneo30#CKHMH, NPEHMYIIECTBEHHO TEPPHTEHHLIMHA H TEPPH-
reHHO-KapOOHATHRIMH GHIIOHAHBIMH OTJIOKECHHAMH C NOAYHHEHHOH POJIBIO MOABOAHEIX
py/IKAHHYCCKHX H3/IHAHHA OCHOBHOTO M CPEQHEr0 COCTaBa, 8 Takke KPEMHHCTHIX OT-
noxeHnil. B npenenax nogHaTu#t ApeBHEro OCHOBAaHMA, Pa3fE/IAIOUIMX MOHOTEOCHH KJIH-
ganbHBIE TPOTHOLI, MpoHcXoaHo 6/10K0BOE pacuicHEHHE H GOPMHpPOBAHHC HAJIOXCH-
§BIX OPOTCHHLIX, YaCTHYHO PH(PTOTCHHLIX CTPYKTYp — INHKaJCOOHCKHX H 3MHBapHC-
CKHX.

B npenenax CesepHoro MerabGnoka HanGosee ITHPOKO pacHpOCTpaHeH AeBOHCKHH
KOHTHHEHTAJIbHLIA BYJIKAHH3M, CONPOBOXAAIOUHH pa3BHTHE HAJIOXKCHHBIX MYyJbl H
MEXTOPHBLIX NPOrHGOB M rpabGeHoB. ByJXaHOTCHHBIE OTJIOKCHHA B 3THX CTPYKTypax
MECTAMH TEPECSIAUBAIOTCA C TECPPHUrCHHBLIMH KPAacHOLBETHHIMH MOJIACCAMH CpeXHEro
aesoHa. JIna mMarMaTH3Ma 3toro BpemenH, no C.II. Taspunosoft [9], xapaktepHo pa3-
BHTHE BYJIKaHHTOB NPCHMYILIECTBEHHO KHCJIOTO H CyGLIe/IOYHOrO COCTaBa — PHOJHT-
TPaXHPHOJINTOBLIE HATPHEBO-KAa/HEBLE CepHH ¢ HeGonbiioft none#t mopox cpeanero
OCHOBHOTO COCTaBa, a Takxe O6LIHpHOE pacnpoCTPAHEHHE KOMarMaTHYHbIX FPaHHTOH-
Anx ¢opmanunit. Benen 3a H3JHAHHEM TPaxXMPHOJHTOB NMPOHCXOOMIIO BHCAPEHHE rpa-
HHTOHIIOB MOBLILIEHHON WIENOYHOCTH. B kHBeTCkO-PpaHCKOE BpeMs pe3ko COKpaTH-
n0Ch MPOABJICHHE BYJKAHH3IMA, B CBA3H C Y€M CPeIH JKHBETCKHX, )KHBETCKO-ppaHCKHX
H GPaHCKHX MECTPOUBETHLIX MEJIKOBOAHBIX MOJIACCOBBIX KOMIUIEKCOB, COXPaHHBLIHXCS
B OTACABHHX MYJIBAAX H rpaGeHax, NUIIL B HE3HAYHTENLHOM KOJIHYECTBE MPHCYTCT-
BYIOT €AHHHYHLIC MOKPOBHI (a3aNbTOB, aHACIHTOB, PHOJHTOB H HX aHAJIOTOB MOBHIILIEH-
Ho#t meToYHOCTH. COCTaB BYJIKAHHTOB H3MCHACTCA B Pa3/HYHLIX BNagHHAX oT 6a3asb-
TOBOTO, aHME3HTO0-6a3a/IbTOBOr0O H AaHACIUTOBOrO HO AHOE3UT-NALMT-PHOJIHTOBOrO H
KOHTpacTHOro 6a3abT-pHOJINTOBOrO. PHTOreHHBIE CTPYKTYPH C KOHTPACTHHM BYJI-
KaHH3MOM NpHYypoUeHHI K 30He XaHralickux paznomoB. TakuM o6pa3om, NpH 3aTYXaHHH
ByIKaHHYECKOH NEATENILHOCTH K KOHIY ACBOHA HapAdy ¢ COKpallleHHeM MaciutaboB
BYIKaHH3Ma BO3PACTajla OTHOCHTEJIbHAA POJIb BYJIKAHHTOB OCHOBHOTO M CPEAHEro CO-
craBa [9].

OporeHHne popManuH MO3ZHErO Naneo3on (kapGora u nepMu) B MoHroun HanGoee
IHpoko pa3BHTH B mnpeaenax kak CesepHoro, Tak u KOxHoro merab6noka. ITocnen-
HHf B 3TO BpeMsa Takke MpeAcTaBAAN coGolt akTHBHYI0 okpauHy o6mmpHoro CeBepo-
AsnaTckoro najlcoKoHTHHeHTa [8, 9]. OHM CNOXEHB TEPPHreHHLIMH rpayBaKKOBBLIMH
MONacCOMAHBIMH opMaLIHAMH, MECTAMH YIJICHOCHBIMH, CJIOXHO COYETAIOLIMMHCA C Ha-
ICMHBIMHM BYJIKAHOTCHHBIMH ¢opmauuaMH. PaHHe- H cpeaHeKapOOHOBHIfI BynKaHH3M
(8, 9] nposBunca B mckmiounTenbHO GonbmEX o6neMax B mpeaenax FOxmoro mera-
6noka (FOxuo-Mouronsckuli Bynkanmuecknli mnosc [9]), oH npeacTasieH npHMepHO
NoposHy, ¢ ogHO#ft CTOPOHBI, MOPOJIAMH OCHOBHOTO H CPEQHEro cocTasa, a ¢ Apyroi —
YMEPEHHO-KHMCILIMH H KHCJIBIMH BYJIKAHHTaMH, TNEPEC/IaHBAIOIHMHCA C TepPHreHHOMN
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Mopckoft ¥ KOHTHHCHTanbHON Mosaccoit. HHTpy3uBHBIC (aLUH NpeacTaBICHb KOMar.
MaTHYHBIMH FPaHHTOHAAMH.

B no3aneM kapGoHe H NMEpME NPOLOJIKAJCA BECbMa aKTHBHHIN BYJIKAHH3M He TOMNbxg
B HOxHOoM, HO M B CeBepHom Merabnoxe Monronun [28]). Kap6oHnosnie u NepMcky,
BYJIKAHO-MIYTOHHYECKHE GPOPMAIIHH HIBECTKOBO-111eJIOYHOr0 cocTaBa o6pa3yioT Cenepo.
1 IOxHO-MoHronscku#t oGMIMPHLIE BYJIKAHHYECKHE MOSCA TETEPOTEHHOTO CTPOeny
NpHYpPOUYEHHRBIE K pa3noMaM cyGIIHpOTHOTO mpocTHpaHua [27, 28],

MarmMaTtH3M B npelesiax 3THX NOSACOB CBA3aH € GOP.AHPOBAHHEM OPOTEHHLIX H pud-
TOrCHHBIX rpabGeHOB H NPOrH60B, BO3HHKIIHX B PE3yIbTaTe PACTAKCHHA H ACCTPYKuyy
KOHTHHEHTaNbHOH kopbl. XapakTepHsl Takke AH(PPEepPEHUMPOBAHHBI H3IBECTKOR,.
eNOYHO! MarMaTH3M, BYJIKAHO-IITy TOHHYECKHE aCCOLHALIMH NOBLILLEHHON WIeN0YHOCTy
NpHYEM OT 3Tama K 3Tany NOCTENEHHO YBEJIHYHBAJIACh OTHOCHTE/ILHAA POJib BYJll(aHHTon‘
oCHOBHOro cocTasa. Ecnu B paHHeM Kap6oHE COOTHOLICHHE OCHOBHBIX H KHCJIBIX paj.
Hocteft Guno nMpHMepHO oauMHaxoBbIM [9]), To B no3gHem kap6oHe H MEPMH TpaxuGa.
3aabThl H TPaXHAHIACIHTHI COCTABIAIH OKO0A0 60%, a NOpOABE YMEPEHHO-KHCIIOTO ¢o.
CTaBa C MOBHIIMICHHOM IIENOYHOCTHIO (TPAXHPHOJATH H KOMEHIHTHI) — 0K0J10 4005 of.
wero o6bema. o

K kxonuy naneo3os M B caMOM Hayajle paHHEro TpHaca Ha Bceit TEpPHTOPHH Mog.
TOJIHH TIPOULTH MOIIHBIE OPOTCHHYECKHE H PHPTOrCHHbIC ABHXKCHHA C OGHIBHLIM Nipogp.
JIeCHHEM Ha3eMHOTO BYJIKRHH3Ma H FPaHHTOHAHOTO MarMaTH3IMa H3IBECTKOBO-ILEIOYHOr
H wejioyHoro coctaBa. Ha kpafineM ceBepo-BocToxe MOHroJMH B PaHHEM TpHace
coxpaHuica HeGonpuo# MenkoBOAHLIA Mopckoi#t 3anuB, yHacneBOBaHHLI# OT Mo3gHe-
NEepMCKOTO, KOTOPhIlf MOJTHOCTEIO 3aMKHYJICA B CPEHEM TpHace.

Jng Me30301 MOHro/HH HAaYHHAdA CO CPeNHEr0O—MO3JAHETO TpHAca XapaKTepHo
pa3BHTHE KOHTHHEHTaJbHBIX YIJICHOCHEIX MOJIACCOHAHBIX dopmanuii B 3anaAHLIX YacTax
CesepHoro u IOxHoro mera6io0kos, KOTOphie B BOCTOYHBIX YacTAX MeraGioKoB nepe-
C/IaHBAalOTCA C HaleMHLIMH BYJIKAHOTCHHBIMH GopMalMIMH H CONPOBOXIOAIOTCA BHEA-
peHHEM KOMarMaTHYHBIX rpaHHTOHAOB [6, 10]. B pa3BHTHH Me3030HCKHX KOHTHHEHTAMD-
HEIX CTPYKTYpP M MarMaTH3Ma OTHYETJHBO BBIACAAIOTCA OBa 3Tana: paHHeMe303oHckul
(no3nuu#l TpHac—cpeAHAd l0pa) H no3gHeMe3o3loficku#t (mosgHAR ropa—paHrHHI Men)
¢ noApa3esieHHEeM KajXk[oro U3 HHX Ha JBa noAa3Tana.

Me3osotickuit BynxanusM MOHroJHH NMPHYpOYeH K BHYTPHKOHTHHeHTanbHOHl uacTh
axTHBHO! oxpanHbl CeBepo-A3HATCKOTrO NMajicOKOHTHHEHTA (THXOOKeaHCKHHt TeKToHu-
yeckuilf nosc) H NpeacTaBiieH Ha3eMHBIMH O0pa3oBaHMAMH, CBA3AHHBIMH C Pa3BHTHEM
rne6oBo-cKknaaYaThix Aedopmanuit B paHHEM Me3030€e (MO3QHEM TPHACE—IOPE) U Yac-
THYHO ¢ PHPTOreHEe30M B MO3AHEM ME3030€.

Mo gauumMm .U, ®pux-Xapa u A.H. Jlyunuko# [24], B coctaBe Me3o3ofickux Byn-
KaHHUTOB npeobnafaloT OCHOBHBIE acCOLHALMH nopoa — 6a3anbToBad, 6a3anbT-aHae3H-
TOBaf, TpPaxXMaHAE3HT-TPaxn6a3anbToBas; MOAYHHEHHYIO POJIb MIPAIOT BYJIKAHHUTHI aH-
Oe3UT-JaunToBOl M mauut-puonutoBoi H TpaxHpHonHToBO#f. OcoGeHHO LIHPOKO pac-
npocTpaHeHkbl 6a3a/IbTOHALI NOBLILICHHOM IIENOYHOCTH B NO3HEM Me3030¢. B 310 Bpems
NpoABJIEHBI TakKe HOPMaLIHH KOHTPACTHOTO THINA NOBBIMICHHON M BRICOKOH LIEJIOYHOCTH,
B TOM YHCJIC PYAOHOCHAA BYJIKaHO-IIyTOHHYECKaA dopMallHA KaJIHEBBIX LIEJIOYHBIX 110-
poa pafiona Mymyraii-Xyayk. PanHeMe3o3olickne oGpa3oBaHHsA IIHPOKO MHpeACTaB-
JieHbl KOMarMaTHYHBIMH HHTPY3HBHBIMH GalHsIMH NOpoa OCHOBHOTO, CPEOHEro H KHC-

- JIOTO COCTaBa, B TOM YHCJie TPAaHHTOHAaMH. B mosnHeM Me3o3oe HHTpY3HBHbIC daluy
OCHOBHOT'O COCTAaBa HrpalOT CPaBHHTEJIbHO HEGOJILIIYIO POJIb H NMPOABJIEHH OGBIYHO B
BHAE OacK M MaJikiX HHTPY3MBHBIX Tea. B koHue paHHero mena B GacceliHe Kepynena
o6pa3oBanuch napajiesibHble NallkH OJIMBHHOBLIX MIEJIOYHLIX 6a3anbToB, ClaraloliHx
NPOTSAXEHHBIE NOACa MEPHAHOHAJIBHOTO TPOCTHPAHHA, Mepecekaroliue Bce Gonee paH-
HHE Me3030HCKHe CTPYKTYPHI.

B npocTpaHCTBEHHOM pa3MCELEHHH Me3030#cKoro ByakaHu3Ma MoHronnu, xkak oT-
Me4asioch Bhillle, HA6MI0jaeTCA OTHETIHBaA aCHMMEeTpHA. MarmaTHyeckne o6pa3zoBaHud
3$Gy3IMBHBIX M MHTPY3MBHEIX dauuit aAudpdepeHUHPOBAHHOTO COCTaBa pa3BHThHl B Boc
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qoft ILlenTpansHo#t MoHronuu, a B 3anagHo#t MoOHrolMH — B OCHOBHOM amar-
oTHUHBIC TEPPHTCHHBIC MOJIACCOBHIC OT/IOXCHHA.

[paHMLa MeEXay o6nacTAMH pa3’BHTHA Me3030#CKHX OCaHOYHBIX H BYJIKAHOTCHHO-
ocafoHbIX dopmauufi MPOXoAHT B MEPHAMOHAJbLHOM HampaBjicHHH Mexnay 100—
05° B.A., MIEPECEKas BCe KPyMHbiC cyOLIHpOTHRHIE CTPYKTYPH Najico3ofickoro Bo3pacrta
(aNeAOHCKHE H BAPHCCKHC TCOCHHK/HMHA/ILHEIC CK/IAAYaThC CHCTEMBI CenepHoro

xHOTO MeraboxoB), BKiioYas Takxe Najsco3ofCKHe OPOreHHbE CTPYKTYPHI, B 4acT-
gOCTH no3aHenancosofickue (Cepepo- H HOxno-MoHronbckuif) WIHPOTHHE BYNKaHHYC-
ckHe MI0ACA M 30HN pudTorenesa.

TaxaM 06pa3oM, OTMCHCHHBIC OCOGEHHOCTH NMPOCTPAHCTBCHHOrO Pa3MCIICHHA Ha-
3s¢MHOTO BYJIKAHH3MA H rpaHHTOO6pa30BaHHA B ME3030¢ CBHACTENLCTBYIOT 06 HHOf, 4eM
s naneo3oe, 061acTh HX passuTHA. Ecnu Ha3eMHbI# BYJIKAHH3IM CpEIHEro M MO3AHETO
(810304 B Monroann 6bin nprypoueH K loxHo# mupoTHo#ft axTuBHO# oxpamue Ce-
3¢p0-A3HATCKOTO NMAJICOKOHTHHCHTA BO pHewHelt 30He ITaneoreTnca, To Me3osolickuit
ga3cMHBIA By/TKAHH3M Pa3BHBAJICA HA BOCTOYHOM NepHEpHE TOro Xe NaNCOKOHTHHEHTa
30 BHELIHEH 30He McpHAMOHaNLHOrO noaca Maneonanuguxa.

Kaitno3olickuil KOHTHHEHTanbHBIA ByJikaHH3M MoOHronuu npeacrasiieH ciabo nudde-
peHIMPOBAHHEIMH  LENOUHbIMH 6a3anbTOMNaMH, B MNPOCTPAHCTBEHHOM pa3Melle-
4uH KOTOPBIX, Mo manHbiM [9, 13], HaGniopaeTca onpenesieHHas 38 KOHOMEPHOCTD, OTpa-
seHHad Ha Kapte Me3so3ofickoft n kafiHoszofickoit TexTonukn [6). Buipensiorca gee
061acTH LIHPOKOTO NpoABNcHHA KaliHo3oftckux 6a3anbTOHIOB — 3aMajHaA H BOCTOYHa.

Ha janane MOHroJIHH ceMb OCHOBHLIX apeajioB pa3MellieHHA KaliHololickux Ga3zann-
toB [9, 13] npHypoueHH k enuHOM MONOCE MEPHAHOHANLHOTO MPOCTHPAHHA, OrPaHH-
yennoti 100—105° B.a. B npenenax 3Toit monock BHXxoAb kalfHo3lolickux 6a3anbToB
cONYTCTBYIOT CHCTEMaM MEJIKHX PHOTOrCHHLIX Pa3JIoOMOB PalJIHYHLIX HanpasicHuit, Ho-
p006pa30BaHHLIX H YaCTHYHO YHACJIEJOBaHHbIX OT GoJiee APEBHHX CTPYKTYP OCHOBaHHA.
Jra MEPHAHOHANIBHAA MOJ0Ca BHIXOAOB KaiiHo3lofickHX 6a3a/bTOB mNpeacTaBiseT
coboft oTBeTBNeHHe Baltikanbckolt pudToBolt 30HE H Ha3BaHa HamMu MoHroso-Bailtkans-
ckoii [14]. OHa xopomo BhpaxeHa B reopusndeckux nonax [20). K neii npaypoueHs! anu-
ueHTpH! BceX ray6okodoKkycHBIX 3emieTpacennit Monronnu.

Boctounas o6nacTe pacnpoctpaHeHHs kaliHo3ofickux 6a3anbToB caaraeT oGLIMpHOE
nmnato llapuranra, pacnoJjioxkeHHoe Ha kpaliHem roro-soctoxe Monronnu. Hanuanue
5a3a;bTOB TIaTO JlapHraHra CBA3aHO ¢ kpalHHM 3anagHbIM 3BEHOM KPYMHOM CHCTEMBI
Monrono-Xankalickux cy6mmnpoTHbIX KaltHo3o#ickux pa3znomos([17), npoTarusaromuxca
Janee Ha I0ro-BOCTOK, epecekaloluX Tepputopuio Kutas u npocnexuBalomuxcs BAOb
ceBepHoro o6pamnenns Xankai#ickoro maccusa B IOxHom Ipumopse (CuxoT3-AJNHHD).
Bronps 3TO#i CHCTEMBI pPa3JIOMOB, YaCTHYHO YHACJE€JOBAHHBIX OT 6oJiee APEeBHUX ri1yOHH-
HHX pa3JioMOB, orpaHHuMBaroumiux ¢ cepepa Kuraficko-Kopefickyio nnatdopmy, pac-
NOJI0XKEHA Lenovka o6 mupHuX none#t kaftHo3ofickux 6a3anbToB, carajolIUX OTACAbHbIE
miato (mo 40000 xm®), moso6une Japuranre. Tn mona 6a3aneToB o6pa3yloT Kak 6b
THFTAHTCKYI0 BHYTPHKOHTHHCHTAJIbHYIO “BYJIKAHHYECKYIO OYry”, yXoAAlyio oT moGe-
pexba SANOHCKOro Mops B LeHTpasnbHble paifoHnl A3un o IOro-BoctouHolt Monromuun
Ha pacctosHHne Goyee 1700 xm.

B uenom cTpykTypHmi#f nnaH pasMmelieHus KafiHosolickux 6Ga3anbToB MoHroaun
ABNIACTCA HAJIOXKEHHBIM KaK Ha Me3o3olickme cTpykTypel, Tak H Ha Gojee IpeBHHE
[10, 13], B oTHOENBbHBIX MeECTAX OHH HAC/IEAYIOT NMPOCTHPAaHHE pa3fioMOB (maneo3offi-
ckoro u gokeMbpuiicxoro) pynnamenTa.

Ilo coctaBy kaftHo3ofickue wenmousble GaszanbThl cnabo aupdepeHUHpPOBAHLI, Of-
Haxo B.B. Kenexunckac (1979 r.), A A. Canteixosckult u 10.C. Tenmadt [9] oTme-
9aI0T ONpeAcaAcHHEIE METPOXHMHYECKHE Pa3IHYHA 6a3aibTOMAOB ABYX IIaBHBIX POBHH-
it — sanagHo# M BocrouHo#i. B nepmo#fi — Mounrono-Bafikansckoffi — pa3BuTH
NpEHMYILIECTBCHHO KaJiHeBbie 6Ga3anbTOMAbl (TpaxubazanbThi, neliuuropnie 6a3ajbThI,
TehpuTHl M peakue JeluuToBnie raBalHTH), a Ha BOocTOke, Ha miuato apuraHra, —
NpeHMy1LIeCTBEHHO HATpHeBbie 6a3anbToHAb (raBafiuTh, 6Ga3aHuUTHI, TUMGYPrUTHI, He-
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¢ennHOBLIE MYIKHEPHTEI, WIEJOYHO-ONIMBHHOBLIC 6a3a/lbThl, & TaKXKE CAHHHYHbLIE o,
TOKH TPaxH6a3aJIbTOB H TOJIEHTOBLIX 623a/1bTOB). OTMEUCHHBIC IPOBHHIHAIBHBIC Pasyy.
4HR B coctaBe KaitHO30HCKHX 6a3anbTOB, BEPOATHO, CBA3AHEI C JATEPaNbHON Heop.
HOPOJHOCTbIO COCTABA MaHTHH.

IlpuBenennoe onMcaHHe OCRMOYHBIX M MarMaTuueckux ¢opmauuit Mouronuu g
pa3IHYHBIX BO3PAacTHBIX YPOBHAX CTAHOBJICHHA H DPa3BHTHA 3¢MHOH KOPBI noka.
3bIBACT OMpPEAC/ICHHYIO HX H3MEHYHBOCTE BO BpeMeHH. IloaMeueHHBIE MHOTHMH HCCe.
naosatesaamMu [17, 23] u3MeHeHHa BO BpPeMEHM COCTaBa OcafoyHoOro 4exna Gacceftnop
CeIVMEHTAIHH MO3BOJIMIIH CYIUECTBEHHO MOMOJHUThH paHee CyLUeCTBOBABIIHE NMPEACTap.
JICHHA H OKa3aTh Pa3HHIY THIOB H Pa3MEPOB COBpEMEHHBIX GacceliHoB ocagkoHakonne.
HHA u GaccefiHOB reosIOTHYECKOro MPOLLIOro. 3TH Pa3jIHuYMA OKa3aJHCh HACTOMbko
3HayATeNbHbIMH, YTO 0. M. ITymaposckuM u T.H. Xepackosoii (1987 r.), C.B. Pyxeg.
ueBsiM [17] Gbina npeanoxkeHa HoBas kiaaccHbukauua cTpykTyp (6acceliHOB), pa3my.
BaBIIMXCSA HA KOPE OKCaHHYECKOro THNA: "NajlcookeaH” — “"Me300KeaH” H "OKeaH” mny
"oprookean”. I[locnegHHe CTPYKTYPH COOTBETCTBYIOT COBPEMEHHBIM OKECaHHYECKHM
6acceiinaMm (Bkrouas xkaftHo3ofickue n no3gHeMeso3ofickue), BLINOJIHEHHBIM OPTOOKEaHy-
YeCKHMH GOpMaLHAMH, CYIIECTBEHHO OTJIHYAIOLIHMHCA OT Najie030HCKHX NajeoOKeaHy-
yeckux c¢opmaumii. [Ipu cpaBHeHMH naneo3oitckux ¢opmaumnit Mouronuu (xanegon-
CKHX H BapHCCKHX) BO3HHKAIOT H3BCCTHBIC TPYJHOCTH, TaK KaK COXPaHHOCTb OCaj-
KOHAKOIUIEHHA pa3HuIX vacTeit GacceliHOB (MM CTPYyKTypHO-QAlHaNBHEIX 30H), Ha-
NpUMEp LEHTPAJBHBIX 4YacTeil maneookeaHoB W HMX wenbdoB, BecbMa pa3JiMvHag,

B mnaneobaccelinax xanemoHma M BapHcuua Moxronnu HanGosiee coxpaHMITHCh
$opManHH CKIIOHOBLIX H WieabdoBHIX YacTel. CpaBHEHHE 3THX dopMannit noka3kiBaer,
yto ana KaneaoHun CesepHoli MOHToJIHH XapakTepHBl KpeMHHCTO-Kap6oHaTHas, Tep-
pHreHHO-Kap6oHaTHasA, 0oco6eHHO KpeMHHCTO-kap6oHaTHaA ¢pochopHTOHOCHAA C XeMo-
FeHHLIM H3BECTHAKAaMH H JOJIOMHTaMH, &8 VIR HEHTpaabHbIX YacTel 6accefiHoB — nuaba-
30BO-CIIHJIHTOBAfA, CIHIHT-KepaTodHpoBasd, ammoBas (GpTaHHTOBaA) H KPEMHHCTO-TY(-
¢uronas.

Cpenu Bapucunn KOxHoit MoHronun s CKJIOHOBRIX H mebdoBuIX yacTelt 6acced-
Ha pe3ko mnpeobnagaloliMMH H BEAYLIMMH ABAAIOTCA GOPMaUHH TeppHUreHHLIE OJIH-
TOMHKTOBBIE, TY(QO-TEpPPHIeHHbIE H OPraHOTCHHbIX H3IBECTHAKOB, O0COGEHHO LIMPOKO
pa3BHTHIX B KpaeBbix YacTax 6acceiiHa. TeppHreHHble OJTHTOMHKTOBBIE OPMALIHK MeCTa-
MH pacnpoCTpaHeHbl H B LICHTPaJIbHbIX YacTAX GacceliHa, rae oHM 3a€raloT HEMOCPEACT-
BEHHO HA MeJJAaHOKPAaTOBOM OKeaHH4YeCKOM OCHOBaHHH (3aanrtaiickas 30Ha). B uentpans-
HBIX YacTAX 6acceiiHa OTCYTCTBYIOT NOJHBIE OPHONHTOBBIE pa3pe3bl. PparMeHThl HX COX-
paHuHch B xpebTe I'yp6an-CaitxaH, riae pa3BHThl ALIMOBbIC H CTHJIHTOBbIC 06pa3’OBaHHA.

Ponb rpy600610MOYHBIX MOJIACCOBHIX OT/OXCHHH OCOGEHHO pe3KO BO3PAcTaeT B
KOHTHHEHTAa/IbHYIO (OPOreHHYIO) CTaqHI0 Pa3BHTHA. B MoHrosuu Monaccel H3BECTHMI B
no3auemM pudee, paHHEM, CPEAHEM H MO3AHEM Mas1€030¢, Me3030¢ H KaitHo30e. MowHoCTH
MODPCKHX, NPHOPEXKHO-MOPCKHX H KOHTHHCHTAJIbHBIX MOJIACCOBBIX OTJIOXEHHH B ka-
negouugax CesepHo#t MOHronus ROCTHraloT (B JEBOHCKHX HaJIOXKCHHHIX mporn6ax)
1—1,5, pexe 3—4 xm. Han6Gonee xpynHbie HajllOXCHHbIC NMPOTHOL!, BHIMOJHEHHBIC MO-
naccoit MolHOCTBIO 5—7 KM, XapakTepHb 1A Bapucuua Moxronuu — Opxon-Cenes-
ruHckult, HosHcomouckuii H Op., pacmojyioxeHHEe B npeaesax IOxuHoro u CeBepHOro
merabnokoB. IlIupoko pacnpocTpaHeHbl MOJIACCOBBIE OTJIOXKCHHA TakXKe B Me3030¢ H
kalfiHo30e, XoTa o6BEM HMX 3HaAYHTENbHO cokpamaeTca. MaKCHMajbHhIE MOLIHOCTH
MoJacc B Me3o3sodckux npornGax 1—1.,5, pexe 4—5 km (Caiixan-O6uncxnit).

Ha OCHOBaHHH CpaBHEHHR COXPaHMBUIHXCSA TOJIIL OCAJOYHBIX OT/0XeHHH Ha TeppHTO-
pHH MOHTOJIHH MOXHO OTMCTHTDb, YTO B XOA¢ reoIorHdcckoff HCTOpHH OT paHHero ma-
neo30s 10 kafHO303 MPOHCXOAHIIO COKpallleHHEe OTHOCHTENbHON posd Mopckux kap6o-
HATHLIX M KPCMHHCTHIX ¢opManuil H yBEJHYCHHE POJIH TEPPHrCHHEIX, B TOM YHC/C
rpy600610MOYHBIX MOJIACCOBBIX OT/OXKCHHH, 0COGEHHO B KOHIUE maneo3os. B me3zosoe
¥ KaliHO30€ mocneaHHe NpeAcTaBICHBL! HCKIIOYHTEILHO KOHTHHEHTANLHHIMH (auuAMH.
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Ha pa3HbIX CTafHAX Pa3BHTHA CEAHMEHTalHH B MoHron ¢ dopMaLaMH 0CaJOYHOTO
j By/IKAHOTCHHO-OCAZIOYHOTO TEHE3NCA CBA3AHLI PAITHYHBIC MOJE3HbIC HCKONACMBIE —

cOPHTHI, YI/IH M LEOJIUTH, NPHYPOUCHHBIE K ONPENEIEHHLIM BO3PACTHLIM YPOBHAM.
C xpeMHHCTO-KapGoHaTHO (dochopuTOHOCHOMN) popManmeli B MOHIOIHH aCCOLMHPYIOT
MecTOPOXICHHA HOCHOPHTOB, HMEIOLIHE NPOMEILILTICHHOE 3HaYeHHe. PocdopuTOoHOCHAS

opMals MOHTO/IHH MO BO3pacTy OTHOCHTCA K BEHAY—KeMGpPHIO, OHa XOpOILIO COMnoC-
7aBNACTCA C ONHOTHNHBIMH CHHXPOHHHIMH (POPMALMAMH HE TOJLKO Pa3/IMYHLIX paito-
wos EBpa3Hi, HO H APYrHX KOHTHHCHTOB.

YrieHOCHBE MoJlacCOBble GOpMallHH OTHOCATCA K NMO3ZHEMY MAJIE03010 H ME303010,
gpuicM 'BEIICARIOTCA 1BA BO3PACTHEIX YPOBHA HAKOMJICHHSA yrijefi MPOMBIIIIEHHOrO
JHAYCHHSA: IUIA TMO3AHEro majeo3of — cpeAHndt W no3auuit xap6on, mo3auAs mepms;
18 Me30308 — CPCAHAA lopa, panHH#t men. Ilnomanu pacnpocTpaHeHHs YrieHOCHBIX
d,opmauuﬁ OT MO3OHEro Najie030f K ME3030K0 NMOCTENEHHO CMEUIAJINCh ¢ 3amajaa Ha
poctok. Hanbosee LIHPOKO OHH Pa3sBHTH Ha BOCTOKe MOHIOJIHH, TAC YrO/IbHBIE MECTO-

0XACHHA MPHYPOUYCHLI K BepXHeif 4YacTH paHHEMEJIOBBIX OTJIOKEHHI.

YrieHOCHBIE MECTOPOXACHHA NEPEYHCIICHHBIX BO3PACTHBIX YPOBHeH pa3iuyaroTcs He
TOABKO MO KauecTBY yrieHl, cCBA3aHHOMY €O CTENECHbIO METaAMOPOH3Ma, HO H 1O BHYTpEH-
HeMY CTPOCHHIO YTJICHOCHBIX ¢opmauut B 1HeoM, a Takke MOUIHOCTAM H MOp-
()oNOTHH YrOJIBHBIX IUIACTOB W ApYruM npu3Hakam. HanGosee Moluble H cBEpXMOLIHbIE
yrACHOCHBIE TUIACTHI (a0 180 M) HAKOMHUIIHCHL B PAHHEM MeJY B 03¢pHO-GONOTHBIX panuax
B YCIOBESIX 3aTYXAaIOUIMX TEKTOHHYECKHMX OBHKEHHH ¢ THNHYHBIM YCTOHYMBLIM NpOTH-
6aHHEM Ha FpaHHLE nepexoaa K muaTdopMeHHOMY 3Tany pa3BHTHA CTPYKTYp MoHroanu.
OTHYETIHBO MPOBOAMTCA TaK)Xe BO3PACTHas KOPPENALHA 3MOX yrieo6pa3oBaHHsA ¢ cocel-
pimu pafioHaMu EBpa3sHu H APYrHX KOHTHHECHTOB.

B xoHue no3asei wpbl M Havane paHHero Mesa (uaraHuaGckuif M WHH-XyAyKckuf
ropu3oHTH [15]) B o3epHBix Gaccefinax Boctounoit Monronnu B 06/1acTAX aKTHBHOTO
pa3BHTHS KHCJIOTO 3KCIUIO3HBHOTO BYJIKAHH3MAa MPOHCXOAM/IO HAKOIUICHHE BYJIKaHO-
reHHO-OCaJOYHLIX O3€PHbIX IECOJIMTOHOCHLIX OTJIOXKEHHH. B HacToslee BpeMa coTpya-
uuxamMud CMI'D B.B. Iletposoit [15] u O, Bagamrapas oGHapyxeHbl BOCEMb KPYMHEIX
MeCTOpOXAeHHH LIEOIHTOBOTO ChIPbR M Bhbife/ieHa HoBadA BocTouHo-MoHrosnbckas neo-
NHTOHOCHAA MPOBHHUHA.

B cocraBe MarMaTHueckoli rpynnel popmanuit KOHTHHeHTaNbHONU CTagHH HAa pa3ny-
HHX BO3PAcTHHIX YPOBHAX HabMI0acTCA HANpPaBJICHHAA 3BOJIIOLMA OT MPEHUMYLIECTBEH-
HO KHCJIBIX H Cy6LIe/IOMHBIX pa3HOCTel B mo3aHeM pHdee H paHHEM naneo3oe OO Hequd-
depeHUMPOBaHHBIX LIEJIOYHBIX 6a3anbTOHAOB B kaliHo30¢.

Pa3BUTHE KOHTHHCHTAJIbHOTO MarMaTH3Ma NPOHCXOOWIO B GJH3KHX CTPYKTYPHBHIX
OPOTEHHBIX YCJIOBHAX C 3/IEeMEHTaMH pHTOreHeza Ha loxHoOH akTHBHOH oxpamue Ce-
BepO-A3HATCKOro MajJicOKOHTHHEHTa B Mo3JHeM pudee M cpeHEM H MO3JHEM Majie030e
H Ha BOCTOYHON akTHBHON OKpaHHe TOro e NaJlcOKOHTHHEHTAa B Me3030€ H KaiiHo30e.
Hau6onee pannnit nosaueprdeficknit KOHTHHEHTaNbHEIR MarMaTH3M MoHroMH 630K
N0 COCTaBy HHXHE-CPeOHENPOTEPO3o#ickOMY KOHTHHEHTAJIbHOMY MarMaTH3imy Cu6up-
ckofi niaTtdopMmel, COOTBETCTBYIOLIEMY NepBHYHON cTagmu mporoxpaToHn3amuu [1] ¢
Cy6IeIOYHKIM MarMaTH3MOM, XOTH H OTJIHYAETCA OT Hero 6oJiee KHCIIBIM PHOJIHTOBBIM
COCTABOM.

HauGosee pannnit nosanepudeiickuli stan B MHP npencrasneH npeuMyniecTBEHHO
aHge3uT-AaUHT-PHOJIHTOBOMH dpopmaiueli ¢ npeobnaganneM pHOAHTOB. PaHHe- H No3gHe-
kanenoHckuil 3Tankl B no3gHeM keMGpuH (?7)—opoBHKE H B paHHEM H CpeHEM ACBOHE
XapaKkTepH3YIOTCA Pa3BHTHEM AU PEPEHUHNPOBAHHOTO BYTKAHHIMA OCHOBHOTO, CPEJHETO
H KHCJIOTO cOCTaBa ¢ mpeobGnagarouieit ponpr0 KHCIBIX BYJKAHHTOB PHOJIMTOB, Tpa-
XHPHOJIHTOB H KOMarMaTHYHHX FPAHHTOHIOB YMEpPEHHON H NMOBBIINCHHOMN IEJIOYHOCTH.
B nosnmem neBoHe OTHOCHTE/IbHaA POJb OCHOBHOrO MarMaTH3Ma HAYMHACT MOBI-
mateca. B no3guenaneo3o#ckuit (kap6oH—nepMb) 3Tan NPOJONKANOCH PA3BUTHE OH-
depenpoBaHHOrO BY/IKaHH3MA NOBLILICHHON LIENIOYHOCTH C MOCTENEHHO HAPACTAIOLIAM
3HaYeHueM MOpoOJ OCHOBHOrO COCTaBa.



B Mesoszofickufi 3Tan 3HawMTENbHO mpeobiajanM BYNKAHHTHI OCHOBHOTO COCTay
Tpaxu6a3anbTLl M TPAXHAHACIHTEI, & PHO/IHTE! H TPAXHPHOJIHTE! HIPA/H NOAYHHEHRY,
pons. KaiHo3ofickuit 3Tan npenctaBieH HCKAIOYHTEILHO Helm(l)fl?epem.luponal-n-u,mll
menoynbiMu GaszanbTamMH KanHesolf M HaTpueBofi cmeumammzauuu. Takoe 3aKOHOMme
HO¢ H3IMCHCHHE COCTABA MAarMATH3Ma B XOJE Pa3BHTHA KOHTHHECHTAIBHHIX CTpy
MoHronuu ot 6osice KHCIOTO K OCHOBHOMY HAYHHAA ¢ NO3AHEro pudes u 10 Kaltuozg
BEPOATHO, CBA3AHO ¢ o61ieHt HANpaBICHHOM IBOMOUHCH MAHTHH 3CMITH, & TAK)KE COCTaRg 5
CTPOCHHA 3¢MHOH Kkophl. B mpouecce XpaTOHH3ALMH NOCIEAOBATE/ILHO LIIO Hapacry.
HH¢ KOHTHHCHTANIbHON KOpH H KakK CJACACTBHE, BO3MOXHO, MPOHCXOAWIO 33KOHOMep.
HO€ NOCTeNneHHOoe 06eHEHHE MAHTHH CHAaJIHYECKHMH 3JIEMEHTaMH.

MoxHO Takxe MPOCACANTL COOTBETCTBYIOLINE H3MEHEHHSA B COCTABC NMOJIE3HBIX Hekg.
NaeMbiX, FEHETHYECKH CBA3AHHBIX C HOOT€HHBIMH — MATMATHYECKHMH, MCTACOMATHye.
CKHMH H THAPOTEPMAaJbHBIMH NPOLECCCAMH B XOic T€OJIOTHYECKO# HCTOPHH.

ABTOpH BLIpaxaloT 6naromapHocTh A.B. Hleprynosy u C.B. Pyxenueny, npeaocrs.
BHBILIMM HOBBIE [ECOJIOTHYECKHE MATEPHANLI MO HCTOPHH KaJCJOHCKOTO H BaPHCCKore
3TanoB pa3BHTHA CTPYxTyp MoHroann, a Takxe H.C. 3aituesy, coenasmeMy pan uey.
HBIX 3aMevaHH#l NpH NOATrOTOBKE CTATbH K NMCYATH.
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yIK §51.242.3(517.3—13)
C.B. Pyxenues, I'. Bagap4, T.A. Bo3necenckas, H.I'. Mapkosa
TEKTOHHKA 0XKHOA MOHIOJHH

Ha tepputopuH HOxHOH MOHTrONHH BHIACHAIOTCA [BE CKNag4aThie CHCTEMEI: BapHC-
cxasn (FOxHO-Mouronnckas) u uHgocuuniickas (Boctouno-I'obuitckas).

Bapucunan [Oamolft MoHronHs — CIOXHOE NMOKPOBHO-CKJIAZYATOC COOPYHKCHHE,
copMHpOBaBLleecH B paHHEM KapGoHe. B CTPYKTYPHOM OTHOIUICHHH OHO NMPEACTABNAET
coboit cucreMy y3xkux 610k0B, paznuvaroluxcs opMauHoHHo# XxapakTepHCTHKON. ITH
6nokH pa3fieSieHH KPYTHIMH NPOAONbHBIMH Pa3IOMaMH, HMCIOLIMMHE CABHTOBYIO COCTaB-
AAOWIYI0. 3Aech ¢ ceBepa Ha IOr BBIACAAIOTCA ciaeayrommue 3oHbl: Iobu-Antafickas,
Jupauruiinckas, 3aanrafickas, I0xno-I'o6uiickas (cM. pucynok). IlokpoBHbie Rapyle-
HHA ONpEAENICeHHO YyCTaHOBJeHH Ans 3aantaficko#h H IOxHo-ToGuitckoit 30n. Mul mo-
myckaeM 3HAUHTENbHOE COMHKEHHE OTACNBHHX CTPYKTYPHO-GOPMAalHOHHBIX KOMILICK-
cOB B Mpolecce CKIAAYaTOCTH, HO HajIH4YHE MEPEXORHLIX dauuil MeXAY OTINOKCHHAMH
OTAC/IBHBIX 30H CBHAETENLCTBYET 06 OTCYTCTBHH BTOPHYHOTO HMX MNEpPEMELLECHHS.

Io6u-Aamaiickaa 3ona — cuctema nporu6os (Basuro6uiickas u BasHuaraHckas
non3oHsl) H noaHaTHH (Basnnerckas M J)kHHCeTCKas MOA30HBI). B maneoTexToHmue-
CKOM IUTaHe 3TO pa3apobiiennnit mensd CeBepo-A3HATCKOrO KajlefOHCKOTO KOHTHHEHTA.
Iporu6bl 3a10XKHIHCh B OPAOBHKE Ha YIbTPa6a3HTOBOM OCHOBAHHH H BBINIOJIHEHbI B OC-
HOBHOM MOLIHBIMH CEPHAMH OJIHTOMHKTOBBIX TeppHreHHbIX nopoa (O—S), pexe 6a-
3aJIbTOMAOB. 34€Ch OTCYTCTBYIOT THIIHYHbIC opHONMNTHI [2]. MenaHokpaToBLIfi yHAaAMEHT
NpeACTaB/IeH CEPNIEHTHHATAMH, KOTOPbIE MECTAMH TPAHCIPECCHBHO MEPEKPHITHI OJIHTO-
MHKTOBBIMH MeCYaHHKAMH, COACPXKAUIUMH rajbKy CEPHCHTHHHTOB M MHKPOKJIHHOBBIX
rpaHMTOB; B GOJILIIMHCTBE ciy4aeB HaGmionanuch NPOTPY3HBHBIE KOHTAKThI CEPNEHTH~
HHTOB H BMCIIAIOIIMX OTJOXEHHA. Bo3MoxHa pa3nHuHas TpaKToOBKa CTPYKTypHoH mo-
3uuuu ynaeTpabasntoBeix noscos IoGuiickoro Antas. OaHako pelalolnce 3HauYeHHe
HMET chegylomue (akThl: yabTpaGa3HTH ABIAOTCA (YHAAMEHTOM, HA KOTOPOM
dopmuposanncs HHXHenaneosohckue Tonmu baauro6utickoit u Basuuarauckoit nogson;
¢ HHIMH MPOCTPAaHCTBEHHO HE CBA3aHbl Gojiee ApEeBHHE OTJIOKEHHS;, apKO30BbIf cocTaB
NEpeKpHIBAIOLIAX OTNOXEHHH yKa3biBaeT Ha GAH30CTh “CHAMHMYECKHX” HCTOYHHKOB
CHOCa.

Ob6nactu noguatTu#t — JI)KHHCETCKasA, BO3MOXKHO, H BasiHierckas mog3oHsl — HMENH
AoxeMGpuitckuii rpannTO-rHelicoBbIN QYHAAMEHT H XapaKTEpH3YIOTCH Pa3BHTHEM OJIHIO-
MHKTOBBLIX necYaHHKOB (O—S), opraHoreHHbIX H3BECTHAKOB (S:—D>), accounupyrouux ¢
KHCJIBIMH BYJIKAHHTaMH, M Tydo-TeppureHHnix nopog (D:—C,).

© C.B. Pyxenues, I'. Banapy, T.A. Bosnecencxas, H.I'. Mapxosa, 1990
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Cxema TexToHHMYecko#t 30HanbHOCTH FOxHOH MoHronuu
1—13 — papucuman: 1—4 — To6H-AnTafickas 3oHa (I — Basnro6uiickas, 2 — Basunerckas, 3 — Basuuaranckas, 4 — JDknHcerckad nof3oHet), 5 — [obu-An-

Talickan 30Ha, HepacwieHeHHaA, 6, 7 — DapoHruiiHCcKas 30Ha (6 — XyBHHXapHHCKad, 7 — DAPIHrHAHHYPHACKAA MOA30HK), § — DapInrHifHCKXad 30HA, HEPACWICHCHHAY,
9 — 3aanTafickas 30Ha, J0—12 — FOxuo-To6nfickas 30ua (10 — Dxunronsckas, 11 — Tymyprauckas, 12 — Llaranynunckas noa3onst), 13 — HOnHo-I'oBuiickas 3ona,
HepacwicHeHHan; ]4—]6 — mamocunuanl: 14 — Ynanmmsenckas u JIyrunronsckas, 15 — Jxepemckas, 16 — Cononxepckas 30HuL /7 — MeTaMOPQHHECKHE KOMILICK-
cul (PE—PZ,); 18 — oduonuts, 19, 20 — oporennnie Kommiekcl: 19 — D;-3, 20 — C, P, Ta-s; 21 — Me3o3ofickue u kaiiHo3ofickne Braguuni; 22 — xafiHosofickue 6a-
3/LTHI, 23 — pavIoMbi: @ — KpyNHLIe, pasrpanrunBatomme (1 — Typenronbckuil, 2 — Mxasboraunckuii, 3 — Yuaypunumucknit, 4 — Donrupckui, 5 — Bynranckuf,
6 — 3aarraiicknti, 7 — I'ypeancatixauckutt, 8 — Caitxaunynenckwit, 9 — Acratckufi, 10 — moprennuypunckuli, 11 — Fo6u-Tansmansckui, 12 — Hapoinxnpckntl,
13 — Mopono6unckuii, 14 — Daurenynbcknli, 15 — VnanGanapxunckuif), 6 — noxansuele; 24 — kanenoHumb 3anaguoft u Lentpansholi MoHronuu



[o6H-ANTafickas 30Ha MOXET PACCMATPHBATLCA KaK APEBHAA CHANIHUCCKAS Macca, BXO-
piad B COCTaB chopMHUpoOBaBLIErocs k kOHUY keMGpha Cepepo-A3HaTckoro maneo-
coHTHHCHTA. ITo-suanMOMY, B OPJIOBHKE B ¢€ NNpcc/IaX BOSHHKAET CHCTEMA Pa3IBHIOBHIX
yxTYP- Cpuis noxembpniickoro rpanuTo-rHeficoporo kOMIIEKca H NoC/IeAyI0LICe cMe-
ciHe 060COOHBIIHXCA NJACTHH MPOHCXOAMIH Ha KOPOBOM YPOBHE, CKOpee MO ApeBHel
(oBCPXHOCTH M. B pesynbTaTe BCKPBUIHCH YJIbTPaba3sHTHl, MAPKHPYIOLIHE OTHOCHTEIIb-
4o MPOTHYTHE CTPYKTYPEL YyacTkH ¢ rpaHHTO-THeHCOBBIM OCHOBaHHEM 060COGHIHCH
5 BHAC noguatuii. B paHHem mancosoe 3oHa IoGufickoro Antas B nenom opopminer-
ot KakK wenbd, XOTOPHIf 3aNOJHACTCA OJHTOMHKTOBBIME OGIOMOYHBLIMH OCafKaMH,
jepeKPHIBAIOLIMMH KaK ACTIPECCHOHHHC, TAK H NPHNOAHATHC y4acTkH. CTpykTypHmii
anaH, HaAMCTHBIIHHACA B OPAOBHKE, COXPAHAETCA B CHIIYPE H NEBOHE.

JopIneutincKaR 30Ha B NAJICOTEKTOHHYCCKOM OTHOIICHHH Ghina kpaepoff vacThio

a3apobnenHoro wensdpa Cepepo-A3NaTCKOro KOHTHHEHTA, 30HOM Nepexona ot wensda
g naneookeaHnueckomy 3aantailickomy Gacceliny. B ee npeaenax BHAENAIOTCA [Be
pHof30HH: ceBepHas — XyBHHXapHHCKaf H lokHas — Japaurniinnypunckas. Ilepsas
06pa3oBaHa MOLIHOMN cepHell O/IMrOMHKTOBBIX necyaHHKoB (0s?—S;) U BynkaHOreHHO-
‘pmnuc'roﬁ tonuel (S—D), teppurennbiM ¢numem (D). Beiwe 3aneraer ynkaHo-
reHHO-TeppHrenHas Monacca (C).B IapauruitHHypHHCKOH MOA30He B OCHOBAHMH BCKPhI-
roli yacTH pa3spela obHaxaroTca TYGPHTH, TYGOCHAHUHUTEI, KHCAbIE TYdhI, H3BECTHAKH
(D2), 6a3anbThl, anAesuTsl (D,_,), nepexpuiteie Monaccoit (C,_).

3aaamaiickan 30Ha HMEET CIIOKHOE NMOKPOBHOE CTPOEHHE. 3ACCH CTPYKTYPHO COBMeE-
meHBl YETHIpE NUTONIOro-$palHaNbHHX KOMIUIEKCA. B 0CHOBAHHM TpeX M3 HHX 3ajieraet
MCIaHXK, IPEACTABICHHBIA NPEeHMYIIIECTBEHHO CEPIICHTHHH3HPOBAHHLIMH ICPHIOTHTAMH,
x0TOpHbie CHAraloT MOAABAAIOIIYIO €ro 4acTh, B TO BPeMs KaK MOPOAL NOJIOCYaTOro
xoMIIekca H ra66po BcTpeualoTca peko. MenaHX TPaHCTPECCHBHO MEPEKPHIT TeppH-
reHHO-TY(OBO-ALIMOBLIM TOPH3OHTOM (S), BhILIE KOTOpOro HakannuBaiuch 6a3zanb-
tonapt (S:—D2), cBa3aHHEIe ¢ posamu Aack [4]. Ias noHuMaHusa ocoGeHHOcTel pa3BH-
THA J0HEI BaXXHA HHTEPNpETalHUA COOTHOUICHHA MejaHxka B AmM. Yame Habnromaercs
HajicraHHE AIIM HENMOCPEACTBEHHO Ha CeplneHTHHHTHI. CKa3’aHHOE MO3BOJIAET CHAENATh
BHBOJ O CYLIECTBOBAHHMH B mpeaenax aantafickoil 30HH HMxHenaseo3sofickolt oduo-
auToBOM acconHanmuu. MesaHXHpOBaHHE NPOHCXOAHJIO B CHAype H, MO-BHOHMOMY,
cONpOBOXAANOCH CPHIBOM H yJaJIecHHEM BepXHell 4acTH pa3pesa acCOLHAIMH MO IO-
BEPXHOCTH pasfeina yabTpabasnt—ra66po. TeppHreHHO-Ty$hoBO-AIIMOBEIE FOPH3OHT
PacCMaTPHBAeTCA HaMH KaK 4€X0JI, NepeKPLIBAIOLINHA MeaHXHPOBaHHOE OCHOBaHHE B
NepHOA OTHOCHTCJILHOTO TEKTOHHYECKOTO NOKOS.

MepecTpoiika CTpyKTypHOro njiaHa 30HBI CBA32HA C HOBLIM MMITYJIbCOM PACTAKEHHS,
B pe3yIkTaTe KOTOPOro Ha pyGexe cHAypa H feBOHA BOIHUKAET CHCTEMa paccCpeaOTOYEH-
HWX Ha MJIOINAAH POEB NacK, CHYXHBIIHX MOABOARINMMH KaHAJIaMH AJIA M3NHAHHA
6asanbToHOoB. PacTaxeHHe B IoxHON H oceBoif uacTax 3aanrtafickolt 30HB KoMneH-
CHpOBAaJIOCh Ha CEBepe, TAe B 3TO ke BpeMa (opmupyeTcs cy6ayKTHBHas CHCTEMa,
OTpaXeHHEM KOTOPOH AB/IAETCA OCTPOBOAYKHOE MOOHATHE, C/I0XKEHHOE HENPEPLIBHO aud-
$epeannposanHbiME ByakaHuTaMu (D). Iloguep kHEM CHHXPOHHOCTD 3aJI0KCHHA H OHO-
BPEMCHHOCTb Pa3BHTHSA 0GOHX OTMEUYCHHLIX CTPYKTYPHBIX 2JIEMEHTOB. B cpeteM neBoHe
OCTPOBHAaf Nyra MHTPHpYeT Kk lory H pa3fenset 3aantalickufl Gaccefin Ha aBa mporuba,
3aNOJHUBIIKXCA MOIIHBMH TY(OBO-TCPPHreHHBIMH, CYLICCTBEHHO TYPpOHIHTHBIMH OT-
noxenuamu (D:—Cy).

Taxum obpasom, 3aanralickas 30Ha mpeacTaBnsuia coboff HHXKHe-cpefHenayeo3ol-
CKYI0 CTPYKTYpPY ¢ KOpol OKeaHHYeCKOTO THIIA, OT/IHYHMTENbHOHR YepTolt pa3BHTHA KO-
Topo#t ABNAIACH UHKIHYHOCTh MPOLECCOB PACTAKCHHS, NPEPbIBAEMOro NEPHOAAMH OTHO-
CHTEJILHOTO TEKTOHHYECKOro MOokos. Pa3aBHr AHTOCGEPHBIX IIACTHH OCYLIECTBIIANCA
Ha xopoBoM H MaHTH{HOM ypoBHAX. llna 30H BTOpHYHOro packpmTHa (S:—D))
HapaAny ¢ 3neMEHTaMH KOHLEHTpHpoBaHHOTO (cepHs mafixa B malixe) Habnromaercs pac-
CeAHHRI# cnpeAHHr (POM H3OJHPOBAHHLIX AackK), YTO OGYCIOBHJIO OAHOBPEMCHHOC H3-
Tagnue Ga3anbToB Ha OGmWHMpPHEX mWIowanaax. OcoGeHHOCTbIO cyliecTBOBaBmiefl 3mech
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reoauHaMuyecKofl 06CTaHOBKH GbIIO CHHXPOHHOC 3aJI0XKCHHE 30H PACTSKCHHA M Koy,
NEHCHPYIOILHX (CY6ayKTHBHBIX) CTPYKTYP. Jng HHkHenaneo3olfickux opuonuTOB HaHuyy
Mano. [ina cunypHicKo-AC€BOHCKHX CTPYKTYP YCTAHABIHBACTCA MOYTH HACANLHOE cop,
najicHHE Ha¥ana PacTAXEHHA H MaccoBOTO HIMHAHHA 6a3’anbToB, ¢ onHON CTOpoyy
#H GOpMHPOBaAHHE OCTPOBOAYKHLIX KOMIJIEKCOB — C Apyroi#. ITo Kacaercs He 'rom,n;
BHyTpHGacce#iHOBLIX MOAHATHHA, HO W HENPCPLIBHO AH(PEPEHUHPOBAHHBIX BYJIKaHHye,
ckux cepuif, GOPMHPOBABUIMXCA B KPAEBLIX YaCTAX KOHTHHEHTAJIbHBIX 6/IOKOB. Cyy.
XPOHHOCTh NMPOLIECCOB PACTSAMCHHA B OCEBOl YaCTH BAPHCCKOMN NAIEOCTPYXTYPHI H KOMIey.
CHPYIOILMX CY6AyKTHBHLIX MPOLECCOB MO €ro nepudpepuy, NO HameMy MHEHHIO, Nipeng.
NpeAennaa CPaBHHTENBHO HEGOMbUINE Pa3Mephl CHIYPHACKO-PaHHENEBOHCKOTO Naneq.
oxeaHuyeckoro Gacceina B monepeunuxe. O6 ITOM XKe CBHAECTENLCTBYET NPUCYTCTRye
B BYJIKAHOTEHHO-0CaZOMHBIX KoMIIiekcax 3aantafickolt 30HbI rab6 U BaJyHOB 6norepM_
HBIX H3BECTHAKOB OpAOBHKA, CHJypa H NEBOHA, NMOCTYNAaBLIMX, NO-BHAHMOMY, py
pafionoB 10xHoli mepudepuu okpannnl F'obn-Antaiicko#t 30HbI.

FOxcno-Iobuiickas 30na — KOHTHHEHTaNbHLIH 60K ¢ KanemoHckol (BO3IMOMMO, y
Gatixannckoil) kopoit, nogseprmmiica cTpyktypHolt nepepaboTke B paHHEM KapGowe y
Ha pybexke mepmMH H TpHaca. B ee mpeaenax BRIACHAIOTCA TPH MOA3OHBL DXHHTOfR.
ckas, Tymyprunckas n Ilaranynuuckas. IlepByio 30HY cClaraioT MENKO3CPHHCTHe
OJIATOMHMKTOBEIC MECYAaHHKH H AJICBPOJIHTHI, MECTaMH BHIIC 33JICTAl0T MOAYILEYHye
aHne3u6a3anbThl, aKBarcHHble GPEKYHH H THAJIOKIACTHTH C JIHH3AMH H NPOCIOfMy
ALIM; BEHYAETCA pa3pe3 KHCIALIMH Tydamu, Typputamu u Typocunuuutamu (S—D9),
Cpean TeppUreHHbIX H TYGOBO-KPEMHHCTBIX OT/IOKeHHll Npeo6nafaloT AUCTANBHEIC Typ.
GHOHTHI, MAPKHPYIOIIHE KOHTHHEHTAJbHOE NOAHOXHE M HUXHHUH cxnoH FOxHO-To6uit.
ckoro 6inoxa. TymypTHHCKas noa3zoHa o6pazoBaHa MpaMopaMH H kBapuMTamH (PR;—
PZ,), TPaHCTPECCHBHO NMEPEKPLITHIMH MOIIHBIMH OJIHTOMHKTOBBIMH MPOKCHMAJIbHBIMY
Typ6uanTamu (S?—D;) TeppacHpOBaHHOTO KOHTHHEHTAILHOTO CKJIOHA. Briie 3anerasor
KHCJIblEe, CpeqHHEe H OCHOBHbIe BynkaHHTH (Die), mpopBaHHBIe rpaHHTOHAaMH ATacGor-
muHckoro 6atonura. CHIypHACKO-HHXHEACBOHCKHE OT/IOKCHHA H FPAaHHTOHABI TPaHc-
TPECCHBHO MEPEKPHITEI H3BECTHAKAMH, KOHrJoMepaTamMH H TpaxuGazanbtamu (Daef),
BHIMOJTHAIOIHMH CHCTEMY NMNOCKHX HaJjloxkeHHBIX MynbA [3]. LlaranyinHCcKas noa3oHa —
mensdosniil kommnekc KOxno-Iobufickoro 6noka. B ocHoBaHuM ero pa3pe3a Takke 3a-
neraroT MpaMopsl #H kBapiuThl (PR;—PZ,), Boime xoTopbix ¢ MOIIHEIM 6a’ajibHhM
TOPH30HTOM KOHTIJIOMEPaTOB CJCAYIOT OpPraHOreHHble M3BECTHAKH CHypa, Kap6oHaTHo-
TEppHICHHas M BYJIKAaHOTEHHas TOJIIH HHXkHero nesoHa. HaraHy/JHHCKHE OTIOXKEHHA
IapbHPOBaHbl HA TYMYPTHHCKHE MHHHMYM Ha 30—40 kM. '

B IOro-BocTtouHo#t Monroaun (Y nanynsckas 4 ToTOmIaHbCKaA 30HBI) TaK)K€ OTHOCH-
TEJIbHO IIMPOKO Pa3BHTH pudelicko-HHXKHenaneo3olckue o6pa3oBaHus, NpeaACTaBeH-
Hble H3BECTHAKAMMH, KPEMHAMH, KBaPUMTAMH, KPHCTAJUIHYECKMMH CJIAHLAMH, MECTaMH
KHCIIBIMH 3¢ dy3uBaMH. Brimie 3ajeraer CYyIIECTBEHHO TEPPUTEHHAA TOJILIA MOJIACCOHA-
Horo o6nuka, comepxallas rajbKy TPaHHTOHAOB H NOACTHIAIOLINX H3BECTHAKOB
[5, 6). Donyckaerca Hanuuue 3aech mopHelickoro rpaHuTo-rHeficoBOro KoMMeEKca.
HoxemOpuiickne nopoasl cnaraioT pa3obileHHbie GJIOKH, ABJAAIOLIHECA BHICTYMAMH
dynnamenta IOxno-I'obuiickoro MuHkpoxoHTHHeHTa [1], mepekpbitoro yexjom pudei-
CKO-HHXHemnaneosofickux otnoxkennit. OGpasoBanne cpeaHenaneo3’ofckux ONUroMHE-
ToBuIX NecyaHnkoB B FOxkHO-T'oOuiickoit 30He cBA3aHO C PErHOHAIBHO MPOABHBIIHMACA
npoliecCaMH PacTsAXKeHHA H MOABJICHHA CUCTeMbl mporu6os u noaustuil. B ceaA3M ¢ pac-
KPBITHEM B MoO3OHeM cHiaype 3aantafickoro nasjeookeaHuveckoro nporuba Bmosb ce-
BepHO#ft mepudepHn MHKPOKOHTHHEHTa (GOPMHPYETCA BYJIKAHHYECKOE NMOAHATHE, Map-
kHpyeMmoe 3¢¢dy3uBamMu, TyGaMu B KPEMHHCTBIMH TOPOAAMH AEBOHA.

Hunocunnanl Bocrounoli I'o6u Takxe npenctasiasioT cofolf ¢/loxkHOe MOKPOBHO-
CKJIaquaTOE CoOpykeHHe, cOpMHpOBaBILeecs Ha py6exe nepMH H TpHaca H 06beaHHHEB-
mee pa3zHooGpa3subie BepxHenaneo3ofickHe CTPYKTYPHO-GOPMALHOHHBIE KOMILJIEKCH,
HEKOTOPbI¢ H3 HHMX BO3HHMK/IH Ha BapHCCKOM CKjaA4aTOM ocHoBanuWH. C cepepa Hd
10T BhiAeneHul YnanmmuseHckas, Jlyrudrossckas, [dxepemckas, CojloHKkepckas 30HB.
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ysHIIMBEHCKYIO 30HY CNIaralOT MaJOMOIUIHEIC OPTraHOTCHHbIC H3BECTHAKH BepXHeit
epMH- JIyruHronbCcKkas 30Ha o6pa3joBaHa MEPMCKHM QUIKILIEBBIM KOMIJIEKCOM, KOTO-
n wifl, BOIMOXHO, dbopMHpOBaNCA BAOJAb HOXKHOTO CKJIOHAa BaPHCCKOTO KOHTHHEHTA.
P“pcmcxau 30Ha — MOJHATHE, OrpaHHYMBalouice c¢ ora ¢uuweBni nporn6. 3aech
o AHCOUHPOBAHHOM BAPHCCKOM $yHIaMEHTE TPaHCTPECCHBHO 3aJIETal0OT BEPXHENEPM-
cxH¢ NECTPOLBETHBIE, MPCHMYIIECTBEHHO rpy6ui¢c TeppHreHHble NOPOAbl, BKIIIOYAIOUIKE
olHBIC NAYKH KOHTJIOMEPATOB, OPraHOTCHHbIC HIBECTHAKH, PHOIHTHI H 6a3anbTOMABL.
CoNOHKEPCKas 30Ha HMEET Hanbonee CII0KHOE NOKPOBHOE CTpoeHHe. OTHOCHTE/IbHELIH
gBTOXTOH MPELTABICH BYJIKAHOTCHHO-AIIMOBOH dopmaunelt HuxHell—BepxHeil nepMH,
gecuaHNKAMH, KOHIJIOMEPAaTaMH, MHKCTHTaMH yPHMCKOro H HH30B Ka3aHCKOTO APYCOB
pepxuel nepmu, tydamMHu puHOnHuTOB, TYGPHTAMH H HIBECTHAKAMH Ka3aHCKOro fpyca.
O0XTOH CJIOXEH TpeMa nuactHHaMH. HuxHAA nnacTHHa o6pa3oBaHa MaJIOMOLHBIMH
opraHOTCHHBIMH HIBECTHAKAMH (C:—P1). B cTpoeHnHn cpeaHeit NPHHHMAIOT y4YacTHe
MpaMOPH30BAHHLIC H3BECTHAKH M NCCYAHHKH CPCIAHErO—BEPXHEro kap6oHa, Ha HHX
paHCTPECCHBHO 3aJieraloT aHae3nba3anbTel H HX Tydsl, comepkaliue B KpOBJIe JIHH3BI
gyRTYPCKHX H3BECTHAKOB. Bepxnsas nnacTHHa cloxeHa mepumotutamu. U aBToxTtom,
# A/VIOXTOHHbIE TUIACTHHBI 3aneyYaTaHbl HEOABTOXTOHHBIM YEXJIOM, COCTOSIMM H3 KOH-
[OMCEPATOB, NECYAHHKOB H PHOJMTOB cpeAHero—BepxHero TpHaca (?). Ilo cywectsy,
§ NpEACNaX 30HBH BTOPHYHO COBMELICHB MOPOAB Pa3HOOGpPa3HbIX CTPYKTYPHBIX dJie-
MeHTOB. ABTOXTOHHBIA kommnexc (P,_,), HECMOTpPA Ha OTCYTCTBHE B HEM Mmopond
MCIaHOKPAaTOBOTO OCHOBaHHA, YC/IOBHO pPacCMAaTPHBAaeTCA Kak najeooKeaHHYeCcKwil.
OTNoOXeHHA NEepBOH H BTOPOi MIACTHH, MO-BHIHMOMY, HaMe4aloT KOXKHLIH GopT 3To#
crpyxTyphl. [laneoTexToHUYeCKkas NO3HUKAS yAbTPaba3uTOB TpeThell MIACTHHBI HE SCHA
rnaBHBIM 06pa3oM H3-3a OrpaHHYEHHOCTH HX BEIXOZOB Ha TeppHTOpHH MHP.

Hcropua TekToHHYecKoro pa3BuTHA lOxHoit MoHrosun B o6meM BHAe CBOOHTCA
x creaylomemy. B nosgHeM pudee—paHHeM keMOGpHH B mpenenax Anrae-CasHCKOi
obnacTH B MOHroauu pacnosaranach Cjl0XHO NOCTPOCHHAas OKeaHH4YeCKas CTPYKTypa
[7], BxnlOYaBIIag Y4aCTKH C OTHOCHTEJLHO ApeBHEH yToneHHOH okeaHuyeckoH
xopoii, c ToHko#t HoBooGpa3oBanHo#i okeaHHuecKol xopo#, ¢ 6osee unn menee chopmu-
POBaHHLIM FPAHHTHO-METAMOPGHYECKHM CIIOEM H, HAKOHEL, PPAarMEHTH ApeBHEH KOHTH-
HenTaJbHOH# xopbl. OYEBHAHO, K YHCITY NOCAEAHUX OTHOCHIHCHL FOxHO-To6niickut Muk-
POKOHTHHEHT H rpaHHUTO-THelicoBRIll koMmnexc I'oGu-Antaficko#t 30unl. K xoHny xem6-
pHR 34eCh MOBCEMECTHO (GOpPMMpYETCA rpaHHTHO-MeTaMopduuecknil cioif, cnassmmnii
6noxn ¢ nokeMbpuiickolt koHTHHEHTaJIbHON Kopoil.

B opaoBHke (onpefeneHHO B NO3AHEM) Ha TeppHTOpHHU cdopMupoBaBiuerocs Cesepo-
A3HaTCKOTO KOHTHHCHTa 3aKJafblBACTCA CHCTEMa pPa3jABHrOB, OTHAENHBLUIMX OT HEro
HOxno-I'o6uiicknit kOHTHHEHTaNbHBIA MaccHB. B cTpyKTYpHOM OTHOIIIEHHH 30HA pa3BH-
ra npeacrasisia cobo#t yepenoBaHue 6710k0B ¢ JokeMGpHACKHM rpaHHTO-rHeficOBBIM
ocHoBaHHeM H mnporun6oB c kopoit oxeaHuueckoro THNa. CpeaM NOC/IEOHMX Bhiae-
astotca HauGonee kpynuuilt 3aantaficku#t nporu6 u cpaBHHTENbHO HeGoNbIINe — Basn-
naranckuill, BasuroGmiickuit u Xysunxapunckuilt (?), Bo3HHKHMe B npepenax I'o6u-
Anraiickoro mennda. PackpbiTHe NMPOHCXOAHMJIO HA PAa3HREIX CTPYKTYPHBIX YPOBHAX:
B 3aanTaficko#t 30He — Ha MaHTHHHOM, B I'o6ulickoM Antae — Ha xopoBoM. ITosToMy
B nepBoM ciyvae HabGmogaercs Gonee monnu#k HaGop mopoa odmuoanTOBON accouma-
UHH, BO BTOPOM — OCa[KH 3ajierajH HEMmocpeAcTBeHHO Ha ynnTpaba3surax. Ocoben-
HOCTH CTPOEHHA HHKHenasneo3oickux opuonuToB 3aanTtalickoro nporn6a usydensi cabo
H3-3a HX BTOpHYHOi nepepaGoTkH B cpeaHeMm mnaneo3oe. Ha ocranbHoli teppuTOopun
BADHCIHA OrpoMHbie 06BeMbl cHajiHyeckot knacTHkH oGpa3sylTcsa nmpH pa3MbiBe Ce-
Bepo-Asunatckoro H FOxHo-I'o6nlickoro KOHTHHEHTOB.

Ilepectpofixa cnoXuplIerocs CTPYKTYPHOTO IUIaHa Havyasnach B MO3AHEM CHIIYpE.
llocne cpaBHATENBHO KOPOTKOTrO NEPHOJA TEKTOHHYECKOTO MOKOA, KOrAa NPONCXOAHIIO
o6palopaHKe ALIMOBOTO rOPH3OHTA, B 3aanTalickoM nporu6e BHOBb LIMPOKO NPOABHIIOCH
PacTaxeHue. 3mech BO3HHKAIH MHOTOMHCIICHHBIC TTOACA AAaEK, H3/THBAJINCh 3HAYATEIbHbIE
061emMbl 6a3anbToB. ONHOBPEMEHHO BOOJL CeBEepHOM NepHpEPHH 30HB KAk KOMIEHCa-
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LHOHHAA CTPYKTYpa OPMHPOBANOCH OCTPOBOAYXKHOC MOAHATHE. B paHHEM—Cpeny,
JEBOHE MPOLECC TEKTOHHYCCKOro CKYYHMBAHHA MOJYYHJ JajbHefimiee pa3pHTHe. B
Bpema B npenenax KOwuo-LCoGuifickolt joubt H ToGuiickoro AnTtas RakamiuBanucy He.
npepuiBHO AHGQEPEHUHPOBAHHBIC BYJIKAHHYECCKHE CEPHH, KOTOPHE MO CTPYKTYpHo
NoNoXeHHo H GopMaLlHOHHONA NPHHAJICIKHOCTH CONOCTABHMBI C 06Pa3IOBAHHAMH Kpy,
BEIX BYJIKAHHYECKHX nosicoB. [anbHelfilliec yCHNCHHE CXaTHA MPHBOOHIO K CMsiTy,
TONL B CHCTCMY HANPAMCHHBIX H3OKAHHAJIBHBIX CKNAJOK H COMPOBOXKIANOCH pae
CNnaHIeBaHHEM M MeTaMOPQHIMOM MOPOA, a TAKKE BHEAPEHHEM 3HAYHTE/IbHbLIX Magg
rpanutouaos (Co6ufickufi Tann-lllaus).

B cpeaseM—no3gHeM aepoHe B lOxno-I'o6uiickoil 3one o6pa3zopanca OpOTeHuyy
kommekc. IIponeccsl ckyYHBaHHA BHOBb KOHLEHTPHPOBAJIMCH MOYTH HCKITIOYHTENpp,
Ha cesepe B 3aantaiickoif, npaurniinckoli u T'obu-Antaiickofi s3onax. Ha teppyy,,
pun FoGulickoro AnTas MpoAo/IKano pa3BUBATLCA BYJIKAHHYCCKOE NOAHATHE. K cenep
oT Hero ofoco6uncs o6mmpHbIA NPOrH6, BLINOAHABINHACA MOLIHBIMH rPayBaKKOBLIMy
Typ6HONTAMH, CTPYKTYPHO H (OPMALHMOHHO CXOAHBLI C KPaeBHIMH MOPAMH. Jroy
nporu6 3aknaabiBajca Ha pa3ApOGICHHOM KOHTHHEHTAIbHOM LIeNbde, npeTepnenmey,
CJIOXHYIO CTPYKTYPHO-BEILIECTBEHHYIO 3BoJtiounio. 3aanrtaifickuit nporu6 taxxe Tpaype.
dopmuposanca. B ero ocepoit YaCTH BO3HHK/IO OCTPOBOAYXHOE MOJHATHE, PA3ACNHBIIIee
nporn6 Ha gBa o6GocoGneHHbx Gaccefina. ITo CTPYKTYPHOMY MONOXKCHHIO CEBEpHMY
6acceitH cxoleH ¢ KpaeBLIMH MOPAMH, CHOPMHPOBABILIMMHCA Ha FETEPOTCHHOM, BKlio-
4as JPEBHIOI OCTPOBHYIO AYry, ocHOBaHHH. IOxHHi Gaccefin MOXeT paccMaTpHBaThcy
nnbo xax BHeWIHH# CKJIOH AyrH, JIM60 Kak 4acTb ACBOHCKOTO Majle0OKCaHa; B 3Tom
cilyyae ero ByJIKAHHTEI SABJISIOTCA BTOPHIM, 2 EPEKPLIBAIOILHE TY(O-TEPPHICHHBIC Cepuy
NEPBLIM CJIOEM OKEaHHYECKOH KOpbI.

B panHeM kap6oHe nponcxoausio obiee cMaTHe. [IHCIOLHPOBAJINCh OTIOXKEHHS BCex
30H. B Jaanraiickofi 30ne o6pa3zoBanack c/0XKHAaA NOKPOBHO-HaJABHroBas CTPYKTYpa, B
CEBEPHBIX H IOKHbIX 30HAX — CJIOH CMHHAJIHCh B CEPHIO CXaThiX CKIAAOK. B nesom p
3TO BpeMs ONpeAe/IHINCh OCHOBHEIE YepThl BapuccKoft akkpeunoHHON cHcTeMel FOxHof
MoHrosaud ¥ HauuHan ¢popmuposaThca LleHTpanbHO-A3HaTCKMH BynKaHHYeCKHI nosc,
Taxum o6pa3omM, BHIPHCOBLIBAETCA CleAyiolllas cTaAHHHOCTL pa3BUTHA Bapucuua IOx-
Ho#t MOHro/HH.

PaHHereocHHK/IHHaIbHaA (OkeaHHYeCKaA) CTaJHA — cTaHOBJIcHHE 3aanTalickoi cTpyx-
TYpel OxeaHndeckoro Tuna. OHa 3ak/iajbiBaeTcs B OpAOBHKe kak HOBOOGpa3oBaHHHI
nporu6, c ceepa M wra oxaltmnennsllt weabdpamu Cesepo-Asnarckoit u KOxuo-I'obuil-
CKOM KOHTHHEHTAJIbHBIX Macc. ITOT NPorHb BeIAENAeTCA YCJIOBHO MO HaNMH4HIO B 3aan-
tafickoft 30He HOBepXHECHIYPHHCKOTO CEPNEHTHHHTOBOro Mejamka. OgHako ocoben-
HOCTH CTPOCHHA OKeaHHYeCKHX popmaumit, pazMepsl H JIHTEIBHOCTh PA3BHTHA Nasieo-
OKeaHa He HM3BECTHBl M3-3a €ro HHTEHCHBHOHi nepepaboTKH B cpefHeM mnaleo3oe.
B npenenax mwenb$oB. H KOHTHHEHTANbHBIX CKJIOHOB B 3TO BpeMs UIJI0 HAKOIJIEHHE CHa-
nHvecko#f KNaCTHKH, IOKaJbHO — GHOr¢pPMHBIX H3BECTHAKOB,

3penan reoOCHHKJIHHA/IbHAA (MepeXoAHAA) CTAHA Xapa KTEPH3IYETCA CIOKHBIM TEKTOHH-
YecKHM pexxHMOM. HaunHas ¢ R¢eBOHa OTHOCHTE/IbHO NPOCTON CTPYKTYPHBI Mj1aH pe3ko
YCIOXHAECTCA: KPYNHBlE CTPYKTYPHbIe €AHHHIEI PACMaAalOTCA Ha CEPHIO CPaBHHTEJbHO
HeGonbux nporu6oB H moAHATHik. Pajnuyarotca gsa 3tana. B panuuti (S:—D,, Bo3-
MOXHO, Havasio D) npoHcxoauT GopMHpPOBaHHE Pa3ABHTOBLIX 30H, B MpeAe/iax KOTOPHIX
HaKanJHBaKwTCA 6azanbTouAbl. CHHXPOHHO BO3HHKAIOT KOMNEHCHpYIOLue Cy6ay KTHB-
HEIE 30HBI (OCTPOBOAYXKHbIE TOAHATHA, KpaeBble BYJIKAHHYECKHE MosAca). B no3auuit stan
(D,_,) ycunuBaeTcs CXKaTHe, a pacTAKeHHE MOYTH MOJHOCTRIO MoAasisieTca. OCHOBHBIM
THIOM CTPYKTYP CTaHOBSATCS OCTPOBOJAYXXHEIC MOJHATHA H pa3feidlolIHe HX OCTaTO%
Hble MPOrHGbl ¢ TYPO-TEPPHUreHHBIM BBIMOJTHEHHEM.

B paHneM kapGoHe yCHIMBAalOTCA MPOLIECCHl CXAaTHA, NpHBeAIIHe K GOPMHPOBaHHIO
akkpenHoHHo#t cucremnl Bapucuua IOxuolt Monroaun. KoMneHcupylomue ero cTpyk-
TYPHl PAaCTSHKCHHS PACcNOJIarajHCh I0)KHEE H CBA3aHBI CO CTAHOBJICHHEM HHAOCHHHiiCKOH
cuctemnl FOro-Boctounofi MoHrosuu. B ee npeaenax 6blna Takas ke NOCAenoBaTesib-
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ocTh cobuTHilt. Cononkepcknlt nporu6 Bo3HHK B cpenHeM kapGoHe B IokHON uacTH
pcckoro KOHTHHeHTa. Ero nosBieHHe He eCThb Ce[ICTBHe pacTekaHHA OKeaHHYe-
goro J10%a K CEBEPY OT CIHHOTO CNPCAHHIOBOTO LCHTPA, & CBA3AHO C N0C/E10BATE b=
gbM ckauykoo6pa3HbiM CMEILICHHEM K IOTY OCH pacKphTHA (pa3asura). ConoHkepckuit
orn6 otaeann cuanuueckuft 610k (FOxHo-I'oGulicku#t MHKPOKOHTHHEHT), KOTOPHIM B
gpotiecce 3AKPBITHA NMPHIEraloLero K Hemy ¢ cesepa 3aanraifickoro nporu6a npucoenn-
afeTcA K CeBepo-A3IHaTCKOMY KOHTHHEHTY, HapamuBas ero. Cxkatue Co/OHKepCKOTo
nporﬂﬁa B KOHIIC NEpMH—HavaJjie TPHaca MPHBEJIO K NOABNEHHIO NOKPOBHO-CKIAQ4aTOro
cOOPYXKCHHA.
TaxuM o6pa3om, akkpeunonsas cucrema IOxHo#t Monronun npeacrapnset coGoik
c0XHYI0 KOMGHHAIMIO CKIAAYaTRIX 30H, CQOPMHPOBABIIMXCA Ha MecTe NPoru6os ¢ ko-
off OKEAHHYECKOro THINA H APEBHHX (PaHHEKAaJIEAOHCKHX) CHaNTHIeCKHX Macc. Pa3pyue-
jHe I0KHOTO PANla KOHTHHEHTOB H HAPAIMBAHHE 32 HX CUET CEBEPHOTO AB/ACTCA OGIIMM
ppouecéoM, ONpeneIHBIINM GOPMHPOBaHHE A3HaTCKOTO KOHTHHEHTa B (haHepo3oe.
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YIOK 551.732.733(517.3) ‘
X.C. Poaman, Y. Munxun, H.I'. Mapkosa, A.B. Jeprysos
HUXKHHA NMAJEO30A MOHIOJIHH

Huxunit naneo3oft MOHroNHH H3BECTEH B Pa3jIMMHBIX CTPYKTYPHO-aLHAILHBIX 30-
Hax. K Havany pa3BepThiBaHHA TeMaTHYecKHX pabGor CMI'D mo GuocrpatHrpadun
HHXHEro MaJjieo30d B JIHTEPAaType HaKOMHIHCh MAaTepHAJBl MO TE0JIOrOCheMOYHBIM H
TEMaTHYECKHM MCCJIEAOBAHMAM. DTH JaHHLIC, ONMHMpaBIIHECH B OCHOBHOM Ha NpejBapu-
TelbHBIC onpenesieHHs GayHbl, 6Ge3ycioBHO, ObUIM OTHpaBHRIMH A yriayGneHHOro
H3yYeHHA GHOCTPaTHrpadHH HHXKHErO MAJIE0301.

He ocTaHaBnMBasch MOAPO6GHO Ha paHHHUX ITANax HCCAEAOBaHHMN, OTMETHM, YTO Y HCTO-
KOB cTpaTHrpadHH HHKHEro majneo3od MOHTOJMH HAXOOM/INCh YYAaCTHHKHM 3KCleau-
uan H.II. Pauxosckoro [12), kotopeiMH B 20—30-¢ rombl BnepBnie B MoOHronuu
(B ec 3anaanOlt YacTH) yCTaHOBJICHH OTJ/IOXKEHHA PaHHEro naneo3osn. [oaxe, B 50—60-¢ ro-
Aul, cobpaHbl o6LWIMpHBIE MaTepHanbl: B 3anmagHo#i MOHrONMH COTPYAHHKaMHM rpynmn
B.A. AmanTtosa, B. Jlyscaumaniana, K.JI. Bonoukosuya n ap., B Oxuo#t MoHromuu
0.10. Cyetenko [20—22) u np. ITo AaHHBIM 3THX HccieaoBaTenell GbLLIM COCTABICHBI
nepBrie 06061eHus no ctpaTHrpadyH HHXHero naneo3on Monronuu [4], B KoTophle BBe-
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OCHH KOMIUIEKChI, CEpHH, TOJIIIH H CBHTH pa3lnHvyHoll cTemeHH (I:aymlc'mqeclmn
060CHOBaHHOCTH.

B nocneaune 10—15 neT B CBA3H C Pa3BCPTHIBAHHEM TEOJIOrOCHEMOYHBIX PaGor )
MoHronuu Bo3HHKNa HeO6X0AUMOCTD B IPOBEACHHH ACTA/ILHLIX HCCIIEA0BAHHH B 0615,
6uocTpaTurpadHH, BO-NEPBLIX, AJIA Pa3paboTKH PErHOHAIBHLIX KOPPENAIMOHHBIX Cxe;
yHHOHUHMPOBAHHBIX JIETCH K F€OJIOTHYCCKHM KapTaM H, BO-BTOPHIX, VI paclii¢popy,
CNIOXKHOTO TEeOJIOTHYECKOro cTpoeHusa 3Tofi vactu Asmm. Corpyanmkamu CMI3 B
nonHeHbl 6HocTpaTHrpaduueckue HccnenoBaHua no kemGpuiickol, opaoBuKCKoH y ch
nypu#icko#t cucremam.

O6pauasck k 6HocTpaTurpadun kKeMOGpHA MOHT0JIHH, OTMETHM, YTO eILe B oﬁump,,on
coake 1973 r. [4] He npencTaBAfNOCh BO3IMOXKHEIM NPOBECTH APYCHOE H MOTOPH30HTH(,
pacusieHeHHe HHXKHEro KeMOpHA.

B cranoBneHnH GuocTpaTHrpadHH KeMGPHA MOHTO/IHE OCHOBONOJIATAIOLIEE 3HaYeHp,
umeloT uccnenonanus H.B. Iloxposckoit 1 M. H. KopoGosa, koTopsiMu B 1967—1984 ry,
GulH H3yueHB! pa3pe3bl HHXKHErO keMOpHsA, BnepBbie BHABICHH [2] H MOHOrpaduye.
ckn 06paboTanbl OGWHPHLIE KOJICKIIHH MHO- H NOJIHMEPHLIX TPHIIOGHTOB U NPOBenen,
koppenauua ¢ kemb6puem Antae-Casuckoil o6nactu n Cubupckoft nnatdopmul. By,
pa3pa6otaHa [6, 7] nepsas pernoHajbHas KOPPE/ALKOHHAs CXEMa HHKHETO KeMGpug,
IIpH 3ToM Ans HanGosce HHKHHX MOJpPA3JIeeHHA (TOMMOTCKOTO ApYca) TPHAOGHTH ge
6buti o6uapyxkenn, Ho M.H. Kopo6oswim [7] B ILlarannomckoft sone u B 3anay.
HoM IpuxyGeyrynbe BnepBhic HafilcHE! OCTATKH APYTrHX TPynn ¢ayHul, ACTANLHO iy
yennble 3.A. XKypasnesoft [11] n B.B. MHccapxkeBckHM [8], 4To 060CHOBANIO NOJOXeHne
HIXKHelt rpaHHIIEI KeMGPHA B HENPEPHBHBIX BeHA-keMGpuilickux pa3pesax. Itu paynucry.
4YeCKHE KOMIUIEKCH cpa3y NMpHBAeKJIH GoJibllioe BHHMaHHe HccaenoBateseli Copetcio.
Mouronsckoli maneontonorudeckoi sxcneauuun (CMIIIJ), 3aHABIIMXCA MX YriyGlen-
HBIM H3yuyeHHeM. B o6meMe mocnenyrolllHXx ApycoB HHXHero keMGpua — atmabaHcko-
ro, 6otomckoro u to#ionckoro — H.B. Iokponcko#t 1 M.H. KopoGossiM [6, 7] 6u-
JIM BbIAC/ICHE ceMb GayHHCTHYECKHX KOMILJIEKCOB, XapaKTEPH3YIOIIHUX NATh PETHOHANS-
HBIX TOPH30HTOB.

C naubosnee HHXHHM FOPH3IOHTOM TOMMOTCKOrO Apyca — X3C3HCKHM — B HOxHom
Mpuxy6cyrynbe cBf3aHbl NPpoAyKTHBHbIE miacThl dochopurtos [7]. Hanbonbuiee pas-
HooGpa3He TpHIOOGHTOB BBLIABJICHO I KOHIA2 aTAabaHckoro Bexka — MHPOCCKHl ro-
pu3oHT. 'pannna ataabaHckoro H GOTOMCKOro SPYCOB YETKO MPOCJCKEHA MO PEIKOMY
(na 84%) o6HOBNEeHHIO cocTaBa TpHIO6GHTOB. Ina TofioHckoro sApyca (BepXH HHMIXKHero
KeMOpHA) xapaKTepHO pe3Koe COKpalllecHHe pPOAOB H BHOOB TPHJIOGHTOB, YTO CBA3K-
BaeTcd C IIHPOKHM PpacnpoOCTPAHEHHEM TEPPHICHHO-BYJIKAHOTEHHRIX OT/IOXKEHHI.

K vavany pa6or CMI'D no GuocTpaTturpaduu opgosuka Monrosmu (1974 r.) 6uum
H3BECTHbI MaTepHajkl 1Mo 3TOH TeMme, HO NaJICOHTONOrHYecKoe 0GOCHOBaHHE OCTa-
Bajoch KpaitHe cKkyaHeIM. OTMmeuanach [4] TosbkO BO3MOXHOCTH BLIACJICHHA Hepac-
YJICHCHHBIX CpeAHe-BEPXHEOPAOBHKCKHX oTaoxkeHH# 3anmamHo#ft MoHronmm u Apyrux
oTaenkHbIX y4acTkoB FOxHoi#t Monronuu. IlepBoie cBeneHns no crpaturpaduu opno-
BHKa GuuIM cobpannl: mo MoHronsckoMy Antaro B. Jlyscanmansanom, H.I. Mapko-
Boit [10] u A.B. depryHoBuiM H Ap. [4, 5], no IOxuo# Monromun O.[. Cyetenko [20—
22], FO.A. Bop3akoBckHM M ApyruMH coTpyaHukamu CMII3 (3, 23, 24).

TemaTHueckne paboTnl mo OGuocTpaTurpaduH opaoBHKa MOHrojuH nposelcHH
X.C. Posman u U. MunxuHoM B 1974—1979 rT., HX Pe3yNbTaThl OTPaXeHbl B MOHO-
rpaduu [1].

H3yyeHne pa3pe3oB pa3IHYHBIX CTPYKTypHO-PalHANIbHLIX 30H H MOHOTpagdHUYECKOS
OMHCaHHE KOMILIEKCHOI ayHbl — TabynAT, reTHOMINTHA, 6paxuonod, rpanToaHTOB H
KOHOJOHTOB — MO3BOJIHJIO Pa3pa6oTaTh NEPBYIO PETHOHAJIbBHYIO KOPPENAIHOHHYO CTpa-
THrpadHYECKyI0 CXeMy OpPAOBHKa MOHTOJIHH MOYTH IUIA Bcelf CHCTEMBI — OT BEpXOB
apennra o cepedguHsl amrwuna [1]. Hsyuenne ¢aynm opaosmka MoHronus nano
BO3MOXHOCTb BbIAEJHTh: MO rPanToauTaM — 6H030HB apeHUr —IaHBHPHa, no 6paxHo-
nogaM — cJoH JulaHfaeiino, kapaJoka H allirMjUia; Mo KopajulaM — (HIO030HH alurui-
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e TaIH3HPYIOLIHE 06BbeMBI MECTHRIX MO/pa3esicHHit — CJIoeB, H MPOBECTM KOppens-
’“'K', [14TH TOPH3OHTOB perHOHaNbHON cXeMul opaoBuka Monronuu. Huxnuit, amatyns-
g #i, TOPH3OHT TIO CONEPKAHHIO IPANTONHTOB OTBCYACT BEPXAM APCHHICKOrO H JUIAH-
ckoMY SPYCY; TpanTonuToBofl GauuH 3TOr0 rOpH3OHTa, H3BECTHON B MOHrONIBCKOM
1ac, 8 3ananHolt vactu I'o6uiickoro ATas COOTBETCTBYET TepPHTeHHad, OXapaKTEPH-
saHHad GpaxHononamu. Cnegnyrolse ropH3OHTH — aravyaHHCKull u GaltpuMckulf —
epkaT nnanpe#tnibckne W xapamokckue OGpaxvonoam c kpaiftHe Hu3Ko#t cTeneHbio
npo,"Hunanm.Ma.. I}pn 3TOM CJIOH, BBIJCJICHHBIC MO nnaqneﬁnbcxomy kommnnexcy 6pa-
(HOMOR € Christiania subquadrata u kapagokckomy ¢ Kjerulfina polycyma, xoppesnn-
tor [1] HEMOCPEACTBEHHO C noapa3feNeHHAMH GPHTAHCKOrO CTaHZApTa OPHOBHKA,
[f¢ OHH YBA3aHHI C rpanToiuToBo#f 30HaNbLHOCTHIO. BasHxoHropckm#f M xaHrakckui
[OpH3OHTbI BEPXHErO OpIOBHKA OXAPaKTEPH3OBAHEI KOPAJUIaMH H 6paxuonmogamMu B
ocHOBHOM TPOBHHIHATBHOTO COCTaBa, HO COACPXAHHE OTACABHEIX LWIHPOKO PacnpocT-
aHEHHBIX BHAOB NO3BOJIHIIO NPOBECTH KOPPEIALHIO C NOABAPYCHBIMH IOAPa3ACICHHAMH
arAJICKOTO Apyca.

Anasiu3 ayHbl H KODPENSUHA pa3pe3oB OpAoBHKa MOHTOJIHH NOKa’aly, 4TO 3TOT

afioH BXOJKJI B OPAOBHKCKOM nepuofe B LienTpansHo-Asuatckyio nposunuuio. fpu
9TOM M0 COCTABY MHIPAaUHOHHOA QayHEI BHIABIAAIOTCA [13, 14] cBsa3u 6GaccefiHoB 3Toli
pOBHHIHH: B apeHuUr-julangelinsckux Bekax — c OacceftHamMu Annanavcko-Kazax-
ctatckoil Hano61acTH, B KapaJloOKCKOM BEKE — C 3epaBuaHCKO#H MPOBHHLKEH, B alLIrHUT-
ckoM BE€Ke NpPH CYLIECTBOBAaHHHM Pa3HOPOAHBLIX MHIPALHMOHHBIX CBA3eH HMENIO MECTO
B03pACTaHHE MPOBHHUHKANHIMA.

[IpoBeneHHOE H3y4eHHEe OpAOBHKAa MOHTONHHM MOKa3alo, YTO OCAAKOHAKOMJIEHHE B
sTroM NepHoAe 6uuno cBf3aHO ¢ pauHAMH obmupHoro menbda, okafimnasmero Cese-
po-MOHroJIbCKylo cymy. OTHOCHTENbHO TIy60KOBOAHBIE OTIOKCHHSA, NPEACTABIICHHbIE
rpan'ronn'ronoﬁ dauuelf, M3BeCTHHI TOJBKO B Monrom.c_:xom Antae — B mpeaenax
puigenaemoro KoGauHckoro 3anupa, BIaBaBierocs ¢ ror—ro-sanaga [14). Opgoo-
pukckHil 6accelin MoHroneckoro Antas Gbi ycToluMBEIM BO BpeMEHH — OT KOHLA
PaHHCTO OPAOBHKA N0 CEepeHHBI NMO3JHEro OPAOBHKa, TorAa kak OxHO-MOHros-
ckni GaccefiH Obn CBA3aH B OCHOBHOM C MNO3QHEOpPAOBHKCKO# TpaHcrpeccueil.

TemaTHyeckue paGorThl mo GHocTpaTHrpadpuH cunaypa MOHroMH, nNpeAnpHHATHIE C
1981 r. X.C. Poaman ¥ Y. MHHXHMHOM, ONHPAJIHCh HA M3BECTHHIEC JaHHbIE, HCNOJL30Ba~
HHC KOTOPHIX, HAPAAY C AeTalbHbIM H3yYeHHEM (ayHEI, 3aCTaBHIIO IPOBECTH rayGoKyO
peu3nio. M3 pa6oT, npoBedeHHBIX K Hayajly TeMaTHYECKOro H3y4eHHA CHIypa, Kpafi-
He UEHHBIMH OBIIH HCCICIOBAaHHA, KacalolHecs cHaypa MoHronnsckoro Anrtas [10] u
[Oxuott Monronuu [20—22]. OueHb MHOTO B 3TOM HalNpaBJjieHHH GLINO CAie1aHO COTPYO-
HukaMH CMIID [3, 23—25], uayuasmnmu kapGoHaTHule dauuu cunypa. HmMu BBeneHn!
B JIMTEpaTypy noAapa3sfesieHHA cBO60OAHOTO MoJb30BaHUA — CJIOH, 0GOCHOBaHHLIE MO
npeumyiecTsy pyros3amu. IIpu aTom, ucxons U3 BhICOKOH cTeneHH OGLIHOCTH COCTaBa
canypufickux pyros Mouxronnu H Tyssl, cotpynunkn CMIID npunsnu crpaturpadu-
yeckylo cxemy cuaypa Tyeml 70-x romos. 3ta cxema B mocjiefHee BpeMs MEPECMOT-
peHa [9], B cBA3H C YeM NpHBA3Ka C/10eB cHIypa MoHronuu k apycHoli cxeme cunypa TyBul
okasajnach HexoppekTHO#. Kpome 3toro, aHanu3 Bo3pacTHo# (apycHo#) npHHaANeKHOCTH
pyros cunypa MoOHronuu npenctasnseTca HeGeccnopHuiM. H3yueHne coTpyaHMkamm
CMIID tonbko KkapOoHAaTHBIX ¢auuli ONpPeACIIHNO HEMOJHOTY MNPOBENEHHOTO MMM
pacuneHeHHs CHIYPHHCKHX OTNOXeHHH, C/IaralolliHX CJIOXHBIE GNIOKOBBIE CTPYKTYpBI.

Hamu BHIsIBNEHAa yHacsienoBaHHOCTb cuaypufickoro GaccelfHa Mouronnu, Goinee
o6wnpHOro, yeM OpAOBHKCKHIY, H oT/IHYalOWeroca Gosbluel H3IMEHUYHBOCThIO daumii U
cocraBa coobuwects ¢aynnl [14]. [Ipu H3yYeHHH ¢ayHBI BHYTPEHHETO M BHEILHEro
wenbda cunypufickoro GacceitHa ycTaHOBICHB XapaKTEpHBIE PAOLI CMEHBI COOGIECTB BO
Bpemenn. Hapany ¢ daunanbHo#f M3IMEHYHBOCTbIO H HEMOCTOAHCTBOM apeajioB BHYT-
PeHHero M BHEIHero lenb¢a BLIABICHO BbipaBHHBaHHE COCTaBa coofliecTB B onpefc-
NieHHble MHTEpBajibl, YTO MO3BOJIMJIO YcTaHOBHTb [17, 18] koppensuHOHHBIE YPOBHH,
Heo6xomuMble IS TIOCTPOCHHA PpETHOHANbHON CXeMBl CHAYPHACKMX OTJIOKEHHI.
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HaunMmeHoBaHHS c1o¢B, BBIACNCHHBIX coTpyaurkamMu CMIIJ, no npuoputety Obing
OCTaBJIEHbI, HO C H3MCHEHHEM HX 06BecMa H H3yyeHHEM NapacTPaTOTHNOB, HHorp,
W3IMCHEHHEM CTPAaTOTHIOB, HE OTBEYABIIHX BO3PACTY, NPHHATOMY NPH NEPBOHAYANLHG,,
onucaHuM cndes. Kpome atoro, B mpouccce H3yYeHHA GHOCTPATHIrPadHH HaMH ycry.
HOBJICHBI U HOBHIC CJIOH B TEPPHreHHBIX H TEPPHreHHO-Kap6GOHATHHIX dauunx.

Tak, NpH H3YYCHHH pa3pe3oB loxHoro mpearopbs I'oGmifickoro Antas BhifBJieyy,
[17] nauGonee npesHne cunypuiickue cioH — robGuiickne, xapakTepH3yloliHecy Pa.
KoBHHHOH (xopautopo-Gpaxuonononoit) paynoli, nosponusuiel He TONbKO onpenenyy,
HX paHHE-CPe[IHEJUIaHA0OBEPCKHI BO3PACT, HO H CKOPPEIHPOBATE C IPANTONHTOBLIMy
dauuaMu Mouronnsckoro Anrtasa. M3yueHnslit 3nech HanGonee apeBunit BHY Tuvaella (s
CBHICTENILCTBYET O cymectBoBaHuu B KOxHo# MoHronnu B nylaHA0BEPH UCHTPA pacce.
nenus Tyeennosoi ¢ayHsl, creunduueckoli mia LlenTpanbHo-A3naTckolt NPOBRHYyy
Bropoii mHTepecHLft py6exk — y rpaHHUB! JJIaHOOBEPH H BEHJIOKa — CBA3LIBaETCy ¢
wHpokoil Tpancrpeccuefi. OT/I0XKEHHAM ITOTO BO3PACTa (CATXHTHHCKHE CJIOH H HX ang.
NorH) CBONCTBEHHE! MHrPaUHOHHBIE (ayHBI: TYBEIOBO-OPTHAHO-PHHXOHEJUIHIHAA gy
BHYTPEHHEM Lie/Tbde H KOPaJJIOBO-NTAHTAMEPYCOBasi — Ha BHelIHeM. B KOHIE BeHTOKa—
nyAnoBe B npefesiax BHEIIHEro iueibda NMPOHCXOAHIO HAKOIJICHHE TEPPHrEHHO-Kap.
GoHaTHLIX oTHOXeHHH (maraHGynakckHe CJIOH H HX aHaJOTH) ¢ pa3HOoOpasHof
daynoft. Ilpu 3TOM rpaHHIa BEHJIOKa H JIYUIOBA Y/IaBIHBAETCA O KPaTKOBPEMEHHOMY
obMeneHuro, B CBA3M ¢ YeM mnossiaseTca dayHa ¢ kopajiaMH B GpaxHomoJaMu —
Tuvaella gigantea, Meristina 0 Ap. 9TOT penepHbI KOMIIIEKC NPOC/IEKEH U HA BHY Tpe-
HeM Wennde — ceBepo-3anagHas 4acTh MOHroIbcKOro AJiTas, H Ha BHEIIHEM IIebe —
B I0XHOM npearopsbe I'oGuiickoro Anras u B Cyxabaropckoil 30He. Bonbioil HHTepee
NpEeACTABAAET OMMCaHHe NMogoGHoro xommjaexca H3 paitoHa 03. Bapkonb BocTounof
HOxynrapun (KHP) [28]. CnenyroliHM onopHBIM pPy6exkoMm ABJISETCA BEPXHAA TPaHHua
nyanoBa (BHYTPH cyXx36aTOpPCKHX Cilo€B), MpHHATas HaMH [17] no xapakTepHOMY no3a-
HEJYIJIOBCKOMY KOMILIEKCY TaGynaT W Gpaxmonof, oYeHb GJIH3IKOMY K CMEHSAIOLIEMy
ero npxugonsckomy (B Cyxabatopckoit 30He). B CBA3H ¢ 3THM BbIJE/IEHHE JINTOJIOTH-
yeckH OGIM3KHX NPXHOOJNBCKHX OTJIOKCHHHA B CaMOCTOATENIbHOE MOApA3/e/ICHHE 3a-
TPYAHHUTEJBHO,

HoBhle faHHBIE NMOJNYYEHB U B pe3yIbTaTe PEBH3HH pa3pe3oB paaa palionos HOxuok
MOHroIHK, OTHECEHHBIX B JIATCpPaType K CHIYpY, OAHaKo B HeM oOHapyxeHa ¢ayHa
HHXHEro M cpeaHero AeBoHa — pafionkl MaHnano6uHckoro maccusa, Xapa-HosHuil-
Xun, pocrounsie orporu I'o6ufickoro Taub-lllans (xpe6er Laran-I3n) u gp.

Kax ynomMHHanoce Beimie, cunypuiickull 6accefin MOHro/JHH yHacnegoBaH OT OpAo-
BHKCKOro. B oTamnune oT opaoBukckoil dayHbl ¢ HH3KO# CTeneHBIO NMPOBMHLHAIHIMA
cunypufickas payHa MoHronus, oco6eHHO GpaxHononoBas BHYTPCHHETO HIENbda, pe3ko
OT/IHYANAch BHICOKOH cTemeHbl0 NMpoBHHNManu3Ma. PacnpocrpaneHue 3toil TyBemo-
pofi ¢ayuml, He u3BecTHo#f B mpyrux pafionax CepepHoro cunypuilickoro uapcTBsa,
no3Boawio cyauTh o lleHTpanbHo-A3unatckoll 30oreorpaduveckoit npoBHHLHH, OXBAThI-
palouelt, xpome MoHronun, cMexnble paionnl CCCP — Tysy, lopuuiit u Pyanbilt Anrai,
3a6afixanse, Yanrus-TapGaratafickyro 30Hy Kaszaxcrana, a Taxxe JxyHrapo-XuHrah-
ckyio 3oHy CesepHoro Kutan [14, 26].

Ona cunypuiickofi MoHronnckoifi ¢ayHbl xapakrepHo HamGosiee paHHee MOABJICHHE
ponos Tastaria, Stegerhynchus, Tuvaella, Tannuspirifer, no3TomMy 3T0T 6acceiiH MoXHO
paccMaTpHBaTh Kak HECHTP paccesicHHA ¢ayHB IleHTpannHO-A3HATCKOR NPOBHHIHA

O6mnpHuit cunypritickult wensd MoHronun Guls, kak H OpAOBHKCKHHA, OTKpHIT K
joro-3anaay u rory. Kpome yHacnemosanHoro opaosukckoro Ko6auHckoro 3anusa,
cymectposan Basuxonropcxuli, BuiacaeHHBA Takxke MO pacHpOCTPAHEHHIO T'PaNTOJH-
ToBHX H Apyrux ¢anuli. Bonbmo#i HMHTepec NpPEACTABNAIOT 3AaKOHOMEPHOCTH pac-
NpOCTpaHEHHs PAa3IHYHBIX 6EHTOCHLIX dayH B wenbpe IOxHo#t Mouronnu [14]. Tysen-
nopas ¢ayHa BHyTpeHHero wenbda H3BECTHA Ha nepHepuH ceBepHOro 6opra H Ha
BOCTOUYHOM 3aMuikaHuH 6acceitHa — B xpe6Te Xunran (KHP). Kopamwnioso-neHTamepyco-
Bas dayHa TOro e BpeMCHH (Hauajl0 BCHJIOKCKOM TPaHCTPECCHH) MpOCNeXeHa KakK B

120



cBEPHOM (Basnnarckas u CyxabaTopckas 30HbI), TaK H B I0XKHOM §qp‘ry (T'o6uitckuit
Tﬂlb'maﬂh)' Kopamnoso-6paxuonogosas (¢ Stegerhynchus, Conchidium, Atrypoidea,
owellella] dayHa synoBa—npikugona o6HapyxeHa B cepepHoM Gopty (BasHnarckas
CyxabaTopckas 30HbI) M 3a npeaecnaMu IOxHo#f Mouronun — B Japxan-MyMuH-
gcxoM paitoHe BHyTpenHell MOHronHH, rac He M3BECTHBI CHNYPHACKHC OTIIOKEHHS

gHee MO3JHEro BeHNOKa [27]. DTH AaHHLIE NO3BOJIAIOT CYAHTD, BO-NICPBLIX, O 3aMbl-
(aHHH 6accelina, o6paMJICHHOro Ha CEBEPO-BOCTOKE pPacHpOCTpPaHEHHEM npubpekHoit

¢/110BOH dayHBl, BO-BTOPHIX, 0 CHMMETPHYHOM CTPOCHHH GacceliHa B Hayasle BEHJIOK-
cxoff TPRHCTPECCHH H NO3ke — B JIyAIOB—MPXKHAOJNE, H, B-TPETHX, O CAHHCTBE 3TOrO
oGHPHOTO wenbda B IOxHoON B BuyTpenne#t Monronuu.

Be3yC/IOBHO, Pa3BHTHE CTPYKTYpHO-paLHanbHEIX 30H MoHronsckoro Anras i FOxmHoi
MOHFOJIHH B OPJIOBHKE M CHJIYpe GbiO CIOKHEIM, HO B LIEJIOM H3y4eHHe GuocTpaTHrpa-
gy ITHX NICPHOJIOB CBHACTENLCTBYET O CYLICCTBOBAHHH o6mnpHoro mensdosoro Gac-
cefina, o6pamispiero Cesepo-MoHuronbckyio cymy.

"
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YIK 551.24:552.3/321.1 (517.3—15)
K.J1. Bonouxkosnu, A.H. Jleoutnen

NPOBJEMBI TEOJOIrHH MOHTIOJBCKOIO AJITAA
B CBETE HOBBIX XAHHBIX

Hau6osee paHHHE NPEACTABICHHS O TEKTOHHYECKOM CTPOECHHH PErHoHa GLlUTH OCHOpa-
HBl HAa pe3y/bTaTaxX reojIOrHYECKUX CbeMOK, NPOBEACHHLIX reoioraMu Tpecta "BocTon.
Hasa reosiorus” Munreo CCCP; cooTBeTCTBYIOLIHE CXeMbl GBUIH NPEAIONKEHN! ELIE B Ha-
gane 50-x romos B.A. AmantoBeIM H K.JI. BonoukosuieMm {2]. B 60-x ronax aBTopn
[3, 14] nanu oGmee omncaHue Monronsckoro, CuHbLU3AHCKOrO H TOpHOro AnTas,
NpeACTABHB NEPBYIO CXEMY MeTajuloreHndYeckoro paffonnposanus. CoBpeMEHHbIC npex-
CTaBJICHHA O CTPaTHrpaduH, TEKTOHHKE H MarMaTH3ME PerHoHa B 3HAYHTE/bHO# Mepe
cBazaHBl ¢ paboramu coemecTHOoff CoBercko-MoHronbcko#t reonmoruveckolt axcnemm-
uit AH CCCP u MHP (H.I'. Mapxosa, A.B. Oeprynos, B. Jlyscannausas, B.C. g
A.C. TaBaenko, C.II. Taspunosa, E.A. Jlesatkun, P.E. Anekceesa, X.C. Po3maH 1 fip.),
OHH HAILJIH OTpaXcHHe B reojioruyeckoit kapre MoHronsckoro Anrtas macmrale
1:500000 (1978 r.) u B page monorpadui [6, 10, 17].

B 80-¢ roanl aBTOpPH BeJH B PErHOHE TEMAaTHYECKHE MCCICAOBAHHA HApsAAy C Apy-
rumMH coTpyaHukamn CMI'JQ (A.B. Heprynos, B.H. Kosanenaxo, A.A. O6Gonencxnlt
H Op.), & TAKXe reoJIoraMH H3 MOHTOJIbCKHX OpraHH3auuil U cneyUanucTamMn 3anagHo-
Cubupckoro reonoruyeckoro ynpasnecHus (B.B. Becconenxo, H.A. Illy6un u np.) m
NOATOTOBMIH MaKeT HOBOM reosornyecko#t xapThl MoHroasckoro Antas macuraba
1:500000, xoTopas moNoOXeHa B OCHOBY TEKTOHHueckolf cxemm (puc. 1) H xapakrepn-
CTHKH CTPOEHHA H pPa3BHTHSA pPErHoHa.

MoHnrosnsckuit Antall 3aHEMaeT 3anafHYI0 YacTh HEHTPANbHO~-83HATCKHX KaJCAOHHA,
CxnagyaThie COOPYXEHHsI OKOHYaTeJAbHO chOpMHPOBAJIHCE 3A¢Ch B OCHOBHOM K [ACBOHY
mu6o B npouecce mpeoGpa3oBaHHA BeHO-paHHemajeo3olckoli okeaHmuyeckoit xopul B
KOHTHHEHTANbHYIO, TH60 NpH HAPAIIMBAHMH PeNUKTOBON pudelickoit (7) KOHTHHEHTANS-
Hoil xophl. JlaTepanbHas HEOQHOPOOHOCTh HCXOAHOM KOpH Ghina o6ycioBieHa Havas-
wmefics B BEHAe AecTpykuHell, npH 3TOM BBIACIAIOTCA CTAAHH MaKCHMAaJbHON RecTpyx-
uHH — oxcaHuueckas (V—€,), nepexoanas (€:—S) u koHTuHeHTanbHas (D—PZ).
CnopHBIM 0Xa3LIBAETCA BONPOC O CYLIECTBOBAHHH MHKPOKOHTHHEHTOB B X0oZ€ najeo3ofi-
CKOTO pa3BHTHA PErHOHa H 0 HX rpaHuuax. ITo muennio A.B. lepryHosa [8, 20), npamsic
10Ka3aTeNbCTBa JPEBHErO QOBEHICKOTO BO3pacTa MeTaMOpdHUYECKHX nopog, o6pa3yio-

© K.JI. Bonouxosuu, A.H. Jlcortres, 1990
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gx BHICTYMEl JPEBHETO ¢yHgaMeHTa, OTCYTCTBYIOT, 8 KOCBEHHEIC OKA3ATE/NbCTBA
cOAHOHAUHBI. HanpoTus, aBTOpPH CTATBH MOJAraloT, YTO GJIOKH ApeBHEro JoKeM6-
glicxoro dynnameHTa cymiecTByIOT B palfione Y parnypcko#t xoTnoBHHN, B XpebTe Typ-

qn-HypY, B npuBoAopa3AeabHoit yacTH H BAOJb H0XKHOro dpaca MOHIroasckoro Asnras.
[locncAHES O3HAYACT, UTO M Ha CTANHM MaKCHMaJIbHO#t AeCTPYKLHH MOXHO pa3JIHYaTh
40 €O cna6o (Antafickas 30Ha, MEHKPOKOHTHHEHT), 3HauHTeNbHO (KoGauuckas, Lla-

u-[Iu6GeTHHCKAA 30HB) M MONHOCThIO (O3¢pHas 30Ha) AECTPYXTYPHPOBaHHOH H pac-
ﬂme“aoﬁ ApeBHelt KOHTHHeHTanbHOH Kkopo#i. B manbHeflineM 3TH 30HM mpouIH 3BO-
ﬂwuuonuuﬁ NyTh aKKPEUHH KOHTHHCHTaNbHOH KOPH OT cTaAMH GOPMHPOBAHHA HIH
gapallMBaHAs TPaHHTHO-MeTaMopdHueckoro cioa (€:—S) n0 cTaguu OKOHYATENBbHON
gOHTHHCHTAJIH3ALHH (D—PZ,). Hanpasnenunift nponecc akxpelus npepuipancsa 8 O;—S
a D2 yacTHYHON AecTpykuuefi, smpasusmieiica B 06pa3opaHHH MOHOTCOCHHK/IHHAJEH,
@opMHPOBAHHE MM HapallWBaHHC PAHHTHO-METAMOPHUYECKOrO C/IoS paHee BCEro
gavanoch B O3epHoft 30ue (€;) n nanee pacnpocTpanunocs Ha 3anan B Haran-MinGernn-
cxyio H AnTtaftcxyio 30um (O,_,), 3aBepIIHBIIACH B pa3gensioumeit ux Ko6aunuckoif sone
(S). COXHOC PAa3BHTHE HAIBAHHLIX 30H OTPA3WJIOCH HA COCTABE CNAraloONIMX HX ¢dop-
maumit.

Pa3puBasi CBOH TNPEACTABJICHHA, &BTOPhl BBHIHYXKACHHI CYHTAThCA C CYLUECTBO-
saHHEM H [PYTHX CMOPHBIX H/IH NPOCTO C€NaGo H3YYEHHLIX BOMPOCOB TEOJIOTHH
MOHTOJIbCKOTO AsTaf, HanpAMep TOYHOR NATHPOBKH BYJIKBHOT€HHO-OCAJOYHBIX IO-
poA MOJIACCOHIHOTO KOMILICKCA KaJIeNOHHA (0:—S1), mesonckoro nub6o kKaMeHHO-
yrONLHO-NIEPMCKOro Bo3pacta HaHGosice MO3NHHX BYJIKAHHTOB M HHTPY3HBOB Xap-
xupuHCckoro, TOHXHIABCKOro H APYrHX IJIyTOHHYECKHX Y3/10B. OGCYyKIOCHHE NAHHBIX
npo6ieM MOJIE3HO NpH MNOCTaHOBKE [anbHCHIIMX HCCNENOBaHHN H oONpeaenecHHH
ncpcneKTHB pa3BHTHA pyaHoli cumipsesofi 6a3m 3anaguo#i Mourommu. B HacToswee
ppeMa MoHronsckolt Anrtaft BuaBuraeTcs B 4HMCHO Haubojiee NMepCNEKTHBHHIX Ha
sonsppaM H cepebpo pyansx nposununit MHP,

METAMOPOHUYECKHE TOJUIH

I'ny6oko MeTamopdu3loBaHHBIE 06pa3oBaHHA H3IBECTHBI Ha KpaiiHeM tore B bBo-
HNOHUYMHCKOM TOpCTe, Ha ceBepe — B YpIrHypckoit kotnopuHe M B palioHe xpe6ra
Typrenu-Hypy, a 3a npemenaMu MoHronun — B BepxXHEHPTHIICKOM rOPCT-aHTH-
xauHopun (CunpussH), B TepekTHHCkOM ropcre H lllanmanbckom xpebte (TopHbilt
Antait). ITo A.B. HepryHosy 1 H.H. Xepackosy [8], oHu o6pa3oBanuck B CBA3M
¢ fpolieccaMH NoJHMeTaMopdH3IMa HHXKHENaneo30HCKHX TECPPHICHHBIX OTJIOXKEHHH,
0 YeM CBHAETEJIBCTBYIOT, II0 HX MHCHHIO, ycTONuHBHIE napareHeTH4YEeCKHE COOTHO-
MIEHAA METAMOP)HTOB C KaNeQOHCKHMH TEKTOHHYECKHMH MOKPOBaMH, HAXOHKH HHX-
Hemajeo3o#ickux OQHOMMTOB B MeTaMOPOHTaX, NMOCTENEHHbie MNepexodbl K MeEHee
MeTaMOpH3OBAHHLIM NaNco3ofickuM OTnONKeHHAM'. BONBLIIHHCTBO APYrHX aBTOpOB
[11, 13, 15), ocHOBHIBasACh HAa NETPOJNOTHYECKOM (alMaJbLHOM H CTPYKTYPHOM aHa-
nH3e W AaHHHX abcomoTHOff reOXpOHONIOTHH, YTBEPXKIAIOT, YTO 3TH oGpa3oBaHHA
aMeloT gokeMOpuitckult Bo3pacr.

Han6Gonee xpynnoe (300X80 xM) H KOMIAKTHOE MoOJie KPHCTAJUIHYECKHX CJAHLEB
H rHe#icOB BMECTE C MPOPLIBAIOWIMMY HX FHCHCOBHIHBIMH TOHAJIHTAMH H IMJIarHOrpaHH-
TaMH oOHa)kaeTca Kk 3amagy oOT paccMaTpuBaeMolt TeppHTOpPHH, B sape BepxHe-
HPTHILLICKOTO TOPCT-aHTHKJIHHOPHA B cocTaBe AnTtalickoff 30HB. OHO NpHMBIKaeT
¢ ceBepa x HpThuckolt ¥ KapaupToilckoif 30HaM CMATHA, I0T0-BOCTOYHOE MPOJOJI-
XeHHe KOTOpPHIX Ha paccMaTpusacmolf Tepputopun MHP uMeer npoTaxeHHOCTDH
oxos0 500 xm u BkmiovaeT Bynranckuit, Bononunnckn#t, Bapnarnacknit u Haacxult
6noxn metamopduTOB. B npenenax BepXHEHPTHIICKOrO ropcT-aHTHKINHOPHA (CHHBII-

—_—
1

Panee u apTOpM npuacpmHBanMCL MHEHHS O Manco3ofickoM BO3pacTe MeTaMOpOHUCCKHX TonW MoH-
fonecxoro Anran [3].
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Puc. 1. Textonnuecxas cxema 3Janaanoft Mouronun, cocrasnennas K.JI. BonouxosuueM (MHTpY3HBHbC
accounaunn no A.H. JleonTbeBy) Ha OCHOBE reolorHu4eckHx xapt Mownroascxoro Anras (1978; Bonouxo-
pu4, Jleoutses, 1986 r.) H cxeMbl pa3MelleHHA HHTPYIHBHLIX dopmaunlt m MAacCHBOB B CTpykTypax 3anaf
Hoft Monroauu no [6])

1—3 — o6nacTi GpopMHPOBAHHA rPaHHTHO-METAMOpHYCCKOTO coR: | — Ha oKeaHHueCKOf KOpE B CPEAHEM
keM6pHu — paHHue KaneaOHHAR! (cananpuabl) (O3epHasn 30Ha), 2 — Ha ACCTPYKTYPHPOBAHHON KOHTHHEHTAD
Hoft xope B koHue opaosuxa (Llaran-lluGernnckas), 3 — 1o xe, B cunype (Ko6auucxan); 4 — 30Ha HapaLIHBaHAS
TPaHHTHO-METAMOPPHUYECKOTO C/I0A Ha PeJIHKTOBON KOHTHHEHTANbHON KOope B opaosuke (AnTafickan); 5 — 0%
TaTOuHBI{ reocHHXIHHABHE nporu6é Ko6auHcxoft 30HM ¢ MPOANCHHBIM 10 NEBOHA NEPHOAOM GOpMHpOBAHEL
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oaH) pacnpoCTpaHeHbl THEAiCHl, MHTMATHTBI H MYCKOBHT-GHOTHTOBBIC KPHCTaJLTHYC-
ge CNAHIBI, COJNCPXKALIHE rPaHAT, CHIUTHMAHHT, KODIHEPHT, CTABPOJIHT, aHAATY3HUT
xHAHHT B Da3/IMYHBIX COYCTAHHAX, NMPHYCM npeobnajaroT GpaxHPopMHbIE CTPYKTY-
MecTaMH O6GHapyxuBaroTca rHeifcoBnie kynosa. B KapaupThiuckof 3one cms-
ﬂ,,; Gosice pa3BHTH GHOTHT-amuGosoBrle cnaHUW H rHelch, aMPHGONHTH, KBap-
yuThl, MATMBTHTH H OopTOorHeifichl TOHaJIHTOBOro COCTaBa, AHCNOLHPOBAHHLIC B JIH-
gefiHBIC H yemyfuaTo-HaABHroBbie CTPYKTYpH [3, 14, 17]. Bce rinapunie 0COGEHHOCTH
[oCNCAHHX COXDAHAIOTCA HA MOHTOJLCKOM NPOAOJDKCHHH 30HMI CMATHSA, FI€ OHH TaK
cHIbHO mepepaGoTaHBl ¢ NMPOABJICHHAMH HANOXKCHHOTO 3€JIEHOCMAHLUCBOTO MeTa-
wopdn3Ma, CHUNbHON MHIOHHTH3aUHH H Apo6neHHA B 30He BynraHckoro pasio-
va. B BOJOHYHHCKOM ropcTe, HMEKINeM pa3Mepn 140X20 xm, no pannmM [13],
a3BHTHl TONEMeTaMopduueckue obpasopanud, cHOPMHpOBaHHBIE B HETHIpE LHKIA
onanico3ofickoro MeraMopdH3Ma, H3 KOTOPHIX paHHHH GBI rpaHYJHTOBHIM, a Mo3a-
gufi COOTBETCTBOBAN [MCTCH-CH/UIMMAHHTOBOR cyGdauuu; BO3pacT 3akTIOYEHHBIX
3 HEX rpaHHTOB 1120—650 MaH ner, a HauGojice paHHHX MHPOKCCHOBLIX rHelicoB,
10 CBHHEL-CBHHIIOBOMY TEPMOM30XPOHHOMY MeTony, — 2200 maH net. HanoxeHHuiH
ga 9TH TMOPOAB! 3€JICHOCNAHUEBLIA MCTAMOPH3IM NMATOrO LMKIA ABJIANCA MEPBHYHBIM
s HHXHenaneo3ofickux o6pa3zoeanuil, BBHIAY 4ero HecorjacHe MexAy najeosofi-
ckMMH H OOKeMOpHICKHMH KOMMIEKCaMH OGHapyXHBaeTcA ¢ TPYAOM WIH BOBCE
ge o6HapyxnBaetca. B BapnarunckoM 6ioke, x cesepy or Bysaramckoro pa3smoma,
g0 HAUIHM HaGnioACHHAM, OGHaxaeTCA MOILHAA MOJIOCA HemepepaboOTaHHBIX MHIMa-
THTOB C JIHH3aMH MpamopoB. K I0ro-BocToky oT paccMaTpHBacMoro paftoHa, Ha
nepexone k Io6uitckomy Anrato (Lanckuit 610k pasmepom 90X30 xm), no H.K. Ko-
1aKbBy, B OCHOBHOM COXPAaHACTCA MNOCHCHOBATEILHOCTh 06pa3oBaHMA CTPYKTYPHBIX
popM, AOKeMOpufickHe MeTaMOPPHTH PE3KO OTAC/NCHH TIYGHHHBIMH pa3NoMaMH
0T 3¢JCHOKAMEHHO-H3MCHCHHBX BYJIKAHHTOB BEHAa—keMOpHA M OT HeMeTaMopduso-
BaHHNX mNopon OeBoHa—kapOoHa. Kpome kpHcTannHyeckux crnaHueB H rHeficos,
saech Mo MHKpodHTODOCCHIHAM BhiaeaseTca BepxHil, pudeltcknll, kommiexc MHKpo-
CMNORHCTHIX, GHOTHT-XJIOPHTOBBIX H KBapI-yIi€pOOHCThIX C/IaHLEB,

——
rPaHHTHO-MCTaMOPGUYCCKOrO CI10K; 6 — PEAHKTH AOKANCAOHCKONR KOHTHHEHTAIbHON KOPH; 7 — JOHBI YACTHY-

Ho#l BECTPYXUHH KOHTHHCHTaNbHOM xophi AnTafickofl 30HB (MOHOTCOCHH KJIHHAIH): @ — B BEPXHEM OPAOBHKE —
AUXHEM CHAYpe, 6 — B CHIype—AeBOHe; 8§ — TO X¢, B CpeAHEM—BepXHeM AesoHe B Antaficxoft u Laran-
MubetuHcxoft 30Hax; 9 — o6nacTh repunHcxofi CKIAAYATOCTH — CTAHOWICHHE KOHTHHCHTANLHOR XOpH K
cpentemy xap6ony; 10—12 — HanoxeHHbIC OPOr¢HHLIC BIAAHHBI B XA/ICAOHHIAX, BRMONHECHHbIC: 10 — HuXHEf
teppureiHoft Monaccoft (pepxnuft opposux—cunyp Llaran-InGeruncxoft 3oum, cpeanuft xemGpuft—cunyp
O3epHoft 30Hn), /] — sepxuelt Monaccoft (acson) — TeppurcHHoft (), TEPPHreHHO-BY/IKAHOTEHHON H3BECT-
xoso-wienowHo#t (6) n TeppureHno-pynxaHorcHHoft cyGuenounoft (¢), 12 — sepxueft yrnenocHoft monaccolt
(xap6on); 13—23 — HHTPYy3uBHBIE acconnauun: /3 — rab6po-nupoxcenuronas, Rs—PZ,, 14 — ra66po-Tona-
nHT-nnaruorpanuTosaf, PZ, (toxtorunmmnscxuft xomnacxc OzepHoft 30Hu), IS — rab6pomas, O—S (a)
B AHOPHT-rpaHOAHOPHT-rpanuToBan (6) (xo6auuckuit Laran-lllubeTuncxoft, Ko6muucroft u Anraficxoft 30u),
16 — monuonut-cueunT-rpanocucuutosas Llaran-llinGeruncxoft soum, D, I7 — rpanurosas, D (¢ — Ton-
Gonypcxuft demono-FOcThacxoro Hanoxenxoro nporuba, 6 — rpanut-nefixorpaHurosas runabuccansuas
Ko6auncxoit u Antaiicxoft 30H), /8 — rpauntoBas, C, (HepacueHCHHBIC IOCTHACKAR M waparoasckuit AnTafi-
cxoft, Ko6auucxoft u O3epnoft 3on), /9 — rpaHOOHOPHT-rpaHHT-NcHxOrpaHHTOBAN, P (@ — HepacwicHeHHME
SHHTHIbCKHA # MoHacTmpcxo-anTafickuft Antaficxofi joHW, 6 — peAKOMETanbHMIC MErMATHTH), 20 —
raG6po-cueunt-menounorpanntopas: a — S—D (xanmiauckuft), 6 — P (wnbefiuronncxnft), 2/ — rpaunt-
ansckutosan, P, (Gasunypckuft), 22 — wenoyno-6a3utoBas H uieno4YHo-cHenntosasa, T (xo6mockuit) (¢ —
TPYGXH B3pHBA, 6 — HEQENHHOBLE CHCHHTH), 23 — NopoAbl HeACHON BO3PacTHON MPMHAMICKHOCTH (4 —
yneTpabasutl M raG6poHanl, 6 — rpaHMTOHAM); 24 — pa3ioMbl: 4 — CAyXAIIHE TPAHHUAMHM PaCNpOCT-
paHenus popmauuft —HHAHXATOPOD CTPYXTYPHO-GopManHOHHBIX 30H (] — Llaran-llnGetuncxutfl, /7 — Bafipum-
cxufl, 1 — KoGauucxufl pocrounnft, IV — Kobmuucxuft sanaguuill, ¥ — TonGouypcxufl, VI — Bynraucxafl,
VIl — Typrenronscxufl), 6 — npoune.

Hutpysusunie maccunnl (undpul Ha xapte); | — Llaranronscxnit, 2 — TonGonypcxuil, 3 — Boryruncxufl,
4 — Xoronnypcxuft, 5 — Opcyitcxuit, 6 — Ilapa6ynaxcxufi, 7 — Bocrouno-Bynrauckuilt, 8 — Tamynucxuil,
9— Carcafickufl, 10 — Ynurnpraficknfl, 11 — 3anaauo-Bynrancxuit, 12 — Hupepruuckufl, 13 — BuntoTuncxufl,
14 — Vnacyraficknt, 15 — Aantnypcxmit, 16 — Basnnypcxufi, 17 — Mapannucxufi, 18 — Basnynancxufi,
19 — Xanmsaucxuft, 20 — Mamsraftnypexnfl, 21 — UnGefinronscxnft
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IIpuBeneHHbIe AaHHbLIE OOCTATOYHO YGEAHTENbHO CBHOETENLCTBYIOT O CyIiecry,,
BAHHH B OCHOBAHHH MOHIOJIO-AJITAHCKHX  MaNe030HA PACYJICHEHHHLIX Ha TG
BHICOKOMETaAaMOP)H3OBaHHHX H B paiHuHO# cTemeHs nepepaGoTaHHBIX npoTeposey,
CKHX H, BO3MOXHO, No3gHeapxelickux oGpa3loBaHuil npenMyleCcTBEHHO METaTeppurey,
HOro COCTaBa, HHTPYAHPOBaHHBIX ra66pongaMu H rpaHuTOHAaAMH. PaHee Bce oHu OTHo.
CHWJIHCh K INPOTPECCHBHO MeTaMOPGH3OBaHHBIM MaNe030MCKHM 0CaZOYHBIM KoMy,
nexcam [10, 14, 21].

Oco60 HO/MKEH peuIaThCA BOMPOC O BO3PACTE H MPOMCXOKACHHH NerMaTHToRy,
none# 1oxkHO# Metamopduueckof monocm MoHroabckoro Anras. C oagHolt CTopony,
Mbl MpPH3HAEM IUHPOKOE PpA3IBHTHE JOMANCO3OHCKHX MNErMaTHTOBHIX H an.mrro.u,z
HHbeKUMA B cocTaBe MHrMaTHTOB BepxuewpThimckoro # BoaoHYMHCKOro Gnoggy
¢ apyro#f — mnoxreepxnmaerca Hawml npexHuif BeiBog [S, 14] o TOoM, uTo non;
KPYMHBIX PEAKOMETANLHLIX H GEpPHILI-MYCKOBHTOBBIX NETMaTHTOB NEPECEKAIOT HHTPy3y.
Bhl MEPMCKHX [BYCIIOAAHBLIX T[PAaHHTOB MOHACTBIPCKO-aJITAfiCKOr0 KOMIUICKca §
rpyNNUMpyIOTCA BOKPYr HHX. MHOroYHcjeHHbie HAGNIONCHHA YKa3bLBAIOT Ha To,
Y4TO MHTPYIHBHOE BHEAPEHHE JIEAKOrpaHHTOB M NErMaTHTOB COMPOBOXAANOCH NOToy.
HHTENIbHBIM CMATHEM ' GJIOKOBBIM ApOGJieHHEM MHIMAaTHTOB, GJIaCTOMHIIOHHTOBM)
H AHaGTOPHUTHYECKHM NEpePOXKACHHEM NOCAETHHX, 06pa3oBaHHEM B HTOTE AIOMHIMaTy.
TOBBIX, MECTAMH C TYPMaJHHOM M FPaHATOM, ABYCHIOAAHBIX HIH CEPULHT-XNOpyy.
KBapleBLIX ciaHueB. Baxno To, uTo Ha Bcem mpotskeHHH (1000 xM) pemxoMeram,.
HuIl merMaTHTOBEIA nosAc Antas (Bkniovas CHHbL3SH) ABJIAETCA HAJIOKEHHBIM M nNepe.
XOANT M3 KOJICAOHHA B TePUHHCKYH 30HYy, ri¢ TPaHMTEl H MNErMATHTBI Pacnofig.
MEeHbl CpeAH NPOTrPeCCHBHO METaMOP(QH3OBAaHHLIX CKJIAAYaThIX TONI CHAYpHiicko.
IEBOHCKOTO M KaMEHHOYTOJIbHOTO BO3pacTa.

OcoGnifi uHTepec Ana manbHE#IIHX HccleJOBaHHN NpencTaBJiseT BONPOC O reo-
JIOTHYECKOM BO3PACTe HEMbIX METaBY/IKAHOTEHHO-METaTEPPUreHHBIX TOJII, PAcpoCTpa-
HeHHBIX B Anraficko#t, Ko6aunckoit n ILlaran-lllnGetunckoil 3oHax. B npuHummne
MoryT ObIThb HaMEYEHbl, XaK MHHHMYM, OBA THIA TOJIIL C 3€JICHOC/IAHIEBBIM H 3NHOO0T-
amMpn60aNTOBEIM MeTaMOPPH3IMOM — COGCTBEHHO 3€/ICHOC/IAHLEBLIE C pa3pe3oM
TEPEeKTHHCKOTO THMA HAa CeBEpe H HAa BOCTOKE PErHOHa M KPEMHHCTO-BYJIKaHOTEHHO-
TeppHreHHble (6yaranckuif THm) B loxkHON ero wactH. KpaTko ocTaHOBHMCA Ha
KaXXOOM M3 HHX.

Ilo Hamum HaGnroAeHHAM, 3esieHbie CHaHLBL, pacnpocTtpaHeHHble B Llaraun-Uiu-
Getunckoit m Ko6auncko#t 3onax (paiiom o03. Ypar-Hyp, xpeber Balipum u gp),
ABJINIOTCA MO COCTaBy METAaBYJKAHOTCHHBIMH OCHOBHOTO COCTaBa M METaTEppHreH-
HBIMH TpayBaKKOBbIMH, HaCHILICHHLIMH H3IBECTKOBHCTHIM MaTEepHaIOM. DTH MNepeKph-
CTaJUIH3IOBaHHbIE MOPOABI HECYT CJIERbl IUIMTELHOrO, MHHMMYM JABYX3TallHOrO MéTa-
MOpOH3MA H PE3KO OTIHYAIOTCA ITHM OT (GIHIIOMOHBIX TEPPHIEHHLIX MOPOM COPHO-
anraficko#t cepun €,—0,, NOBCEMECTHO COXPaHHBILIHX PEJHMKThI ICAMMHTOBOM CTpyx-
TypHl H PHTMHYHYIO CJIOHCTOCTb. XapaKTEpHO JIOKajbHOe oforameHue GHOTHTOM
H KBapu-KapGOHATHEIMH MpoXHIKaMH. OHH GAHMIKH MO 3THM XapaKTEpPHCTHKaM K
3eJieHHNM ClaHUAM TEPEKTHHCKOTO KoMIuleKca Ha [opHom Antae. Ilo AaHHHM
I.I". Oyx [11], mocnennne npeacTaBieHBl B OCHOBHOM METarpayBakkaMi C MpOCJIOSAMH
MpaMOpOB, KBapUHTOB, H3BECTKOBHCTHIX TNOJHMHKTOBBIX IeCYAHHKOB, TydduTOB;
ot 10 mo 25% paspesa 3aHHMAOT MeTaba3uThL Bo3pact 3akj104HTESIBHOTO
MeTamopduima pudeiickui (760—700 mar net), yposeHr MeTamMopdH3IMa OT riayko-
¢daHCNaHLEBOro Ha PaHHHX 3Tamax OO 3€JIEHOC/MAHIEBOTO YMEPCHHBIX M HM3KHX [JaB-
nennf Ha NO3NHHX PerpecCHBHbIX 3Tanax. O [OPEBHOCTH OTJIOKeHMH CBHOETENBCT-
ByeT Takxe kanuH-apronosrilf Bospact 1400 MJH JleT MHTPYAHPOBABLIHX HX AHOPHT-
TOHAMHUT-NJIATHOrpaHuTOB TypryHAHHCKOTO IUTYyTOHA.

KpeMHHCTO-BY/IKAHOTEHHO-TEPPHICHHBIE TOJMIUM  MPEANOJIOKHTEABHO  AoKeMO-
puiickoro Bo3pacra Bhigenens! A.H. JleonteeBniM B 1983 r. B mpusogopa3nensrofl
yacTH xpe6Ta MoHronsckuit Anrtait, B BepxHeM u cpegHeM Teyenun p. Bynrad
H BOoab p. byaHty-I'on. BynkaHor¢HHbe NMavykH B COCTaBE TOJIIM YEPHBIX MHKPO-
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JOMHCTHIX CNAHUCB ABJIAIOTCA KOHTPACTHRIMH M XapaKTEPH3YIOTCA MapareHe3ncoMm
Pd,“popmon JIMNapUT-JaUMTOBOrO COCTaBa H MeTaba3uToB C HECKOJIbKO MOBBILIEH-
“OM cojepxaHneM 1iesodeii. 3HauuTenbHO paHbmie, B 1955 r., Ha cMmexHoMN KkuTali-
::)ﬁ TepPHTOPHH B paiioHe ropwl [lymuuH-Yia, UM XKe ONMHCaH pa3pe3 BTOPHYHO pac-
gHIIOBAHHEIX B MEpPHONOHANbHON 30HE CMATHA YEPHBIX H 3eJieHEIX QHIUIHTOBHOHLIX
gnues, MOPGHPOHIOB NAaHTOBOTO COCTaBa, METaGa3HTOB, CNOXHO CMATHIX ALIMO-
o8 H KBapLHTOB, MPOPBaHHLIX TPAHHTOMAAMH [CBOHCKOTO M noanuenanezoaoﬁ-
cxor0 BO3PacTa; B TO BPEM3 OH NPE/NONOKHTENLHO 6bin naTHpoBaH AeBoHOM [3]°.
JIHTEHCHBHO MeTaMopdH30BaHHble 06pa3oBaHK, PaHee BKIIOYABIIHECS B COCTaB BEPX-
jer0 OpAOBHKa—HIDKHETO CHIIypa (Teonoruyeckas kapta MoHroasckoro Antas, 1978r.),
a3BHTEI B pafione comoHa Touxun (Kob6aHHckas 30Ha) M MPOCHEKHBAIOTCA Ha
ccBep AO UIHPOTHI T. Ko6no. OHH npencTaBiieHbl MHKPOCHIOAHCTBIMH CaHLAMH
¢ MpoCNOSAMH MpaMOpOB, MOJOCYATHIX KBAPLHTOB, ambuGosuro. JIuneltHoe pac-
cnaHUCBaHHE H o61Hi GHATHTOBHAHLIA OGNHK TONIH HMCIOT BTOPHYHBIH HaNoXeHHbIH
xapaKTep, BECbMa 4acTo o6HapyXHBaeTCA PEJIMKTOBaA CTPYKTYypa — 3ampOKHHyTas
gI0KJHHANbHAA CKIAQYaTOCTh M CHHXPOHHaA elf NTHrMaTHTOBas MHBekuud. B or1-
jHiHe OT H3BECTHHIX B TOM e pafioHe Ha/IeHO NAaTHPOBAHHBIX OPHAOBHKCKO-CH-
aypHACKHX oTJIOXEHHH B JaHHO# Tonlle B pAne cayyaeB NPHCYTCTBYIOT 30HBI cep-
NcHTHHHTOBOTO MeJlaHXa, COrjacHele ¢ e¢ JuHeHHON cnanuematocThio. Takas 3ona
MOIIHOCTBI0 A0 1-—3 kM, oGHapyxkeHHas HaMH Mexay coMoHamu Touxun u Ilsuer,
cocpXHT rab6po-nupokcenutossle Tena. K rory or comona Xosa 6au3kas no cocra-
py omHcaHHOHl MeTamMopdHueckas TO/NUIA HAABHHYTa HA GayHHCTHYECKH OXapaKTEepH-
30BaHHYI0 OPHOBHKCKYIO OJIMCTOCTpOMY. B mocneaHeli npHCyTCTBYHOT OJIMCTOJIHTHI
MHRPOKPHCTAJI/IHYECKHX CNaHLUEB W KBapUMTOB pa3mepoM ao 1,5 M. Bospact mera-
MOpPQHTOB HOOPIHOBHKCKHH, CKOpee Bcero, HIKHeKeMOpulickuit unu sepxuepudeiickuil,

OCHOBHBIE TEHAEHIIHM PA3IBHUTHSA PETHOHA

OnucaHHble Bhille HokeMGpuiickue MeTamMopduuyeckHe KOMILIEKCHI NPEeACTABIAIOT
cobolt nM6O0 peNMUKTH JgOKaJieROHCKOH KOHTHMHEHTanbHOW Kophl, coxpanuBieiics
npu pa3gpoblieHMH ApPCBHEr0 KOHTHHEHTa B aBTOXTOHHOM HJIH a/U/IOXTOHHOM 3a-
feraHuH, JTH60 HU3H reOCHHKJIMHANIBHOTO pa3pe3a.

B craguio maxcumanbHoO# amecTpyxuuu (V—€;) HakaninBajJHMCh BYJKaHOTEHHO-
TCppHreHHbIE OTNOXKeHHA. B cocTaB HmkHe#i yacTH 3THX oTnoxkeHH# B O3zepHoll
30He BXOMAT:CHMIMTH, AHa6a3bl, TOJCHTOBLIE M LIEJIOYHEIE OJIHBHHOBBIE 6a3a/ibThi,
¢ xotopeiMu accouunpyoT opuonautsl [9). B KoGauuckolt m Ilaran-Ilu6etunckoi
30HaX C HHMH, MO-BHANMOMY, OQHOBO3PACTHBI BYJ/IXaHOT€HHO-TEppHreHHule (OHaba-
30Bble) OpMaALIMH, CPEAH KOTOPLIX NMPHCYTCTBYIOT AHaGa3bl, KBAPUMTH, Ty$bl OCHOB-
HOTO—CpeQHEro cocraBsa, rpy6006sI0MOYHBIE OTJIOKEHHA. B KOHIEe HHXKHErO KeMOpHA
B OsepHoit u Ilaras-llluGetuncko#f 30HaX HaKaIUTHBAajach BYJIKAHOTEHHO-KapGoOHAT-
Has (6asanbT-aHOe3nToBan) ¢opmauus; nmo mHeHHio K.JI. BonoukoBuua, ee Bo3pact-
HaM aHanoroM B KoGmuuckxo#t 3oHe (pafioH comMona ToHXHI), BO3IMOXKHO, ABJA-
eTCA KpeMHHCTO-Kap6oHaTHO-Ty(QOreHHO-TeppHreHHas Toiua, panee [10] oTHeceHHasn
K HHXXHEMYy—CpeIHEMY OPAOBHKY.

B mepexoguyio craguio (€:—S) BuiaeasioTcs o6pa3oBaHHA OTKPHITHIX MOPCKHX
6accelinoB, NOABOOHBIX BY/JIKAHHYECKHX 30H, LIeJbPOBBIX 30H H MEXKTOPHHX BMaJHH.
KoMmnnekcsl oTkprITHX 6acceliHOB npeAcTaBlieHH! TeppHreHHON GaHIIONAHO-TYPGH-
autoBoit ¢opmaumeii (€:—O0)), pasBHTOl BO BCcex 30HaX, Kpome O3sepuoil. Omna
COCTOMT H3 MJIArHOKJIA3-KBapLEBHIX MECYaHHUKOB, aJIEBPOJIMTOB, CIAHUEB C PUTMHAYHON
CIOHCTOCTBIO M TEKCTYpaMH NOABOAHOTO onoJj3aHus. B Bepxuelt wacTH pa3pesa
TOABAAKOTCA TpayBakku H rpy6oo6nomounsifi MaTepuan. OHa HaKanaHBanach B ray6oko-

\

2

Ho muenmo K.JI. Bonouxosuua, onHchBacmuie NOpPOAbl, CKOpee BCEro, MPHHALNCKAT K MeTAMOpPGHIO-
BAHHKIM Naneo3ofickuM 0GpaszoBannaMm.
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BOJHON KaHbOHHO-BeepHOM cucteme [10], HcTouHHKOM MaTepHana ciyxuna BOCTOyy
OKpaHMHa ApEeBHEro KaleAOHCKOTO coopyxkeHHa. K Tomy xe KoMILICKCy OTKPhiry,
6acceftHOB OTHOCHTCA TEpPHr¢HHas MeECuaHO-alleBpOJIHTOBas GopMauus npeanong
TeJIbHO HHIKHE-CPEHEOPAOBHKCKOrO BO3pacTa, H3BECTHasA Ha ceBepe Harau~l!ln6¢mn_
ckofi 30HL. B ee OCHOBaHMM MNpOC/IEKHBAIOTCA MOLIHLIE JIHH3IBI KOHIJIOMeparg,
K xoMnnekcy noaBoaHBIX BYJIKAHHYECKHX 30H NMPHHAIUICKHT noppupHTOBas $opwmg.
mus B loxHoft wactH Llaran-lllnGetunckot 3ouul (03. Vpar-Hyp, xpeber Baﬁplm)
(Ty$dn aHAE3NT-AAUHT-623a/IbTOBOTO COCTapa), OTHOCHMAsA paHee [1V] x O;_,, a Takg,
ByNKaHOTeHHO-Kap6oHaTHO-TeppurenHas d¢opmauus (0O—S) B KobauHckoi 30Ke
®opmaunn wenbda npeacraBieHHl MOPCKHMH MonaccaMH B OsepHolt (€ Oy—gy
Harau-llIu6etnnckofi u Antakickoffi 3oHax (0:—S), uto saABAAETCA noxasaremm’
3aMbIKaHHA OKeaHHdyeckoro Gaccefina B 3THX palOHaX M MPOLECCOB OPOTenes,
H $OPMHPOBAHHS TPAHHTHO-METAMOPOHUECKOTO C/I0A, HAYABIIHXCA PaHbille B O3epyoy
3oHe. POpMalHH MEXTOPHBIX BNaauH Hakanausanuch B O3epHolt u Antaiickoff 3,
Hax, rae NpeAcTaBiieHE! rpy6oo6aomMounoil kpacHOLBETHOH Monaccoit NpeUMYIIECTREHR,
cunypufickoro Bo3pacta.

Ilpo6nema patuposanns ¢opmaumii mepexoiHo# CTaaMM HENpPOCTa H TpeGyer
JanbHeHWIHX HccnenoBaHuA. B 4YacTHOCTH, Moka He YTOYHEH BO3PAacT TEPPHTeHHo
dnumouaHO-Typ6HAHTOBON dopMaLHH. ABTOPE EAHHORYLIHO OTHOCAT €€ K 06pa3zon,.
HHAM cpefiHero KeMOGpHS—HH)KHErOo OpPAOBHKa, B TO BpeMA KaK Ha KapTax Mog.
roNIblCKHX reoJIOTOB OHAa OMPCAC/ACTCA Kak opAoBHMkckad. He moaTBepkaeH Huxme.
CPCOHEOPOOBHKCKHI BO3pacT BYJKAaHOTCHHHIX H TeppHreHHbIx ¢opmaunit Ilarag.
IlIn6eTuHCKO# 30HH H HE pacuneHeHbl Gonee APO6GHO BEpXHEOPAOBHKCKO-CHIYPHiickue
Monaccouanl Antafickolt 30HbI; He HCknoYaeTcs Hx GoJiee apeBHH#H Bo3pacT.

Cnenywomas, KOHTHHeHTanbHag, crtagua (D—PZ;) conpoBoxxpanach HHTeHcHp-
HbIM Ha3eMHBIM BYJKaHH3MOM M rpaHHToOoGpa3oBaHHeM. Ha 3Tame riasHoro opo.
TeHe3a B JaeBOoHe O0 sfidens BKIIOYMTENbHO NMOBCEMECTHO HAKAIMJIHBAJINCh BYJIKaHO-
redusle Mojacchl (pHC. 2). C XHBETCKOFO Beka [HO BEpXHero AEBOHA B MOHOreo-
CHHKJIHHaNbHOM mnporu6Ge ¢opMHpOBanach MOHOTOHHaA TeppHreHHas ¢opMauus,
oforalieHHas YrJHCTHIM BeulecTBOM. B 6Goptax npornba ona daumansHo 3aMema-
eTci Kap6OHaTHO-TCPPHTEHHBIMH OTJIOXKCHHAMH, YMEHBIIAETCA €€ MOIIHOCTH, OHa
3ajieracT ¢ pa3MbIBOM Ha HHIKHENaseo3o#ckHX KoMmiekcaX. B xaMeHHOyrosbHoe
BpeMs MOHOTCOCHHKJIHHAJIH H MEXTOPHbIC BNagHHbI HHBEJIHPYIOTCA, OTACJbHBIC Gacceil-
Hb coxpaHsloTca numb B Ko6auHCKoN 30HE, re MX 3aNOJNHAET yrIaeHOCHas MoJacca,
Ha BepxHenaneo3olickoM AefiTepoOpOoreHHOM 3Tane NPOABJICHbBI KOMIUIEKCH PYyHoO-
HOCHBIX T'PDAHHTOHMJOB, 8 B ME3030¢ B CBA3H C Pa3BHTHEM PHQPTOTEHHBIX MPOLECCOB
3axknanniBaloTcs rpabGeHnl, 3amonHsemble rpyGooGiomouHolf kpacHouseTHOH Monac-
coli, BHeApAIOTCA OalixoBble cepuH MOBBbIIIEHHOR mENO4YHOCTH, 06pa3’yroTca Tpy6kH
B3phIBA.

HoBble AaHHBIE MNO3BOJIAIOT YTOYHHTh HallH MpeOcTaBjieHHs o Aedopmaunax
Ha MouroasckoM Antae. B ctaguio MaxcMManbHON [OECTPYKUHMM IUTMKATHBHBIC
aucnoxauuun B OzepHoit 30He BhipameHb cnaGo. B 3To BpeMsa rjaBHOEe 3HaueHHS
HMEIOT TEKTOHHYECKHE MOKpOBB! ¢ oauctoctpomamH. B KoGouHcko#t 30He Ha rpa-
HHue ¢ O3sepHolt B BeHA-keMGpuitckux (?7) OTNONKEHHAX OTMEHAETCA HAMpAXKCHHAK
H30KJIHHAJIbHAA CKJIAAYaTOCTh, YKa3hiBaoOlias Ha ABJCHUA MOALBHTAHHA .MepBoil 30HH
noa BTOpylo. B mepexoaHyio cTagHioO B OTJIOXEHHAX KeMOpPO-OpAOBHKA BO3IHHKANOT
CNOXHBIC JIHHelHEIe CKJIaAKH ¢ KpyTonmajalollHMH mapHupamu. B Anrafickoif 30He
yXe RABHO BbIAEJAIOTCA GpaXHaHTHKIHHAJbHLIE CTPYKTYpHl AuaMmeTpom 10—15 kM,
Ailpa KOTOPBIX CJAOMCHBI METAMOP)H3IOBAHHBIMH CHIBHO CIUIOEHHBIMH 3€JIEHOC/aH-
uesbiMH nopoaaMi. [logo6Has TexTOHHYECKag AHCTAPMOHHSA MEXAY HHKHHMH M BEpX-
HAMH 4YacTAMH OCAaJlOYHOTrO pa3pe3a KeMOpo-OopAOBHKAa MOKET paccMaTpHBAaThCA
Kak pesynabTaT Ju60 TekTOHHYeckoff paccnoenHocTH (mo A.B. JlepryHosy), nu6o
Bo3acHcTBHA Ha ocadov4HbIlf yexos MarmaTHuyeckux HHTpY3uit [3).

Bonee Monomasie OpAOBHK-CHAypHHickHe oTnoxeHHA B rayGokux mporubax Kob-
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Pme. 2. Cxema passuTHa cxnaguaThix 308 3anaaHoft Monroann. Cocrasun K.JI. Bonouxosuy (RHTpY3HBHbIC
accouuaunu no A.H. Jleontneny)

1—3 — cragun MaxcHMasbHON AecTpyxuuH QoxaneRoHCKOfl xophi: | — 3BreoCHHKIHRANbHAS, 2 — MHKTO-
FeOCHHK/IHHANILHAA, 3 — MHOTCOCHHENHHAJIbHAA, 4—6 — Mnepexoanbie ctagun: 4 — MHEKTONCOSHTHKIH-
HUTbHAY, 5 — MHOTCOAHTHKIHHAMILHAA, 6 — CTAAHA OCTATOYHMX FCOCHHKJIHHANbLHMX nporubos; 7, § — ne-
pexosHat ¥ XOHTHHCHTAJIbHAA CTaAHH: 7 — MOHOTCOCHHEKAHHANbHAN, 8 — oporcHHas (@ — dopMHpoBaHHE
noanaTufi, 6 — nporu6os); 9, 10 — cTagHH CTAHOBJCHHN KOHTHHECHTaIbLHOA Xopu: 9 — ¢PopMHpOBaHHE
ByNXaHHYCCKHX noacoB, 10 — nnatdopMenHas u pudprorcHHan craauu; /1/—I13 — THNW xOpaHl, Ha xoTopoft
HAXAMAMBANHCD TCOCHHKNHHANBHEIC dopmaunH: /] — xoHTHHeHTanbHas, /2 — nepexoanan, 13 — oxeaun-
%cxan; /4—]7 — HHXHHC TPAHHUE JITANOB Pa3BHTHA: /4 — TCOCHHKNHHANBHOTO (OCCTPYKTHBHOrO),
15 — dopMHpORAHHA rPAHHTHO-METAMOPOHYECKOrO CJION H HHXHHX MOJIACC, /6 — CTAHOBJICHHA KOHTHHCH-
TubAO# XOpBI M HAKOIUICHHA BEPXHHX Monacc, /7 — pefitepooporenHoro; 0603HaNCHHA HHTPYIHBHMX
ccourauuft Te xe, 9TO Ha pHC. |
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auckoti u LaraH-llInGeTHHcko# 30H HMCNEITaNH HAaNPSXEHHYIO JHHeHHYIO CKnapy,,
TOCTh H MeEHee HOHCJIOLHPOBAHHM B MOHOTEOCHHK/IHHANLHOM nporube B An‘raiicxon
sone. B BoctouHo#t wactH KoOauucxo#t 3oHm (palion comona Xosna) B OTNONEHuzy
OpAOBHKA (HKCHPYIOTCA MAJIOMOILHLIC OJIHCTOCTPOMOBLIC FTOPHIOHTHI, NOACTHNAKOmy,
nnacTaHbl pudelicknx HAH HHXKHenasieo3ofcKHX OTMOXKeHHN.

B KOHTHHEHTa/IbHYI0O CTaAHIO OTMEYAIOTCA B OCHOBHOM TIJILIGOBHIE RHCIOKayy
conpoBoxnatommecs o6palosannem OpaxuopMHLX cknanox. HMeioTca npusnayy
3HAYHTC/IbHBIX FOPHIOHTA/ILHLIX MOABHXKEK — MOCKNaAYaThie HAABHIH (PaltoH comoy,
Typren), HaaBHTH BAONb rpanul Antafickofi, Ko6auncko#t n Osepuoft 0. enepay,,.
HO¢ HampaBlicHHe ABHXCHHA Macc B ACBOHC—NO3AHEM Nasic030¢ CyGIIMPOTHOE, ¢ 35
Majia Ha BOCTOK. B no3jHeM naneo3oc H B Me30-kaliHO30¢ OTMEHAETCA ABHKCHHE Mace
B MEPHOMOHAJIbHOM HAaNpaBNCHHK, O YE€M CBHACTEALCTBYIOT MOLIHBIE CYGIIHDOTHy,
30HH pa3jioMOB H HAJBHIOB B YPIrHypckoff KOT/IOBHHE, M CyGMEPHIHOHANLHe
CABHTH, COMPOBOXAAIOUIHECA HANBHIAMH BO/ML TIPAaHMI [JIABHBIX TEKTOHHYECKmy
308 (patton comona Ilausr, Arau-Yina, Byaaty-I'on u gp.). Takum oGpasom, B xone
Pa3BUTHA KaJICAOHHI HAMEYACTCA NEPEOPHEHTHPOBKA TOPH3OHTAJIbHBIX [OBHXCHRK
¢ CyGLUHPOTHHIX Maneolofickux Ha cyOMepHOHOHANIBHLIE MO3IHENANE030HCKHE H Mesq.
kaftnosofickue.

Hcruarne pajmepul nancobaccefinoB m HX reoAHHaMHKa MOKa OKOHYAaTeNbHo
He onpenencHul. Jlna Gaccefinos BeHa-nuuxHekeMOpuiickoro BpeMeHH GHKCHPYIOmye
61H30CTh KOHTHHCHTA/NbHON OKpaHHbl 30HAaJIbHLIC KOMIUICKCHBI OTMEYAIOTCK JHun
K BOCTOKY oT MoHroabckoro Anrtas, rae, no gaHHeIM A.B. HeprynoBa u T.H. Xe.
packoBoit [9], HameuaeTcs nepexon cmHAMT-AHa6Ga3oBol ¢opmauuu oceBolt wacty
6accelfHa B cnHAIHT<KCpaTOPHPOBYIO KpacBYIO H 6a3ajbT-aHAC3UTOBYIO KOHTHHEHTAp-
Hylo. JIna GacceliHoB cpeqHexeMGpHiiCKOro—HHXHEOPAOBHKCKOrO BO3pacTa dauuam-
Hble H3MCHCHHA Ha TEeppHTOPHH MoOHronbckoro Antas He OTMedeHbl. OpaoBux-
cunypuiickue GaccefiHbl XapaKTCpH3YIOTCA YBCJIHYCHHEM KOJIMYECTBA KBAapLEBOrO Ma-
Tepuasia B ocagkax mo HampaBiaecHHI0O K O3epHoit 30He H moABAcHHeM rpy60o6io-
MOYHBIX H MECTPOLBETHHX o6pa3oBaHH# BIONL BOCTOYHOrO kKpas Aurtalickol 30mm,
OgHakxo B HHX HE OTMEHAETCA Pe3KHX (alHaJIbHHIX NEpexonoB, CBORCTBEHHHIX Ge-
peropnM JHHHAM. B MCBOHCKHX MOHOTCOCHHKNHHANAX GeperoBas AHHHA (HKCHpY-
eTcs JiHilib B 3anagHolt H ceBepHoit yacTax [Memono-KOcTriackolt MOHOTreOCHHKIHHAM
B Anrtalickoli 30He. Bce H3MOMCHHOE MO3BOJIAET TOBOPHTh O 3HAYHTENBHBIX TOpH-
30HTAJIbHBIX COKPAUICHHAX NMEPBHYHLIX Majieo6accefiHOB, YTO NMPHBENIO K YHHYTOXEHHIO
¢amull, nepexonnnlx oT ocesnix nporn6os x nx wmenbdpam. O -NMpPH3IHAKAX TAKHX
TaHFCHL{HAJIBHBIX COKpalleHui GhlIo cka3aHO Bhille,

NMAJEO30ACKHA H PAHHEME3030ACKHA MATMATH3M

B HacTtosllee BpeMA MOXHO C YBEPEHHOCTHIO TOBOPHTh O MNEPHOAHYHOCTH H
npocTpaHcTBeHHO# auddepeHunanns MarMaTH3Ma B perHoHe. C yueToM mpepumecT-
ByIOIIAX HcchenoBanm# {6, 10, 12, 17, 19, 22] Bmaenaotca canaupckuit (€), xa-
neporckn#t (O—S), repunnckufi (D—C;), nosguerepuuncknit (C;—P) u paHnemeso-
soficknit (T—J) panel marmatudeckux d¢opmaumii, XapaKTepH3yIOLIHECS HaMpaBieH-
HOfi H3IMCHYHBOCTHIO COACPXaHHH NMETPOrcHHHIX H NMPHMECHBIX 3JIEMEHTOB, OCOGLIMH
THIOBHM COCTABOM, MECTOMNOJIOXKECHHEM H OTHOCHTC/IbHOH PONIBIO IIEIOYHO3EMEIbHBIX
H menoyHnx ¢opmauuii. Ins BHyTpeHHHX palioHoB Anras (Antalickas 3oHa) xa-
PAKTEPHEI IUTYTOHHYECKHC COOCTBCHHO TPaHHTOHIOHBIC — ILCAYHO3CMCEJbHBIC OO0 Bh-
CKOKHC/IBIX HH3KOKAJLIHEBHX — PAAB KaJlleAOHCKO-TepUHHCKHX dpopmanuit. B oxaitm-
narowmux Antaft Haran-lIu6eTunckoit, Oseproit 1 BapyHnxypaiickoit 30Hax npeo6iana-
10T CMCIIAHHBIE BYJIKAHO-IUIyTOHHYECKHE Ga3UT-rPaHUTOHOHBIC ACCOLHALHH — pPaHHHC
GazanpTOHAHBE H ra66po-TOHANMHT-NIArHOrPAHHTOBBIE H MO3AHHE MPEHMYILECTBEHHO
noppuposnie H raG6po-MOHUOHHT-CHEHHT-IICIIOYHOTPAHHTOBBIC, C TCMH HJIH HHBIME
papuaunaMH. Ko6GomHckas 30Ha — mnepexongHas, B Helf coBmecTmnucr o6a THRA
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yarMaTHIMa H onepemMeHHO ¢opMHpOBaIHCE TPAHHTOHAB HOPMAJILHON M MOBHILIEH-
goft  WCIOUHOCTH [15). OtmeueHHas 3akOHOMCpHas NPOCTPAHCTBeHHas uddepeH-

auHf MarMaTHima HauboJiee ONpeeNeHHO NMPOSBWIACh B ACBOHCKHX H MO3JHENa-
ncogoﬁcxux dbopmaumunax. Oguaxo, Ha Hall B3TJIAL, cllic X0 KOHUA He pelieHa npo6Gnema
x BO3pacTHON HACHTHHKALHH.

Ha reonoruveckofi kapre (1978 r.) BmiaemeHBl cHAypHilckKHC H OpPAOBHKCKHE
aHHTOHAK HAapAAYy ¢ ACBOHCKHMH, OJHAKO TEOJIOTHYECKAs apryMCHTallHs BO3pacTa
o CHX TOp HENOCTATOYHA M y HAC NOKa HET HHM Ge3ynpevHhX ITANOHHBIX BO3-
aCTHBIX PEMEpoB, HH YyCTOsBile#cA OOGLICNPUIHAHHON THNONOTHH KOMIUIEKCOB.

HHBIE TCOXPOHOJIOTHH, noay4yeHHule paHee B HMI'P3 C.II. aspunosoii n B.C. Ilas-
aeaxo # 8 CHHUITHMC H.H. Amumuckam, T.H. Bunokyposo#t u ap., nepeako

10T upe3BnivaitHo mHpokuit pasGpoc (0T paHHEro maneo3od A0 Me30301) A OQHO-
TANHBIX MOPOZ, MPHYEM HAMETHJIACH TCHACHIHA OMOJIOKCHHSA MO HANPABJICHHIO K OrO-
sanafy, X xpaesoMmy Bynrauckomy pasnomy (1, 6, 10). TpaxToBkH reonoruyeckoro
303paCTa TPAHHTOMIOB HAa H3JAHHLIX MM HA BHOBb OTCHATHIX IE€OJIOTHYECKHX
gapTaX CYLIECTBCHHO pasnnualorca. HMeroTca npumepsl kak omHG0YHOro 0TOXKACCTB-
jeHis Pa3HOPOAHMIX MOPOA, TaK H, HANMPOTHB, OTHECCHHA HMIAECHTHYHBIX MOPOX K pa3-
AWM KOMIJIekcaM. BO3MOXHO, MeCTaMH CKa3hBajoCh BJIHSHHE TEX MNETPOTHIOB,
xoTOPHIMH HCCJICI0BATENH MOJIb3OBANIHCL B CIOPHBIX HJIH HEACHHIX CIy4aax, — “kaJe-
noucxnx”, cea3aHHbIX ¢ CasaHo-TyBHHCKO#i o6GnacTbio, HIM "repUHHCKHX”, Haxoas-
muxca Ha tore. Ilo yka’aHHRIM NPHYHHAM COBPEMEHHOC COCTOAHHE H3YYCHHOCTH
MarMaTHYCCKHX KOMIUICKCOB ellie HeJb3fl CYHTATh YAOBICTBOPHTEIBHEIM.

MpoBeacHHOE aBTOpaMH BBIGOPOYHOE KAPTHPOBAHHE H HOBHIC AcTajbHBIC Ha6-
MIOJCHHA HHTPY3HBHBIX CEKYIIHX B3aHMOOTHOWICHHH no3sonmunu uam [15] npea-
JOXHTh KOPPEJANHMIO HEKOTOPbIX MOHTOJBLCKO-aNTalCKHX KOMIUIEKCOB C JaBHO
HIBCCTHRIMH B JIMTEpaType no3gHenaneo3olickumMe xommiexcaMu IopHoro u CHHBbI-
sgickoro Antasa, Bocrouynoro Kasaxcrana. IIpemnaraemas oOGHOBJCHHas cxema
xoppeflHA MpEAcTaBjicHa Ha pHC. 1 W B Tabauue. B YacTHOCTH, HA HHX OTPAXKCHBI
HoBBle MNaHHEIE O MEPBHIX Ha Anrac Tpy6xax B3pbiBa H He(eJIHHOBHIX CHEHHTaX
(A.T1. IlManKeBHY), peAXOMETANILHLIX arnanToBux rpannTax (A.B. Iopernaa, B.H. Ko-
pajenko, I'.M. IlapeBa), a Takxke o cpeaHenajsieo3ofickoM Bo3pacTe XaJiI3aHCKOTO
MEAOYHOrOo KOMILIEKCA.

XapakTepH3ya OTAe/bHbIE 3Tallkl MarMaTH3IMa, OTMETHM, 4To obnacTe canamp-
cxoro (BeHm-kembpnifickoro) cnunut-guabasoporo H auddepeHunposanHoro Gazanb-
TOBOrOo HAYaJILHOrO BYJIKAHH3Ma Ohlla B OCHOBHOM cCBs3aHa ¢ OsepHolt 3oHO#.
Or Kob6auHckoff 30HB ¢¢ pe3Ko OTACJNACT CTPYKTYpPHhI# 1IOB, 33 KOTOpBIM (dakTH-
9eCKH H3IBECTHA JIHIIb OAHA y3Kas TEKTOHHYECKas IUIACTHHA K BOCTOKY oT o3. Llaran-
Hyp, cnoxeHHas MeJaHXKHPOBAHHBIMH BbicOKOMarHe3HaabHeiMH GalzanbTamu: Ilo
C.II. F'aspunosoft, coctas mayToHH4eckolt accounanuu ra66po-qHOpHT-TOHAIHT-ILIATHO-
rpaHNTOBHI, MECTAMH C MOHIOHHTOMIAMH. ['pPaHHTOHAB HH3IKOKANHEBLIE, HEKOTOPRIC
B3 HHX GIIH3KH K aHACIHTOBOMY PAAY.

Kanenoncxuff rpaHuTOoOHAHLIE MarmMaTHIM 6bin cocpenotoveH B KobGauucxoit 3one
¢ ec¢ cesepuniM npoaosxeHuem B Illanmanscko#t u Kysneuxo#t 3onax. IlnyToHu-
yecku#t nosc nuHe#HO BHTAHYT Ha 1300 xM, ero mIrH6m cnenyior HiaruGamM rpaHHn
Mexay AntaeM H 3anaguniM CasHom. Ha teppHTOpHH MOHronnu paspe3n opaoBHKa
H CHNypa B 3TOM NOACC BKJIIOYAIOT aHJC3HThI, pexe 6a3’anbThl H KHCAbE 3¢dy3HBLI.
B Osepuodi 30ne B cyGaspaNbHBIX YCIOBMAX M3JIMBAJINCH WiENOvHbe GaszansTe. I'pa-
HATOMAHbIE ACCOUMALIMH XAPAKTCPHIYIOTCA HIBCCTKOBO-INCIIOMHHM IHOPHT-rPaHO-
AHOPHT-rPAHHTOBHM COCTABOM; 3TaNOHHLIMH cunTaloTca [Ipukobaocckuit, Typrenyin-
¢xufl mnytounl, a Taxke LlaraHronsckuft B Antaficko#f 3oHe ¢ Bozpactom 456—400,
® ocHOBHOM 428—412 MaH net [6]. Pasmepn maytoHos 200—2200 xm’. T'panuTonan
CymecTBeHHO MIarHokna3zoBuie. CoaepkaHHe JIMTOQHIBHBIX MEMEHTOB B TpaHHTaX
YBennunBaeTCA NO HanpaBACHHIO K Antafickoit 3oHe.

OcoGeHHOCTD MCBOHCKOrO MAarMaTH3Ma COCTOHT B €ro KOHTPAcTHOCTH, npeof-
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Cxema KOppensumn MarmMaTh4ecknx ¢opmamuli Monroasckoro Anras
(coctannena A.H. JIeoHTheBLIM € Y9€TOM JIMTEPATYPHBIX JAHHBIX H MATEPHAIOB Ie0/IOFHYECKHX Chemoy

Ipeano- | Kanemouckas Tanuuxo-Mon- | Kanenonckas Kysnenxo-Ko6- | Ilaran-lllnGeTunckas LoRKg,
naraemulit | ronbcko-Asntafickas ocesas AuHckas kpaepas 30Ha (Ko6- | 30Ha pa3nloMoB H paHHexay,,
Bo3pacT | 3oHa (Apasbckuil 6110kK) auuckuit u Tonxunsckuit 6no- | noHckas O3epHas 30Ha
KH)
1 2 3 4
dmounanopduposas peakome-
TajbHaA, 3KCIUVIO3NBHO-HAMKO-
Ban (KaNryTHHCKHE KoMIUlekc,
182—210)*
-3 Ilenouno-cHeHUTOBAA (Hedo.
JIHHCHEHHTOBAR)
Illenouno-6azuronas (nam- Wenouno-6asuToBas (Wwonxy.
npoduposas) (220—169) HHT-ceNIbBCOCPruTOBaN) 3KCy.
JI03MBHO-AaliKoBas (xo6a0ckyy
S KOMILIEKC)
BajuroBas nalikosas (kypafi- | [a66po-anaGasosas T'a66po-nnab6asosas, ra6ope. —
ckuit kommneke, 237—233) CHEHHTOBasA
P—T T~
UlenouHo-rpanntoBas (Maiiop-| Llenouno-rpanurosas (wam3-
CKO-CJIHHOBCKHI KOMIUIEKC, rafickult Tun)
268—155)
Cy6wenounas nefixorpanut- | CyGilenouHas CHEHHT-IPaHy-
anackuToBas (GasHHypcKHi ToBas (302—220)
P, xomnnexc, 277—183)
JlefikocnennToBas H naMnpo- MounonutonnHan (ra66po-
¢$Huposas (Masnble HHTPY3HH) MOHLOAHOPHTOBAA) (2-# my-
(276—242) Gefinronbekuii kommexc)
JlefixorpaHHT-NnerMaTHTOBas pgokoMeTaubHas (280—220)
TpannT-NefixorpaHATOBas (MOHACTHPCKO-aNTalickuit KoM-
P, wiekc, 294—220, 347—221)
I'paHOAHOPHT-aJaMEIUTHT-TPaHHTOBaA (YHHIWILCKO-GyraH-
cknli xomiutekc, 300—254)
IlnaruocueHETOBAR
T'a66po-nermMaTuTOBas
Fa66po-nuabalopas (yparuyp-
CKHif KOMIUTEKC)
I'a66po-3ccexcuTOBas, MHKPHT-
G [moJiepuToBas (1araH-IHGeTHR-
cknilt kommiexc, 290)
Puonut-Tpaxupuonut-nauy- | Tydut anme3uTos
TOBas
I'panntoBas (rocTiacKHit xomiUlekc, 391—240, 324—305)
IInarnorpaHHT-rpaHnTOBas (LIAPAroJbckhii KOMIUIEKC
C—C: 366—312)
["ab0po-ToHanHTOBRAA M
3ddysusHo-TydoBas kHCAOTO cOCTaBa (MOJIAcCOBasA)
I'paunrt-nopduponas Juopur-rpanuroBas H rab6po-
D;—C, JHOPHT-IU1arHOTrPaHHT-NOpdH-
poBasi CyOByJIKaHH4YecKas
(Ton6onypckull, qynaHowur-
ckuilt koMmiekcnl, 391—340) —
Di-2 Jauut-pHonuTOBas (Ha3eMHO- AH/E3HT-JALUUT-PHOJIHTOBANA Tpaxuasae3uT-IaLHT-PHOINH-

nopduposasn)

TOBasA

*Hudpet B ckobkax — HHTEpBaibl 3Ha4YeHHH Kanuii-aproHoBoro M pySuAMN-CTPOHLMEBOTO BO3PAcTa, MO
JINTEPATYPHBIM HCTOYHHKAM (B MJIH JI€T).
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Tabnuna (OXOHYAHEE)

1 2 3 4
—Di lllenoynas cueHMT(HOpAMAp-
5 KHT)-rpaHHTOBas (XanasaHckutt
xomiuiekc, 423-—-358)**
a66po-anabaioBas, proaHT-nopuposas (nafixosasn)
|A tamMeLIHT-rpaHuToBan (426—413)
alHT-pHOJIHTOBAA Tpaxu6a3anbT-TPaxHIAUHTO-
past (1-#i wuGelinronncxuit
KoMpuicke)
12 [TnopuT-rpaHogHopuTOBas (koGauHCKult koMILIekc, 456—440)
-5 D¢ dy3usHo-Tydosas, cpeae- | lllenouno-6azansTonanas
ro M KHCJIOrO cocTaBa
€13 I"'a66po-aHOpHT-TpaHOqHOPH- I'a66po-IHOPHT-TrPaHOHOPHT-
TOBaA (BEPXHEHPTHILICKHI rpaHHTOBas (TOXTOTHHIUWIb-
(4acTHYHO), TA/HKHIHHCKHI, ckuit koMmexc, 488-—484)
KyGanpHHCKH{l KOMILTCKChI)
—  |lloppuputosas (527—491) IToppupuToBan Tonent-06a3anbToBast, CTHIIHT-
nnabalosas
v;~€  |Tydosas
JHna6a3 . -cnuanToBas
R—PZ: BajanbToHMAHaA, NALHTOBAsA
(mop¢uponsni)
I'a66po-nupoxceHHTOBaN

s#[Janunie B.H. KoBanenko u fap., cM. cTaThio B HacTosIeM cGopHHuxe.

nafaroLieM BBICOKOKHCIIOM cOCTaBe H runabuccaibHOM 06/1HKe TPaHHTOMAHBIX HHTPY3Hil,
apeasIbHOM HX PACTIPOCTPAHCHHH BHYTPH M30METPHYHBIX OPOTCHHLIX MOIHATHH Kane-
gouna Antas u JamagHoro CasHa. K xpaesmim 3oHamM Antas — llaran-IlIn6etnn-
cxoft, Kapaupruimickolt u x HanoxenHo#t Henono-I0cThiackoff MOHOr€OCHHKJIHHAMIH —
B AcROHE OLUIH nNpHypoucHB JMHelfiHble mosca BYJIKaHHTOB H3IBECTKOBO-LIEJIOYHOrO
6238 T-AHAC3HT-JALUATOBOrO COCTaBa, CMCHAIOIIMXCA B CPEAHEM [ACBOHE KaJIHCBLIMH
PHOTATAMH. B Ha/IOXCHHLIX BYJKaHOTCHHHIX Myabaax AnTtaiickolt s3onm npeoGragaior
PHONHTH H JauuThl. I'HnaGuccambHbiC B CYyGBYNKaHHYCCKHE HHTPY3HBHI JicHKOrpaHHTOB
H TPAaHHT-NOPOHPOB B KPAcBHX 4YacTAX MNOJHXPOHHOro XapXHPHHCKOTO IUIyTOHa
IATHPOBAHHI AEBOHOM, TaK Kak MX OGJOMKH B M300GM/IMH COAEPKATCA B MPOAYKTAX
paIMBIBA PAHHCKAMEHHOYTOMIbHOTO BO3PAcTa; B TO X€ BpeMA BO3PAacT KPYNHBIX
TPAHHT-AJIACKHTOBHX MHTPY3HBOB B LCHTPaJIbHBIX YacTAX 3TOTO IUTyTOHA ABJIACTCA
npoGaeMaTHYHBLIM, O YeM 6yZeT ckalaHO HHXC.

InapHpMH YepTaMH Mo3fHenajco3ofickoro MarMaTH3IMa fABJIAIOTCA BhicOKas npo6-
HOCTb MHTPY3HMBHBIX BHEApCHHH, HX MHOrocepHilHbifi xapaxTep H 30HanbHOE pacnpe-
AeneHue cepuit HopManbHo#t (B Astaiickolt 3oHe) u nmoBuimeHHo# (B O3epHofi H BocTOY-
Ho#t yvactu Ko6auncko#t 3oum) mwenounocrn [15]).

Oco6eHHOCTH Hauajia NO3AHeNnanco3ofickoro MarMaTHYECKOro HHKJIAa Ha AJTae
R0 nocnegHEro BPEMCHH CBA3BIBAIH C TEMH COOGBITHAMH, KOTOphie 3aHKCHPOBAaHBI
» 30Hax repunHckolf ckjaguaTtocTH, T... B Boctrounom Kasaxcrane m IOro-3anan-
HoM Antae. [lo 3Toff npuuHHEe OCHOBHAA OCOGEHHOCTb HAYANIBHOTO MarMaTH3Ma
aficano-FOxHOMOHrONbCKOTO H JIXYHrAPCKOro MOSACOB FepUHHCKON CKIAYaTOCTH —
ofpasoBanne B paHHeM kapGoHe ra66po-rpaHHTOMAHKX CepHil ¢ MOIHLIMH LENAMH
flecTprix 6aTONMHTOB — B TOM MM HHON Mepe nMepeHOCHIACh HA KaJIEAOHHAB! HOTO-
lamagHoro Gopra MoHronsckoro Anrtas [3, 14, 21]. Beuay storo apepHue rHefico-
"PaHuTH KpynHef#imero Bepxue-HpTthinickoro MurmonnytoHa B CHHbU3SHE AaTHpOBa-
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nuck paHHMM kapGouom [14]). B HacTosimee BpeMs Mbl HX OTHOCHM K HOKeM6§
cleaylolIHe 33 HUMH ra66po-TOHaJIHT-MUIaTHOrPaHHTBI — K kem6puio (), a r""aﬁ"cun,,'
Hble JlefixorpaHuTHl — K AeBoHy [15]. ‘ :

Bonee MoJiogble NOpoAbl, BEPOATHO, HAYHHAIOLIME MO3AHENasneo30NCKuil
B Anralfickolf 30He, — rpaHOAHOPTHI ¥ afaMEJUIHTHl YHHTHJILCKOrO THma [3, |
IIHPOKO Ppa3BHTbE TakXke H Ha TeppHTOopuH MoHroanu B Gacceline p. Byﬂl‘an’
3TH cpefiHe- U KPYNHO3EPHHCTBIC, MECTaMH A0 rpybonopdHpoBHAHEIX, HaTpHep,,
KajiueBble TPAHHTOHARI B BHIC HHTPY3HBHBIX LieNO4YeK orubaloT oro-3anagHoe NepPHKny,
HaJibHOC: 3aMbIKaHHe Bepxue-HpTHINICKOrO aHTHKIHHAIBLHOTO MOAHATHA, OTYaCTH 3.
xona B KobamHckyio 30HYy. OHH CBA3aHEI C 30HAMH pa3/ioOMOB H HECYT NPHIKa
CHHTEKTOHHYECKOTO BHEJpEHHA B YCJIOBHAX CABHIOBO-HA[BUIOBBIX OHCIIOKamui.
TPaHMTOHAH ciaraloT BumoTtuackull, Yasacyraficxnit, vacTHuyHo 3amaano- Bocro-mo.
Bynrauckue M gOpyrHe miytoHbl. Bo3pact mx He apesHee C,, xanuﬁ-aprouonue
onpejeneHna OAaOT 263—300 mMaH ner H meHee [6], uTo mo3sonseT cGamxarty Hx
C JTAJIOHHEIMH KaJIGHHCKHM M MasoynbGMHCKMM IPaHOAHOPHT-TPAHHTOBBLIMH KoMy,
nexcamu IOro-3anaguoro Antas [17]. Iloatomy onpaBaaHHO BBIACNCHHE HX B Kauecy.
B¢ YHHTHJIBCKO-OYAraHCKOro HHTPY3HBHOTO kommiekca C;—Pi, 4eMy He NPOTHBope.
HHT NPOPLIBAHHE WX MOLIHBIMH JHCKOPAAHTHLIMH IUIYTOHAMH MacCHBHBIX NOpPQupo.
BHAHBIX MHKPOKJHHOBLIX OBYCIIIOAAHLIX [PAHHTOB MOHACTRIPCKO-aNTalCKOro KOMmnex.
ca [14, 17). Mocneanne rpynnupylotcsa Baonb Kopymru-Ilaranronbckoif 30HB cMaTyy
B npuBofopasfAenbHoit uact xpe6ra Mouronsckuli Antal#t u otvyactn B KoGauucko
joHe. Paanonornyecknii Bo3pacT rpaHHTOB Kojie6neTcd B IIHPOKHX mpeneiiax — op
PaHHEKaMCHHOYTOJILHOTO B0 IOPCKOro, €O CP¢IHHMH 3Ha4YCHHAMH OKoJIo 270 MIH jer,

3aBepwaromuii peaxoMeTanbHuIfi JNefikOrpaHHT-nerMaTHTOBBIA KOMIUIEKC mnpoTs-
THBa€TCA B BHIE IIHpPoKo#f monochl ioxHee, Baonp KapaupThimckoit 30HBI cCMatug
H Bynranckoro mosnoro pasnoma. Kanuifi-apronossiif BO3pacT 3THX moponm 219—
143 MAH neT mNpencTaBAETCA OMOJIOKCHHBIM. Bce TpH oXapaKkTepH3OBaHHEIX HHT-
PY3MBHLIX KOMIUIeKca npuHaziexat Antafickofi 3one m o6pa3zyloT eauHBIfl romo-
APOMHBIH pAfl, YTO NO3BOJIAET OTHECTHCh K HHM KaK K eAHHON! HHTpPY3uBHOH cephu [17),

B Kob6auuckoft 30He npeactaBieH HHON pAn mo3AHemasneo30MCKMX MarmaTHue.
CKHX MOpOA, JIHIIL YaCTHYHO KOppenupyembiif ¢ pamom Antafickoft 30HE. K Hemy
MBI [IPEANOJIOKHTEIbHO OTHOCHM H HEKOTODHIe GosibIHE H Majible Tena rpaHHTOMIOS,
TPaAHLUHOHHO BXJIIOMABIIHECS OO CHX NOPp B cpejHenaneo’ofickme KOMIIEKCH
HayHHAIOT 3TOT pAj LIaparojbCKHil NIarHOrpaHHT-rpaHHTOBBI M locThiAcKHll rpa-
HHTOBRIE kommnekcu. KOcteinckmit xomnaexc 6w BeigeneH H.M. KopxkHeBniM Ha
TeppuTOpPHH [OopHOro AnTas M nepBOHa4anbHO OATHPOBAJICA MO3OHMM MAJIc030€M,
OJHAKO B HACTOfIllee BPeMs BO3PaCT €ro YTOYHEH W orpaHu4eH xoHUoM C; [7], ssuay
4ero MNPHIHACTCA €ro OMNOpHOe 3HaueHHe B Bo3pacTHolf wxane. I'py6o- m cpenme-
3EPHHCTHIE, MECTAMH TJIOMeponopHPOBEIC HIH panakMBHNOAOGHBIE GHOTHTOBLE
TPaHHTHI IOCTBIACKOTO KOMIIeKca o0pa3yloT B3aHMHblE MEPEXOAbl H XapaKTepH3y-
I0TCA BBICOKHM cOfiepXkaHHEM KpeMHesema (1o 74—75%) u xanus (mo 6% K:0). Onn
NPOTATHBAIOTCA B BHAE CyOMepHAHOHaNbHON LEMOYKH HMHTPY3HBOB BJAO/NbL CPaHHIN
Antaiickofi 1 Ko6auncko#f 30H, JocTHras Ha OOHOM KOHNE I0XHON rpaHHUBI Kaje-
nounn (BampruHckuit, HyTyyabCcKHi NIyTOHBI), a Ha APYroM — CTPYKTyp 3anan-
Horo Casana (BorytuHckuii, KOcThiackuil nnyToHsl).

B KoGmuucko#t 30H¢ Gojiee HIHPOKO, YeM HOCTHIACKHE TPAHHTHI, pacnpocTpa-
HeHnl HeGonbumine MHOrOoda3’Hbe NAYTOHBI, BKIIOYAIOLINE PAHHHE MEJIKO3EPHHCTHC
IUIATHOTPAHHTHI, IPOMEKYTOUHbIC afaMEJUIHTH H TJIaBHBIE O 3HAYEHHIO NOPPHUPOBHA-
HBEle ABYCHIOOAHbIE HATPHEBO-KaJIHCBble TPaHHTH ycTofiuMBOro cocrasa W o6inKa.
OHH TpaKTylOTCA HaMH KaK ocCoOblif, He3aBHCHMbIi OT pacIpOCTPAHEHHBIX 3ACCh
cunypuiicknx rpaHuTOoHHOB maparonabckuit (mo p. Llapa-Ton k loro-zamagy oOf
comMona Ymuy-I'o6n) xommnekc. IToka MOXHO JHIIL CXEMaTHYHO OMpPEOENMThH €ro
Bo3pacTHOe nojoxenue. llaparonsckue nopdHpoBHAHBIE rPpaHUTH B mpemenax Tod
XHIbCKOTO 6/I0Ka MPOpPHIBAIOT HeMeTaMOpP(H30BaHHBIC TEPPHrEHHBIE MOMACCOHIHHC
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joXCHHA H BYJKAHHTHl KHCJIOTO COCTaBa, BRINOJIHAIOLUHE NONOTHE MYJbALI, Mpen-
oIOXKHTEILHO OTHOCHMBLIC K HHKHEMY kap6oHy. 3TOMYy He MPOTHBOpEYaT HMEIOIH-
n g [6] eAMHHYHBIC OMpEACNECHHA BOIPACTa TIPAHHTOB Kanufi-aproHoBeIM METOZOM.
HaxoHeth NPH OTCYTCTBHH HEMOCPCACTBEHHLIX HHTPY3HBHBIX COOTHOIUEHHH C IOCTHIA-

sMH TPaHHTAMH MOCICHHE MOXHBI CYHTATHCA YCIOBHO Gosce MONOABLIMH, Tak
e HaACTPaHBAaIOT HOPMaJbHLI roMoApoMHLIH meTpoxumuyeckuit paa. B uenom e,

gHAB NPEMUIOKCHHYIO BO3PACTHYIO TPAaKTOBKY (CM. Tabmmuy), Heo6xoaumo nog-
4epXHYTB, 4TO PaHHEKaMEHHOYro/ibHbI MarMaTH3M AnTas ¢ npeo6iazaHHEM KaJIHEBBIX
AbTPAKHC/ILIX TPAHHTOB IOBOJILHO CYLICCTBEHHO OTJIHYAJCA OT OQHOBO3PACTHOrO
MarMaTH3Ma cMmexHolt repunnckolt ob6nactm BoctownHoro Kasaxcrawa. 3rto, mno-
pHAHMOMY, CBSA3aHO C OeHTePOOTEHHBIM PEXHMOM [PEBHHX MHKPOKOHTHHEHTOB
Antad B MEPHOA HHBEPCHH H HayalIbHOrO OporeHesa B OrHb6aloIIMX HX TepUHHCKHX
oABHKHBIX 30HaX.

MacwiTabel pacnpocTpaHeHHs paHHenepMCcKHX rpannToB B KoGanrckoit 30He npen-
¢aBJIFIOTCA CUIEC HE BNOJIHC ACHBIMH. OTtaenbHble HHTPY3WBH TPAHHTOB MOHACTHIp-
cx0-2TANCKOr0 KOMIUICKCa pacnmofiokeHel mno nepHdepun Bynranckoro 6noka;
3 XapXHPHHCKOM 6JioKke HaMH OTMEYaHCh CXO[HbIC C HHMH NOPPHPOBHAHLIE ABY-
cmoAAHBIE TPAHHTHI, AJIA KOTOPbIX HEOGXOAMMO YTOYHHTH KPHTEPHH PajjIHuHit HX
¢ WAparoJIblCKUMH NOpGUPOBHAHLIMH TPaHHTaMH 6au3koro cocrasa. Jleiikorpauuro-
shi¢c Maible MHTPY3HBH H MErMaTHTOBbIE XHIbHBIE noyis Gonee nolgueft acconua-
usH TPOTATHBalOTCA B BHAe wWHpoKoff momock BAonb Byaranckoro pasnoma,
QHCKOPAAHTHO K KanenoHCkuM cTpykTypaM. M.K. KosakoBeiM W ap. Bhicka3biBa-
foch MHEHHe 0 HX ¢auuanbHON CBA3M ¢ MeTaMOPQHYECKHMH MOPOAaMH HOKeMGpHii-
¢KOT0 LOKOJIA, YTO, Ha Hall B3rAAL, HEMPABHALHO. .

XapakTepHo#t npuHapexHOCThI0O Ko6GaHHCKON 30HBI ABJAETCA WIHPOKO pacnpo-
cTaHcHHas B Helt accommauus no3gHenepMckux (?) KpynmHO- H CpeQHE3IEPHHCThHIX
cyOLICTIOYHBIX TPAHUTOB H CPeJHe- H MENKO3CPHHCTHIX aNAcKknToB. Ilepshie craraioT
JHAYHTESIBHYIO 4YacTh KpymHeiiuiero XapXHpPHHCKOrO NOJHXPOHHOTO IUIyTOHA, AVHT-
HypcKHil H PAN MeHee KPYMHBIX B LUEHTPAJbHOH M IOXHOM 4acTAX 30HBI; BTOpLIE npen-
¢TaBjIcHBl MaNIbIMH M CPEAHHMH HHTPY3HBaMH cpean nepsbiX. Ilo Ha3Banuio HauGonee
NpeACTABHTE/ILHOTO MOJMHbaLHANBLHOTO MUIYTOHA [aHHas accoumauus oGo3Hawaercs
#HaMH kak GasHHypckulfi xommiexc. Ha H3JaHHBIX reojlorHyeckHMX kapTtax cyGiue-
noYyHble TPAHHTHI HHTEPNPETHPOBaHHI BEChbMA HENOCJIECAOBATEJIbHO — B OAHHMX CJIy-
724X Kak ZeBoHckHe, B ApyrHX D—C nubo C,. ANACKHTH TOXE HE BLIJC/ICHBI Kak
¢nMHas MHTPY3HBHas ¢a3a, a HEKOTopas HX 4YacThb OTHeceHa K ewe Gonee ApeBHelt —
canypuiicko-gesoHckoit accounanun. Taxas xe TEHOEHUMA COXPAaHAETCA H NPH COCTaB-
JeHHM HOBBIX JHCTOB reonoruveckoffi xaptm Macwraba 1:200000. Ypesruiuafino
mupokuit (366—183 maH ner) pa3bpoc 3HayeHu#t kanmil-aproHoBoro Bo3pacTa mpH
OTCYTCTBHH CTpaTHrpadH4ECKHX PpEnepoB MOJIOXKE JAcBOHA (WIH mnpobiieMaTHYHO
rap6oHa B ceBepHOH# wacTH XapXHPHHCKOro IUIYTOHAa) OCTABJIACT BO3MOXHOCTbL HMHOMN
HHTEpNpETALHH.

Ilpn HacTOAIIeM ypOBHe 3HaHM#i nNpaBHAbHEe NPEANONOKHTL MNO3AHEMAaeO030MH-
ckult (no3gHenepmckuil) Bo3pacT GasHHYPCKOTO KOMIUIEKCa H CBA3aTh €ro ¢ MO3JHe-
TePUMHCKON TeKTOHO-MarMaTHYeckof axTHBHiaumeit IleHTpanbHO-A3HAaTCKOro mMosca
[17). Bo-nepsuix, xopowmo m3pecTHm cy6utesounnie (Cepepuoe IIpubanxamse, LleHT-
panbuan Kan6Ga) M HopMaJlbHHE CYIIECTBCHHO KaaHeBhle (Xanraff) rpaHHTH 3TOrO
X¢ BO3pacTa Ha 3aMaflHOM H BOCTOYHOM MNPOAO/IKEHHAX 3TOro mosca. Bo-BTOpHIX,
B3 uMeowHxca [6] reoXpoHOJIOTHYECKHX AAHHHIX MO GasHHYPCKMM TPAaHHTAM MOX-
HOo Beie/IMTL rpynny Gojee TOYHO HACHTHOHUMPYEMBIX, OTHOCALIMXCA K HPOCTHIM
OfHOGAa3HLIM 3TAJIOHHBIM HHTpY3MBaM (B TOM 4Hcie Kk Mapannckomy u Caltpcko-
My, KoTopmie NpOpPHIBAIOT rpyGonoppHPOBHOAHHE — ME30KPaTOBbIC TPaHHTOHALI,
IpHHagMeKaIIHe, BEPOATHO, K YHHTHIAbCkO-Oyaranckomy kommiaekcy C;), — 238—
183 Mnu ner. HakoHen, no HamuM HaGniofcHAAM, GasHHYPCKHE FPAHHTHI MPOPHIBAIOT
W copgepkaT B BMAC KCEHOJIHTOB CJCAYIOLIHE MOPOAL: a) nopdupoBHAHBIE GHO-
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THTOBBIC CYIICCTBEHHO KajMEBLIC IPAHHTHI, KOTOPhIC MOTYT OTHOCHTHCA JHGo  ,

Bepwarowedl dase waparoasckoro (Ci?), nubo k MomnacTeipcko-anTaiickomy N
kommexcy (Xapxupuuckuilt B ToHXHABCKHH HHTPY3HBHBIC y3abl); 6) lllcnom.l
ra66ponanl u cy6menoynsie cHeHHTH Cs;?7—P: (AuntHypckuit u XapxupHHckuf 3
Nbl); B) KajueBbie PHOJMHTH H Monacconanl C—P (?) (ToHxnnbckas HaNOXKCHHag y )
nuHa). K 3TtoMy octaetca A06aBHTh, YTO 3TAJIOHHbIE ACBOHCKHE “KpaCHble rPaHu-n,.;
Boctouno#t Tysn, BocrouHoro Casna u CeneHruno-3abaikanbckoft 30HbI (nep.;,q",.~
Thi¢ HM)KHEKAMEHHOYTOJIbHBIMM KOHIJIOMCPaTaMH), OYEBHAHO, He TOXAECTBeRyy,
6asHHYPCKHM CYIOUIC/IOYHBIM TFPaHHTaM, XOTA BONPOC O KPHTEPHAX HX Pa3zneneny,
OCTACTCA OTKPHITBIM.

KpaTko oxapakTepu3oBaHHbC BLIIIC TPaHHTOHAHLIC ACCOUHALMH HOPMamLpgy
HIH HE3HAYHTE/IbHO IOBBILICHHON ILEJIOYHOCTH COCpeROTO4eHH B AnTalfckof R
Ko6aunckofi 30Hax, npeactapndiomux coboft nerporpaduyeckyio NpOBHHUMIO CHajy,
yeckoro mpoduina. 3a mocneaHHe roAnl Noay4yeHol AaHHsle [12, 15, 22], paciiupsioyg,
HallH TPEACTABACHHA O IUCAOYHRIX H IUENOYHO-6a3sHTOBBIX xommiekcax Osepuop
u Bapynxypailckoff 30H, HaNOXEHHBIX Takke M Ha KoGamHCckylo 30HY. BHavane oy
miyvanucs B. Jlyscanpansanom, C.II. I'aspunosoii, Y. Xamwaugopxem u ap. B Ha-
cTosllee BpeMA Ha MOHro/IbCKOM AJITae M3BECTHBI WIECTb TPYNN IIENOYHBIX H cyg.
LWeNOYHBIX HHTPY3uBOB (C fora Ha cepep): BapyHxypaiickas, Touxunbckas, Xang.
3anckasa, Kob6aockas, IluGelivronnckas # Llaran-llu6eTnrckas, B KOTOpHIX npen-
CTaBJICHBl YCTHIPE BO3PAcTHRIC ACCONHALMH — OT cpenHenasico3ofickolt O0 paupe.
meso3ofickoff. OHH PacnoNoXeHb! JOCTATOYHO KOMMAKTHO BOJIb BOCTOWHBIX TpaHup
ANTas M COCTaBJAIOT €AHHYIO LIECJIOYHYI NPOBHHIUHIO 3amagHofi MoHrouu.

Hau6onee paHHAA I1ejoYHas accouHauHa — cHiaypuiicko-meBoHCKHH Xanmsag.
CkHit cueHHT-rpaHMTOBHIfi Kkommuekc, u3yyeHHni#t B.M. Kosanenko ® ap. [12],
NpeaCTaB/icH ORXHOMMCEHHLIM IUIYTOHOM H HECKOJBKHMH 6osiee MENKHMH, pacnono.
XeHHBIMH y rpaHyrus O3zepHoit 1 Ko6aunckoft 30H cesepHee r. Ko6ao. OHM cnoxeny
B Pa3jIMYHbIX KOJIHYECTBCHHBIX COOTHOUICHMSAX: CPEAHE- M KPYMHO3EPHHCTBHIMH KBap-
IeBLIMH CHEHHTaMH (HopAMapkuTamu) 1 ¢asel ¥ 1wenouHsiMn rpaHuTamMu II ¢ain;
KpOMe HHX, HMEIOTCA ¢AHHHYHBIC PBYLIHE HX TEJIa PEOKOMETAJIbHbIX LIEJIOYHBIX PAHHTOR
H MerMaTHTOB, MHOTOYMCJIeHHble Aaliku wenounslx mopoa. B.H. KosaneHko u ero
coaBToph [12] oTMe4arT CyleCTBOBAaHHC DPaHHHX MNAHTEJJIEPHTOB H KOMEHIHTOB
wepsiopoit paunn. IonyyeHHble HMH 3HAYECHHA BO3PACTa wie0UHBIX nopoA (cM. Tabau-
1y), HOo-BHAHMOMY, KOCBEHHO YKa3blBaIOT Ha CYIIECCTBOBAaBIUHE B CpeOHEM IAJc030¢
reoqUHaMHYeCKHe CBA3H co wieso4Ho# nposuHumue#t Kyswenxoro Anartay, a Takwe
Ha guddepenuupoBaHHLIi Mo 30HAM XxapakTep 3aBeplllalOlllero KaJIEQOHCKHMH uUAKN
MarMaTH3Ma B PacCCMaTPHBa€MOM PETHOHE.

Ha cneaylowmem stane cy6uiesiouHbie nopoibl GOPMHPOBAJINCE B CBA3H C NO3He-
najeo3ofickAMH 6a3MTOBRIMH aCCOLUMALMAMH — TNHKPHT-AONEPHUTOBON M CHEHHT-
ra66poBofi, TOKa/N3OBAaHHBIMH NMPHMEPHO B TOH ke MO3HUHMH, YTO H MNpeablAYIAd.
Ieppasa u3 HBX (uaraH-mmGeTHHCKHH xommiekc mo [23]) pacnpoctpaneHa B O3epHofi
u bapynxypaficko#t 30Hax B6aH3M OT IMOBHBIX 30H pa3nomos. [To ganusiM I'. B, [Toasxo-
Ba H ero coaBTopoB [23], oHa BKJIOYAET YMEPEHHO-LIENOUYHbIE OJIMBHHOBBIE rab6po-
D0JIEPUThI, TPOKTONHTHI, NEPHAOTHThI, ra66P0-3CCEKCHTHI C NOBBIILIEHHBIM COAEPAKAHHEM
THTana. B GoJsiee mo3gHO0 accolHalnHio, 0603HaAYEHHYIO TEMH K€ aBTOpaMH Kak
YPIrHypcKH#t KOMIIEKC, BX0AAT cy6uienounsie raG6po-auaba3el H nermMaToHAHBIC
ra66po ¢ XHnaMH NNarHOCHEHHMTOB. AHAJIOTHYHbIE ACCOLMAIHH M3BECTHH K 3amafy
H K BocToky ot Antas [17], u Bo3pact Hx (cM. Tabnuuy) nOpHHHMaeTcs MO
aHaJIOTHH, C y4YeTOM HabnioJaeMbIX HHTPY3MBHBIX COOTHOIUEHHH M eAHHMYHBIX ke
nuii-aproHoBuix onpeneneHuli (oxono 290 mau ner). Hamu, B vacTHOocTH, HabM0-
JaNHMCh OCTaHIbl ra66po-3CCEKCHTOB M CHEHHTOB B TpPaHHATAX MO3AHENEPMCKOro
(AuntHypckuil, Basnynanckuffi ® BasaHHypcku#i nayToHsl) kxommjexca. B Bapywr
xypaiickoflt 30He TPOKTONMIMTOBBIE fNalikH H CJ10KHEIE ra66pO-CHEHUT-TPaHHUTOBBIE M1y TOHH
npopBaHHl 6oJice MOJIOABIMH 1liesioYHbBIMH nopoAaMH (Y nke#ityk, I3yn-Xans-Vna).
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KOHLY TAaJIc0308 OTHOCHTCA (GOPMHPOBAHHC CJIOXKHBIX KOMILICKCOB LEHTpAsb-
o THRA — cy6Guienousoro mubeituronnckoro B O3epHofi 30He H I1EOYHOrO
o (ciTYKCKOTO B Bapynxypaficko#i. B nepsoM M3 HHX OGBeAMHEHBl PaHHAA CHEHHT-
opHTOBAA (MOHLOAHOPHTOBAA) M MO3NHAA CHCHUT-TPAHMTOBasA aCCOLMAUMHH, KOTO-
¢ J8BEPIIAIOTCA  KONbLEBLIMH daitkaMH H CcyOBYJIKAHHUSCKHMH TENaMH CHECHHT-
nopd,ﬂpon H TpaxHAHnapHToB. [IpophiBacMbIc ITHMH NOPOAAMH 3CCEKCHTOBbIE rab66po
p"onm-nopqmpu ckapHHpoBaHbl. Bo3spact cHenutoB, no Y. XaMuaHOopxy,
' C. becneyHHCKOMY H 1p., 220 maH netr. B ynkefiTykckoM KkonbLeBOM KOMILJIEKCE
'm,,ma}o'r y4acTHe KPYNHO3CPHHCTHIC LICIOYHBIC CHCHHTHI rJ1aBHOMl (a3nl BHEAPEHHH,
#ixs MOHLOAHOPHTOB, NICAKOCHEHHTR! H ILCOYHbBIC IPAHUTHIL.
Han6oJiee MO3/IHKE INENOYHBIC NPOABICHHA, 3aBepilalomue gaHeposofickuit Marma-
oM HE MoHrojibckoM AnTac H YCAOBHO OTHECCHHBIC HaMH K NepMO-TpHacy,
gnovaI0T PasHOPOJHBIC KOMILICKCH MOPOJ, Kak CPeJHCKHCNbie, Tak M GasuToBble
oM. tabnuny). IIpHMepoM CHYXHT 1UE0YHOGAHT-IICIOYHOCHCHHTOBRI KoMnekc
p HHKHEM TCYCHHH p. Kobpo, cocrosumit u3 naex u Tpy6ox B3phiBa, B KOTOPIX
gpeXuHH BMELUAIOMIHUX NO3AHENEPMCKHX FPAHHTOB H CHCHHTOB CLIEMCHTHPOBAHE! FPAHHUT-
goppHpaMH H LICTOYHBIMH GanTamu, GH3KAMH MO COCTABY K LIOHKHHHTAM M Cellb-
scGcpTHTAM. Opna u3 Tpy6ox npopsaHa WITOKOM HeETHHOBOTO CHEHHTA C KOJbLECBOf
fixofi iIcnoyHoro cHeHuta. Jpyrum mnpumepom ssnsetca Iapsrafickuit maccus
srHpHH-POBEACOHNTOBLIX rPaHMTOB. XapaKTCpHO, 4TO Ha 3aBEpPIUAIOIIEM PpaHHe-
mezosofickoM 3Tane wmenouHo#t marmMaTHsM Monroasckoro u I'opHoro Antas 3ako-
gOMCPHO CMEINACTCA OT KPACBLIX IIOBHHX 30H BO BHYTPCHHHC palfOHEI MHKpo-
FOHTHHEHTA.

METAJJIOTEHHYECKHE 3TAIlbl H 30HBI

MeTaNIOrcHHYECKasA 30HAILHOCT Ha MOHroibCkoM AJiTae TECHO CBS3aHA C pac-
¢MOTPEHHBIM BbLIlLIC H3GHPATCALHHM pacHpefc/iCHHEM TPaHHTOHAHBLIX cepuil, pasnm-
walOIIHXCA LIEIOYHOCThIO H HAaGopoM 3nemMeHTOB-mpHMecell, kOTOpoe, B CBOIO Oue-
peab, 38BHCE/IO OT PACMONIOMCHHA APCBHHX CHATHYECKHX GioxoB ¢yHAameHTa masieo-
soun. B 3HaunTenbHolt cTemeHH 3THM O6ycioBieH ycroftumBuiff Bo BpeMEHH cHasH-
wecknit npodHNbL MarMaTH3Ma H MeTajUoreHHH AnTtailickoit 1 Ko6amucxo#t 30H ot
nosaHero nokeM6pHA no Havana Me30308. B cooTBercTBHHM ¢ Herny6okHm 3ane-
raHdeM ApeBHero Metamopéuucckoro pynnameHtTa Anralickoft 30HH H o6mie#t cTpyx-
TypHOlt XecTKOCTbIO OfGCHX 30H B rPAaHHTAX H PHOJIMTAX CHCTCMATHYCCKH HaKalliH-
sanoch Gonpmie KaJHA H APYrHX JNHTOGHUIBHBIX 3fieMeHTOoB. Kpome Toro, Ha-
MeHaeTCA COMpsXCHHAA mapajiic/ibHas H3IMCHYHBOCTh TCOXHMHYCCKHX CBOHCTB B
OCHOBHBLIX H KHCJIBX nopojax [4].

B Anrafickolf 30He NpPOHCXOAHNIO OBYX- HJIH TPeXKpaTHoe ofGpa3oBaHHE penko-
MeTaNbHOTO OpyAcHeHHA. Peaxomeranbhbif mosc, nporarusaiommiica u3 CHHbU3A-
#8 B MOHronmio, AEIHTCA HA TPH MOA3OHW — MErMaTHTOBYI, albGHTHT-rpefi-
*HOBYIO M THAPOTepManuTOBYIO [5, 14). OH Gmin chopMHpOBAH B NEpMH OLHO-
BPEMCHHO ¢ 3aKiIlouHTeNbHOM ¢a3zoft MoHacThpcko-anTalickoro rpaHuTOBOrOo KOMIm-
nexca. IOxnas xpaepas mosioca NMerMaTHTOBO# 30HH B pacCMaTpPHBatMOM DCrHOHE
HaxomuTcA B BHCAYeM Goky ByaraHckoro paiiomMa H COBMAfaeT NO MOJIOXKECHHIO
¢ Bapnarunckum u BomonuunckuM goxemGpuiickumMu 610xaMH, LIHPHHA €€ YMEHb-
maeTCA B BOCTOYHOM HampasbjicHHH oT 10—I15 po 1—2 xm. Bropaa nosoca (Basn-
ronscxan) pacnosioxeHa B 20 H Tpetba (MHaepTHHCKas) B 50 XM cecBepHee, NMpHYCM
OHH OKAHYHMBAIOTCA MpPH MABHXCHHH HAa BOCTOK paHbllle, 4eM nepBas. MoWHOCTB
nerMatutToB Ao 30—40 M, OHHM 4YacTO ABJAKOTCA CEKYIIHMH NO OTHOLICHHIO K KpH-
trannnyecxuM caaHuaMm. Coctas GONBIIHHCTBA XHJI MYCKOBHT-MHKPOK/IHH-OJIHTOKJIA-
30BHIt ¢ mIepNIOM, B CTPYKTYPHBIX y3J1aX MOABAAIOTCA Gosee AHpPEepeHUHPOBAHHLIC
AbHTCOAepXalMe XWIN ¢ GepHiuioM, KonyMGHTOM, ratvertonmtToM M ap. (ped-

T03eMeNIbHO-HHOOHEBO-THTAHOBAA cneunanuaamu).
Boctounoe oxoHuYaHHE anbﬁu'ru'r-rpcﬁaenonoﬁ 30HBI. TOro X¢€¢ mnosca NpoOXOOHT
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no Kopymre-Llaranronsckoit 3oHe cmatus. 3gmecb Hamu B 1983—1985 rr. 06,
PYXeHbl MeJIKHEe Tpefi3¢cHH3HpPOBaHHLIC JIEKOrPaHHTOBBIE IUTOKH C pacccxnno-nxpan:
JIEHHBIM aKLECCOPHEIM GEpHILIIOM, OJHOTHIHBIE C CHHBU3AHCKHMH [16].

I'nopoTepManuTHl  BONLGPaMHT-KBapUEBOro (pexe MLICCIHT-BOAbYPAMHTOBOrg c
MOJHGAEHHTOM H KaCCHTEPHT-KBapLEBOro) COCTaBa IIMPOKO pacnpocTpaHeny B
cepepHO#t yacTh Antaiickolt 3oHbl. B.H. Kypbanosuuem, B.B. Becconenko u H.A, [y,
GHHEIM OTKpBITHI 3/1Ch HECKOJLKO HOBBIX THAPOTEPMAbHO-rPeH3eHOBHIX Mecry,
pOXOCHHN, 4YTO BBIABHHYJNO 3TOT palioH B u4HCNIO BoJAbPpaMoOBBIX NPOBHHIyY
MuHepanbHbifi cOCTaB PyAHLIX NPOABJICHHH HEOQHOPOAEH, BMELLAOLIHE HX rpamn-u:
BEPOATHO, mNpHHA/IEXaT K Pa3HBIM BO3PacTHbIM TIpynnaM, B3aWMO3aBHCHMocy,
COCTaBa TeX M J[PYrHX TNO3BOJIAET cefiyac mpennonaraTs M Pa3HOBO3PACTHoc,
opynaeHeHus. IIpakTHueckoe 3HaueHHe HMEIOT MOKa JHIUL [BA PYAHHIX Y3Ia — Ky
3pinTayckuii Ha Boctoke M Ko6poronscko-HypuHronbckuit Ha 3anane MoHronbckor,
Antas. Ha Kbi3binTtayckoM MECTOPOXIACHHH BOJIbGPaAMHT-KBapLUEBbIE XHIIBI H Trpef.
3¢Hbl NEPECEKAIOT aJIACKHUTOBLIE TPAHHTHI GasHHYPCKOro THMa ¢ abGCONMIOTHBIM Boj.
pactoM oT 310—277 no 182 maH net, a HypHHrolbckoe MeCTOPOXACHHE Haxonaurey
Ha npoponxennu Kanrytuuckoro pyaHoro monsa (Fopubift Antaif), rae Boibdpam.
MOJNHOAEH-PEAKOMETANILHOE OPYJCHEHHE aCCOLUMHMPYET C JKCIJIO3MBHEIMH Ialikamy
H WTOKaMH rpaHHT-nopdupon (Bospact 210—182 MuH ner), MectaMH GuHaky
K OHroHHtosoMmy THmy [14]. OrtoT HaubGonee IoHBIi Ha ANTae 3Tam peaKoMe.
TaJabHOTO pynoo6pa3oBaHHA GIH3OK MO BpEMEHH K 3Tany QOPMHMPOBAHHA LIEIOYHQ.
6asuToBo#t naltkoBO#f CEpHH M MHOTOMETAJILHOTO CYHIECTBEHHO MeAHO-cepeGpsaHorg
OpyACHEHHA acXaTHHcKoro THma. O6mas HX 4epTa — accouMauua ¢ TPyGxamy
B3phIBa H MHHEpaJbHLIA naparenesuc, BKroyalomuil cynbdoconn BucMyTa # Garoopur,
Mo ganneiM H.E. MakcHMIOK, OTJHYHTENbHOH 4epTo#f HEKOTOpPHIX BOJAbGPaAMOBhX
MECTOPOXCHHHA ABNAETCA BLICOKOE COACP)KaHHE TaHTajia B Bodbdppamurtax. OTaems.
Hbl€é MECTOPOKACHHA NMPHYPOUYCHBHI K KOHLCHTPHYECKMM OYAaroBbIM CTPYKTYPaM Iua-
MeTpoM 3—30 km.

B Aunraifcko#t 30He, KpomMe OTMEYEHHOTrO Bbillle PeAKOMETAJBLHOrO, HMeeTcH
H [pyroe OpyJeHCHHe, HO BO3pacT ero He onpegejsieH. B uacTHOCTH, He scHa
BO3pacTHasA MNPHHAJICKHOCTb LICCJIHTOHOCHBIX 30H B OokeMOpuiickux KpucTaym-
yeckHX ciaHuax (maHHble A.A. OGOJICHCKOTO) H NICCIHT-BOJIbPPAMHTOBBIX MECTOPORX-
HOeHnlt, MPOCTPAaHCTBEHHO CBA3AHHBIX C aJaMEJUIMHT-TPAHHTOBLIMH HHTPY3HBAMH paHHe-
cpeaHenaneo3ofickoro Bo3spacra.

AutunoaoM Antalickolt u oTuacTH KoOGamHckoi 30HEI B METAJIIOTEHHYECKOM
OTHOWIEHHH aABnAeTca O3epHas 30Ha. Eff cBolicTBeHHB OTCYTCTBHE MPH3HAKOB [0-
kembpufickoro kpuctananueckoro $pyHaaMeHTa, npeobnanarownit Maduieckult xapax-
Tep HavaJIbHOrO MarmMaTH3Ma, MHOTOKpaTHO¢ B030GHOBJIEHHE BYJIKAHH3Ma B morpa-
HE4YHON 30He ¢ AnTaéM. B COOTBETCTBHH C 3THM 34eChb OTMEYAIOTCA MOHHKEH-
Hbl¢ COAEPXaHHA JHTOGHILHLIX 3JICMCHTOB B FPaHHTOMIAX H JIMiIb ciabble nposs-
JICHHA 30JIOTOHOCHBIX CKapHOB B PaHHEM H CPCAHEM Majle030¢, OTCYTCTBHE PERKO-
MCTAIbHBIX MeECTOpPOXACHHR B mo3AHEM najieo3oe, yboras MeRHO-MOMHMETAJLINYC-
ckags MMHepaJiM3alld HEACHOro Bo3pacra. B cBA3M co cpeamenaneosolickum pad-
TOTCHHBIM MAarMaTH3MOM Ha rpaHHLUE MHKPOKOHTHHEHTa H3GHpaTE/ILHO BO3HHKIH
WEIOMHBIC MOPOIL! ¢ PEAKO3EMEIbHO-UHPKOHHEBHIM opyacHeHneM [12]. B nepexonuofi
k Antaro Ilaran-lnGetunckolt 30He H3BECTHA HH3KOTEeMImepaTypHas cepebpo-ko-
GanbT-BHCMYyTOBas MHHEpaaH3allHA Me3030fickoro Bo3pacra.
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YIK 551.24(517.3—17)

B. Jlyscangan3an, 10.C. Ileppunnes, T.H. Xepackosa, A.B. Hanun, O. Tomyproroo,
A. Hopxuammxan, A. Fapam, 3. Jampanaa, C.I1. Taspunona, 1. Boan, B.B. Sipmomox

OCHOBHBIE YEPTHI T'EOJIOTHYECKOIo CTPOEHHA
CEBEPHOH MOHIOJIHH

CepepHass MOHroNnHA 338 TNOCJHEOHHE JCCATWIETHA CTajla OOHHMM H3 TIJIaBHBIX
NpoMBILIJICHHO-3KOHOMHYeckHX paftoHoB MHP. 3neck pacnonoxeno kpynHoe MeLHo-
MoHGaeHOBOE *MeCTOPOXACHHE JpA3HIT, Ha 6a3ze KOTOPOro CO3MAHO COBPEMEHHOE
TOpHOpyAHOe upeanpuaTHe. BaxxHoe 3HayeHue npHobpertaer XybGeyrynbckufi docdo-
puroHOoCHBMH GacceffH. B ero mpeaenax M3BECTHO HECKOJILKO KPYNMHBIX MECTOPOXIeHUH
3epHHCTRIX pocdopuTtos. C pocToM 3KOHOMHYecKOro noteHunana CesepHoit Monromuu
NIOBLICHJICA HMHTEpEC K FEO0JIOTHH 3TOr0 perHoHa. MHHHCTEPCTBOM reOJIOTHH M TOpHO-

©B. Jivacanpausan, }0.C. Meppunsen, T.H. Xepacxosa, A.B. Hasuu, O. Tomyptoroo, . Hopxnamxaa,
A. Tapay ,3. Jamaasaa, C.I1. Faspunosa, 1. Boan, B.B. Apmomox, 1990
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pyano#t npoMuimnensocts MHP 3aech Bhinosnnen 6onbwot 06seM NOHCKOBO-Chey,
HeXx pa6ot paznuuHoro Mmacwitaba. CosMectHo#t Cometrcko-MoHronbckoi Teonory,
yeckoli skcnenuumet AH CCCP u AH MHP B CeBepHolt MOHronu# Takke 5,“;
npoBedcHH pa3HOOGpa3Hble MO HAMPaBICHHOCTH CNELHAa/IbHbIE TEMaTHYCCKHe HCCpe.
JosaHHA. Bce 3TH Hoseftmne paGoTH NMOCAYXHNH OCHOBaAHHEM AJIA COCTABJICHHS Xon.
nexTHBOM aBTOpoB Cpoamoit reosrorudeckoft xapTul CepepHolt MOHronMM Macuirg
1:500000. ITta xapTa oTpaxacT COBPEMCHHOC COCTOSHHE reoJiornyeckoit H3YYeHHOCTy
CJIOXKHON B r¢OIOrHYECKOM OTHOILUCHRH Tepputopnn MHP.

IlpeacTasfieHHA O TreOIOTHYECKOM CTpocHHH TeppuTOopHH CesepHo#t Monroy
6a3HpyloTCA Ha NAHHBIX FCONIOTHYCCKHX CBHEMOK MEJNKOTO H CPEOHEro MaciiTaGop
NPOBOAHBLIAXCA C cepeAHHB 40-X rofoB, H TEMaTHYECKHX HCC/ieOOBaHHl, KO'ropué
OCYLIECTBJIA/IMCE B OCHOBHOM MO JMHHHH CMID ¢ kxoHua 60-x romoB. ITH AaHHye
aHAJH3HPOBAIHCL H 06061annch B paboTax MHOTHX aBTOpOB, B yacTHocTh H.C, 3atinen,
o 7ap. [8, 9], A.B. Hnbuna [11—13], XK. Bam6a [2] n ap., a Taxxe B CBOOHLIX paboray
no reosorun H Textonuke MHP [3, 22). IIpenctaBneHHA O TEXTOHHYECKOI np-
poae CesepHoli MOHroJMM MCHANHCh NO Mepe pa3BHUTHA TON WIH HHON KOHUenumy
B tpynax 3. 3iocca u B.A. O6pyuena tepputopus CesepHoit MOHroNHH BKNIOYanac,
B obnacTh Tak Ha3hLIBaEMOro "ApeBHEro TeMeHH A3HuH”. B Gonee mo3gHmx paboray
B.A. AManrtosa u II1.C. Matpocosa [1] oHa paccmaTpuBanack kakx "o6nacTb pap.
Heli koHconHmauuu™ B npeaenax Anrtac-CasHckol cknaguatolt cucremnl. Ha Tektouy.
uecko#t kapre MHP macmTa6a 1:1500000 (1978 r.) Teppuropus CesepHoit MoHromuy
OTHECEHA K PaHHHM KajlleOHHAAM, B MpejeNax KOTOPHIX BBIACJICH DAL BHICTYnmoa
nokeMGpuiickoro xpucrannudeckoro pynnamenra. Ilocnenune nponoskaioTcs B aHano-
THYHBIX CTpykTypax 3anagHoro Xawnras, lOro-Boctouuoit Tysw, Boctounoro Casmg
# Xamap-Ila6ana. Ha rore ¥ 1oro-Boctoke cTpykTyphl CeBepHoli MOHrosMH rpanuvar
¢ Xanraft-XsHTalicKHM repIHHCKHM MOHOTCOCHHKJITHHAIbHBLIM MpOoruGom.

Ha Ttexronnueckoft kapre Cepepuoli Espasun Mmacmrtaba 1:5000000 (1977 r)
CesepHas MoHronus otHeceHa K o61acTn pacnpocTpaHeHHA ACBOHCKOH KOHTHHEHTA b~
HO# kopml ¢ ¢parMeHTaMH [APEBHHX KOHTHHCHTaJbHEIX Kop. A.B. IepryHoBmm
c coapTopamu [5—7] o6nacts CesepHoit Monrosnn (TysuHo-Monronbckni#t Maccus)
PacCMaTPHBACTCA B KauyeCTBE BOCTOYHOrO KOHTHHEHTaJIbHOTO OGpaMNEHHA BeHA-
keM6puifickoro najeookeaHa.

B HacTosllee BpEMA CPeIH HCCHefoBaTesielt HET €IMHOr0O MHEHHA B OTHOIUECHHH
HCTOPHH TEKTOHHYECKOro pa3BUTUs TeppHTOpHH CeBepHoilt Monronuu. OmHH Hcceno-
atenu [5, 23] npuaaloT Goabwioc 3HaAYCHHE KPYMHBIM FOPH3OHTAJILHBIM NeEpeMelie-
HHAM 65okoB 3eMHOft kophl B dopmupoBanuH cTpykTyp CeBepHo#t MoHronuu, Bos-
HHKIIHX HAa MeCTe KOHTHHEHTaJbHO# okpamubl BeHI-paHHekeMOpuitckoro Llentpans-
HO-A3HAaTCKOro naneookeana. Jlpyrue HccneoBaTelM CYHTAIOT, YTO Y3KHE 30HH
¢ OKCaHHYeCKHM THNOM KOpbl, Takue, kak JxuauHckasa, BasHxoHropckas H Ap.,
ofpa3oBanuCh B pe3yJbTaTe packojia H OrpaHHYCHHOTO Ppa3fBHra HeKOrja €aMHOro
BoKkeMOpHCKOro KOHTHHEHTAJBHOTO MAcCHBA. JTa TOuKa 3peHHs GJM3Ka K OaBHHM
NpPEeACTABJICHHAM O WIOBHBIX NMporu6ax H reOCHHKJIMHANbLHBIX Tporax. IIporuBopeun-
BOCTb MHEHHHi O ApeBHHX 3Tamax TekTOHH4Yecko#t 3soniouuu CesepHolt MoHronun
CBHACTE/ILCTBYET O CJIONKHOCTH 3TO# mpo6neMnl H HeoGXxoOMMOCTH ee AasibHeifmiero
Wa3yueHHsA. B nmocneguue rognl B palnHyHBIX paifoHax CesepHolt Mouronun 6bUTH
NpPOBEICHLI TCMAaTHYCCKHE MCCICHOBAHHA C MPHMCHEHHEM (OPMALIHOHHOTO, JIMTOJIONO-
dauManbHOrO M nNETPOXHMHYECKOTO AHANH30B, KOTOPBbIC MO3BOJIMIH YCTaHOBHTH
cneayiouiee: 1) wWMpokoe pa3BUTHE NMOKPOBHO-CKNAAHYAaTHIX CTPYKTYp; 2) pasHooGpa3He
daunansHEX 0GCTAHOBOK M MaNEeOCTPYKTYP, B KOTOPHIX HAKAMJIHBANHCh BeHA-KeMO-
pufickne OTNOXEHHA (IMHKOHTHHCHTalbHBIC GaccelfHbi, OCTPOBHBIC AYTH, OKPaHHHBIC
Mops H nancookeaHHueckul#t OGacceitH); 3) cymecTBeHHoe 3HaueHHC pHPTOreHesa
B $opMHpPOBAHHH BHYTPHKOHTHHCHTAJIbHBIX PHOTOTEHHLIX CTPYKTYD B PHee, mo3aHeM
naneo3oc—paHHEM Me3030¢ M KaifHo3oe ¢ uX crnenupHHeCKMMH BYJIKAHOTCHHBIMH
H ocafoyHbIMH o6pa3joBaHHAMH, 4) WIMPOKOC MNPOABJICHHE LICJIOYHOrO H LIEJIOYHO-
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gHATHOTO MarMaTH3Ma, BhIpa3HBlucecsd B 06pa3’oBaHHH MPOTAKEHHBIX NMPOBHHUHIN
n0UHBIX (TysuHO-MoOHronbckoif) B menoYHo-rpaHHTOHAHBIX (MoHrono-3a6atikans-
c‘Oﬂ) HOPOA'

HecMOTPA Ha JIOCTHTHYTHIC YCMECXH B HC/ICAOBAHHH TEOOTHH CebpepHolt Mosro-

4, HEKOTOpHc e pa#ioOHBl MO-MpEeXHEMY oOCTalOTCA caabo H3yuyeHHRIMH., 31O
gcacTc TPYAHONOCTYNHHLIX FOPHBIX pafionoB CeBepHoro XaHras ¢ WIHPOKO pa3-
gaTHMH HHTPY3HBHLIMH maccuBamu i Cesepo-Bocrounoro Ilpuxy6eyrynes, roe Begyuas
onb NPHHAJIENHT . NONTHPALHIBHBIM METAMOPPHUCCKHM KOMILIEKCAM.

P Ponblias 4YacTb TEPPHTOPHH CesepHoif Monroaun 3aHATa AokeMGpuiickumu
(OHTHHEHTAILHBIMH MacCHBAMH (TyBuHo-MoHronsckum Ha cesepe H LlenTpanbno-
MOHTOJILCKHM  Ha JOre), MepeKpLITHIMH YEXJIOM TEppHreHHOo-KapGoHaTHRIX docdo-
ATOHOCHHIX OTJIOXKCHHH, BBINONHAIOLIHX BEHA-KEMOPHACKHE INHKOHTHHEHTANLHbIE IPO-
6 (Xy6eyrynpcknii Ha cepepe B H3a6xauckull Ha rore) (puc. 1).

Mexay 3THMH APEBHHMH KOHTHHEHTAJIbHHIMH MacCHBaMH—O6/I0kaMH pacmoJioxe-
ga JXHOMHCKAR 3IBICOCHHK/IHHA/bHAS 30HA, ClOXKCHHAas odHoNHTaMM, IHpdepen-
qEpOBAHHBIMH BY/IKAHHTAMH H QIHIIOHAHEIMH TONILAMH BeHAa—KeMOpHA. iKHAHHCKAS
30H8, MOCTENMCHHO CYXKasAcb Ha 3amajl, B CTOPOHY OsepHoft (Xauxyxastickoif) ssreo-
cHHK/IHHANLHOM 30HBI, CXOAMT Ha HET, KaK Gbl BHIKIHHHBAACH MEXAY ABYMS TEKTO-
gHicCKH COMMKEHHLIMH KOHTHHEHTanbHhIMH 6noxamu. Ilocnennne B mopudeiickoe
speMsl, OYCBH/IHO, COCTABAAIH eAuHbI KORTHHCHTANIbHBIA MaccHB.

K 6onee no3gHHM, HAJIOKEHHBIM CTPYKTypaM oOTHocaATca CeneHrHHckuit (Ce-
pepo-Xanraitickufi) nosauenaneosoficko-panHeMeso3loiickuit BynkaHnuecknli nosc H
Ha/OXCHHBIC MPOrHOGH H MYJIbAE Pa3jIHYHOTO BO3PACTa — OT HHXKHErO IaJjieo3os
[0 PAHHETO ME30301 BKJIIOYHTENBHO.

KpaTkas XapaKTCPDHCTHKa OCHOBHLIX 3/IEMEHTOB reoJlorHYeckoro cTpoenus Ce-
pepHOit MOHTONHH CBOOMTCA K cCAeayloLIeMy. B coctaBe moxem6Gpus mo Bo3pacTy
# dauuAM MeTaMopOH3Ma BHAENAIOTCA Aopudelickue H pudeiickne o6pazopanus.

Hopudelickne OTIIOMCHHA, CNAraloliMe BLICTYNbl KPHCTaJUTHYCCKOTO OCHOBAaHHA
TysuHo-MoHronbckoro H LeHTpansHO-MOHIONBLCKOrO MacCHBOB, MpPEACTABJIEHBI pa3-
AMYHBIMH THeliCaMH, KPHCTa/UIHYECKHMH CNAHHAMH, KBapuMTamH, amMpubGosuTamMu
# MpaMopaMH o6uie#t MomHOCTbIO A0 3000—5000 M. Ilopoas! Hepeako rPaHHTH3HPO-
BaHK H MpEBpAIlleHhl B MHTMATHTHI, TPaHHTO-THelichl H rHelicoBHRHbBIE aHaTEKTH-
yeckHe TpaHHTH. OTH 06pa3oBaHHA COMNOCTABJIAIOTCA C Jydylle HM3YYEHHBIMH A0-
padelickumn MeTaMopdHTaMH conpelesbHBX palioHoB 3anagHo#t Moxronuum (XaH-
Xyxoit, Baiimapur) m IOro-BocrouHoi#ft TyBm (CaHrunes), rae B paspese Oopudes
BUACNAIOTCA apxe#ickHe H HHXHENMPOTEPO30HCKHE CTPYKTYPHO-BEIECTBEHHBIC KOMILIEK-
¢l [16, 20). Tlo nmepBHYHOMY COCTaBy MOPOA 3TH KOMIUIEKCH OTBeYaloT KapboHat-
HO-TEPPHreHHO-BYJIKAHOTEHHBIM H Kapb6OHAaTHO-KBapLHTO-TEPPHTEHHBIM OTJIOKEHHAM,
XapakTePHRIM [UiA A0KeMOpHHACKHX CTPYXTyp loro-zamagHoro ofGpamneHus Cubup-
cxolf nnatdopmMml.

CunTaercs, 4TO paHHeAokeMOGpuilicknue KOMMjIekchl B pe3ylbTaTe HEOAHOKPATHO
NposBNCHHLIX OepopMannli M MeTtamopduyecknx npeoGpazoBaHMii mpeBpallieHbl B
eonHYyl0 "HHQpAcTPYKTYpy”, o6pa3ylolyo KpHCTaJ/IH¥YecKoe ocHOBaHHE HokeMOpuii-
ckux MaccuBoB. MHeIMM cnoBamu, kak oTmedaer HM.K. Kosakos [16]), B reosorm-
Yeckoffi MCTOpPHMH paHHero AokeMGpHA mnanecozoun MOHroMHH (GOpPMHPOBAHHE KOPBI
KOHTHHEHTAJILHOTO THMA B 3HAYHTEJIbHONH Mepe 3aBepLINIOCh B paHHEM MPOTEPO30€.

B pesynbTaTe packona H pa3aBHXeHHA nopudeiickoro d¢yHmameHTa B pH-
belickoe n Bena-pannexeMGpuiickoe BpeMa GbisIH cHOpPMHPOBaHE! pHGTOreHHBIE CTPYK-
TypPhi TPOTOBOTO THNA, & TaKXxe okeaHHuecknit Gacceftn Mxuauucko# 3ousi [13]).

Pudeiickufi xomnnexc npencTaBiieH 3€JICHOCNAHUEBBIMH NOPOAAMH, Pa3BHTHIMH
N0 xap6OHATHO-TEPPHIeHHLIM H BYJIKAHOTCHHBIM O6pa’oBaHHAM H KHCJBIM BYJI-
xaHHTaM. K ero HMkHelt 4YacTH OTHECEHBI OTJIOXKEHHA OuTymxuauHckoff H Xxy-
refickott cputr B Ilpuxy6eyrynbe H ux aHanoru B CepepHoM XaHrae, rae OHH
npenctaBfeHbLl METABYJKAHHTAMH H METAaTEPPHUreHHBIMH 3€JIEHOC/IAHLEBRIMH MOPOAa-
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4 ¢ MIACTAMH H JIHHIAMH MPaMOPHIOBAHHBIX, MECTAMH OHKOJIHTOBLIX H3BECTHAKOB

iefi MOLIHOCTBIO 3000—5000 M. BepxHi0W 4YacThb paspe3a pHOEs COCTaBIAAIOT
'yn‘aHOl‘CHHHc o6pa3oBaHHs MPEHMYLICCTBEHHO KHCJOTO COCTaBa — aHAJIOTH cap-
xoﬁcKO“ cBuThl B BoctouHom Casne m ng3abxanckoft cButel B 3anmanHoM Xawrae,

raKke TEPPHTeHHBIE OCankh, MeCTaMH ¢ kapGoHaTHeIMH nopoaamu. Tommwm

ax otnoxennlt B Ipuxy6eyrynbe M3BeCTHBM Kak AapXaTckad cepus, a B palfoHax
c”epo-3ana,tmoro. X3HT3 — Kak JapxaHckas cBHTa. Momuocts HX 2500—3500 M.
B OocHOBaHHH Aapxatckoffi cepun B 3anagHom IIpuxyGcyrynbe 6a3zanbHbE KOHIJO-
yvepaThl 3aJICTAlOT C Pa3’MBIBOM, HO CTPYKTYPHO COTJIaCHO Ha 3e/ieHBIX CNaHUax
Hm‘ﬂen vyacTH pudes. OnpenencHue abcomoTHOro Bo3pacTa Kanuii-aproHOBHIM Me-
70ROM TaJIbKH TPAHHTOB H3 3THX KOHIJIOMCPaTOB NaJo 3HaueHne 823 mun net. B aTux
oT/AOKCHHAX OTMEYAacTCA Takke HaxoAka (OPMBI TPETbEro KOMMJEKCa MHKPOGH-
TOMHTOB.

Beun-keMGpHilckine OTIOKEHHA pacnpoCcTPaHEHHl Gosiee WIHPOKO M MpencTasiie-
bl PAdIHYHLIMH CTPYKTYpHO-(OPMALHOHHBIMH KOMIUICKCAaMH (PHC. 2) [25). B npene-
aax TysHHO-MoHronbckoro maccusa B pa3pesec BeHRa—KeMOpHA YCTaHOBJICH crie-
ayromni dopmaunonnbiil pan (CHH3Y BBEpX).

TeppMrecHHas KBaplU-apko3oBas (opMaUMs COCTOMT M3 apKO30BbIX H KBapue-
pbiX TECYAHHKOB, KBAaPLUHTO-NECYAHHKOB MNPH NOAYMHEHHOM 3HAYEHHH TPaBETUTOB
§ KOHTJIOMepaToB. MecTaMH CyILIECTBEHHO Pa3BHTH ajIeBPOJHTHI H TJIMHHCTHIE ClaH-
usi. MOIIHOCTL ¢popMaLMK H3MEHAETCA OT MEPBLIX MeTPoB a0 1000 M. OcobeHHOCTH
CTPOCHHS H COCTAaB ITHX OTJIOXKCHHWA MOKA3BIBAIOT, YTO OHH COCTOAT B OCHOBHOM
§3 NPOAYKTOB Pa3MbiBa KHMCJILIX BYJKaHHTOB BEPXHEro pHdes H KBAPUMTOBBHIX TOJII
npoTepo30s.

KpemHHCTO-Kap6oHaTHas ¢ochopuToHOCHas ¢opmauus 3aneraeT cOrjacHo ¢ mo-
cTeNEHHBIM MEPEXOJOM Ha KBapu-apko3oBoif. Kpemuucto-kapGoHatHas ¢ocdoputo-
HocHad ¢opManms npeacraBieHa cyoxHof ¢anmasbHO H3IMEHYHBOH acconManuedt
xap6OHATHBIX MOpoOA, coAepxkailelf B HH3aX pa3pe3a rOPHIOHTH M MIIACTH KpeMHed,
¢1anuToB H docpopuros. ITH oTnoxeHus obumedt MommuocTeio f0 3000 M H3BECT-
Hel 10X Ha3paHMeM XxyGcyrynbckoit cepHH, KOTOpas moApa3fefiseTCA Ha PpAA CBHT,
0TBEYAIOLMX TOMMOTCKOMY, ataabaHckoMy, 60oToMckoMy H TolHoHCKOMY spycam
peruoBaNbHON wikannl Cubupckoit mnatpopmel. Bospact xy6eyrynbcxoit cepuu
B CaMBIX HH3aX OXapaKTEpPH30BaH BEHIACKHM KOMIUIEKCOM MHKPOQHTOJIHTOB, a
sume — GoraToff ¢ayHo#t apxeouuHar, TPHIOGHTOB H XHOJHTOB. B cTpoeHHH
dopMaunn HabnlogaeTcs 3aKkOHOMepHas cMeHa ¢auult ¢ ’janaga Ha BocTok. B 3a-
nagHo#t wactu TyBHHO-MOHrO/NILCKOTO MacCHBa OCaAKOHaKOIUICHHE NPOHCXOLHIO
B YC/IOBHAX OTKPHITOro MejakoBomHoro OGacceiliHa, a B ero BocTouHOff 4wacTH, npH-
muikaromes x JIXHAMHCKON 30He, — 3Ha4YMTEJbHON paculleHEeHHOCTH penbeda AHa.

—
Pme. 1. Cxema cTpyxTypHoft 3oHanbHocTH CesepHofi Monronnn

1—4 — TysuHo-Monronsckuft Maccus; | — npotepolofickne H, BOIMOXHO, pPaHHenaseo3ofckue noau-
fannansHEle METAMOPQHUCCKHE KOMIUIEKCH, 2 — NMPOTEPO3OACKHE METAMOPPHYECKHE KOMIUIEKCH (OCHOBa-
Hie Janaano-Xy6cyrynscxoro 6noxa), 3 — pudeilcxne TeppurenHnie, BynxaHoreHnelie H XapGoHaTHLE KOMI-
NexcH ¢ "MATHACTHIM” MeTamMopdu3IMoM, 4 — bBeHA-panHexeMOpuiickuil, npenmymecTeeHHO xap6oHATHHIN
dochopHTOHOCHRIN KOMMIEKC, 5—8 — NOKPOBHO-CK/IANYATHIC 30HB: 5 — pHpeiickan (7), 6 — BeHA-paHHe-
xemGpuficxan (7), 7 — xemGpniickas, 8§ — ¢ Tenamu runep6a3uToOB B CCPNCHTHHHTOBOrO MeJlaHXa; 9—11 —
Uentpansno-Mouronscxuft Maccus: 9 — paunenpoTteposofickuil (MPEeHMYLICCTBEHHO) KOMIUIEKC Gy HARMEHTa C
rpauuto-rHelficamMu H aHopTo3nTamMH, /0 — pubeficxuit u pannexemGpnifickn#t xomnmexcwm, 11 — BeHa-
HaxuexemGpuficknit xap6onaTHuil xoMmIeke; /2 — HUxHenancoloficxuit (nonesonckuit) TeppureHnbIl KoMn-
nexc; 13—15 — xoMmaeKCH HAJIOXCHHBWX CTPYXTYP: I3 — HHXHE- H cpeaHCACBOHCKHHl BynxaHOTeHHHIH,
14 — rpaunTonam cpeaHero AcBoHa, /5 — XaMEHHOYrolbHhie B Mo3gHenaneo3zoficko-me3zo3ofickue; 16, 17 —
pidTorennnie xoMmmuexcw: /6 — nepmcxuit BynxanoreHHsifl, /7 — HeoreH-ueTBepTHIHMHA 6a’anbToNaHKMK;
18 — verpeprHunue mnagunn Bafixanscxoro Tuma (I — Bycmnronscxas, 2 — Japxartckas, 3 — Xy6ey-
Tynbcxan); 19 — pa3nomel: @ — PerHoHasIbHbIC, 6 — BTOPOCTCNCHHBbIC; 20 — THMB Pa3/ioOMOB: @ — HAABHIH
# p36pocnl, 6 — c6pockl, 8 — CABHTH, 2 — ceficMOTeHHbIC
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McHHO K aTolt oGnacTH paculeHeHHOro penbeda Gacceiina NpHypoyYeHHl TiaBHLIE

oABNICHHSA H MecTOpOXAcHHA (GochopHTOB.

TybduToBas ¢GnHUIOHAHAS (OPMALHA C ONHCTOCTPOMAMH BEHYaeT pa3pe3 BeHN-

mbpuiickux otnoxenu#i B TyBuHo-MoHronsckoM maccuse M JDknauHcko# 30He.

npeaenax TysnHo-MoHronbckoro Maccusa Mopossl GOpMalMH 3ajeraioT ¢ pas-

ysOM Ha MOpOMaX KPCMHHCTO-KapGOHATHOrO (GOCHOPHTOHOCHOrO KOMIIEKCE H
gpeACTaBJICHH [DafIAHOHHO-DHTMHYHEIM cpeAOBaHHEM TydonecyanuxoB, TydduTos
g Typonenuron o6mefi mMomHocThi0 Gonee 1000 M. Boapact popmauum ompeaens-
ercA KakK HHXHe-cpeaHekeMOpulickuli Ha ocHoBaHMHM Haxomok dayHbl 6€33aMKOBBIX
fpaxHOTIOA. Oco6GeHHOCTH cOCTaBa H pachlpefieficHHs 0GlIOMOYHOr0 MaTepHana,

pakTep CNIOHCTOCTH, OMOJI3HEBbIC TEKCTYPHI, MPHCYTCTBHE OJNHCTOJIHTOB H OJIHCTO-
giak kapGOHATHEIX MOPOA M ApYrHe NMPH3IHAKH CBHOCTENBCTBYIOT O TOM, TO Ha-
gonIeHHE (AHIIOHAHOrO KOMIUIEKCA NPOHCXOAWIO B Kpaeso#f 4acTH (BHewwIHHIt
penbd, KOHTHHEHTANbHBI CK/IOH) KOHTHHCHTANLHOTO MAacCHBA B pe3yinbTaTe Mes-
1ebHOCTH ABTOKHHETHYECKHX NMOTOKOB MPH yYacTHH MPOAYKTOB O6pyIeHHs KPyThIX
GoKOBbIX CTCHOK K3HAJIOB TCHCHHS.

JIXHOMHCKAA 30HAa COCTOMT H3 PAa TEKTOHHYECKHX TMJIACTHH, Ppa3ieseHHbIX
unep6a3uTOBbIM MeNaHkeM Wi ¢nHiIoHAHOH d¢opManneli ¢ oamcrocTpoMamu.
KpynHble TEKTOHHYECKHE MJIACTHHBI DPa3/IHY2IOTCA MO (OPMAUHOHHBIM PANAM, HTO
(BRAETENIECTBYET O CJIOXKHOCTH MaJIeOTEKTOHHYECKHX H majeodaunanbHbIX 06cTaHOBOK
pryTpH maneocTpyxTyp IDkuaunckoi 3oHbl. B ee npemenax smigendercs cnenyrowuit
pan jpopmannit (cHu3y BBEpX): Kap6OHATHO-CIHAMTOBAs, 6a3aTbT-aHACIHT-PHOJIHTOBAS
# TyddHTOBAs IIHINONOHASA.

Kap6oHaTHO-CIHNHTOBasA (opMalHd TECHO accoUMHpyeT ¢ rumepbasutamMu. B ee
coCTaReé OCHOBHYIO POJIb HrpaloT adupoBble 6a3anbThl C NOAYIUECYHBIM CTPOCHHEM,
BCTPEHAIOTCA MPOCJION M MAaYKH KapGOHATHBIX H KPEMHHCTEIX mopoa. MomHocTs
popMaLlHH 1,5—2,0 xm. Cpenn 6a3anbToB npeo6iafaloT nNopoas! wieI0YHOH OJIHBHH-
6a’anbTOBO# CepHH CO 3HAYMTENLHBIMH BapHaUHAMH cocTaBa [12, 15]. Mecramn
0TMCYAIOTCA BYJIKAHMTEI C BEICOKHM colepxaHueM MgO (mo 16%) u wenoue#t, onn
oTHeCeHB! K 6a3anbTOBBIM KOMAaTHHTaM WiIH GoHMHHTaM. Bapmauum XuMHYECKOro
cocTaBa 6a3aNBTOMOOB, BEPOATHO, TakKkKe CBHAETENLCTBYIOT O pa3jIMYHLIX MaJieo-
TeKTOHHYECKHX 06CTaHOBKaX HX GOPMHPOBaHHS.

Tloponsl Ga3anbT-aHAE3UT-PHONHTOBOR Gopmanuu valle HMEOT aJ/UIOXTOHHOE 3a-
neranne, of6pa3ys OCTAHLUBl TEKTOHHYECKHX NOKPOBOB, HO MECTaMH OHH CTpaTH-
rpadgHvECKH HajeraloT Ha KapGoHaTHo-cnuauToBylo ¢opmannio. Ita dopmanus
COCTOMT M3 HM3MCHYHBOTO MO JIaTepajdH H B pa3pede AupdepeHUMPOBAHHOTO KOMIM-
fexca BYJKAHOTCHHBIX o6pa3oBaHuli ¢ pe3ko MOAYMHEHHEIM KOJIHMECTBOM H3BECT-
EAXOB H KPEeMHHCTHIX mnopon ofieH MommuocThio Gonee 1000 m. Ilerpoxumuvye-
cxufi cocTaB M reOXMMHYECKHe OCOGEHHOCTH BYJIKaHMTOB 3To#f ¢opmauum cBuie-
TENLCTBYIOT 06 HMX NPHHAIUIE)KHOCTH K BYJIKaHHYECKHM KOMILIEKCAM OCTPOBHBIX

myr [13, 14, 25).

—

Puc. 2. Koppenauns paspesos goxembpus u kem6pus Cesepuoft Monronuu

| — H3BeCTHAKH; 2 — TIHHACTMC HIBECTHAKYN; 3 — RONOMHTH; 4 — xapGoHaTHuIC nopoau ¢ 6uoTypGa-
UME; 5 — xapGoHATHBIC GPeXWHH; 6 — HIBCCTHAKOBLIC KOHIIOMEDATH; 7 — Ka/jbKapeHWTH W KBapi-
upbonaTHbic MeciaHUEH; 8 — necuaHHCTHC pochopuTH; 9 — xeMmoreciHbic H MeTacomaTHueckue docpopu-
", 10 — ¢rannTi ¥ drasutonas; /1 — swmsl; 12 — TRUONAN; 3 — MHKCTHTH NMOABOAHO-ONION3HEBOTO
IpoucxoxaeHAN; /4 — KaNbKAPCHHTH H KBAPH-KapGOHATHLIC MECYARHKH C BRIIOYCHHAMH raJick XBAPUMTOB;
IS — xournomepaTii xoHrIOMepaTO-Monaccosoft dopmaumm; 16 — xoHrnomepaThl; I7 — rpaBenuTH;
18 — necuanuxn; 19 — anesponuiiy 20 — KpacHOUBETHLIC aNCBPONHTH H TIHHHCTHIE CanUL 2] — 3eneHo-
DETHNE TIHHHACTHIC CNAHIM; 22 — PHOJHTH; 23 — KPHCTAJUIOKIACTHYECKHE TYQHW KHCIOrO COCTaBa; 24 —
"mroxnacrmwecxme Typm xmcnoro coctama; 25 — TedpoHAM, Tyds B TYGOCHAHUATHW; 26 — AHACIHTH,
UnesnTo-GasansTel; 27 — TypoBbic H JiaBOBLIC GPCKYHA ARACIHTOBOTO H AHACINTO-6232/ITOBOTO COCTABA;
B Tydu cpennero coctasa; 29 — CIWIHTH; 30 — IHAJIOKNACTHTM; 3/ — CCPNCHTHHATH H CCPNCHTHHHTOBMA

HX; 32 — MecTa Haxoaok dayHnl; 33 — OCHOBAHHE TEXTOHHYCCKHX NOKPOBOB
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Tybdurosas ¢anwmonanas ¢opMauHs C ONHCTOCTPOMEMH 38KAHYHBACT pg,
peua-kembputickux otinoxenuii B xunmnckoft some. Ee Bo3spact onpencnsey,
Ha OCHOBAHHH COMOCTaBJICHHA ¢ JiHTONOruuecku Onuikoli dopmanuel Ty,“‘:
MOHKTronbCKOrO MacCHBa, OXapaKkTepH3oBaHHOH dayHolt HHXHero—cpeaHero kem6p
Omuako B JxupnHckol 3one 3ta ¢dopmauns obnanaer Gonee pa3nooGpaszumy, .
H3IMECHYMBBIM COCTaBOM o06/lloMouHOoro wMatepuasa. B o6i1oMouHOM Ma'rep.m_“'l
HapAy ¢ NMHPOKJACTHKOH H NMPOAYKTAMH Pa3pyWICHHS NMOPOX Tynuno-Mourom,c‘ol.(;
MaccHBa, BCTPEYAlOTCR NOPOAN MOACTHAAKOIMX 6a3anbT-aHACINT-PHONUTOBON ko
6oHaTHO-cnunNTOBOR dopmaunmit, Bkaovas yabTpaba3utel. B Bepxax pa3spesa do
MalUHH MPHCYTCTBYIOT KPYMHBIC OJHCTONHTH KAPGOHATHBIX MOPOA, OTACNbHEIE py
PH30OHTH H MAa4KH OJIACTOCTPOM, B 06/IOMOYHOM MaTepHane KOTOPBIX HMeloTey
runep6a3suThl, CIHAHTH H AWMb. MomHocTs popmauun ao 2000 M. Cocras u CTpoe.
uue Tyddurosolt panwonnHot popMauun CBHACTENLCTBYIOT O TOM, YTO €€ Hakompe.
HHE MPOHCXOAMJO B YCIOBHAX CJIOXKHOTO DacCuICHEHHOTo penbeda, BO3HMKuier,
NpH TCKTOHH4YECKOM cKyuuBaHHH. IIpH 3TOM HCTOYHHKOM 0610MOYHOrO MaTep
CIyXHJIH MopoAnl kak HajasHralouierocs Ha JDKHAMHCKYIO 30HY kpas TyBHHO-Moy.
ronabckoro K LleHTpanbHO-MOHrONbCKOTO MACCHBOB, TAK H TEKTOHHYCCKHX Miacty
dopmupyromuxcs 8 npeaeyaax Ixuaunckoft sonm. Tybdurosoli dnumonnHol dop.
MallHH, BHAMMO, OnM3Ka N0 BO3pacTy KaiAbKapcHHTOBas ¢opMauHa, pPa3BuTay
B loxHO# vacTu JxuauHCKO# 30HBI, COCTOAWAA MOYTH HCKITIOYHTEILHO H3 06noMoy.
Horo matephana nopos TyBHHO-MOHrONLCKOro MacCHBa, raBHHIM 06pa3’oM kpey.
HHcTO-KapGoHaTHOM dopmMauun, MOIIHOCTD e¢ HE MeHee 1000 M.

B mnpepenax Haspcko#t 3oHbl, oxsaTtuiBarouieli CepepHuift Xanrall, BeHn-kem6-
pulickHe OT/OXCHHA PpAcHPOCTPAHEHE!I OUYCHb OTPAHMYEHHO, BCTPEYASCh B BHge
OTACJbHBIX HeGoNbMKX monell, TEXTOHHYECKHX GIOKOB H MNpoBeca KPOBJIH cpemy
IIMPOKO pa3BHTHIX 34€Ch TPAaHHTOMOHBIX HHTPY3HH. B aToil 30He apxeoumatomay
dayHa M3BeCTHA B KPEMHHCTO-KapGoHaTHRIX mopoaax B pailoHe comoHa Tanmuu —
Ha 3anaje 4 B kKap6oHaTHO-TeppureHHO# Tonme comoHa Mx-Yna — Ha BocToke,

B npyrux pafionax CesepHoro XaHrasa Kk BeHO-keMOpuiickMM O4EHb YyCNOBHO
OTHOCATCA 3€JICHOKAMEHHO-M3MCHCHHbIC BYJKAHHTBl CPEQHEro H KHCJIOTO  COCTama
(npeHMy1LIECTBEHHO NHPOKNACTHYCCKHE), MECTaMH C JIHH3aMH H3IBCCTHAKOB. Bnonme
BO3MOXHO, YTO 3TH BYJIKAHOTEHHbIE OTJIOXKCHHA OKAaXYTCA aHajJoraMH na3abxan-
ckoft cBHTH BepxHero pHdes B Janaanoit Mouronnn.

K xoHuy keMGpHs H Haualy OPROBHKA B CBS3H C 3aBepIUEHHEM MPOLECCOB
TCKTOHHYECKOTO CKYYHBAaHHSA H CTAHOBJICHHEM TPAHHTOHAHbIX GaTOJIHTOB T3/IMHH-
CKOTO H IKHOHHCKOTO KOMIUIeKcOB TeppHtopus CepepHoit MoHronus npespath-
51ach B C/IOXKHOE ,MOKPOBHO-CKJIA4aTOE COOPYXEHHE, B MpeAeiax KOTOPOTO B Tede-
HHE TMaJIe0308 H Me30308 (GOPMHPOBAJINCh HaJIOKEHHHE NpPOrHbH, a B MO3/AHEM
najgeo3oe — MnpoTAXCHHBIH BynxkaHuyeckulft mosc. B 3THX HaJNOKEHHBIX CTPYKTY-
Typax oGpa3oBaiHch ClCAYIOLIHE CTPYKTYPHO-POPMaLIHOHHBIE KOMILIEKCHI,

1. CepouBeTHas CyUIECTBEHHO KOHIJIOMEpaTOBas MoJjiacca (MOIIHOCTL Ao 1500 M)
pacnpoCTpaHEHa OrpaHHM4eHHO, Toabko B - JxuauHCkoli 30He, BO3pacT ee mnpeano-
JIOXKHUTENBHO BepXxHHil keMOGpuii—opaoBHk.

2. HuxHeAeBOHCKHE XOHTHHEHTanbHble OHdepeHUHPOBaAHHBIE BYJKaHHTEI 6a3anbT-
aHOe3HT-pHONIMTOBO# QopMalMH (HapHHCKAs CBHTa, MOIIHOCTh Ao 1500 M) H nepe-
KPBIBAIOLIHE MX C Pa3MbIBOM, CYIUIECTBEHHO BYJIKAHOMHKTOBbIE TEPPHTEHHBIE OTIONS:
HHA Cc ¢ayHolt HHXKHero AeBOHAa (TapHATCKasds CBHTa, MOWIHOCTL 1200—1500 M)
Onn BoimonHAT Tapuatckuit mporn6 u orTdenbHBIE HaJIOXKEHHblE Mybasl B Cepep-
HoMm Xanrae B' o6pamueHun Xanra#t-X3uTalickoro repuMHCKOro MOHOT€OCHHKITHHA/b-
Horo nporu6a [17, 18].

3. CpenHenepoHckHe (7) KOHTHHEHTaJIbHbIC, MPECHMYILNECTBEHHO KHC/Ibie BYJIKaHH-
TH, cnaraioT pag nporu6os B Hpspckoli 3oHe (Cesepuuili Xanrafl) u FOxuom Ilps-
xy6eyrymse [17]) (Mommocts 1500—2000 m). XapakTepna Hx accoumauus c cyb
BYKaHHYECKHMH TEJIAMH KHCJIOTO H CY0LICIOYHOro COCTaBa.
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 HuxHEKADGOHOBLIC CEPOUBETHLIC METKOBOJHLIE MODCKHE TEPPHIeHHbIC OTIONe-
g (MOLIHOCTb 6osee 1000 M). OT cxOAHBIX MO JIHTOJIOTHYECKOMY COCTaBYy Tep-
o8 HHBIX OTJIOXKEHHH HHXKHEro [CBOHA OHH OTJIHYaKOTCA Gojiee NMOJMMHKTOBBLIM
apX030BHIM  COCTaBOM o6;sioMouHOoro Matepmnasia. Bctpedalorca B TapHaTckoMm
’ orabe H CNAaraloT HajoXeHHble CTPYKTYphl B obGpamnennu Xanraii-Xoutafickoro
cHHK/THHAJILHOTO nporu6a.
5, [lepMCKHE KOHTHHCHTaNbHBEIC, IPEHMYIIECTBCHHO BYJIKAHOTCHHbIE, BYIKAHOTCHHO-
ouHble, pexe ocagovyHnle ob6pazopaHHA cjaraloT NpotsaxeHHbf CeeHrHHCKHHA
C”epo-XaHraﬁcxnﬁ) BynkaHudeckuit nosc ¢ OpxoH-CeneHrHHCKMM nporubom Ha
ocTOKC H OTACNLHLIC MyNLAL B o6pamyieHun 3Toro nosca. Ilo ¢nopHcTHYECKHM
7aTKaM BBIAC/AIOTCA HHXKHEMEPMCKHE, HHIKHE-BCPXHENEPMCKHE H BEPXHENMEPMCKHE
oTNOKEHH [21, 27). Tipn 3ToM B CBOAHOM pa3lpe3c mepMCKHX obGpa3oBaHuil HHXHe-
j¢pMCKHE CBHTH OCHOBHHIX H KHCITHIX BYJIKGHHTOB OTACNAIOTCA OT BEPXHEMEPMCKHX
(paxH6a3a/bT-TPAXHAHAEIUTOBLIX, a MECTaMH 6uMonanbubix TpaxHGalanbT-TpaxH-
{4OATOBBIX BYJIKAHHTOB Tone#k BYNKaHOTEHHO-0CAMOYHBIX OTJOKeHHH TydduTosoii
cpuTsl HEHXHei—BepxHelt nepmu. IllenoyHOCTL BYAKAHHTOB B LEAOM BO3pacTaer
¢ BOCTOKa Ha 3anaji, a B pa3pe3c — CHH3y BBEPX C MOABJICHHEM NOBLILIEHHO-
meNOYHBX H IIETOYHBIX BYJAKAHHTOB OCHOBHOTO (OJIMBHHOBHIX 6a3a/IbTOB) H KHCIIOTO
(Tpaxnpuonm-xomcunu'ron) coctaBa [21, 27, 29]. O6mwas MOIHOCT NEPMCKHX

ECTBEHHO BYJIKQHOTEHHBIX OTNOXKECHHA B CeNEHIrHHCKOM NOACE MECTAMH COCTaB-
aset 10—12 xMm.

6. KOHTHHEHTa/IbHblE CYILECTBCHHO KOHTJIOMCPATOBLIC OT/IOXKEHHA CPeJHEro—BepX-
gero TPHACA, BHIMONHAIOUME CrpabeHBl M MyNbAbl MO CEBEPHOMY H IOXKHOMY KpasMm
Ce/IeHTHHCKOTO BYJIKAHHYECKOro Nosca (MOIIHOCTE MecTaMH A0 3000 M).

7. VreHOCHas TeppHreHHas MoJjiacca cpefHelt opbl (MOLIHOCTBIO HECKOJILKO COT,
pexe fo 1000 M) ciaraeT HeGONbIIHE MYJbLAL H rpabGeHbl.

§. MenoBble OTNOXKEHHA OTMEYCHHI TONbKO B bGacceliHe cpegnero teuenus p. Ce-
JCHTH, TOC OHHM MpEACTaBJCHb CJaG0 CUEMEHTHPOBAHHLIMH TEPPHTEHHBIMH oOcal-
xami (MOLIHOCTh AOC MNEPBHIX COT METPOB), COXPAaHHMBLUIMMHCA B BHAEC HEGONBIIMX
ACHYAAUHOHHBIX OCTaHIIOB.

Kaitno3of#ickue o6pa3oBaHHA pacnpocTpaHCHbl LIHPOKO H NMpPEACTABJICHBI: a) MHO-
eHOBRIMH maTto6azanbTamMu B 3anaaHoM H Boctownom Ilpuxy6eyrynbe M rutHone-
HOBHIMHM MNOJIHHHBIMH 6a’ajlbTaMH H OTACJAbHBIMH BYJIKAHHYCCKHMH annapaTaMH B
HeKOTOPHIX pevHBIX aonuHax CesepHolf Mosronnu; 6) YeTBEPTHYHLIMH PHIXJIBIMH
OTIOXKCHHAMH Pa3/IMYHBIX TEHCTHYECKHX THIIOB M H3pedka MAOJHHHLIMH 6a3zanb-
T4AMH H BYJIKAHHYCCKHMH KOHYCaMH.

CesepHass MOHroNMS OTJHYAaeTCA 4Ype3BHYaliHO IIHPOKHM pacnpoCTPaHEHHEM
pa3Hoo6pa3HbIX MO COCTaBY HHTPY3HBHBIX KOMILIEKCOB, GOPMHPOBABIIMXCA HA BCEM
NPOTAXKCHUH ee reojiornucckoif Hcropuu. OHu 06pa3yloT pasiHuHBIE N0 MOPHOJIIOTHH
MarMaTHYECKHE CTPYKTYphl THNA NMOACOB, KYNOJIOB, OTAC/JbHBLIX GATOJHTOB H LITOKOB.
Cpenn  muTpy3uif BBIZENAIOTCA CEMb Pa3’HOBO3PACTHLIX KOMIUICKCOB, HM3YYEHHBIX
HepaBHOMEPHO.

Panrenokembputickue MHrMaTHTO-rpaHMT-rHeficoBble ¥ ra66po-aHOPTO3HTOBLIC
HHTPY3HH MPOCTPAHCTBCHHO TECHO CBA3aHB C BHIXOOaMH nopudelickux nopon u
cnarajoT HeGonbmue Tena. I'PaHHTOHOB HHOrZa CONMPOBOXAAIOTCA MOJAMH MYCKO-
BHTOHOCHBIX MErMAaTHTOB C TPaHaTOM H TypmaauHOM. I'a66po-aHOPTO3HTOBRIE Teja,
HIBECTHBIE MOKA TONbKO B mnpeaesax Tap6aralickoro BBICTYNa, XapaXTEpH3YIOTCA
30HANILHEIM CTpOCHHEM. THTAHOMArHeTHT, M/JBMEHHT H amaTHT B HHX MeECTaMH
RocturaroT pyaHo#t koHueHTpauun (30%).

Pudelickne uHTpy3HBHBIE 06pa3oBaHHA WIHPOKO pacNpoCTPaHEHB! B Mpeaesaax
Cepepnoro Xanras. K pudero ornecenm HeGonsmue Tena ra66po, raG6po-ambmu-
60MTOB W HEKOTOpHIC TPAHHTOMOHBLIC MACCHBBI, MIOILNadb HX BLIXOJOB COCTaBJIAET
HECKOJIbKO COT KBaAPATHBIX KHJIOMETPOB. OHH CNOXKEHH THEHCOBHOHLIMH CYIIECT-
BEHHO M/IATHOKJIA30BLIMH FPaHHTOHAAMH (TPaHOJHOPHTaMH, IUIaTHOTPAHHTAMM, KBAap-

e

147



LEeBHIMH JHOPHTAMH) H HOPMaJbHBIMH H KaJIHIINATOBLIMH rpaHHTamMHu (11 ¢833)
Pundelickuit Bo3pacT 3THX TPaHHTOHIOB YBEPEHHO YCTAaHABJIHBaeTCA Ha cme)m.,oi
TeppuTOopun 3anagHoro XaHras, riic OHH NMPOPLIBAIOT 3€JICHOCNAHLEBbIE H BYJIKaHO ey,
Hble TOJILH PHea H NMEPEKPLITH CYMIECTBEHHO kapGonaTHo# Tonmeit uaraHonoMckoy
CBHTH BeHAa—paHHero kem6pus.

HuxHenaneolofickHe HHTPY3MH — T¥IMHHCKHA M MkuauHCKHH KoMNnekcy
pacnpocTpaHeHbl BO BCEX CTPYKTYpPHO-PopMauMOHHEIX obmactax CesepHo#i Monr,,
JIHH, cnaras CpedHHe H KpPYNHBIE MaCCHBBI  CJIOXHOro coctraBa [3, 4] Ouy
NPEeACTAB/ICHb B OCHOBHOM YMCPCHHO KHC/ILIMH H3BECTKOBO-IIE/IOYHBIMH TPaHHTOMHpy,
MH — TPaHOJHODHTaMH, aJaMCJUIHTAMH, TOHAJIMTAMH, peXe IIArHOTPaHHTamy
H KBAapUEBLIMH JMopHTaMH riaBHO ¢a3nl. IlonuMHEHHOe Ppa3BHTHE B Coctape
HHXKHENAe0o30HCKAX rpaHHTOHAOB HMeloT ra66poHaHble M OHOPHTOMIAHBIE MOpopgy
a TaKke GHOTHTOBHIE, pOrOBOOGMaHKOBO-GHOTHTOBBIE TPAHHThI M nnaruorpanum’
COOTBETCTBYIOIIHE paHHeld W mo3aHelt da3zam. IIpeanonaraercs, YTO MACCHBHI HH)lme:
nanco3ofickHX TpaHHTOHAOB (GOPMHPOBAaAHCh NOCNE 3aBEPIICHHA TCOCHHKIHHany.
HOro 3Tana pa3BHTHA B PaHHHX KajefoHHAax lora Cubupu B ctagmio obuiero nop.
HATHA H CKyYHBaHHA.

B cocTaBe TINMHHCKOTO KOMIUIEKCa BbifeJeHW cpeaHekeMOpHiickHe HHTpyany
NEPHAOTHT-NHPOKCEHHT-TAaG6POHOPHTOBOrO KOMIUIEKCA, KOTOpble, KaK YCTaHOBje.
HO B MOC/NeAHHE TroAbl, HMEIOT ROBOJbHO MHpOokHii apean pacnpocTpaneHHs B Ce.
BepHo#i u 3anaaHo#i MoHroaun. OHH CIOXKEHbI NMEPBHYHO-MArMATHYECKHMH Paccioen.
HBIMH MOPOJAMH, KOTOPbie XapaKTEPH3YIOTCA BHICOKOH MarHe3uanbHOCTbIO (12—149,)
KpaiiHe HH3KOM LIENOYHOCTBIO H THTAHHCTOCTEIO. C 3THM KOMIJIEKCOM CBfAi3aHa MEOHO-
cyab$HaAHAA MHHEpAJIM3alHA, PEACTABIAIOWIAA MPpaKTHYECKHI HHTEpeC.

CpenHeneBOHCKME TPAHHTOHIBI MPOABJICHHI BO BCEX CTPYKTYPHBIX 30HaX H co-
CTaBAAIOT BMECTE C HHXHenajieo3oHCKHMH OCHOBHYIO 4YacTb CeBepo-MOHrosbckoro
TPAaHHTOHOHOro mnosca. OHH H3IBeCTHB B pa3HeiX uYacTax CeBepHo#t MoHromum —
Tacckulf, HyMypruuckuit H wapafiuronsckunii xommnexcel. Haubonee kpynHbie Mmac-
CHBbl 3THX KOMIIJIEKCOB PacllojIOkKEHL! B 30Hax cyGmmupotHoro XaHraifckoro riay6un-
HOr0 pa3jioMa H ONEPAIOINHX €ro KPYNMHLIX pa3pbIBHBIX CTPYKTYp, o6pa3ya B coBo-
KYIHOCTH MOAC NPOTAXCHHOCTbIO Gonee 500 kM npu mmpuue 150—200 xm. Mosc
J€BOHCKHX TPaHHTOMAOB Mpomoskaercs B 3amagHyio Mownronuto, IOro-Boctounyio
Tysy u 3anaguoe IlpubGaitkanbe.

MaccuBel AEBOHCKHX TPaHHTOHAOB HMEIOT ABYX-TpexdaszHoe H NoJHdalHabHOE
CTpoeHHe ¢ mnpeobsagaHHeM JIH60O HOPMaJIbHBIX KPYMHO3EPHHCTHIX am¢nbéon-Guo-
THTOBBIX noppupoBHaHbIX rpaHHTOB (I ¢a3za), NH60 CyllleCTBEHHO KaJHIINATOBLIX
cpeaHe- H MeJKO3epHHCThIX JelixorpaHHToB (II ¢a3za) B 3aBHCHMOCTH OT r1yGHHH
3pO3HOHHOTO Cpe3a NpH MOJIOTOM 3aJIETAHHN MOBEPXHOCTH KOHTAaKTa MEXAY HHMH.
Cnenyer 3aMeTHTBb, YTO Hepeako Habiroaarollieecs B KPYMHO3EPHHUCTEIX TpaHHTax
HepPaBHOMEpPHOE pacnpefeiiecHHe NOpPHPOBHAHLIX BbIICNICHHH KaJIHEBOTO TMOJIEBOrO
LINaTa, MNPHCYTCTBHE PEJIMKTOB NOPOJA TPaHOAHOPHTOBOrO, TOHAJIHTOBOro H KBapl-
JOHOPHTOBOrO COCTaBa M ApYrHe OCOGEHHOCTH yKa3biBalOT Ha TO, YTO TaKHE MOPOAH
o6pa3oBajCh 3a CYeT KaJMHIUNATHIaUMM (TPaHHTH3aUMH B LIAPOKOM CMBbICIE)
HHXHENasieo30MCKHX rpaHHTOHAOB. Bonpoc cocTOMT B BHIACHEHHH BpeMeEHH (H0-
MarMaTH4eCKOe MJIH MOCTMarmMaTH4eckoe) H MacmiTaGoB MPOABJECHHA ITOrO MpoOLECCa.
MeTannorennueckas cneuHaanlIalUa JEBOHCKHX IPAHHTOHAOB ONpeAe/fAeTCA MOBbIICH-
HbIM copaepxaHneM MonubaeHa, BosbdpamMa H peaKo3IeMeNbHBIX 3JIEMEHTOB HTTpHEBOH
rpynnsl.

Oco6oe MecTO cpeaH OEBOHCKOTO KOMIUIEKCA 3aHHMMaioT HeGosibline (MIOLLAABI
[0 HECKOJIbKHX MOECATKOB KBAIZPAaTHBIX KHJIOMETPOB) HHTPY3HH LIEJIOYHBIX NOPOJ,
NpeACTaB/IEHHBIX HIEIOYHLIMHA rab6po, CHEHHTaMH, [IEJIOYHBIMH H HEPETHTOBBIMH CHEHH-
tamu [28]. lllenounsie mMopoAbl CKOHUEHTPHpoBaHBl B 3amagHoM H IOxuom Ilpn-
xy6eyrynse B npenenax TyBHHO-MOHTOJIBCKOTO MacCHBa H BMECTE C aHAJIOTHYHBLIMH
HHTpy3uaAMH Boctouno#t Tysm M Boctounoro CasHa o6Gpa3yloT eAHHYIO LIeJOYHYIO
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g ponﬂ"“"m' FeoxuMudeckas cneuUHaaH3lalMs LICJOYHBIX MHTPY3Huil BRIpakkaeTcs B
no,umeﬂﬂom CONCpKaHHH HEKOTOPLIX PEAKHX 3JIEeMEHTOB (UHPKOHHH, HHOGUIY)

peAKHX  3eMenb (uepuil), 3aMETHOM HaKONICHHM B MEJAHOKPATOBHIX WICHAX

grana H ¢dochopa, a B nefikokpaTOBLIX — CTPOHLMHSA H TaJIIHA.

[103AHENEPMCKO-PAHHETPHACOBLIC MHTPY3HH CEJICHTEHCKOTO KOMIUIEKCa MPOCTpaH-

g¢cHHO M TCHETHYCCKH TECHO CBA3aHBI C OJHOMMEHHBIM BYJIKAHHYECKHM TNOSICOM

cOCTABJIAIOT loro-3ananHyio 4acTh KpynHeliwe#i Mouromo-3a6aiixanbckoft menoy-
Ho,,-panu‘rommoﬁ nposunnuy [10). Ha 3anagHom ¢nanre CeeHrHHCKOTO BYJIKaHH-
qecxoro mosca B xpeGre Xau-Xyxsf#t HeGonbline Tesa NO3AHENEPMCKHX CHEHHTOB
4 e0YHBIX TPAHHTOB aCCOUHHPYIOT C TPAXHAHACINT-TPAXHPHOIHT-KOMEHAHTOBLIMH
pyIKaHHTEMH. B BocTouHOH 4acTH ByJKaHHYECKOTO mosica B npeaenax Opxon-Cenen-
(UHCKOTO MPOTH6a HHTPY3HH CEJEHTHHCKOTO KOMIJICKCA BMECTE C MOLUHO NMPOSBIIEH-
yiMH TPAXHAHICIHT-TPaxXH6a3a/bTOBLIMH BYIKAHHTAMH TakXKe COCTABIAIOT €AHHYIO
pyNKaHO-TUIyTOHHUECKYIO aCCOLMALIHIO.

CenecHruHckuit xOMMIekc nmpeacTaBneH B o6uieM BecbMa BHIAEPKAHHBIMH IO COCTa-
gy CHCHHTOBHIMH H UICIOYHO-TPAHHTHBIMH MacCHBAMH MAajkIX M CPENHHX Pa3MepoB.
Pa3MCIUEHHE MAacCHBOB KOHTposinpyercsa XaHrafickoli cucteMoit rpy6GHHHBIX pa3/ioMoB.
HexmodcHueM saBnserca OpxoH-CeneHruHcku#i nmporu6, rae B cocraBe 3TOro KOmm-
jaexca B KauecTBe paHHeH ¢da3wl Bhinenaiorcs ra66po, rab6po-aHOPHTE, MOHLOHHTHI
g CHCHHTO-THOPHTHI, 8 mo3AHel — rpaHOOMOPHTH, TPAHOCHEHHTHI, TPAHHTHI H HX
runabuccanbHble aHayoru [19].

B HacToAuee BpeMs Haubojlee mNONHbIE TEOXHMHYECKHE IaHHblE IO COCTaBY
MHKPOJJIEMEHTOB MOJIyY€HBl AJI FJIABHHIX Pa3HOBHOHOCTEH CyOlIENOYHBIX H mIeNOY-
§piX' CHEHHTOB H TPaHHTOB, pacnmpocTpaHeHHbX B 3abafikanbckolf yacTH NpoBHHLMH
[10). OTH naHHBIE CBHACTENBCTBYIOT O MPHHAMAJIEKHOCTH CYGLIENOYHBIX M IUENOYHBIX
n0poA K FEOXHMHYECKOMY THNY ArTMAMTOBHIX IIEJIOYHBIX FPAHHTOB H CHCHHTOB (MO
JI.B. TaycoHY) H O TCHACHIHH K YBE/IHYCHHIO KOHUCHTPALUHK JHTOQHIBHBIX 3n€-
meHTOB (pPyOMaHs, GepHiUIHA, 0JI0Ba, LNHPKOHHA) OT GoJjiee paHHHX CYGIIEIOUHBIX
x 6Gosee mo3aHMM 1IesIOMHBIM nopozaM. Kpome Toro, XxapakTepHO HaKOIUICHHE
B FPAHHTAaX, MOMHMO JIHTOQH/IBHBIX, HEKOTOPBIX CHIOECPO- H Xa/IbKOPHILHLIX 3JIEMEH-
T0B — HHKeNA, Xpoma, ko6anbTa, MeOu NPH CHHXKEHHH KOHUEHTPAalUMH CTPOHUMA H
6apua. HmMerommecs HexoTOphie NaHHBIE IO HHTPY3HAM OpxoH-CeNeHrHHCKOTO MNpo-
rifa yka3bnlBalOT Ha MOBBIIICHHOE COACPXaHHE THTaHa, BaHaAHA, kobGajsbTa M IHHKa
B paHHHX ra66poHaax H 3aMeTHOC HAKOIUICHHE MEIM H IHHKA B JHOPHTAX H CHCHHTaX.

TaxuM 06pa3oM, NMPOCTPaHCTBEHHOC MOJIOKEHHE MO3QHENEPMCKO-PaHHETPHACOBOrO
HHTPY3HBHOTO H BYJKaHHYECKOro MarmMaTHiMa B cTpyktypax Cesepno#i MoHrosun
H HX NETPOXHMHYECKHE H TCOXMMHYECKHE OCOGEHHOCTH CBHIETEILCTBYIOT O TOM,
9T0 MarMaTHYeCKas AEATEeNbHOCTh 6Gblila CBA3aHA C Pa3BHTHEM BHYTPHKOHTHHEHTAJIb-
Holt pudTOreHHON# CTPYKTYpHI.

Kakx BHAHO H3 M3JIOXKEHHOrOo MaTepHaja, reoJiorudeckoMy crtpoeHuto CesepHol
MoHrouu NpUcyIlH cClIeAyIOUIHE OCHOBHbIE YEPTHI.

1. IIpucyTcTBHe Ha 3HauYHTeJbHOH 4acTH ee TeppHTOpPHH AokeMOpHiickoro KoH-
THHEHTAJIbHOTO MACCHBA, CHJIbHO nepepaloTaHHOrO NOCJAEAYIOMMH TEKTOHO-Mar-
MaTHYCCKMMH MPOLECCAMH.

2. HeonHoxpaTHOe NpOABJICHHC BHYTPHKOHTHHEHTaJIbHOro pHdTOresesa co cme-
UHPHYECKHMH BYJIKAHOTEHHBIMH H MHTPY3HBHBIMH O0Opa3oBaHMAMH MNOBBIILEHHON
IEIOYHOCTH.

3. Beaymasa ponp TOPM3OHTAJIbHHX nepeMelicHu#f B 06pa3oBaHHH NOKPOBHO-
CKNagyaTEIX CTPYKTYp, OCOGEHHO B 30HAX COYJICHEHHA CTPYKTYpHO-HOPMALHOHHBIX
30H,

4. HcknIOYMTENIbHO IUHPOKOEC pa3BHTHC TPaHHTOHOHOTO MarmMaTH3Ma B CBA3M
¢ npoueccaMM CKy4YHBaHHs B KOHIC KeMOpDHA M aKTHBH3alLHH B ACBOHCKOC H MO3[-
Henaneo3oftcko-panHeMe3o3ofickoe Bpems.

K atoMy cneayet no6aBHTh, uTo B HOBelillee BpeMA HMHTCHCHBHO NPOSBIAJIHCH
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HEOTCKTOHHYECKHE IBHKCHHA M CEHCMHYHOCTL. DNMHMUECHTPH COBPEMEHHBIX KaTacrpg,
dHuuecknx 3eMueTpaceHH#t pacnosioxkeHb! B 30HaX IIy6GHHHBIX pa3loOMOB.

B saknioueHue cneayeT NOQYEPKHYTb, YTO MHOrHE BONPOCH FeONOTHH Cepe
HOlt MOHTOMHHM HYXOAalOTCA B AanbHeliieM AeTanbHOM H3ydeHHH. Cpeay HuX Tipe
Bcero Heo6XOOHMO OTMETHTbL MOKa €llie HEJOCTATOYHYIO M3YYEHHOCTD TEOXPOHO .
TAH H CTPYKTYPHO-BELIECTBCHHOH 3BOJIIOLIMH MeTaMOPPHUYECKHX KOMIUIEKCOB, MNo.
NpeXHEMY OCTAeTCA BaxHOH mnpobreMa NPOHCXOKIOCHHA ynnpame'raMOpdeecxnx
KOMIUIEKCOB M HMX pOJH B oO0mie#f TexTORMYeckoff MCTOPHH peruoHa. Hayqeﬂne
3THX npobaeM 6yner cnocobctBoBaTh 6oJsiee MOJIHOMY MOHHMAHHIO Npolecca CTa.
HOBJICHHA H npeo6Gpa3oBaHHA 3€MHOH KOpPH H CO3NAaHMIO COBpeMEeHHOM Moaenu pas.
BHTHS BCEr0 perHoHa B lejoM, Bkiwodas CeBepHyro MOHrONHIO H CMEXHbIE ¢ Hely
yactH CCCP.
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YK 553.492(517.3—17)
E.X. Annpeesa, P.M. flmuna, . Fapam, . Yynyu6ar, H. Xopuun
HE®EJHHOBBIE NMOPOJAbl CEBEPHOW MOHTOJHH

Ieonoruyeckoe crpoeHne H cTpykTypa CeBepHoil MOHIOJMHM TECHO CBA3aHbl CO
cmexabiMu persoHamu CCCP — Tyso#i, Boctounsim Casnom u 3aGaiikanbem. Onn
cOCTABJAIOT, MO CYIIECTBY, OGLIMPHYI0 PaHHEKaleQOHCKYI0 CKJIag4aTyio obnacTsb
neRTpaabHOf YacTH Asmatckoro matepuka. [lns stoit o6nacTu xapakTepHo WIHpOKoE
paIBHTHE AokeM6puiicknx nopox ¢pyHAaMeHTa, BbIBEAEHHOTO Ha MOBEPXHOCTh B dopme
BHCTYNOB M MORHATHH (CPEOHHHBIX MAacCCHBOB), PAacNOJIOXKEHHLIX KakK Mo nepudepun,
tak. H BHYTPH PpaHHEKaJIeHOHCKHX CKJaQYyaThiX COOpyXeHHH. DTHM onpenensetcs
HeOAHOPOAHOE TIIILIGOBO-CKNAA4aATOE CTPOEHHE CO CJIOKHOH MO3aHkKOfi pa3HOBETMKHX
610KOB, BO3HHKIIHX B pe3yJbTaTe GOPMHPOBAHHA ABYX CTPYKTYPHO-)OPMaLMOHHBIX
kOMIUIEKCOB: AoBepxHepHdelickoro — Gafixanbckoro u mo3gHepudeiicko-keMOpuii-
ckoro — paHHekanemoHckoro, no H.C. 3aituesy u b. JIyBcanganaany [5).

Ha tepputopuu CeBepHoit MOHronHH BbIABIEHa KpYMHas INEJIOYHAA NPOBHMHLHA,
B npejesiax KoTopo#l 3akapTHPOBaHO H H3yueHO Goyiee 30 MaccHBOB HedeTMHOBBIX M
HedeIMHCOAEPKAUIHX LIECJIOYHBIX MOPOL.

Ha 0CHOBaHHMH reoJIoro-CTPYKTYPHBIX, NeTporpaduieckux U NeTPOXMMHYECKHX MPH3-
HAKOB OHM pacuJIcHeHbl Ha JABe pa3HOBO3pacTHble ¢opMaLHHu: 1) paHHeAEBOHCKYIO
(400—396 + 10 mum ner), mpencTaBicHHYIO cybuiesoyHeIMH ra66po, TepaaHTamy,
HAOIUT-yPTHTAMH, IOBHTAMH M 3rHPHH-reAcHGeprHTOBBIMH doiiguTaMu; 2) KaMeHHO-
yronbHy1o (325—300 MaH neT), BKIIOYAIOIYIO LIENOYHbIE H HE(PEIIHHOBBIC CHEHHTBI —
MyNaCKHTHI, MHACKHTHI, aMPHOO0TIOBbIC H ITHPHHOBBIE QONAUTHI, )KUIbHBIE PERKOMETA/Ib-
HHle MEerMaTHThl M Mapuynosiuthl. IlepcnexTHBHOH B OTHOLUEHMHM Ka4yeCTBEHHOrO He-
(GeTHHOBOTO CHIpbA ABJIACTCA TOJLKO paHHEAEBOHCKas liesioyHas popmauus. B ee co-
cTaBe BHIACNAIOTCA ABE XapaKTepHble accolnallu¥ mnopoA. OgHa M3 Hux — ra66po-
TepanUT-HHOJHT-ypTHTOBas — THNHYHA A JyunHronbckoro M BanTscuHronsckux
maccuBoB. lIpyras — ¢o#iaHT-I0oBHTOBas (C NOAYHHEHHBIMH MOJIEBOLINATOBLIMH YPTH-
TaMH) — pa3BHTa B npegenax OBdpmapaTronbckoro MaccuBa. OHHM cOCpeAOTOYEHbI
8 IOro-3anagnom IIpuxy6eyrynibe, B ceBepHOR YacTH Y AKUTHHIObCKO-B3ITICHHIO/Tb-
ckoro BricTyna nokeM6puiickux mopon (puc. 1). PasMmeineHue MacCHBOB KOHTPOJIH-
pyercsa y3namu nepeceueHus lIusnarronsckoro, HUxcapxafiHronnckoro, Y mkHrHHrOMb-
CKOro rjyOMHHBIX Pa3IOMOB C MOMEPEYHBIMH Pa3pbIBHEIMH HapYyLUICHHAMH CyOMepHAHO-
HaJILHOTO WJIH CEBEPO-BOCTOYHOrO HampaBjieHHs. Bce MacCHBEI 3a/1eraroT pe3ko QUCKOp-
AaHTHO MO OTHOLIEHHIO K BMELAIOUIUM TOJIIAM rpadHTOBBIX MPaMOPOB H MpaMOpH-
30BaHHBIX H3BECTHAKOB. HHOrZja OHH MpPOpPHIBAIOT TaKXe HUXHenajneololickue ra66po
H OHODHMTEI H, B CBOK OuYepenb, paccekaloTcA OaikaMH MO3ZHEAEBOHCKHX MEJIKO-
3EPHHCTHIX rPAHUTOB H rpaHHT-aIuTOB [3]. HuXe oxapakTepH3oBaHbl TONBLKO Te
IneToyHbIE MACCHBBI, ¢ KOTOPBIMH FEHETHYECKH CBA3aHbl CYIIECTBCHHO HedenHHOBLIE

©E Q. Anapeena, P.M. Slmnna, . Fapam, 1. Yynyu6ar, H. Xopuns, 1990
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Puc. 1. PasmenicHne naneo3oficxux UHTPY3HBHHX o6pasomanufi B TexTOHHueCKHX cTpyxTYypax IOro-3anag-
Horo Ipuxy6cyrynsa. Cocrasunu . Yynyu6ar, H. Xopunn, P.M. Amnna (1985 r.)

1, 2 — cTpyxTypHO-$OPMAUROHHME XOMIUIeKCH: | — Gafixamncxnll, npeacranncHunift popMaunsMn rpa-
QHTHCTRIX MPAMOPOB H MPaMOPH3OBAHHLIX HIBECTHSKOB C MOAYHHCHHLM PaIBUTHEM TCPPHreHHO-ciiaNuesoft
¢opmaunn (PR;), 2 — pannexanesoHckHil, Bxmosalonuft opraHoreHHo-H3IBecTHAKOBYIO (V—E,), xap6onsT-
Ho-TeppurenHyio (€:) B xpemaucro-xapbonarnyio (€:) popmanun Xybeyryancxoro nporuba; 3 — asycnoas-
Hpie rucficosuamuic: rpaunt (PR; 7); 4 — HuxHenaneolzofickMe rpaHATOMAM TNIMHHCKOTO KOMIUICKCS;
5—8 — paHHEACBOHCKHE HHTPY3IHBHLIC NOPOALI: 5 — cy6LIeIOWHbIE TPaXHTOKAHBIE ra66po, TCPAHTH, 3CCCKCH-
T, 6 — HAOANTH, HAOAHT-YPTHTH, YPTHTH, 7 — IOBHTH, 8§ — I3THPHH-refcHGeprutToBLic QoliAHTS,
9 — no3aHeACBOHCKHE rPAHHTORAM; /0 — KaMEHHOYTONLHBIC HEPEIHHOBLC CHCHATH (MTYNACKHTH, MEACKHETH,
pexe sruprE-apdscacoHNTOBME dofiauTnl B Mapmynonntw); 11, 12 — nepmckue oGpasomanns: /] — cy6-
LIC/IOYHbIC TPAXHAHMACINTH, TPAXHTH H TPAXHPHONHTH C CYGBYNKAHHYCCKHMH TENAMH CHEHHT-MOPOHPOD,
12 — cy6menounsie CHEHHTH H FPAHOCKEHUTH (OTYETANBO NOPHHPOBHAHLIC, ABYNONCBOMINATOBRE, MHPOKCCH
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Pme. 2. Teonoro-nerporpapuvecxan cxema Hyunnrosbcxoro macchsa (CesepHoe HHTpY3uBHOe Teno). Co-
craunu P.M. SAluuna, E.II. Auapeesa, B. On3batop

1 — ypTuTH; 2 — noncpowNaToBbic ypTHTH, 3 — HAOAHT-YpTHTH; ¢ — HAOAHTH; 5 — HHTCHCHBHO
HEIMEHEHHbIC NOPOAN; 6 — cybwienognbic TPaXuTOHaHME rab6po; 7 — TEpPaNHTH; § — QHOPHTHL; § — MPaMOph
# HIBCCTHAKH; /0 — cxapHHpoBaHHMC (M rpadHTHIHPOBAHHBIC) MPAMOPH H H3BECTHAKH; // — pa’puiBHbIC
HADYUWICHUR

nopoabl (ypTHTl:l, HﬁOJ'lHT-ypTHTbl, lOBHTbI), npeacTaBiAOUIHe HHTEPEC KaK KOMIUICKCHOC
TMHHO3EMCOACpKALLEe ChIpbE. K Yuciy ﬂOAOﬁHHX O0BEXTOB OTHOCATCA ,uy'-lHHl"OJ'lb-
ckuit u Bantacuuronsckue MaccuBbl CesepHoit Monrosnn. Ux gopMupoBaHHE POHCXO-
Ao B ABe MHTPY3uBHble ¢a3znl. K nmepBo#t m3 Hux oTHocatcs cy6uiesnounsie ra66po
H TepaJHThl, a KO BTOpo# — HHomuT-ypTHTH H ypTHTH. [ocneauuwe Hepemko co-
AepxaT KCeHOJHTH Gosnee paHHHX rab6po M TepanHTOB.

- ——

amMduGonosnie wnu ampubon-6noTHTOBNCE) ¢ WHAbHON cepHefl IE/NOMHBIX CHEHHTOB H peWC IIENOYHBIX
3THPHH-apPBCACOHHTOBBX TpaHHTOB; I3 — xaftnoszofickne Ga’anbTh; /4 — UYCTBCPTHUHBIC OT/IOXCHHS;
15 — pernonanbumie panomu; /6 — monroxmeyuine rnySunnsie pasnomu (I — CymGapexutt, I7 — Vanm-
tauronscxufl, /I — Wusnsrronscko-Bapyrxaprunckuit); /7 — TpaHCCTPYXTYpHBIC pa3pbiBHbIC HapyLIcHHA Cy6-
MEPHAHOHA/IBHOTO H CCBEp—CEBEPO-BOCTOYHOTO mpoctupanua (IV — Banracuuronscxufl, ¥V — dy9nHrons-
cxuft, VI — Yunratyuuroascxufl, VII — O»spmapatronvcxufl, VIII — Hamynauynbcxuit)
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yHMHIONLCKHA MaccCHB pacnosjiokeH B loro-janagHo#l uactu Xy6cyrynbckoro
jmaka (paiioH comoHa Anar-OpasHe), Ha paccTOAHHH 7,5 KM oT ycTba pyy. dyuun-Ton,
¢por0 MPHTOKA p. Ymxurua-I'on. 3neck 3akapTHpOBaHbBI ABa HHTPY3HBHBIX Tejia
enouHBIX OCHOBHBEIX nopoa: CesepHoe (0,9X0,6 kM) u FOxkHoe (0,6X0,3 km). Iepsoe
Haxoﬂ""" B6nM3M BepmiMHH ¢ oTMerkoli 24487 M, a BTopoe — B 1,2 KM l0XKHee.

CeBepHOC HHTpY3HBHOe Teno (PHC. 2) HefpasuiLHON (opMBl, BLITAHYTO B CYG-
JCpHAMOHAJILHOM HANPABJICHHH, NEPECEUCHO B janagHolf yacTH pa3phIBHBIMH Hapy-
gicHHAMH. OCHOBHYI0 €€ 4acTb CJIaraloT YPTHTH, MM NOAYHHEHB HHOIHUT-YPTHTHI,
goCTOUHYIO — cyGuenounsie TpaXHTOHAHBIE rab6po, Hepenko obpa3yloliHe KpynHuie
cxaibHBIC o6HaxeHna. TepaauTh BCTPEYAIOTCA MPEUMYILUECTBEHHO B 3K30KOHTaKTHO#M
joHc Ha TPaHHIE C YPTHTAMH H nifonur-yprutamu. Tab66po M TepanuThl oTMe-
4a]0TCA TaKXke B BHAC KCCHOJMTOB B IIEJIOYHLIX MOpoAax BTOpoit ¢a3sl. XapakrepHo
yanHyHe KOHTAKTOBO-PEAKUMOHHON 30HLI Ha TpaHHUIE NOPOJ PAa3HBIX MHTPY3IUBHBIX

3, Mexay ra66po H ypTHTaMM B 3HOOKOHTaKTE BO3IHHKAJH MOJICBOLINMATOBLIC
(,marnoxnasonue) YPTHTHI H HOTHT-YPTHTHI, a B 3K30KOHTaKTe — TepanuThl. [Iogo6HeIe
06pa30BaHHs OTMEYAIOTCA H BOKPYr KCEHONHTOB rab66po B HedenuHOBBIX NMopopnax.

JOXHOe HMHTPY3HBHOe Teno (pHC. 3) mMpeAcTaBiieHO OBYMS Y4acTKaMH, pa3oGiileH-
geiMH y3Kkoft (oxono 0,2 xm) monoco#t Mpamopos. Ilopoasl paHHe# HHTPYy3uBHOM
past — raG6po H TepasHTEl — 3[€Chb BCTPEYCHH! JIHLIP B KCEHOJIHTAX, TAro-
TeIOIUHX K BOCTOYHOMY KOHT2KTY IOXKHOro yyacrka. B imesounsix nopoaax AaHHOTO
tena OGHApYXeHBI JOBOJIBHO KPYNHBIE KCECHONHTHI BMCILAIOLIMX MPaMOPOB, a TaKike
gaxHenaneo3oiickux gnopurtos. Cpenu HedeannoBLix nopoa o6oux ysactkos HOxHoro
rena 3aMeTHoO npeo6nagaroT HOIHT-YPTHTHI, a B6JIH3H KCceHONMHTOB raG6po H MpaMopoB
NOABNAIOTCA Takke HifonuTel. BMmewalouMH nopojaMm AfA YpTHTOB M HHONMT-
yPTHTOB ABJIAIOTCA MPAMOPHI H H3BECTHAKH, KOTOpbIC BOJIH3H KOHTAaKTa C MHTPY3HB-
HHMH MTOPOJIaMH NpeTepnesH CKapHHPOBaHHE H rpadUTHIALMIO.

AHanoraMH [Iy4MHroJIbCKOro MacCHBa SBJIAIOTCA HHTPY3HBHbIe NpOABJIEHHA cY6-
eNOYHBIX raGGpONAHBIX H IIEJOYHBIX OCHOBHBIX MOPOA CPeaHero TeyeHus p. banracun-
Ton, a MexXay ee JneBbIiMH npHTokamH pyd. llusnar-I'on n Hx-Capxsiin-T'on (puc. 4).
Hntepec npeacTaBisioT ABa 060c06JIeHHBIX HHTPY3MBHBIX MaccHBa. OOHH H3 HHX —
Hxcapxafinronsckuii — obpa3syeT kpytosaneraolliee WITOKONogo6HOe TeNO ¢ H3BHIH-
CTHIMH OYEPTAHHAMH, MOMEpPEYHLIM cedeHHeM B 6,2 kM. B Hem cy6uenounsie ra66po
H TEpaJINTBl HMEIOT OrpaHH4YCHHOEe pacnpocTpaHeHHe. OCHOBHaA 4aCTb MaccHBa CJIO-
%eHa YPTHTaMH H HHOJIHT-YPTHTaAMH, ciabo oOGHakeHa H mpeAcTaBicHa TiIbIGOBLIMH
pa3BaJiaMH in Situ HJIH PEAKHMH HE6OIBIIHMH KOPEHHBIMH 06HaXeHHAMH. I1o nepudepuu
MaccuBa B ToJe kapbGoHAaTHBIX MOPOA pacnpocTPaHeHbl MHOTOMHMCJICHHbIE MEJIKHE
nafixonono6Hele BeTBALINECs Tesa HAONHTOB, HAOIUT-YPTHTOB H TEPaJIMTOB.

Opyro#ft — Ilusaarronbckuif HHTPY3HBHBIA MaccHB Haxogutcs B 2,5 KM ceBepHee
npeapiaymero. OH obGHaxeH Ha oGoux ckinoHax nmosauusl p. bantacuu-T'on. Bponb
npaBoro Gepera pekH, y caMoro ypesa BOALI, IPOCJEXKHBAIOTCA Ha paccTosHue GoJee
600 M HenpepbiBHBIE CKaJIbHbieé BBIXOABLI H3 YPTHTOB, MilOJHUT-ypTHTOB H HitOJINTOB.
Mocneaume BO3HHMKANH TONBLKO HAa KOHTAKTe ¢ BMeEIIAIOIMMMH Mpamopamu. UYTto
xacaetca GoJiee paHHHX cyGumiesiouHbix rab6po U TepanuTOB, TO HX KPYNHbLIE CKaJIbHbiE
o6HakeHHs pa3BHTHI Ha neBoM Gopty p. BanTacuu-Ton. 3aech TpaxHTOHMAHAA TEKCTYpa
rab6ponjoB OpHEHTHPOBaHA B CEBEPO-3aMaqHOM HANpaBIICHHH, MaJacT HA IOro-BOCTOK
nox yraom 70°. OtMmevalorcs ra66po H B BHAE KCEHOJIMTOB B YpPTHTax H uifonur-
ypTHTaX.

s 630 TICHHrONbCKUX HeeTHHOBBIX MOPOM, KaK M A AYYHHTOJIBCKHX, XapaKTEPHBI
KPyMTHO3EPHHCThIE, 3 MECTAMH NErMaTOHAHbIE CTPYKTYphl. [lopobl B OCHOBHOM CBEXHE.

a

—

Puc. 3, F'eonoro-neTporpadmuecxan cxema Hyuuuronscxoro Macchsa (KOxmoe HHTpyansHoe Teno). Cocra-
an P.M. flunnua, E.JI. Auapeess, B. Onabatop
Yenosnwe 0603HA9CHAA Te X¢, 4TO HA PHC. 2
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Puc. 4. Teonoro-nerporpaduiecxas xapTa pafiona pacnpoCTpaHCHHR WIC/IOYHHIX MaccHBOB BanTacHHronb-
cxoft rpynnui. Cocrasun H. Xopunn ¢ nononueunamu E.JI. Auapeesoft n P.M. Awmnnoft

1, 2 — smemalomne ToNH AoxeMOpHA: | — MpaMOphi B MPaAMOPH30BAHHKIC H3IBECTHAKH C rpadHTOM
PeAKHMM MPOCIIOAMH OKBAPUOBAHHHIX MPaMOpoB, 2 — XJIOPHTH3HPOBAHHBIC NECYAHMKH M CIaHNM; I —
neycmionausie rpauuto-rucfic (R?); ¢ — unxuenancosoficxne rab6po n aMOpHTH; 5—]0 — paHHCACBOH-
cxue cySmenounnle H menoYHne nopoan:: 5 — cybienounsie TpaxuTOHAHBE rab6po M TepannTH, 6 — 3¢~
CEXCHTBI, 7 — MENKO- H CPeAHCICPHHCThie MAONHTH, § — CpeaHe- H KPYNHO3CPHECThIC HAOAMT-yPTHTH,
9 — ypPTHTH CO waHpoBo-nATHHCTON Texctypoft, /0 — 30uLl pajrucficoBanHHA, anbGHTH3ALMH U OCAI0AC
HCHHS HAONMT-yPTHTOB H YPTHTOB; /] — srupsn-reacHGeprutobsie GofianThl: @ — TPaxHTOHAHBIE, 6 —
MHKPOKJTHHR3IHDPOBaHHLIC BOHIN CEXYIHX AACK NO3AHEACBOHCKHX MPAHNTOB; 12 — 10BHTH; 13—15 — no3aue-
JICBOHCKHE TPAHHTOHAM: /3 — cpeanelepHECTHE NefixoxpaToBuie SHOTHTOBBIC rPAHHTH, /4 — rPaHOCHCHHTD,
MECTAMH KBApUEBMC CHCHHTH, /5 — MEIKOIEPHRCTHE NEAKOKPATOBME IPAHMTM M rPAHHT-anANTH; /6 —
pasnoMel; I7 — 3NEMENTH 3ancraHus; /8§ — ¥CTBEPTHUHBIC OT/IOMCHMSA; WienovHble MaccHBn: | — Hxcap-
xafluynscxufl, 2 — Iusnarronscxufl, 3 — Capxaymscxuft, 4 — Liaxupynscxuft
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pOHTH3AUHASA, KAJHIUNATH3IALUMA H OC/IOJCHEHHE MPOSBNEHbl B 30HAX ApoGIeHHA U
ynoHHTHIaIMH. CaenyeT Takke MOAYEPKHYTh, YTO HA 3HauYMTeNbHOM mowaan Hxcap-
HHrOJIECKOTO MaccHBa (paiton ropnl 3yyx-Yyn) uliONHT-ypTHTH H yPTHTH CHIIBHO
JsMEHEHBI 10T BO3eCTBHEM CEKYUIHX Ja¢K MO3JHEAEBOHCKHX JIeHKOKpPaTOBBIX rpa-
JHTOB. B6aH3H HHX LIEJOYHbIE NOPOALI HHTEHCHBHO pa3rHefiCOBaHLI, MHKPOKIHHH3IU-

ponaf"" H MYCKOBHTH3UPOBAHBI,

[lepexoAs K paccMOTpPeHHI0 HedeaHHOBbIX mopod OB3IPMapaTrosbCKOro MaccHBa,
oTMETHM, YTO OH ABJACTCA THNHYHEIM MpEACTaBHTENeM (oHAMT-lOBUTOBON accouma-
quit (C MOAYHHEHHLIMH TOJNICBOINATOBEIMA ypTHTaMH). B ero npeaenax cy6enounsie
[a66p0, TEPanHThl H HAONHT-ypTHTHI HMEIOT BECHMA OTPAHHYEHHOE PAacNpOCTpaHEHHE
4 BCTPEYAIOTCA TNIaBHBIM o6pa3om B ¢popMe KCEHONMUTHBIX 6a0kxoB. Hauuwlii mMaccHs
4axOMTCA B CpeAHeM TeueHMH p. Ymkurui-I'on cpeau npoteposofickux mMpamopos
i giKHENaneo30ickHX raG6poHoB ¥ JHOPHTOB, TArOTEET K MEPEceueHHI0 Y MKUTHH-
ro/IbCKOTO H Oaapmaparroznbcxoro pa3nomoB. B nnaHe oH uMmeeT dpopMy NMOAKOBHI,
qoliajb ero okono 18 xM” (puc. 5). B BepTHKaIbLHOM pa3pe3’e — 3TO ACHMMETPHUYHOE
sopoHK006pa3sHoe Teslo, orpaHHueHHOE pa3ioMaMH. Maccus o6nafaet cna6o BhIpaKeH-
HHM 3OHAJILHEIM CTPOCHHEM. HanGonee 3HauHTeNbHaA (LEHTpajbHad) YacTh MacCHBa
(oxon0 13 kM°) cnoxeHa mopoJaMH rnaBHOM HHTPY3HBHOMN ¢a3bl — TPaXHTOHAHBIMH

#autamMH. CpelH 9THX MOPOA OTMEYEHBI CAHHHYHBIC KHIIbHBIC TE/1a MO3AHHX 3THPHK-
[HOTICH/IOBBIX KBApLEBLIX CHEHHTOB. IIpHCYTCTBYIOT Takke KCEHONMMTHI MpaMOpOB.

BuemHAs (loro-janajHas) 30Ha, C/IOXKEHHash IOBHTAMH M MOJICBOIUNATOBLIMH YPTH-
1aMH, BHITAHYTa BIOJb JieBoro 6opTa NoNHHH p. Y mkuruH-I'on Ha paccrosHue 5,6 kM.
Ha BOCTOKC 30Ha IOBHTOB "cpe3acTcA” CYOIIMpOTHHIM pa3fioMoM. Bmons Hero mpo-
XOMMT I0XHaA rpaHHNA BHeWHeH 30HL, rae HabalogacTcs KOHTAKT IOBHTOB C BMeLalo-
[HMH MpaMOpaMH H JHopHTaMH. KOHTakTHasA NOBEPXHOCTH 3aJIeraeT MOYTH BEPTHKAJIb-
#0 H OCJIOXKHCHA MO3JHHMH TEKTOHHYCCKHMH NoABHXkKaMu. [JHOPHTH 6JIH3 KOHTaKTa
pasrHefiCOBAaHBI H MECTAMH MpEBpallicHbl B MONOCYaThie MHKPOKJIHH-a/IbGHTOBHE
METaCOMATHTHI, 8 MPaMOPBI OKBapILIOBaHbl H KaTaKJIa3HpOBaHkI ¢ 06pa3oBaHHEM KBapIl-
XaJILIHTOBRIX 6J1aCTOMHJIOHHTOB.

Mexay ¢oliantamu H roBHTaMH o6Gocobngerca nmepexogHas 30Ha B BHOC MOJIOCHI
mmmHoft Gonee 6 xm mnpm wmHpuHe oT 200 M mo 1 xM. OHa cnoxeHa nepe-
XONHBIMH MO COCTaBY M CTPYKType MOpPOJaMH — mnOpGHPOBHAHBIMH ¢oftautamu.
B HampaBJIEHHH OT IOBHTOB K TPaXHTOHAHWM dofianTam B mopdpuposuaHbIX doltanTax
NOCTENEHHO YMCHBILIACTCA COACPXAHHE KPYNHBIX KpHcTajuioB Hedennna (35—55%),
BO3PACTaeT poJib IIENIOYHOTO MmojieBoro mmnarta (MHkponeptuta). Ilopona craHoBHTCA
6onee omHOPOAHON M MOCTENEHHO MPHOGPETAET OTHETIIMBYIO TPAXHTOHIOHYIO TEKCTYPY.
CrpoeHne u coctaB OB3pMapaTrofibCXOr0 MacCHBa XOPOILO HJUTIOCTPHPYIOT pa3peshl,
COCTABJICHHBIC MO TPEM MEPECECUCHHAM BKPECT NPOCTHPaHHA 30RaNbHOM CTPYKTYpH
(puc. 6). Tonbko B ee kpaesoft (ceBepo-BocTouHOMl) yacTH obHapyxkeno o6ocobneHHoe
Teno cy6uienovyHnx ra66po, MUHPOXCEHHTOB, TepalHTOB H HitosHTOB, 3aneraloliee Ha
rpaHute ¢QolauToB ¢ BMemaromAMH MpamopaMH. I'a66ponabl, MHPOKCEHHTH OTJIH-
9210TC HEOAHOPOAHLIM MATHHCTO-LUITHPOBHM C/IOXKECHHEM. TepajiHThl HMCIOT TpaxH-
TOHAHYIO WM MOJIOCYATYIO TCKCTYPY. ABTOPHI CKJIOHHBI OTHOCHTh JaHHLIC MOPOABI K
PaHHHM MarMaTHYeCKHM o6pa3oBaHHMAM, MNPEAIIECTBOBABUINM BHEAPCHHIO raaBHOM
HHTPY3uBHOM $a3sl TPaXHTOHAHBIX GoHAHTOB H IOBHTOB. )

Munepanoro-nerporpadpuieckne 0co6eHHOCTH Nopoa OTpaxaloT CHACHHPHKY Be-
ECTBEHHOro CocTaBa HedeMHOHOCHBIX MarMaTH4YeCKHX acconmnanmii. Tosbko npu co-
YeTAaHHH paHHHX IWIEMOYHO-Tab0pONAHBIX H MO3OHHX HHTpYy3uil ¢oillmonuToBHIX
NOpoJ BO3MOXKHO JOCTATOYHO IIHPOKOE paclpocTpaHeHHEe HHOJHT-YPTHTOB H YPTHTOB,
kak 310 MMeeTr MecTO B JIyYHHroabckoM H BanTiacHHronnckux MaccuBax. 3aech

CyllleCcTBEHHO HedeIMHOBLIE MOPOAB NPEACTABJICHb ABYMS Pa3HOBHOHOCTAMH. OnHa
H3 HHX aHXHMOHOMHHepanbHas (90—95% nedennna), xax npasmno, jeHkokpatoBas H
PaBHOMepHO3epHHCTan. [Ilns Hee xapakTepHa NJIAaHHAMOMOpdHas CTPYKTypa, Koria
MeXOy rocnoACTBYIOIHMH YeThIPEX- H IIECTHIPAHHBIMH BBIAC/CHHAMH KPYIHBIX 3¢peH
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Puec. 8. Teonoro-nerporpaduuecxan cxema OBIpMapaTronscKoro uteaouHoro Maccusa Cesepuoft Monronun.
Coctasunn P.M. Aumua, E.JI. Augpecesa, B.A. [asnos, B.A. llepnos, [, l'apam

1 — rxaftHolofickHE OTNROMEHHA PEUHBIX AOaMH; 2 — Aafixu nepMcKuX CHeBHT-nopdupos; 3 — ahxe
NO3AHCCBOHCKEX MEIKOICPHHCTRIX FPAHHTOB; 4 — neflxoxpaToBuic rpaHHTH B rpanocReHHTH (D, ) aonuay
p. Vomurnu-Ion; 5 — NocTMArMaTHYeCKas KanHIUNATHIAUHN; 6—/] — pAHHMEACBOHCKMC HHTDY3IHDHUEC
nNOpoAn: 6§ — XPYNHOKPHCTAJUIHYCCKHE NONCBOMINATOBLC YPTHTH H IOBHTH, 7 — nopduposnanLic GoRtanTs,
8 — TtpaxuTomaHbic IrupHH-reacHGeprutosne doftautn, 9 — menvrefirutl, nlonnTm, /0 — TepanuTy,
11 — Tutanasraronne rab6po; 12— 14 — HuxHENAaNeo3ofickue NOPoAN: 12 — NAATHOTPSHHTH, /3 — AHOPHTH,
14 — ra66po; 15 — noxemGpaficxne MpamMopsi; /6 — NPUEKOHTAKTOBAA 30HS ApoGNeHNS H MIJIORHTHIALEN, .
17 — reonornuccxue paspesul (/—III), 18 — cxsamuHM; 19 — NOCTeNcHHbIE NEPexoaM MexAy Bedens-
HOBLIMH NOPOAaME; 20 — PErHOHAJIbHLIC PA3JIOMB

HedesIMHA pacnonoKeHH TEMHbiE KCEHOMOPGHbIE BhIAENEHHS THTAHABTHTa. Jlpyrad
Pa3HOBHOHOCTb 06NagaeT HCOMHOPOAHLIM IIIHPOBO-NATHHCTHIM CJIOXCHHEM, NMpPH KO-
TopoM HabmlonaeTca 4epeAOBAHHE Pa3jHOBEJHKHX YYaCTKOB, COCTORIMHX B OCHOBHOM
u3 Hedenuna (10 95%) 4 MOYTH JHUICHHLX UBETHHIX MHHEPanoB (6IHIKHX KX ypTHTaM),
C MATHHCTWMH 060COGICHHAMH, coaepXalHMu  15—20% uBeTHHX MHHepanop. OHF
OTBEYAlOT MO COCTaBY HHONHT-ypTUTaM. M3 BTOpMuHMX o6pa3zosaHuft B paccMaTp¥F
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¢MbIX TOPOJAX Yallle BCEr0 BCTPEYAIOTCA KaHKPHHHT, UCONHTHI, MEJIKOHIOLYATHIE

uaoT, HMHOTAa KanbUHT, obpasyroluecs 3a cuetT Hedenuna. ITo nupokceny mmoraa
43BHBAIOTCA amM¢pubon, xnoput, 6HOTHT.-B ypTHTaX H HHONMUT-ypTHTAX B NPHKOHTAK-
oBbIX 30HAX C PAaHHHMH ra66ponaMn HIIH B6JIH3M HX KCEHOIHTOB NOABJIACTCA NO3ARAMR
grarHoxas (nabpanop mnM aHOe3HH, A0 10%); B MeTacoMaTHYCCKH-HIMCHCHHMIX
aIHOCTAX TMPHCYTCTBYET BTOPHYHbIN KanueBo-HaTpHeBulli monesoft mmnat (5—15%).
AKUCCCOPHBIE MHHEpaIbl — anaTuT (1—3%) H THTaHOMAarHeTHT (0—0,5%). B Hamenen-
geix MOPOJIaX BCTPEYaEeTCA rpaHaT.

Haubonee paHHHE HHTPYIHBHbIC MOpPOAB NpelAcTaBieHb cyGmenounsiMu ra66po,
goTOpbiC HMCIOT TPAXHTOHAHYIO CTPYKTYPY H THNHYHLIA [UIS HAX COCTaB: THTAaHABIUT
(45,50%), onmuBuH (0—20%), nnaruoknas (35—75%) — naGpanmop, pexe GHTOBHHT
i @HACIHH; HHOTZA MPHCYTCTBYeT KepcyTHT (5—10%), nmu6o B suae kalimMbl Bokpyr
gHPOKCCHa HJIH ONIHBHHA, naubo 'n BHIE CaMOCTOATENbHBIX BbiaeneHu#. a66po —
gpcHMYILICCTBEHHO CBEXCE, NIATHOKIA3 H3PEAKa MEIHTHIHPOBAH, N0 NUPOKCEHY Pa3BH-
$310TCHl KEPCYTHT H XJIOPHT.

TepanuT oT cybuiesouHoro rab6po oTnuuaeTcs MHUIL NpucyTcTBHEM 5—109, Hede-
auHa. KONMYECTBO UBETHBIX MHHEPANOB B HUX OJHHaKOBOE. B TepanuTax B NpHKOHTAK-
toBoli 30HE C YPTHTAMH H HAOIUT-yPTHTAMH Hepellko HabnrogaeTcA nosguuil Hedenuy,
Pagnnnalouumcu M0 MJIaTHOKNa3y BIUIOTH A0 MOJIHBIX MCeBAOMOP}O3 3aMelteHH.
OnHAKO BCTPEvaloTCA TEPaHThl, B KOTOPbIX HedesmH obpa3yeT caMOCTOATE/IbHbIE
xceHOMOP(QHbIC BLIENCHHA B MPOMEKYTKaX MEXAY IUIATHOKJIAa30M H THTAHaBTHTOM.
B IOxHOM Tene JyYyHHroJIbCKOro MacCHBa BCTpeHEHBbI JieKOKpaTOBble OJIMBHHOBbLIE
repanaThl (nnaruoknas + Hedpenun — 85%). Tepanuthl, kak u ra66po, H3MeHEHDI
1260. AKLECCOPDHLIE MHHEpajibl B HHX MpEACTaBiieHbl anaTtHToM (0,5—3%) u THTaHO-
marHeTHTOM (@0 19%). Cneayer o0co60 NOAYEPKHYTb, YTO HHTPY3MBHLIE MOPOILI
JlyyMHroJIbCKOTO H B3JITICHHTrONLCKOrO MacCHBOB — YPTHTHI, HAOAHT-ypTHTHI, Cy6-
lleI0YHOE TPaxMTOHAHOe ra66po H TepajJHTbl — MO MHHEPAJILHOMY COCTaBY, CTPyK-
TypaM H TEKCTYpPaM COBEPIUEHHO aHaJOrHuHbl noponaM Kus-lllanteipckore, HbiHe
pa3paGaTeiBaeMoro MectroposxaeHus B Kysnenkom Asnaray (1, 2).

HOna marmatuyeckofi accouuaumnM, npossicHHO# B OB3pMapaTrojibCKOM MacCCHBE,
xapakTepHa TOCMOACTBYIOLIAA PONb INEJIOYHLIX CaJIHYECKHX MOPO[, ((TPaXHTOHIHbIE
$oMANTEI, IOBHTHI, nopdupoBugHbie GOAAUTHY), B TO BpeMs XaK PaHHHE HHTPY3HBHBIC
obpasoBaHHsa (rab6po, NMHPOKCEHHTHI, TEPaJHTLI) Pa3BHUTHI OTPaHHYEHHO, TJIABHLIM
obpazom B ¢dopme kceHONMHTOB. TpaxHTOHIHLIE (POHAHTHI 3aHHMAIOT 3HAYHTENILHYIO
pomwams MaccuBa (40 13 km’). OHH OT/IHYAIOTCA TPH3MATHYECKH-3EPHHCTBIM CJIO-
XeHHEM ¥ IUIaHMapasieNbHOM opueHTHpOBKO# npeobiagaoMX KPHCTAJIIOB KaJIHEBOTO
noseBoro mmnarta (MUHKponepTuta, 45—60%), MexAy KOTOPLIMH 3a)KaThl H30OMETPHYHBIE,
Gonee kpynHble BoigesneHus Hedenuna (30—38%) u Menkue NPUIMBI ITHPHH-TEHEH-
Gepruta (8—15%).

IOBHTH C/Iaral0T MOLIHYKO (A0 2 KM) SHAOKOHTAKTHYIO 30HY LIEJIOYHOTO HHTPY3HBA
H CBA3aHBI MOCTENEHHBIMH MEpeXoJaMH € TPaXHTOHAHBIMH ¢dolisuTamu. B oTianune
0T HHX I0BHTHI oboraieHbl HepennHom (g0 60—75%) m aBHO oGeHEHBI LICJTOYHBIM
noneBeIM wInaTtoM (Ao 15—20%) npH yMEpeHHOM cOHep)KaHHHM LBETHBIX MHHEpPaJiOB
(10—15%) (srupuu-reaenbeprut, ampubon u 6uoTut). FOBHTH HMEIOT cBOCO6pa3HyIo,
xak 6b1 mMopdUPOBHAHYIO TEKCTYpYy, Koria HedenuH BuigenseTcs B BHOAEC NOBOJIbHO
kpynHbIX ‘(0T 2X2 #o 4X4 cM) KpHCTa//IOB, TECHO NPHMBIKAIOIIMX APYr K Apyry, a
B IpOMeXYyTKaxX PacnoJiaraloTcs MeHee H30MOPGHbIe BhIAEICHHA MHKPOK/IHH-NEPTHTA.
Hopoarl noBosLHO CBEXHe, H3 BTOPHYHBIX MHHEPANoB npeobnagarT ans6uT (10 9%) U
XankpuHut (00 6%); aKLUEeCCOPHbIE — THTAHOMAarHETHT, amaTHT, cdeH. Cpean IOBHTOB
#morga 060CO6AOTCA YYACTKHM MOJICBOUINATOBLIX YPTHTOB. ITO jeiikokpaToBhlie
YPYNHO KpHUCTAJJIHYECKHE NOPOABL, CJIOKCHHBIE TPEHMYILECTBEHHO HedenuHoM (85—95%),
MuUkpoknuuoM (mo 6%), Ha OONI0 LBETHBIX MHHEpaoB HpHXoaMTcA He Gonee 8%
(>rupun-renen6eprut, ampubon, 6notut). Hapenka no Hedenuny passusaetcs KaHKpH-
HHT uu anb6uT.
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Puc. 6. Teonoruyueckne paspesnl 4epes pyAHOE NONC NOACBOILNATOBLX YPTHTOB, IOBHTOB H HOPPHPOBAAHKX
dofiantos (npasuft Gopr p. Osspmapat-Fon). Cocrasunu P.M. Simnua, EJI. Augpeesa, B.A. Ilasnos,
I. Tapam

] — XpYNHOXPHCTAJIMYECKHE IOBHTH C YYACTKAMH MOJCBOIUNATOBWX YPTHTOB; 2 — nopduposRAHEIe
GofRUTM; 3 — TPaxMTOMAMBIE IrHPHH-reAcHOCPTHTOBLC GONANTH; 4 — KANHWMATHIMPOBAHHBE (ofinn-
TH; 5§ — 30HM pa3rHeficopanna 10BHTOB H dofianTos; 6 — 30HW ansGHTHIAUMN; 7 — 30HW MHKPOKIR-
HH38UHH M MYCKOBHTH3ALMM; 8 — Apo6nenue, ansGHTH3ALNHA, MHKPOKSTHHH3ALMA ¥ OKBAPLCBAHHC NpH-
KOHTRKTOBOfi 30HMW IOBMTOB H BMCIIAIOIIAX AHOPHTOB; 9 — MOCTHHTPYIHBHLIC PAIPHIBHLIC HAPYUICHHA,
10—12 — nopoam smemaiomeft pamui: 10 — Mpamophl, /] — deHHTHIHpOBAHHME HUEHenancoloficxue
ra66po, 12 — anopuTH: a4 — cnabo mIMeHCHHMe, 6 — (CHHTH3MPOBaHHME M pajrncficosanume; I3 —
nefixoxpaToBhie TPAHATH M FPAHOCHCHHTH NOMHHM p. Yaxuruu-Fon

Pxc. 7. TleTpoxumuiecxas auarpamMma nopoa Jdyenuronsexoro, BanTacHnronsckux 1 OBIpMapaTrosbCxHx
MAaCCHBOB

1 — yptar; 2 — noaesoumatosuifl ypTut; 3 — uflonur-yprat; 4 — cybinenodHoc TpaxHTOMAHOC ra66po;
5 — tepannt; 6 — 108uT; 7 — Gofisur; I-V/ — NOAR HIMEHIHBOCTH NOPOA



Ha OTHACNBHLIX YYacTKax B 30HaX pa3rHeficoBaHHs W ApOG/NEeHHA I0BUTHI H MoOJIERO-
aTOBbIE YPTHTHI NOBOJIbHO HHTEHCHBHO aJbGHTHIHPOBAHBI H OT/IMYAIOTCA OT CBEXHX
10pOA HEOOHOPOJAHbIM TAKCHTOBBIM CIOXCHHEM. ANbOHT 3aMeliaeT HedesHH, HHOrAa
o HEMY Pa3BHBAeTCA arperat, COCTOALIMH U3 Yeimryek 6noTHTa M KaHKpHHHTA. Hepenko

»6HT BBIIENACTCA H B BHOE CAMOCTOATENbHBIX 06pa3oBanuii Hapsay ¢ PESIHKTOBLIMH
4aCTKaMH MHKPOK/HH-IepTHTa. O6lllasi CyMMa MOJIEBLIX IINATOB COCTaBAseT 25—30%.
[Ipn aNbOHTH3AUMK UBETHEIC MHHCPAIE! MOYTH HALEJIO 3aMELLCHEI GuoTHTOM.

flopdupoBHARble GOHAHTEI CIATAIOT AOBOJILHO IHPOKYIO NEPEXOAHYIO OT IOBHTOB K
1paXHTOHAHBIM dolisutaM 30Hy. OHH OTJIHYAIOTCA TEM, YTO B HHX KOJIHYECTBO HedesTHHA
10 CPRBHEHHIO C IOBHTAMH yMEHBLIAETCA (40—60%), a MEXPOKJIHH-NEPTHTA BO3pacTaeT
95—40%). KpynHble KpHCTaJIbl HedennHa BBIOENAIOTCA B popme riomeponopdupo-
ghiXx ArPEraToB HIH B BHAC OTAC/bHBIX nopdupokpucraios. IIpoMexyTkn Mexay
scpHaMH He(enMHa BLINOTHCHL Gonee MeNKHMH NPH3IMAMH KaJIHEBOTO 1OJIEBOTO
gnata. Ilo Mepe npHbaHKeHHA K TPAXHTOHOHBIM GONSIHTAM KOJIMYECTBO IUETIOYHOTO
{0/IEBOTO IINATA YBEJIHYHBAETCA H NOPO/a MpHOGpeTaeT c1a60 BbIpaMEHHYIO TPAXHTOHA-
uylo TEKCTYpY. Cpenu UBETHBIX MHHEDPAJIOB ITHPHH-TeICHGEPIHT COXPAHACTCA JIMLIB B

JHKTaX H coctaBiaseT RHe Gonee 2%, ampubon — mo 5%, 6moTur — 4—5%. Aknec-
copHBIE MHHEPaJIbl T¢ XK€, YTO H B JOBHTaX (THTAHOMArHETHT, AMATHT, CQeH).

CpaBHHTE/ILHAR NETPOXHMHYECKAN xapaKkTepucTHKa. Ha coanolt auarpamme (puc. 7)
oTYET/IHBO BHOHO, 4TO riaBHefilume BHAM mopoA HMeElOT cybuenouyno#t (rab6pouat)
4 menouHofi (TepanuThl, HAOJHT-yPTHTHI, YPTHTHI, IOBHTHI, Qoliautel) coctas. IIpn
3TOM NOPOAbl PaHHHX HHTPY3HBHEIX ¢a3 [yunnronbckoro u bBanrscHHronanckux
maccuBoB o6pa3yioT nerpoxumuieckue noya (I u II) B unTepBane 3naveHHil rnaBHLIX
oxucnoB (B %): 44,50—49,00 SiO; 2,6—5,2 Na,O + K;O. [Ing HUX XapaKTepHb! NOBLI-
meHHoe comepxaHue (B %) xenesa (mo 15), turana (1,1—1,5), rauHosema (16—17),
xansuus (13—15) u noBoneHO HH3KHE 3HavYeHHA MarHus (1,5—7,5) u xanus (0,29—1,2).
H3 MHKPO2/IEMEHTOB HM cBoitcTBeH XpoM (171—324 r/1). UaeHTHYHBI MO XHMHYECKOMY
cOCTaBY M ILEJIOYHBIE MOPOAB riaBHO# ¢da3bl TeX ke MacCHBOB — YPTHTHI H HifonHT-
ypTHTH (nons IIT u IV). Ouu oGoramensl rauHosemom (27,7—30,8%) n umenodamy,
ocobenHo HaTpueM (11—13%). 3aMeTHO OT/IHYAIOTCA MO XHMH3MY MOponbl Apyro#
poftauT-toBHTOBOM accounaunu (Osspmapatronbckuft maccus, mons V u VI). Oun
xapakTepH3yloTca Gonbule# KpeMHEKHCAOTHOCTBIO (48—54% Si0:), HH3IKHM colepxka-
nneM Kaabuua (1,3—2,3%) npu AoBosabHO BhicOKO#f KOHUEHTpaLUMH raHHo3eMa (26,5—
28,2%) u wenouett (15—17%), cpeau KOTOpPLIX Bo3pacTaeT poib kanusa (4—5%). Ilerpo-
XHAMHYECKHE OTJIMYHA JAHHBIX MOpOA MOQYEPKHBAIOTCA TAKike H TEM, YTO B HHX CpeaH
NETYYHX KOMIIOHEHTOB MCHbIllee 3HAYCHHE, Y€M B YPTHTaAX H HHAOJHT-ypTHTaX, HMEIOT
yraekucnora u Boaa (Tabn. 1). YcTaHaBIMBAIOTCA TakKke onpenecsicHHbIC Ppa3IHYHA
H B MOBEOACHHM THNOMOPQHEIX 31EMEHTOB-NpHMeceil, Takux, kak cTpoHuuii, Gapmil
A peakue menovH. KOHUEHTpanusa NOCACOHHMX HHYTOXKHA B YPTHTaX H 3HAYHTEJIBHO
suimie (B 2-——5 pa3) B ioBHTax. Jlyin 10BHTOB XapakTepHul 6osee Bbicokne (mo 1600—
1700 r/T) conepxaHua Gapus H rajafus, B TO BpeMs Kak IS YPTHTOB Gojiee THNMHYEH
crpouunli (700—900 r/T).

Ipn onpenenenuu popmMaunorHON NpHHaAIeKHOCTH HedennHOBLIX nopos CesepHoit
MOHrOoIMH aBTOPHI HCXOOMJIH M3 YCTAHOB/ICHHBIX BbILIC NMPH3IHAKOB BELUECTBEHHOTO
C0CTaBa, YYHMTHIBAA MPH 3TOM, 4YTO MLIENOYHO-raGGpOMOHBIE W BHLICOKOTIHHO3EMHCThHIE
menoyHble MOpoAbl (HHOMHUT-YPTHTHI, YPTHTHI, IOBHTHI, dolisuTn)) MoryT co3gaBaTh
o6oco6neHuble reosorHuYecKHe Tena, GOPMHPOBABLIHECH B CXOAHBIX YCJIOBHAX, TECHO
BIHMOCBA3AHHEIE B IPOCTPAHCTBE H BO BpEMEHH. AHAJIOTH 3To# HHTpY3nBHO# dopMaLHH
meectHnl B Tyse, 3a6aitxanbe, Ky3Heukom Anartay u ap. Ina HuUX xapakTepHb! o61mne
IPH3HAKM: IPHYPOYEHHOCTh K JPEBHHM pa3gpo6ieHHbIM MOAHATHAM (CpeAMHHBIM Mac-
(HBaM) M KOHTpOJb cyGmenouynoro raG6poHAHOro H WIETOYHOro MarMaTH3Ma TpaHC-
HH MEXCTPYKTYPHHMH TrIyGHHHBIMH Da3jioOMaMH; HaJIHYHC HECKOJIbKHX HHTPY3HB-
iNx ¢a3 BHeOpEHHA; CXOACTBO MHHEPAJBHOTO COCTABAa OAHOTHMHHLIX MOPOA H HX
IeTpoxumudecknx ocoGeHHoOcTefl; OAHOTHMHOCTL THNOMOPGHLIX 3/1eMEHTOB-pUMeceik
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TaGanya 1
Xnumuvecxnit cocran (3 Mac. %) B cofepKaHNe MHKPO3/IEeMEHTOB (B I'/T) B NOPOAAX LIEJOUHBIX Maccung,

Komno-| Opapmaparronscxuit Maccus Hyunnronscxuit MaccHs BantacuHronscxue Maccupy,
HEHTHL 1 oneBo-| tosHT dofiaur cy6buue- | repa- |uHomur-| yprur |cyGure-| repa- |uHomr- YPThY
wnaro-| (5) noyHoe | NHT  |ypTHT (4) |nounoe| nur |ypTHT

BLift yp-| nopdu- | Tpaxn- | 46650 (7)) ra66po
T (2) POBHI- | TOHA-
Huilt (2)junift (2)
I

SiOo; 48,22 49,32 5220 54,70 48,16 42,16 42,73 4387 49,37 47,57 4207 3773
TiO, 0,17 027 04l 0,36 110 L,3g1 084 032 1,10 1,23 1,03  o,8
ALOs 29,07 26,30 23,63 21,90 16,13 19,72 23,62 30,11 1520 17,95 20,84 2935
Fe0s 0,84 1,50 1,63 1,83 1,60 2,65 1,93 0,64 2,85 3,17 1,83 1,05
FeO 1,62 2,26 348 269 434 6,35 5,14 1,41 8,79 802 6,18 16
MnO 006 006 0,10 0,09 o110 0,14 012 o010 023 023 0,14 -
MgO 0,41 0,38 055 0,56 7,50 2,11 1,16 0,26 1,49 049 231 035
CaO 1,66 2,20 2,64 2,67 1537 13,67 895 445 13,13 820 11,82 704
NaO 12,20 11,46 990 8,69 2,79 658 931 1231 424 576 8,24 11,60
K:0 435 440 4,17 552 0,29 1,60 2,68 3,80 L17 364 258 600
H,0 1,20 0,97 08 035 2,00 1,83 2,01 1,34 080 235 1,72 —
CO: Ca. 045 034 025 0,04 025 1,09 092 029 012 034 -
P:0s 010 0,16 009 0,6 029 072 030 031 053 019 052 060

S 0,02 0,03 0,02 - 0,03 6,03 0,05 0,06 0,02 0,01 0,07 —
Ni* 18 8 8 — 55 8 {5 12 8 8 11 —
Co* 18 13,3 10 — 16 24 19 12 10 16 19 -
B 'Ad 70 26 20 — 178 62 50 17 28 16 78 -
Cr* 10 20 10 — 324 19 10 It 171 15 21 —
Nb* 25 34 20 — “20 20 .35 20 20 20 20 -
Ze* 200 150 100 — 50 148 105 43 170 148 218 -
TR* — 110 80 — — — 70 100 — — — -
Sr* —_ 245 355 — 580 800 555 590 2020 1780 723 —
Ba* —_ 1174 1794, — 170 300 346 677 1340 736 253 —
Ga 30 46 50 — 20 20 25 25 30 30 33 —
Be 3 4 2 —  He of6n. 2 5 5 2 2 5 -
Sn 0,4 8 — - ”  He o6u. He o6u. He o6u. He o6n. He o6u. He o6u. —
Mo 3,5 3 2 — 2 2 5 4 5 5 5 —
Pb 5 22 10 — Heobn — 10 15 10 10 10 -
Cu 30 42 20 — 100 50 30 40 50 50 53 -
Zn 110 156 80 —  He obm. 50 50 100 80 80 50 -
Li* — 24 20 — 2,3 2,7 9 13 9 16 8 -
Rb* —_ 80 63 — 10 21 42 56 42 50 k] -
Cs* — 1,4 5,6 — 28 1,8 L5 1,2 1,8 1,8 1,2 -
Sc — — — — 50 He o6n. 20 20 — —_ — -
La — — — — 50 50 50 50 — — — -
Y — — —_ — 20 20 10 45 —-— — — -

*[lo NAHHLIM XHMHYECKOr'O' RHAMHAA,

NpuMeuanne., Ananndnt smmonnenst 8 MTEM AH CCCP, B LIXJI u nabGopatopun crextpaib:
Horo ananmusa; ananntuxu O.I. Vuanosa, U.B. Koponesa, C.1. Bpouckas, H.B. Bacanaepa, C.U. [as-
punona, T.A. Korenxo. B cxof6xax — 4ncAO aHAIMIOB,

(Ba, Sr, Ga, Ti, Co, Ni, Cr, V), Toraa kak cogepxkanne Zr 1 Nb oTnu4aerca HH3KHM
yPOBHEM; MeETAJUIOTEHHYECKas CMELHAIH3AIHA B OTHOIUCHHH TaKHX MNETPOTCHHBIX
371EMEHTOB, KaK LIEJIOYH, aJIlOMHHHMN, xKene30, THTaH, docdop.

YT1o KacaeTCa TCHE3HCR MOPOJd PAcCCMOTPEHHBIX MACCHBOB, TO HX HHTpPY3HBHaf
NpHpoJa NMpH3HAeTCA GOMBIIMHCTBOM NETPOJIOroB. B HacToslee BpeMsA He cylecTByeT
ocobuix comueHnuli, uTo HedeIHHOBBIC NMOPOAEI, B TOM YHC/Ee H YPTHTHI, SBJIAIOTCA



;aKOHOMEPHBIMH 4neHaMH A depeHUNPOBaHHBLIX MarMaTHYECKHX cepHii: cybiuenoynoe
(366p0 — Tepamut — HAOMHT-ypTHT — YPTHT; NMOJIEBOIINATOBLI# YPpTHT — IOBHT —
¢oﬁﬂHT-

TakuM o06pa3oM, OyYHHTOJbCKHE, O3ITICHHTOJILCKME H OB3PMapaTrojibCKHe He-

HHOBBIE MOpoAbl (YPTHTH, HHONHT-YPTHTHI, IOBHThI, GORAHTBI) ABNAIOTCA MEPBHY-
gblMH MarMaTHYECKHMH 06pa3oBaHHAMH, KPHCTaJIIM3OBaBIUIHMHUCA W3 pacIuiaBa, He-
oCHIIIEHHOr0 KpeMHe3eMoM, 060rallleHHOro rJIMHO3eMOM M 1LeI0YaMH, a Takxe yriie-
(HCTOTOR.

HE®EJHHOBBIE NOPOABI KAK HCTOYHHK KOMIUIEKCHOIO IJIMHO3EM-
H HEJOYHCOAEPKANEIO CBbIPbSA

B Cosetckom Coro3e BnepBbie pa3paboTaHa H BHeApeHa B LIMPOKHX MPOMBILLJIEHHbIX
vaciitabax 6e30TxonHasA TEXHOIOTHA NMepepaboTKH MPUPOAHOTO HEPENHHOBOTO ChIPbA.
Mo sTo#t TexHosnoruu paboraroT Ilnkanesckoe o6reauHeHue "T'HHO3eM”, BonxoBckmii
wmmuﬂnenuﬁ 3saBof, AYHHCKHit rnuHO3eMHbIH KOMOHHAT. [IpUMeHeHHe NaHHOM TeXHO-
JOTHH MO3BOJIAET HCNONB30BAaTh BCE KOMIIOHEHTHI PYA H MOJIY4aTh B KaUECTBE OCHOBHBIX
gpOAYKTOB TJIMHO3eM, COAy, MOTall, MOPTAaHAUEeMEHT # Ap. [4). K npomblineHHbIM
peeNHHOBBIM pynaM | copTa (KOHKYPHPYIOWIHM Mo cebecToMMOCTH ¢ GokcuTamu
cpeAHErO M HH3KOTO KauecTBa) npuHamiexaT ypTHTel Kus-Llanteipckoro mecto-
pOXACHHA. Takne pyabl pacnpocTpaHeHbl B npegenax IdyuuHronnckoro, Bantacuu-
ronsckoro u OBapmMapaTtrojabckoro MaccupoB CeBepHoit Mouroanu. Xumuueckuii coctas
peeTHHOBBIX PYA 3THX MAacCHBOB H T/1aBHble TEXHOJIOTHYECKHE MapaMeTphi, ompe-
JeNAIOLINE KaYeCTBO HEPETMHOBOTO ChIpbA (wenovuHo#f, XxpeMHHeBBIH H KanbuUHEBbIH
moayJH, Ta6a. 2), yka3slBaloT Ha MPHHALJIEKHOCTh MOHTOJIbCKHX HEe(EeIHHOBLIX NOpoa
x pyAaM 1 copta. OHH GNM3KH MO KAaYECTBEHHBIM MOKa3aTe/aM K pa3pabGaTLiBacMbIM
p CCCP pyaaM H OTBEYalOT TIJIABHBIM TEXHOJIOTHYECKHM TpeGOBaHHAM, MpeabAB-
n8eMbIM K TJIHHO3€M- H LieioyHcodepkamemy coipblo (AlLOs > 26%; SiO: < 45%;
Fe;0s + FeO < 5%). Kpome Toro, AyYMHroJIbcKHE H GINTICHHTONLCKHE YPTHTHI MO
TeXHOJIOTHYECKHM MOKa3aTessM GIH3IKH K MPHPOAHBIM HeeTMHOBLIM PyaM 3KCILIyaTH-
pyemoro Kus-lanThipckoro MecTOpOXAGHHA, a TaKkKe K KMAIIANTBLIPCKHM M XHOHH-
CKHM KOHLEHTpaTaM pyx (cM. Tabn. 2).

B TO ke BpeMs HHOJIHT-YPTHTHI, pa3BHThbIE B NPEAESaX TEX ke MAaCCHBOB, HECKOJILKO
yCTYNaloT Mo ka4yecTBy ypTHTaM. OHH coaepkaT Gosblle HBETHBIX MHHEPAJIOB, BJIHAIO-
L¥X Ha MNOKa3aTelb CONEPXKAHHA ’Keje3a H MArHHA — BpeOHBIX KOMMOHEHTOB
Ins TeXHoJOoTH4Yeckoro mnpoliecca. OmHako mocjie MNpeaBapHTE/ILHOTO 06orallleHHA
METOOAMH 3JIEKTPOMATHHTHON cemapauuu H GIOTALHH MOXKHO MOJIy4aTh HE(QETHHOBBIE
KOHUCHTPAThl ¢ NPOMBILIJICHHBIM COREpXaHHEM TJIHHO3eMa H wenoveil. IIpu 3tom
ZOAS MAarHHEBO-XKEJIEIHCTOTO0 KOMIMOHEHTAa YMEHBIIACTCA X0 OONYCTHMBIX MpeaesioB.
CnenyeT momuepkHyTb, 4TO HHOMMT-yPpTHTHI Ha HM3yHEHHbIX MAacCHBaX He SABJIAOTCA
npeobnagaromeli nopogoit, BcTpedalroTCs HAapAAY ¢ YPTHTAMH B mNpeleiiax e€OHHbIX
PYOHBIX TeJ, ycTynas WM B obmeM o6bemMe kak Mo MIOLANH, TAK H Ha TAyGHHY.

Yro ke xacaeTca HedeIHHOBBIX MOpoA-pyA OBIpMapaTrojlbCKOre MacCHBa, Nped-
(TaBJICHHBIX IOBMTaMH, MOJIEeBOIINATOBLIMH YpPTHTaMH H ¢oiliantamu, To Haubosee
KaYeCTBEHHBIM TJIHHO3€M- H WIEJIOYHCOACPXKAIHUM ChIpbeM CpeH HHX ABJIAIOTCA
NONICBOIUNATOBbIE YPTHTH H NefikoxkpaToBble IOBHTHI. OHH CJIH3KH MO XHMH3MY K
3HaNIOrHYHBIM HedeTHHOBLIM NOpPoAaM pa3BeJaHHOTO BasHKONIBCKOro MeCTOPOXACHUA
{Tysa, CCCP). IIpeo6namaroliue Ha 3TOM MECTOPOXAECHHH MOJIEBOIINATOBbIE YPTHTHI
0TBEYAlOT TEXHOJIOTHYECKHM TpeGOBaHMAM, NMPENBLABJIAEMBEIM K IPOMBIIIJIEHHOMY THIY
Pya 1 copra, Tak kak oHH comepkar (B %): SiO; — 42—45, Al,O; — 26, Fe:0; + FeO — 3,
Ca0 — 4,6, K:0O + Na;O — 15,5. TIpepanupyiomne 8 OB3pMapaTrojibCKOM PyZHOM
ojle }OBHTH! GJM3KM K HHM MO 3HaMEHHIO TN1aBHBIX MOJIE3HBIX KOMNOHEHTOB (Al O3 —
26%, Na,O + K:0 — 14—16%), HO OTNIHYAIOTCA HECKOJIBKO MOBBILIEHHBIM COIEpkKa-
Baem SiO; (48—50%).



Tabauua 2
Xnumuvecxuli cocras (3 Mac. %) u mogymn (Ms,, Mr,0, Mc.) HedeHHOBBIX NOPOA—PYA PAVIHYHEX MACCHBOB

Komno- Os3pmapatrossckuit Hyunuronbckui Banracunronsckuit Kus-llanteipckuft KoHueHTpaTH pya
HEHTHL noJeBo- netixo- YPTHT noneso- ufionmr- ypTHT HifonnT- YPTHT noseBo- KHALIaN- XH6HH-
wmaroBbi#t | xpaToBhift «@ umarosuiit | yprur (2) YPTHT IINaTOBb# | THIPCKHE ckHe
YPTHT 10BHT (2) ypTHT (2) = YPTHT
1 2 3 4 5 6 7 "8 9 10 11
Si0, 48,22 49,32 43,30 43,77 42,50 37,76 41,94 42,20 42,09 40,30 44,00
TiO, 0,17 0,27 0,17 0,42 0,90 0,18 0,90 0,20 0,38 — —
AlLO;, 29,06 26,27 30,45 29,03 24,20 29,25 2243 30,60 30,36 27,10 28,00
Fe:0s 0,84 1,50 0,86 1,32 2,08 1,05 1,59 1,27 113 460 340
FeO 1,62 2,25 1,31 1,90 5,51 1,60 517 1,08 1,83 ' ’
MgO 0,40 0,38 0,45 0,93 0,76 0,35 2,17 1,01 1,51 — —
Ca0 1,67 2,20 4,58 511 8,94 7,04 10,93 5,33 5,20 7,90 1,30
Na,O 12,20 11,46 12,40 11,95 9,73 11,60 8,91 12,08 12,40 14.10 17.70
K:0 4,35 4,40 4,08 3,75 2,90 6,00 2,75 4,43 3,92 ’ '
P05 0,10 0,16 0,31 0,24 0,26 0,60 0,48 0,36 He onp. - —
Ms 1,66 3,19 2,42 2,75 2,98 2,19 3,17 2,34 2,35 2,52 2,60
Mgr;0 0,38 0,65 0,58 0,59 0,56 0,37 0,56 0,58 0,58 0,79 1,01
Mc, 0,03 0,05 0,11 0,12 0,23 0,20 0,03 0,14 0,13 0,90 0,03
Fe,0;* 2,60 4,00 2,30 3,20 8,20 2,80 7,30 4,50 3,00 4,60 3,40
R.0** 10,90 10,60 10,90 10,30 8,30 11,60 7,70 12,90 10,80 9,30 11,70

* Cymma xene3a B nepecicte Ha Fe;0;.
** CymMa ienoveli B nepecuere Ha Na.O.
Ipumevanne. Anannsu 1—7 mo gaHHmM aBTopos BunonteHs! B [IXJI HTEM AH CCCP, ananutuk O.I. YHanosa; 8, 9 — mo [13}; 10, 11 — mo [4]
B ckobkax — ¥HCIO aHAJH3O0B.




HedenuHoBbie pyAb HapAdy C TIaBHBIMH KOMNOHCHTaMH MOTYT COAEpXaTh pa3-
guHBIC EMEHTHI-NPUMeEcH (cM. Tabn. 1). H3BecTHO, 4T BO3ACHCTBHE MHKPOINIEMEHTOB
g npouecce nepepaboTKH HEDETIHHOBOrO ChipbA MOXET OBLITh KakK MOJIOKHTENbHBIM,
sk H OTpHUATEMbHEIM. Hanpumep, JHTHA MONOKMTENLHO BIHACT HA TEXHHKO-IKOHO-
MHUCCKHE TIOKA3aTE/H KOHCYHOTO MPOAYKTAa — aMIOMHHHA, a Takue /EMCHTHI-NIpH-
vech, xak Ce, S, F u np., ocnoxusior TexHonoruyeckuli npouecc. Kpome Ttoro,
oHH YXYALIAIOT CAHHTaPHbIC YCIIOBHA H KAYCCTBO MOJy4acMOl NPORYKUHH.

Yro xe kacaeTca HedenuHOBLIX nopoA-pya CesepHo# i MOHronuu, To OHH XapakTe-
A3YIOTCA HEBBICOKHM CONCPXAHHEM Kak IMOJNIE3HBIX, TaK M BPEAHBIX 3JIEMEHTOB-
npumeceﬁ. B TO e BpeMA KOJIHYECTBO rajutua (B cpeaHeM 30 r/T) AOCTHraer Tex
gpeAc/iOB, MPH KOTOPLIX OH MOXET PacCMAaTPHBATLCA KaK MOMyTHLIA NoJIe3HbIA NPOAYKT
[HHO3EMHOTO MPOH3BOACTBA, YYHTHIBAS, YTO TEXHOJIOTHA €rO HIBJIEYCHHUA Yike HaNlaKeHa
ja AYHHCKOM TIHHO3EMHOM KOMGuHaTe.

[TepCNEXTHBHOCTL LIEIOYHBIX MaccHBOB CeBepHO#f MOHroJHH B MPOMBIILICHHOM
OTHOLICHHH OMpEHACNACTCA TAKKE' CPABHHTEJIbHO GIArONpHATHLIMH reoJIOro-3KOHOMH-
gecKMMH $aKTOPaMH: 3HAYHTCJIbHBIC IEOJIOTHYCCKHE 3aMachi, CPABHHTEJILHO XOpoIlasn
o6HAXEHHOCTb, HAJHYHC MaJIOMOIIHON BCKPHIIIH;, MOCTOAHCTBO COCTaBa GoraThix
peCTHHOBLIX Py NO MIOWAAM M Ha rAyGHHY; MPHCYTCTBHE BG/IH3H YPTHTOBBIX M
yfloAT-YPTHTOBLIX MACCHBOB OTPOMHBIX MacC kapGOHATHhIX MOPOA (KaJbUHTOBLIC
MpaMOPBl H H3BECTHAKH), HEO6XOAMMBIX B TEXHOJIOTHYECKOM npouecce; 6au30CTL K
ocHOBHOR IOpoXKHO# MarucTpas, coequnsiome#t ropona Xarran u Mypan; 6nn3koe
pacro/IOKEHHE U3YHCHHBIX MaCCHBOB K Pa3BeaHHOMY BypaHXxaHCKOMY MECTOPOXKACHHIO

pocdopuToB.
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YAK 551(76*7&):551(8*93)
E.B. AenaTxnn, B.®. lllyranos

KOHTHHEHTAJIbHBIA ME3030H M KAWMHO30H MOHIOJHH
(cTpaTurpadmns, reoxponosorns, najeoreorpadus)

Me3o3ofickue n kaltHo3ofickHe KOHTHHEHTANbHBIC 06pa3loBaHHA Ype3BLIYaliHO WIHPOKC
pacpocTpaHeHnl B pa3nnyHbIXx perHoHax MHP. C HHMH 3aech cBA3aHbl MHOTHE BaX-
HelfiHe mosie3Hbie MckONaeMble (Yrojb, FOpIOYHE CaHIBI, HeGTh, GPAIOOPHT, LIEOHUTHI,
CONIM, POCCHLIMHOE 30JIOTO H KaCCHTEPHT, CTPOHTC/IbHbLIE MAaTepHaNbLl H Ap.), a TaKxe
MHOTOYHCJICHHbIC, YaCTO YHHKAJIbHBIC MECTOHAXOXACHHA HCKOMAEMBIX OCTaTKOB AHHO-
3BpOB, MJICKONHTAIOWIHX, PLIG, Yepenax, MOJIIIOCKOB, OCTPaKOM, XapOBLIX Bogopoccit,
okameHen0H ApeBECHHE! H Ap. ITHM B NEPBYIO ovepeas oG bACHACTCA Hay4HbIl H NPaKTH-
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ycckuil HHTEpeC K Me3o-KaitHolofickuM Tonmiam Monronmu. BaxHo nomyepknyy,
H TaKHe XxapakTepHnle ocobeHHOocTH Me3lo-kaltHo3ofickoro pa3spesa MHP, kax ero
MOJIHOTY M HACBILIEHHOCTb 3¢dy3HBaMH, rnaBHBIM 06pa3oM OCHOBHOTO COCTaBa, Ang
KOTOPHIX B MOCJieAHee BpeMA mojiydeHO Gonee 100 xanu#i-aproHoBbix AaTHPORoy
Ilocnennee 06CTOATENLCTBO MO3BOJNAET NPOBOAHTL BIAHMHBIA KOHTPONbL Naneont,
NIOTHYECKHX H PAJHONOTHYECKHX AaHHHIX, CYIIECTBEHHO YTOYHHTE BOIPACT PANA Hemyy
0Caf04YHO-BYNIKAHOTCHHEIX TOJIL M COMOCTAB/IATbL OTAE/bHBIE ME3030HCKHE W Kafiyg,
jofickue cBuTHi MHP c aHanorHYyHLIMH MO BO3pacTy o6pa3oBaHHAMH HE TOMNbko B
Apyrux pafloHax A3uM, HO M Ha NpyrHx koHThHeHTax. IlonHoTa paspesa W oGuny,
B HCM PAa3THYHBIX OPTaHHYECKHX OCTATKOB NaIOT BO3MOXKHOCTb AOCTaTOYHO ACTaNbyg
NpOC/CAWTL CMEHY NaJjieoreorpaguueckux ycnosuii Ha TeppHTOPHH MOHTOIHH B yxasay.
Hbilff OTPE30K BPEMCHH.

3a 20 ner paboTel Cosetcko-MoHronbckoft reosoruyeckoit sxcneauuun AH CCCp
AH MHP OOCTHTHYTH 3HAYHTE/IbHLE PE3YJIbTATH B CTPATHTPadHUECKOM PacuieHenuy
TEXTOHHKE, T€OXPOHOJIOTHH M mnasseorcorpaduu Me3o-kalHo308 MoHroauu. Mnomé
H3 3THX OOCTHXEHHH OTpaXeHB B HAILHX NpEeALICCTBYIOWHX NyGnukaumsax, no3Tomy
B JAaHHOK CTaThbe npHBeAeHB! JIMUIB CaMLIC TOCHCAHHE Pe3YNbTaThi, 3 Me30-Kaifno.
3ofickoff TEKTOHHKH MH KOCHEMCS JHIIL B HanGonee obweli popme. 3ameTum, yrq
H3 Me3o3olickux o6pa3loBaHHlt PACCMOTPEHE! NHIbL FOPCKHE H MEJIOBLIE,

B cTpykTypHO-$OpMaLIHOKHOM OTHOIICHHH Me30-KaliHo30HCKHit pa3pe3 TeppHTOpuy
MoHronky HeoOHOPoAeH. B HeM OTYET/IHBO Pa3NHYAIOTCA CJCAYIOMIME KOMIUIEKCH
nopoA: 1) ckiaguaThie CepoOLBETHbIC YTIICHOCHBIC MoJIacCOnAHbIe 06pPa3oBaHHA PaHHero
JTana Me3o3odckoit akTHBH3IALUHH (HHXKHAA—CPEAHAA I0pa); 2) OHUCIOLHPOBAaHHLIe
NEeCTPOLBETHbIE OCafOYHbIE H  BYJIKaHOTEHHO-OCafO4YHble O6Gpa3loBaHHA mMO3AHero
Me3o3o0iickoro 3Tana axTHBHM3aLHH (BepXHAA opa—HHXHHA Men); 3) ropu3loHTanbho
HJIH c1a60 HaKJIOHHO 3ajieralolide MajoMOIIHbIE NECTPOLUBETHBIE OT/IOKEHHA MNaTdop-
MEHHOTO 3Tama pa3BHTHA (BepXHHiHl Men—nayeoreH); 4) NPEHMYILECTBEHHO Cepo-
LBETHLIE OCafO4Hbie, MeCTaMH 3¢ y3HBHO-0CafoUHble 06pa3oBaHuA HoBelIIero 3rana
aKTHBH3AaLKH (HEOTEH-YeTBEPTHYHBbIC). Y Ka3aHHbIE KOMIUIEKCHI pa3fie/ieHbl PErHOHa.-
HEIMH HECOTJIACHAMH H OTBEYaIOT OCHOBHBIM 3TanaM OCaAKOHAKOIJICHHR Ha TePpPUTO-
pun MHP B nosaneme3so3sofickoe u kaifHo3olickoe Bpems.

CTPATHIPAOHUSA

IIpn pa3spaboTke cxembl cTpaTHrpadHH IOPbl H HHXHETO MeJa Mbl YYHUTHIBAJIH, 4YTO
HHXHE-CPEAHEIOPCKHE H BEPXHEIOPCKO-HHXHEMeIOBble 06pa3oBaHHA JIOKAaIbHO pacnpo-
CTpaHeHbl NpakTHYeCKH Ha Bcell TeppuTopuH MoHroaun. B To e BpemMs JIHTOJOrO-
daumanbHbllf cocTaB, LBET, MOUIHOCTL H HEKOTOphIE OPYrHe HX OCOGEHHOCTH cymic-
CTBEHHO pa3/IH4HbI B pa3HbiX perHoHax. OcoGeHHO YeTKO 3TO BHOHO Ha MNpHMeEpe
BEPXHEIOPCKHX M HHXHEMeNOBbix obGpasoBaHnii. B cBs3n ¢ aTuM 6binm paspaGoTannl
MeCTHBIE CTPaTHrpadHuecKHe CXeMbl PACWICHEHHA I0Pbl H HHXKHETro Mena 1ns Llentpans-
Holt, 3anaauoii, CepepHotii, Cesepo-BocTouHoil n IOro-Boctouno#t MoHrosnm, a Takxe
ana 3aantafickot m KOxuolt [obu [12, 20, 22, 24). [na koppenAuHH PErHOHaJIbHBIX
CBHT HJIH HX yYacTell BbiAeJIeHBI TOPH3OHTHI, MOJIyYMBIIME Ha3BaHHA OT cBHT IOro-
BoctouHo#t Mouronuu [11, 24). HcknloueHne cocTaBisAlOT JIHIIL KpPacHO- M MeECTPo-
LBETHBIC OTJIOXCHHA, CGOPMAPOBABILHECH B KOHLE anT-ajin6a, Beac/AcHHbIE HaMH [24]
B 6apyH6asHCKYyIO CBHTY, Pa3jBHTble HCK/IOYHTENILHO B IoXHo#, robulickolt uyacTh.

BepxHeMeNlOBbIE OT/OXKEHHA OYEHb WIHPOKO PaclpOCTpaHeHbl, kak M GapyHbGasH-
ckas CBHTa, ToJbKo B I'06H, rie OHH COXPaHAIOT OCHOBHLIe 4epThl Ha Beelt 10KHOM
nonosude MHP. B cBA3H ¢ 3THM OHH NOJPAa3nCNAIOTCA Ha edHHble OnA Beelt ro6uii-
ckoif vacTH Mouronnu ceutsl [24]). B HanGosee o6ueM BHAE NocaeqHAA CXxeMa CTpaTH-
rpaduu 10psl H Mena MOHroJHH nNpeAcTaBicHa B Tabnnue.

HuxHe-cpeaHeropckue oGpa3oBaHHA 06beAHHAIOTCA B XaMapXxyOypHHCKHIA ropH30HT,
BK/TIOYaKOWH XaMapXy6ypHHCKY10, KaprajlaHTCKy10, 3THHIOJILCKY 0, IPIHCKYI0 1 Gand-
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CxeMa cTpaTHrpaduy 10PCKO-MeNoBbIX OTIoKeHHH Monrosiun  {26]
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XKUlCKyI0 CBHTBHI. Bce OHH mpenAcTaBieHbl CEPOLBETHBIMH, MPEHMYILIECTBEHHO TPY6o.
0610MOYHBIMH ECYAHO-TPABEIHTO-KOHITIOMEPATOBLIMH OTJIOXKEHHAMH B HH3aX Pa3pe,
H MecYaHO-aprHJIJIMTOBBIMH YrIICHOCHLIMH B Bepxax. Ha ceBepo-BocToke (tia‘rum(mgc,(a’l
CBHTa) MECTaMH CpeH 0CaqOYHLIX MOPOJ MPHCYTCTBYIOT NOKPOBbl OCHOBHLIX H CPeanuy
adp¢ysusos. Ha 3anaje BepxH TOPHIOHTA, KPOME XKapraiaHTCKOH CBHTBI, Mpeactay.
NEHB!  MECTPOUBETHRIMH OTJIOXCHHAMH fapGuiickofi cBHTBI, HaTHpyeMo#l cpenuey
BO3MOXHO, HH3aMH BepXHeil (J0 KkesoBea BKIIOYHTENLHO) fophi [15, 24]). Mowmocy,
ropu3oHTa BappHpyeT oT 700—800 mo 3000 M u Gouee.

Bepxnuetopckue o6pa3oBanna (KHMMEPHAX—THTOH), OTHOCALIHECH K WapHAHHC Komy
TOpH30OHTY, Ha Oousbmiel 4YacTH TEPPHTOPHH MOHroNHH mnpeacTaBlieHbl KPacHo- H
MeCTPOLBETHLIMH, MPEHMYLIECTBEHHO TPY6006NOMOYHBIMH OTIIONKEHHAMH LIAPH Ny,
ckoll, TOPMOXOHCKOMH, HX3cHYypcko#t M ynaHyHaypckot cBHT. Ha ceBepo-BocToke yy,
COOTBETCTBYIOT CEPOLBETHbIEC, MECTAMH YIJIEHOCHbIE OTIOXKEHHA 3p3HAA6aHCKOM CBHTY
[24]. Bo Bcex pernonax, kpome 3anaguo#f MoHronmu, B paspe3ax CBHT Wapunyy.
CKOrO rOPH3OHTa HHOT/Aa MPHCYTCTBYIOT NMOKPOBbl OCHOBHLIX 3d)dy3HBOB, a Ha Cesepo.
BOCTOKE, KPOME TOTO, KHC/bleé H ILIEJIOYHLIE BYNKAHUTHL. MOIIHOCTL CBHT AaHHorg
ropu3onTa ao 2000 M (Ha 1Oro-BOCTOKE).

Huxuemenosnie 06pa3oBaHus NOAPa3AcNAIOTCS Ha UaraHuabGckuil (HHKHMA—cpeupy
HEOXOM), IHHXYaykckull (BepXHHit HeOKOM), XyXThIKCKHH (HH3EI anT-a/1b6a) rOpH3oHTY
H OapyH6asHCKYIO CBHTY (BEpXH anT-aan6a).

IaraHua6cknit ropu3oHT o6beauHseT naraHuabckylo, yHAypyXHHCKYIO, YHATaHCKylo
CBHTBl H HHXHHC YacTH LIaraHrojIbcko#f H rypBaHIp3HCKO# CBHT. BOJBIIMHCTBO 3Thx
CBHT CNIOKEHO CEpOUBCTHBIMH, JIHINb HH3bLI FYPBAHIP3HCKON M UaraHronbCkoif ceur
NeCTPOLBETHBIMH MECYAHO-TIHHHCTO-KapOOHATHBIMH, MPEHMYILUECTBEHHO JIMMHHYECKH-
MH OTJIOXNCHHUAMH; 3a HCKJIIOYCHHEM TYPBaHIP3HCKOH CBHTBI XapaKTepHO NMPUCYTCTBHe
B HX HH3aX NMOKpPOBHHIX 6a3anbToB M aHAe3nTO-6a3anbToB. B Bepxax uaranuaGckoff
CBHTHI HapsAly C OCaJOYHbIMH MOPOAAMH LIMPOKO pa3BHUTHl KHcCible 3Gdy3uBHl H ux
Tydpsl. MomuocTs CBHT ropu3onTa go 1000—1200 m.

Panee unaraHna6Gcku#t ropH3oHT AaTHPOBAjCS THTOHOM—BajaHxHHOM [11, 13, 2|
24, 25). Hosbie naHHBIE pPagHOJIOTHYECKOTO Bo3pacta 3¢¢y3uBoB uLaraHuadOckoif u
YHAYPYXHHCKO# CBHT yKa3biBalOT Ha HX HeokoMckHuit (6eppuac—BanaHHH) BO3pacr,
a ciedoBaTeNbHO, HA HEOKOMCKHIf Bo3pacT ropnioHTa B uenom [26].

Mluaxyayxckuit ropH3oHT 06beQHHAECT WIHHXYAYKCKYIO, aHOAXYAYKCKYK H BEpXHhue
YaCTH UAraHroJbCcko#ft M rypBaHIp3Hckolf cBHT. [lBe nepBbie CBHTHI CJIOXEHBI CEpo-
UBETHLIMH, HEPENKO TEMHO-CEPLIMH TJIHHAMH, TOHKONHCTOBATHIMH GHTYMHHO3HBIMH
apryUIMTaMH H "6yMaXHBIMH” CJIaHIAMH C NPOCJIOAMH OOJIOMHTOB, TECYaHMKOB H
H3BECTHAKOB. Bepxu naraHronbcko#f H rypBaHIp3HCKON CBHT NMpeACTaBiIeHbI MECTPO-
LUBETHBIMH [JIHHAMH, NMECYAHHKAMHM H KapOOHAaTHBLIMM C/IaHLIAMH O3€PHOTrO TEHE3HCa.
MouHocTs cBHT xonebnerca ot 150—200 no 600—700 M, pexe Gonee.

XyXThIKCKHH TOPH30HT BKJIFOYAET CEPOLBETHBIE, KaK NPAaBHJIO, YTICHOCHLIE MECYAHO-
TIHHHCTO-KOHTJIOMEPATOBBIE 03€PHO-2/I/IIOBHAJILHEIE OTJIOKEHHA XyXTHIKCKOM, XyJChIH-
ronbckof M Garanzocynypckoif CBHT, a TaKke MECTPOLBETHLIE INECYaHO-TIIHHHCTO-
KOHTJIOMEPATOBBIE C MPOCIOAMH H3BECTHAKOB OTJIOKEHHA 33p3rckoli, myuiMyTHHCKo#
H yJnaHOINbCKO# cBHT (HA ore, loro-ianafe H 3anaze). Bo Bcex cBuTax, Kkpome
33parcko#t H Xyxthikckolt, MectamMu Habni0RalOTCA MaJIOMOUIHBIE MOKPOBHBIC TODH-
30HThbI 6a3anpTOoB. MouHOCTL CBHT OoT 150—200 mo 1200—1300 M.

Bapyn6asHCKas CBHTAa C/IO%EHA NMPEHMYILECTBEHHO KPACHO- H NECTPOIBETHLIMH MpoO-
JIIOBHAJIbHBIMH H  aJUIIOBHAJIbHO-NIPOJIIOBHAJIbHBIMH KOHTJIOMEpaTaMH, KOHriaobpex-
YHAMH, IPaBEIMTAMH, JIOXO COPTHPOBAHHBIMH MECYAHHKAMH M LEGHUCTRIMH [THHAMH,
cpean xotophix MectaMu (3aanrtafickas I'o6n, roxHee xpeGta Apu-Bormo u ap.) oT™e-
4aIOTCA MaJIOMOIIHbIE TIPOCIOH MOKPOBHBIX 6a3anbToB. MowHOCTs ¢BUTH 250—300 M.
o HenaBHEro BpeMeHHM OTMEY€HHble Bbillle 06pa3oBaHHA OTHOCHWIHMCH K caltHIIaHIHH-
ckoft ceute [3, 13, 19, 21], maTupyemo#t ceHoMaHOM HIHM anb6-ceHomaHoM. QIHAKO
B MOCJIEOHHE rofbl YCTAHOBJIEHO, YTO “CTpaTOoTHN” calHIIaAHOHMHCKON CBHTHI Ha ropé

Th
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apa-XyTyn (Boctounas I'o6n) cnoxeHn 6osice NPEBHHMH (BEPXHEIOPCKHMMH H HHIKHE-
McnoBblMll) o0pa3oBaHMAMH; CYLIECTBEHHO 6o0Jsiee APEBHHMM OKa3aJIHCh OTJIOKEHHA,
oTHOCAILHECH K sroii cBuTe M B page apyrux Mect lOxHoit Mouronuu [24]). B o xe
gpeMA HaMH [24] ycTaHOBIEHO, YTO OTJIOKEHHA, COOTBETCTBYHIUHE YPOBHIO caiiHIIaH-
AHCKO# CBHTBI, JOBOJIbHO LUMPOKO PaCNPOCTPaHEHbI B pa3/IM4HbIX rOGHACKHX perHoHax
MOHTOJIHH, HO HMCIOT HECKONbKO 6onee napesHHii, anT-anbGexmit Bo3spact. Beuay
4eOAHOKPaTHOTO MepecMoTpa o0bema H Bo3lpacTa caliHIIAHAMHCKON CBUTHI H OWIHGKH
g BHUICJICHHH €€ CTPAaTOTHIHYECKOTO pa3pe3a, anT-ajibGCkHe 3dy3nBHO-0CAROUHBIC
xpaCHOLBETHLIC OTNOXKCHHA BBHIAC/ICHB HAMH B CBUTY C HOBbLIM Ha3BaHHEM (6apyn-
6agHCKaﬂ).

BepXHEMEJIOBLIE OTJIOKEHHR MOAPA3AENAIOTCA Ha TPH CBHTHI (CHH3y BBepX): GauH-
QIHPIHHCKYIO (CEHOMaH—CaHTOH), 6apyHrof0TCKy o (CaHTOH—KaMIMaH) K HIMITITHHCKYIO
(MaaCTpHxT).

PaHHUIMPIHHCKAas CBHTA LIHPOKO pa3’BHTa Bo Bcel roGuiickoit wactu MHP. Ona
fpeACTaBJICHAa CEPOLBETHRIMH (Ha BOCTOKE) H MECTPOUBETHLIMH (Ha loTo-3amaje) peu-
4BIMH, O3€PHO-PEYHbIMH H O3€PHBLIMH NMECYAHHKAMH, KOHTJIOMEPaTaMH H TPaBeIMTaAMH
(p HM32X Ppa3’pe3a) H KPaCHOUBETHLIMH O3€PHEIMH, MECTAMH 3aCHIICOBAHHBIMH [/H-
4aMH H necyaHHKaMH (B Bepxax paspesa). Ha samage n tore I'obu B Helt mnorma
npHCYTCTBYIOT MaJOMOILIHbIC MOKPOBbI 6a3anbTOoB. MomuocTh ¢cBHTH oT 100—150 oo
250—300 M (Ha HOro-BOCTOKE).

BapyHro#foTckas CBHTa pacnpoCTPaHEHa B TeEX Ke PETHOHaX, Ho eme foJiee IHPOKO.
B ee coCTaBe Npeo6aagal0OT KPAaCHOLBETHLIE O3€PHBIE H 03€PHO-NPOJIIOBHAJIbHLIE Mecya-
HMKH C TIPOCMOAMHM [JIHH, TPABEJIATOB H MeJIKOraJieuHbIX KoHrjomepatoB. Ha rore
o6 B BEpXaxX CBHTBI BCTPEYAIOTCA CAMHHYHbIE MAJIOMOILHBbIE MOKPOBb 6a3a/lLTOB
§ NeCYaHHKH 30JIOBOr0 NMPOHCXOXKACHUA. MoIHOCTL cBHTHI OT 50—60 a0 100—150 M.

HaMaraTuHCcKkasn cBHTa Haubosee mmupoko pa3suTta B 3aantalickolt 'obu; otaenbHele
ee BBIXOOKI H3BECTHBI K Ilory oT xpebrta Apu-Bormo, cesepnee comona ByaraH u B
BafimiuHuasckoit BmaguHe (Ha roro-Boctoke ['o6u). OHa COCTOMT B OCHOBHOM H3
ECTPOLBETHBIX TJIHH H NMECYAaHHKOB O3CPHOTO TEHE3IHCa C NMPOCJIOAMH BHYTpHpOpMa-
UHOHHBIX TPaBEJIUTOB H KOHrjoMmepaToB obme#i MounocThio A0 80—120 M.

Bo3pacT BceX onHcaHHLIX no3agHeMe3o30fickux cBHT MHP onpefeneH coaepxaliuMHUCA
B HUX GoraThiIMH KOMIUIEKCAaMH HckonaeMolt ¢ayHn u ¢aopsi [11, 15, 21—24], a Takke
PAAHONIOTHYECKHMH JaTHPOBKaMH NMPHCYTCTBYIOLIMX B HHX 3ddysnsos.

KaitHo3ofickue oTnoxeHHs MOHroJiMH oxapakTepH3oBaHbl Gojsee wem 100 mecto-
HAXOXKACHHAMH Hckomaemoii dayHbl (MIekONHTalOLIHE, MOJUIKOCKH, OCTPaKOAbI) M
¢nopsl  (cnopoBO-NbIbLUEBbIE KOMIUIEKCHI, JPpeBECHHAa, XapoBbie BomopocnH). Hx
6uocTpaTurpaduueckyo OCHOBY COCTaBJfeT dayHa MIIEKOMHTAIOLIHX, B KOTOpoll BhI-
ACNICH pAL MOCJCAOBATE/IBHBLIX 9BOJIIOLHOHHO CBA3aHHMX accounauufi. HauGonee
ApeBHHE — MAaJICOTEHOBBIE — OTJIOMEHHA MpHypoveHH K 3aanTtaiickoi, IOro-Bocrtou-
Ho#t To6u u HdonuHe O3ep, rac oHH 3aBeplIAlOT CAHHBIN UHKA 3Tana naatdopmel-
HOrO OCAaAKOHAKOIJIEHHA, HAZAICTPAHBan pa3pel BEPXHEro Meja. Mexay BEpXHHM MEJIOM
H NajleOTeHOM OTMEYaeTCA KPYMHOE CTPaTHrpadHyecKoe HeCoriIacHe, ¢ BhiMaJeHHEM
H3 pa3pe’a AaTa M paHHero maneouecHa [6).

Io3aunii naneoueH npeacTaBjicH CBHTAMH HapaH-Oynak M raiato, COCTOSIIHMH M3
MaToMOLIHBIX (Z0 50 M) KpPacHOUBETHBIX IJIHH, CBET/IbIX MECKOB, aJICBpDHTOB H rpaBuii-
mexos. 1. Jdamaaear [4, 5] spigennn B cBHTE HapaH-Gynak Ase nauku ¢ payHoll no3gHero
najeoueHa — xuraeH H HapaH. IIpuMmepHO Takoe ke pacuneHeHHMe 3TON CBHTHI AalOT
A. Banamrapas u B.1O. Pewertos [2).

Pannuft soueH npeacrasneH navuko#f 6ym6aH, cocroameft U3 meCcTpPOUBETHHIX IJIHH,
eckoB, afeBpHTOB HeGonbwo# (mo 30 M) MoumHOCTH. B nesnoM OTnOXKEHHS MO3AHETrO
laneouneHa —paHHEro 30I¢Ha 0XapaKTEPH3IOBaHH KOHAWIAPTPO-AHHOUEPATO-NAHTOAOH-
ToBo#t payHON paHHHX MJICKONHTAIOLIHNX.

Cpenunii—sepxunit s0LeH pa3BuT 6oJiee IIHPOKO, YeM HHKHHE FOPH3OHTHI NAaJICOTeHa.
Otnomenus 3roro Bospacta m3secTHH B Jlonuue Ozep (cBuTa XxonGonmxu-Hyp), 3a-
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antafickoft T'o6u (ceuta xaftunx) u KOro-Boctouno#t 'o6u. B nocneanne romm 3necy,
MpPOBEACHA PEBH3HA JOLICHOBEIX H OJIHTOLCHOBLIX GayH, yCTAHOBJICH PAA HOBBIX Mect,,.
HaxoxacHHA QayHbl, NO3BONMBLIMX JETAJILHO MNOAPA3NC/IHTE OTNOXKCHHA CPEelHerq.
BEPXHEro 30lCHAa Ha pAM navex (uaraH-o6o, Gaapax, xybeyryn, AsaHryT, ceexyp,
[IaBar), KOTOphle XOPOIIO KOPPEIHPYIOTCA C Pa3pe3aMH 30LCHA ConpeaensHoit TePpn:
Topun Kutas. I'panHia 30LeHa—O/HIOLUCHA MPOBOJAMTCA BHYTPH CBHTH 3PTHIIRH-g3q
nog navuko#t aprunnsx [27].

PaHHuil ONMroucH 3HauHTEbHO pa3BHT B FOro-Bocrouno#t Mouromnn u Hdonmye
O3ep. 3TO NPEHMYILECTBEHHO CBET/bIC AJUTIOBHAJIBHO-03EPHBIC MECYAHO-TPABHMAHO-ry.
NeYHble OTJIOMCHHA OJIHTOMHKTOBOTO COCTaBa, SBJIAIOLIMECH DENHKTAMH [IpeBHe}
rugpoceTH. Hx MmomurocTs nocturaer 100—150 M (8o BnaguHax). OT/I0KEHHSA OXapakre.
pu3oraHbl GpoHTOTepHEeBON dayHON MiICKONMHTAIOILHKX,

Cpeanuit—pepxHuift onuroueH Han6onee WHPOKO MPOABJIEH BO BCEM I0KHOM CeXTOpe
Monronun. OH npencTasjieH CBHTOM INAHA-roj, coCToAllleR M3 APKO-KPACHMX Iy,
CY[/IHHKOB, NMEPEXOAAIIMX K MOAHOXKHIO XPe6TOB H rpaBeMTO-UICGHHCTHC OTONKEHNy
Tolf e xapakTepHo#t nns Bcefl TEpPPHTOPHH MOHIrONHH OKpPackH. 3T0 CBOCOGpaIHumy
MapkHpyloluft "cTpaTurpaduiecknil penep”, coctas oTNIONKCHHHA H OKpacka KOToporo
BBIICPXKHUBAIOTCA Ha OTPOMHLIX MPOCTPAHCTBaX. OT/NOXKEHHA NMPEHMYIUECTBEHHO Cy6-
a’panbHOTO THNA, JHIIb B ICHTpax nenpeccHii nosBisloTca cyGakBanbHble Ganuy
3¢JICHOBATO-CCPHIX TJIHH, cynecelf, neckoB. MoIHHOCTL HEBHIACPKAHHAA, MAKCHMAJIbHagy
(100—120 M) — Bo BmaguHax. OTJIOXKCHHS 3TOr0 rOPH3OHTa OXAPaKTEPH3OBaHM
LlaraHOMHCOBO-HHApHXOTepHeBoH dayHoM, KOTOpas BCTpeyaeTCs MOYTH MOBCEMECTHO —
ot mpegropuit Monroasckoro Anrtas no lOro-Boctouno#t 'o6n. H3BectHO okono
30 mMecToHaxoxaeHuni#t 3TOro Bo3pacra.

B pa3pesax cBHTH WIAHA-ToJ B page Mect (3abxan, HosmHa O3ep) oTMevaercy
A0 TPeX-YETHIPEX FOPH3OHTOB 6a3a/bTOB, HMEIOWIKX KanH-aproHoBLIE JATHPOBKH [6).
OTNOXEHHA OJIHTOLICHA 3aBEPIIAIOT LMKJ NMIaTPOPMEHHOrO OCaAKOHAaKOM/ICHHMA, MNpo-
AokaBuierocs B MOHroNHH B TeYeHUE BEPXHEr0 MeJ1a—IMaJjleoreHa.

HeoreHoBbie M UYeTBEPTHYHbIE OT/IOKEHHA MOHIONHMH OTBEYalOT 3Tamy HOBeliline
aKTHBH3ALMH TCPPHTOPHH H NMPHYPOYCHH K MCEXrOPDHbLIM BNaJHHAM H IOJIMHAM pex
ceBepHOTro cekTOopa MoRroaun.

MuOLEHOBRIE (HHXHE- H CPEAHEMHOLICHOBbIC) OTJIOKEHHA 3aJICraloT C Pa3MbIBOM H,
BEPOATHO, CO CTPATHrpadHYeCKHM HECOTJIaCHEM Ha KpacHOLBETax oJiuroueHa. Oun
BcTpeualoTcs Bo BrnaguHax KoTnosuubl Bonbuinx Ozep, Honuam O3ep, H30JHPOBaH-
HBIMH BBIXOJAMH MpPOTATHBAIOTCA Ha BOCTOK A0 muaro Hdapuranra. BeposaTtHo, oHu
pa3BHTHI H BO BrnaguHax Cepepd-BocrouHoit Morroans.

370 3e/IeHOBaTO-Cephic KapOOHATHLIC IJIHHbI, aJICBPHTHI, rpaBHiiHO-ranevHble NMECKH
HHOTZAa C OTAC/ABHLIMH KPRCHOLBETHBIMH NPOCAOAMH MOINHOCThIO He Gosee 50—70 M.
OTN0XEHHA NPEHMYLICCTBEHHO 03CPHO-aJUIIOBHAJILHOTO reHe3nca. Mecramu (Jonuda
Oaep, JlapuraHra) B HHX NPHCYTCTBYIOT NpocioH 6a3anbToB. ITH OTJIOKCHHA BH-
ACNCHBI B CBHTY JIOO H HHXHIOI MOJACBHTY OLIHH, COACPXKALIHE aHXHTEPHEBO-MAcTo-
OOHTOBYIO payHy MiekonmuTaomux [6).

BepXHEMHOUECHOBLIE OT/IOXEHHA (BEPXHASA NMOACBHTA OLIMH) H3BECTHBI MOKa TOJIbKO
p 3anagHo#f MOHroaHH. 3TO XKCJATO-CEPLIC I'PABCIHCTHIC NMECKH H 3€JICHO-CEPbIC THHH
¢ paHHernnnapuoHonofi dayHo#t miexonurtaromux (6, 8]. MowmHocTs 3TOR NOACBHTH
COCTaBJfeT BO BnaguHax go 100—120 m.

MnuouenoBrie OTNOXKeHHA (HHxHHN—cpeann#t nauounen) o6pa3yloT Agsa pa3HbIX
THOA Pa3pe3a, XapaKTCPHHIX MUIS Pa3THYHBIX CTPYKTypHO-reoMop¢ojIornueckux 30H
ocaJKOHaKomieHHsA. O3epHuit TN pa3pe3a THNHYCH AN XpYNHuIX BnaauH KoTnoBHHH
Bonsmux Osep u Honunst O3ep. OH npeAcTaBiieH CBHTOH XHPTHUC-HYp — CBETJILIMH
neckamH, aJieBPHTaMH, FIMHaMH (nauka A) u GenbiMu MepreauTamu (nauka B) o6meft
MouHOCThIO OO0 120—150 M. OTnOXEHHA 3TOTO THAA COLEPXAT YHHKaJlbHble UM
KOHTHHCHTaJIbHOH A3MH MeCTOHaXOXACHHA pa3Hoo6pa3Ho#t payHBI KPYMHLIX H MEJIKHX
MJIEKOMHUTAIOWMX, MOJUTIOCKOB, OocTpakof, pwb6, ntuu, ¢nopsi (Xupruc-Hyp 1—3)-
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B npeacnax 3TOro HHTepBana B.H. Xeranno, B.C. 3axursubniM u E.JI. JIMutpueBoit
guACTICHBI MATh KOMIUICKCOB MJICKOMHTAIOLIHX, 06pasyioulux 3BOMIOUHOHHYIO MOCIe-
JoBATCIILHOCTS. E.M. ManaeBoit geTanbHO HCCNENOBAaHA NAJIHHOJIOTHA JITHX OT/O-
geHnfl, 4TO chenaHo BnepBhie AN BuyTpenHe#t Asmm. Pa3spesnl oxapakTepH30BaHbI
aNl€OMaTHHTHBIMH HcceioBaHHAMH (M.A. TleB3uep u np.).

JIpyro#t THn pa3pe3a NIHOUECHA XapaKTEpPeH I MPEArOpHOH 30HM, rAC WIHPOKO

a3BHTHI NPOJIIOBHAJILHEIE 6ypOLBETHRIC rajieUHO-rpaBHitHLIC i Me6HHCTO-TTHHHCTEIE OT-
0XKEHHS CBHTBI aJITAH-TTH C H3BECTHBIM MCCTOHAXOX/ACHHEM PayHLl MJICKOMHTAOLIHX.

erTa/lbHaA cTpaTHrpadus 3Toro paspesa nmoka He pa3lpaborana. O6uias MOIIHOCTH
oTNOKCHHHA CBHTH anTan-tTuiH He MeHee 150—200 m. OGa THnma paspesa HmeloT da-
[HaJIbHBIE MEPEXOABI.

Bepxuril mwinoueH HanGosiee Xopoilo H3ydeH B KosHHax pek CesepHolt MoHronum,
rac OTKPHITO H MCCJIEAOBAHO OKOJIO 10 mMectoraxoxacHHH payHH MJIEKOMHTaIOUWIHX
6, 7]. BuigeneHnl uYeThIpe KOMIUICKCA MEJIKHX MJICKOMHTAIOWIMX, BKIIOYas HHxHHI
wiettctouen [17). OTnoxkxeHHs BepXHEro MNJHOLEHAa COCTOAT H3 Gypo- H KpacHoO-
[IBETHBIX TJIHH, JICBPHTOB, TaJICYHHKOB, BHINOJHAIOWMX APEBHIO0 THAPOCETh H BNaAMHEI
CesepHofi Morronnn; MowHocTh HX 20—30 M. HMEHHO ¢ NMIHOLEHOBHIMH OTJIO-
%eHHAMH 3TOTO PErHOHa CBA3aHBI H3BECTHBHIC M HauboJjiee MEPCNEKTHBHBIC POCCHINHBIE
MECTOPOXACHHSA 30J10Ta H KACCUTEPHTA.

Crpaturpadpus nneficToLeHOBRIX OT0KeHHH# MoHronun netansHo pa3pabaTbiBanach
LIS 9ETHIPEX Pa3HBIX CTPYKTypHO-reoMopdonoruyeckux 3oH [6, 17). Pacnpocrpanenue
qeTBEPTHYHBIX OTJIOKEHHUH, HX reHETHYECKHE THNLI M BO3PacT MOKa3aHbl Ha BIEPBLIE
cosgannoli Kapre uerBepTnuHBIX oTnoxenuit Mouronanckolt Hapoauo#t Pecmy6nukn
(1979 r.). IIpn H3y4eHHH 3THX OT/IOKCHHH BnepBbiC NMPUMEHCH NaJHHONOTHYECKHi
metoa, no3ponupuwinii E.M. ManaeBo#i BOCCTaHOBHTh MCTOPHIO Pa3BHTHA PacCTHTENb-
HOCTH pa3HbIX 30H MoHronuu B maefictoueHe M rosioneHe. Brepsbie 6biyio mpo-
BEICHO TEPMOJIIOMHHECLIEHTHOE OaTHPOBAHHE YCTBEPTHYHBIX OTJIOXKEHHIH, MO3BOJIMBLICE
NPOBECTH HX KOPPEJALHIO ¢ conpencbHLIMA TepprTopHaMu Cosetckoro Coso3a [1].

B ropHex palioHax Anras M XaHras BBIACHAIOTCA TPH CJIOKHO MNOCTPOEHHBIX
NeJHMKOBBIX TOPH3OHTa — B HHXXHEM, -CpefHEM H BepXHeM muelictrouede. B Rmo-
JHHAX PEeK HM COOTBETCTBYIOT KOMILJICKChl Pa3HOBBICOTHBIX Teppac, a B KotnosuHe
Bonbuux O3zep u Honuue O3zep — oO3epHbIC TPaHCIPECCHBHBIC YPOBHH Teppac. Mex-
AeOHUKOBLIM 3TalaM OTBEYAIOT IHK/ALI 3PO3HOHHOrO Bpe3a H O3CPHBIX perpeccuif.
MpomosHansHuifi THN pa3pela nieiicToleHa nNpeacTaBiieH 4YepeOBAHHEM KJIHMATO-
TeHHBIX THIOB MIIOBHAJIBHOTO (=JICAHHKOBOTrO) H apHOHOr0 (=MeXJICAHHKOBOIO)
NPOJIIOBHA, HMEIOIMX CNeHPHYCCKHE JIHTONOTHYECKHE OCOGEHHOCTH. .

3ddy3usHbie ob6pa3oBaHHs N/HOLEHA H MNueficToleHa pacnpoCTpaHCHBI OTrpaHH-
yeHHO — numb B XaHrae H Ha [apuranre. Ilo cooTHoleHHIO ¢ OCaJOYHBLIMH
o6pa3oBaHHAMH, NO MNaJlcOMATHHTHLIM H KaJH#-aproHOBHIM [JaHHBIM, HaMeyaeTcs
HECKOJIbKO Pa3HOBO3PACTHBIX FOPH30HTOB, GOPMHPYIOLIHX KOMILIEKCH AOJHRHOMN reHe-
paunn GaszanetoB. IlocienHue uH3BEpXkEHHA BynkaHa Xopor HATHPYIOTCA OKOJIO
5—6 ThiC. NET.

H3yvenne crpaturpaduu nianoucHa H mneficrouena MoHronus, oco6eHHO pacTH-
TEJIBHOCTH 3TOTO BPEMEHH, MO3BOJIHIO CYLIECTBEHHO H3MCHHTh NpEeXHHE MpeAcTaB-
NeHHs O majieoreorpadMH 3TOro NOCHCOHETO Tana reoJorHyeckofl HCTOpHH orpoMHo#
TEPPUTOPHH BHYTPEeHHHX pafioHoB A3HH.

OaHMM M3 HHTEpeCHEeHIIHX MOMCHTOB ABJIACTCA OTKPBITHE MAaTEPHAIBHON KYJILTYpPHI
pPaHHEro Majeo/IHTa, HMEIOLIEro AOCTATOYHO YETKYIO TeosIoro-reoMopdoorH4ecKyro
NMO3HIHUI0. ITO MO3BOJIAET PAcCMATPHBATh TEPPHTOPHI0O MOHronMu kxak o6BbekT Aus
MOHCKOB HocHTene#f 3To#f KyjAbTypl H Kak BO3MOXHBI LEHTP BO3HHKHOBEHHSA
TOMHHHA,.
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TEOXPOHOJOIHA

3a nocnegune 10—15 Jier mnonyueno cBbimie 100 xanui-aproHoBHIX, PYGunyp.
CTPOHLICBHIX H NajJICOMATHHTHLIX JAaTHPOBOK M¢3030HCKHX H KaltHo3ofickux 3cl)q>y3,"°n
Monroaus. Bonbias HX 4acThb XapaKTepH3yeT FOPH3OHTH 6a3ajbToB, HAXOAsA Xy,
B 0CaJOYHBIX TOJIAX IOPCKOTO, MEIOBOTO, NAJICOTCHOBOTO H HEOreHOBOTrO BO3pacry.
B CcOBOKYNHOCTH MNOJIYYCHHBIC PaJHOJIOTHYECKHE AAHHBIC MO3BOJIAIOT HAMETHTH Che.
AylolHe ocHOBHBIC py6exn me3osofickoro u xafinosolickoro Bynkannima Mosronyy,
(cun3y BBEpX).

1. PaHHe-cpeaHeIOPCKHit 3TAN XapaKTEPHIYyeT BpEMA HaKOIJICHHA OTJIOXERH{E Xamap.
XyGYpPHHCKOTO TOPDH30HTa, TOYHCE, €ro BEpXHeH 4acTH. ITOMy 3Tamy COOTBETCTByioy
Kanufi-aproHoBbic [AaTHPOBKH 6a’anbToB H aHOEC3UTOB H3 paitoHa neBoGepena,y
p. Baamxkn (Cesepo-Boctounas MoHroaus) — ot 162 no 184 mun ner [24].

2. IlosnHeropckuft 3Tanm oTBeYaeT BpeMeHH GOPMHPOBAHMA OT/IONKCHHIN Wapymyy.
cxoro ropusoHTa. Kanuil-apronosuifi H py6uauso-cTpouMesnii BO3IpacT OCHOBHLIX g
KHCILIX 3¢dy3HBOB WapHAHHCKOA H TopMoxoHcko# cBHT 156—145 muH ner.

3. Heokomcknit 3Tan COOTBETCTBYET BPEMEHH HAKOMJICHHA LaraHNab6ckHX obpaso.
paru# (141—119 man ser). Ero MosxHo paccMaTpHBaTh Kak BpeMs HaHBhICIICH By nKay.
yeckofi akTHBHOCTH Ha TeppuTopHH MHP 3a Bce Me3o-kaliHo3ofickoe Bpems.

4. Ant-anb6ckufi 3Tan oTBeyaeT BpeMeHH GOPMHPOBAHHA XYXTHIKCKOTO FOPH3OHTa i
Gapynbaaucko#i c¢BHTH (114—104 MAH neT) H 3aK/iIO¥YEHHBIX B HHX 6a3anbToBmy
TOPH30HTOB.

5. Cenomancknit atan (101—92 MiH neT) — BpeMsa HaKkomneHna o6pa3opaHuit HixHel
H cpenHelt yactelt GaHHIIHPIUHCKON CBHUTHI,

6. Kamnanckuit stan (80—75 MaH sieT)' COOTBETCTBYET cepefiHHE K KOHLY BPEMeHH
dopMHpoBaHusA OTNIOKeHHH GapyHroffoTcKoil CBHTHI.

7. ManeoueHoBsl#t 3Tan (63—60 MIH JieT), BHOAHMO, OTBeYaeT BpeMeHH o6pa3oBakus
CBHTHI HapaH-Gynak (=ramaTto). ITo Hauajso KaffHo3oiickoro 3Tana ByJKaHH4YeCko#t
OeATEILHOCTH, Npoaoxamilelt BepxHemenoBoll BynkaHu3M, HO HMeOLIEH He3HAYHTE Tb-
Hble MaclITabhl.

8. Jouenosrui#t 3tan (57—37 MIH nEeT) COOTBETCTBYET BpeMeHH (OpPMHpOBaHHA
30LUEHNBBIX OT/IOXKEHHH CBHTH Xaliuun (=xon6o0naxu-HYp), XOTA NPAMBIX B3aHMOOTHO-
weHHli ¢ JaTHPOBAHHBIMH OCaAOYHBIMH TOJILIAMH HE YCTAaHOBJIEHO.

IIposABIeHHA ITHX ITANOB ByJIKAHH3IMA JIOKAIH30BaHbl BOKPYr XxpeGta I'ypsan-Calixan
H 10%Hee xpeb6ta Apu-Borno.

9. OnuroueHoBHI# 3Tanm BynkaHuveckolt AcaTenbHOoCcTH (32—24 MIIH JIET) NPOABHICA
Ha I0XHOM ckjioHe Xanras u B JosuHe O3ep, rae HECKOJIBKO FOPH3OHTOB 6a3anbToB
BCTPEYalOTCA B CBHTe wwaHA-roj. Kpaltnue 3anagunie ouyarn oTMedeHs! B6JIH3H COMOHA
Taitwup na p. H3abxan. Hamewaercs MHrpanus najcoreHOBOro BYJIKAHH3IMA OT
nnarpopMeHHbIX palionoB 3aantaiickofi T'o6H kx loxHOMY nomHoxHi0 XaHrafickoro
MeracBoja.

10. MuoueHosntit 3tan (20—6 MIH JieT) ByJKaHH3Ma Gbla, mo-BHAHMMOMY, HanboJee
mouHbli B xaliHo3ofickom nukne. B 3To Bpema chopMHpoBaHb OCHOBaHHE Ga3asbTo-
poro nuato Hapuranra, kpynauie nokposbl IIpuxyGeyrynesa, IOxHoro Xanras, a Takke
OTAcNbHEIE apeann Ha XaHrae (BepxoBba p. Tac, pafion o03. Yralt-Hyp, Boaopasaen
Xanras). U3sepxeHus 6a3anbToB MHOIICHOBOTO 3Tana GblIH MHOrOKpPaTHRIMH, MECTAMH
HX MOLIHOCTb AocTHraet 100 M u Gonee (nepesan Arun-Haba). Feomopdonoruueckad
NO3HUHUA 3TOT0 KOMIUICKCA pa3HooGpa3Ha — OT nuato-6a’anbToB 0 "BIIOKEHHOH”
B 3po3uoHHbI# penbed "monunHO#” renepannu HambGosiee BhICOKMX Teppac (ZOJHHBI
pex Opxon, Xany#t, MHx-Tamnp).

' Haunnan ¢ anta—anb6a HMEIOTCA B BMAY KaNHA-aProOHOBHE H MANCOMATHHTHHC NATHPOBKH 6a’ajbTos,
NOMydYeHHLIE B Pa3IHUHKX reoXpoHoorudeckux naboparopuax CCCP (M'EM AH CCCP, THH AH CCCP,
H3K CO AH CCCP, BCET'EH, HI' AH T'CCP u ap.).
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11. IInuonerosnift 3tan (3,5—0,7 MJH neT) ByakaHM3Ma nposBuica cnabee. Ou
oTMEYEH Ha NNaTo JlapuraHra B BHAE "HACAXEHHLIX” N10Jypa3pyILICHHLIX BY/1KaHHYECKHX
anapaToB, a Takke B LlentpansHoM Xanrae, B IHPOTHHIX rpabeHax — TapsaTckom
4 Opxonckom. ITo cpapHEHHIO ¢ Ma/COTCHOBEIM H MHOLCHOBLIM 3TaNOM OTMEYacTCA

eH4eHHE TIIyGHHHOCTH ovaroB Marmoo6pa3opanusa a0 80—100 kM. K 3toMy u Gosee
MOJIOAOMY UETBCPTHYHOMY KOMILICKCY NDHYPOUCHB! Y/IbTPAOCHOBHBIE MaHTHHHbIC
KNIOUCHHSA JICPLOJIHTOB.

12. YersepTHunnif 3Tan ByNKaHM3IMa PpacHpOCTPaHEH OYEHb OTrPAHHYEHHO IO
cp8BHCHHIO C TEM, YTO NPEANOJIATaoCh paHce. OH M3BeCTCH (XOTA MOKA PagHOJIOTH-
gecKH H He naTHpoBaH) Ha miato JlapHraHra, rae MHpPOKO NMPEACTAB/CHBI aNMapaThl
[cHTPAJILHOTO THNa pa3Holt crencHH coxpaHHOCTH. B Xaurae BynkaHusm 3toro srana
gacfelyeT minoueHoBhle apeannl B TaparckoM, OpxoHckom rpabeHax, a Takke Ha
vexaypedbe Opxon—Cenenra, B paltone nepesana Jrus-Ila6a u B BepxoBbax p. Tynn-
ron. Kax ormesanoch Bhlime, nocieoHue H3BepKCHHA ByjlkaHa Xopor NPOH3OMIIH
§—6 Thic JieT Ha3aA. YeTBepTHuHble 6a3anbThl XaHras o6pasyloT BIOXCHHYIO reHe-
paUMIO HH3KHX Teppac. .

KpoMe paauoJIOTHYECKHX HCCenoBaHHH, BIepBhic MO3BOJHBUIHX YCTAHOBHTb Teo-
XpOHOJIOTHIO 3@ QY3IHBHLIX KOMILIEKCOB H BMCIIAIOLIMX HX OCafo4yHBIX obpa3loBaHuii,
p MOHTOJIHH NpoBeACHB! NaJICOMAarHHTHLIC HCCJICAOBAaHHA OcafiouHoro H 3ddy3usHoro
pa3pe3oB nasneorcHa M HeoreHa. IIpHMeHEHHE TpPeX HE3aBHCHMBIX METOLOB — paimo-
NIOTHYECKOTrO, NMaJIecOMarHUTHOTO H GHocTpaTHrpadguyeckoro, BNEepBbie OaN0 BO3IMOX-
HOCTh OLEHMTH abCOoMOTHHIA BO3pacT cTpaTHrpadHuecKHX TOPH3IOHTOB M XapaKTe-
puaylolux Hx ¢ayn H ¢sop [6). Takue paboTel Ha xaliHO3OHCKHX KOHTHHEHTasb-
HHIX OTJIOXeHHAX BHyTpeHHe#f A3uM BrINoJiHCHBI Bnepsbie. [laleOMarHUTHRIE HCCIERO-
BaHHA OXBATH/IH MOYTH BCE CTPATOTHNHYECKHE H OMOPHBIE pa3pe3bl MaJleoreHa M
HeOT€Ha C H3BECTHRIMH MECTOHaxXOXIcHHAMH ¢ayHel. HanbGonee netasbHO H3ydeHa
3THM METOJOM IJIHOLCHOBas 4acTh pa3pe3a, YTO MO3BOJIMIO mnepeliTH Kk MexperHo-
HanbHO#t KOppenAUHH 3TOro HHTepBasa B npeaenax mkansl Kokca [6]. ITu Hccne-
AOBaHUA BECbMa MEPCNEKTHBHHI WA NajibHUX Koppenauuii. Ileppriit BApuaHT MarHuTO-
cTpaTurpaduyeckoll cxeMul kaliHo304 MOHronMn npeacTaBiieH HA PUCYHKE (CM. BKJL).

NMAJNEOTEOTPAOUA

B Tevenue Opul, Mena H KalfHO304 KJIHMaT, peibed H TeXTOHHYeckas oGcTaHoBKa
Ha TEPPHTOPHM MOHrOJIMH HEOAHOKPATHO HCNBITHIBA/IH CYUIECTBEHHBIE HM3IMEHEHHA,
a HayMHaA ¢ noidaHeli Iopbl GBUIH HEOAHHAKOBLIMH B Pa3JIMYHEIX €€ PErHOHAX.

Panne-cpeoHeropckoe epema O3HAMCEHOBANOCh aKTHBH3alHe# TEKTOHHYECKHX NpoO-
1eccoB H cyliecTBeHHOM nepectpofixoit panHeMe3so3oiickoro penneda Ha Bcell TeppHTOPHH
Mounronus. B 3To BpeMsa GbiIM 3aj10eHBI OCHOBLI €€ COBpPEMEHHOro reomopdonorn-
4eCKOro MJlaHa: BO3HHKJIH KPYNHble rOpHble COOpyXeHHsA XaHras, MOHroJsCKOro H
Fo6ufickoro Antas, Xanrtan, [IpuxyGeyrynes, HexoTopnie noauaTHa FOxHo# u Boctou-
Hoi MOHTOJHH H pa3fciflollne HX MNPOTAXKEHHBbIE, CPABHHTEJIBHO y3KHE CHCTEMEI
Mexropunix BnaguH Ilpepanrtaficko#t, Ilpeaxsntafickolt, Ceepo-I'obulickolt, Cenen-
ruHCKoft M HEKOTOPBIX OPYTHX 30H, MPOCTHparoIlMXCA B 3anagHo#l monosuue MoHroauu
B ceBepO-3amaJHOM H CyGUIHPOTHOM, a B BOCTOYHOH — B ceBEpPO-BOCTOYHOM Hampas-
JaeHnax. Ha Bcell TEPpHTOPHH rocnoacTBOBajl YMEPEHHO-TEIUIBI r'yYMHOHBIA KJIHMAT C
necHeIMK NauawadTaMH Ha BOAOpa3Aesax H B JeNPECCHOHHBIX 30HaX [24, 25). HecMoTps
Ha CHJIBHYIO OGBOJHEHHOCTh TEPPHTOPHH B 3TO BpeMs, o3¢pHble GacceliHbl, XOTA H
AOBOJILHO MHOTOYMC/ICHHBIE, HE OT/AHYaNHCh GonpWIMMH pa3MepaMH H riny6GHHaMH,
6bitH, kak npaBMJIO, MPOTOYHBIMH, GLICTPO 3apacTajH H NpeBpamiajJHck B GoJsoTa.
BonbWMHCTBO O3ep HaXOAMIOCH B MpeAenax OGLIMPHBIX ajIOBHA/ILHBIX PaBHHH, B
noitmax pex. K kxoHuy cpeaneit 1opnl NMOOHATHA CYLIECTBEHHO CHHMBEIHPOBAJIHCH, a
BNagHHLI 3aMOJIHHJIHCh O3¢pHO-a/IMIIOBHAaNbHBIMH ocankamu. Ha cesepo-Boctoke, B Gac-
ceitHe p. OHOH, MecTaMH BO3HMKIIH HeGonbiine Ga3aabTOBBIE MIIATO.
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B no3dweii ope xnumat Ha OGosbiueit wacTH MOHrosMM cTaHOBHTCH apHaH,
JInwb kpaitHuif ceBep M CEBEPO-BOCTOK OCTaBaJICA B 30HE TYMHAHOTO K/IIMMaTa, | 311ec|;
$opMHPOBAHCL CEPOLBETHEIC aJLTIOBHANILHO-03EPHBIE OT/IOKEHHS, CXOHbIE CO Cpenye.

IOpCKHMH. B cepenune nosgHeil 10pbl TEKTOHHYECKHE ABHXKEHHA, HOCHBILIHE Mubddepey.
LHPOBaHHBIA XapaKTep, MPHBEIH K BO3POKAEHHIO KOHTPACTHOIO rOPHOTO peiibeda
nogHATHH ¥ BnaguH. Hapaay ¢ paHee CyIIECTBOBABIUMMH BNAJHHAMH 06pa3oBanyg,
HOBble OenpecCHOHHbIe 30HB (O3epHas, OwmuHypuHckan, IOxHorobuiickas u Ip.
Hanporus, HekoTophic Bnaaunsi 3anagHo#i n CesepHoit Monronuu (XHprucHypeiay
CeneHruHckas W Op.) NepecTajyd cyuiecTBoBath. O3epa BO3HHKAJIH JaJiEKO He Bo nce,;
BNagHHax apHOHO# u rymuugHO# 30H. B apumHo#i 30He OHH HMenM B OCHOBHOM He.
GonbmiMe pa3mepbi, GbUTH NPEHMYIUECTBEHHO GECCTOYHBIMH, CONIOHOBATOBOAHbIMY
Ha BOCcTOKE TEPPHTOPHH LIHPOKO NPOABHJICA BYJKaHOTCHHbIf penbed (6aaam,rome'
nJ1aTo, KOHYCOBHAHLIE BYJIKaHbl H Jp.).

B Hauane Heoxoma pe3ko BO3pOCNa ByJNKaHMYECKas AEATENLHOCTh B BOCTOUYHoR
nonoBHHe MOHrONHH, B CBA3M C YEM 3[eCh LIHPOKO pa3BUT penbed Gazanbropuy
nnato. HexoTopoe ysakHeHHE KIHMaTa Ha 3amafie, 0re H BOCTOKE (IO CeMMapup.
HOro) CrocoGCTBOBaNO BOIHHKHOBEHHIO KPYMHBIX, OTHOCHTE/IBHO TAYGOKHX O3epHyx
BOJOEMOB OTKPBITOrO THNAa BO BNAaJHHAX H HHTCHCHBHOMY 3PO3HOHHOMY pacuyje.
HEHHIO BoAopa3fesoB. B Havane u cepeiiHe HeOKOMa Ha BOCTOKE TEPPHTOPHH BOSHHKy
BynkaHH4eckHe naHAmadTel. OTOC/AbHBIC BYJKaHbl BLIGPAcHIBAJIH OTPOMHbBIE Maccy
NemIoBOro MaTepHaia, KOHUEHTPHPOBABILErOCH IIaBHLIM 06pa3oM B 03¢pHBIX BOAOEMax
H NPEBPATHBIIErOCA BNOCIEACTBHH B NEOJNHTOHOCHBIE Tydbl. K KOHLY HeokoMa penbeg
NMO3OHEIOPCKUX MOAHATHH GblI CHJILHO BLIDOBHEH, 2 B O3€PHBIX KOTJIOBHHAX, YHacle-
OOBaHHBIX C Hayajla HEOKOMa, HaKaIUIMBAaJIHCh FJIHHBI H MBI, 0GOTallicHHbIE pacTH-
TenabHOMN M KHBOTHOH opraHuKoil, JaBUIHE Ha4a/io "6GyMaXHEIM ClaHIaM”,

Hauaaro anm-aav6a 03HaMEHOBAOCh CylleCTBeHHOR rymuau3laumefl knuMara ma
IOTO-BOCTOKE, BOCTOKE, CeBepe M B LCHTpanbHo#l yacTH MOHronu, a Takke aKTHBH3a-
une#t AuddepeHIHPOBAaHHLIX TEKTOHHMYCCKHX ABHkeHMH. Ha 3anmage M ceBepo-3amape
npeo6irafanM NOAHATHA, HAa OCTalbHOH TEpPHTOPHH — HHCXOOAIIHE IBHKCHHUA,
cnoco6cTBOBaBIINE OGLLIEMY CHHXXEHHIO €€ THIICOMETPHYECKOTO YPOBHA, BOIHHKHOBEHHIO
MHOTHX HOBBEIX M pACIIMPEHHIO MNpeXHHX BnaguH. O3epHuie GaccelHbI BO3HHKAMH
NPEHMYILECTBEHHO Ha IOre, Oro-BOCTOKE H 3amaje, B 30HE CEMHapHAHOTO KJIMMaTa,
Ha octanpHoO#t TeppHTOpPHH B 30HaX onyckaHHs ¢popMHpoBanuch OGIIHDHBIE H MPOTH-
XKEHHbIE aJUIIOBHAJIbHLIE M O3CPHO-aJUTIOBHA/IbHbBIE PaBHHHbI C 03epHO-0OJIOTHBIMH
'BOAOEMAaMH H JIECHBIMH JIaHAWAadTaMH.

B xonye anm-asvb6a oTueTnHBO 06ocobGmauch 06nacTh aKTHBHOTO NpPOTHGaHHA
KOxno#t u IOro-Bocrounoit Monronun (I'o6ufickuft nporu6) m obnacts oGumpHoro
noauaTHa CesepHoit, 3anaauo# u Cesepo-Boctouno#t Mouronmun (Cesepo-MoHrosbsckoe
nogHATHe). B ycnoBuAX apHAHOro }Xapxoro KjiHMaTa H AH(EpeHIHPOBAHHBIX NBH-
wenuli B Io6uiickom nporuGe o6pa3oBasHCh CPaBHHTENILHO Y3KHE BMAAHHBI, 3aMOJIHAC-
Mble rJIaBHBIM 06pa3oM NpOJIIOBHAJIbHBIM MaTCPHAJIOM, H pa3fefioliie HX JIHHEHHbIE
nogHATHA. B LEHTpaNbHBIX YacTAX BMAaJAMH CYUECTBOBAJIH HeGOJNbIINE CONIEHBIE 03€pa,
NHTaeMble BoAaMu pek, GpaBmux Havano B o6nactu CeBepo-MOHr01bCKOro NOJHATHA.
Ha 1ore 'o6u Mectamu BO3HHK penbed 6a3aibTOBBIX IUIATO.

B nozdnem meay npoucxoAmno manbHeliee muaBHoe nporubGanHe roGuitckux pe-
rHOHOB MOHTOJINH ¥ BO3HHKHOBEHHE 3/1eCb KPYMHBIX (6IH3KHX K pa3MepaM COBPEMEH-
HOro Apana), OTHOCHTEJIbHO MEJIKOBOAHKIX, COJIOHOBaTOBOAHBIX GacceliHoB. B o6nacTh
CeBepo-MoHT0JIbCKOTO MOAHATHSA GOPMHPOBAIKCH OGLIHPHbIE JeHY JaLIHOHHbIE PaBHHHH
H MEJIKOCOMOYHHKH, 4 Ha I0TC H IOr0-BOCTOKE B YCJIIOBHAX XKapKOro apHAHOro KJ1HMaTa —
NMpoJIIOBHAJIbHbIE, O3C€PHLIE H 03C€PHO-aJIIOBHAJIbHbIE paBHHHLI. B Havajne u cepeiMHe
HO3JHEr0 MeJla MECTaAMH NPOABHIICA JIoKalbHHIH 6a3ansToBhll BynkaHH3M. B xoHue
NO3RHErO MeJia HAaYHHAJOCh oflee NOAHATHE TEPPHTOPHH, NPOHCXOAMJ pacnal
o3eproft cncremnl ['o6H H pe3koe cokpallieHHe 03epHhIX BogoeMoB. K Havany naneo-
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ga O3CPHBIC BOAOEMbl COXpaHWIHMCh MWL B 3aantadficko#t I'o6u, k cesepy ot

Pgaa-CaﬁxaHa H B Baltmnanasckoit kotnosune KOro-Boctouno#t Monronum.

B naseozeHe OCAAKOHAKOMJIEHHE LUIO JIOKaJIbHO B I0XHOM cekTope MoHrouy,
4aCTHIHO Hacnenys 061acTH CeAMMCHTAlLIHH BEPXHEMEJIOBOTO BpeMeHH. B 3oueHe—
gHHCM OJIHTOLICHE B CBA3H C rymuausauMefi xnuMaTa mpeobnajanu o3epHO-pevHbie
(HCTEMBI B Honune O3ep n I0ro-Boctounoit 'o6u co cTokoM Ha I0ro0-BOCTOK, B CTOPOHY
KuTas. B obnactax aeHynauun GopMHPOBAIHCh CBONOBBIE NOAHATHA XaHras, MoHrosb-
cxoro Antas, XoHTtas. Ilo-BHAHMOMY, B HHXHEM OJIHrOlLiCHe NPOSBHIACh OOHA H3
aHHAX a3 TekToHMuecKoH akTHBH3AUMM, O06YC/IOBHBIIAA MOCTYN/EHHE rajevyHoO-rpa-
gufiHoro MaTepHana B obnactH cyb6akBanbHON aKKyMyNAUHH (CBHTa 3PTHIHH-A30 H
cc ananorn). Kouen HumxHero osmroueHa oTMeueH crabunmsauuefi TekTOHHYecKOH
o6cTaHOBKH ¢ o6pa3oBaHHeM KOpHI BLIBETPHBaHHA. DTa o6cTaHOBKAa COXpaHHIach M
§ CPCAHEM—BEPXHEM OJIMrONEHe, KOrAa KNUMaT Oulji, mo-suaHMoMy, HauGosiee apun-
gufi B TEUCHHe Bcero maneoreHa H HeoreHa, Ha rore MoHronun mponcxommn pacnap
(AAPOCETH, HAKOMJICHHE NPEHMYILECTBEHHO CY6ajpasibHbIX OTJIOXKeHHH MpOIOBHA H
genioBHA. OTMEYaIOTCA MPOABJICHHS BYIKAHH3IMA OCHOBHOTO THMa M0 I0XHBIM OKPaHHAM
Xaura#ickoro cBOAOBOTO MOOHATHA.

B HeozeHe Havajca 3Tan HoBeiiniel axTHBH3aUMH TEPPHUTOPHM, NpPOSBHBIUHCA B
$opMHPOBaHHH CBONOBBIX MOAHATHH AnTas, XaHras, X3HT3, HX Ha4aJbHOM 3PO3HOH-
HOM pacuneHeHHH, nporu6aHuy kpynubix BnaauH Kotnosunsl boasmmx Osep, Jonuss
Ozep B Cesepo-BoctouHo##f Monronnn. BHOBR BO3HHKIA O3¢pHO-PEUHaAs CHCTEMa
pHoJib ceBepHOro Gopra AnTas, HO, BEPOATHO, yXke He cpalaHHas ¢ IOro-Bocrounoil
Monronueli. KnuMaTHYeCKHE YCIOBHA MHOLCHA OTJIHYAJIHCh YepelOBAHHEM OTHOCH-
Te/lbHO TYMHOHBIX H apuaHbix ¢ha3, 6bila mposABNeHa M IIHPOTHAaA 30HAJNBHOCTD.
OTMevYaeTCa MAaKCHMaJIbHOe NposABjicHHe 6a3aJbTOBOrO BYJKAaHH3Ma BO MHOTHX
pafioHax MoHroauH.

B pasineM U 0coGeHHO CpeHEM NITHOLEHE NPOJOIKaNach fanbHeillas aKTHBH3AUA
TEKTOHHYECKHX OBHXCHHMH -— POCT TOPHLIX COOpYXCHHH, HX pacWiCHCHHE H NpPOTH-
faHHe MEXTOPHHIX BNaAMH. B cpefHEM IUTHONICHE OTMEYEeH KPYNHEIH IIIOBHAJIbHBIMH
3Tam, BLIpasHBUIMiica B (GOPMHPOBaAHMM O3epHMX cHcTeM B KotinoBuHe Bosbumx
O3ep u JonnHe O3ep, OOCTHTaBUIHX BLICOKHX THICOMETpHYeCKHX ypoBHeil. Pactu-
TeIBHOCTE 3TOro BpeMeHH AuddepeHunapoBanach HO HIMPOTHBIM H BEPTHKAJIbLHBIM
noscaM. B He#t coxpaHmAHMCL MEMEHTH UIHPOKOJHCTBEHHO# (rophl, 3K30THYECKHX
xBOHHBIX, HAMEYAJIHCh apeajibHble CBA3H ¢ AMypo-Manvyxypckoll npopuHiHe#. Knuma-
THYECKHE YCJIOBHA 3TOro BpeMeHH ObUIH YMEPEHHO-TEIIRIC.

B no3aHeM IUTHOLICHE B pe3y/bTaTe Npojosikaiomelics HEOTEKTOHHYECKON aKTHBH-
3auun pensed Monroauu 6l B OCHOBHLIX YepTax cHOpMHPOBaH H nproGpen rumco-
METPHYECKYIO KOHTPacTHOCTb, GJH3KyI0 K coOBpeMeHHOM. YcTaHOBMJIACh ueTKas
BEpTHKaJIbHAasA JIAHAWAG(THO-KITHMATHYECKAA 30HAJILHOCTb. PacTHTENLHOCTh TOPHOTO
nosica Obljla npeacTaBiieHAa XBOHHO-LIMPOKONNCTBEeHHHIMH (Ha XaHrae) M CBeTJIO-
XBOMHLIMH M CMEIIAHHLIMH JiecaMH Gojiee HU3IKHMX ApYycoB rop. [IpeAropes, KOTJIOBHHEI
H robufickue pailoHbl, MO-BHAHMOMY, HMEJIH CTCNHLIC H JIECOCTENMHBbIC JAaHAWAQTHI.
E.M. Manaepofi oTMeuaeTC HECKOJILKO 3TAMOB YePeAOBAHHA HEKOTOPOTO YBJIaXKHEHHA
R apuaH3auun xauMata. Hu o xako#f nycThIHHOCTH TeppHTOPHH MOHIOJIHH FOBOPHTH
HE MPHXOOHTCA.

Maeticmoyen — BpeMs 3HAYHTENIbHBIX KJIHMAaTHYECKHX H3IMCHEHHH, audPpepeHNHALIHH
30H ¢ 0CaAKOHAKOIUICHHEM pPa3HBIX F€HETHYECKHX THIOB, OKOHYATEILHOTO reomMopdo-
noruyeckoro opopMIICHHA TEPPHTOPHH MOHTOJIHH, MPOAOIKAIOIHXCA HEOTEKTOHH-
YeCKMX HOBHXKEHHH, JIOKaJlbHOrO BYJIKAHH3MA, CO3JAHHA COBPEMEHHBIX JaHAIAGTOB.

Hafmo oTMETHTB, 4TO MpeACTaBJCHHA 0 MOHroJMH Kak ouYeHb IpeBHelt apuaHoit
ob6nacTn, ¢ Hame#f TOUKH 3peHHA, BechbMma npeysennueHbl. Hayuenne nmaneoreorpadun
nneficTroueHa, MCTOPHH PAacCTHTEJIBHOCTH MOKAa3wIBacT, 4YTO GiH3Kas K cCOBpPeMEHHOH
apugHas o6CTaHOBKAa CNIOXKMJIACh JHIIb B CaMOM KOHLE mno3fgHero mnnelicToieHa, a
MaKkCHMaJlbHaf apHAHalMS CBA3aHa co BTopoit nososHHOH royoncHa.
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HpeBHHE ONEOCHCHHA, HMEBIIHC BECbMa CKPOMHble MacuiTabbl H 3aXBaTHBIy,
Wb BHICOKOropba Antas, Xanras, Xoutasn u CepepHolt MOHroJIHH, ABHIIHCH NPHuRyy
ofmero moxonoAaHHd H yBJaXHCHHA KIHMaTa. Bo Bpems oneacHenmik NPOHCXO ARy,
CHHMCHHC BLICOTHBIX 30H, /IeCa CNYCKAJHCh Ha Gojiee HH3KHE APYCH NpeAropuit, 5,
HHMas Gosbmyro miomans. IpuneaunkoBas 06cTaHOBKA CyIECTBOBANA TONBKO Hepg.
CPEOCTBCHHO BONH3IH O06NacTH OJICACHCHHA, a PAcCNpPOCTPaAHEHHA NCPHIIALHAND Hyy
nanamadToB Ha paBHHHB H ro6Gufickue pafioHn, xak 3TO0 mpeanmonaranu HEKOTOpy,
uccnenosatenn 18], ne nponcxoauno. HaoGopot, ysenuuenne nimoBHaabHOCTH kpy.
MaTa BI3BAJIO Pa3BHTHE 3HAYHTENLHON 06BOAHCHHOCTH TEPPHTOPHH, BOSHHKHOBCHHE g,
BNagHHAaX IUTIOBHAJIbHLIX GaccefiHOB ¢ ypoOBHAMM 3anoJjiHeHHs Ha 150—200 m Bhime
COBPEMEHHbIX, PAa3BHTHE PEYHRIX MOJHH H 03¢P—pa3nHBOB B robufickux palionay
cTpaHbl. YCTaHOB/ICHHas CHHXPOHHOCTb [PEBHErO OJIEACHEHHS C TUTIOBHANbHRIMy
3MOXaMH XOPOIUO MNOATBEPXKAACTCA CTPATHrPAPHYECKHMH H TEOXPOHONOTHYECKHMy
Mmatepuasnamu [6]. E.M. MajaeBolt o NanHHOJOrHYECKHM MAaTepHaslaM YCTaHOBJenq
300—400 MM ocagkxoB B Kornosuue Bonbunx Osep (coppemenHoe — 100—150 MM),
OG6BOAHEHHOCTh TEPPHTOPHH, NMOBLILICHHOC BHMaAcHne ocaakoB (B 1,5—3 pa3a 6onbiye
COBPEMEHHBIX), MEHbIIas KOHTHHEHTAJILHOCTh KJIHMaTa (3a CYET YMEHBIIEHHSA KOHTpacTy
3UMHHX H JICTHHX TeMMepaTyp), 6e€3ycloBHO, aKTHBH3HPOBAJIM pa3BHTHE TNOuBY,
PACTHTEJILHOCTH Jjake B I0XKHOM CekTOpe MOHIo/IHH, HHHE BXOAALIEM B IKCTPaapHAHYlo
30Hy I'o6u. HecomMHeHHO, u4TO noaobHbie KJIHMaTHYECKHE YCIOBHA MieHCTOLECHA cro.
co6CTBOBAJIH Pa3BHTHIO Pa3HOOGPa3HOro XHBOTHOrO MHpa. Y KajaHHble 06cTOATENbCTRy
NO3BOJIAIOT ACPECMOTPETh H NaJNCOIKOJIOTHYECKHE YCJIOBHSA CYILICCTBOBAHHA H Pa3BHTHy
ApeBHero venoBeka. IIpoBoauMEIe ceffyac apXeoJIOTHYECKHE HMCCIICAOBAHHA TOJILKO p
3anaaHo#t MoHrosnn BuisABHIH Gonee 450 ctosHOK, H3 HMX oxono 20 paHHemaneo-
JIMTHYCCKHX. ITO CBHACTENbLCTBYET O wWHpouafimeM 3acesieHHH MOHIrOJNHM ApeBHAMY
MIOALMH Ha MPOTAXKEHHH HECKOJIBKMX COT Thicsuenetnit. IIpoGnema maneoreorpagu-
YECKHX YCJIOBHI NMascoIHTHIECKOro BPEMEHH ABNACTCA OAHOM U3 HanGosee akTyanbubix
Ha COBPCMCHHOM 3Tamnc H3yucHHs KaitHo3os MoHroausu.
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yIIK 550.42(517.3)
10.C. I'enua¢T, A 5. CanTkoBcknii
O TIYBUHHOM CTPOEHHMHU MOHIOJIHH

Hamu npenctapjicHHa o ray6uHHOM CTpyKkType GasHpPYIOTCA NMPEHMYLIECTBEHHO Ha
pe3yibTaTaX reodU3IMYECKHX HCCNEnoBaHUN (CeACMONOrHYECKHX, rPaBUMETPHYECKHX,
19pOMArHUTHHIX H Ap.). B 3roM oTHomenun Tepputopus MHP u3yuena sBHO Heno-
craToyHo (Mo cpaBHeHMIO, Hanpumep, c¢ IIpubBaiixansem). K Havany pa6or Copertcko-
Mouronscko#t reosioruyecko#f 3xcmeauuuu Guina ony6namkoBaHa JMub ofHa paboTa
M.II. CrenanoBa u B.C. Bonxonuna [18], xoTopas no3BojiHia HAa OCHOBAHHM HHTEp-
OpeTALMH TPABHTALMOHHBIX JAaHHBLIX OLEHHTh TOJILHHY 3¢MHOM KOPbl B Pa3JIHYHBIX
pafionax MoHroanu u nokasatk ¢¢ 610koBoe cTpoeHHe. B 3Toit craTthe BnepBuie ans
TCPPHTOPHH CTPaHbl GblIa HaMeueHa CBA3b MEXAY PErHOHANLHLIM TPaBHTaLHOHHLIM
noieM (a8 COOTBETCTBTEHHO M OCOGEHHOCTAMH [JIYyGHHHOTO CTPOEHHS) M KPYMHBIMH
me3o-kaftHo3ofickuMH CTPYKTYypaMu (BNagHHAMM).

Bnaroaapa pa60oTaM COBETCKHX H MOHIOJIbCKHX re0pHIHKOB K HACTOAILIEMY BPEMEHH
B IOLadb CTPaHBl MOKPbITa MeJikoMmacmiTaGHolt rpaBHMeTpHueckoff cheMko# H
MATHHTHRIMH H3MEpEHHAMH MO peakoii cetd, a Boctoynas MoHrous — a3poMarHHTHOM
csemxoil cpeauero Macwtaba [2, 3, 12, 20).

B xoxe pa6ot CoBeTcko-MoHroasckolt reoniornueckolf 3xcneaAuuHH 6blTH NpOBeACHBI
rpaBumeTpuueckie (FO.A. 3opun, M.P. HoBocenosa, B.A. PoroxuHa u gp.), a Takke
MHkpocelicMuuyeckne, ceficCMOTEKTOHHYECKHE H  celicMoJIOTHYECKHE HCCACAOBaHHA
(C.O. Xunpko, P.A. Kypymun, B.M. Ko4erkoB ¥ Ap.), B pe3yjbTaTe KOTOPhIX GblIH
paclIMpeHH HALIM MPEACTABJICHHA O COBPCMCHHOM CTPOCHHH H COCTOAHHH TiIy6OKHX
Heap Mouronuu. PesynbTaTH 3THX paboT Guinn ony6nuxosanni [11, 12].

Ona noHWMaHuA rNYGHHHRIX MpOLECCOB, MPOTEKAlOWMX B HeApax MOHroNHH, H
CBA3H X C COCTABOM HHIKHHX 4acTelf 3eMHOM KOphLI H BepXHe# MaHTHH KpaltHe BaXHBIMH
0Ka3auch HCCACAOBAHHA TTyGHHHOTO BELECTBA, BLIHOCHMOTO Ha MOBEPXHOCTDb KaifHo-
lofickumn GaszanbTamu B BHae BxaioucHH#t (B.B. Kenexuncxac, JI.B. Aradonos,

10.C. l'enmadr, A.A. Cantuixoscxuit, 1990
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10.C. T'enmwagpT, A.A. CantoikoBcku#t u np.). Beino nokasaHo, 4To TEKTOHO-Marmayy,
yeckas aKTHBHOCTb TEPPHTOPHH 06ycOB/ICHa NPOLECCaMH, MPOTEKAIOLWIHMH B BePXHei;
MaHTHH; OHa CBA3aHa ¢ CYUlECTBOBaHHEM “ropsavero” MaHTHiiHOro cyberpara, Xapay.
TEpH3YEMOro MOHMKCHHLIMH MIOTHOCTBIO H CKOPOCTAMH PAacMpOCTPAHEHHA YNpyry,
sons. [To muennio FO.A. 3opuna u gp. [12), M.E. Apremsesa n ap. [1], TEKTOHg.
MarMaTHYeCKas AaKTHBH3alHsi TEPPHTOPHH MOHroJIKH H NpHIEraloLUX 06nacrey
IOxHott CubGupn, Bxnwouan Bech Baltkano-Monronsckuit perwon, 6sina oﬁyc.nol;ne,la
BHeApeHHEM B JIHTOChepy aHOMaabHOH BepxHe#t MaHTHHM. DTOT mpolece, HaYaBllnfe,
B 30LECHE—ONHrolieHe, 6Ll CBA3aH, CKOpee BCEro, CO CKOIUIEHHEM Pa3orpeToro pe,
ecTBa MOHMKEHHOH MJIOTHOCTH, NMOJHHMMABUIErOCA B BHIE IPOMafHOrO NHANHp, ¢
Gonwirux rnyGHH ¥ BBI3BaBIEro ofluee BO3AbIMaHHE BCEro Bafixano-MoHronsckor,
persona. YacTp 3TOro AHamHpa B BHAE OTACJAbHBIX BBICTYMOB €ro KPOBJH NOAX0auny
K MOJOLIBE 3eMHON KOpbl, YTO MPHBEAO K MHTCHCHBHOMY BYJIKaHH3MY Ha Gonbuey
YacTH TEPPHTOPHH CTpaHbi, HampuMep ByJKaHH3M XaHraiickoro Haropms, Opxoy.
Cenenrnuckoro apeana, Cpeanero6uitckoli 30Hbl M ap. OCHOBHBIM Pe3yNbTaTOM reg.
busnueckux uccnenoBanui MOXKHO CYHTaTh POTHBOMIOCTABJIEHHE N0 CTPOCHHIO BEPXHef
MaHTHH BocTouHofi MOHTOMHMH ee 3amafHbIM M LEHTPaJbHbLIM PailOHaAM CTPaHLL. Ano.
MajibHasg MaHTHA BhlAe/NCHAa HMEHHO B 3amaguo#f yacth MHP; ona xapakrepuayercy
OTPHUATENLHBIMH TPaBHTALHOHHBLIMH aHOMAaJHAMH [1] H NMOHMXCHHBLIMH CKOpOCTAMY
ceficMuueckux BonH [12).

Ilon Boctouno#t Monrosnneli BepXHAS MaHTHA OTIHYAETCA HOPMaJIbHbIM Pacmpepe.
JICHHEM MNOTHOCTH H CKOPOCTH. BMecTe ¢ naHHBIMH MarHHTOMETPHH 3TH Pa3jiHuug
B cBoficTBax BepxHe#f MaHTHH 060CHOBBIBaIOT €¢ HEOTEKTOHMYecKoe palloHMpoOBamye
Ha aBa Onoka — 3amafgHbif M BOCTOYHLIN, pe3ko pa3NHYHBIX MO HHTEHCHBHOCTH
kaliHo3olickux TexToHmueckux apuxkeHull [19]. B HacTosee Bpema Ana 3THX Gnokos
NpeANnoJiaraeTca AByXcoiHas KOHTHHEHTAaIbHasA 3¢€MHas Kopa (3a HCKJIFOYEHHEM 0CaRo0y-
HOTO CJI0A), MOIIHOCTh KOTOpoit mocTHraeT 50 xM. IIpH 3TOM OTMeUaeTCH, YTO C BOCTOKa
Ha 3anaj npoucxomuT obiee yTosueHHe xopbl ¢ 36—40 no 45—50 kM H BO3pacTaHue
MOUIHOCTH TPaHHTHOrO cj1oa oT 8—12 mo 16—25 km.

Tepputopuas MHP xapakTepuiyerca Bbicokolt U HeoqHOpoAHOMN celicCMHYHOCTBIo,
I'naBHBIe ceficMOreHHble CTPYKTYpB! NpHYpPOYEHbl K 3amagHol H LEHTpaNbHOH vacTam
cTpaHbl. 3dech NMPOHCXOOMIH HanGoJice CHIIbHBIE B HCTOPUYECKOE BpeMs 3E€MIIETPACE-
Hua — Bonnalickoe (1905 r.), F'o6u-Anta#ickoe (1957 r.), Moroackoe (1967 r.) u ap.
CeficMonoruueckue HcciaeOOBaHHA, CBA3aAHHbIE C H3YYEHHEM MEXaHH3IMa OYaroB 3eMie-
TpaAceHuH, NO3BOJIM/IM YCTAHOBHTH TOCNOJACTBYIOUIHE B HUX YCJIOBHA 6JIH3ropH3OHTAL-
Horo cxatms [5, 6, 14, 15, 20). BoamoxHno, uto B [Ipuxy6eyrynse B3ammopeiicTane
JTOTO NOJA HanpAxeHuH ¢ 6alkaIbCKHM, IUIS KOTOPOTO XapaKTePHO GIH3IrOPH3OHTAMb-
HOE PacTAXKEHHE, CBA3AHO C pa3BHTHEM PHOTOBBIX CTPYKTYp. Bee ouarn semnerpacennit
MoHronun pa3melapTcs B nperenax 3emuofi kxopst [11], a ana cunbHbIX 3emue-
TpaceHnt HanGosee o6biyHa riny6una 15—30 kM. B uenom teppuropus MHP xapakre-
PH3YETCA MoOJIeM CKMMAIOLIMX HanpsikeHMH Ha ¢oHe ee PerHOHaNbLHOrO BO3AbLIMAHHA.

Feonoro-cTpykrypHble oco6eHHOCTH MOHTOTHH B 60bIIOH CTEMeHH ONpenensIoTcs
pa3loMaMH, HMCEIOLUIHMH PalIHYHYI0 npHpoAay. OTMedeHa CBA3b KPYNHBIX MaHpErHo-
HaJIbHBIX Pa3JIOMOB C 3MHUCHTPaMH 3eMiaeTpaceHHit. Takue pa3sioMbl, HJIH, TOYHEE,
30HBl Pa3lOMOB, MPOTATHBAIOTCA Ha COTHH KWIOMETPOB Ha CeBepo-3amaje H Horo-
3anage ctpansl (Bagnynsckuit, Xan-Xyxafickuil, Ux36oraunckuit u ap.). AceficMruHbIMH
ABNAIOTCA KpymHelimne pa3sioMbl BoctouHo#t u LlentpansHo#t Monronun — KOxuo-
Xaurafickuit, OHoHcku#l, BasHXxoHropckuit 1 Ap. BOJBIIMHCTBO 3THX Pa3jloOMOB HMeECT
yHac/IeOBaHHOE Ppa3BHTHE C PAHHETO Majie030f, MTO MOXKET CBHACTCILCTBOBATH O
CNI0OXHOM TEKTOHO-MarMaTH4YecKOM pa3BHTHM TepputopuH MHP Ha ¢anepo3oitckoM
ITane.

YcTaHOBNIEHO, 4TO 3eMJIETPACCHHA “H36GeraroT” obnacte#t ¢ Apko BbipaXeHHbIMH
PerHOHAaNILHEIMH aHOMAJIHAMH H TATOTEIOT K TPaJAMEHTHBIM 30HaM TJyGHHHBIX aHO-
manuit [7). Teodusnueckne H reonornyeckue NaHHble CBHAETEJBCTBYIOT O TOM, 4TO

178



s TcppuTOpHH MHP NOBEPXHOCTHBIC TeOJOFHYECKME CTPYKTYPHl M CeficMOrcHHbIe
¢eMCHTBI CTPYKTYD 06yCI0B/ICHB Pa3BHTHEM TIIyGHHHOTO BELIECTBa — €ro AHHAMHKOM
9THX TPaJHCHTHBIX 30HaX. Pa3yniIoTHEHHAA aHOMaNbHAsi MAHTHA, ABJIAACH KOHLCHTpa-
0pOM TEIIA, aKTHBHO BO3ZCHCTBYET HA 3EMHYIO KOPY, NPOTPEeBacT €€ M NpeAOTBpa-
gseT XPynkyio aegopMauuio MOpoa KOPH. ITOMY CHOCOGCTBYET M BYJIKAHH3M, Bhbi3-
ganHbifl ICHCTBHEM TOM ke aHOMaNHH. Ml yXe HCONHOKPaTHO OTMeHallH, YTO B CyIl-
4OCTH BECh HCOTCH-YCTBEPTHUHMI BY/IKaHH3M MOHIOJIHH 38 HCKJIIOYEHHEM IOr0-BOCTOY-
jo#l YaCTH CTPaHHl (JapuraHra) cocpenoTo4eH B CyOMepHAHOHAJILHON 30HE, B 061IEM
gui¢ CoBrmajajomieli ¢ 061aCTbIO Pa3BHTHA MAaKCHMAJIbHBIX PErHOHA/ILHBIX TPaBHTa-
(HOHHBIX AHOMANHIl H C 30HAMH NMOHHXKEHHBIX CKOPOCTell ceicMUuECKHX BOJIH.

HayueHHe BO3PacTHOro pacnpeacieHns kalftHozofickux 6a3anbToB no natepanu

puABHIO MX acummetpuio [7, 10]. K cesepy ot Xanras, B ctopony Baitkansckoro
#$Ta, BYJKAHH3M, BEPOATHO, C HHTEPBAJIAMH MPOJOJKAJICA C OJIHTOLICHA O rOJIOUCHA
pKTIOMHTENILHO. BO3MOXHO, 4TO Takasd KAPTHHA B Pa3MELICHHH NPONYKTOB BYJIKAaHH3Ma
06yC/OBJICHA CMELICHHEM TJIYGHHHBLIX H NMOBEPXHOCTHRIX MPOIIECCOB BO BPEMEHH B
ccBEPO-BOCTOYHOM HAamMpaBJieHHH, B cTopoHy bafixanbckoro pudra, no mpoctupaHuio
ry6HHHBIX aHomanufl. C Hamelf TOYKM 3peHHA, OBMXKECHHE rIyGHHHOrO BeliccTBa
3 KpOBJIC acteHocepnl omnpelciseTcs npoduieM NOAOWIBb JNHTOChEPH, KOTOPLIM
06yCNIOBJICH OMpPEAC/ICHHBIMA COOTHOLICHHSAMH MeXIy MJIHTCIBHO CYIIECTBYIOIMMH
ycTOMYHBBIMH H NOABHXHBIMH CTPYKTYPaMH. MOXHO MPEANONOKHTE, YTO HEOTEKTOHH-
yeckasfi aKTHBH3ALHA TCPPHTOPHH MOHTOJIHH onpeaenseTcs QUHAMHKOMN CyLUECTBOBAHUS
agoMaJIbHOH MaHTHH.

Ona Toro 4to6bl mosyuHTh HanGojlee nojiHylo HHGOPMAUHIO O BELIECTBEHHOM
cocTaBe HeAp MOHTONHH M XapakTepe TIyGHHHBIX MpPOLECCOB, CBA3AHHLIX ¢ Habiio-
ga8€MBIMH TCOQHIMYCCKHMH NOJAMH, clielyeT OOGpaTHTBCR K Pe3yAbTaTaM H3YYCHHS
npoAykToB KaliHo3ofickoro BynkaHH3Ma, B OCOGEHHOCTH T/IyGHHHBLIX BKIOYEHHH,
BHHOCHMBIX Ha MOBepXHOCTh Ga3zanbTamu. I[lociegnme naroT HanbGonee JOcTOBEpHBIH
MaTepHall O cOCTaBe TJyOHHHOTO BEIICCTBE H JHEPreTHYECKOM COCTOSAHHH HHKHHX
vactell 3eMHON kopw M BepxHe#t MmanTHH. [Io MHHEpaNbHBIM NMapareHe3UCaM H TEPMO-
AHHAMHYECKHM YCJIOBHAM HX YCTOHYHBOCTH CpelH BK/IIOYEHHI BLIAEIICHE! BE TPYNIbl —
xopoBbi¢ H MaHTHAHBIe. CpenH NEpBEIX, NOMHMO IPaHHTOB, FPAaHOCHCHHTOB, ra66po-
AHOPHTOB M TCPPHICHHO-BYJIKAHOTCHHBIX 06pa3oBaHmil, IHPOKO pacnpoCTPaHEHBH
meTaMopduueckHe Nopoabl, COOTBETCTBYIOLIHE rpaHyaHTOBOM H 3knoruToBo#t dauusm
metamopdusma. K atofi rpynne MOKHO OTHECTH H KCCHOJIMTHI 3KJIOTHTOB H 3KJIOTHTO-
nofO6GHBIX NOPOA, COCTOAIMX H3 MHPAIb,CIHTOBOTO rPaHATa, MOHOKJIHHHOTO MMHPOKCEHA
H NJIATHOKJIa3a B pPaIHYHBIX COOTHOIUNECHHAX. 3Aech npeobiafal0T OTHOCHTENbHO
"cyxHe” mapareHe3HChl ¢ MHPOKCCHAMH.

Cpean MaHTHHHBLIX KCCHOJNIHTOB CJICAYCT B NEPBYIO OYepeAb OTMCTHTb TpyNNbl
MAHHEJICBHX M TPaHATOBRIX NepuAoTHTOB. [lepBhie npencTaBieHbl NEPHAOTHTaAMH
"3eJICHOTO” THNAa — MarHe3Ha/IbHLIMH ylbTpaba3duTaMi, a Taxke rIyGHHHBIMH MOpo-
BaMH “4epHoro” THna, o0oralicHHBIMH XEJIc30M H THTaHOM. Pexe BcTpevarotcs
3KJIOTHTH, IPaHYJHTH H ApyrHe Pa3sHOBHOHOCTH nopox cybcrpaTta riay6okHX ropH-
30HTOB 3¢MHON KOpH. I'nyCuHHHE MaHTHHHBINA ypOBeHB 3a/I0KEHHS MAarMaTHYECKHX
04aroB MOATBEPKAAETCA HAXOXKAMH I'PaHaT-UINMHHEIEBHX yIbTpaba3uTos, ycToHUHBHIX
Ha ry6uHax 60—80 kM.

Munepanoruueckas TepMoGapoMeTpHA, OCHOBAHHaf HA H3YYCHHH XHMHYCCKOTO
¢oCTaBa MHHEPAJIOB BKJIIOUCHHH, MOXET GHITh HCMOJIB30BaHA AJIA OLCHKH TCPMHYCCKOTO
pexuma cpeanl MoA BynkaHHYeCKHMH o6nactamu [8). IIpun cpaBHenswm TemmnepaTyp
PaBHOBeCHH MHHEPANIOB H3 KCEHONMTOB pa’NMYHBIX pafioHos MoHronuu — XaHras H
lapuranrun — oka’aoch, YTo nepeui¢ MpuMepHO Ha 200° C "xonoauee” [16). MuHepann
TPaHATOBHX H TPAHAT-UIMHHEJEBLIX JEPUOJHTOB 0GoHX paftoHOB paBHOBECHBI INpH
6nnaxnx P—T napaMertpax: —22+3 x6ap u 1100150°C. Dto nmo3sosauio caenath
BHBOA O TOM, YTO MO TEPMHUYECKOMY pexHMYy HanGojee pe3ko pa3jH4yaloTCA 06JACTH
BepxHelt MAHTHH, ClOXCHHbIE yabTpaGasnTaMH wnuHencBo# ¢gauuu, T.€. NOAKOPOBLIC
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CNOH MOIWIHOCThIO 15—20 xM. TemnepaTypHble OUCHKH Ui pPa3IMYHEIX TAyGunyy,
ypoeHei#t nox Bcem Bafikano-MoHroJIbcKHM PErHOHOM NMPHBOAHIIHCh Pa3HBIMH “TOpaM,:
y nogowmsu auTochepel ~1200°C Ha rny6GuHax mpumepHo 60 km [13], B OCHOBayy,
semuolt xopel — 1000—1200° C Ha rny6nuHax 35—40 xM non pudtamu [4] n Ha nepxﬂeg
KPOMKE BHCADHBIICTOCA B 3¢MHYIO KOpPY MarMaTHueckoro Teaa — 700—800° C
ray6unax oxono 15 km [13]. HcnonpsoBanre Bcex 3THX OaHHBIX MOKA3aNo, yrg or
cTabunbHolt nnaTdopmul k pasBuToli pudTOBOR CTPYKTYpPE NpOHCXOAUT NPOTPECCHBRy,
pa3’orpes NPCHMYILICCTBCHHO MOAKOPOBLIX C/IOCB BepxHell MaHTHH. Buino ycTaHoBmey,
yto B obGmem BnAc KaftHosoficku#t GalzanbToBmilt BynkaHHaM MoHronuu °TPaJlae-;
npeapudTOBYI0O CTAIHIO Pa3BHTHA 3Toro perHoHa [17], a Tounee, 3tan o61npHop,
csogoobpa3zopaHus. UHTeHCcHBHBIA BysakaHH3M 6bin 06ycioBneH BLICOKOMH SHIOTeHH oy
aKTHBHOCTBIO r1y6okux cioes BepxHe#t ManTun. Hannune rpaHaToBBIX yneTpabasurgy
H MErakpHCTa/UIOB MHPONa CBHACTENBLCTBYET O TOM, WTO KOPHH MarmMooGpa3oBaupg
yxoaat Ha rayGunnl Gosiee 75 kM.

TexToHHYeCKHE H reOMOPPONOTrHYECKHE NaHHBIC MOKA3bIBAIOT, YTO NMPH CPaBHenyy
ABYX TNIaBHBIX BynkaHH4YecknX apeasosB MHP oamn w3 unx — JapHranra — haye.
AMTCA Ha 3Tane paHHero pudToreHesa, a pa3BuTue XaHra#ckoro Haropbs oueyy
6nu3ko HanomuHaeT GopMHpoBaHME PHPTOBLIX CTPYKTYp. B 3ToM ciyuae pasnmuypyy
B YCTAHOBJICHHBIX OLECHKAaX TEMIMCPATYp OJHO3HAYHO GyAyT yka3niBaTh Ha riyGHuRyl
AMHAMHKY DPHGTOBOrO SHAOTEHHOrO PEXKHMA, KOTOpaA 3akIIO¥aeTcs B MOCHENORa.
TENBHOM pa3orpeBe MeHee riy6oknx 30H. Ha ypoBHe mepexoma oT IUNHHeNeRo# x
rpanatoBoif dauun nepuosnros (~—~70—80 kM), rae pa3MeIalOTCA MAHTHAHBIE MaTMaTh.
YeCKHE OYarH, TeMIMepaTypa Help MarMaTOreHHbIX paioHOB MOHro/HH OAMHAKOBA —
1050—1150° C (Tonbko B 061acTH MarMoo6pa3oBaHHR), a Ha HeCKOJb Ko 60s1ee ry6okowm
ypoBHe OHa goxoaut zo 1200°C.

CylllecTBEHHO H TO, 4TO MOCTpOeHHble M XaHras H JJapHraHrH BeELLECTBEHHHE
KOJNIOHKH pa3pe30B 3eMHOM xopbl H BepxHe#t MaHTHH Gan3ku Mexay coboit [16]. 06 stom
CBHOCTENbCTBYeT H3odanmanbHbiff u Gnu3kuit mo cocraBy HaGop rnyGHHHBIX BKAio-
yeHnit B oGOHMX apeasax BynkaHH3Ma. Bbina noka3zaHa ycTOHYHBOCTh TTyGHHHLIX
MeTaMopdHYeCKHX OOKeMOpulickHX KOMIIZIEKCOB B BHAE KCEHOJNMTOB B KaitHo3ofickux
6a3anbTax, 3ajleralolmHX B HHXHHX YacCTAX 3¢MHOH Kophl. YcToH4HBOCTH MeTaMOpdH-
YeCKHX MOpoA B TeyeHHe nociieayromeii nocaeaoxemGpuiickoit TekToHO-MarmaTHueckoit
aKTHBH3alLHH B 610Kax 3eMHO# KkOphl MOHTOJIHH MOXET YKa3bIBaTh Ha NMPHHLHMIHANL-
HOe cCoXpaHeHHe B (paHEpo30e KOHTHHEHTaJIbHON 3eMHOM KopbI.

YuuThiBad BCE reosoro-reopH3MYeCKHe AAHHBIC, MOXHO M0J1araTh, 4YTO BEPXHHH
pa3pe3 MaHTHM nox paffoHamu kaliHo3ofickoro BynkaHu3ma mo ray6uH ~70—80 xm
JoJKeH GRITh MPEACTaBJieH MPEHMYIIECTBEHHO YeThipexha3oBbIM JIEPUOIHTOM — OJIH-
BHH, poMOHnveckuil 1 MOHOKNTHHHLIA MHPOKCEHBD!, INMHHEIb. B NoAYHHEHHOM KOJIHYECTBE
NPHCYTCTBYIOT MHPOKCEHHUTHI, B TOM YHCJIC MOPOARI yxke oTMeueHHOH "uepHO#™ cepuH
(keNne3nCTO-MarHe3naabHblH THN). VIbTPaOCHOBHOE BEIIECTBO BepXHel MaHTHH mo cBoch
npHpoae, CKopee BCEro, ABIACTCA METaMOPQDOreHHBHIM, 4TO OTpPaXaeTcs B reTepo-
TeHHOM CTPOCHMH MAHTHH, COCTABEé H HEKOTOPBIX 3aKOHOMEPHOCTAX reOoXHMHYecKoft
CneLManu3allid MHHEpPANoB KCeHOAMTOB. OO0 3TOM CBHAETENBLCTBYET Koppensauud
sesnuuH oTHoweHn# Cr/ Al u Fe/Mg B minuHenax — uX npHypoueHHOCTb K MeTaMopdu-
YeCKOMY THMY, OJIi KOTOPOTO NpH nepexoze K NHPOKCEHHTOBBIM Pa3HOCTSAM YCTAHOB-
JIEHO mocTeneHHoe oforamenne muHepana AlLO;, MgO u ymenbweHue conepxanufl
Cr:0;, YXFe. B 3THX mopofiax B MaHTHH NMPOMCXOAMIO, MO-BHAHMOMY, METacoMaTH-
yeckoe npeoGpaloBaHHe H MpEXAE BCETO HA FEOXHMHYECKOM ypoBHe. CpaBHHTENbHEN
aHajIu3 MHHEPAJIOTHH ABYX CaMBIX KPYMHBIX PErHOHOB KaitHO30Mckoro ByJaKaHHIMA
MOHrOJIHH TOKa3LIBACT, 4YTO COCTaB BeliecTBa BepxHe#t ManThuu non [Hapurauroft
no cpaBHeHHIO ¢ XaHraeM Gosiee “HctomieH” 6a3’anbTOHOHBIMH KOMIOHEHTaMH. Pe-
THOHAJIbHbIC pa3/IHYHA B BellECTBCHHOM cyGcTpaTe Heap MoHronmm, ¢ Hamel#f TOYKH
3PEHHS, ABJAIOTCA OTPAXKCHHEM CJIOXKHOH H IJIMTENIbHON NPeALICTOPHH TEKTOHHYECKOT0
Pa3BHTHA pErHOHA.
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KatiHo30McKasd TEKTOHHYECKasd H MarMaTHYECKas AKTHBHOCTL MOHro/IHH, KaK H Beell
cHTpaJ‘leOﬁ A3HH, cBf3aHa, BHAHMO, ¢ AHHAMHKOR BellecTBa BepXHeil MaHTHH.
jiuTeprpeTaLs rpaBHMETPHYECKHX H CCHCMHYECKHX AAHHBIX, PE3yNbTaThl H3YYEHH:A
gyGHHHBIX BkmoveHHA H coctaBa 6a3anbToOB pa3nHYHbBIX paloHOB MOHroNMH, TEpMH-
,,,cxﬂﬁ PeXHM, YCTaHaBJIHBaeMbill Mo TeMnepaTypaM paBHOBECHS MHHEPANOB BKJIIO-
qﬂmﬁ CBHACTEJILCTBYIOT O CJIOKHOM B3aHMoAeHcTBHH JHTOCdephl M aHOManbHOH
yaHTHH 1O pafioHaMH NpOABJICHHA MOJIONOTO ByakaHu3Mma. JlokansHbifi pa3orpes
gcTpaTa B OTPaHHYEHHOM OMama3’oHe TIyOHH, BO3IMOXHO, CBA3aH C 0COGEHHOCTAMH
',,umoneﬁcnnu "ropauc#i” aHoManbHON! MaHTHH c acTeHochepoit M HHKHHMH CIIOAMH

,,u-roctbcpu.
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YIK 552.33 (517.3—17/57—13)
P.M. Sumna

MEJOYHON MATMATH3M CEBEPHOW MOHI'OJIMH H I0)KHOT 0O
OBPAMJIEHHU S CHEUPCKON MJIAT®OPMbI

Tepputopusa CesepHoi MoHronuu BXOAMT B cocTaB KpynHefiure#ft B Mupe Npo.
BHHUHH LICJOYHLIX NMOPOA, KOTOPas OXBATLIBACT KpaeBhle HacTH CHOMPCKOH rng,.
dopMul H ee o6mupHoe Oalikanbcko-kaneZoOHCKOe cKnaayaToe obpamneHue. 3necy,
H3BECTHO He MeHee 300 1ICOYHBIX MAcCHBOB, HC CYHTA MHOTOYHCIICHHLIX Menxyy
MarMaTH4YecKHX nposBiacHul. Baxuo#t ocoGeHHOCTbIO 3TON NpPOBMHUMM SBNAeTCH ce
NPHYPOUCHHOCTh K ApeBHeMY (mopHdefickoMy) Cubnpcko-MOHronLCKOMY KOHTHHey.
TajAbHOMY MAacCHBY, KOTOpbIfi MEPHOAHYECKH MOABEPrajicA APOGICHHIO H MHOTOKpar.
Hoft TexTonnueckoli nepectpofixe B TeueHHe Bcero paHepo3o.

HemanoBaxHylo ponbs B pPa3BUTHH LIEJOYHOTO MAarMaTHIMAa HIDajlH [peBupe
ryGHuHHBIE Pa3NioMbl, TPACCHPOBABILIHE apXefiCKO-NPOTEPO30HOKYI0 KOHTHHEHTAIbRY}
KOpPY M JOCTHraBIIHC TJYGOKHX TOPDH3OHTOB MaHTHH. TakHe pa3IOMBl Heommo.
KPaTHO OXHBJISUIHCh, CIYXKHIH [ACCTPYKTHBHBIMH TDaHHUAMH XPYNHBIX JHTOChep.
HBX 6s10k0B, 6biHM NPOBOAHHKAMH TIYGHHHBLIX (MAaHTHAHEIX) MarMaTHYECKHX pac-
MIaBOB, B TOM WYHCNE WIEJOYHBIX YAbTPAOCHOBHBLIX, ILIENOYHO-6a3albTOMOHLIX, do-
HOJIHTOBBIX H Ap. B cBa3H ¢ 3THM menouHot marmatusm CesepHolt MoHronmy
HE ABJIAETCA MCKIIIOYCHHEM, TaK Kak GOJILIIMHCTBO WIENOYHBIX HHTPY3HBHBIX Maccy.
BOB, @ HMX OOHapyxeHO He MeHee 50, COCPEAOTOMEHO B 30HAX IPEBHHX TNYGHHHLIX
Pa3/ioOMOB, OrpaHHYHBAIOIIHNX HJIH PacCEKalOIIHX KPyNHble BLICTYNH NpPOTEpo3oiickore
dynpamenta — Canrunenckufi, Ianrap-Mypouckuli, Cesepo-Conrunckuit, Bytynuity.
HypckHH# u 1p.

MepBoie cseaeHns o Haxogke B CepepHoli MOHroNHMH NOKaJIbHBLIX NPOABJCHHM
IIESIOYHBX TPAHHTOB, HE(PEIHHOBBIX H INENOYHBIX CHEHHTOB NpHHamIekaT B. Jlys-
canfan3zany H P.A. Xacuny {3]). IMosgHee B HTOore menxomacmrabueix (1:1000000)
reojiorocheMoyHBIX pabor akcneauuun BATT CCCP (otpam A.B. HnbuHa) cramm
H3BeCTHHI ra66ponaHsle, HHOMUT-yPTHTOBBIE H CHEHHT-HEQEITHHCHCHHTOBBIC MAaCCHBH
6acceftios pex Vmkurun-I'on H Bantacuu-Ton. A.C. IlaBneHko ¢ coaBropamu [4,
5] o6veaMHMIM BCe NEpPEYHC/CHHBIE NMOPOAbl BMECTE ¢ ACBOHCKHMH TPaHHTaMH B
€AMHYI0 TPAHHUT-IIENIOYHO-TPAHHTOHAHYIO dopmanuio. OH cYHTal, YTO MEJIaHOKpaTo-
Buie o6pa3zoBaHua (ra66po, H#lonHTEH H [Ap.) ABIAIOTCA PECTHTOBLIMH (aLHAMH
MeTaCOMAaTHYECKH-NAJIMHIE€HHOr0 TPaHHTOHOHOIO Mpolecca, NpOTEKaBLIEro B pa3-
JIHYHBIX OCANOYHO-METAMOPPHUYECKHX TOMIIAX. ITH THNOTETHYECKHE NPEACTaBJICHHS
npoTHBOpeunnH GaKTHYECKHM MaTepHanaM astopa mo conpenenbHoét ¢ MHP Ty-
BHHCKOR wlenouHoll nposuHuHM [9], a TakXe MO JPYrHM PErHOHaAM PacHpOCTpaHEHH
LIENOYHBIX nopox 10xHoro oGpamienus Cubupckoit nuratdpopme [8].

C opranmanuefi CoBeTcko-MoHronabckolf reonornueckoff 3xcneAHUHH Ha4aaoCh
NNaHOMEpPHOE H3Yy4eHHe nasieo3ofickux MarmaTH4eckHX obGpa3soBann#t Cesepno#t Mon-
ronui. B nepuoa 1968—1971 rr. mpoBeAcHO AETaNbHOE TeEOJIOTHYECKOE KapTHpO-
BAHHE M MHHepajoro-nerporpapuueckoe Hccnenopanne 16 rpaHMTOHZHMX H 14
LIEJOYHBIX MacCHBOB (B TOM YHC/le H BHOBb OGHapyXeHHBIX). B pesynantate nosyueH
pan $axTOB, KOTOpbic HEBO3IMOXHO OOGBACHHTL ¢ mo3uuuii runotesnl A.C. IlapieHko.
K uncny Takux ¢$axKToB OTHOCATCA HOBBIC OaHHbIE O CTPYKTYPHOM MOJIOXKCHHH,
BHYTPEHHEM CTPOCHHH M COCTABE HHTPY3HBHBIX MACCHBOB, a TakkKe O TeEOJIOrHYec-
ckoM M abcomoTHoM BO3pacte mopoA [1, 7]. 3To ganmo BO3MOXKHOCTH pEIUMTH He-
CKOJIbKO TeOpeTHUeCKMX 3aga4: 1) pa3paboTtath ofimyio cxemy najeo3ofickoro mar-
MaTH3Ma B Pa3IMYHBIX CTPYKTYPHBIX 371eMeHTax CepepHoit Monroamnu [1]; 2) yrow
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gaTh BPEMA H MECTO MpOSBJICHHA PaSHOTHNHLIX MO COCTaBY WIENOYHLIX MAaCCHBOB
[10]; 3) o6ocHoBaTh HX pacyiCHCHHC Ha TPH pa3HoBo3pacTHhie ¢popmauum [7]: pan-
¢ icBOHCKYIO (396—400 MnH ner) MENOYHO-ra66POHAHYIO € MO3AHHMH MHTPY3HB-
guMH TEJIAMH BLICOKOT/IHHO3EMHCTHIX HedenHHOBBIX nopon (MOMHT-ypTHTBI, yp-
Tl FOBHTHI), KaMCHHOYroibHYI0 (300—325 MiH nleT) CHCHHT-HehETHHCHEHHTOBYIO
opMALHIO C KWIBHBIMH DEAKOMETANLHBIMH MCTMATHTAMH, aAbGHTHTAMH H Ma-

NOJIMTAMH; TMEPMCKYIO (276—240 MJIH JIeT) INENOYHYIO CHCHHT-TPAHHTOBYIO, TECHO
(ONPANCHHYIO BO BPEMCHH C NO3QHENAaNC030HCKHM TPaXHT-TPaXHPHOIHT-KOMEHIH-
oBbIM BYJIKAHH3MOM, TPOABJCHHA KOTOpOro O6biiH OGHapyxeHb B Pa3lHYHBIX
jyHKTaX CeBepHoit MoHronun, B ToM 4YHcne B pafionax comonos Hympar, TacoH-
[IsHran ¥ B 3ananHoit YactH OpxoH-CeneHrnHckoro mporu6a [6].

XapaKTEPHCTHKa MNEPCUMC/ICHHbIX IIeNOUHBX ¢opMauuli nana B page ny6au-
auuit (1, 7, 8, 10], rae nmoa4YepKHBAETCE HX CaAMOCTOATEIbHOCTh, 4 TAKXKE METpPO-
[¢cOXHMHYECKHE H METAJUIOTEHHYCCKHE Da3/IHYMs, YTO HMEET BaXKHOC NpPaKTHYECKOE
spaveHHe. OTYETIHBO BHIABHIIOCH, YTO MHOrO(a3HBIM MHTPY3HBHBIM MacCHBaM paH-
geneBoHCKkolt dopmaunn csoficTBeHHBl pyAHsle KoHueHTpauuu Fe, Ti u P B pannnx
mapHieCkHX — raG6ponaHBIX MOpoJax, a TJIMHO3EMA, KajlHA M HAaTPHA B MO3AHHX
calHYeCKHX — HedeaHHOBLX noponax. s MacCHBOB KaMEHHOYronbHOH# CHEHHT-
pedpeaMHCHEHHTOBON dopMauun xapakTepHo Hakormienue Zr, Nb u TR (Ce) B ocra-
TOYHBIX armaHToBBIX AHbdepeHnHaTax ¢ 06pa3oBaHHEM PyAHBIX KOHUEHTpauu#t B ner-
MATHTaX, MapHYNONMTax H aabOHTHTax. ToJIbXO B NEPMCKHX LUEIOYHBIX TPaHHTAX
(pUKCHPYETCA HM3HayaJbHO MOBBLILICHHOE CONCPXAaHHE OMpe/eNeHHOro Hab6opa peakHX
snemeHTOB — Zr, Nb, Ta, TR (Ce, Y), Li, Be, Sn u gp., npesnlualoitee xnapkonsifi
ypobeHb B 5—10 pa3. HaxonsieHue NEPEYHCICHHBIX PEAKHX 3AE€MEHTOB NPOHCXOAMT
3 KHIbHBIX INEJIOYHBIX TPaHHTaX M NETMATHTaX, a Takke B COMPOBOXAAIOLIMX
X METaCOMAaTHTAX, MpPEACTABJICHHbIX PEAKOMETaNbHBIMH aNoOrpaHHTaMH, MeETamer-
MATHTAMH H aNbGHTHTAMH.

VCcTaHOBHB pa3HOBO3pacTHhle wienoyHble popManuu CesepHolt MOHIOJHH ¥ ompe-
IeMB HX XapaKTCpPHbIC MPH3HaKH (CTPYKTYpHO-reoJiorHYeckHe, merporpado-nerpo-
XHMHYECKHE, TEOXHMHYECKHE M METAJUIOTCHHYECKHE), MB! CMOTJIH TNPHCTYNMHTH
(1976—1980 rr.) x Goyilee UIHPOKHM TEOPETHUECKHM HCClenoBaHHAM. OHH Gninu
Halle/ICHBI Ha pellieHHe aKTyasbHO# Npo6eMbl COBpEMERHOMN reoJIOrHH H NETPOJIOTHH —
3BOJIIOLMH LIENIOYHOTO MAarMaTH3Ma B JIHTeabHOH HcTOpHH (GOpPMHpPOBaHMA KOH-
THHEHTAJILHEIX TEKTOHHYECKHX CTPYKTYp, @ TaKXKe Ha BhABJIeHHe o6wHX 3ako-
HOMEpHOCTell pa3MellleHHs IHENOYHHX ¢opManuft H CBA3AHHBIX C HMMH MOJIE3HBIX
HCKOMAacMBIX.

Pa3spaGoTka naHHo#f mpobaemul npoBogMiach Ha NPHMEpE CKJIaAYaTO-TJIbIGOBLIX
ob6nactelt Ceseprott Mouroaun u IOxHo#t Cubupn, coBpeMeHHas CTPYKTypa KOTOPhBIX
c03daBajiaCh B OCHOBHOM Ha KOHTHHEHTanbHOl ctagum ux $opMHpOBaHHMA, OXBAaThl-
saBief nouTH Beck ¢QaHepololl, Bxmiouas uYeTBEpTHHHBIA nNEepHOA, T.e. He MeHee
500 MaH net. B TeuyeHHe 3TOro BPEMEHH NMPOHCXOAM/IIH HCOZHOKPATHhIE Pa3jIOMHO-
H CBOZOBO-T/IbIGOBbIE TEKTOHHYECKHE ABHKCHHA, COMPOBOXIABIIHECA MOIIHBIM NpPOSAB-
feHHEM KOHTHHEHTAJIbHOTO BYJIKAHH3MAa, BHETEOCHHKJIHHAJIBHOTO TPAHHTHOrO Mar-
MaTH3Ma H CO3JaHHEM MNPHPaA3IOMHBIX NMOACOB LIEJIOYHLIX HHTPY3HBHBIX MAacCCHBOB,

CpaBHHTENbHBIH aHAaNMM3 pa3MELCHHA pPa3HOBO3PAaCTHBRIX H Ppa3HOTHMNHBIX MO
COCTaBy INE/JIOYHBIX ¢opMauuii mokasay, YTO B MpeAeax CKAaA4YaTo-rILIGOBHIX 06-
facteft 10xHOro obpamnenus CubGupcko#t nnatpopmul wenouyHolf MarmMaTH3M npo-
ABAANCA HEOQHOKPATHO, MOCJIe CO3JaHHA MOLIHOTO TPAHHTHO-METAMOPPHUECKOTO CIIOf
leMHON kopbl: moBepxHepudelickoro — B Gaiikanumax M RHxHenaneosofickoro —
B paHHHX KaneaoHHAax [8]. Apeanbi WEJOYHOro MarMaTH3Ma HaJIOXKEHB Ha pa3HO-
BO3pacTHRIC ckjagyaThle o6sacTH. Pa3BHTHE TaKHX apeajoB CBA3aHO C 30HaAMH
0)XHBIEHHBIX TIYOHHHBIX pa3jioMOB PYHOAMEHTA HJIH ¢ HOBOOGpPa3OBaHHBIMH CTPYK-
TYpaMH TEKTOHO-MarMaTuuyeckofi akTHBH3aUHH (pa3noMHuie, pHTOTEHHBle H JHeii-
TepooporeHHsle). XapakTepHo, 4To Haubosiee pannuil, nosguepudelickuit, apean za-
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XBaThIBAjl KpaeBhC YacCTH MIATHGOPMBI H CoONMpeleNbHble TNLIGOBRIC MOJHATHRA Gai.
xanud. B cpeaHeM nasieo3oe apean HIEJIOYHOTO MarMaTH3Ma HAJIOXKHJICA Ha Kpaeny,
yuactka Gafixanun (TyBHHO-MoHronsckuli cpeauHHbLIE MaccHB) H paHHCKanenqy,
cke obnactu (Antae-CasaHckyr, Cesepo-MoHronsckyw u Balikanabckyio rOpayy,
cTpaHy). Pa3BHTHe 3TOro apeajia cBA3aHO ¢ (OPMHPOBaAHHEM KOHTHHCHTaNbHyy
CBOJOBLIX NOAHATHH, PHPTOBBIX 30H M CKBO3HBIX T/yGHHHBIX Pa3siOMOB, BO3y
KaBLIKX B NEpHOA packphiTua Y pano-MoHronbckoro laneoternca.

B koHue mManeo3os M OocoGeHHO B Me3030€ apeasn ILIEJNOYHOTO MarMaTH3Ma pe.
PEMECTHIICA Ha IOr0-BOCTOK H BOCTOK, € 3aXBaThIBaJl PaHHEKEAJNCHOHCKHH Mery.
6nox CepepHolt Monronun, 3abaftxanbe, oGnacte CraHoBHKAa, ANAaHCKHil WK
Anabapckyro rneiby u Ap. JdaHHblff apean MLIEJOYHOTO MarMaTH3IMa TATOTeer "
nepupepHH KOHTHHEHTa/IbHON BynkaHHueckoHf obnacTH, passuBaBlledcs CONpfxeny,
¢ THXOOKeaHCKHM MOABHXXHBIM mosicoM [8, 11].

Hockonuxy InenoyHbI# MArMaTH3M OTOPBaH BO BPEMEHHM OT TEOCHHKJIHHAMbHorg
M COGCTBEHHO OPOTCHHOrO 3TanmoB GOPMHPOBAHHA CKJIAAYATO-rNIBIGOBBIX O6nactef,
TO ANA KOHCOJHAMPOBAHHBIX KOHTHHCHTAJIbHBIX CTPYKTYP 3eMHOH KOpBI BO3HHKja
HeoOXOAMMOCTb BLIACNICHHA 3NO0X IWIeJIOYHoro Marmathama [2]. C arto#t uemy
aBTOpPOM BICEpBLIC pa3paGoTaHa CTPYKTYPHO-TeOJIOTHYECKasd CHCTEMATHKA ILIEIOYHAIX
dopmanuit FOxuno#i Cubupu n CesepHofi Monronun. B ee ocHOBY nosoxenel tpy
rJIaBHEIX TNPpH3HaKa NPHPOJHLIX acCcOUHAUMH ILIEOYHLIX mopon: nerporpaduueckut
(nopoausiff) coctaB, BpeMs o6pa3oBaHHA H MPOCTPAHCTBEHHOE MOJIOKEHHE C yHeToMm
BMEIAOLINX 1 MarMOKOHTPOJMPYIOLINX CTPYKTYp. Bnarogapsa 3ToMy 4eTko Bbinenn-
JMch riaBHefimne s3noxm mIeNOYHOro MarmatusMa: I — nosgHepndefickan (700—
600 mnH net); Il — cpeanenaneo3ofickas ¢ 3tanaMd paHHeAeBOHCKHM (430—380 man
NeT) H KaMeHHOYrofbHbIM (330—320 man nert); III — nosguenaneosoitckas (280—
240 mau net); IV — paHHemesosofickaa (150—100 mun net); V — kailiHo3of-
ckasg (25—0,1 mMaH neT). DTH 3MOXH MO BPEMEHH COBMajaau C NEpHOAAMH KPYMHOHK
TekTOHH4ecKo#M nepectpoliku Espasufickoro matepHka.

ConocrasJieHHe WLIECJOYHLIX HHTPY3HBHBIX (opMauuil, BOIHHKABIIHX B Pa3/IHYHbLIe
MarMaTHYeCKHE 3MOXH, NMOKa3ajo, YTO CTPOCHHE H COCTaB THHOBLIX LIEJIOYHBIX Mac-
CHBOB 3aBHCAT OT TCKTOHHYECKOro peXHMa, KOTODEHIfi ompelmensan ycioBHa HX obpa-
30BaHHA M 3aKOHOMEPHOCTH pa3MmeuleHua. Tak, B ycnoBHAX ApOGNEHHA KpaeBhix
vyacte#f naaTGopMbl M OXHBJICHHMA CKBO3HBIX Pa3l/IOMHBIX CHCTEM, TPACCHPYIOLIHX
rny6okue rOpH3OHTBI MaHTHH, CO3JAaBaJIACh MarMaTHYeCKHE KOMIUIEKCHI LIEJOYHON
ynsTpaocHOBHON ¢opmauun. OHH OGHIMHO 06pa3yrOT MAcCHBH LEHTPAJbHOTO THNA,
nopoAaM KOTOphIX CBOHiCTBCHHa NOBBILICHHAA MAarHE3MaIbHOCTh, KaJIbIIHEBOCTh H
THTAHHCTOCTb NMPH O0GEZHEHHOCTH TJIHHO3€MOM H HEOOCHILICHHOCTH KPEMHEKHCIOTOH,
B ycnoBHAX aKTHBH3aLUHH MOCTCKJIARYaTHIX (InukemMOpHickux) nmonHaTHit, roe ray-
6HHHEIE pa3ioMBl QYHAAMEHTa OOCTHraJIH acTeHocdepHOro cjos BepxHelf MaHTHH,
CO3QaBaICh KpPyMHule ouard cyGmesouHo#fi onuBuH-Ga3anbTOBON H IIE/OYHO-Ga-
sansTouaHolf Marmel. C ee moabeMOM CBA3aHO (POPMHPOBAHHE CBOAOBBIX MOAHATHH
H pUOTOrcHHHX BMAJAHH, 8 TaKXKC MHOTOYHC/ICHHbIX HHTPY3HBOB TpyMNNbl ILIEJIOYHBIX
OCHOBHBHIX dopmauui#t, nopoabl KOTOpPHIX OTAHYarTCcR mnopnimeHHo# Ca-Fe ocHoB-
HOCTbIO H TJIMHO3eMHCTOCThIO. IIpH peakTHBAaUMH PHPTOrEHHOrO PEXHMA B KaMeH-
HOYTONIbHHWH NepHO H NMOBTOPHOM OXHBJICHMH TyOHMHHHX pa3ioMoB (QyHAAMEHTa
BO3HHKAaJIH MacCHBH TPYINbI IICJOYHO-CAJIHYCCKHX (CHCHHTOMAHLIX) dopmaumii. OHH
o6pa3yloT aBTOHOMHBIC MHTpPY3HBHbIE Tella TPELIMHHOTO THNA, AMA MOPOA KOTOPHIX
XapaKTCpHHl 1IeJIOYHO-cajiHYeckulfi npodmap xHMH3Ma, OOGEAHEHHOCTh CHIbHBLIMH
OCHOBAaHHSAMH, IIHPOKH# [OHANA30H H3IMCHCHHA ILEJIOYHOCTH M TJIHHO3EMHCTOCTH,
MOCTOAHHAA HEOOCHIUEHHOCTh KPEMHE3EMOM.

HaxoHeu, B ycaOBHAX (OPMHPOBaHHA BHYTPHKOHTHHEHTAJIbHBHIX BYJIKaHHYECKHX
NOACOB NMpPH NMOJHATHH YPOBHA TPaHHUB M, HHTCHCHBHOM MNpeoGpa3’loBaHHH HHXKHHX
TOPH3OHTOB 3¢MHON KOpH CO3JaBajiiCh OYarH OJIMBHH-GA3abTOBHIX H Tpaxuba-
3anbTOoBbIX MarM. C HX [JEATENbHOCTBIO CBA3aHbl ¢opMaluMH TpaxH6a3zaabToB,
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;paXHAHIE3UTOB, TPAXHTOB M TPaXHPHONHTOB C KOMEHAHTAMH, 2 TaKXe MHOrOHH-
(IcHHBIC CYGBYIKAHHYCCKHE H THNAGHCCAIBHBIC CHCHMT-UICNOYHOTPAHHUTHBIE MACCHBBI,
jopOAbI KOTOPHIX HACHIIIEHEI H EPECHILIEHBI KPEMHEKHCIOTOH.

K unciay  BaxHeHAmIHMX 3aKOHOMEpPHOCTEH pa3MelIeHHA LIEJIOYHBIX GopManmii
oTHOCATCA: COCPEAOTOYCHHE MHTPY3MBHLIX ¢opMauuii Ha pa3HOBO3IPACTHHIX MOA-
gaTHAX (MpUNNaTGOPMEHHBIX, MOCNCCKNAAYATHIX, MOCTOPOTEHHWX M Ap.), TAe HX
§ON0OXKEHHE KOHTPOJIUPYETCA 30HAMHM MEX- M TPaHCCTPYKTYPHBIX TIyGHHHBIX pa3-
OMOB; MPHYPOYEHHOCTb BYNKaHHYeCKHX Gopmaumit k pudTorennniM nporubam M
snaAHHAM HIH K MEPHPEPHH BYNKAHHYCCKHX IOACOB; 3OHAJILHOC Pa3MEILECHHE pa3-
gOTHIHLIX MO COCTaBy wWeJNOuYHLIX ¢opmaunfi no oTHoweHuo k kpaio CuGHpckoit
nnaThOPMBIL.

JIpH COMOCTABJICHHH JIATCpPaJIbHBIX H BO3PACTHRIX PALOB dopMauuit ycTaHOBJIEHA
HanpaB/iCHHAA 3BOJIOUHA LIEJIOYHOTO HHTPY3HBHOrO MarMaTHIma. OHa mnposBicHa
g CHHXXKCHHMH LICNIOYHO-MadHueCKHX (YILTPAOCHOBHBIX, raGOpOHAHBIX) H BO3pacTaHHH
sHaY€HHA IICIOYHO-CANTHYECKHX (CHCHHTOMOHLIX) HJIH IIENIOYHO-KPEMHEKHCABIX (Tpa-
HHTOMAHBIX) ¢opmanuil, kax BO BpEMCHH — OT MNO3AHEro pudes kK cpegHeMy—
p¢cpXHEMY MaJI€03010, PAHHEMY M€303010, TAK H B MPOCTPAHCTBE — OT Kpas IaT-
$opMBbl K GalixanuzaM, paHHHM KajeqoHHAaM, 6oJiee MOJIOABLIM CBOOOBO-TILIGOBHIM
cTPYXTYPaM H CONPAXKCHHBIM C HHMH BYJKAHUYECKHM MOACAM.

MuorojieTHee H3yueHHe enoyHnix ¢opmauutt CesepHofi MOHroNHH M JOXKHOro
o6paminenna CubGupckoli nnaTGopMH NO3BONHAO cHENaTh CACAYIOLIHE METPOTEHe-
THYECKHE BLIBOAL: 1) BO BCEX HCCNEAOBAHHBLIX MICJOYHBIX POpPMALHAX OTCYTCTBYIOT
nopoAbl HOPMAJILHOTO PpAla; 2) HCTOYHHKOM ILeNOYHBIX ¢opmanuil 6buiH Marmsl,
o6rafaBmue nepsHYHoON (M3HauanbHO#) NOBHIMIEHHON INENOMHOCTBIO; 3) HCXOAHRLIE
MarMbl COOTBETCTBOBAJIH CJICOYIOLIEMY COCTaBy MOpOA: INEJOYHLIM NMHKPHTAM HIIH
pedeIHHUTaM, CyOLICNIOYHBIM OJIHBHHOBEIM 6a3zasbTaM M LuenouHHM Ga3sanbTonzam,
rpaxuba3anbtam, poHonMHTaM (HnH QoliaHTAM M MHackHTaM); 4) 3BOJIOLHA XHMH3MA
MB8rMaTHYeCKX CepHil, THNHYHLIX [UiA IIEIOYHBIX YAbTPAOCHOBHHIX H IICIOYHBIX OCHOB-
HHX ¢opManuit, HanpaBjeHa NPEHMYINECTBEHHO B CTOPOHY YBEJIHYEHHA KpeMHe-
KMCJIOTHOCTH M LIEJIOYHOCTH NO3OHUX OHGdEepEeHIHaTOB CO CHHKEHHEM POJIH CHIIbHBIX
ocHopaHuit (MgO, CaO) u HapacTanueM Al;O;, K;0,(no $oHONMHTOBOrO H TPaxXHTOBOTO
YPOBHs); 5) 3BONIONHA XHMH3MA IIEJIOYHBIX CAJTHYCCKHX (CHCHHT-He(ETHHCHCHHTOBbIX)
HHTPY3HBHHIX cepHit MpoTekaja CO CHHXCHHCM KPEMHCKHCJIOTHOCTH H NOBBILICHHEM
MEC/IOYHOCTH BIUIOTH A0 06pa3oBaHHA BbICOKOHATPHEBHIX (armaHTOBBHIX) OCTATOYHBIX
andpdepeHUHATOB; 6) HCTOYHHKOM MarMaTHYECKHX MOPOJ CHEHHT-LIENOYHOTPAHHTOBOIM
dopmanun asasnca Na-K cy6menouHoli pacnias, oT/AH4YaBIIHACA OT THNHMYHBIX He-
fAouHBIX MarM Gonee BricOKkHM cofepkaHueM SiO:. IT0, No-BHOUMOMY, SABIANOCH
HeOGXOAMMBIM YC/IOBHEM JUIS BO3HHKHOBEHHS MO3QHHX HHTPY3HBHEIX AudPepeHun-
4TOB, MO XHMH3MY OTBEYAIOIIHX BLICOKOKPEMHHEBHIM H BBICOKOIIEJIOYHBIM (arma-
HTOBBIM) rPaHHTaM.

IIpo6neMa reHesuca IMIEJIOYHBIX TNOPOA BCerja NpHBJCKaja BHHMAHHE  HCCJle-
Aoeateneli M NEpHOAHYECKH BhI3biBaja OCTpble Auckyccud., CorjacHo coBpeMeHHOi
mozenu M. X. 'puna u A.E. Punrsyaa [12] menouHble ynbTpaOCHOBHbIC H IIEJIOYHbIC
6asansToNaHBIE MarMul o6pa3yloTcd NPH pa3HOrNyOGHHHOM NJIABJICHHH BELECTBa BEpX-
Rett manTHH. IloATBEpXOEGHHEM 3TOro CIYXaT MHOTOYHCJCHHbIE HAaXOAKH KCEHO-
NHTOB rpaHATOBLIX HCPHAOTHTOB, IINHHEJCBLIX JICPLOJHNTOB H Homyne#f c Brico-
xoGapHueCKHMH MHHEpaJiaMH MPEHMYIIECTBEHHO B JIaBaxX LIEJIOYHO-YJIbTPaOCHOBHOrO
# 6a3aIbTOHQHOTO COCTABa.

Takxe He BHI3BIBACT COMHCHHA BO3MOXKHOCTL oOpa3oBanus HeGoabmiux o6peMoB
IBTEKTHUECKOrO (OHOJHTOBOrO pacliiaBa B Mpolecce KPHCTAJUTHIaUHOHHON mud-
bepenuMauMn rayOHHHMX LENOYHO-623a/IbTOMAHBIX H HEDEHHHTOBRIX MarMm - B
NpOoMEXYTOYHHIX oOYarax B mpeacsax 3eMHOH KOpul. AHANOrH Takux (OHOJHTOB
H3BCCTHH B MACCHBAX LIECJNIOYHBIX YJLTPAOCHOBHRIX H INenowHO-ra66ponaHnix dop-
Mauuft. OgHako A0 CHX MOP OCTACTCA HEPEHICHHBIM BOMNPOC O MPOHCXOXIACHHH
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Gonbmux 061eMOB ryGHHHEIX QOHONHTOBLIX MarM, KOTOphle SBHIHCh HCTOMHuy,
MHOTHX ABTOHOMHHIX MAcCHBOB (e/IbJIINaTOHAHWX CHEHHTOB, obpa3syromux rPyny
IIENOYHBIX CalIHYeCKHX GopMauuil, MPOABICHHLIX MOYTH Ha BCEX KOHTHHCHTaX, Al'er
anbHOCTH 3Toft meTposiornueckoi nmpoGieMbl onpeaensercs eule H TeM, 4YTO go

nop MHOTHe MCCNENOoBAaTeNH, ocobenHo CuOHMpH, cBA3mBalOT ofpa3oBaHHe Hedenyy,
CHEHHTOBLIX MAaCCHBOB C FPaHHTOHAHLIMH KoMiUickcamMi nopoA. Ilo nawemy MHeHpyy,
3TH MNpPEACTABJICHHA HAXOOATCA B NPOTHBOPEYHH C NAHHBIMH HE TOJIbKO reonomn'
HO TAaKXK€ METPOJIOTHH H PH3HKO-XHMHH LICIOYHO-CAJIHYCCKOr0 MarMaTH3Ma. ’

KpaTko OCTAHOBHMCA Ha METAaJ/UIOTCHHYCCKHX ACMEKTaX WIENOYHOTO MarMaTHiyg
CepepHoit MoHrosud H 1oxHoro obpamieHus Cubupcko#f ninatpopmm. Kaxnog
3nOXe €ro pa3BUTHA CBONCTBCHHa METAJUIOTCHHYCCKaAa creuuuka, obycnomnennyy,
onpeAc/iEHHBIM HA6OpOM IUENOYHBIX GopMaumil H CBA3AHHBLIX ¢ HUMH PYAHBIX Mecte.
poxneHHil.

Mo3guepuetickas 3MoXa MENOYHOrO yNLTPAOCHOBHOTO MarMaTH3Ma XapaKTepuay.
eTcA nposBieHHeM KapGOHATHTOBHLIX KOMIUICKCOB, Ha paHHeH cTaguH ¢opmup,.
BaHHA KOTODLIX CO3JaBaJiHCh KaJbUHT-ANATHT-THTAHOMATHETHTOBLIE H QMOTOMHTORL,
pyasl, Ha cpemHei — ‘kapGoHAT-amaTHT-NHPOXNOBLE, a HA Mo3aHe#ft —  aHkepur.
JOJIOMHTOBBIE C peAKo3eMeNbHO# MuHepanHlausel. MeCTOPOXKICHHA COCPEAOTOYeny,
Ha KpaeBhIX NMOOHATHAX lora Cubmpckoil miardopmsl.

Cpeauenaneosofickofi snoxe cBOMCTBEHHBI COBCEM HHBIC BHIOBl MOJIE3HBIX HCKo.
naeMbix. 3TO 3HAYHTE/bHBIE MECTOPOKICHHA BHICOKOTIIHHOIEMHCTHIX aHOPTO3HTOB,
aNaTHT-THTAHOMATHETHTOBRIX PYA, & TakKe LIEJOYHLIX TJIHHO3EMCOAEPXAIUHX He.
$EIHHOBLIX NOPOJ, H3 KOTOPLIX MOXHO MOJIy4aTh FIHHO3CM, afloMHHu#M, CORY, NoTay
H uenblft psn APYrHxX NpOMBINUICHHO-NCHHEIX npoaykxtos. Ha teppuropun Ceeephoit
MOHrOJINH COCPEOTOYCHEI KDPYNMHBIE MECTOPOXKOCHHA KA4eCTBCHHBIX HedeIHHOBHX
pya — JyunHronbckue, OB3pMapaTroyibCkue H B3NTICHHrONMBCKHE, PacNOOKEHHbE
B I0ro-3anaguom IpuxyGeyrynse, B npegenax pocpopuronocHoro GacceifHa.

Ona nosguenaneosofickoi U Me3o3loffickoli 3MOX, KOTOPBIM CBOACTBEH wWenoumHof
CHCHHT-TPAHMTOBLIH MarmaTH3M, XxapakTepHo oO6pa3oBaHHe peJKOMETaJbHBIX ar-
NAUTOBBIX METMATHTOB, AJLGHTHTOB M THAPOTEpMANHTOB. WX MECTOPOKHCHHA H3-
BeCTHH B npeaenax BocrouHoro Casna, Bocrouno#t Tymst u 3abaitkanea (3awmmxun-
ckoe, ApHICKAHCKOe, YJIyrrtaH3ekckoe M Ip.). PasMemenne MecTtopoxacHnit H pyno-
npoABjicHHR NomuHHACTCH OOLIHM 3aKOHOMEPHOCTAM pPa3BHTHA INEJIOYHOTO Marma-
TH3Ma H CBS33aHO MNPOCTPAHCTBCHHO M TEHCTHYECKH ¢ GOpMALMAMH ILEJIOYHHX
nopon [8].

JHTEPATYPA

1. I'panuToRAHbe H wenovHsie Gpopmaunn B cTpyxTypax 3amaauoit u Cemepuoft Mouronun. M.: Hayra,
1975. 288 c.

2. Konorioea B.A., Anopeesa E.[l., Ceewunuxosa E.B., Swuna P.M. UlenouHolt MarMaTaiM — HHOMKATOP
neproandeckoft axTHBHOCTH MauTHA 3emnn [/ XXVII Mexayunap. reon. xourp.: Hoxnagm. M.: Hayxa,
1984. T. 9: Merponorua. C. 113—121.

3. Jlyecandansan B., Xacun P.A. Hosnic pmaHHBic o micnouHnix nopojax 3amaguoro Ipuxy6Geyryass //
Marepransl no reonornn Monronscxoft Hapomuoft Pecny6nuxu. M.: Heapa, 1966. C. 111—116.

4. MHaesenxo A.C., Buxosep B.H. Monrono-TyBRHCKas MPOBHHUMA INE/IOYHO-MPAHHTOHAHLX NMOPOA H He-
KOTOpBIC YCPTH HX MPOHCXOXACHHA M NeOXHMHH |/ TcOXHMHA, METPONOrHA H MHHEPAJIOTHA WICNON-
HHX nopoa. M.: Hayxa, 1971. C. 86—120.

5. Hassenxo A.C., Quassunos A.B., Opsoea JI.II. Tpannonausic ¢popmaunnu LicHTpanbHO-A3HATCKOrO
CKNIAAHATOrO MOACA, HX MCTPOJIOTHA, TCOXHMHA, MeTaonocHocTs. M.: Hayxa, 1974. 223 c.

6. Massos B.A., Swuna P.M., Iapam J. tanu passuTHs nosmHenancosolicxoro marmarusma Cesepuolt
Mouronnn // H3s. AH CCCP. Cep.reon. 1985. N 4. C. 49—56.

7. Swuna P.M. Xapaxtepunic npusHaxn menodnsix popmaunfi Cencpuoft MOHroNMME H HX METaIOTCHHE-
weckoe 3HaveHne [/ OcHoBnmie npobnemut reonorun Monroann. M.: Hayxa, 1977. C. 104—117.

8. Awuna P.M. Menownoft mMarMaTHsM cknagvato-rnuibosux obnactelt (Ha npumepe joxnoro obpem-
nennn Cubnpcxoft nnatdopmul). M.: Hayxa, 1982, 274 c.

9. Awuna P.M., Bopucesuw H.B. AGcomoTunfi Bo3pact menounwx nopon Bocrownoft Tysuw // Abco-
MOTHLE JATHPOBAHHA TEKTOHO-MATMATHYCCKHX LAKJIOB M ITANOB no AsHHMM 1964 r. M.: Hayss,
1966. C. 326—336.

186



, fwuna P.M., Masros B.A., Apaxessny M. M. AGconoThbfl BO3PACT H HCTOPHA GOPMHPOBAHHA rpa-
H“Ton,unux H wenounnx nopoa Cepepuot Mouronun [/ H3e. AH CCCP. Cep. reon. 1973. N 6.
C. 20—33.

fuwuna P.M. Ilaesoe B.A., Kowonoea B.A., Andpeesa E.[l. MarMaTHIM aKTHBH3AUMH KOHTHHEH-
TanbHBIX KOHCONHAMPOBAHHMX obnacreft // MarmatHueckne 0 MetaMopdHueckue GopmMauun B HCTOPHH
3emnn. M.: Hayxa, 1986. C. 27—30.

" Green D.H., Ringwood A.E. The genesis of basaltic magmas // Contrib. Miner. and Petrol. 1967. Vol. 15,

N 2. P. 104—190.

1.

yK 553.078(517.3)

B.U. Kosanenko, B.B. fipmonok, B.C. Camoitnos, I1.B. Kosaas, A.B. F'operasa,
H.C. 3aiines, P.X. Baxtees, H.E. Makcumiok, A.A, OGoaenckuil, B.1. CoTHukos,
K.B. loaneccknit, I'.B. Moasxos, I''M. Llapesa, II. 331, A. Boaa

HOBBIE PYJAHBIE TPOABJIEHHA U METAJUVIOTEHHYECKHE
NPOBHHHHHU MOHI'OJIHHA

Ha tepputopun Monromun Copercko-MoHronbckolt reosoruvecko#t 3xcneauuneit
OTKPHITB! HOBLIC py[HLIC MPOABJIERHA OJOBa, Bodbdpama, 30s0Ta, MonubaeHa, MeaH,
pTYTH, ejie3a, MOJCNOYHBIX H LBETHBLIX KaMHEH M [JPYrHX MOJIE3HBIX HCKOMAEeMBIX,
CyUIECTBEHHO MOMNOJIHMBILIHE KapTy MOJIE3HBIX MCKOMaeMbIX CTPaHbl. OCO6EHHO BaXKHO
cnenytomiee: 1) TeopeTHyeckn 060CHOBaHO Ha/lMuHe B MOHroaHH, a 3aTeM BbIfB-
feHbl TaKHE HOBBIE BHABI MOJIEIHBLIX HCKOMAEMbIX, KOTOpbie He OLIIM HM3BECTHBI B
MHP, xax TtauTtan, HHo6uM, umpxonnil, P33, Gepuwnnulh, nurtni, uesu#h, cepebpo,
6op H Ap.; 2) onpenencHa ¢GopMallHOHHas NMPHHAMJIEKHOCTh Pa3THYHBIX MECTOPOXK-
geHulf H NpoABJICHHI MOJIE3HBIX HCKOMAEMBIX H OLCHEHA HX NpaKTHYeCKas 3HauH-
MOCTh; 3) OoKa’aHa KOMIUIEKCHOCTh OO/IBIIMHCTBA M3BECTHBIX H HOBHIX PpPYAHBIX
mectopoxaennii MHP; 4) BmisBneHa cTtpaTHPopMHas UieeqHTOBas pyaHas é¢opma-
UM, HHTEpeCHas B TEOPETHYECKOM OTHOWEHHH. Bce 3TO gano BO3IMOXHOCTH ne-
pefiTn kK obuweMy aHanM3y PYAOHOCHOCTH MoHronmu H K pa3paboTke moka elie
MeJIKOMacWITaGHBIX, HO TEOpPEeTHYECKH OGOCHOBAHHBLIX NMPOTHO30B MJIA MIOMCKOB 31€Ch
MECTOPOXACHHN NoJIe3HBIX HCKoMaeMbIX. YacTHYHO Takoli MeTanoreHHYeCKH aHanu3
6bin nposeaeH B [9]), a Gonee MOJHO — B CEpHM MOMETAJIBHBIX METaJUIOreHHYECKHX
xapT TeppuTopudn MHP Ha BaxHeiillne BHAB HIOTEHHBIX MOJIE3HBIX HCKOMAaEeMbIX
[11—15]).

HacTosAmas cTaThd NOCBAILiEHa KPaTKOMY 0630py HOBBIX, OTKpPBITBIX B mNOCHeA-
HHe roabl coTpyannkamMu CMI'D pynHbix npossneHuii, nononnuTeapHo#t HRGopmauu
0 HEKOTOPBIX M3BECTHLIX MECTOPOXKACHHAX, 2 TaKXKE METAJUIOTEHHYECKOMY aHAJIH3y
TePPUTOPHH MOHronHH, B YAaCTHOCTH NPHHIHNIAM H MeETaJIOreHHYeCKOMY pafioHu-
POBAHHIO TeOJIOTHYECKHX CTPYKTYP KOHTHHEHTaJibHON (OporeHHO#f M aKTHBH3aLHOH-
Ho#t) cramunm. MeTannorennyeckuii aHajH3 OPOreHHEIX CTPYKTYp HamnpaBjleH Ha
BhISBJIEHHE 3aKOHOMEPHOCTEH MPOCTPAHCTBEHHOTO H BPEMEHHOTO pacrlpeaesneHds Mno-
RaBIAIOILETO KOJIHYECTBAa pyAomposasieHult H mectopoxaenuit MHP, cealanHoro ¢
XOHTHHeHTaNnbHO# cTamuelt pa3BuTHA 3eMHOR Kkophl. MeTautoreHus nokeMOpHHCKHX
610k0B paccMOTpPeHa B OTHENbHON CTaThe, a METAJIOTEHHA CTPYKTYP OKECaHH-
yeckofi M nmepexoaHoit craguif H3ayyeHa HEAOCTATOYHO M HMEET MNOJYHHEHHOE 3Ha-
YeHHe.

© B.H. Kosanenso, B.B. fipmoniox, B.C. Camofinos, I.B. Kosans, A.B. Topernan, H.C. 3aftues, P.X. Bax-
tees, H.E. Makcumiok, A.A. O6onencknfi, B.H. Cotnuxos, K.B. Moaneccknii, I.B. lonakos, I' M. La-
pesa, Il. Haman, [, Boan, 1990
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HOBBIE AAHHBIE O MECTOPOXAEHHAX H MPOABJIEHHAX SHAOTEHHBIX
‘ NMOJIE3HBIX HCKONAEMBIX

Pa6otm CMI'D B Teuenne 20 JyieT OhUIM HanpaBJcHH B NCPBYIO OYEPENb Mg pe.
weHHe QyHAAMEHTANBHBIX 3a[a4 Te¢oJIOTHYeCKON HaykH, OTpakeHHBIX B 6on5u.mnc.n;
cratelt naHHo#t XHHUrH. OTKPHITHC MHOTOYHCICHHBIX PYOONpPOABACHHH# M MeECTOpoy,
Aeundt cotpynHuxamMu CMI'D aBHAOCH CNEACTBHEM PELICHHA YNOMAHYTHX byHnamey,
TansHRIX npo6neM reosorun MHP.

Kax nisectHo, BaxHCHIIHMH BHAAMH NOGHIBACMBIX 3HAOTCHHBLIX MOJE3HBIX Heyg.
nacMuix Ha Tepputopun MHP smasiotcs MenHo-nopdHpoBbe pyabl (3xcnnya-mp .
eMoe MECTOpPOXIACHHE JPAIHIT, passeaaHHoc MecTopoxacHue Llaran-Cy6ypra) u ¢y,
OpHT. B 3TOM acnekTe MOJNCIHO HANOMHHTE, YTO NMPH OLCHKE MCAHO-MONHGACHOBOR,
MCCTOPOXACHHA DPIJHIT CBOIO DPOJb CHIrPAJO MHEHHC PYKOBOJCTBA IKCMEHupy
(A.JI. Sluwnn, JI.B. Taycon, H.C. 3aifiues, H.B. JIyuuuxkuii, B.A. Ky3ueuos) o 6onbuwop
NpaKTHYECKOA 3HAYHMOCTH 3TOrO TOTAaA €lie PYAONMPORBJICHHA, OCHOBAHHOC Ha Cxop.
cTBe cro reojoruucckofft MO3HUHH ¢ pafoHAMH IMIMPOKOro PACMpPOCTPAHEHHA Kpyp.
HelIMX MeAHO-NOPPHPOBLIX MecTOpoxacHHA MHpa. B manbuefimem B. K. Conmxo,y,
A.Il. Bep3uno#t ynanock 060cHOBaTH GOPMALMOHHYIO NMPHHAAJEXKATh GOMLIIHHCTR,
menenpossiaeHuit Ha Tepputopur MHP u cocrasats nepsylo MenxomacmTaGuyi
METaJUTOTCHHYECKYI0 kapTy 3Toft cTpanml Ha Meab [13], a Taxxe paspaboTarh mo.
Aenb GOPMHPOBAHHS MCCTOPOXACHHA Ipadn3T. Bonbmoft Bxag B H3IYYCHHE Mupe.
PaIbHOTO COCTaBa PyA MeCTopoxacHHA BHecna Takxe M.E. Maxcumiok, mokasasmag
coeMecTHO ¢ B.H. CoTHHkoBrM H A.Il. Bep3nHo#fi ux xommniaexcHuit xapakrep,
Ilo pnauuniM H.E. MakcHMIOK, OCHOBHBIMH PYAHLIMH KOMIIOHCHTAMH HAa MeCTo-
POXIACHHH JPAIHIT ABJAAOTCE MeAb H MoauGaeH. Kpome HHX, B MEPBHYHBIX pynmax
coaepxaTcs ceijieH, peHul, cepe6po, BonbdpaM, CBHHEL, UHHK, MHIIBSK, CyPbMa,
BHCMYT H ApPYrHe MeTajUibl, GonbInas 4acTh KOTOPHX MNPEACTABIACT TONBKO reoxn-
mudeckufl uuTepec (Tabn. 1). Taxne aneMeHTHl, kak pennit, ceneH, cepebpo, ABnAIOTCK
NPOMBILIJICHHO-BAXKHBIME IJIf 3TOTO THNAa MECTOPOXACHHE. ITH 3MEMEHTH HEe 06-
pa3yloT COGCTBCHHHIX MHHEpajioB, a B BHIAC NPHMECH NPHCYTCTBYIOT B PYAHBIX
MuHepanax (Tabia. 2). OCHOBHBM KOHICHTPaTOPOM PEHHA ABAfETCA MONRGaeHHT —
no 1000 r/t. Cesen ofpa3yer NOBHIICHHMLE KOHUCHTpPalUMH B MOMHGACHHTEe (ot
110 no 320 r/1), nupure (37—100 r/T) B xansxonupure (B cpeaneM 150 r/1). Haubonee
BBICOKHEC COHEPXaHHA ccpeGpa XxapakTepHH MJIA TCHHAHTHTa H rancHuTa. Cepebpo
NPHCYTCTBYET B TEeX HJIH MHBIX KOJIHYCCTBAX NMPAKTHYECKH BO BCEX MHHEDAJAx mep-
BHYHBIX pPyA, 30HH BTOPHYHOrO CyAb$HAHOrO OGOTraLICHHA M 30HW OKHCJ/ICHHA.

Cpeay nepBHYHLIX PYA, CAOXKCHHBIX MHPHT-XaJbKomHpHTOBOH accoumanueft, Bnep-
Bhle JJIR MECTOPOXACHHS YCTAHOBJICHW [HMOTCHHLIC Xa/1bKO3HH-GOPHHTOBHC DYOH.
KoHueHTpauus MeAH B HHX 3HAaYHTC/LHO Bbillle, Y¢M B MHPHT-XAJIbKOMHPHTOBX
pyaax. Cpend MeIOHBIX MHHCpaJiOB 3THX pyA HaHGosee WIMPOKO pACIpPOCTpaHeH
GOpPHHMT, MeHbIle — XA/IbKO3HH, XaJbKOMMPHT H Ap. Ha MecTOpPOXACHHH 3TH Pyan
Pa3BHTHl HEPABHOMEPHO, H MOIIHOCTh HX MCHSACTCA OT MEPBHX METpoB Ao 400 M.
3TH JaHHbIC, HECOMHEHHO, MOBHILIAIOT NMPAKTHYCCKYIO 3HAYAMOCTb Py MECTOPOXKACHHA
H BHOCAT BaxHBIH BXJIaJ B H3YUCHHE €O MCOJIOTHYECKOr0 CTPOCHHA H OLECHKY MPOTHO3-
HBIX 3anacos.

A.A. O6onenckumMm, XK. JIxamcyp3anoMm, B. Tymau6aspom, P.B. Obonenckofi u ap.
COCTAaBJICHA MNepBas MeTaJUIOr¢HHYecKkas kapra Tepputopun MHP na ¢mioopnt B
macmitabe 1:1500000 [15), npu 3rom Hcnoab3oBaHa paspaGoTaHHas HMH ¢opMa-
LHOHHAaA KnaccHPuKaunsa GIIOOPHTOBLIX MECTOPOXAcHH! MoHromnn.

OleHEeHa NEPCNCKTHBHOCTh M3BCCTHRIX (QIIOOPHTOBHIX H PNMIOOPHTOHOCHHWX (opMa-
uufi cTpaHBl, a Takxe BBIICJICHEH HOBHIC NPOrHO3HHE IUIOUIAAH, MEPCNCKTHBHLIC
Ha BbiABJIEHHe (JIOOPHTOBHIX MecCTopoxkacHu#. B uenom pyauo-GpopMaLHOHHBIC
HCCMEAOBAHHA NOKA3ANH, YTO SMHTEPMaNbHHEC GMIOOpUTOBHE MecTopoxacHus MHP
NMaparcHETHYECKH CBA3AHLI C KaJIHCBHIM ILUENOYHO-6a3aMbTOBHM MarmMaTHimMoM. Ilep-
CNeXTHBH OanbHeltmero pacuimpeHus 6a3bl GIIOOPHTOBOrO CHIpbA 3aK/IoualoTcA Kak
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Tabnuua |

Conepwannn (3 r/T) 301078, cepebpa, cenena, Tenaypa, peHnn, sucMyTa, soasdpama
s NEPBHYNMX PYASX IPAIMITCKOrO MECTOPOXKACHNS H MEARO-NOPOHNPOBMX MecTOpOXACHNE MHpa

MecTOpOX- Au Ag Se Te Re Bi w
geiHe
gpaoHITYHH- 0,0009—0,0083  0,03—50 0,2—263 Mo 192  0,004—10,05 Ho 58 Ho 400
o6o 0,0044(12) 7,9(218)  2,3(192) — 0,38(117) 1,67(149) 16,8(188)
MenHo-Top- 1—3,0(26) 1—5021) m-t0n  n-10"—n  n-107—10  0,03—0,3 Her
gnpostie AaHHBIX
Mccfopo)l(-
aenns (n0
B.C. [Mono-
oy, 1977 1)

MpuMevanue. 3pmech K ganee B YHCAHTeNe — mnpenensl koneGammfl, B JHameHnatene — cpeanee,

» c[OSKQX — YHCJIO AHAJIH3OB.

TaGnuua 2

Conepxanns (s r/T) cenena, pexns, 301072 1 cepeGpa B pyAHMX MHHEPANAX NEPBNUHMX PYA
MecTOpOXACHES IpmRITYNR-060

Munepan A Se Re Au Ag

flupHT 13—122 He onp. 0,02—0,20 0,9—60
48(40) 0,044(41) 14,5(33)

XaIbKOMHPHT 28—135 ” 0,02—0,13 15—70
78(7) 0,13(6) 37,8(8)

BopHHT 36(1) » 0,11(1) 100(t)

MonuGoeHut 108—375 145—1045 He onp. He omp.
222(11) 566(12)

B MOHCKAX HOBHIX MECTOPOXKACHHH HMeEIOLHMXCA GOPMALMOHHBIX THINOB M HX Gosee
yray6nenno#t oOlLEHKe, TaK H B BO3MOXHOCTH BLIABJICHHA HOBHX (OPMALHOHHBIX
THNOB, B YaCTHOCTH FHAPOTEPMabHO-0Cago4YHOro cTpatudopmuoro Thna IuaHuHaHO
» Hranun.

IH. Komaposo#i u C.B. CHpoTHHCKO#f mnpoBegeH cneuHanbHH JIOrHKO-HH-
dopMaLHOHHLIN aHANM3 A BBHIABJCHHA cBa3delf ¢uIlOOpHTOBOrO OpyAeHEHHs C reo-
NOTHYCCKHMH XapaKTEepHCTHKAMH — BO3PacTOM, COCTaBOM H ¢opMaumMoHHO# nph-
HAANCKHOCTRIO BMCLIAIONIMX HX MOpoAd, XapaKTepOM TEKTOHHYECKHX CTPYKTYp.

CorpyaunkamMu CMI'D npoBegeHn Takke ¢QyHOaMEHTa/bHbIE HCCIICAOBAHHSA 110
MeTajutoreHuH 3onota [12], Bonbdpama, osoBa [11], a Taxke BLIABICHH HOBbIC
ysactkn 3onoronpossnenuit (A.C. IlaBnenxo, JI.B. ®ununnos, B.H. Kopanenxo,
A.B. Topernan, E.B. Oeparxun, B.®. lUlysanon u ap.), pazpaboTaHn PCKOMCHAALHH
110 HAMIPABJICHHIO ICOJIOTHYECKHX Pa6oT Ha 3TH BHAKI None3HbIX HckonaeMuix (FO.T. lep-
6axon). B.C. AHTHNHHMM ciie B 70-X rofax BhIfiBJICH HOBHft yyacTok BoJbdpam-
MOAHGACHOBOro OPYACHEHHA K BOCTOKY OT MecTopoxaeHusa lOroaseipp — Basn-
Xatingc. OpyacHeHHe 37eCh COCPEOOTOYEHO B KBAPLEBHIX XWIAX M YacTHYHO B
rpeitseHoBrix Tenax. P.X. BaxTteeBniM o6HapyxeH psan NMPOABACHHHA IICENHTOHOCHBIX
ckapuoB (MoHroabckuit Antafl, XsHTi#f), a Taxkke cTpaTHPOPMHBIC NPOABACHHA
ieenuTa, CcBA’aHHBe ¢ fgopubehickumu oTnoxeHHamu (ToGuficknit Anraif). Takue
IpUMEPHI MOXHO 6bio 6bI MPONOKHTD.

Pan BaXHHX NpaKkTHYCCKHX pe3yibTaToB nojiydeH CMI'D B cBA3M ¢ HM3yueHHEM
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yabTpaGasutos. O¢HoMHTAM H BXONALIMM B HX COCTaB yJbTpabalutam NocRy.
LIeHA CleuHasibHadA CTaThA B HacTosmelt kHure.

Heckonbko moapobGHee OCTAHOBHMCA Ha CaMbIX MOCHEAHHX AAHHHX O HEXOTopyy
BHAax opyacHenus 8 MHP.

Eme B navage 70-X roOoB BHIABJICHO IIHPOKOC PAa3BHTHC MPaKTHYCCKH HE M3pecy.
HHX Ha TeppurTopHH MHP npossnennfi penkux anementos (17). B.H. Kosaneny,
B.C. Camotitnobum, I1.B. Kosanem, A.B. Topernanom, H.B. Baaaukuunm, II, u:’:
IPHOM H OpYrHMR HccacmoBateaaMH CMI'D Ha oCHOBC BBbIfBJICHHBIX, 38KOHOMep.
HOCTefi MPOCTPAHCTBEHHOTO pACNPEACICHNS [PAHHTOHAOB PA3/IHYHLIX TECOXHMiye.
CKHX THINOB M OTKPHTHA Ha tore MHP menonsix MarmaTH4eckHx noposa 060cHoBay,
HajaHyne Ha 3Toft TeppuTOopHH HOBOH GoraTtofi penkomeranbuoft nposuHUMH. B papy,.
HefimeMm B 3Toft MPOBHHIUH OGHApYXEHH HOBhE GOPMALHOHHBIC THMB PeAKOMETaN.
HOro OPYHOCHCHHR (peAKo3eMelIbHbiC KapGOHATHTHI), HOBLIC BO3PACTHhIC 3MOXH opy-
OeHCHHS (KpOME PpaHHEro M MO3AHEr0 ME30308 — CpeaHult H no3gHul naneosof),
BY/IXKaHOTCHHLIC aHAJIOTH PEAKOMETANBHLIX INENOMHHX H JHTHA-QTOPHCTHIX TPaHHTOR.
H0B (NaHTEJUIEPHTH, KOMEHOMTHI, OHFOPHOJIHTH), & TaKXe HOBBIC NPOABNCHHA y
MecTOpOXAcHHA. YacTHYHO 3TH IOCTHIKCHHS HAILIH OTpaxXeHHC B mepBoft Meraj.
NnoreHHYeckoff kapTe Ha PEAKHE IIEMCHTH, BOJbOPaM, 0N0BO H OGBACHHTENBbHOH
sanucke k He#t [11]). ITocne ee cocTaBieHHA NOABHJIHCH HOBHIE AaHHHE, Gombmof
BKJaZ B KOTOPBbiE BHCCAH, KPOME YMNOMAHYTHIX HccaeaosatencH, B.B. Spmomox
u .M. llapesa. Heckonbko moapobHee oxapaktepuiyem Mymyraiickoe u Jlyruy.
TONbCKOE MECTOPOXACHHS, HA KOTOPHIX NPOBEACHHW OUCHOYHBlE 6ypoBbie paborw,
noka elle peaKHe A pekoMcHOoBaHHBIX CMI'D o6BbexkTOB, a TaKKe NEpBoe
3anagnoit Monronuu Xangian-Bypartarckoe nposBJEHHE.

Mymyrafickoe pynonpossnerne. PaccMOTpDHM COBpEMEHHOE COCTOSAHHE Mepcnex-
THBHOCTH Mywyrafickoro peiko3eMe/IbHOrO PYAONPOSABJICHHSA, HE NMOBTOPSA CPaBHH-
TeNBHO HENaBHO ony6nuxoBaHHMIX naHHBbIX [18), a Takke HMea B BHAY, YTO MCTOpHs
€ro OTKPHITHA H H3y4YeHHA HijoxeHa B ctaThe H.C. 3afiuesa u Ap. B HacToAmeH kuure,
Mywmyraiickoe pyLonposBlieHHE NpPEACTaBIcHO KapGOHATHTOHAHHIM H AMATHTOBBIM
THnaMH pyR. Ilo pAAy XapakTepHCTHK OHO CXOABO C MECTOPOXACHHEM MayHTHE-
IMacc B CHIA. Tlocnennee comepxHT 25% BCeX CHIPLEBLIX PECYPCOB PEAKHX 3€Melb
B Pa3BHTBIX KaNHTa/JHCTHYECKHX H PpPa3BHBAIOLIHXCA CTpPaHaX 3a HCK/IIOYCHHEM
KHP. Mecropoxnenue Mayntun-Ilacc sBnserca ¢$popManMOHHRIM H TeHETHYECKHM
aHamoroM Mymyraiickoro pyRonpossaeHus no kpaiiHefi Mepe B OTHOIIEHHH OCHOBHO}
ponn (75,4% pecypcoB) GoraThix M PpAOOBHIX pPyA KapGOHaTHTOHOHOrO THNa. B
Mymyra#ickoM pyRoOnpoOSBICHHH BBLIABJICHHI CYLIECTBEHHbIC pecypchl (24,6%) BechMa
6GoraThlX anaTHTOHOCHHLIX MOPOM, M3BECTHBIX B CBS3H CO ILICJIOMHBIMH KOMIUIEKCAMH
B CesepHoft Amepuke [10].

JTH ABa THNAa PYAOHOCHEIX MOPOA ABAAIOTCA BEAYIUHMH H B MHpoBOM Ganamce
3aMacoOB H PECYPCOB IHAOTCHHOTO PpPEOKO3EMEIbHOTO ChipbA. 1A HHX H3BECTHH
TEXHOJIOFHH o6oraiieHHs M NOJIyYCHHA KOHUCHTpPaToB. H3BieueHMe peaKHX 3€Melb
H3 ¢ocaTHHX pya npoBoaHTcs B CKaHAMHABHH H B 3HAYHTE/IbHBIX MacuiTabax
nnanupyerca B CIIA, Kanane, FOAP [3]). Ilo manswiM [10], xom6uHAT Ha MayHTHE-
Macc, aeficTyromuit ¢ 1966 r., B koHue 70-X rogoB HMEJI MOLIHOCTh 0KONO 47 THIC. T
xoHueHTpata. (60% TR:0;), nomyyaemoro o¢notaumeli ¢ COmyTCTBYIOIIMM XHMH-
geckuM oboramenuem go 90% TR:0;. [HJanbHe#tmias nepepaboTka KOHLEHTPATOB
HA CMCINaHHbLIE H HHAMBHAYaJbHBIC PEXKHE 3¢MJIH NOJHOCTLIO OCBOCHA M PEHTa-
GenbHa,

Peaxo3zemensnnie pyan Mymyrafickoro pynonposBneHHs CeJIeKTHBHO o6orauicHM
JIETKHMH JIAHTRHOHJAMH, HO B CHAy o6INero BHICOKOro KOHUEHTpupoBaHua P33
oHH GoraTh Takxe H ApyriMH P33, B uacTHocTH eBponmHeM, rafO/IHHHEM, AHCIPO-
3ueM, HTTpueM. OTCIOQa BHITEKAET BOIMOKHOCTb HIBJICYCHHA H3 3THX PYA LIMPOKOrO
cnexTpa KXoHueHTpatoB P33, B ToM uHcne cxangueBoit M HTTpHeBOM rpynm, Kak
3TO0 penaercd Ha MectopoxiacHuH MayHTuH-Ilacc, rae Ha crmeumanbHo#t daGpuke
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opraHH3OBAHO MNPOH3BOACTBO HHAHBHAYR/LHBLIX JAHTAHOBLIX, UCPHCBHIX, Npa3eofu-
oBHIX, HCONHMOBLIX, CaMapHCBhIX, rafoinHui-caMapHEBHIX, TaJlOIHHHCBBIX H €B-
poNACBLIX KOHLICHTPATOB.

Pyan Mymyrafickoro pyaonposBiaeHHs — KOMIUICKCHH B CHJly HX 06OTrallleHHOCTH
ge Tonbxo P33, HO W crpoHumem, Gaphem, caHHuOM, ¢mooputom. KapGonaTtn-
foHAHBIE pyAnl conepxaT o 1—2% cBHHUA, N0 50% ¢QuioopuTa, a aMATHTOHOCHHIE
yAbl 6orat pocdopom (mo 30—33% P:0s). CTpoHUHH KOHUEHTPHpYETCA B LeJie-
ctune, Gapuit — B GapHTe, CBUHEl — B LEPYCCHTE M APYrHX MHuHepanax. KommiexcHocTs
y4 MOBHIIACT WX LEHHOCTb, a NpH A06HYe ROMKHA MOHHMATH cebecTOHMOCTh
c0OTBETCTBYIOLIMX paborT.

[IepCOEKTHBHN 3TOTO PYAONPOSBJICHHA ONPCHCNINIOTCA HE TONbKO BhIABJICHHbBIMH
pyAHBIMH TEaMH, HO H OYCBHRHON BO3MOXHOCTBIO OGHapyXeHMA 37eCh HOBHIX 3Ha-
qHTENIBHBIX 3aMacoB PEAKOINEMCHTHOTO ChIPbf, YNOMHHaBUIEHCA KOMIIEKCHOCTBIO
pyA, o6ueHi NOBHIICHHOH MPOAYKTHBHOCTBIO HE TOMbKO TUowaau Myuwmyrafickoro
PYAOTPOABNCHHS, HO M BCErO Myuwyrafickoro pygHoro pafioHa. 3geck H3BECTHH H
ApYTHE TNEPCNEKTHBHBIE 6apHT-CTPOHUHN-PEAKO3EMENbHBIC PYAONPOABJICHHA aHAJIO-
[AYHOTO BO3pacTa H (OPMALMOHHOTO THNA, B NepByl ouepedr BasH-Xomy H
Xararop [7].

Ha orxpuitoM B.H KosBanenxo, A.B. I'opernsgom, H.B. Bragmxuumm, L, L3>
goHoM B 1970 r. JIyrHHroAbCKOM MAacCHBE WICNOYHMWX NMOPOA W OAHOMMEHHOM Mpo-
4BJICHHH peAKO3eMeNbHLIX Kap6oHaTHTOB [8] NpoBeACHH MOMCKOBO-OLCHOUHBIE PabOTH
Monscko-MoHronsckolt reomoruueckolt sxcneamumeii. o npeaBapHTENbHBIM OLCH-
xaM, 3TO PYAONPOABJCHHE MOXET GLITh OTHECCHO X HeGOMLOIAM MO 3aMacaM MECTO-
POXACHHAM XWibHOro THNA. [leTanbHad KOHAHUMOHHAS re0/IOTHYECKaR CheMKa palioHa
PYRONPOSABJICHHA M ApyrHe paboThi, MPOBEACHHBIC MNONLCKHMH M MOHTOLCKHMH
reooraMn mox pykoBoAcTBOM A-pa 5. VYGepua, 1. Bar6onma ® ap., noarsep-
QWIH B OCHOBHOM BRISIBJICHHYIO paHec NOCACHOBATEJILHOCTh OGpa3’oBaHMA MNOpOQ,
panHaIbHO-KOHLUECHTPHYCCKYIO CTPYKTYPY MacCHBa HE(DETMHOBLIX H NCEBAONCHAUMTOBLIX
cieHHTOB. JKHNIBNI peAKo3eMeNbHBIX KapGOHATHTOB TATOTEIOT K JIHOHEPHTH3HPOBAHHBIM
HepeNNHHOBRIM CHeHHTaM. CTPOCHHE XHJ CJOXHOC: HHOTAa OHH BHIKJIHHHBAIOTCA Ha
rny6uHE NEPBHIX METPOB, a HHOTIa mpociexHpaloTcs riaybxke 100 M. Momuoctb
KHJ1 peAKO NpeBBILIACT ACCATKH cCaHTHMETpoB. Kak npaBuno, Gojice MOIHBIE XWIbl —
cample GefiHble, a MAJIOMOMIHbIE — caMblc GoraTbic peAKO3¢MEJIbHRIMH 3JIEMEHTaMH.
XKunsl vacTo GpexuneBnaHble ¢ 0GIOMKAaMH CHCHHTOB, PEKE OTMCHAJIHCh KCCHOJIHTHI
xap6OHATHTOB B NO3JHHX CHCHHTax. MuHepanpHB#t cocTaBs xun kapOGOHAaTHTOB
MeHAeTcA C TyGHHO#i: Ha MOBEPXHOCTH 3TO OKHC/ICHHBlE PyAbl — TEMHbiC HIH
TEMHO-KOPDHYHEBbI¢ MOPOABI, COCTOALIHE H3 KaNbIHTAa, pexe CHACPHTA, 3EJICHOTO
dropxapGonara, ¢pAIOOPHTA, reMATHTHIHPOBAHHOrO MHPHTA; Ha TNy6uHe Gonee 19 M
O0TMeueHH NEpBHUHbIC pPyAbl — O6esbic MATHHCTHIC XapGoHAaTHBIE MOpPOABI C cerpe-
ragusaMH HenmpaBuiabHO#f GopMH xkento-kopMuyHeBoro ¢ropkapboHaTa, cynbpuIOB
(nHpUT, TaNeHHT, chaNepHT, apceHONHPHUT?, XanabxonmHpHT!) B ¢nooputa B Genom
CpeaHE3CPHHCTOM KaJIbIIHTOBOM arperate. TakuM o6pa3oM, H IS 3TOro nposs-
NcHHA HaMeYaeTCo MOJIOKHTENIbHAsA OLCHKA MpaKTHYeCKO#t 3HAYHMOCTH.

Hamn yxe onyGIHKOBaHBE HEKOTOpPBIE MaTepHajil o npuMeHeHHH P32 B cospe-
MCHHOM TNPOMBILIJICHHOM TIpoH3BOACTBe [4]. DTH NaHHbIE MOXKHO CYIIECCTBEHHO
RononHUTh, OTMETHM, HanmpHMep, HeNaBHHE CCHCALHOHHBIE OTKPHITHA “ropsaueif
CBEpXNPOBOSHMOCTH” B CIUIABAX ¢ YYaCTHCM pa3HuHmx P33.

MoauepxueM, 4TO peup HAeT He o chepax Gyaymero npumeneHus P33, a o peans-
HOM HCMOJIbIOBAHHH 3THX 3JIEMEHTOB B .HACTOAICE BpeMA. IJTHM ONpeACHAIOTCH
Bce Bo3pacTalomuii, xoTs M kosec6mowmulica cnpoc Ha P32 H mnporpeccupyloias
Ro6mda HX pya B Mupe. OOHOBPEMCHHO Ha MHPOBOM DbhIHKE OTYET/IHBO BHLIDaXCHa
TCHACHUMA K POCTY LeH Ha KoHueHTpaTH P33 u unawsupyansHuie P33. Tak, B
xoHHe 1978 r. cToHMOCTh TOHHBW 709, KOHLEHTpPaTa, MOJY4eHHOrO Ha OCHOBe Kap6o-
HATHTOMAHMX PYA, cocTaBJsana nouTH 1200 monn H BLHIPOC/Ia MO CPaBHEHHIO ¢ 1968 r.
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gonee ueM Ha 20%. B ewe Gonwuielt cremenu (mo 5—6 pa3) 3a 3TO BpeMs BbIpOC/a
geHa MHIHBHAYaNBHBIX P33 Bricokoit YHCTOTH. B kxoHue 1978 r. uena 1 xr 99,999
JOPOIIKOBOTrO MAaTEpHasa COCTaBJIAIA (8 moan): La — 265, La;0Os — 14,6, Ce —
265, CeO2 — 16,5, Pr — 496, PrsO1 — 66, Nd — 353, Nd20; — 66, Sm — 430, Sm;0; —
17, Ew203 — 1576, Gd205 — 121, Y — 441, Y20; — 83,8. Bce aTH faHHbIE, KOHEYHO,
gO/KHEl NMPHHHMATHCA B PacycT M MPH OUCHKE DPEAKOICMENbHBIX MeCTOPOXICHHHR
4 npoABneHuii MoHroanu.

Xanmian-Bypirtirckoe peaxomerannHoe mpossienHe. B xpebGre MoHrosbckmit
Anta#t (3ananuas Mouronusa) B.H. Kosanenko, I'M. Ilapesa, A.B. Iopernsa B
1983 T. BLIABHJIN HOBOE LHPKOHHEBO-HHOGHEBO-peaKO3EMebHOE ¢ GIOOPHTOM OpYyne-
HeHHE, CBA3aHHOE CO IIeNOYHLIMH TpaHWTaMH Xann3aH-Bypartarckoro maccuea. Ero
x3paKTEPHCTHKa H 0GOCHOBaHME MEPCNCKTHB NpPEACTaBJICHBl B CneUHa/lbHOH cTaThbe
[6}. OTO He mepBOc MPOABICHHE TAKOrO OPYACHCHHA B MHP, otxpmuitoe CMID.
MuHepanusauus Gnuskoro Tuma, Ho 6e3 ¢nioopura Onina BuigBNeHa B FOXHO-
robufickom nmnosce [5]. Hosuit Xanazan-Bypartarcku#t penkoMeTanbHblift 06BeKT
paXeH HE TOJNIbKO TEM, YTO OH fABJIACTCA ClLIC OOHHM PYAONPOSABICHHEM, NEPBBIM
takoro poaa ans 3anagHo#f MOHrosHH, KOTOpas HMHTEHCHBHO BOBJIEKACTCA B 3KO-
gomudyeckoe pasputie MHP, Ho H GonbwiumMu pa3MepamH, GOoraTcTBoOM pyAHLEIMH
KOMIOHEHTAMH, OUYCHbL GJIATONPHATHLIM 3KOHOMHYECKMM MOJIOXKCHHEM. 3nech npu-
pefieHR! B kpaTko#ft ¢opme Tonbko camble Heo6xomuMble CBENCHHA MO 3TOMY MNpo-
apneHHI0. Bonee mojHbie JaHHBIE HMEKOTCA B YIOMAHYTHIX BbILLIE CTAThAX.

Xanasau-Bypartarckoe IMpoOsBJICHHE pacrnojioxkeHo Ha nepobepexbe p. Kobno,
B 45 KM K ceBepo-BOCTOKY oT aiimaynoro uentpa r. Ko6ao (puc. 1). Pynonposasnenue
NpEACTABIEHO PeAKOMETAILHBIMH LIEOYHBIMH TPaHHTaMH, CJIaTalOLUMMH MITOKOOGpa3-
HO¢ MHTPY3HBHOE TEJIO B BHAC BLITAHYTOrO B CEBEPO-3aMaAHOM HAMPAaBJICHHH OBaJIa.
MopoAnl pyAomposBiaeHUA oborallleHH HUOOGHEM, LUHMPKOHHMEM, PEAKHMH 3EMIIAMH,
HCKOTOPBIMH [APYTHMH PpCIKHMH 3JICMEHTaMH, B CBS3H C 4Y€M OHO 3aCily)HBaeT
cNelHaNbHBIX MOHCKOBO-OLCHOYHHIX paGoT, B mepByl0 ouepenb OLECHKH XapaKTepa
OpYACHEHMR Ha TAyGHHY C MOMOIIBLIO Pa3BEROYHOro GypeHna.

PyaoHele MHHepajlel — THNHYHBIC AJIA TAKOrO polia MECTOPOKACHHH: mHpoxmop —
rAaBHBIf KOHUEHTpaTOp HHOOHA, UHPKOHOCHJIHMKATEI — KOHUECHTPATOPbI LHPKOHHSA,
peako3eMenbHbe ¢TOpKap6oHaTHI — BHAMMO, KOHLUEHTPAaTOPH peAkux 3emeinn. Oco-
GeHHOCTBIO 3TOr0 MPOABJICHHA ABJIAETCA O6MNHE (iroOpHTAa (BKPAIJICHHOTO H XKHJIb-
HOr0), cnoco6HOro mpeAcTaBNATHL TakXe mpakTHYecknlt mHTepec. BoratcTBo ¢propom
TAKHX TPaHHTOB MOXET CBHACTENbCTBOBATH TAKKE O IMEPCNIEKTHBE OGHApyXKEHHA
Ha ray6uHe XpHONHTA, OGLIYHO JIErKO BbLILIEJAYHBAEMOro C mnoBepxHocTH. [Ipak-
THYECKasA BaXHOCTb KPHOJIHTa Oo6lleH3IBECTHA.

CnexTp penKo3eMeJIbHBIX 3JIEMEHTOB B HAaHHBIX pyAax oforauieH nerkumH (ue-
pHEBBIMH) JIAHTAHOMAAMH M HMEET YOHBHTEIbHO cnabbiit eBponueBnift MHHHMYM,
CBA3aHHBIN, BHAMMO, C @HOMAJNbHO BBICOKHM [Jif TaKHX pyA coAepkaHueM Gapus
n cTpoHuua. CootHomreHns Nb/Ta u Zr/Hf B pymax mnoBBilIEHB!, YTO CBHAETENb-
CTBYeT 0 HX HHOGHeBOM THNe. BechbMa BLICOKH B HHX KOHICHTpPaUHH AHTHA, Gepuiing,
010Ba, YTO CBHACTEILCTBYET O KOMIJIEKCHOM XapaKTepe Pyad H MOBHILIAET HX LEHHOCTb.

DKOHOMHYECKOE TMOJIOXKEHHE MPOABJICHHA OYeHb yAOoGHOe: 6Giam3ocThs aftmMauHoro

G t—
Pue. 1. CxeMaTRYCCKAR reONOrHYCCKas KAPTa IOXHOro Buxoas Xanmsan-Byparrarcxoro Maccunsa (A4 ) i nanco-
TEXTOHHYECKAR CXEMA €r0 NOCABHATOBOro nonomenus (5)

1 — 4eTBCpTHUHBIC OTNIOXCHEN; 2 — CHEHHTH; 3 — menovHbie 683aNbTH; 4, 5 — peAKOMETAIbHRIC MEN0Y-
Ehi¢ rPaBHTH %eTpepToft (4) B TpeThelt (5) nuTpyImsHOfl da3; 6—8 — nafixn MENOYHHIX KHC/IMX NOPOA: 6 —
DAHTE/UIEPHTH, 7 — 2KepATH, 8 — aMprGO/IOBLIC IIEIOYHO-TPAHATHLIC NErMATORL; 9 — MCKO3CPHACTRIC
WenowHele rpaHuTH; /0 — uieNouHBE rpaHHTE BTOpoft MHTDYIHBHOR daswl; // — HOpAMAapXHUTH nepsoft
HHTpY3uBHOR Qa3ui:d — rnaBHas, 6 — anukanbHad Gauuu; /2 — NAHTECANCPHTH (PENUKTH KPOBMH); I3 —
Suotnt-amdpuGonosuic ABynoneBOWINATOBBC rPAHHTH; 4 — HuxHekeMGpuiickue 30OyIUBH OCHOBHOTO
cocTaBa W HX TyQn, HIBCCTHAKH, MECUAHHKH, FIIHHHCTO-KPCMHHCTBHIC CNaHuW; /5 — rpaHHlS KOHTAKTa:
@ — HHTPY3HBHOTO, CTPaTHrpaduieckoro, 6 — daunannHoro; 16 — pasnomm
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ueHTpa Ko6ao, xopoiue goporu, obuine soas (p. Ko6no), 6i1n3octs nonb(bpamonux
H cepebpanbix pyAHbix paltoHoB 3anagHo#f Monroaun. IIposBnenue npHroamo ang
OoTkpuTOR OTPabOTKH, NMOCKOJILKY B COBPEMEHHOM pesibede OHO MPEACTABICHO ropoy
KOTOPYIO fierko oTpa6aThiBaTh ¢ MOMOINBIO B3PBLIBHHIX pabOT M IKCKAaBATOPOB. .
KOHELl, OTMETHM, 4TO AaHHHIM PYNOMPOABJICHHEM HE OTPAHHYMBAIOTCA NEPCeKkTy
BH 3TOro pafioHa. 3aeCh BOIMOXKHO OGHAPYXEHHE HOBBIX PEAKOMETANIbHBIX Npogy.
nenufl pa3sHOro THNA, B YaCTHOCTH PCAKOMETA/IbHBIX CKapHOB. O6 3TOM e cupe.
TeNMbCTBYIOT OTKPHTHA B.B. SpMoniokoM u ApyruMu cotpyaHukamu CMI3 my,.
FOYHC/ICHHBIX MPOABICHHA WICIOYHBIX ArMAaHTOBHIX MAarMaTHYECKHX MOPOA B pafiope
xpebra Xan-Xyxa#l.

B nocneanne roast o6Hapyxens! HoBble Ans MHP reHeTHueckne THNbI MPOABeHyy
P33. Ilepsuit u3 HHX — GoraThle MOHALMTOM METAOCAJOYHBIC THEACH NPOTEPo3gy
B Basau-Xouropckoit 3oue (A.H. Henes). CpeacHHs 0 HeM NOKa OTPaHHYEHHE __
YCTAHOBJIEHO JIMINL MOBbILICHHOE coaepxaHHe P33 B nopoaax (aecaTbie NONH mpo.
UCHTA).

Bropo#t THN — KOCTHBIE OCTATKH PENTHIHA B NMO3JAHCMENOBRIX OCRAOYHBIX MOpo.
Aax, WHpPoKo pacnpocTpaneHHbix B I0xHo# Mourosnuu (B.C. Camoitnios, B.®. lilysanos,
P. Bapc6onn). CromieHHs KOCTHRIX OCTaTkoB, oGoraumeHHnXx P33, ocobenno xapay.
TepHbl IUIA OTJIOKCHHH GaHHIIHPIMHCKOK (ceHOMaH—HayaJio CAaHTOHA) M HIMICITHY.
ckolf (MaacTPHXT) CBHT MO3JHCTO MeEJia, CYMMapHOE KOJIHYECTBO KOTOPBIX B DETrHOHe
pocturaet 2,5%. B HacTosllee BpeMA ACTaNbHO M3y4eHa F€OXHMHS KOCTHBIX OCTATKOp
H3 JBYX XOPOILO H3BECTHBIX MECTOHaXoxIcHHH nycTelHH I'o6u — paiionoB Hapan.
6ynax B 3aanTta#ickoit I'o6n (H3MaraTuHckas cBHTa) H Xapa-XyTtan-Yna B Caflinmay-
auHckoit BnaguHe (GamHImIMpIUHCKaA cBuTa). Cpeanee coaepxanue P30 B KoCTHmx
ocTaTKax OHHO3aBpoB cocTasiseT 0,88%, B ToM uncse ntTpus — 0,2%, npu X Ce/IY =
1,8 u Ce/Y = 1,0.He mcHee 6oraThl peAKHMH 3€MJIAMH H KOCTHbIE OCTaTKH MO3[He-
MEJIOBLIX 4epemax, B cpelHeM colepsxkawmne 0,77% P33, B tom uucne 0,17% Y, npu
3Ce/ZY = 2,1 n Ce/Y = 1,1. DNHreHCTHYECKHE MPOLECCH MPHBOAAT K 06emHeHHio
KOCTHBIX ocTaTkoB P33, oaHako maxe B CHNLHO H3IMEHCHHBIX HX Pa3HOCTAX B CPEMHEM
npucytctyer 0,27% P33, B tom uncne 0,073% Y, npu 2Ce/XY=1,7, Ce/Y=0,74.
IonyueHHble JaHHBIE NMO3BOJIAIOT MOJOXHTEILHO OLEHHBATh MPOAYKTHBHOCTL KOHTH-
HEHTaJIbHEIX ocafo4yHbiXx mopoh lOxHo#i MoHronmuu, 6oraTeiX KOCTHHIMH OCTATKaMH,
B OTHOLICHHH PeIKO3EMEJbHOTO OPYJACHCHHA.

BLIAB/ICHO H MepBoc B MHpPE MNPOABJACHHC PeAKOMETaNbHBIX AarmaHuTOBLIX Byn-
KaHHTOB — KOMEHAHTOB H naHTejuieputoB (I''M. Hapesa, B.H. Kosanenko, B.B. flp-
Momiok, A.B. Iopernan, K.A. MocHoH3), Hemaneko oT coMoHa Ynmsmitt Cpenne-
Fo6uitckoro aitMaka (d3apta-Xyaykx). B 3ToM nmposiBieHHM OTMeUYCHH IOBBILICHHBIC
KOHUeHTpauuH P33, HHOOGHA, LUHPKOHHA B MNaHTE/UIEPHTAX H KOMEHIHTaX. B Ha-
cToflliee BPEMA MPOAOIKCHO HIYYCHHE 3TOTO NMPOABIICHHA.

B nocnegHee BpeMa Ha cesepo-sanmane MHP ¢ ywactuem CMI'D BhifABACH
HoBuilff cepebpo-cynbdpoconbumit THn opyacHenusa [1, 14]. Ilo mauumm A.C. Bopwe-
ceHko, A.A. OGoneHcxoro u B.H. JleGemeBa, k HeMy OTHECEHH MECTOPONKACHHE
AcxaTHH, & TakKe OTKPBHITbiCc 3THMH HcciaenoBaTeasMH HuxkHe- 1 CpeaHEeHApHHrOMb-
ckoe, TonGonypckoe, lllapaGyperckoe, Myprenbynakckoe, IllupeHHronbckoe H pAfa
G6onee Menxux npossiaeHuil. PaiMelleHHEe 3THX MECTOPOXICHHI KOHTPOJHpyeTcH 30-
Hamu Kypalicko-Ko6aunckoro, Tepextuno-Ton6onypckoro n Ilanmanscko-Ilaran-
WHOGCTHHCKOro TAyOHHHBIX pa3noMoB. MecTOpoxAeHHA pa3MELUCHBH B TpeX PYRHBHIX
yanax: B lO¢ThiackoM — AcxatuHckoe, Mypryurailrunckoe n Mepen6ynakckoe,
B TonGonypckom — Ton6onypckoe H lllapabGyperckoe, B Kapruuckom — Mepres-
Oynaxckoe u llusennronnckoe. Ha 3THX MECTOPOXOEHHAX 30HHI OpYACHCHHA
NMpeACTABJICHR IITOKBEPKAMH H )XH/AaMH KBapI-CHACPHTOBOrO COCTaBa ¢ CHe3JaMH
€nexnuX pyd, XanbkocTHOHTa, GypHOHHTA, LHHKCHHMTa, AHTHMOHHTA, TAaJICHHTS,
XaJlbKOMHPHTa, BHCMYTHHa, CAMOPOIHOrO BHCMYTa, HHOTAA NHPHTA, NHPPOTHHS,
chanepHTa, apceHONHpPHTA, TETPaj’apHTa, cyiabdoapceHHAOB KobanbTa M Opyrax
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MHHCpanoB. PyaHnle Tena janeraloT B OPOrOBHKOBAHHLIX CY/JbGHIH3IHPOBAHHBIX
rpadHTCOAEPKALIMX CONCHOCHBIX YCPHOCNAHUCBLIX OTIOKEHHAX D2y , HHOTAA THApO-
T¢pMAJIBHO-H3MCHEHHBIX H KaTAKJIA3HPOBAHHKIX, HEPEAKO TArOoTes K 30HAM MOJIOTHX
TeKTOHHYECKHX HaJBHrOB, B 30HaX SHAOKOHTAKTOB MO3JHENaNe030HCKHX TPAHHTOHOB,
[IpOTAXEHHOCTb PYAHHX 30H 1100 M npu MomHOCTH 0,3—12 M, a pyaHLIX noielt —
§ kKM NpH wHpHHe 3—4 kM. Benymme pyaHbic KOMMOHCHTH 3THX MECTOPOXICHHH —
Ag, Cu, Bi, Sb. XapakrepHble 4epThl TaKHX MECTOPOXKACHHHA — HaJIMYHe CEKYLIHX
4epHOCNAHIICBLIC TONIIA TPAHHTOMIOB H NaparcHeTHYECKad CBA3b ¢ Aafikamu mesnoy-
peix 6a3anbTonOOB uyiickoro xommiaekxca.

Mo panHBIM [1], 3TH MeCTOPOXKACHHA THNHYHO HH3KoTeMmnepaTypHuie (T < 250°C,
P = 100—600 6ap), OT/IOKCHHE MHMHEPAJIOB MPOHMCXOIHJIO H3 FeTCPOTCHHBIX PacTBO-
poB ‘(BBICOKOKOHICHTPHPOBAHHLIH XJopuaHeil#t pacTBOop ¢ 060CO6JIEHHAMH BBICOKO-
nnoTHo#t razoBoli ¢a3m, BKmouawowe#t CO;, MeTaH H a3oT). Pynoo6pasyromue
pacTBOPH HMeNH KoHUeHTpauuu 35—40 mac. % 3xs. NaCl, uHoraa BLICOKHE conep-
KaHus xenesa (no 10 r/n) u Hukens (o 1,4 r/n). llocnenosaTenbHOCTh PYOOOTAOKEHHA
cneAyolan: apceHubl — cynbdoapceHHAb — CyabGOCONH — CyabdHIBI.

MectopoxaeHua cepebpo-cynspoconbHoli pynHo#t dopmanmn Cesepo-3anagHoif
MOHTOJIHH COMOCTABJIAIOTCA ¢ MeCTOpoXAcHHAMH palioHa Kep-n’Annen B CIIA, Pyn-
upix rop (COP n UCOP), Uunu M APYrHX KPyNHHX cepeGpPOpYAHBIX NMpPOBHHUMEA.
JIns HHX THIOHYHBI BBICOKHE COJACPXAHHA MOJIE3HLIX KOMIMOHEHTOB B pynax, 6onpmue
3aMacChl, BBIACP)XaHHOCTL M 3HAYHTENbHBI pa3Max opydeHeHus Ha rayGuHy. OHu
3aKOHOMEPHO BXOOAT B TEHETHYECKHA PpAN 3MUTepManbHBIX pPYOHBX dopmMaumil
no3gHero Me3so3on (7): (Co, Ni)S — (Pb, Zn)S — CaF: — AgSiS, Hg, SbS. Taknum
obpaszoM, B MoHroisckoM Antae BLIDHCOBLIBACTCA MEPCNEKTHBHAA cepeGpo-BHC-
MyTOBas C pTyThlo, cypbMoO#k cynbdoconbHan obnacTts.

HHTepecHble NpakTHYECKHE Ppe3yJbTaThl MOJIy4eHbl NPH HM3YYCHHM COCTaBa, Tre-
He3uca u pyaoHocHocTH ckapuoB MHP. K.B. MoanecckuMm, J.K. Brnacosoil, I1.®. Kya-
ps He Toiabko paspaboraHa knaccHpukauua ckxapHoB MHP H cBsa3aHHOro ¢ HHMH
opyAcHeHHs, HO H- Bnepsoic ans MHP BuisBacHn GopoHOCHble ckapHB (mo 3,5—
5% B:0s), npeacTtaBasiolnne npakTuieckuil HuTepec.

CxapHOBblE MECTOPOXICHHS H PpPYAONPOABJICHHA OOCTATOYHO LIHPOKO pacmpo-
cTpaHeHbl Ha TeppHTOpHH MoHronnn. OHHM npencTaBiicHb! AByMA (GOpMaLHAMH —
MarHesnanbHolt (snepsuie yctanosieHHo#f B MHP B 1980 r. CMI'D) n u3BecTkoBON
(puc. 2). ItH ckapHoBhie dopMaunH (GOPMHPYIOTCS B NPOCTPAHCTBEHHOM H TreHe-
THYECKO# CBA3H C Pa3IHMHLIMH H Pa3HOBO3PACTHBIMH HHTPY3HBHBIMH KOMIJIEKCaMH.

B pa3MellleHHH Marse3HajibHBIX CKapHOBBIX MECTOPOXIeHHH H pymonposasieHuil
HeT uveTkolf M oOmHO3HAYHON NPHYPOYMEHHOCTH K OMNpeAeNeHHEIM CTPYKTypHO-¢op-
MalHOHHBIM KoMIulekcaM. OHa NpPOABAAETCK TOJBKO I OTACJALHBIX PYAONpPOAB-
neHult MarHe3snansHO-cKapHOBoO#f dopMauuu B CTPYKTypax mpopudelickoro ocHo-
BaHHS H PaHHEro najeo3os.

PaiMemenne MectopoxaecHH# M pydonpospiaeHu#t M3aBecTkoBo-ckapHoBolff ¢op-
MalHH B CTPYKTYpPHO-GOPMAlHOHHBIX KOMIUIEKCAaX MOHrolMH TakXke onpeaenseTcs
BO3PaCTHBIMH KPHTEPHAMH H COCTABOM HHTPY3MBHBIX MACCHBOB. MHOTrHe H3BeCT-
KoBO-CKapHOBbic o6pa3opanua (ocobeHHo ¢ Fe m Cu opyneHeHHeM) CONPANKEHBI
€0 CTPyKTypHO-GOPMAILHOHHBIMHM KOMIUJIEKCAMH PAHHEro H CPEAHEro najeo3os. B
No3gHEM Mafieo3o¢ OHH PAa3BHTHI HEIHAYHTENABHO, 3 B ME3030€¢ H B NEPHON AKTHBH-
jauMH MarmaTHueckoff meatenbHocTH HabGiiomaerca Gosnee aKTHBHOE MX NMPOABJICHHE.

H3BecTxoBhic ckapHhl 06pa3yloTCA B KOHTAKTOBOM Opeojie HHTPY3IHBHRIX MOpoA
¢ xap6oHaTHHIMH H 3(Qy3HBHBIMH NOPOAAMH BEPXHEro pHdpes—HHXKHero xemGpus,
Kap6oHaTHO-CIIAHIEBBIMH TOJIAMH TNPOTEPO30A H Ppexe KapGoHaTHO-TeppHMreH-
HbIMH OCaZKaMH JICBOHA.

HuTpy3usHble XOMNJIeKCHl PpaHHETO MaJjc030s, YYaCTBYIOWMe B o6pa3oBaHHH
CKapHOB, OTHOCATCA K CJIOXKHBIM MATMATHYCCKHM CepHaM, o6meauHAOmMHM 6a3u-
TOBYI0 H FPAHHTOHAHYIO rpynnul nopoa. CxapHul B paHHEM mnaneo3oe GopMHpPYyIOTCA
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Pume. 2. Cxema pasmemenns pynonpossiennfl cxapaosnx gopmaunfl s npeaenax CepepHoro merabnoxa Mon-
TOTHE

1 — MarneInanbHAN; 2 — HIDECTKOBAN

B KOHTAKTOBBIX Opeojlax AHOPHTOB H KBapUEBHIX AHOPHTOB riaBHO# a3bl u B
MeHblIelt Mepe HHTPY3UBHBIX FPAaHOAHOPHMTOB H TPaHHTOB MO3OHHX (a3 BHEAPEHHA,
CxapHEl paHHEro mnayeo3os HECYT XejelHulf THn opynaeHenus. B papme xeneso-
PYAOHBIX MpOABJIEHHt MarHe3HanbHO-ckapHOBO# dopmauuu BhiasnaeHa (Orot-Tonorof,
BumoTu#u-Ion u gp., cM. puc. 2) He H3BecTHas pasvee B Monromuu GopHas (nion-
BHTHTOBas ¢ ccaitbenuutom, daroo6oputoM H Op.) MHHEpATHIALMA.

B cpenHeM maneo3oe CKapHbl (MPEHMYILIECTBEHHO H3BECTKOBLIE) ACCOLMHPYIOT ¢
HHTPY3HAMH TpaHOAHOPUT-rpaHuTOBOH GoOpManHH, K KOTOPDEIM TNPHYPOYEHO Men-
HOKOJIYE AAHHO-NIOJTHMETRJLIIHYECKOE OPYACHEHHE.

B mo3aHeM maneo3oe MAOMHHHpYIOLICC 3Ha4Y€HHE B COCTaBe HMHTPy3u#l, ¢op-
MHpPYIOIIHX MATHE3HAJIbHBIE H H3BECTKOBhIC CKapHBl C KOMIUICKCHRIM THIOM OpYy-
neuennss (Fe + B + Au, Fe + Pb + Zn, Fe + Pb + Zn + W + Sn u fp.), NpHHAICKHT
nopojaM rpaHuToMAHo#f rpynnbel. Meso3olickas 3noxa Ha TeppHTOpHH MOHroJHHA
XapaKTepH3yeTCA pa3BHTHEM MHOroda3HbIX TPaHHTOHOHBIX MHTPY3ul, cnenuanu-
3MpOBAHHBIX B OTHOWICHHH peRKOMeTajbHOro opyaeHenus (W, Mo, Sn u gp.).
JloxansHO BONLGPAMOHOCHBIE CKapHbI O6pa3yloTcs B KOHTAKTOBBIX OpeoJiaX HH-
Tpy3u#fi TPaHHTOB CTAHJAPTHOrO TCOXHMHYCCKOro THNA, PAcMOJIOXKEHHBIX Ha mepu-
¢depHun KpynHLIX apeasioB MarMaTH3Ma Ha ceBepo-Boctoke MHP.

H3yueHne MeTacoMaTHYecko#f 3OHAJIBHOCTH MO3BOJIWIO BHISBHTL JIOKaMH3aHHIO
PA3IKYHLIX THMOB Pyl B MarHe3HajibHHIX ckapHax Mosromun. Tax, GopHoe (moa-
BHIHT, ccalibeTHHT, KOTEHT, PMI00GOPHT) OPYACHCHHE NPHYPOUCHO B OCHOBHOM K BHELI-
Heff 30He CKapHOBO-MATHETHTOBHIX Tej, K Kansuudpupam. Bonswas uvacts Marne-
THTOBOTO M MATHETHT-CYJIbQHAHOTO OpPYACHEHHA CBA3aHA C 30HAMH MHPOKCEH-
IINHHENb-POPCTEPUTOBOrO H MLIMHHEAb-HOPCTCPHTOBOTO cocTaBa. Bo BHYTpEHHHX
30HaX CKapHOBO-PYAHLIX Te/l, B IINHHENb-KIHHOMHPOKCEHHTOBLIX CKapHaX H OKO-
JIOCKAaPHOBLIX MOPOZaX OTMeYacTCA BKpalLIeHHOE MarHeTHToBoe opyacHenue. Ha paae
06BEXTOB BMECTE C MATHCTHTOBLIM OPYACHCHHEM B 30HaX H3MCHEHHBIX KJIHHO-
MHPOKCEHOBLIX CKAPHOB BcTpevaeTca ueeant (bunotuitn-Tomn).

C H3BECTKOBO-CKapHOBBIM Mpeo6Gpa3oBaHHEM NPEHMYINECTBEHHO BHYTPEHHHX 4a-
cTelf MarHe3HajlbHO-CKAPHOBBIX TEJ1 CBA3aHa HC3HaYMTENbHas cyjJbdHOHAA MHHC-
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pajH3alHA (chaneput, xanbKONMHPHT, NUPHT H Ap.). HHorma x amoMarHe3MajibHhIM
rpaHaTOBBIM CKapHaM NpHYypOYCHAa BOHCCHHTOBas MHHepanusauua (O6ot). Muorue
MECTOPOXKACHHA H pPYNONMPOSABICHHA XKejiela, LBETHHIX H PpeJKHX METaUl0B MNpo-
CTPAHCTBEHHO H TEHETHYECKH COMpPAXKEHH ¢ ¢Qopmauueli H3BECTKOBBIX CKapHOB.
MeCTOPOXAECHHA M pYIONMpPOABICHHA Kejlela B H3IBECTKOBBIX CKapHax INpencTas-
feHbl MarHETHTOBBIM, MAarHETHT-TEMaTHTOBbIM M MAarHETHT-CYJbPHAHBIM THMAMH.
PyAbl JIOKaJH3YIOTCA MPEHMYIIECTBEHHO B 30HaX TPaHATOBHIX, MHPOKCEH-TPaHATOBHIX,
pee MHPOKCEHOBbIX CKaPHOB.

CTpPYXTypHRIE COOTHOILICHHS PpPYAHLIX H HEPYAHBIX MHHEpPaJioB B CKapHOBO-
PYRHHIX Tenax ¢ MEAHLIM H MOJMMCTA/I/IMYCCKHM THIIOM OPYACHCHHS YKa3uBaloT
Ha TO, YTO CynbGHOHOC OPYACHCHHC HAJIOKCHO HAa H3BECTKOBLIE CKAPDHB C MarHe-
tiToM. HanoxeHHbI# XxapakTep 3TOro THIA OpY/JCHEHHS BHIPaXCH B MNEPEKPHCTAJ-
H3AUAM THNOMOPQHBIX H3BECTKOBBIX CKAPHOBBIX MHHEDAJIOB, NMOBMIUCHHH HX XKeJie-
3HCTOCTH, Pa3BHTHH MOCJIECKAPHOBBIX CpeHe- H HH3KOTEMNECPATYPHLIX MHHEpalb-
HBIX aCCOLHANNNA CTAANH KHCJIOTHOrO BHILCNAYHBAHHSA.

H3BeCTKOBO-CKAPDHOBHIE TeJIa C PEAKOMCTANbHBIM OPYACHEHHEM XAPAKTEPH3YIOT-
¢4 CNOXKHBIM CTPOCHHEM H HEOJHOKPATHEIM YEPENOBAHHEM B MONMEPEYHBLIX pa3pe3ax
3HAOCKAPHOB C 3K30CKapHAMH M CKapHOHOaMH. BkpanseHHoe wWeeJHTOBOE H Kac-
CHTEPHTOBOC OPYOCHCHHE C HE3HAYHTCJIbHLIM KOJMYECTBOM CyJbQHAOB MeAH, LHHKA,
MoJHGOeHa W APYrHX PYAHBIX MHHCPAJIOB HAaJIOXKEHO HAa CKapHbl M CKAPHOHALI H
CONPOBOXAAETCA HIMCHCHHAMH rpeficHoBOro THNA.

TemnepaTypa o6pa3oBaHHs MarHe3HaJIbHBIX CKapPHOB MAarMaTHYECKOro 3Tana Ha-
x0AMTCA B HHTepBane oT 700—800 mo 570—580°C, a MarHe3HaJbHbIX CKapHOB
nocJieMarMaTH4Y€CKOro 3Tana — B HHTepBasie 450—470°C.

AHann3 peakuuft o6pa3oBaHHs XapaKTCpHBLIX MHHEPAaJIbHBIX accoLHaUui Ha ckap-
HOBHIX 06BexTax MoOHronuu, a Takxe pacnpenesicHHE KEJIE3HCTOCTH B HEKOTOPHIX
COCYLICCTBYIOLIHX MHHepajlax B anoMarHe3HaldbHBIX H3BECTKOBHIX, COGCTBEHHO H3-
BECTKOBBIX CKapHaX H TNOCJECKaPHOBRIX METACOMATHTAX IO3BOJIAIOT NPEANOJaraTh,
y10 06pa3oBaHHE aNMOMAarHE3HaJIbHBIX H3BCCTKOBLIX CKApHOB MPOMCXOAMT IPH TEM-
nepatype 570—580°C, coOGCTBCHHO H3BECTKOBBIX CKapHOB — B HHTepBaje 530—
470°C, a mocyiecKapHOBLIX METaCOMaTHTOB — IIPH TemnepaTtype 330—300°C.

NoavyepkHeM Takxke, 4ro B 1973 r. BeicokHe coaepxanus B:0; (7,8—10,1%) Guinn
BHIABJICHM B Aaliko- H IITOKOOGpa3sHBIX Tenax IJIATHOKIA3HTOB M POOHHTCHTOB C
JAaHGYpHTOM H AaTONHTOM cpeau o¢puoautToB xpe6ta H3oneH (A.C. IlaBneHko,
JI.LB. ®uaunnos). Taxue nposBicHHA GopHO# MHHEpaNH3IALHH NMOKA HE H3BECTHHI
B OPYrHX PErHOHaXxX.

P.M. KoxcrantunosniM, M. JXKamcpanoM u P.X.BaxteeBbIM mnoka’aHa Takke
NEPCNEKTHBHOCTh MHOTHX Xeje30pyAHmX ckapHoB MHP Ha npoMeuliiieHHoe CBHH-
HOBO-LIHHKOBOC opyAcHeHHe. H3ydeHHe 3THX MECTOPOXIOeHHH ToNbko ¢ mnoBepx-
HocTH, 6e3 pa3bGypuBaHHA, MAaJIONCPCNCKTHBHO JUIA BHIABJICHHA TAaKoro poaa opy-
JCHEHHS.

B nocneaune roam A.A. OGonencknm n II.A. TomuneHxo B MOHroJbCKOM
Anrtae B lleabckoM 6noke MeTamMopdHueckHx ciaHueB nokembGpusa Baoabs I'nas-
Horo MOHroJIbckOro JHHEaMEHTa H B palloHe coMoHa Y3H4H B 30H¢ Byaranckoro
rny6uHHOro pa3noMa oOOHAapyXcHa I[IECIHTOBasS CTPaTHGOPMHAA MHHECPAIH3ALHA,
BEChbMAa TMEPCNEKTHBHAS B MNPOMbLIIIICHHOM OTHoweHHH. PasMepm 3anexeit ¢ mmee-
AUTOBON BKPAaIUIEHHOCTBbIO (BbLACPXKAHHbLIC MO MOIIHOCTH M YXOAAMIMC Ha TiayGHHY)
H cojepXkaHHus BoibdppaMa YTOUHAIOTCA. MuHepanoruyeckue H TepmMobGaporeoxumu-
4YeCKHEe JaHHBE MOATBEPKOAIOT, YTO ITa MHHEPAJSIHIALHMA OTHOCHTCA K HOBO#t Me-
TaMopduueckolt crpatndopmHoit meennToBol pyano#i dopmaunmn, paHce HE H3BECT-
Hoit B npegenax MHP. v

HoBhle BHOMW 3HOONCHHBIX MOJIE3HBIX HCkomaeMmuix BuifBjeHn I.B. IMonsxosuiM
1 A.D. H3oxoM B mpouecce mneTpojyiorudeckoro uiydenus 6asutoB. C mokemGphii-
CKHMH ra66po-aHOPTO3HTOBHIMH MACCHBAMH ACCOLMHPYIOT aNaTHT-HIbMEHHT-THTAHO-
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MarHeTHTOBHE pyanl. CaMM aHOPTO3HTH MOTYT DpacCMAaTPHBaTbCA B  Kauectpe
MOTCHUHAJILHOTO ChIPbA HAa FIHHO3CM. ['a66p0-aHOPTOINTOBLIC MACCHBE! YCTaHOBNeNy,
TOJNILKO CPEAH BHICTYNOB AOKEMOPHACKOrO KpHCTalIMYeCKOro OCHOBaHHMA Xamray
OHH npeACTaBAAIOT COGOM oTACNAbLHBIC @PArMEHTH KDYNHBLIX KOHLEHTPHYECKH-3.
HaJlbHBIX AnQGdEPEHUNPOBAHHEIX MAacCHBOB, KOTOPbiC NO OCOGEHHOCTAM reonory.
YECKOTO CTPOCHMA, COCTaBa M PYAHOH CreNHANH3AUMH aHANOTHYHB HOKEMOPHHCKuy
ra66po-aHOPTO3UTOBLIM MaccHBaM I0XHOTO obpammenus Cubupcxodt nnatdopmy
PaHHeMarMaTHYeCKHE BKDAIUICHHbIC HIBMEHHT-THTAHOMATHCTHTOBBIC H AaNATHT-Hj),.
MCHHT-THTAHOMArHETHTOBHE PpYALl TNpPHYPOYEHH K KpaeBbim (auUAM MacCHsop,
OTienICHHBIE CIUIOIIHBIE PYAbl HEPEAKO BCTPEYAIOTCH CPeAH AHOPTO3HTOB B [iey.
TpanbHeIX ¥acTaAX. O MacmTabax OpPYACHEHHA MOXHO CYAHTb MO JAHHBIM, Nony.
YeHHBIM TIpH H3y4eHHH raG0po-aHOPTO3NTOBOrOo MYCTYJNHHCKOTO MAacCHBa. 3nec,
NpeHMYIIECCTBEHHG MacCHBHBIC pyALl KOHLIECHTPHPYIOTCA B mpencaax 30Hb 100X400
B BHAC XHJI H CEKYIIHX TeJ MOIIHOCTHIO B NEpBHE METPH H MPOTAKEHHOCTBIO fo
HECKOJIbKHX JIECATKOB METPOB.

C panHenaneosofickamMn AudpdepeHUHPOBaHHBIMH raGOpOHOHBIMH  HHTPY3HAMK
NEepHAOTHT-MHPOKCEHHT-rab6po-HOpHTOBOR ¢dopMauuH CBA3aHbl MEQHO-HHKE/ICBLIe
cynsdHAHBIE PYABI ¢ CONYyTCTBYIomie# nuaTHHoBo# MuHepanniauueli. IIpumepom Ta.
Kol MuHepanuiaunu spiserca Hamroncknéf nnddepenunposannullft Maccus, pac-
nonoxeHHb# B pyHmameHTe OpxoH-CesieHTHHCKOTO mporu6a B 50 KM K BOCTOKY or
r. dpa3H3T. MacCHB HMeEET KJIACCHYCCKOE PAacCCJIOEHHOC KOHUCHTPHYCCKH-30HANbHOe
BHYTpPeHHee CTpocHue. PaccliocHHAaA CEpHA COCTOHT H3 NHPOKCEHHTOB, TPOKTOJIH-
TOB, OJIMBHHOBHIX rab66po m aHopto3utoB. CynbpHOHAdA MHHEPaNHIALHA NPHYpoO-
YeHa K BEpXHel YacCTH pa3pe3a pacCIOCHHOrO IUIyTOHAa, K 30He mepexoma ot jefiko-
KPaTOBHIX OJIHBHHOBbIX Ta66po H TPOKTOJMTOB K aHOPTO3MTAM H NPCIACTaBleHa
penxoi HHTepcTHUMaNbHOH BKPamJICHHOCTBIO XanbKONHpPHTa H OopHHTa ¢ nop-
YHHCHHBIM KOJIHYECTBOM MNHPPOTHHAa H NeHTHaHAHTa. B opyaenennix rab66po ycta-
HaBJIHBAIOTCA MNOBLINIeHHbIe KOHUCHTpaumn Pd u Pt. Hu3kne conepkaHHA HHKeA
B OJIMBHHAX H3 MOpoJ [OAHHOTO MACCHBAa IMO3BOJNAIOT NPEANONaraTh OTHCNSHHE
cynspuano#t ¢a3sl Ha paHHHX CTaAHAX KPHCTa/UTH3allMM paciulaBa H o6pa3oBanue
HE BCKPBIThLIX MPHAOHHKIX CYJbPHOHBIX pya.

Pannenaneosofickue NepHAOTHT-MHPOKCEHHT-rab6po-HOPHTOBLIE MACCHBH! LIHPOKO
pacnpocTpaHeHnl B KaJICHAOHCKHX 30HAX, 8 TAKKe B JXCCTKHX CTPyKTypax XaHras.
Onuako HanGonee mNEPCNEKTHBHLIC B OTHOLICHHH MCAHO-HHKEIEBOTO OPYIACHEHHA
MacchBbl 3Tofi dopmauuu npuypoueHnl K DpAIHITCKOH pyAokoHTpoaupyloiied 3oHe.

Hennift pan nposeiaeHuit nonesHnlx Hckomaembuix BuisBiacH CMI'D npun HiydeHHn
yabTpabasutos. B pmomonHeHWe XK HHM OTMETHM TONbKO BaKHhie HAaXOAKH poc-
cunHo#t nnatuHoBoit Muuepanusauuu (Os, Ir, Ru) B ogHOM M3 MaccuBoB yiabTpaba-
3uToB O3epnoit 30um (I".B. ITonsakop u Ap.).

PaGotamu axcneguuuu (U.B. I'opamernxo, P.M. flmnHa, B.B. Spmomiox u ap.)
B MNocnegHHe roAnl Ha cesepe MoHroaun, B BocTouHoM uactH xuauHcko#t 30HH
KaJIeAOHH[, BBIABJICH HOBHI palioH Pa’BHTHA ILIENOYHBIX MOPOX ABYX BO3PACTHHIX
ypOBHe#t: HHXHEACBOHCKHAX H MO3HENIEPMCKHX—pPaHHETPHACOBLIX. B Gaccefine p. Jruitn-
Fon, B pafione comona Tammr, mo p. Tapsaratai#i-T'on m cepepHoMy ckioHy bBa-
TYJIHHHYPHHCKOTO TNOAHATHA (B6au3n rpannum ¢ CCCP) o6HapyxeHBl KpynHbIC
MACCHBH IIEJIOYHBIX TPaHHTOB, TIPAaHOCHCHHTOB, & Takke HedenHHCOAEPKALIHX
cueHnToB. Ilocneanne nepexkpHTHl TyYH3aHCKOA TpaxHaHAC3UT-PHONMTOBON  ToswieH
(C:—P)), koTopas 3ajneracT B HH3aX mepmckoro paspeia JXXentTypuHcKoro nporu6a.
B TO Xe BpeMsA TyH3aHCKas TOJIIIa NMPOPHIBACTCA ILIEJOYHBIMH TPAaHHTAaMH H rpa-
HocueHutamu (P:—T)).

B stom xe paitone H.B. I'opauenko o6HapyikeHn HOBbie MPOABJICHHA 30JI0Ta,
MenH, MonnbaeHa, QNIOOPHTA, KEICIOPYAHHIX CKapHOB M ADYTHX MOJIE3HBIX HCKO-
naemeix. HanGosiee mepcnexTHBHE AN3aprHHroJibCKoe MEAHO-30/10TO-CYybdHAHOE H
IlonTyronsckoe MonubaenoBoe. Bece oHn Tpe6yroT npakTHYeckolt oueHKA.
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Cpelin H3BECTHBIX MacCHBOB HedennHcoaepxkamux nopoa Ipuxybeyrynba E. 0. Aun-

ecsolt 1 P.M. SluimHO# COBMECTHO ¢ MOHTOJIBCKHMH T€O0JIOTAMH TIPOH3BOJCTBEH-
gpiX TapTHH BhIAENEHH Haubojiee NMEPCNEKTHBHLIE HAa KOMIUIEKCHOC TJIHHO3EM- M
weouncoepkaniee coippe — JlyynHronbckut (ypTHTH, HHOMHT-ypTHTBI) H OB3p-
MapaTroibckuit (moseBomMIMaTOBRe YPTHTH H 10BHTH). Ilopoasl MaccHBOB comepkat
170—95% Hedenuna, uro coctamaseT 26—30% ALO:;u 12—16% wenouer. Cne-
gpajJbHad CTAThR IJTHX aBTOPOB No JNaHHOH npoGneme momemeHa B HacToAuleH
KHHTG.

Pa6oramu B.B. SIpmonioka, B.H. Kosaneuko, A.B. I'opernsna, B.C. Camoilno-
pa, A.H. ®pnx-Xapa B 1975 r. B paiioHe xpe6ta Apu-Bora (x BOCTOKY OT ropsl
XaH-Yi1a H Kk ceBepy oT rophl Byparauiin) BrifiBACHBI POCCHBIIH NMPEBOCXOHBIX ara-
T0B, CBA3aHHBEIX C MO3AHEIOPCKHMH—HHXHEMEJIOBHIMH 6a3albTaMH. AraThl C/IaraioT
MHHOAJHHBl B NOpPHCTHIX Gaszanstax. IlpH Ae3uHTErpauMu NOCAEOHHX NOYTH 6e3
nepeMellieHHs o6pa3yloTcs pocchink aratoB. Ilona Takux pocceineff HMeloT mnouwangu
§—6 xkM°. Cpenau araToB npeobnafaloT HeoOmvHble rosny6ule pa3HOCTH (THma can-
$HPHHOBLIX) ¢ XxapakTepHOH MenoBO-kenTOR LEHTpanbHOH uacTbIO M pa3MepaMu
p cpeaHeM 5X5X5 cm. CrpoeHHe araToB wvalle BCEro KOHIECHTPHYECKH-30HaJIb-
Hoe, HO HabmioparoTca H "oTcToffHHKH” H "MoxoBnie” aratel. Kpome Toro, BcTpe-
4al0TCA AOBOJIBHO KPYMHbIE MOJIble MHHAAJHHBI, BhINOJIHEHHBIE LIETKAMH aMETHCTA.
HecOMHEHHO, 3TO MNpPOABJICHHE NPEACTABAAET MPAaKTHUSCKHH MHTEpEC IiA NPOH3-
BOACTBA HM3Oenuit M3 uBeTHbIX KaMHell. DpdekTHbie doTorpaduu aratoB 3TOrO Me-
CTOPOKOCHHA H HEKOTOphIe CBEINCHHA 00 YCIOBHAX HMX NMPOHCXOKIACHHA COAEPIKATCH
s kaure A.A. T'onosuxkona u ap. [2].

K HHTEpecHBIM NpOABJICHHAM LBCTHHIX kaMHel, BuiaBaeHHBIM CMI'D, HO OO0 cHX
nop HE OLIEHCHHBIM, OTHOCATCA He6GosnblIHe cerperalHH CHHHX KOpYHAOB (candupos)
13 HePEJTHHOBBIX CHEHHTOB I0XHOTr0 3HAOKOHTaKTa JIyrHuronsckoro Maccupa (B.H. Ko-
pasienko, H.B. Bnameixun, II. Il3a3x). . BatGonmoM nposBneHHE TAaKHX XKe carll-
dupoB OGHapykeHO B CCBEPHOM JHAOKOHTakTe MaccHBa. XoTs HalineHHble candupsl
HeMpo3pavHLl, OHH MOTYT MNpPEACTaBJIATh HHTEpeC I IOBEJIMPHOH NpOMBIILIEH-
HOCTH, KpOME€ TOro, HX HaxXoJKa — IOHCKOBbIf MpH3HaK AnA APYrHX mnposBieHHl
TaKoro poja HOBEJIHPHOTO CHIpbSA.

B nocneanue roanl paGoramu coTpyaHukoB CMI'D BHABAAETCA Ha TEPPHTOPHH
BocTouHo#t MOHronus 3HaunTeIbHAs NPOBHHLHSA LCOJHTONPOABNECHHN.

METAJJOTEHHYECKOE PANOHHPOBAHHE U METAJIJIOTEHHYECKHE NTPOBHHIIMH
KOHTHHEHTAJIbHORA CTAAWH MOHIOJIMH

B Mmertamnorennn MoHronuu BaxHeH#lIyl0 poJib HrpaeT 3HAOTEHHOE OpPYACHEHHE,
BO3HHKIIEE B CBA3H CO CTPYKTYPHO-GOPMALMOHHBIMH KOMIUIEKCAMH KOHTHHEHTAJb-
Hoft cTaguu pa3BHTHA. DTO opylcHeHHe mpeobGnamaer B o6weM GanaHce nose3HbIX
HCKOMaeMbLIX MOHrOJIMH Kak MO KOJMYECTBY PYAHBIX O6BEKTOB, TaKk H Mo o6bemy
B chipbeBOM GanaHce cTpaHnl. IIo3ToMy B mepBylo ouepeAb BaXKHO BBLIABHTb 3aKO-
HOMEPHOCTH IIPOABJICHHR OPYACHCHHA, CBA3AHHOTO CO CTPYKTYpHO-$OpMaLHOHHBIMH
KOMIIEKCAMH KOHTHHEHTaJibHOH# cTamum.

B nocnegHue rofgbl NOABHIICA PAX KPYNHBIX 0GOGLIeHHIt, B KOTOPBIX PacCMOTPEHHI
3aKOHOMEPHOCTH pa3MEIlCHHA H CHCKTPhl TOJIE3HBIX HMCKOMAEMhLIX, BCTPEYalOLIHX-
c1 B pa3IHYHHX reoqHHAMHYeCKHX 06cTaHOBKax. Pe3ynbTaThl 3THX paboT HMelOT
BaXKHOC MPAKTHYECKOE 3HaveHHe. Bo-mepBBIX, OHH OTpPaXalOT CYLIECTBYIOLIHE CBA3H
MEKAYy IHOOreHHON MHHepanH3auHeli H MarMaTH4YeCKHMH NOPOJaMH pPa3JIHYHOro
COCTaBa H MOKA3HIBAIOT NPOCTPAHCTBCHHYIO NO3HLHIO COOTBETCTBYIOIHMX o06pa3zo-
BaHHH B CTPOCHHH MarMaTHYeCKHMX apeanoB To#f win mHofi reoguHamuueckolf 06-
CTAHOBKH, 4TO, HECOMHCHHO, BaXXHO /IS BBIACHCHHA XapakTepHO# MeTaJlIOreHH-
yeckoff 30HANLHOCTH TakKHX apeajioB. Bo-BTOpBIX, 3TH HOaHHbHIE OYEPYHBAIOT Kpyr
HAOTCHHBIX MOJNE3HMX HCKOMaeMbiX, cBoficTBeHHBIX TOft HaH mHOH reogmnammueckofi
o6cTaHOBKE, H TEM CaMbIM YKa3biBalOT HA8 MNEPCNEKTHBbH OOGHAPYXKEHHA IOJIE3HBIX

199



MarHeTHTOBbe pynbl. CaMH aHOPTOIHTH MOTYT DPACCMATPHBATBCA B  KauecTpe
MOTEHIHAILHOTO ChIPbA Ha FTHHO3¢M. ['a66po-aHOPTO3UTOBBIE MACCHBE! YCTAHOBNERy,
TONLKO CPEAH BLICTYNOB NOKeMOGpHHACKOro KpHCTAalIMYeCKOro OCHOBAHMA XaHrag
OHH npencTaBAAOT coGo#t oTAeNbHbLIC (PArMEHTH KPYMHBIX KOHUCHTPHYECKH-3q.
HafbHHX JHbGCPEHUHPOBAHHBIX MACCHBOB, KOTOPBIE 1O OCOGEHHOCTAM reonory.
YECKOTO CTPOEHHA, COCTaBa M PYAHON CrCUHANH3ALMH aHANOTHYHB NOKEMOPHitcKuy
ra66po-aHOPTO3MTOBRIM MacCHBaM loXHOTO obpamiienns Cubupcxolt nnatdopmy,
PaHHEMArMaTHYECKHE BKDAMJICHHblE HJIbMEHHT-THTAHOMAaTHCTHTOBBIC M aNaTHT-wny.
MEHHT-THTAHOMATHETHTOBLIE DPYABl NPHYPOYEHBl K KpaeBbim GaUMAM MacCHBop,
OTien/IeHHBE CIUTOMIHBIE PYIbl HEPEAKO BCTPEYalOTCA CPeOH AHOPTO3IHTOB B [eq.
TpanbHBIX 4acTAX. O MacmTabax OPYACHEHHA MOXHO CYAHTb NO NAHHBIM, Nony.
YeHHHIM NpH H3ydeHHH ra66po-aHOpPTO3UTOBOrO MYCTYJIMHCKOTO MacCHBa. 3pec
NpeHMYUIECTBEHHQ MAacCHBHEIE PYAL! KOHUEHTPHPYIOTCA B mpelenax 30HbI 100X400 y,
B BHAC XHJI M CEKYIIHX TE€Jl MOIIHOCTBIO B MEPBHIE METPRl H MPOTHKEHHOCTBIO fo
HECKOJIbKHX JECATKOB METPOB.

C paHHenaneo3ofickumu aupPepeHUHPOBAHHBIMH TraG66pONAHLIMH  HHTDY3HAMY
NEPHAOTHT-NHPOKCEHHT-ab0po-HOpHTOBO# dopMalnH CBA3aHBI MEOHO-HHKEJIEBLIe
cynsbuAHBIE PYABI C CONMYTCTBYIouwic# niaTtuHoBo#i MuHepanuiammefi. IIpuMepomM Ta-
xoit MuHepanulammu sBiserca Hamrouckn#h nuddepenuuposannuilft maccus, pac-
nonoxeHHbill B dyHOaMeHTe OpxoH-CesleHrHHCKOTO mporn6a B 50 kM K BOCTOKY or
r. IpA’H3T. MacCHB HMeeT KJIaCCHYeCKOE PpacC/IOCHHOC KOHLEHTPHYECKH-30HAJIbHOE
BHYTpPEHHee CTpPOeHHe. PaccilocHHas CepHA COCTOHT H3 MHPOKCEHHTOB, TPOKTOMNM-
TOB, OJIHBHHOBHIX raG66po H aHOpTo3uTOB. CynbduaHas MHHEpANH3ALHA TPHYpoO-
yeHa Kk BepXHelf WacTH pajpe3a PacCIOCHHOTO MJAYTOHa, K 30HE mepexofa OT neifko-
KPaTOBBIX OJIMBUHOBBIX raG6po H TPOKTOJHTOB K aHOPTO3HTAM H MNpPCACTABJICHa
peaxko#f HHTepCTHLHANbHON BKPAal/ICHHOCTLIO XaJbKOMHpHTa M OOpHHTa ¢ mnog-
YHHCHHBIM KOJIHYECTBOM IHPPOTHHa H NEHTJaHAHTAa. B opynmeHensix ra66po ycra-
HABJIHBAIOTCA MOBHIIEHHLIe KOHUeHTpauur Pd m Pt. Hu3sxme cozepxkaHus HuKens
B OJMBHHAX H3 NOPOA AAHHOTO MAaCCHBA MNO3BOJAKT NPEANOJaraTh OTAENCHHE
cynsdugHo#t ¢pazml Ha paHHHX CTAOMAX KPHCTA/UTH3aLMM pacluiaBa M oGpa3oBaHue
HE BCKPBIThIX NPHAOHHBIX CYIbGHUIHBIX PYA.

PanHenaneo3oiickue NepHOOTHT-MHPOKCCHHT-rab6po-HOPHTOBEIE MACCHBHI IIHPOKO
pPacnpoCTpPaHEHBl B KaJIeOHCKHX 30HaX, a TakXe B JXCCTKHX CTpPykKTypax XaHdras.
Oauaxko Hanbonee mNepCNEKTHBHBIE B OTHOLUCHHH MEQHO-HHKEJICBOTO OpPYAECHCHHS
MacCHBH 3To#f dopMaunn npuypoueH:! K DpAIHITCKON PyHOKOHTPOJMpYyIOIel 30He.

Hennifi pax nposasncHui noje3HHX HcKonaeMmbix BuigBjicH CMI'D npH H3yuerHH
yabTpabazutoB. B fnonmoNHEHHe K HHM OTMETHM TOJIbKO BaKHbIE HAaXOAKH poc-
cuinHo#t iaTHHOBO# MuHepanu3auuu (Os, Ir, Ru) B ogHoM M3 MaccHBOB ynbTpaba-
sutoB O3epHoit 30HH (I".B. Ilonakos ¥ Ap.).

PaGotamn sxcnemunuu (M.B. T'opanenxo, P.M. Ammuna, B.B. Spmoniox H ap.)
B MOCJeAHHE TroAbnl Ha ceBepe MoHroauu, B BocTouHolt wacTn HxuauHcko#f 30HH
KaJICAOHHI, BLIABJICH HOBHI# paffoH pa3BHTHA IICIOYHBIX NOPOA ABYX BO3PacCTHHIX
ypoBHeil: HHXHEIEBOHCKHX H NO3{HENEPMCKHX—PaHHETPHACOBBIX. B Gacceitne p. Jruilu-
Ion, B pa#tone comona Tammur, mo p. Tapsarata#i-T'on m ceBepHOMy ckiiony ba-
TYNHHHYPHHCKOro noaHATHA (B6Gau3u rpaHuusl ¢ CCCP) ofHapyxeHH KpynHBIC
MACCHBBI IICJIOMHBIX FPAHHTOB, TPAHOCHCHHTOB, & Takxe HedenuHCcoAepKaIHX
cucHnToB. IlocneaHue mepekpHITH TYH3aHCKOH TpaxHaHAC3UT-pHOJMTOBOM Ttommedt
(C:—P,), xotopaa 3ajeraeT B HH3aX nepMckoro paspesa XXentypuuckoro mporuba.
B TO e BpemMs TyH3aHCKasd TOJla NPOPHIBACTCA ILNEJIOYHBIMH TPAaHHTAMH H Tpa-
HocueHuTaMu (P.—T)).

B 3toM xe pafione H.B. I'opaneHxo oGHapyXeHW HOBHIC NPOABJICHHA 30J10TA,
Menn, moanbacHa, ¢MI0OpHTA, KEJNE3OPYAHRIX CKAPHOB H OPYTHX MOJE3HBIX HCKO-
nacMuix. HauGosnee nepcnexTHBHHI AM3aPrHHrOJIbCKOC MEAHO-30JI0TO-CYJIbPHAHOE H
llontyronsckoe Monubaenosoe. Bece onn TpebyoT nmpakTHUecKof OLECHKH.
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CpenH H3BECTHRIX MaccHBOB HedenuHcomepxkamux nopox Ipuxy6eyrynsa E. 1. Aun-

epoffi 1 P.M. SmmHO# COBMECTHO ¢ MOHTOJIbCKMMH T€O0JIOTAMH MPOMU3BOACTBCH-
gpix MapTuft BuineneHnl HanGojiee NEPCNEKTHBHRIC HA KOMIJICKCHOE TJIHHO3eM- H
gmienouncoaepxailee culpbe — JydHHroabckuit (ypTuTel, WHONHT-ypTHTE) H OB3p-
MapaTrojibckuit (nonesounnatosble YPTHTH H I0BHTH). Ilopoanl MaccHBOB coaepxaTt
170—95% HedenuHa, uro cocrabnager 26—30% AlLOs u 12—169% wenoueil. Cre-
pHaNbHasd CTaThf ITHX aBTOPOB Mo JAaHHON mnpobneme nomemena B HacTosmel
KHHTE.

Pa6oramu B.B. Spmomnioxa, B.H. Kosanenxo, A.B. I'opernspa, B.C. Camoiino-
pa, A.H. ®pnx-Xapa B 1975 r. B paiioHe xpe6Ta Apu-Bora (kK BOCTOKY OT rophl
Xau-Yna H kx ceBepy oT ropunl ByparauiiH) BbIABICHH POCCHINH NMPEBOCXOAHLIX ara-
T0B, CBA3aHHBIX C MO3AHEIOPCKHMH—HHXHEMEJIOBRIMH 6GasanbTaMH. AraThl c/laraioT
MHMHOANHHB B mnopHcTeIX 6a3zansTax. IIpH Je3uHTerpauuM mnocjieaHHX NOuYTH Ges
nepeMellicHuA o6pa3yroTcs pocchini araTtoB. Iloss TakHx pocchinmef HMEIOT IUIOWAAN
5—6 kM°. Cpeau aratoB npeo6nanaloT HeoObluHbIe rosjy6ule pa3HocTH (THma can-
¢HPHHOBLIX) C XapakTepHOH MENOBO-KENTOR LEHTpanbHOX dYacThio M pa3mepamu
p cpeaHeM 5X5X5 cMm. CTpoeHHe araToB 4uallle BCEro KOHIEHTPHYECKH-30HAJIb-
poe, HO HaburomaroTrca H "OTCTOMHHKH” H "MoxoBmie” araTel. Kpome Toro, Bctpe-
4alOTCA OOBOJIbHO KPYNHEIC MOJIble MHHOANIHHBI, BLIMOJIHCHHBIE ILIETKAMH AMETHCTA.
HeCOMHEHHO, 3TO NpOABJICHHE NPEACTABJAACT NpPaKTHYECKHN HHTEpeC INA MpPOH3-
poAcTBa H3menuil m3 uBeTHbIXx kaMmHell. DddexTHble dpoTOorpadun aratos 3toro Mme-
CTOPOXOCHHA H HEKOTOphLIe CBeOcHHA 06 YC/IOBHAX HX NMPOHCXOXKHACHHA COAEPKATCH
s kuure A.A. l'ogoBukora u ap. [2].

K HHTEepecHBIM MpOABIICHHAM IBETHHX KkamHell, BuiaBaeHHbIM CMIJ, HO mo cux
nop He OLEHEHHBbIM, OTHOCATCA HEGOJbIINE cerperalMH CHHHX KOPYHAOB (candupos)
H3 He(PeJTHHOBBLIX CHEHHTOB I0KHOTO 9HAOKOHTakTa JIyrunronnckoro Maccusa (B.H. Ko-
panenko, H.B. Bnaawixun, II. Ilaa3n). II. BatGongomM mposeiieHHe TaKHX e canl-
pupoB oGHapykeHO B CEBEPHOM IHIOKOHTAKTEe MaccHBa. XoTA HalifeHHEIC candHpHI
Hempo3payHbl, OHH MOTYT TMpPEACTaBJAATh HHTEpeC A HOBENHPHON MNPOMBILIEH-
HOCTH, KpOME€ TOro, HX Haxojka — MOHMCKOBBIH NpH3HAK IJIA APYrHX npossieHuit
TaKOTO poJia IOBEIHPHOrO ChIPbA.

B nocneanue roant pa6oramMu coTpyaHHkoB CMI'D BHIABNAETCA HA TEPPHTOPHH
BocTouHo#t MOHIOJIMH 3HAYHTEIbHAA MPOBHHIHA LICOJHTONPOSBJIEHHI,

METAJJIOTEHHYECKOE PAHOHHPOBAHHE H METAJJIOTEHHYECKHE NTPOBUHIUH
KOHTHHEHTAJbHOR CTAAHH MOHIT'OJIMH

B MetannoreHuH MOHroOJHH BaxkHelllllyl0 pOJib HrpaeT 3HOOTEHHOE OpYyAeHEHHe,
BO3HMKIICE B CBA3H CO CTPYKTYPHO-GOPMaLHOHHBIMH KOMIUIEKCAMH KOHTHHEHTAaJlb-
Holf cTagMmM pa3BuTHA. ITO OpyAcHeHHe mpeobnanaer B ofmem GasaHce MOJIEIHBIX
HCKOMmaeMbIX MOHTOJIHH KaK M0 KOJHYECTBY PYAHBIX 006BEKTOB, TaK M no 06beMy
B CHpbeBOM Ganance ctpaHnl. II03TOMy B mepBYI0 ouepefb BaXXKHO BLIABHTH 33KO-
HOMEPHOCTH MPOMABJIEHHA OPYACHEHHA, CBA3AHHOTO CO CTPYKTypPHO-GOPMalMOHHBIMH
KOMIUIEKCAMH KOHTHHCHTanbHOH# cTagHH.

B nocneanne rogd NMOABHIICA pAN KPYNHbIX o6o6umieHH#, B KOTOPBIX pacCMOTPEHB
3aKOHOMCPHOCTH pa3MCIICHHA H CICKTPbl MOJIE3HBIX HCKOMAEMbIX, BCTPEYalOMIHX-
¢1 B Pa3NMMYHBIX reoAMHaMH4YecKHX obGcTaHOBKax. PesynbTaThl 3THX paboT HMEIOT
Ba)XKHO¢ NpaKTHYeCKOE 3Ha4YC¢HHE. Bo-mepBEHIX, OHH OTPaXalOT CYLIECTBYIOWIHE CBA3H
Mexay JHAoreHHo#t MHHepanH3auMeli H MarMaTHYCCKHMH NOpPOAaMH pa3jIHYHOro
€COCTaBa W MOKAa3BIBAIOT NPOCTPAHCTBEHHYI0 MO3HLHIO COOTBETCTBYIOLIHX o06pa3o-
BaHMi B CTPOCHHH MarMaTHYeCKHX apeanoB To#t mnu HHo#i reoguHamuueckolt o6-
CTAHOBKH, YTO, HECOMHEHHO, BaXHO [JIS BLIACHCHHA XapaKkTepHolt Metannorenu-
qeckoffi 30HaJILHOCTH TAKHX apeanoB. Bo-BTOpHIX, 3TH AaHHLIE OYCPYHBAIOT KpPYr
SHAOreHHBIX MOJIC3HBIX HCKOMaeMBIX, CBORCTBEHHHX Toff HIM HMHoOM reoguHaMHuuecKoit
o6cTaHOBKE, H TEM CaMBIM YyKa3biBalOT Ha NEPCHEKTHBH OOHApPYXEHHS TMOJIE3HBIX
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Pre. 6. MeTa/U1OreHEY¢CXAC NPOBEANHE KXOHTHHCHTAILHON CTAHH Pa’BHTHA

1—6 — metamnorcanyecxne nposuumun: ] —3 — peaxomerambHas (2 — ¢ GQIOOPHTOBBIM, 3 — C MONHMETATHYECKHM OpPYACHEHHEM), 4 — pe/ikoleMebHan, 5 —
MeaHO-MonE6acHoBas, 6 — MONAMCTAUIHYCCKAS; 7—]5 — pyAomposBiicHEA, 0GHapYXCHHLIC COTPYHEKAMH IXCICAHIHE: 7 — PCAKO3EMENbHRIC, 8§ — peaKOMETaNbHLIE
(Ta, Zr, Sr, Cs, Nb), 9 — somsppamonnie, 10 — xenesopyannie, 11 — cepeGpo-cymboconbanie, 12 — pryTaue, I3 — meenuTonne cTpaTHGOPMHRLE, /4 — peKOIEMETh-
HBlie, CB3aHHLIC C KOCTHHIME OCTaTkamH, /5 — Gopconepxamme cxapHOBuIe; /6 — pajioMbl



HCKOMAaeMLIX, KOTOPHC €ILC HE HIBCCTHH B CTPOCHHH TOTO HJH HHOTO Derygy,
TaxuMm ofpa3oM, 3TH HaHHbie MOTYT OHTh 3QCKTHBHO HCMOJBL3OBAHBI NMpH Me'rai
JIOTCHHYECKHX H OCOOCHHO NMPOrHO3HO-METAJJIOTEHHYECKHX HCCIeIoBaHHAX. Ha Phc, 3
TpHBCACHM BCAYIIHE ACCOUMAIHM DYNOHOCHWX MATMATHYECKHX NOPOA, CBA3ampy,
C HHMH ODYACHCHHE H HX DPa3MCIICHHC B TCOOUHAMHYECKHX OOCTAaHOBKax B p o
necce mMpeo6pa’oBaHHA KOHTHHCHTaNbHOM XOpB — Ha aKTHBHBIX KOHTHHEHTaNL Ry,
OKpaHHAX H B 30HAX KOHTHHCHTalbHO# KOJUIH3HH, C KOTOPHIMH Ha TePPHTOpgy,
MOHrONIHH ACCOHHPYET OCHOBHASA YaCTh MOJIC3HBIX HCKOMACMBIX.

Ins BBHIACHEHHA OCHOBHBIX 3aKOHOMCPHOCTCH NPONBJICHHA 3HAOTCHHOTO OpPyze.
HCHHA B KOHTHHCHTAJIbHYIO CTa[HIO Da3BHTHA TCPPHTOPHH MOHroMHH Ghina ¢,
CTABJICHA CCPHA CXCM, Ha KOTOPHIX MOKA3aHO DACNpENC/CHHE DA3HOBO3PACTHyy,
KOHTHHEHTA/ILHLIX MarMaTHICCKHX KOMIUICKCOB B CTPYKTYpax 3TOTO PETHOHA (pH. 4)
3aKOHOMCDHOCTH Pa3MELICHHS OPY/ACHCHUA BEAYIIHX METAIOTCHHYCCKHX MOX (PHc. §)
H TJaBRBC META/UIOTCHHYECKHC TNPOBHHIMH, BO3HHKIUHE B pa3Hbie METAJLIOTeRy.
deckue 3MoxH 3Toft cramuH (pHC. 6). OnpencACHHA HCNOJb3YEMBIX TEPMHHOB npy.
HATH B COOTBETCTBHH C HalIHMH NyGnnrxauuamu [9, 11—15, 20].

Ha cxeme (cM. pHC. 3) OTpameHW TEKTOHO-MAarMaTHYECKHE apeajhl BaxHefmpy
3TANOB pPa3BHTHA TCPPHTOPHH MoHronnn B pexuMe o6pa3oBaHEs M mpeo6paso.
BaHAS KOHTHHEHTakbHON kopw. Kax HaMH noxasaHo pasee [9], BuaenfOTCH ngy
TakHX cTaguil: cpeanenancosofickas, nosguenancosofickas, paHHeMe3o30Mfckad, nosy.
Hemesodofickas, xaftHolofickas. B METaJ/IOreHHYECKOM OTHOIUCHHM HHTEPEC mNpep.
CTaBJAIOT MEpBbic YeThipe cTaAHH. Cremyer OTMETHTb, 4To B Goslee paHHHE 3Tany
pa3BUTHA MOHTONHH KOMIUICKCH KOHTHHCHTANLHON CTafiHH He HMEJH KaKoro-nu6o
cyuiecTBeHHoro 3HadeHHa. Jlaxe B paHHenasco3ofickyio 3noxy, KOorga NpPoOHCxo-
Buno ¢opMHpOBaHHE KOHTHHCHTanbHOH xophl B CeBepHOM (paHHEKaNEeOHCKOM)
merabnoxe MOHTONMH, BO3IHHKIIHE TeOJIOTHYCCKHE (POPMALMH OTBEYAJIH KOMILlex-
caM mnepexomHo#t cragun ¢QopmHpoBaHHA 3eMHON Kkophl. OHH JIOKAJH3OBANHCh 3
Y3KHX 30HAX B IpeAesax BeHA-HHXHEKeMOpmiickHX O(PHONHTOBLIX MOACOB M NO ux
o6paMIcHHIO, yKa3hiBasd Ha RHTCHCHBHYIO NEpepaGoTXy M KOHTHHEHTAJTHIALHIO KOpH
aTHX noficoB. OaHaxo Ha OGIIMPHWIX NPOCTPAHCTBAX KOHTHHCHTAJIbHBIX Glioxos
no obpamiicHHI0O OQHONHTOBLIX MOACOB MarMaTHYCCKas MOCATENILHOCTh HE IPORBE-
nach, B CBA3H C YcM paHHenajcosofickaft 3Tanm npeacTaBiAfeTCA CPaBHHTEbHO
MAJIONCPCICKXTHBHHM [JIA IIHPOKOTrO NPOABJCHHA 3HIONCHHO# MHHCpAJIH3aLlHH, CBS-
3aHHO#l ¢ MarMaTHIMOM KOHTHHeHTa/JibHO#l cramuH. Ha 3TOM OCHOBAHHH MH Ha
yKa3aHHHX CXeéMaX NMPOBOAWIH aHAJIH3 NEOJIOTHYECKOTO MaTepHana B o6beme cpenunft
najseo3oft—no3guuft Me3oaofl.

TexXTOHO-MATMATHYECKHE ADEAAM KOHTHHeHTaAMHOM cTamum gna BeoymHX MeTan-
JIOTCHHYCCKHX 3M0X B 0606mieHHOM BHAC NpeAcTaBneHn Ha pHc. 4, Gonmee noapo6-
Had HX XapaKTepHCTHKa npuBeReHa B [9] u B ctathe B.H. Kosanenxo, B.B. Sipmonioka
» paHHOft xHEre. IIpH NOCTPOCHHH rpaHHLl APEayioOB YYHTHIBAJIOCh NPOCTPAHCTBCH-
HOC pachpefie/icHHe COOTBETCTBYIOIIHX 3THM apeajiaM MarMaTHYCCKHX NpoABiCHAR —
BY/IXGHHYCCKHX H IUIyTOHHYCCKHX. XapaKkTepHCTHKA BHYTpeHHeff cTpyxTypH ape-
ajoB OCYIICCTB/IAIACH HA OCHOBC BLIACICHHA B HX mnpenacnax mnojicl pacnpocTpa-
HCHHA NOPOR pa3’IHYHON WICJIOYHOCTH — HOPMAJIBHOTO, Cy6GmesnouHoro H ILEI0Y
HOrO pAOOB, & TAKXC KPYNHBLIX CKOIUICHHR TrPaHMTOHAHBIX TeJ, TPARHIHOHHO CO-
NOCTABJACMBIX ¢ 6aTonaTamMm — no3gHenancosoficxum XanralickaM H paHHEME30-
soficxum XsuTafticxuM. XapaxTep pa3MemieHHS NOPOA Ppa’lIHYHOR IIEOYHOCTH B
apeajiax NO3BOJIH/I BHACIHTL [ABC rPynnbl TEXTOHO-MArMATHYCCKON 30HAJILHOCTE.

Onny rpynny NpeACTaBAAIOT CPcAHE- H mNo3aHenancosoficknme apeannl. [lns HEX
YCTAHOBJICHO MOSCOBOC pa3MCIICHHC MOpoi pa3nEYHOM meNodHOCTH, coraacyromeect
C CYHICCTBOBABIIAMH BO BPCMA BO3HHKHOBEHHS ApCAJIOB PAHROAMH KOHTHHCHT—
oxead. [lopoan npuGARXCHHOro x 3Toff rpaHENC MOACAa OTBEUAIOT HOPMANBHOMY
PARY IMENOYHOCTH, 0O MEPC YHaJICHHN OT TPAHANH B ray6Gb XOHTHHEHTA NPOHCXOAHT
HAPACTAHHC INCJ/IOYHOCTH H CMCH8 HOPMAJBLHLX H3BECTKOBO-IICNIOYHBIX NOPOA
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¢n04HBIMH, 8 B HauGoJsiee ThUIOBON 9acTH apeasia BO3MOXHO NOABJCHHC INCTOYHBIX
50pOA (xax, HanmpHMep, B ICBOHCKHM MarmaTH4YeckoM apeasie). Takolt THnN 30Hasb-
oCTH OTBEYAaeT TeONMHAMHYCCKHM OGCTAHOBKAM AKTHBHBIX KOHTHHCHTAJILHLIX OK-
p,gﬂ aHauiickoro THNa.

Mo3auenaneo3ofickuit apean cxoneH co cpeaHenaneo3ofckuM Ha paHHeft — panHe-
g cpCAHEKaMEHHOYTONbHON CTAAMHM pa3BUTHA, Koraa BO3HHK HOxHo-MoHromsckuit

AXaHHYCCKHE Mofc ¢ 3MCMEHTAMH 30HAJILHOCTH, - aHaJOrH4YHON cpeaHenaneo3oft-
(sofl. TEKTOHO-MarMaTH9eckoro apeana. ONHAKO HaYMHAas C KOHUa Kap6oHa M Ha

OTAKCHHH Bcelt NMEPMH CTPYKTypa MarMaTHYeCKOro apeana npuobperaer HHbIE
«pThl, O6YCOB/NCHHBIC B MEPBYIO OYEpeab COYCTAHHEM Ha TeppHTOopnH LlentpanbHol
g CescpHofl MOHrONHH H3BCCTKOBO-INENIOYHHX M CyGIIENOYHHIX MarMaTHYECKHX
(OMIUIEKCOB, THMHYHBIX [UIA OKPaHWH AHAMACKOrO THMA, a TAKXKC HAJNOKCHHBLIX Ha
4fH KOMIUIEKCH MOACOB ¢ GMMOJaNbHBIM H IUIENOYHBIM MAarMaTH3MoM. JTH mosca
(BA3aHBl C KOHTHHCHTAJIbHLIMH pHMPTOBBIMH 30HaAMH. B nenoM ocobeHHocTH Marma-
3Ma TIO3AHENaneo30#CKoro apeajia OTBEYalOT OGCTAHOBKE aKTHBHON KOHTHHEH-
anbHOM OKpaHHBI kanMdopHuiickoro THNA.

Bropas rpynma TEKTOHO-MarMaTHYCCKHX apeajloB — paHHe- H NO3AHeMe3030#-
(kB¢ — XapaKkTepH3yeTcA oceBoff cCHMMeTpHell B pa3MCILICHHH NOPOX  pa3fIHYHOTO
coctaBa. HanGonee HarisgHO OHa BhIpaXeHa B CTPOCHHH paHHeMelosofickoro apea-
m. B ero ocepoit wactn ("sapo” apeana) pacnmonoxeH XaHTafickuft Garonmurt, cno-
gcHHBI TpaHHTOMAaMH HopmanbHOft menowyHocTn. B nepudepuueckol wacTH Ga-
fOMATA TO BCeMy ero OGpaMiIeHHIO pacnpocTpaHCHHW HeGONbLUINEG MAaCCHBH Jieltxo-
[PAHHTOB, B TOM 4HC/IC W JHTHHA-QTOPHCTHIX, NMOJA HIBECTKOBO-UICNOYHBIX M CY6-
HCTOYHHX (NIATHTOBO# CEpHH) BYJIKAHHTOB, 8 TaKXKC IPaHHTOB, OGbeAHHACMBIC B
s0Hy “pachbUICHHOro” MarMaTHIMa. B o6pamMnecHHH MarMaTHYECKOro apeajia Hapany
¢ cyOGIICIOYHBIMH NOPOJAMH PAacNpPOCTPAHCHEI TAKXKe IIEJIOYHbIC TPAHHTHI, ACCOLH-
gpyfompe ¢ GHMopanbHBIMH 6a3aNbT-KOMCHANTOBHIMH BY/IKaHHYCCKHMH CECPHAMH.
Taxoff THN 30HAJILHOCTH XapakTCpeH inA O6CTAHOBKH KOHTHHCHTANLHON KOJIH3HH
MOHrOJIO-OXOTCKOTO THIIA.

Ho3nnemesosolckult TexTOHO-MarmaTuueckuil apean umeer GnH3IKYI0 30HAJBb-
gocTh. “SlApo” apeana HAXOOHTCA BOCTOYHee, 3a mpeacnamMH MOHrosHm, a Ha ee
TPPHTOPHH PAacloIokeHO JIHOIb JOTo-3amafHoe ero ob6pamuenne. KoMmniekc He-
fonbIIHX MAacCCHBOB JICHKOTPaHHTOB, COCPCAOTOMCHHLIA BAOJIbL CEBEPO-BOCTOYHON
[pAHMLKl CTPaHbl, OTHOCHTCA K 30HC “pachlblIeHHOro” MarMaTHsMa. JTa 30Ha ¢
ora obpamnseTca BYIKaHHYCCKHMH NONSAMH GHMOARNBHEIX H CYGIICIOYHBIX BY-
ranndecknx acconmauu#t BocTouHo-MoHronncxoro BynkaHudeckoro mosca. Ilo xparo
tpeasia B 30HaxX pa3nomMoB I'nasHoro MoHroabckoro jmHeameHta H I'o6B-Tanb-
maHbCKkofi OTMEYAIOTCA OTAC/IbHBIC BYJKAHO-TCKTOHHYECKHE CTPYKTYpH pHdTOreH-
HOTO THNA CO UIC/JIOMHHIMH NMOPOAAMH, kxapOOHATHTAMH H OJHBHHOBLIMH cy6menou-
BMH Ga’anbTaMH.

MeTtannorennueckoe pajionnposanne CcTPYKTYPHO-GOPMAIMOHHMX KOMILIEKCOB
XORTRHeHTa/MHON CcTAOANE OaHO Ha pHC. 5, rA¢ MPHBCACHM JaHHLIC O Pa3MCIICHHH
IOHTHHCHTAJILHOTO 3HAOTCHHOTO OPYICHCHHA Ha TePppHTOPHH MoHroanu, panee 0606-
meHHue B cepHH xapt "Mertamnoresua MHP” [11—15). C ywetom 3akoHOMepHOH
CBA3H OPYACHCHHMA C ONpPEAC/ICHHHIM THIOM MArMaTH3Ma BBIACICHH MCTAJUIOreHH-
YeCKHC MOACa M 30HB, B KOTOPHIX CKOHHCHTPHPOBaHO Bce BaxHcfilee opynacHCHHe,
§ TaXXe MOKA3AHK ONpPEACAAIOUIHE CTO ICOJIOTHYCCKHE dakTOPHL.

Ha cxemMe BCe BHAM MOJIE3HBIX HCKOMACMBEIX CrPYNNHPOBaHBM MO NPH3HAKY Be-
fymero HMAH BEAYIHX METAJUIOB, OMpPCAC/IHBIINX MCTAJUIOTCHHYCCKYIO CNCLHAaIH3a-
IHI0O METAJUIONCHHYECKOro MosAca WiH 30HH. K TaxHM rpynnam BeQyLIHX METaJUIOB
otHOCATCH: 1) MeaHo-MonmbacHoBas; 2) moJHMeTa)UIHYccKad; 3) peaAxoMeTajibHaf—
peaxosemennHan; 4) ¢noopuTosas. KOMIOHOBXa 3THX Tpynnm META/JIOB HR CXEMe
0poBesicHA MO BO3PACTHOMY NPH3IHAKY, 4TO MO3BOJIACT OMPEACTHTH MCTAUIOTCHH-
tecxult mpodunp NOXH.



Cpeonenaaeo3solickuil memaasozenuuecxkuli apeas COCTOMT H3 OBYX PYAHO-Metq,
JIOTCHHYECKHX MOACOB — MEIHO-NOIHMETA/IHHECKOTO H PEAKOMETATbHO-DeNK gy,
MeNbHOTO. MeaHo-nonHMeTannn4Yeckull mosc coBNafaeT ¢ MNOACOM Pa3BHTHg H3
BECTKOBO-IEJIOYHBIX H CYOIlieIOYHBIX mopod B MOHronbckoM ATae, B CBA3M ¢ .,“;
Buaecnserca kax Monrono-Anrtafickufi nosc. Ilonumerannnl BCTPEHalOTCA Npepyy,.
mecTBeHHO k 3amagy oT Llaran-llIuGetuHcxoro pa3noma, rae NpOSBICH Xax
cybmenouHne, Tak H nopoabl HopMaibHo#f menouHocTH. MeaHoe OPYACcHen,
TATOTEET K NOJIAM pacnpoOCTPaHCHHA CYOLICSOYHBIX TNOPOJ, PEKOMETANLHO-pey,
KO3CMENIbHOE — K 30HE PajBHTHA IICTOYHLIX NMOPOA B THUTOBOH YaCTH HEBOHCKop,
MarMaTH4ecKoro apeana. 3aech OGHapyXCHO PENKO3EMEbHO-PEAKOMETANbHOE Xgp.
man-Bypartarckoe npoasncHue. B IlpuxyGeyrysnbe B CBA3H ¢ MacCHBaMH menounyy
HEQCNMHOBLIX CHCHHTOB M3BCCTHa MHHepanusaums ¢ Ta, Nb, Zr, Li. Boamoxgy,
MEPCICKTHRHBIMH B OTHOLICHHH PEAKOMETAaNbHON MHHEpaNMIaUMH OKaXYTCK o,
xpuThic B 1987 r. B.B. SipMoNIOKOM C KoJuleraMH LICJOYHBIE MOPOAK XpebTa Xap.
Xyx3afi. 3toT nosc Bhiaenserca HamM Kak HOBuH Xan-Xyxadcko-IIpuxy6eyrynscxpg
BO3MOXHO, npoTarupamollufica H k BOCTOKY oT 03. Xybcyryn B xpeber By‘rynnn-l-[ypyf

Io3dnenaseosolickuii -memaanozenuueckuii apeas — caMuiif xpymHuiff B Mog.
TO/IMM, OH OXBATHLIBAET BCIO €€ TEPPHTOPHIO. MeTajanoreHHYeckas 3M0Xa Xapakre.
PHIYETCA B MCPBYIO OYEPeab NPOSBICHHAMH MCEAHO-MOJHGACHOBLIX H NOJIMMeTaj.
JIMYCCKHX PYA, a TaKXe PCAKOMCTAJIbHOTO H PEAKO3EMEIbHOTO OPYACHEHHS.

Nonumerannuucckne NPOSBACHHA HIBECTHH B Pa3fMUHBIX yvacTkax MoHronug,
TATOTES B NCPBYI0 ouYepenb K MJIOWAAAM PacNpOCTPAHCHHA H3BECTKOBO-IUEOYHKX
nopoa. BuigenaloTcs naBa METAJUIOTCHHYECKHX IOACA, CMCUHANH3HPOBAHHEIX Ky
nonuMetajindeckoe opyacHenue, — HOxuo-T'o6uiicku#i u Boctouno-I'oGuitckus
IOxHo-T'oGufickn#t mosc o6beAHHACT NMPOABJICHHA NOJHMETAJUIHYCCKOTO OPYICHCHHs
B 10xHOM uacTh FOxHO-MoHronsckofi nosanenaneosofickoit synkanuyecxof oGnacry,
a Boctrouno-I'o6uficku#t nosac npeacrapnser co6ot momocy KOHUCHTPALHH MOJIUMeETa-
JIMeCKOro opyncHeHHs Broab LleHTpanbHo-MoHronbckolt Bynkanuveckoft o6nacrm,
B o6oux cny4asx MioaaH pa3BUTHA OPYACHEHHSA COBNANAIOT ¢ palioRaMH pacnpocTpa-
HEHHS HaAHMEHEE LICNOYHLIX NMOPOA.

B OT/AHYME OT NMONHMMETAJUIHYECKOTO MeAHO-MONHGAEHOBOE OpPYAEHEHHE TATOTeeT
K MOJIAM PpAa3BHTHA MNOpOJ MNOBLIIICHHOX menoYHOocTH M cy6menovuHnix. Takwe
nopoAsl B COOTBETCTBHM C 30HANbHOCTHBIO MarMaTHYECKOro apeasia aHaHiickoro
THna mnpeobnapaioT B cTpocHHn Cesepo-Monronsckof BynkaHmdecko#f obnacra,
OHH LIHPOKO MpOfABJICHH B ceBepHoit uyacTH IOxHO-MoHronbcko#t obnactd, rae
obpasyioT monocy, orpaHHYCHHYIO ¢ ceBepa I'1aBHBIM MOHrONBLCKHM JIHHEAMCEHTOM,
H He pacnpocTpaHfioTca loxHee Io6u-Tansmannckoli 30HM pa3zmomoB. B nomax
pa3BHTHA 3THX fiopox B Cesepnoit m lOxno#t MoHroanu HaGniogaioTcs MHOro-
YHC/ICHHBIC NPOABNCHHA McAH W MoOnHGACHA, a TakKke HEKOTOPbIC KPYNMHBIE MECTO-
poxacHus. Ha 2ToM ocHoBaHmH BhacasioTcs IxHo-Monronasckult u Cesepo-
Monroabcknit MeAHO-MONHOACHOBHIC METANIOTCHHYCCKHE mofca. OnpenesncHHbl
HHTEpeC OA NMPOTHO3HO-METAJJIOTCHHYCCKHX . HCCIICAOBaHH# npeAcCTaBNAIOT IUIOLIAAHN
pacnpocTpaHeHHA cy6miesounnix nopoa B LieHTpansHo-Monronsckoft o6nacTH, Ha-
NpHMEP HEMOCPEACTBCHHO K ceBepy OT Boctouno-I'oGuifickoro moJMMeTasiHYecKoro
nosca. OpHAkO B HacTosfilllee BpPeMA OTCYTCTBYIOT HeoGXoaHMBIC. OAHHBIC 1A
BBIACJICHHSA 30cCh MCIHO-MONHGACHOBON NPOTHO3HO-MCTAJINIOTCHHYCCKOM 30HDI.

Buime oTMewamoch, 9TO no3gHenajacosofickmit Marmathuecknit apean dopmupo-
BajJicA B CHOXHO# reoguHaMuueckoft oGcTanoBKe axTHBHOMR OKkpaHHM Kanudop-
Hufickoro THNA, B CBA3K C 4Y€M UIA apeasla XapakTepHH KpYNHbE pPHPTOreHHHC
30HH ¢ 6HMOAaNbHLIM H IMEJOYHNM MarMatuiMoM. Kpynuefimme w3 unx o6
Taupmanbckas, [nasHoro MoHronsckxoro nuHeaMeHTa, ['o6H-AnTtafticxas, Cesepo-
Fo6n#ickas. C MarMaTHYECKHMH MNOPOAAMH 3THX PHQPTOBHX 30H accoudHpyeT
pPeAKO3eMeNbHO-peIKOMETaNIbHOE OpyAcHeHHe. KpynHblc pyAONPOSBICHHA YCTAHOBJICHH
8 [o6u-Tanpmanbckoft 3one (Xan-Borno, Jiyrun-Ton, Xap-Xax), B F'o6n-Antaficxof
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J0HC (d3apta-Xyayx). Munepanuiauua css3aHa ¢ ray6okxo aeddepeHIHpoBaHHBIMH
geMOYHBIMH TPAHHTAMH H HX HMIHBIIHMHCA AHANIOraMH — MAHTC/UICPHTAMH H
goMCHOUTAMH. OTH MOPOAN IWIHPOKO MNPOABJICHH BO BCEX MO3AHENanco30ACKHX
p,qn-onux 30HaX, MO3TOMY Ha CXCMEC Mbl OTHOCHM pPHJTOBHIE 30HH K METal-
JOTCHHYCCKHM T0SiCaM, MEPCHCKTHBHHIM HAa DEAKOMETalbHO-PEAKO3IEMELHOC OpY-
JeHCHHE.

Ieonornyeckufft aHajH3 MNOKAa3LIBACT, 4YTO HAa NPOROMNKCHHH PHPTOBHIX 30H B
06/1ACTH MEPECEYCHHA HMH XECTKHX CTPYKTYp AokeMGpmuiickoro Bo3pacta mosaBnseTcs
sonbdpaMoBoe H onoBo-BoibppamoBoe opyncHenne. Hanpumep, paiion IOroassips
aCMOJIOXKEH B mnpeaenax YnaH-YIBCKOTO BHICTyna mokeMOpuiickoro ocHOBaHHA
ga npoaomxeHun I'o6u-TaHbIIaHBCKOHR 30HH, rAc MOABAIOTCA Mo3gHenaneco3ofickue
THH-QTOPHCTEIE TPAHHTH C pEAKOMETaNbHBIM opyAcHeHHEM. Ilono6HbIM e 0Gpa3oM
sonbdpaMoBas MHHCPAIH3AUNS KOHLUCHTPHpPYeTCA B paltone nepeceyenns COHrHHCKOTO
poxeMbpniickoro 6a0ka Cepepo-Monronsckoll pudgTosoit 30HON, omHaKo NpHpPoOIa
MArMATH3Ma, KOHTPOJIMPYIOLICTO OpPYACHCHHE, NMoka He sAcHa. B aro#t xe wacTh
Mouronun HaGmrogaercs elle onuH palioH pa3BHTHA nosgHenaineo3oiickoit Bosbdpa-
moBofi MHHepanu3auMH, NpHypoucHHb Kk ceBepHofi wacTh MoHroabckoro AnTas.
B ero nmnpenesax pyAONpPOABICHHS KOHLUCHTPHPYIOTCA B IMO0JIOCE BOCTOK—CEBEPO-
BOCTOMHOTO NPOCTHPaHHA, Pe3KO AHCKOPJAHTHO mepecekalomell cTpykTypHo-dopma-
nHOHHBEIE KOMIUIEKCH MoHrosbckoro Asiras. 31a 1oJioca NPOC/ekKHBAcTCA B HalpaBJie-
guH  3anagHoro oxon4yaHHs Cepepo-MoHroascxo#t puTOBOK 30HH H kxak Onl
nepeXoAHT B mnocaefHioro. Ha 3TOM OCHOBaHMH, a Takke B CBA3H C HAaJIHYHEM
sobPPaMOBOro OpyAECHEHHS H MOTEHIHAJILHO PYIZOHOCHLIX TPAHHTOHAOB CTAHAAPTHOTO
g nuTHi-PTOpHCTOrO THNOB B Apyrux y4acTkax Cesepo-MoHronbckoro peakomeTralb-
goro mosica Mbl CYHTaeM BO3MOXHBIM BKJIIOYHTh B mnocjegHuli BoabdpaMoBbie
npoABJICHHA ceBepHO#l YacTH MoHronbckoro AnTas.

Ewe oguH pafioH pacnpocTpaHeHHs mo3aHenaneo3ofickoli penkomeranbHolt MHHe-
paIM3aLHH CBA3aH ¢ Joro-sananHelM o6pamnenneM basu-XoHropcko#f 3oHu. 3gecs
0TMEYAIOTCH PacCpeAOTOYCHHBIC PYyRONpPOABJICHHA Bo/ibdpama H osioBa. B cTpykTypHOM
OTHOLICHHH 3TOT MeTaJUIOTeHHYeCKHH mofc, No-BHAMMOMY, CXOAEH C JPYrHMH
n03AHENAaNeo30MCKIMH  peAKOMETalbHBIMH nofscaMu pHToreHHofi npupoam. Ilo
oxkHoMy Gopty Basn-Xonropcko#f 30HB npocnexuBaeTcsa nosanenaneosofickult yikuit
Mopcko#f mporu6 ¢ GuMomanbHBIM MarMaTH3MOM, dopMHpoBaHHE KoToporo Gnulo
(BA3aHO C PpEXHMOM pHQPTOreHe3a, OXBAaTHBLIHM BCIO TEPPHTOPHI0O MOHrONHH B
no3aHeM mnaneo3oe. K 3ToMy npornfy TAroTeloT MacCHBhI TpaHHT-JeHKOrpaHHTO-
soli dopMauun c penkoMeTanbHHIM opyAcHeHHEM. Ilonoxenue ato#t pudroBoit 30HH
sHyTpH popHudelickoro Basn-Xonropckoro 6nokxa HanomuHaeT no3HuHio I'oGH-TaAHb-
mwaHbCKO# 30HHW B mpenenax Ynaan-Yaeckoro Beictyna H Cepepo-MoHronnckoff 30HbI
» npeaenax Conrunckoro mopudefickoro 6n0ka. AnanorudyHa H pefxoMeTanbHas —
onoBo-soNbppaMoBas — MHHcpasu3auud. Iloxa3aTenbHO, 4TO, KaKk H B MO3OAHEM
naneo3oe MoHronuu, B MoAenbHOM Tune Kanudopuuiickoff o6ctaHoBkH Ha 3amaje
CHIA pudTOoreHHbic IMICJOYHLIC KOMIUICKCH TATOTCIOT K ydYacTKaM “Mojomol”
YOHTHHCHTANBbHO# KOpH, a BYJKaHATH JHTHH-QTOPHCTOro THNA (TOmMa3oBbie H
0JIOBOHOCHbIE PHOJHTH ¢ MoauGaeHoM) — Kk Onokam gpesHe#t aoxemGpmitckoit
ropn. OLeHKa METaJUIOTEHHH mno3AHenajneco3ofickolt xanudopuulickot obcTaHOBKH
MoxeT 6HITh MpoBeficHA ABOAKO. B OoCHOBY Takoi#f OLUEHKH AOJIKHBI GbITh MOJIOXKEHBI
NpAMBIE NMPH3HAKH OPyACHEHHA, T.C. HaJIHYHE CAMOTrO OpPYACHEHHA B ompeAcicHHof
CBA3H C TE€ONIOTHYECKHMH GOpMalHAMHE H CTPYKTYPaMH, a TaK)ke JaHHbIC O PpacnpocTpa-
HCHHHM PYAOXOHTPOJIHPYIOUIHX MarMaTHieckux popmauuit. PeaynbTaThl 31010 Nnoagxoaa
oTpaxeHs Ha cxeme. IIoMHMO 3TOro, comocTaBfieHHe paccMaTpHBacMoffi naneo-
reogunaMuueckolt o6GCTaHOBKM H e€e¢ COBPEMEHHOrO AHAJIOra OTKDHLIBAET BO3MOX-
HOCTb MPEACTABHTb MOTCHIHAJbHBIC METAJUIOTCHHYCCKHC MEPCHCKTHBH I MNO3AHE-
naneo3sofickoro apeana MOHIOJIHH H OYEPTHTHL KPYT MOJIE3HBIX HCKOMAEMBIX, OTKPHITHE
IOTOpHX MOXHO OXHAATb B CBA3H C Pa3BHTHIMH 3JcChb MarMaTHYECKHMH NOpPOLaMH.
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lfax, B xanudopuulickofi o6craHopxe 3amaga CIIA ¢ xoMeHAHTaAMH CBA3apy,
MectopoxkacHus Hg, Au, Ag, ¢ BHCOKOKPEMHHCTLIMH PHOJIHTAMH H OHTOHHTamy -
onosa, Gepmiuina, ypaHa, ¢unoopHta, MoAH6AeH-nOpdHUPOBBIE MECTOPOXACHUA THng
Kna#imexc [16). PynomposBICHHA JTHX MCTa/UIOB M3BECTHR B NPEACNaX No3gpe.
naneo3ofCKHX peKOMETANIbHO-PECAKO3EMENBHEIX OACOB MOHTO/IHH B, TAKHM 06pasoy
NO3BOJIAIOT MOJIOXKHTENLHO OLECHHBATh NEPCHEKTHBHI OGHapymCHHS B HX npege,,a,;
MECTOpPOXAEHHHA 3THX METaJINIOB.

Pannemesosotickuil memasnozenuueckuii apeas NOCTATOYHO BLIPA3UTENBHO OTPakaer
30HANILHOC CTPOCHHE COOTBETCTBYIOLIEr0 MarMaTHYecKoro apeana. Ero aipo coctabngey
npakTHyecku Ge3pyaHas ueHTpanbHas 4acTh XauTafickoro Garonmra. Kpaesne wacry
6aTONMTA HACHIICHB MHOFOYHCNCHHLIMH NPOABJCHHAMH 30710Ta, BOJIbdpaMa, onopy
¢ comytcTByioluelt TaHTanoBo#i, Gepunnuesoit m MonubaeHoBoi MHHEPaIH3Ia ey
OpyneHeHHe CBA3aHO C TpaHHTaMH CTaHAApTHOro H JHTHHA-QTOPHCTOrO Tnnon;
COCPCOTOYCHHLIX B HOJA3OHE THNMaGuccanbHHX HHTPY3ull mnepudepuueckoit vacry
06/71aCTH H3BECTKOBO-INEJIOYHOr0 MarmMaTH3Ma. Irta 061acTh PYIOHRIX NPOABIEHuY
Bugensercs kak Xautaitckuit 3onoto-peaxomertanbHbifi mosc, uMmeromui MOAKoBOOG-
pa3sHOe CTPOCHHE.

ITIo cesepHoMy H loxHOMY obpamnennio XoHTalfickoro mnosca Habaloaaorcy
PYOONPOSABJICHHA MOJHMCTAJNIHYCCKHX PY[, KOTOpPble YaCTHYHO MONMAafaloT B obGnacr,
PacnpOCTPaHEHHS 30JI0TO-PEIKOMETAJIbHOTO OPYACHEHHA H KOHTPOJHPYIOTCA CXOMHLIM
no cocrasy MarMaTH3MoM. O6s1acTH pacnpoCTpaHCHHA MNOJMMETAJUIHYECKOTO opy-
JCHEHHA MOryT OHITh BLIACNICHR! KAK BHEIIHHE MeETajloOreHHYecknHe 30HEI (Cesepo-
# FOxnHOo-X3uTtalickas) X3HTIHCKOro METAJUTOTEHHYECKOTO MOACA.

Xantoficknit nosc o6pamiusierca IlepndepuueckHM META/UIOTCHHYECKHM NOACOM,
COBMNAJAIOUIHM ¢ 30HOH pacmpoCTpaHCHHA TPaAHUTOHMIOB H BYJIKAHHTOB NOBIIIEHHOfN
LICIOYHOCTH, MpEACTaBisioue#i kpaeBylo 4HacTh paHHeMe3030#ickoro MarMaTHYeCcKoro
apeana. [IpHHUMNHAABHBIMH OcOGeHHOCTAMH nepHpepHveckoil obnacTH, cea3auHolt ¢
BO3pACTAHHCM ILEJIOYHOCTH MAarMaTH3Ma, ABJISIOTCA YBC/IHYCHHE POJIH OpPYACHEHHs
BonbdpaMuT-KBapleBolt dopManuH, pa3BHTHE TAHTAJIOHOCHBIX 'PAHHTOB, NMPOABJICHHH
derHaxuT-dpmooput-6epTpaHauTOBO# PopMalMH H PEAKOMETANBHO-NOJIHMETaJITHYCCKHX
CKapHOB.

Oco6oe MecTo B paHHeMe3lo3olickoMm apeane 3aHuMaeT FOro-Boctounmit MeTanno-
renndeckuft nosc, cosnmaparownit ¢ 30HO#f pacnpocTpaHeHHs pa3’oGIICHHBIX MacCCHBOB
rpaHuT-fiefikorpaHuToBoif opMalHH ¢ y4acTHEM JIHTHH-PTOPHCTLIX rpaHHTOB. C 3THMH
TPAaHHTaMH CBA3aHO NPOMBINUICHHOS BOJb)paMoOBOE OpPYAEHEHHE, MPOABJIECHHA TaH-
TaJIOHOCHLIX FTPAHHTOB, UBHTTCPOB, & TAKXC PEAKOMETA/ILHBIX CKAPHOB H KACCHTEPHT-
cynbpnaHot MuUHepanH3aLHH.

Io3dnemesosotickuli memasaozenuueckuili apeas NPOCTPAHCTBEHHO COBMAAAcT ¢
no3aHemeso3olickolt mMarmatuvyecko#f oGnacthio. Ina Hero xapakTepHnl mpeobiaja-
HHE BOJIb)PAMOBOTO OpYICHEHHA Haj OJIOBAHHLIM, Gonee MWIMPOKOE pacnpocTpaHEHHE
cy6BynxaHHYeCKHX M peaKOMeTanbHhIX dopmaumii, BxiIO4as peaKOMeTanbHO-pPEAKO-
3eMeJIbHBIe, KapOoHATHTOBRIE, dutroopHTOBLIE. B npenenax apeana BuigeneHn! BayTpeH-
Hull o51oBAHHO-BONbpamoBHil, "3aMbikatomuit” Bonbdpam-paoopurossiit u LeHTpas-
Ho-T'o6niickuit peakoMeTanbHO-peaKo3eMeNbHLIA mosca.

BHyTpeHHHIT 0/10BAHHO-BONIbGPaMOBRIi NOAC OTBEYAET 30HE "pacNbUICHHOTO" MarMa-
TH3Ma, OGonbuias 4YacTh KOoTOpoff HaxogHTCA Ha TeppHTOpHH 3abaftxansa. B ec
npenesiax pa3MeEIlCHAa OJIOBSHHO-BONb(paMoBas MuHepainusauua. IIpeo6nanaromuil
THN PYAOHOCHBIX MOPOA — TFPaHHTHI CTAHAAPTHOTO FCOXHMHYECKOro THma, pexe oT-
MEYAaIOTCA FPAHOAHOPHT-TPAHHTHLIC HHTPY3IHH H TPaHHTOMAH JUTHi-dTOpHCTOrO reo-
XHMHYECKOTO THIA.

»3aMbikaouil” soasdppamM-pmoopuTosmii mosc npuypoveH k BHeIHel nepudepHE
BocTouHO-MOHr0/CKOTO NO3OHEME3030HCKOT0 BYJIKAHHYECKOTO NMOACa H MO CTPYKTYP-
HOMY NOJIOXKEHHIO HaNmoOMHHaeT nepudepuycckufi mosac paHHemesosoffckoro apeass.
OTMeuaeTcs TakXe CXOACTBO MeTajuloreHudeckofi cneuupuxu. PymoHoCHBI 34¢Ch
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aHHTHl CTAHAAPTHOrO TE€OXHMHYECKOrO THIA, C KOTOPbHIMH YaCTO ACCOLHHPYIOT
auTHA-GTOPHCTEIE TPaHHTH M OHFOHHTH, a TaKxe GHMOJANbHBIE BYJIKaHHYCCKHE
gccounauns. InaBHbIC THNBI OPYyACHEHHS — BOJb$paMOBOC H (IIIOOPHTOBOC, 3HA-
qHTENbHEI HHTEPEC NPEACTABNAIOT TAHTANIOHOCHLIC TPAHHTL H OHTOHHTHI.

IenTpansHo-To6ulicknit peqxomeTanbHO-peKO3eMENbHbIH pyAHLIA MOAC COBNANAET C
soHOfl PacnpocTpaHCHHA PHGTOreHHBIX MAarMaTHYECKHX accolHauuii (kajamueBnic -
jovyHBle JaBBl ¢ kap6oHaTHTamH, 6MMOZa/IbHEIE ACCOUHAUMH C OHrOPHOJNHTAMH H
ap-), IpHypotucHHOM K 30He pa3iomos ['naBHoro Mosronbckoro nuHeamenta. B npenenax
pyAHOTO TOACA COCPEMNOTOYECHH HOBRIC ANA MoHronun penkomerasibHele PYyAHHIC
popMALIMH: OHTOHHTOBAS By/IKaHH4YeCKad, GCPHIUTHCBHIX Ty(poB, peaKO3EMENBHBIX
[e/IOYHLIX BYJIKaHO-IUTYTOHHYCCKHX NMOPOX, B TOM uHciae Mymyra#ickoe MecTopoxae-
gue, npoasneuna Xararop, basn-Xomy, Tar-Yaa a gp.

CyMMHpYS H3JIOXCHHOC, OTMETHM HCKOTOPHC OGIIHEC 3aKOHOMEPHOCTH pa3MEICHHS
OPYACHCHHA DAa3IHYHLIX THIOB, ONPEACAHBIUHEC KAPTHHY DACIPCAC/CHHA METaJIo-
reHHYCCKHX MoAcoB M 30H Ha Tepputopun MHP H, TaxuM o6pa3oM, BIHAIOLIHX
fia ¢¢ MPOTHO3HO~-METAJIOTCHHYECKYIO OLICHKY.

1.Tun MeTannoreHuyecxo#t 30HANBHOCTH H METAJUIOTCHHYECKAR CMCIHAH3ALMNA
§OSCOB H 30H B NEPBYIO OuUepeab ONPEACNAIOTCA reoamHammyeckolh obctaHoBkoft
$OPMHPOBAHHS MArMaTHYCCKHX apeajioB: AKTHBHWX KOHTHHCHTAJIbHWX OKpPauH
gaaufickoro # xanHPOpHHACKOTO THMOB, KOJIH3IHH THNA KOHTHHCHT-—KOHTHHCHT.

2; MeTannorenndeckas cnenHannlanus o6cTaHoBOk akTHBHMX OKpaMH aHAaubickoro
tana Ha TeppHTopnE MHP onpeaensercs npexnc BCero MNONMHMETAJUIHYCCKHM H
meaHO-Moan6acHOBLIM opyAcHeHHeM. [TonumeTannnvyeckas MEHEpaH3alUA B IPEaEIax
MATMATHYCCKHX apeanoB, Kak NpPaBHIO, TArOTCCT K 30HAM pPa3BHTHA H3BECTKOBO-
MENOYHBIX NOPOJZ; MCAHO-MOJHOICHOBLIC TIPOABJICHHA ACCOLUHHPYIOT C NOPOJAAMH
NOBLIIICHHON IMIEIOYHOCTH.

3. PeaxoMeTalbHO-PEAKO3EMENIbHAA MHHEPAH3alHs CBA3aHA CO LICJOYHBIMH MO~
POAAMH, CTPYKTYPHAA NO3HIHA KOTOPHIX ONPEACNAECTCA KOHTHHCHTAILHEIMH PHOTOBRIME
sonaMH. Takne 30HB nNposABJiCHH B reOAHHAMHYECKHX OOGCTAHOBKAX BCEX THIMOB,
BWMAC/ICHHMX J[UIS KOHTHHeHTaNbHOH cTaguH pa3BuTHA Mouronuu. B oGcraHoBke
anauiicko#t oxpamHH PHPTH pa3MellicHH B THINOBOf WacTH MarMaTHYECKOro apeana,
» caoxHo#t obcranosxe xanudopHmiickoro THma — no Bcelf niomwaaum MarmMaTh-
9eCKOTO apeaja ¢ KoOHICHTpauue#t HX mo mepHdepHH KPYNHLIX CBOJOBHIX NMOSHATHH
tuna Xanra#cxoro, B 06cTaHOBXaX KOHTHHCHTAJIbHOH KOJUIHIHH — B NEpHPEPHYCCKHX
30HaxX apeanos. MerayuioreHus padTOreHHOro MarMaTH3Ma H3y4cHa NOKa HEOCTATOYHO,
0lHAKO KpYMHbIC PYAOMPOSBJICHHS YCTAHOBJICHHI B CBA3H CO LICJIOYHLIMH NOPOJAMH
EX META/UIOTCHHYCCKHX 3MOX, MO3TOMY BbiAC/CHHBIC PHPTOBHE 30HB MOXHO
PacCCMATPHBATh K&K NMPOTHO3HO-MCTAJUIOTCHHYCCKHC PCAKOMCTANbHO-PEAKO3CMCIIbHRBIC
fonca.

4. MeTajutoreHuYecKkas crneuHaan3alnna o6CTaHOBOK KOHTHHCHTaAbHON KOJUIM3HH BO
MHOTOM OMNpeERE/AETCA PEeAKOMETaNbHLIM NpodmwiecM opyAcHECHHS. PynHas MHHepasH-
JALAA TATOTECT K CTPYKTYpHO-$alHa/JbHBIM rPaHHLAM BHYTpH apeana. Ilo-BHaAnMOMY,
MOXHO TOBOPHTbL 06 oTHocHTenbHO 6e3pyaHoM "anpe” (BHyTpeHHeH wacTH) apeanos,
(HKCHpyeMBIX NpPOSBJICHHEM KPYNHBIX M8JHHICHHBIX TPaHHTOHOHHIX 6GaToIHTOB.
Binxafiuiee o6pamienne 6GaTONHTOB, MPEACTABJICHHOC MOACAMH PacCPeAOTOMCHHBIX
¢PaBHUTE/ILHO HEGONBIIHX MACCHBOB, XapaKkTEPH3YETCH NECTPLIM COCTABOM OPYACHEHHS,
HapsAny ¢ peAKOMETaIbHBIMH HMEIOTCR MPOABJIEHHA 30JI0TA H MOJIMMeETas10B. BaxkHbiM
JEMEHTOM KOJUIH3HOHHBIX obsiacTelf ABNAIOTCA NEpHPEPHUYECKHE METAJIOTCHHYCCKHE
Nosica, COBMAJAIONIIHE ¢ KOHTYpPAaMH MarMaTHdeckux obnactefi, MMeHHO B 3THX
YiacTkax HabnioJaloTCA KpynHbie NPOSBJCHHS PEAKOMETANBHOrO H GIIOOpPHTOBOrO
opyneHeHus. Hapsay ¢ OTMEYCHHBIMH 3JIECMCHTaAMH MCTAJUIONeHHYECKOH 30HAJIBHOCTH
YONMH3HOHHMX o6nacteft HeoGxoAMMO yxal’aTh Ha HAJNIMYHE ABTOHOMHBIX METaJlloO-
TCHHYECKHX MOSCOB M 30H, PACHOJOMKCHHBIX HA 3HAYHTENILHOM YOAJICHHH OT
MarMaTH4YeCKHX apeajioB ¢ OGMHPHbLIM pPa3BHTHEM MAarMaTHYecKHX mopox. Taxue
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fax, B xanugopuufickolt obcranoske 3amama CIIA ¢ KOMCHOHTaME CBasay

mectopoxaenns Hg, Au, Ag, ¢ BHICOKOKPEMHHCTHIMH PHOJIMTAMH H OHFOHHTaMy __
onosa, Gepmiusa, ypaHa, ¢inooputra, MonubaeH-noppupoBbie MECTOPOXKACHHS THng
Knafimexc [16]. PymonposBicHHs 3THX METAaJUIOB H3BECTHH B MpeAenax no3fye.
naneo3oACKHX PeAKOMCTAIBHO-PEAKOIEMENBHEIX MOACOB MOKIOIHH H, TAKHM 06pasg),
NO3BOJIAIOT MOJIOKHTEILHO OLCHHBATh MNEPCNEKTHBHI OGHAPYKCHHA B HX npe,qe,,a;
MECTOPOXACHUH 3THX MeTannos.

Pannemesosolickuti memaanrozenuuecxuii apeas [OCTATOUYHO BHPA3HUTENBHO OTpaxaer
30HaJIbHOE CTPOCHHE COOTBETCTBYIOLICTO MarMaTHyYeCkoro apeana. Ero anpo coctasnger
npakTHYeCKH Ge3pyaHas LEHTpanbHaa 4Yacth X3HTafickoro GatosnTta. Kpaesme YacTy
6aToNHTa HACHLINICHH MHOTOYHCICHHRIMH MPOSBJCHHAMH 30710Ta, BOJNb(PaMa, onopy
¢ conmyTcTBylolelt TaHTanoBo#, Gepunnuesoi u MonubaeHoBoii MHHEPaIH3ape}
OpyncHeHHe CBA3aHO C TPRHHTAMH CTaHAAPTHOrO M JHTHH-QTOPHCTOrO THnop
COCPEAOTOYCHHBIX B MNOO30He runabuccaabHBIX HHTPY3Hll nmepupepuueckoit ‘lacn;
o6nacTH H3BECTKOBO-LIC/IOYHOrO MarMaTHiMa. 3T1a 06/acTh PYAHBIX NpPOSBNeHuf
BuifienseTca kak XoHTalckniét 30/0TO-peaKoMeTanbHLIl MOAC, HMEIOWHA NOAKOBOOG.
pa3HOe CTpPOCHHE.

To cesepuoMy H IokHOMY o6pamnennio XoHuTallckoro nosca HaGmomalorcy
PYRONPOABJICHHA NOJHMETA/UIHYECKHX DYH, KOTOpbie YaCTHYHO MOMajaloT B o6nacty
PacnpoCTPaHCHHS 30J0TO-PEAKOMETAILHOTO OPYACHCHHA H KOHTPOJIHPYIOTCR CXOHKIM
no cocraBy MarMaTH3MOM. O6nacTH pacnpoCTpaHeHHA HOJMMETAJUIHYECKOTO opy.
AeHEHHMs MOTYT GLITh BBLIACNCHEI KaKk BHEIIHHE MeETAJUIOTCHHYCCKHE 30HB (Cesepo.
H Oxno-XanTafickas) X3HTIACKOTO METAJINIOTEHHYECKOTO MOACA.

Xautaficknit nosc obpamnserca IlepudepuueckHM METAJUTOTEHHYECKHM TMOACOM,
COBNAaJaloOIWMM C 30HOH pacnpocTpaHeHHA TPaHHTOMAOB M BYJKAHMTOB NMOBBIMICHHOR
HIEJIOYHOCTH, MpeAcTaBasiollei kpaeBylo uacTh paHHeMe3030MCKOro MarMaTHyeckoro
apeana. IIpuHUMNHAaNBHEIMH OcOGeHHOCTAMH mepupepHueckoit o6nacTH, cBA3aHHOH ¢
BO3PAaCTaHHEM IIEJIOYHOCTH MarMaTH3Ma, ABAAIOTCA YBEJIHYCHHE POJIH OPYICHCHHS
ponbpamuT-kBapuesoi popManuu, pasBUTHE TAHTAJIOHOCHBIX IPaHUTOB, MPOABJICHAN
deHaxuT-QmoopuT-6epTpanauToBoll opmManHH H peAKOMETABHO-MOJIHMETAIUTHYECKHX
CKapHOB.

Ocoboe MecTo B paHHeMelo3olickom apeane 3aHuMaetr FOro-BocTounsiit MeTaso-
reHuvecku#t nosc, cosmamaromuii ¢ 3oHo#t pacnpocTpaHeHHs pa3o6GLIEHHBIX MaCcCHBOB
rpaHuT-nefikorpaHuToBO#i dopmMaLHH ¢ ydacTHeM JTHTHH-PTOPHCTHIX rpaHHTOB. C 3THMH
TPAHMTAMH CBSA33aHO NPOMBIILICHHOS BONLPPAMOBOE OPYACHEHHE, MPOABJCHHA TaH-
TaIOHOCHBIX F'PAHHTOB, LIBHTTEPOB, a8 TAKXC peAKOMETA/ILHEIX CKADHOB H KaCCHTEDHT-
cynbduanoft MuHepanulauun.

Mo3oneme3sosoiickuii memaasozenuueckuili apeas NPOCTPAHCTBEHHO COBMAJAET C
no3gHeme3o3ofickoit MarmatHueckofi obnacteio. IIna Hero xapakTepHH npeoGnaga-
HHE BONbPPAMOBOro OpPYACHEHMA HAR ONOBAHHLIM, GoJice IIHPOKOE PACHPOCTpAHEHHE
cyOBYJIKAHHYECKHX M PEeRKOMeTanbHHIX dopmaumil, Bxmiouas peaKOMETalbHO-PEIKO-
3eMeJibHEIC, Kap6OHATHTOBLIE, droopuTOBLIe. B npenenax apeana BuigeneHsl BHyTpen-
Hull onoBaHHO-BoNbdpamoBhiil, "3aMbixatomuft” Bonsppam-pnoopuTosniit u LienTpans-
Ho-T'o6niickuit peaxoMeTanbHO-peAKO3IeMebHLIA NosAca.

BayTpeHHH 0N0BAHHO-BOJIbGpaMOBRI NoAC OTBEYaET 30HE “pacNbUICHHOTO” MarmMa-
TH3Ma, O6oJiblIas 4YacTh KOTOpoHf HAXOOHTCA HA TeppHTOpPHH 3a6alixanps. B ec
npenenax pa3MellicHa OJIOBAHHO-BONIbpamMoBas MuHepanusauuda. IIpeo6nanasommit
THUN PYAOHOCHBIX MOPOA — TrPaHHTHI CTAaHZAPTHOTO FCOXMMHMYECKOro THMa, pexXe OT-
M€YalOTCA TPaHOJHOPHT-TPAaHHTHbIC HHTPY3HH H FPaHHTOHAL NuTHH-GTOpPHCTOrO reo-
XHMHYECKOro THIa.

»3ameikaromui” BosibdppaM-paioopuToBhllit MoAc NpHYpoueH K BHEIIHeH nepHpepHd
BocTo4HO-MOHroNbCKOro No3AHEME3030HCKOro BYJIKAHAYECKOTO MOACA H MO CTPYKTYP-
HOMY NOJIOXKEHHIO HamoOMHHaeT nepudepuueckuil mosc paHHeMe3o3olickoro apeals.
OTMeuaeTcs Takke CXOACTBO MeTaJUloreHHueckolt cneuuduxu. PynoHocHbI 34¢ch
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aHHTBl CTAHOAAPTHOrO TFEOXHMHYCCKOTO THMA, C KOTOPHIMH YACTO ACCOLHMPYIOT
quThi-QTOPHCTHIC TPAaHHTEH H OHTFOHHTH, &8 Takke GHMOZANbHBIC BY/IKAHMYCCKHE
gccouMalHH. TiaBHbC THNB OpYACHEHHA — BOJbPpaMoBOe H (GJIIOOPHTOBOE, 3HA-
qHTEJIBHBIA HHTEPEC NPEACTABNAIOT TAHTAJIOHOCHHC IPAHHTH H OHTOHHTHI.

IenTpanbuHo-To6ulicknit peaxoMeTanbHO-peKO3eMeNbHMIH pYAHLIIL NOAC COBNANAET ¢
joHOH PacnpocTpaHeHHA PHPTOTEHHBX MarMaTHYECKHX accouuaumit (xajHeBnic wic-
jodHBIE JaBEl C kapGoHaTHTaMM, GHMONAJIbHBIE ACCOUHALWH C OHTOPHOJIMTAMH H
ap) npuypoucHHoH k 3oH¢ pa3nomos I'nasHoro Monrosnckoro nuHeaMenTa. B npeaenax

yAHOTO TOSCA COCPCAOTOYCHH HOBHC MIA MOHrONHH peaKOMETasIbHBIE PyAHbIE

pMALHH: OHrOHHTOBAS BYJK&HHUYECKas, GepunnueBnix TypoB, peaKo3eMENbHBIX
gicIOUHBIX BYJIKAHO-IUTYTOHHYCCKHX MOpPOA, B TOM uHciae Mymyrafickoe MecTopoxne-
gie, NposbyeHusa Xararop, Basu-Xowmy, Tar-Yna n ap.

CyMMHpYSl H3JIOKCHHOC, OTMETHM HCKOTOpLIC OGIIHE 3aXOHOMEPHOCTH Pa3MELICHHs
OpYACHCHHA DA3JIHMYHBLIX THNOB, ONMPCAC/MBIINC KapTHHY PacnpeneseHHs METaJIo-
[¢HHYCCKHX MOACOB H 30H Ha teppuTopHn MHP M, TaxuM o6Gpa3zoM, BAHAIOIHX
§a ¢¢ MMPOTHO3HO-MCTAJUIOTCHHICCKYIO OLCHKY.

1. THN MeTaJUIOrcHH4eCKO# 30HAJILHOCTH H METAJUIOTECHHYECKAA CHELHATH3ALHA
10SCOB H 30H B MNEPBYIO OYEpeab ONPEACNAIOTCA reOaMHAMHuecko#t o6GcranoBKOfH
(OPMHPOBAHHA MATMATHYCCKHX apcajioB. AKTHBHBIX KOHTHHEHTAJIBHHX OKpaHH
apaufickoro u xanndopHEfickoro THNOB, KOJUIH3HH THNA KOHTHHCHT—KOHTHHEHT,

2. MeTanioreHu4Yecxas crncuHajgH3anHA 0GCTaHOBOK aKTHBHBIX OKpaHH aHOmuickoro
tana Ha Tepputopun MHP onpeaenseTcs npexae Bcero MONMMMETAJUIHYECKHM M
MeHO-MOJHGOeHOBNM opyacHenHeM. TlomMeTannnYeckas MHUHEPATH3aLlHA B IPEACTaX
MATMATHYECKHX apeaioB, kKak NPaBHJIO, TATOTECT K 30HAM PA3IBHTHA H3BECTKOBO-
MeJIOYHHX MOPOA;, MEOHO-MONHGACHOBHIC MNpPOABJICHHA ACCOUMMPYIOT C MOPOJAMH
noBHIMICHHON IIEJTOYHOCTH.

3. PeaxoMeTanbHO-PEAKO3CMEIbHAR MHHCPAJIH3alHA CBA3aHA CO IIECJIOYHBIMH MO-
poAaMH, CTPYKTYPHAH NO3HILHSA KOTOPHIX ONPEACIACTCA KOHTHHEHTAILHLIMH PHOTOBLIMH
soHaMH. TakHe 30HH NpOABNCHBH B TeOQHHAMHYCCKHX OGCTAHOBKaxX BCeX THHOB,
BMJCNACHHBIX [JIf KOHTHHCHTadbHOff cragud pa3BHTHA Monronmun. B o6GctaHoBKe
anaufickoffi oxpaHHH pPHGTH pa3MelIeHH B THUIOBO# 4aCTH MarMaTHYECKOro apeaia,
3 cnoxHoft obctaHoBke kaandopHHiickoro THma — no Bcelt miuomanH MarMaTtH-
9¢CKOT0 apeajyia ¢ KOHUCHTpauHef X mo mepHpepHH KPYNHHIX CBOAOBHIX MORHATHIL
tena XaHralickoro, B 06CTAHOBKaX KOHTHHCHTANIbHOM KOJUIH3HH — B nepHPEpHYCCKHX
J0Hax apeasioB. MeTannoreHus pupTOreHHOro MarMaTH3IMa H3y4eHa Noka HEAOCTATOYHO,
0lHAKO KDPYNHbIC PYAONPOSABACHHA YCTAHOBJICHH B CBA3H CO IICJOYHLIMH MOPOAAMH
KX METAJ/UIOTCHHYCCKHX 310X, MO3TOMY BbLIACJIICHHBIC PHPTOBBIE 30HH MOXHO
PACCMATPHBATh KaK NPOTHO3HO-METAJUIOTCHHMCCKHE PEAKOMETANbHO-PEAKO3EMEITbHBIE
nosica.

4. MeTaJuloreHHYeCKas CnenHaan3anna 06CTAHOBOK KOHTHHEHTa/IbHO# KOJUIH3MH BO
MHOTOM OMNpenc/IfeTCa peAKOMETaNbHLIM NpodmwieM opylneHeRHs. PynHas MHHepau-
WIHA TATOTECT K CTPYKTypHO-(pauHanbHbBIM rPaHHLAM BHYTPH apeana. [lo-euguMomy,
MOXHO TOBOPDHTb 06 OTHOCHTENbHO Ge3pyaHOM "sanpe” (BHYTpeHHe 4acTH) apeanos,
(HKCHPYEMBIX MNpPOSBJICHHEM KPYNHHIX MaJHHrCHHHIX TPAHHTOHAHBIX 6aTONHTOB.
Banxalimee o6pamneHue 6aTONMTOB, NPEACTAB/ICHHOE NOACAMH PacCPeSOTOYCHHBIX
CPABHHTEJILHO HE6OJIBIINX MACCHBOB, XaPAKTEPH3YETCA NNECTPHIM COCTaBOM OPYACHEHHA,
Hapxny C p€AKOMETAJIbHBIMH HMEHOTCAH NMPOABJICHHA 30JI10Ta H MOJHMETAJJIOB. BaXHbIM
WEMEHTOM KOJUTH3HOHHKX obsiacTelt ABAAIOTCA MepHpEepHYECKHE METAJUIOTCHHYCCKHE
nofca, coBpmajalolllie ¢ KOHTYpaMH MarMaTH4YeckHXx obnacre#f, HMeHHO B 3THX
yiacTkax Ha6moAalOTCA KPYNHLIC NMPOABJCHHA PEAKOMETaJbHOrO H (JIIOOPHTOBOrO
opyneHeHns. Hapsaay ¢ OTMEYCHHBIMH 3JIECMCHTAMH METAJUIOTCHHYECKON 30HAJILHOCTH
YonnH3HOHHBIX o6nacte#f Heo6xoAMMO yka3aTh Ha HAaJIHYHE aBTOHOMHEIX METAaJLIO-
[CHHYCCKHX MNOACOB H 30H, PpACNONIONKCHHBIX HA 3HAYHTC/IbHOM YOANCHHH OT
MarMaTHYeCKHX apeasioB ¢ OGIMIMPHBLIM pa3BHTHEM MarMaTHYeCKHX mopon. Takue
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aBTOHOMHEIC TOSCA CBA3AHW C OXHBJICHHCM 3H/IOTCHHON AKTHBHOCTH B 30,
ray6HHHBIX pa3joMOB 3a NpejcjiaMH ILtomanH ¢ Gosyee HHTEHCHBHBIM NPOABICHye,),
KOJIH3HOHHOTO MarMaTH3Ma. K TakMM aBTOHOMHBIM MarMaTHYECKHM NOSACaM Mo
6HTh OTHeCceHBI paHHeMe3o3olickuit FOro-BocTouHnllt MeTatorennyecku#t nosc u noa;.
HeMe3o3ofckuit (7) noAc 3NHTEepManbHON MHHEpanH3alMM B CEBepo-3anagHoft Yacry
MoHronsckoro Anras.

Baxxnelimne meTannorenryeckne nposununn Monroann (cMm. puc. 6). Kak OTMeYanggy,
BHIIUE, MO META/UIOTCHHYCCKHMH NPOBHHUHAMH Mbi NOHHMAEM COBOKYNHOCTbL paj.
HOBO3PACTHHIX METaJUIONCHHYCCKHX MNOACOB H 30H ¢ 6MAM3IKAM THNOM OpyZAeHeuy,
BrienieHHe TaKHX NPOBHHUHI HEOGXOAHMO AN H3YYCHHA OCHOBHBIX 38 KOHOMEPHOCTeR
NPOCTPAHCTBEHHOTO PA3MEIICHHA OPYACHCHHA HE3ABHCHMO OT €ro Bo3pacTa. B koy.
THHEHTAJIbHYIO CTA/HIO Pa3BUTHA MOHIONHE CHOPMHPOBAIIHCH, HAPHMED, MONIHMeTay.
JHYecKas, MCIHO-MOJIHGACHOBaA, pEIKOMETalIbHASA, PEIKO3eMEIbHAA H IPYTHE METang.
TeHHYECKHE MPOBHHIHH.

IMoaumemansuueckan nposunyus o6beNHHACT NONHMETAJUIHYECKHE DPYIHBIC Noscy
CpeAHETO M MOJQHETO MNAajleo308 M CBA3aHa ¢ reogHHamuyeckol o06GcTaHOBKOY
akTHBHOM KOHTHHeHTanbHOH oxpawHH aHauiickoro THma. KOHTYpH mNpoOBHHuuy
ONMpenesAlTCA TPaHHIAMH DacNpOCTPaHCHHA B NpEAe/iax KPacBHIX MarmMaTHYeCKux
MOACOB HM3BECTKOBO-INEJIOYHLIX NOPOJ HOPMAaJbHO# MJIH TMORHMKEHHOM ILEIOYHOCTY,
K stoft me npOBHHNWH, BMAMMO, OTHOCATCA H TNOJHMETAJIHYECKHE NPORBIICHHy
panHeMme3osofickux Cesepo- H IOxkHo-X3HTolicko#t nonMMeTaJNIHYECKHX 30H, rpge
OpyACHEHHE TAaKXE AacCOURHMpPYeT C MNOPOAAMH HOPMalbHOTO pAga INENOYHOCTH,
OaHaKo B 3THX 30HAX OPYACHCHHE KOMIJIEKCHOE MOJHMETAJUIHYECKH-PEIKOMETAIbHOE,
IloaToMy pyaHBic mosAca B .paBHO! Mepe MOTYT pacCMAaTPHBATBCA H B paMxax
peaxoMeTanbHO# MpoBHHLMH (CM. pHC. 6).

Meono-moauboenosas nposunyus cBA3aHA C MATMATHYECKHMH KOMILJIEKCaMy
aKTHBHBIX KOHTHHEHTaJIbHBIX OKPAHH CPEHEro H NMO3AHEro naneo3os. MuHepanusaung
HaHGolee WIMPOKO MNpOABICHA B MNOJIAX PAcOPOCTPAHCHHA MAarMaTHYECKHX Topon
NOBLIIICHHO# WIEIOYHOCTH H Ccy6lesovHNX. B 30HafbHO MOCTPOEHHBIX MarMaTH-
4YeCKHX apeanlaX akTHBHbIX OKPaHH aHAuMiicKoro THma MeaHO-MONHGACHOBLIE NOACa H
30Hb CMEMICHK OTHOCHTENIbHO NOJHMCTAJ/UIHYECKHX B Tiy6b NaNicOKOHTHHEHTOB,
OQHAKO MEXIY HHMH HET pe3xoff rpaHHIBI H CYUICCTBYIOT 30HBI B3aHMHOTO mpo-
HHKHOBCHHS.

Pedxomemaasnana u pedxo3emesbHas nposuHyuYy AMEIOT MHOrO oflIero B criekTpe
COOTBCTCTBYIOLIMX MM MOJIE3HHIX KOMNOHEHTOB. Pa3nnHuns CBA3aHK rIaBHHM 06pa3oM
C TNpPOABJCHHAMH HWIH OTCYTCTBHEM PpCEIKO3eMENbHON MHHEpaJM3alMH, KOTOpas
ACCOLHHPYET CO INEOYHBIM MarMaTH3MOM. PHPTOBLIX 30H.

Bonbmas vacte peaxometanbHo#f (Mo, Sn, W, Ta, Be, Li u ap.) nposuHuuE
3aHHMACT OCEBOC [MOJIOXEHHE B CTPOCHHH OOLICro MeETAaJUIONCHHYECKOro apeana
Mouroanu (cM. puc. 5) (maropbs Xanralh m Xsurtsfi). Ee no3juums onpemensercs
MPHYPOYECHHOCTbIO K MepHGEpPHUCCKHM 4YacTAM MO3RHenajneo3oiickoro m Me3o3ofickux
TPAHHTOHUIHLIX GaTONMHUTOB (30HA “pacNbUIEHHOro” MarMaTusMa). Takoe xe mosokeHHe
cBoficTBeHHO 3amagHOMY OKOH4YaHHI0O CeBepo-MOHIroNbCKOTO METAJUIOTCHHYECKOTO
nosca (PZ;), NMpoCTPaHCTBCHHO TATOTClOUIeMY K JeffxorpaHHTaM CTaHAAPTHOrO -H
nutafi-dTopucTOro THNOB. MeTayssIOrcHHYeCKas CNEeLHAaTH3ALUUA MPOBHHIMH 06ycnos-
JIeRa mpolleccaMH no3anemesosofickoro pudrorenesa B mpeaenax BocrouHo-MoH-
TONLCKOTO BYJIKAHHYECKOTO MNOSCA, KOTOPhIE cnoco6cTBoBanM o6pa3oBaHHIO aHa-
TEKTHYCCKHX KHCABIX MarM, OJH3IKMX Kk OHroHHTaM, ¢ ¢moopHToBOff H penKo-
MetanbHo#i- creunanmauuell. PeakoseMeslbHas NMPOBHHIMA OXBATHIBAET peAKOMETalb-
HYIO ¢ ccBepa H ora. B cTPYXTYpPHOM OTHOILLCHAH OHA CBA3AHA C KPYNHBIMH CHCTCMaMH
packoJIOB, NPOABIABIIHX AaKTHBHOCTb NPAaKTHYECKH HA BCEX CTAJHAX pa3BHTHA
TEPPHTOPHH MOHronHn. B KOHTHHEHTANLHYIO CTAZHIO 'TEOJIOTHYECKHE NPOHCCCH
Hepenko 6LINH PHGTOrCHHLIMH H CONPOBOXAANHCH HHTCHCHBHBIM NMPOABJICHHEM. LI¢J10%-
HOT'0O MarMaTH3Ma C, peaKo3eMeabHO MHHCcpann3anuefi.
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Ha Tex yyacTkax, rac pudToBbIe 30HB BHEAPAIHCH B OJIOKH XKeCTKHX NoxeMOpHiicknx
(TPYKTYP, WICJIOYHON MarMaTH3M CMCHAICA TPaHHTOMAHLIM, B TOM 4HC/e JHTHH-
TOPHCTBIM, H OPYJCHCHHE NMPHOGPETAIO HCKITIOYHTEIBHO PEAKOMETaAbHBI! XapakTep.
B CBA3M C ITHM MOXHO BHCIHTD CAHHYIO PEAKOMETaNIbHO-PEAKOIEMENBHYIO
gpOBHHLIHIO, XapaKTep MHHEDAJHIALHH H MarmMaTH3Ma KOTOpOH cBa3an ¢ ocoben-
JOCTAMH DEaKUMH MOBEPXHOCTHHIX TECKTOHHYECKHX CTPYKTYp Ha momtHTOChEpHbIE
go3fieficTBHA. B XpynKkHX, MOABHXKHBEIX 30HaX, OTBEYAIOLIMX APCBHHM JHTOCHEPHBIM
(paHHUaM (HIH rpaHHDAM CTPYKTYPHO-GOPMALIHOHHBIX 30H), JIerde MpPOTEKaJH
gpouecchl [po6ieHHs W pHPTOreHesa ¢ NPOHHKHOBEHHEM K MOBEPXHOCTH TIIYGHHHBIX
mMafM H mpoaykTtoB HX audpdepenunmanun. CTPYKTYpHO OJHOPOMHBIC IKECTKHE
y9aCTKH aurocdepnl "racHian” MOMIHTOCPEPHBIC BO3OEHCTBHA, aKKYMYJIHPYA TEMJIO
g ryOGHHHBIE MarMaTHYCCKHE HHBEKLIHH,

B 30Hax mokeMOpuiicko#f KOHTHHEHTanbHO# KOpPH e€e¢ MOWHOCTH, BHAHMO, Obina
jHavYMTC/IbHEE, YeM B PHOTOreHHHX CTPYKTypax ¢ Gosee Momomoit xopo#t. IToaromy
giaBlIcHHE TIPH TOM K¢ TFEOTCPMHYCCKOM TpagHcHTE B 30Hax OokeMGpHiicko#
gopbl 3aXBAaTLIBRJIO 3OHY CHAJif, MO3ITOMY 3AECh OCOGEHHO HHTEHCHBHO NPOABHICH
rpAHHTOMIHHLIA MarMaTH3M C OJIOBAHHHIM, BOJb)PaMOBHIM, MONHGACHOBLIM H pefKoO-
MCTAJIbHBIM OPYICHCHHEM.

[IpH aHanH3e METAJUIOTCHHH OPOTCHHLIX 00nacteli Hepeako HCMONBLIYIOTCA METOABI
1aX Ha3biBaeMol oporeHHoO# TekTOHHKH, Gasupyolnuecs Ha anan3e MOPHOCTPYKTYPHRIX
sakoHOMepHocTe#t pa3memieHns MectopoxacHull. Iogo6uuilt noaxon passuBajca H B
OTHOLICHHH MeTajuloreHHH MoHronuH, chopMHPOBaHHOK B KOHTHHEHTAJIbHYIO CTAJHIO
[19]. B ocHOBe ero nNeXHT BHIAENCHHE KPYMHBIX CBOAOBLIX MOAHATHHA M CTPYKTYp
gx o6neranus. Ha TeppHTOpHH MOHrOIHH BBIAENAIOTCA ABAa KPYNHBIX CBOJAA —
Xadraficku#t n1 Xsuralickult, oTBevalomne KpynHuiM 6aTonHTaM — Mo3AHEmaeo3oi-
ckoMy H paHHeMe3o3ofickomy. LleHTpanbHBIC YaCTH GaToJHTOB, OTBEYalol{HE COBpeE-
MCHHBIM cBoAaM, GespyaHbie, a no HXx o0paMJIEHHIO pa3BHTRI 30HHI C Ppa3HO-
o6pa3HbIM MarMaTH3IMOM H JOCTaTOYHO MacmTaGHbIM opyacHeHueM. IloaTtomy
c0372€TCA BMCYATJICHHE, YTO CBOABI HTPalOT BAXHYIO POJIb B KOHTPOJIE Pa3MCLICHHA
MecTopoxacHu#t. OnHako 3TO 06GYyCiOBIEHO B MNEPBYIO oOuepedb MPOCTPAHCTEHHBIM
COBMEIIEHUEM CBOJOB C KOHTypamMH 6aTosiHTOB. Bo3pact CBOAOB, HECOMHEHHO,
fonee mogonofi, ueM pynodOpPMHPYIOUIUX TCOJIOTHYCCKHX mnpoucccoB. Hanpumep,
rpaEHTH XaHras HMelT nepMckuli Boapact, GOpMHPOBAJINCE B OCHOBAHHH KOPH! B TO
BpeMd, Korga B MOBEPXHOCTHON CTpyxType 3To#fi 061acTH BO3HHKJIH MYJbAbI
e 6osee OGWIMPHBIE MOJA, CIOXKCHHBE MEPMCKHMH, B TOM YHCJIC BEpXHENEPMCKHMH,
KOHrJIoMepaTaMH M ByakaHHTaMH. HesHauutenpHblf noabem B obGnactH Xamras
OTMeYaeTCA B KOHIE TpuHaca—Havaye lopbl. OH conpoBoxaanca o06pa3joBaHHEM
wowagHol kops BhIBeTpHBaHHA (BepxoBbA p. Xanmy#t-I'on) u auddepernuanueft
penseda. Cyas mo mepenaay BBICOT AOROIIBBI PaHHE- M CPEAHCIOPCKOH ByJIKaHH-
YeCKHX TONAU| B BEpXOBbAX p. XaHnyi-I'os, pacuseHeHHOCTs penbeda He mnpe-
summana 100 m. Taxum o6pa3zom, Xawra#h kax cBogjoBas 061acTh BO3HHK MHOTO
103)Ke TPaAaHHTOB — B MOCJICCPCAHCIOPCKOC BpeMA. ECTeCTBEHHO, 4TO 3TOT CBOA
He MOr BJHATh HAa o0pa3oBaHHe MO3JHenanco3ofickoro opyAeHeHHs, Pa3BHTOrO Ha
pouibAX cBoga. ITo3ToMy MBI HMCK/IIOYAEM NPHYHHHYIO CBA3b. MEXIy cBomoobpa-
30BaHNEM H GOpPMHPOBAHHEM KOHTHHCHTAJIbHOTO 3HOOTCHHOTO OPYICHCHHA Ha TEPPH-
TOpuH MOHTOJIMH, CBA3bLIBAA MOCJEAHEE ¢ OCOGEHHOCTAMM MPOABIICHHA H Pa3MCIICHHA
NOTEHUHAJIPHO PYAOHOCHBIX MAarMaTHYECKHX KOMILIEKCOB B TEKTOHO-MarMaTHYECKHX
apeajiax, OTBEYAIOIIHX OTACJABHLIM 3TaNaM Pa3sBHTHA TEPPHTOPHH MOHrosHH. B 1O xe
BpeMs 3JIEMEHTHl HEOTEKTOHHKH (MOPQOCTPYKTYPhHI) YacTO OTpaxaloT Gojiee APEBHIOK
CTPYKTYpy PperHoHa, BO3HHKIIYIO B XoJAc JJMTCabHON reosoruvyeckolt HCTOpHH.
9TO OTHOCHTCH M K TEM CTPYKTYpPaM, KOTOphle KOHTPOJHPOB&JIH pacnpOCTPaHCHHE
MarMaTHYeCKHX MOPOA B KOHTHHEHTAJIbHYIO CTagHIO pa3BuTHA. [103TOMy mpHMeHeHHE
MOPGOCTPYKTYPHOTO aHaJIH3a KaK BCIIOMOTaTeJbHOTO METOAa MOXKET BHECTH BKaal B
Pacuin$ppoBKy CTPYKTYPHEIX 3aKOHOMEPHOCTEH NPOABIEHHA MECTOPOXKACHHI.
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BbIBOABI

1.3a 20-netunit nepuog pabor CMI'D Ha TeppuTropHH MHP OTKpHTH HOBRe
npoasnenus Sn, W, Au, Mo, Cu, Hg, Fe, uBeTHBX H NOACNOYHBIX KaMHe}
OpYrHX mone3Heix Hcxonaembix. IToaaBnsiomee HX GOJIBLIHHCTBO C NpaKTHYeCKoy
TOYKH 3PCHHA HE OLCHCHO (KOHAHUHOHHMC MOHCKOBLIC, rOpHble H GypoBbic pabory)

2. BuIAIB/ICHb IPHHIHNAAIBHO HOBBIC BH/bI IOJIE3HBIX HCKONACMbIX — HHOGHIL, TanTy,
unpxoHuft, radmumnit, Gepwumll, nuruit, P33, Ag-Bi, Sb, Hg, B, P-Ni-Fe, Cu.Ni’
Os, Ir, Ru. [lepeni¢ OUCHKH PEAKO3CMEIILHEIX MECTOPOXACHHH Mymyraﬂ-Xyny ’
JIyrHHroJ, peAKOMETANbHOTO MECTOPOXACHHA XanasaH-Bypartar CBHACTENLCTBYIOT o
KPYNHHX H BeChbMa KPYMHHIX HX Macmitabax u dacto o GoraThix pymax. Becnmy
MEPCNEKTHBHLIME  NPEACTABAAIOTCA MCECTOPOXACHAA CcPeGPO-BHCMYTOBBIX  CYibgo.
coueft.

3. MMoxazana xommuexcHOocTs pyR GonbmmucTBa MectopoXaeHHH MHP, B 1oy
uHcne TakKHX JeHCTBYIOIHX, Xax IPAIHIT.

4. Ha ocHOBC PCKOHCTPYKLHH NaNcOrcOJHHAMHYCCKHX OGCTAaHOBOX KOHTHHEHTany.
HOl CTaJaWM pa3BHTHA TCPPHTOPHH MOHTOJHH M aHAa/AH3a CBA3M MArMaTHIMa y
opyAcHeHHs pa3jpaGoTaHa TPHHIHMNMAMLHAA CXCMa METa/UIOTeHHYCCKOro pafioHHpoms.
HHs. C aKTHBHBIMH KOHTHHCHTaJbHBIMH okpauHamu (AKO) aupufickoro Thma »
CpeaHEM H MO3AHEM Nasieco3oe cBA3aHO 06pa3oBaHue MecTopokacHUM MeH, MONUGaeRa,
nonuMeTaUIoB H peaxux 3meMeHToB. C AKO ranudopumiickoro THna B mnoamuem
MajIc030€¢ 32 CYET YYaCTHA B HX CTPOCHHH PHQTOTeHHBIX CTPYKTYP OTMevaeTcy
BO3PACTAHHC DOJIH PCAKHX ICMCHTOB H pCAKHX 3eMelb. OGCTAHOBKH KOHTHHen-
TaJbHOfl KOJUTH3MH OTNH4YaIOTCA HauGonbimM pa3HooGpa3zHeM OpPYACHEHHA: Nonp-
METAJUTH, 30JI0TO, PCAKHE METAJUIH, PEAKHE JJICMCHTH H 3¢MJIH, PJIIOOPHT H Ap.

5. MeTannoreHHYecKkHe NPOBHHIMH KaK COBOKYNHOCTb Pa3HOBPEMEHHOTO OPYCHEHHy
€AHHOTO METAJISIONCHHYCCKOro NPOQHIA HMCIOT 3aKOHOMEPHOE CTPOCHHE, COTJIacyiolee-
CA C 3O0HaNBHOCThIO MarmMaTuima. [IpMHUHNHANBHO HOBaf, OTKPMWTaf H H3yuYCHHas
CMI'D peaxoMeTtanbro-peaxoleMenbHaa npopHHIMS MHP chopmupoBanack B Teuenne
CpeAHEro H MO3AHEro Maneo3’os W Me3o3on. Ee cTpyxTypa onpenensercs codeTaHuem
BaxHeHIHX PHPTOTCHHHLIX MOACOB, HMCIOIIHX JNHHEHOE NPOCTHPaHHE, H KOHUCHTPH-
4eCKH-30HAJIbHHX CBOAOBHIX cTpykTyp ThHna Xanra#icko#t mnu Xsutafickoil. Ilepcnex-
THBH 3TO# NMPOBMHUMH 3HAYHTEAbHH. CTPyKXTypa MeaHo-MonubaeHoBolt H nonmuMeTan-
nuvecxolt nposuHuMHA, cGOPMHPOBABIIUXCA B CPCAHEM H MO3OHEM Majie03oe€, onpene-
JNfETCA CTPYKTYpoM KpaeBhiX BY/JKAHO-TUTYTOHHYECKHX MOACOB, CEIMEHTHPOBAHHWX
nonepeYHLIMH pa3NnoMaMH.
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yIK 553.3/4:551.72(517.3)
10.M. Cokonos, H.C. 3alinen

METAJIJIOTEHHA U MECTOPOXIAEHHSA IOJE3HBIX HCKOIMAEMBIX
JAOKEMEPHA MOHTIOJHH

Tepputopns MOHroJIHH HaXOAHTCA B UeHTpanbHO# uacTu IleHTpannHoO-A3naTckoro
METAJUIOTEHHYECKOTO MOACa, KOTOPhIft B reOTEKTOHHYECKOM aclneKTe PacCMATPHBAETCSH
rak cyOmmpoTHbif cerMeHT Ypamo-MoHronbckoro cknagvyatoro mnosca. na a3toit
TEPPHUTOPHH BbIACNACTCA ACBATh METAJUIOTCHHYCCKHX 3MOX, H3 KOTOPHIX K HOKeMGpHIO
oTHOCATCA nOopubeiickas, pudelickas u ho3gHepudelickas—pannexeMbpuiickas [3].
3a nocneaune 20 net Gnarogapa uccaenobaHuaM CosmectHolt CoBeTcko-MoHronsckolt
Hay4Ho-HCclieAoBaTenbckoft reomoruueckolft skxcnegunuu AH CCCP u AH MHP
CpaBHHTCJIbHO JE€TajlbHO pa3paboTaHa reojioruYeckas 3BOJIIOLHA mnocTpHdelicknux
TANoB, BBIACJICHB CTPYKTYPHO-METAJUJIOTCHHYECKHE 30Hbl H MEPCIEKTHBHBIC PYyAHbLIE
palfioHBI, a TaKXe IpPOBECHA HX NPOMBILINCHHO-IKOHOMHYecKas oueHka [2, 3).
B TO xe Bpems MeTasjsioreHuueckHil aHanmH3 NokeMOpuiicKkUX CTPYKTYpHO-BelleCTBEH-
HBIX KOMIJIEKCOB PpacCMOTPEH HENOCTATOYHO. ITO OOBACHAETCA TEM, YTO Ha
TEPPHTOPHH MOHTOJIHH TOJNBKO B TNOCHCOHEE OECATHIICTHE HNPOBEACHO TE€OJIOTO-
reoXpoHoJlorH4eckoe 060CHOBaHHE BhIZe/cHHA HokeMOpH#tckHX o6Gpa3joBanuit BooGiue
H PaHHEAOKEMOPHHCKHX CTPYKTYPHO-BEINECTBCHHBIX KOMIUICKCOB B uyacTHocTH [8].
MpeanaraemMasa cTaThs MABAACTCA OJHOH H3 MEPBLIX MNOMBITOK TEOHCTOPHYECKOrO
METaJUIOreHNYeCKoro aHaau3a JoxkeM6puiickux reo6nokos B HHPpACTPyKTYypax mojeo-
joun [4], ocyliecCTBIEHHOrO Ha OCHOBE MCTONOB M MPHHUMNOB, pa3paboTaHHLIX
ansa metamMopdHUYECKHX moAcoB AokemGpus [9]).

I'naBHBIMH M3 HHX ABJAIOTCA: a) YCTAHOBJIEHHE TEKTOHO-MarMaTH4YeCKHX H TEKTOHO-
MeTaMOpdHYECKMX LHKJIOB B JOokeMOpHiickHX HHPPACTPYKTYPHBIX KOMMNJEKCAX,
KOTOpbie MOJHOCTbI) OMpPEAC/IAIOT 3IBOJIIOLHIO H celHPHKy HX IHAOreHHON MeTasno-
TeHHH B acnekTe cTporo#f BpeMeHHOH KOppenAUHM IHIOTEHHBIX PEXHMOB H cTaamil
pymoreHesa; 6) BhlAC/ICHHE B KaXAOM TEKTOHO-MeTaMOP)HYECKOM LIHKJIC OTHOCHTEJIBHO
BpeMeHH H MecTa 06pa3oBaHHA PyAHLIX popMalHil H FeHETHHECKHX PALOB MECTOPOKAE-
Huff, CHCTEMATHIMPOBAHHLIX B KjJacCH Mpo-, peo- H opToMeTaMopduyeckux dop-
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Mauuii; B) NMpPH3HAHHE [JIaBHBIM METAJUIOTEHHYCCKHM (axTOpoM B MOMHMeTawm,
¢uuecknx kxommuekcax nokembpus nuadTOpes’a (HaNOWKCHHOTO Me'ramopqm:.,m)
IIpu 3TOM pyaHas cieHaH3auHA H reoXuMHYec kit npodune MecTopoxaeHnit none:,ﬂu,;
HCKONIAEMBIX ONMPEEAIOTCA FT€OXHMHYECKHMH O0COGEHHOCTAMH NMEPBHYHOTO cy6erpan,
n perpeccuBHoi cramHeli sTana HajoXeHHOro MeTaMopdH3IMa B 3aBHCHMOCTY ot
nimeHeHHa pH noctMeraMopdHnueckoro Meracomatosa.

TexTono-meTamMoppuueckne uuxam. B cTpyxtypax noxemGpuiickux KOMNnekcoy
naneo3onn lleHTpanbHO-A3HATCKOrO MOACa Ha OCHOBE HCTANLHOTO CTPYKTYPHO-Merq.
MOpPOHUYECKOTO H FreOXPOHOJIOTHYECKOTO aHauH3a [5] ycTaHOBJIEHO pa3NIHYHE B 3BOMIONy
IHOAOTEHHHX PEXHMOB B AokeMOGpun. BoimeneHs uetnipe TEKTOHO-METaMOpPPuueckyy
UHKJIA, TPH H3 KOTOPHX OTHOCATCA K Hopudero (1 — 3,0, IT — 2,65, 111 — 1,85 mnpp ner)
H XapaKTCPHIYIOTCA NPHHUKNHAIBLHEIM CXOACTBOM Pa3BHTHA: I — BRICOKOTpaaMeHTHy}
pexuM, rpanynurtosas ¢auus; II — HuskorpaameHTHHIA pexnM, ampuGonurtomas y
rpaHynutoBas ¢auun; III — BbicokorpamueHTHHl pexuM, ampubonutosas dayug
B IV, pudefickom, uuxne (1,0—0,8 Mupa ner) B pudelickux Tommax BocTounorg
Casna, Tysw, LlentpanvHofi u CesepHoli Monronun u IOxuxoro IlpuGaiixamy
NPOABJICH MPEHMYIUECTBEHHO 3€JICHOCIAHUCBLIN METAMOPH3IM, NPOHCXOAHBIIMA gy
doHe BHICOKOrpaAHEHTHOTO PEXXHMAa H MPAKTHYECKH HE MPOABJICHHLIA B paHHEAOKeMmE.
puiickoM KpHCTaJIH4YecKOM ¢pyHRameHTe. B 1o e Bpema B nokeMGpHACKHX reo6jg.
xax To6uiickoro u Mouroasckoro Antas, CHHbIIAHA M YacTHYHO OpHOro Amrag
$HKCHpYyeTCA BO3BpPAaT K HU3KOTPaJHEHTHLIM pexkHMaM ¢ npeobnananneM aMpubointo.
ol ¢QauMH, YTO, €CTECTBEHHO, COMPOBOXIAJIOCh PErHOHANBHON CTPYKTYPHO-MeTa.
Mopduueckoit nepepaboTkolt KoMIIEKCOB paHHETO H nMo3aHero nokeM6pua. Ilono6uoe
H3IMEHEHHE TEPMOJMHAMHYECKOTO pexkHMa MeTaMopdH3IMa ABJACTCA, MO MHEHHK
aBTOPOB, [JIABHRIM METaJUIOTeHHYeCKHM (akTOopoM ¢dopmHpoBaHHs pa3HooGpazHoro
reOXHMHYECKOTO CNeKTPa PyAHbIX ¢opmaumit B 3THX reoGnokax.

HoxemGpuiickne CTPYKTYpHO-BellleCTBEHHbIE koMMmIekch! IV unkia 10xHOTO0 06pam-
nenns Cu6upcxofi nnatdopMbl MOXHO pa3feNuTh Ha aBe cucteMbl — CeBepHyio
n I0xnyro. Komniekcel CeBepHO# CHCTEMBI HEMOCPEACTBEHHO NPHMBIKAIOT K CTPYKTYpaMm
miaTgopmel, pa3BuUTEl cpean puenn Boctounoro Casna, PpaHHHX KaJleZlORHJ
TyBsl B MOHrOJHH H NpPENCTABJIAIOT COGOH OTHOCHTENBHO ™KECTKYIO” CTPYKTYpYy.
Hoxem6puiickue kommiuekchl IOxHOH cHCTeMBl ABNAKOTCA GparMeHTaMH MO3qgHe-
npoTepo3ofickoro MOABHKHOrO NOfAca, B KOTOPOM Ha ypoBHe MeTamopbuiMa amdn-
GonutoBo#t Gauunm coBMecTHO nepepaGoTaHBl TONIIH HHXKHEro H cpemHero pudes
H Aopudesa; k 3Tolf cHCTeMe OTHOCATCA KpPHCTaJUIHYECKHE KOMMJEKCH MOHrom-
ckoro u ToGuiickoro Anrtas, IOxnHo#i Monroauu, Bo3moxHo, I'opHOro AnTas,
BocrouHolt Mouronun u CuHbU3AHA. KpoMe TOro, 3TH KOMIIEKCH MECTaMH
YaCTHYHO HCILITAJIH CTPYKTypPHO-MeTaMOop¢HUeckue npeobpa3oBaHuA B BepxHeM pudee,
BEHAC H HHKHeM keM6puu. TakuM o6pa3oM, o reosIorHIeCKHM JaHHBIM, BoKeMGpHitckue
xoMmriekcel FOxHoO#f cHcTeMbl oka3biBaloTcs 6ojiee HHTEHCHBHO mepepaGoOTaHHBLIME,
XoTa Ans o0eHX CHCTEM BpeMsA OKOHYATENILHOTO CTAHOBJIEHMA KOHTHHEHTaJIbHON
KOPhI OTHOCHTCA K CpeAHEMY H Jaxe Mo3aHeMy maneo3oso [12).

PYAOHOCHBIE CTPYKTVYPHI

B nmoxembpuiickoM OCHOBaHMH mManeo3ons MOHrONMH Ha COBpPEMEHHOM YpOBHE
nenecoo6pa3Ho BLIACHHMTL ABa KPYNMHBIX MeTajuloreHH4Yeckux mosca: Cesepo-Mon-
rojbCKuill ¢ canHyecko-peMHYCCKON HANPABICHHOCTBLIO TEOXHMHUYECKON cnenMann3auus
pyAuuix ¢opMaunit u KOxHo-MoHrosbsckuit, Bkniouas MoHrono-Anratickuii, xapakTepH-
sylommiica TpeHAOM GeMHUECKO-CaTnuecKol reoxumudeckolf cneunannsaunu (cM. 1ab-
nuuy).

MeTannorennueckne RUKAN H THNOMOPdHuie MecTopoxaeHRs I0xH0-MoHroabCKO-
ro MeTaaloreHnvYeckoro nosca. s apxefickoro MeTanjIOreHHYECKOTO LHKJA ITOrO
nosica THNMHYHBI NErMATHTHI KBapLU-MOJIEBOIINATOBOH penxo3eMenbHOM ¢opmaiuH, HE
HMeEIOLIHE NMPOMBILUIEHHOTO 3HAYEHHA.
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PaHHenpoTepo3ofckult MeTaJsIOreHHYCCKHH LMK XapaKTepH3yeTcsa npoMetamopdu-
qeckof MHHUMaNbHON wWeennTOBON M XenesopyaHoii (3ynnantoBolt) MuHepanu3aunelt.

PynoreHe3 HOxHO-MOHroAbCKOr0O METAINIOTEHHYECKOrO MOACa, KaK yxe Moauep-
(HBAJIOCh, CBA3aH ¢ pudedickum (IV) TEKTOHO-METaMOpdHuecKHM unkioM (~1,0 Mapa neT),
goTOPhIll, no-BuAUMOMY, 06ycnoBneH KpYNHEHALINM rN106abHBIM METAJUIOTCHHYECKHM
gMIYJIBCOM 3HIOTEHHON METaJUIOreHHYECKON aKTHBHOCTH, COOTBETCTBYIoUIEH rpaHuue
(peMHETO H BEpXHEro puges (1,05+50 mapn ner) [9).

B 3TOT METaJUIOTeHHYECKHH WHKN BO3HHKAIOT I[1aJIMHI€HHO-METACOMATHUYECKHE
MCCTOPOXKICHHR MYCKOBHTOBLIX H PEAKOMETaIbHO-MYCKOBHTOBLIX NErMATHTOB, THAPO-
1epMaJIbHO-METACOMATHYECKHE MECTOPOXICHHS NMONC/TIOYHLIX H a6pa3sHBHLIX IPaHATOB,
peOMETAMOPOHUCCKHE THAPOTEPMANbHO-METACOMATHYCCKHE  IKEIEIOPYAHBIE MECTO-
pOXACHHA H POMETAMOPHYCCKHE FIHHOICMHCTHIC H CTaBPOIHTOBBIC PyAL. [IpuseacM
(p8TKYIO XapaKTEPHCTHKY MECTOPOXACHHI 3TOro UMKIa [UIA HanGoNEe MEPCIEKTHBHLIX
reob10K0B.

Mecmopoxcoenua Myckosumostx U peoKOMemabHO-MyCKOGUNOSHX Ne2mMamumos
Monzoasckozo Aamas. Anrtafickuft nosc MyCKOBHTOBBIX H peaKOMETAILHO-MYCKO-
pHTOBLIX mermMaTHToB BiodacT [opHo-AnTtafickyio (CCCP), Cuubuaanckyio (KHP)
# MoHroso-Anraiickyio (MHP) nposununu. IlerMaTHTOBHE XHIB B 3THX MPOBHHUHAX
¢BA3aHBl ¢ OHAGTOPE3IOM KHAHMT-aHAANY3IHT-CHIUTHMAHHTOBOR daumansuoft cepum
(8, 10] » xapakTepusyloTc pAfOM OGLIHX NPH3IHAKOB, KOTOpHE HamGonee AeTasnbHO
§3y¥eHH B MErMAaTHTOBWX mnojasx Mounrono-Anrtafickoft mposmunun. B Heli ycra-
HOBJIEHBI TPH TEOJIOTO-TCHETHYECKHE TpyNnal MNErMaTHTOB: 1) MJIarHOKna3oBhie
marMaTHT-nerMaTHTH (PgjA), o6GpasylomiHe CepHIO MAJIOMOIIHBIX COTJIACHBIX KHJI
3HaMMTeNbHON mMpoTsaxeHHOCTH (ViisHuckoe nojie B MoHroiabckoM Aunrae); 2) Amna- u
MeTabnacTHYeckHe CKOMJICHHA Y9acTKOB MErMaTHTH3AlLMH C XHIAMH THNa "Strataband”
(Pg;B), HMcrOMEMH GHOTHT-NATHOKIA30BHHA CcOCTaB H JOKaNH3YIOULIHMHCA Ha
nepHdepHH "MHTMAaTHT-IUTYTOHA”; XHIbHLIC NErMAaTHTE MHKPOKJIHHOBOTO H MHKPOKJIHH-
IIaTHOKJIa30BOT0 COCTaBa, 3aMemalomue amwiutn (Pgy).

PgiA mpocnexeHn c nepepuiBaMH B ILTOCKOCTH, 6am3xoft x ocesoft wacTu rnasnoft
satipopMu mno Bceft LleHTpanbHo#t nermaTHTOBOM 30He. IlermMaTHTOBHIE Tena
06pa3yoT "rHraHTO-MHrMaTHTH” THNA “lit-parlit”, YMIHHCHHBIC NHH3H, GyAuHHpO-
BAHHHC IIACTHHbBI M CAHHHYHLIC NErMATHTOBLIC H NMErMaTHTONOAOGHBIC CKOILICHHA
A rHe3na. MomHocTh OTACABHHX CkoUuleHHE 20—25 cM, 30HN KOHICHTpaumih —
ot 1—2 no 17 m.

Pg;B — GHOTHT-IIATHOK/IA30BEC AHAGIACTHYCCKHE MCrMATHTH 06pa’yloT XHIN
menpasunbHON GOpPMBI, OCNOXHEHHbLIC pa3flyBaMH H HNEPCXKHMAMH, C HEPOBHLIMH
PACIUIBIBYATHIMH KOHTAKTAMH C BMCIIAIONIMME nopoaaMH. MomHocTh HX 2—3 M,
annHa 100—120 M.

Pgy; npeacTaBieHN TpeMA TPyNNaMH TeJ: CYNCPKPYNHLIMH, KPYNMHbBIMH H MCJIKHMH.
CynepxpynHule Tena (aanHo#i mo 1,5 xm) coctamasior He Gonee 5—6% Bee#t MaccH
s, Kax npaBHIO, 3TO MIACTHHB, YXOAAIIHC HAa TrAYOHHY NerMaTHTOBBIC XHIIHI;
MOINHOCTh HX 2—5 M, 8 COAHHHYHBIX XHA — A0 30 M. Taxue rHraHTCKHE NNACTHHBI
X3pAaKTCPH3YIOTCA HH3KOH CTeneHbI0 MEPCKPHCTAJUTHIAIMH, H TONBKO B [OBYX
sunax 3aQHKCHpOBaHAa BBHICOKAs CTENMCHb INEPEKPHCTAJIHIAUHH, ACCOLUMHpYIOLlas ¢
IDYNHBIMH CKOMJICHHAMH 3€JICHOTO METacoMaTHYeckoro wmyckosuta (YiiaHucxoe
none). Kpynasic Tena coctaBnaioT ~30% oO6IIero KonHYeCTBa NErMATHTOBLIX XKW,
mnuHa X oT 100 go 500 M, MoLIHOCTD B cpeaHeM 1—2, He Gosnee 4—35 M. [lermaTHTOBBIC
Tena 3ToM rpynne B OCHOBHOM XapaKTCPH3YIOTCA BBICOKON CTENeHbIO NMCPCKPHCTan-
miagud. Menkue Tena o6beauHAOT Ao 65% Bcero o6mema xun. HanGonee
YacTO BCTpEuaroTCA XHAW IHHOR oT 20 mo 80 M. IlerMaTHTOBbC XMW 3IToH
Ipynnu TaKXKE XapaKTEPH3IYIOTCA BHICOKOH CTCNEHbIO NMEPEKPHCTAIUIH3ALMH.

B nermaTuHTax 3TOoff rpynnel BBIOENAIOTCA pa3HBIC MOPPONCHETHYECKHE THIMMI:
1) nnacTuHYaTHE H AHCKOBHAHKE; 2) “TONIOBACTHKOOGpa3HbIe”, XapaKTepH3YIOMMECHA
THH30BHIHBIM Pa3AyBOM C OTXOASIIHM H3OTHYTHIM “XBocTOM” (BOJOHYHHCKOE MOJIE B
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JoxemGpmiickme ynorennnie pymusie popmanun opadelickmx cTpYKTYPHO-BemIECTBEHEMX KOMILtexcoy
Cenepo- (1) 1 IOxno-Monromcxoro (II) MeTanioreEmecKnx noscos

TFeonoruuccxnit I
H H30TONHLIA
BO3pacT CTPYKTYpHO- THI pyaHsbie bopManny
(8 mapa neT) BenIcCTBEHHBIHN MeTaMophuiMa
KOMIUICKC .
Ry—V€ Hapuiackait 1 ero 3enenocnanuenas 1. OproMeramopduucckas kpy,
1,0 (Pb-Pb) AHAJIOTH, BY/IKaHO- damus HE3KHX LeBO-XHWIbHAR (Buﬂ-Xonropcn.
MHKpodHTOIO- FeHHO-0CaROYHRIH masscHmlt 30Ha)
rreckull anamn 2. Peomeramopduacckas 3001o-
cynsdumnan, KBApII-30JI0TOPyRag
(Cenepo-n leno-Xamﬂcxu,
Openpabanckasn, Ba:m-Xonropc,u
JOHRI)
3. OpromMeramopduveckas Tam,-
xoBas (Xauraficxult xpeGer)
Ri-2
MHKXPOQHTOJIO-
ruvecxuit apaH
1,85 (U-Pb) BanuixThirxemcxa Am¢ubonuropas 1. Opromeramopdmuecxas, xsapn-
H ero aHaJIOTH, damms anpamysnT- marserrTOBas (TypreExomcxoe
KBapIHTO-Kap6o- CHJUTHMAHHTOBOM MecTopoxaenne, xpeber Xan-Xy-
HATHRIK tansanHOf cepun x3ff)
2, Opromeramopdmueckas xnapy-
N0/IeBOLINIATOBAA MErMATHTOBAR
(xpebrt Xau-Xyxa#t n Ipen-/laGan)
3. MarMaTorcHEas, THTaR-kene30-
PpyQaHas H a0aTHT-THTaH-KeJe30-
pynuas (Mycrynaucxaft ra66po-
aHOPTO3HTOBLI MAcCHB H €ro ana-
JIOTH)
2,65 (U-Pb) Aucuannyecknit IpanymaTosas da-
(ByJIXaHOTCHHO- UBA YMCPCHHMX H
ocanovnnii), Mo- NOBHIUCHHLIX AAB-
percxailt xoMmexc JeHnlt
H €0 aHaJjorn
3,0 (Pb-Pb) SucaMaTHIccKnl I'panynuTOBas 1. OpTto- B peoMeTamopdHUccKas,
(rpanynuro-ruefi- ¢danHs yMEpeHEBX METaMOPQOreHHO-METacCOMaTHYe-
coB) 3p3mHCKHill H NOHIXCHHLIX cxas 3yansutonas (xpe6Tm Xan-
KOMILICKC H €To pannennft Xyxaft u Dpen-Haban)
RHAJIOTH 2. Opromeramopdmtcckan, nerMa-
THTOBaA (Xpeber Xan-Xyxa#f)

Momnronscxom AnTtac); 3) xoMGuHMpoBaHHbIe THma “Strataband”, mepexonsmme 0T
COTJIACHBIX B MNPOAONBHO- H AHATOHAJILHOCCKYUIHC C XapaKTEpPHHIMH MONepeyHbHIMA
ceueHuaMH (T-o6pa3Huie ceueHHs THNAa TappoBoff Gayikm; yriopHAHmIe ceueHHs Ganxd
¢ BeHYHHON BHYTpeHHerO yria go 90°); 4) nuH3H; 5) ApeBOBHAHEIE TeNa; 6) IITOKBEPKO-

obpa3Huie; 7) 4eTKOBHAHBIE TEIIA.

MoHrono-AnTtaifickas nerMaTHTOPas NPOBHHLHA NOAPA3eNACTCA HA TPH HepaBHO-
3HayHble (B 93KOHOMHKO-NPOMBLILUIJICHHOM OTHOIIEHHH) METAJUIONCHHYeCKHe 30HH!
Boctounyio, lleHTpanbHylo H 3anagHyio.



II

CTPYKTYpHO- THI pyaubic Gopmannn
BEIICCTBECHHDLLH MeTamopdaiMa
KOMIUICKC
4
Hxaprananr- AmburbonnTosas 1. OpTomMeTamopduyecxas Mycko-
cxuft xoMIICKC danas AHCTCH-CHI- BHTOBLIX H MYCKOBHT-PEOKOMC-
(MeTateppa- nAMaHETOBOR da- TaJIbHLIX nerMaTHToB (BomoHuun-
TCHHO-0CA109- yransHOHA ceprE cxoe B Bynran-Yi#smuckoe none)
HBif) (yMepeHHBIX C ne- 2. Opromeramopdrdecxas Fe-Mg
PCXOJOM K HHIKHM METacOMAaTHTOB (rpaHaToBad, Mec-
JIaBJICHHAM) TopoxneHHe I'paraToBuie Bopora)
3. PeomMeramopduuccxas xpapn-
marHetnToBaA (ancxult 6nox)
3onu aradTOpE3’a 4, TIpomeramop¢rueckan qua-
3e/IeHOCIIaHTeBOM] cnopoBas (ANaryiLcxoe MeCTOpOX-
dbaman (30HL! KHC- ncHue, xpeGer Hxa- Jdapnba)
JIOTHOTO BHIILENA-
9YHBAHHA) 0O rpaHy-
smToBotli, amdubo-
nuropoft damuaM 1
ynsTpabasaTam
Trefico-cnanme- Ipomeramopdruecxas crasponn-
Bl ToBas (Bomorumucxall 6110x)
I'panymToBas da- 1. MIpomeramopHYecxas HHHIH-
EA YMCPCHHRIX B ampRas meennTonas (Iancxuft 1
DNOHIXCHHBIX NAB- Boxoruancxuit 610xm)
snennft - 2. IIpomeramMopdHyecxas xesie3o-
pyABas mEEnEabHaN (Luicxnaft
6nox, Hx>-T'anrancxoe)
Hepacuneren- 1. OpromeramopdrEIecras xpapn-
aaft mancxalt HONICBONINATOBAS PCAKOICMEbHASL
(METMaTHTO- (Iancxutt 6nox)
racficonnift)

BocToYHan 30Ha BK/IIOuaeT nerMaTHTOBRE nona Lan-Comounckoro 610ka 'oGnii-
ckoro AjTaf, KOTOphbie ABAAIOTCA, NMO-BHOHMOMY, Hanbonee rnyGHHHBLIMH YacCTAMH
npoBuHUMH. B mermMaTuTax HabGmomaerca nosHuiff pAA NepexkpHCTANIH3ALMH: FPAHHT
(anut)—rpaduueckas—6aoxoBo-rpaduveckas—GnoKoBas CTPYKTYPHLEC Pa3HOBHIHO-
¢TH nopoAa. OAHaxo MpOsABJCHHA 3[¢Chb KBapL-MYCKOBHTOBOTO KOMIUICKCA H MeETa-
COMaTH4YeCKOr0 MYCKOBHTA HEIHAUHTCJIBHH H €C/IH BCTPCYAKOTCA, TO o6nagaioT
XapaKTepHLIMH MNPHPOAHBIMH AcPEKTAMH: €Ib4AaTOCTh 1-ro poaa, BOJHHCTOCTS,
NEHTOYHOCTb H KHHOBHAHOCTD. [To cocTaBy rpanata (cneccapTun — 30,5; nupon — 8,6%)
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3TH MErMATHTH COOTBETCTBYIOT NMPOMBILUICHHBIM nerMaTtutaM Bozonumnckoro ng,
O[IHAKO MJIOIMIaAb KPHCTAMIOB MyCKOBHTA, BCTPCUCHHEIX B KHMIaX, MeHee 4 CM’, noaro

B NPOMBIILICHHOM OTHOIICHHH BoCTOYHAas MErMaTHTOBAas 30HAa B HACTOSLICE Bpey,
GecnepcnexTuBHa.

IeuTpanenas 30Ha BkalovacT BomoHunHCkoe H VHIHUCKOE NMErMaTHTORy,
noss. BoNOHYHHCKOE MoJie, B BOCTOYHON YacTH KOTOPOTO PacloNOKEHO ONHOMMEHK o,
MECTOPOXCHHE, HCPABHOMCPHO MO MOTEHUHAALHOH MYyCKOBHTOHOCHOCTH. HamGoje,
NepCneKTHBHASA €T0 YaCTh NPHMBIKACT K BLICOTE ANArTarThl-Yia. 3To ONTHMANbHOE iy
MPOAB/ICHHS METACOMATH3MA M MCPCKPHCTA/IHIALMM NErMAaTHTOBOE MONE, TaK kay
B MCTAMOP(UUIECKHX TOMAX HAH6O0/IEC HHTEHCHBHO Pa3BHTH MPOUECCH PErPECCHBHOT,
MeTaMOpdHIMa H B COOTBETCTBHH ¢ 3THM B XHiax HaGmopaercs mojaHu#t Bocxg.
Asmuil pAR NEpPEeKPHCTaJUIH3AUMH: aNJHTOBas—rpadHycckas— 6nokoBo-rpaduyeckag—
610x0Bas CTPYKTYPHhIC Pa3j3HOBHRHOCTH— KBAPL-MYCKOBHTOBHIl KOMIJIEKC—MeTace.
MaTHYeCKHit MyCKOBHT.

Cnegyer noa4epKkHyTh, YTO B MErMaTUTax BOJOHYHHCKOrO NOJIA OTMEYAIOTCA Haxop.
KH KPYNHBIX CKOIUICHHH MyCKOBHTa, C IIIOWIAbIO INIACTHH A0 50 cM’, 30HBI MyCKOBHTG.
HOCHOCTH HMCIOT 3HAUYHTEJIbHBLIC Pa3MEphl, 8 HaJHYHC BHICOKOKARUYECTBEHHOTO MHKpo-
KJIHHA [UIA KEPaMHYeCKOTrO CHIPbA ONPEACIACT HX KaK BO3MOXKHbIC 06BEKTH KOMILIeKc.
Horo Hcnonn3oBaHus. Ilo cocTaBy rpaHaToB mNerMaTHTH BONOHYHHCKOTO nong
oucHb Gau3kn x mermaTHTaMm Taitmbipcko#f nerMaTHTOBOH NPOBHHUHH, 8 MYCKOBHTHL
no ¢H3uveckHM cBoficTBAM COOTBETCTBYIOT MyckoBuTaM H3 Ceepo-Balikanbcxof
npoBHHUHH. OJHAKO MYCKOBHTH BOIOHYHHCKOTO NOJIA HECYT ONpeAccHHBIC TPHPOAHKe
JedekThl, XapakTCpHHC AJS MCrMAaTHTOB Bcero AnTailcKoro merMaTHTOBOTO Mosca
[10], yTO 3HAYHTENLHO CHHXAET HX NPOMBIILICHHYIO UEHHOCTD.

Vitanuckoe noje mo METAJUIONCHHYECKHM OCOGCHHOCTAM CYLUECTBEHHO OTJIHYACTCR
ot BogonunHCkoro. BeposatHo, 3Acch NPOABJICHH HH3KOTEMMEPATYPHBIC YCJIOBHY
nerMaTHTOOGpa3oBanus, rac HanGosee ApKko BHIPakeH HUIKOTEMIIEpPaTYPHBIH MeTacoMa-
TH3M B BHAC HMHTCHCHBHOTO PA3BHTHA TpPaHAT-MYCKOBHTOBHIX 30H. O6 3ToM cBm-
AeTEeNbCTBYET COCTaB TrpaHaTa METACOMATHYECKHX 30H, B KOTOPOM COACpXaHHe
cneccapTHHa AocTHraeT 78% mnpH NMOJHOM OTCYTCTBHH NMHPOMOBOro MHHasna. B srtux
MErMaTHTOBBIX )KHAAX YCTAHOBJICH HCOGLIYHLIA pAN NEPEKPHCTANNM3ALMH: ATUIAT—
anL6HT-rpaHaT-TYpMaJHHOBREIA MeTacoMaTHT—G6nokoBmilf nerMaTHT. B MyckoBHTax
Vitsnuckoro nons HabGnrogaeTca MOBBILICHHOE COACPKaHHE HHOOGHA, LHHKA, Gepuiung
H ocoGeHHO oJi0Ba, 4TO cONHXACT HMX C MErMaTHTaAMH pelkoMeTaibHOH dopmanun.
OnHako NpH HCCNCAOBAHHH MHHCPAJIOTHH NErMaTHTOB B HHX He OGHAPYXKEHO THMO-
MOP@HBIX NpPHIHAKOB peAKOMETaNbHBIX NerMaTHTOB. CneoyeT OTMETHTH, 4TO B
Cenepo-Baftixansckoif* MyckoBHTOBON TNPOBHHUHH HHOTAA BCTPEYAIOTCA MNErMaTHTH
¢ NoAo6HBIM FCOXHMHYECKHM CNEKTPOM. B merMaTHTOBBIX KHNAX 3eneHbilf MYCKOBHT
HHOrAa O6Gpa3’yeT 3HAYHTEJbHBIC CKOIUICHHA, HO SPKO BbIPaXCHHAS KJIMHOBHOHOCTh
H 3aJHPHCTOCTh (MHOXCCTBO MCJKHX OTCJIOCHHH, co3maiomux vewyHuaTnilf xapaxrep
MOBCPXHOCTH CKOJIa) CBOAAT HA HET HX NPOMBILLICHHYIO 3HAYHMOCTD.

3anmagHa#n 30Ha Bximrovyaer Bynranckuft 6nox MoHronsckoro AjTas.
3T0 caMble BEPXHHE 3TaXH NCrMATHTOBOM NPOBHHLUHH, KOTOPLIC XapaKTEpH3YIOTCA
cneayouME ocobeHHOCTAMH: 1) cnabas cTeneHb HAaCLIICHHA MO CPABHEHHIO C Mpeablay-
WHMH 30HaMH; 2) wTokBepkoobpasHaa MOpQoJOrua; 3) He3HaUHTE/ILHE pa3sMepul —
ONHHAa 00 50 M H MCHce, MOLIHOCTh McHee 2 M; 4) cnabas cTeneHb NepeKpHCTAUIH-
3aUHH; 5) B OCHOBHOM MCIKOG/IOKOBBIC H OYCHb PEAKO CpeAHEG/NOKOBbIE CTPYKTYPH
(pa3mep MHkpoxauHa 10X5 cM); 6) kBapH-MyCKOBHTOBMI KkoMnsexkc He oTMewdacTcd,
Tak %€ Kak H 30HH MYCKOBHTOHOCHOCTH;, B peAKHX THE3JOBHRIX OC/NIOACHEHHAX
MYCKOBHTOBLIC CKOMJICHHS HMCIOT miomams He Goimee 1X3, 1X4 cm’ M mopaxeHn
nenrouHolt OTAENABLHOCTBIO; 7) He OGHApYXKEHO 30H TPaHAT-TYPMAJIHHOBOTO MCTa-
coMaTH3Ma. B nNpOMBILINICHHOM OTHOIICHHH 3amagHoe MNerMaTHTOBoe moJje Gec-
NCPCNEKTHBHO.

O Bo3pacTe NMErMaTHTOBP HMCIOTCA CJICAYIOLIHME OaHHBIC. AIUTHTBI, aCCOLMHPYIOLIHE
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nerMaTHTAaMH H ABAAIOLIHMECH MaTpHuel [UIA NpPOLECCOB NEpPEeKPHCTAJIM3ALHH,
ePCCEKAlOT 3OHAJbHLIC TONIUH HHKHETO H CPEAHEro pudes u popudes. OHH
gOABEPTalOTCA PCKPHCTAJLIHIANHE H 67aCTOMH/IOHHTH3ALMH, cBalaHHo#t ¢ mMetaMop-
puIMOM naneosodickux Tonw V TekTOHO-MeTaMopdnueckxoro uukna. HioronHm#t
$03paCT LHMPKOHOB, BBIIC/ICHHWIX M3 AIJIHTOB, coctaBaset 0,78 mapa et (cBHHen-
(pMHUOBBIH TCPMOIMHCCHOHHBIA METOJ), YTO COOTBETCTBYET [eOJIOTHYECKHM AaHHBIM.

Mecmopoacderus xceae3o-mMazHesuasbHbix (rpaHaT-KEOPUT-GHOTHTOBLIX) Mema-

coMmamumoe. B mnpenenax MoHroasckoro AsnTtas H3haBHa pa3pabaThiBaJHCh Ha
j0BETTHPHOC  ChLIPbE POCCHINHbLIE MECTOPOXKMICHHA TrpaHAaTOB (aJbMaHAHHOB), a B
atioHe comona llan B cTrapeix wWTydax BCKPHITH KOPEHHbIE HCTOYHHKH TrpaHaT-
ScADHT-GHOTHTOBHIX MeTacomMaTHTOB. B 1982—1983 rr. B pesynptate paGot
#.K. Kosaxopa u FO.M. Cokonosa Ha TeppHTOpHH BomoHuYHHCkoro u YiiaH4ckoro
6n0KOB OLINH OTKPBHITHI 3HAYHTENbHBIE MO pa3sMepaM 3alieH I3ITHX METacCOMaTH-
108, XOoTOphle 6binu Ha3BaHn “I'panatoBnic Bopota”. I 'paHat-wenpuT-GHOTHTOBLIE
METACOMATHTH CJIATAIOT 34€Ch CEPHIO JIHH3OBHAHBIX KYAHCOOGpasHO pacnosiokeHHLIX
sanexell npoTakeHHOCThIO 300—400 M, B LHCHTPE KOTOPHIX HaXOAHTCA MPOAYKTHBHBIH
rpaHaT-GHOTHTOBMII MeTacOMaTHT MolWHOCTEIO A0 1,2 M. KonuenTpauus 3THx
sanexell o6pa3zyeT kpynHyio (NpOCJEKCHHYI Ha paccTosHHe B0 5 KM) ocCeByIo
METACOMATHYECKYIO 30HY, OKPYXEHHYI0 ccpHell Gojiee MEJKHX METacOMaTHYECKHX
30H H CONMPOBOXOAIOIIYIOCA POCCHINAMH rpaHata. B ocHoBHO#l Macce rpaHat Meta-
cOMAaTHYECKHX 3aJiexelfi MOKeT paccMaTpHBaThCA Kak abpa3HBHOE Chij»»€, TOTAa Kak
B POCCHINAX BCTPEYalOTCK C€ro IOBCJHPHbIE Pa3HOSHAHOCTH (XHMHYecKHi cocTas
rPAHATOB KOPCHHBIX HCTOUYHHKOB M pocchineli upaenTHuen). Hmeroummecs paHHble
CBHACTENBCTBYT O pErHOHAJIBHOM NPOABJICHHH B NpeAeiax JokeMOpHUiicKHX KOMIIEKCOB
MOHIOJNIBCKOTO AINTas Xejne30-MarHe3HanbHOTO METAacOMaTH3Ma, BLIPa3HBILEroCA B
$OpMHPOBaHHH MECTOPOXIECHHA rpaHaTa, 4YTO MO3BOJIAET BLIAC/IHTL B AOKeMOpHM
MOHrosbCKOro AJITas rpaHaTOBYIO CTPYKTYPHO-METAJLJIOTCHHYECKYIO 30HY.

B HacTOsllice BpeMsA MOKAa HET TOYHBIX JAHHBIX O BO3pacTe *Kejie30-MarHe3HaIbHLIX
METACOMATHTOB. YCTaHOBJIEHO, YTO OHH MEPECEKAKOTCA NMETMATHTAMH C H3OTOMHBIM
po3pactoM 0,78 mapxa net. I'eonoruyeckue coofpaxeHHs H aHAJH3 HX NaparcHe3HCOB
3aCTABJAIOT MNpeAnojaraTh, 4TO OHH, MO-BHOHMOMY, BO3IHHKIH Ha perpeccHBHoO
craguu IV TekTOHO-MeTaMopdHueckoro uHkKmIa.

Menezopyonvie memacomamumsi. B 1984 r. B npemenax Llanckoro 610ka
Monronsckoro Anrtas B.C. Baiixosotft 1 HU.K. lllynemxko [1] o6HapyxeHBbl 3anmexH
MarHeTuta, o6pasyiomne Hxs3-I'anranckoe mMaraeTutoBsoe pygHoe none. O.T'. lllepeme-
toM (1986 r.) c nmoMomb0 MAarHHTOMETPDHH OpPYACHCHHE MNPOCIACKEHO Ha TIIyOHHY.
O6wias MNpPOTAKEHHOCTb MNMONA OKONO 6 KM npuH H3MeHsollelicdA MOIIHOCTH oOT
500 M [0 HECKOJLKHX NECATKOB MeTpoB. COGCTBEHHO NMPOAYKTHBHAA 30HA COCTOHT
H3 OTAC/LHBIX 6yJAHHHPOBAHHKIX PYAHBIX TeJl, HMCIOIIMX YTHHEHHO-0BAIbLHYIO dopMmy,
anuuoft 250—400 M, WHpHHON OT NeEpBEIX AecATKOB MeTpoB Ao 80 M. B pyzax
Ha6MI0AAI0TCA PENIMKTHI MOJIOCYATHIX TEKCTYp, 3aMewaeMux Fe-Mg MetacomaTHTamH,
NPOAB/CHHHX B BHAC MOHOMHHCPAJbHLIX OGHOTHT-rPaHATOBLIX, ITHPOKCCH-IMHAOT-
rpaHAT-MATHETHTOBHIX MOPOJ H MacCHBHBIX MarHCTHTOBHX pya. O6mee comepxaHue
xene3a B pyaax B nepecuere Ha FeO 53—67%, a B nepecuere Ha Fe — 42—52%,.
Ilo AaHHBEIM COCKTPaJIbHOTO aHaJH3a, B pyAax npHcyTcTByloT npumecH Co, Ni, V
(Teicaunbie nonn npoueHta) H Mn (o 1%). Kak nonararotr B.C. Bafixosa u H.K. llly-
NemKo, METaCOMATHYeCKHE NpeobGpa’oBaHHA HavaJiIHCh, MO-BHAHMOMY, BO Bpems Il
TEKTOHO-MCTAMOPPHYECKOr0 LHKIA, O HYEM CBHICTENLCTBYET CTPYKTYpHoe mnpeobpa-
30BaHHE yx¢ CHOPMHPOBAHHHIX MarHCTHTOBLIX PyHd Ha paHHHX ctaguax IV umukna.
OnHaxo, MO reoNIoro-CTPYKTYPHRIM AaHHLIM, KYJIbMHHAalLHOHHOE 06pa3oBaHue GoraThix
MCTACOMATHYCCKHX PYA MPOHCXOIHIO B NMpeAenax perpeccusHoro 3tama IV texToHO-
MeTaMop¢HUeCKOro 1HKIA.

Memaasozenuueckue yuxast u munomopgrsie mecmopoxcoenus Cesepo-Monzons-
K020 MemaasozeHuueckozo nosca. Apxelicku#t MetannoreHuuecxuft nuxn Cesepo-
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MoHronsckoro nosca, xak u HOxHo-MoHrosabckoro, ¢pukcHpyercsa B oﬁpaaonam,n
HHHOEANBHON MHHEpaNHIaLMH 3YJH3HTOB H KBapI-NOJICBOLUNATOBLIX nermMatargy
(no cocTaBy TrpaHaTOB NErMATHTH COOTBeTCTBYIOT P-T ycnoBuam TPaHyHTOBOY
bauun).

THNOMOPOHKIME MECTOPOXACHHAMH [UIA HHXHENPOTEPO3OACKOro MeETannoreny.
YCCKOTO LMKNA AB/AIOTCA KPEMHC-MCTACOMATHYECKHE XEJIE30PYAHBIC 3aNekH Typrey.
ronbckoro pyAaHoro noias B xpebre Xau-Xyxoit. Pyasoe Tteno I'naBHOTO Mecrq.
POXICHHA COCTOHT H3 COMHAXCHHBIX TEJNCCKOMHPOBAHHBIX 3ajekell, CyMMapmgy
MOIIHOCTh KOTOPHX B pa3jayBax gnocturaer 115 M. Ksapu-MarHeTHTOBHIE PyAn
3JcCb ACCOLIHHPYIOT ¢ KBApU-KYMMHHITOHHTOBHIMH 060COG/ICHHAMH CTAllMH KHCNOT.
HOTO BLIIIENAYHBAHHA, B 3aib0aHAax PyAHBIX 3anexel B Mpamopax o6pasyiorcy
accouHalun ¢ QGIIOronHTOM H UOH3HTOM; B KPAeBBIX 30HAX PYOHHX Te/l OTMeYeny
OHUOTNCHA-MAaTHCTHTOBbE GNacTONMTH. TR MPH3HAKH CBHOCTEIBLCTBYIOT O MeTa.
COMAaTHYECKOM TCHE3HCE YKa3aHHOTO opyAeHeHHd, 06pa3oBaHHe KOTOPOro NMPOHCXOgnT
B cneaylomefi nocneoBaTeILHOCTH: I CTaAHA — MENKOICPHHCTAA KBAPU-MarHCTHTOBay
pyna; II cragua — cnnowmuele MarHeTHToBne pyawl; III cragus — oxBapueBanme,
Copepxande MarHeTHTa B pyJax OYCHb BBICOKOC, NMPOTAKCHHOCTb PYAHLIX 3anckef
Gonee 300 M, BepoATHO, PYARl NOTPYXAalOTCA Ha 3HAYHTENbHYI0 rayGuHy. Bee a1
MO03BOJIET OTHOCHTh TypreHrojibckoe pyZAHOC MoJie K NEPCNEKTHBHBIM. B kauectpe
aHAIOTOB TAKOTO MCTACOMATHYCCKOTO MCCTOPOXKACHHA ClieOyeT PpaccMaTpHBat
XeJie30pyAHbIC MECTOPOXICcHHS Anmanckoro muta (TacxHoe), HEKOTOpbIE MECTOPOX-
meuns Ypana (Temwnoropckoe) H, Bo3MoxHO, I'oproro Anrtas (Hiickoe). Kax
H3BECTHO, MecTopoxAcHHA TaexHo#t rpynnul HMEIOT 3HAYHTENbHBIC 3AMAChl Kejlela j
NpH HAJHYHH CONMYTCTBYIOLIHX 3J/IEMEHTOB YCMEWHO pa3pabartwiBalorca. Iosromy
B JanbHelimeM Heo6xoauMo o6paTHTh NMPHCTANLHOC BHHMaHHE Ha H3y4CHHE PYAHOro
nojs TypreHronbckoro MECTOPOXKICHHS.

K MeTannoreHHyeckoMy UHKIY (BEpPOATHO, NO3ZHenpoTepo3lofickoMy) OTHOCATCA
TaKke pyIONPOABJICHHA THTaH-XKCJC3OPYSHOH# H anaTHT-THTaH-Xkeje3opynHoit dopma-
nulf, reHeTHYeCKH CBsA3aHHble C ra66po-aHOPTOINTOBLIMH dopMauuaMu MycTynun-
ckoro Mmaccupa LlentpansHo#ft MoHroaun u ero anajmoramu. Boobme, xax mpea-
CTaBJIACTCA, OCHOBHEIE PYONPOSBICHHS U (WIH) MecTOpoxacHHA Cesepo-Monronscxoft
u IOxHOo-MoHroasckofi 30H cpopMupoBanucs B pudelicknit Mmetannorennuecknit uuxn,
PygHasa crneudajiM3almis 3TOro LHKAa o6ycnoBjicHa HHTCHCHBHBIM Da3BHTHEM 3clie-
HOCNIAHUEBOTO MeTaMOpdH3IMa H COOTBETCTBYIOUIHX €My H30dalHaNbHBIX PYAHBIX
dopmanufi. I'1aBHLIMH H3 HHX SBJIAIOTCA PEOMETAMOPOHYECKHE 30/10TO-CYNbHAHKE
H kBapu-3ojioTopyausie ¢opmauun [13] H MecTopommeHHs KBapLeEBO-KHIbHOM
¢opmauun Basu-XoHropckolt 3oHbl, conecpxammne, mo nongcyetaM I0.M. Cokonosa u
H.K. Ko3akoBa, 3HauHTeNbHbIE 3aMachl KBapLEBOro Chipbd (MHWUIHOHB TOHH).

3AKJIOYEHHE

Hccnenosannua, nposefcHHue coTpyaHHkaMH CoBMmecTHo#t CoBercko-Monronsckofi
reonoruyeckolt sxcneauuun AH CCCP u MHP, no3sonnau oxapaxTepH3oBaTh
MCTAJUTOTCHHYCCKYIO CMNELHAIHIANHI0O ROKeMOPDRACKHX  CTPYKTYPHO-BEHICCTBCHHBIX
KOMILIEKCOB MOHrO/IHA ¥ HAMCTHTh HCKOTOPBIC NPaKTHYCCKHS PCKOMCHOALHH.

1. Pynurie ¢opmanum AokeMOPHR COCPEIOTOYCHH B [ABYX MCTAJUIONCHHYCCKHX
noscax — Cesepo- u IOxHO-MoHronbcxoM, mnocieaHuft moreHumanbHo HamGomee
pyZoHOCHBIff. B npeaesnax 3TOoro mosca BHACASIOTCA NOJHUHKIAYCCKH PA3BHBAIOIIHECH
CTPYKTYPHO-METAJUIOTEHHYECKHE 30HB C H3IMCHCHHCM TCOXHMHYCCKOro mpoduns OT
cyry6o d¢emuueckoro (Mxa-IaHraHckoe xeje3opylHoe MecTopoxacHHe ¢opmausH
KENEINCTHIX METACOMATHTOB, MCCTOPOXKICHHA MOMC/NIOYHBIX TpPaHATOB) K CHA/H-
yeckoMy (MecTopoxacHns BonoHYHHCKOro 610Ka, ErMaTHTOBbBIE NMOJS MYCKOBHTOBOA
peaKoMeTallbHO-MYCKOBHTOBOH# H kepaMHueckolt ¢opmanuit). Ha reppuropun Boaos-
yguckoro W Ilancxoro 6JIOKOB YCTaHOBICHAa TaKke NOTCHIHAJbHAA IIECJHTOBaA
MHHEpaJIH3alHa.
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2.B HacTosmee Bpems Gonbmioe 3HaueHHe NPHOGpPETACT KBAapU-NOJICBOIINATOBOC
MHXPOKJIHHOBOE) CHIpbE H3 MNETMATHTOB [/IA MPOHM3BOACTBA BLICOKOKAYCCTBEHHOMN
gepaMHKH NPH NOTPeGNACHHN COMYTCTBYIOWEro MeaKopa3MepHoro MycxosnTta. IoTen-
ga/IbHBIC 3aMacChl MHKPOKJHHOBOTO Chipsfi Bomomumncxoro G6noxa npesnmaioT

00 000 T.
: 3. Ha Tepputopun Bogonunmncxoro 6noxa (Gacce#tn p. Bomonumu-I'on) B 30He,
gpoTATHBalomeficas Ha paccTosHEe Gonee 30 xM, YCTAHOBJCH “CTaBpPOJIHTOBLIA
rOpH3OHT” MomHocTeI0 300—500 M npm ray6bmme no 150—200 M. CrasposHT
s HACTOANICC BPEMA C YCNEXOM NPHMCHACTCA B ‘cpHOft MeTaj/uTyprEm, 3aMeHAs
§OKCHTH H nuaBHkoBuift mnaT [7).

4.B CeBepo-MOHTroNbCKOM MCTAJUIOTCHHYCCKOM MONCE YCTAHOBJICHH PEeOMETAMOP-
pHICCKHC KOHUCHTPAUHH 30JI0TA B WCPHOCHAHUCBMX pHpeficxux dopmanmsx Basn-
Xonropcxoft m llumxuacxoft 308 B oproMeTaMopdHYECKHEE MECTOPOXACHHA XHIBHOTO

gsapua.

5.B ucnoM reosorHEs H MCTAJUIOTCHHS O0XeMOpHficKEX CTPYXTYpHO-METaMOp-
QHYCCKHX KOMIUICKCOB MOHrONHE H3y4YeHa eme panexo He pocratouno. Tark,
cpean poxemGprfickrx reoGnoxos Cemepo- B IOXHO-MOHroMLCXOr0 METAJIOTCHH-
4eCKHX MOSCOB CIll¢ HC YCTRHOBJNCHH PENHKTH CTPYKTYP 3¢JICHOKaMCHHBIX IOSCOB
paHHero aoxeM6pHs H HHTPAaKpaTOHHWX OporaGos xax HamGonee NOTCHIHAMbLHO
PYAOHOCHMIX CTPYKTYP ApesHuX wiaTdopM. [nasuniM MeTannoremrueckum dpaxropom
gmpE $OPMHpPOBAHHE 3HAOTCHHHX DYAHWX ¢opManufi B pPyAOHOCHWX CTPYXTYpax
poxeMOpus FOxHO-MOBroibcX0ro NoSca ABASIOTCA NPCHMYIICCTBCHHO NPOLECCH TEXTO-
po-MeTaMopdriccKoft H TEXTOHO-MCTACOMATHYCCKOR MPOTOAKRTHBH3ALKE IPECHBRIbLCKO-
ro MeTajuoreERdYeckoro uuxna (1,05 mapa ner). dpyrae MeTaJUIOTCHAYCCKAC HHKIL NOKA
H¢ YCTAHOBJICHBI.

JTHTEPATYPA

1. Batixoea B.C., Hlysewxo H.K., Koszaxoe H.K. Teonormiecxoe mNonomMeHHe MATHCTHTOBHIX pyao-
npossneHuft » goxemGpuficxax xomnnexcax I0xmoro cxnona Io6rficxoro Anrax (MHP) // leonorns
pya. mectopoxpennfl. 1987. N 3. C. 30-—-35.

2. Teonorns Monronscxoflt Hapomuoft PecnyGnmxn: IMosesnnie ucxonaemme. M.: Heapa, 1977. T. 3.
701 c.

3. Kosasenxo B.H., 3allyes H.C., [Spmomox B.B. m gp. OcHOBHbE rcOEHAMHYECKHE ITANB PAIBATHN
TeppETOpPER MoHronEn H HX METaUIorenEveckas cneusduxa // Sngorennsic pyansie dopmaunn
Mosrroaus. M.: Hayrxa, 1984. C. 7—41.

4. Kosaxoe H.K. Jloxembpuficxre uHOPacTpyXTYpHHE Xxommnexcu mnaneo3oBn Morroamu. JI.: Hayra,
1986. 144 c.

$. Kosaxoe H.K., Batixoea B.C., Bubuxoea E.B. n ip. Sunoresnbic TRKAM B A0XKeMOPHH I0XHOTO O6paMACHAS
Cubrpcrofi nnatdopMm H RX reoxpoHonorszecxoe obocmosamme [/ ‘Teonorus, TCXTOHHKS, DETPO-
NOTHY H pyAoHOCHOCTs AoxemOpus Cubnpcxoff mnardopmut m ee obpamiicnnn: Teoxporonoras.
Hprxyrex, 1987. C. 122—123.

6. Kosaxoe H.K., Mumpoganoe .11, 3aliyes H.C. m np. Mycxosutossic nerMaTRTM MoOHTOABCKOrO
Antaz (MHP) // Teonorans r renesuc nerMaturos. JI.: Hayxa, 1983, C. 225—-235.

7. Kpusowoc B.I1., Monoe B.C., Mosynoecxuil P.M., Yypouxun B.H. Homas cuipscsas 6a3a cTasponsTa
Ha Yxpamne // Passeaxa u oxpasa meap. 1987. N 12. C. 28—32,

8. Mumpoganoe @.11., Kosaxoe H.K. Iaseld H.Il. NoxemGpufi 3anaguof Mosromm m IOxmoft
Tysu. JI.: Hayxa, 1981. 152 ¢c.

9. OCHOBM METAJUIOTeHNR MeTaMoOpduuecKEX noscos aoxembpus. JI.: Hayrxa, 1984. 339 c.

10. Coxosoe FO.M., Bywsmun C.A. TIerMaTRTHIALHS B MCTACOMATOI KEAHHT-QHOATYIET-CH/UIEMaHETOBOR
¢anmamuof cepan. JI.: Hayxa, 1978. 83 c.

11. Texrounxa Espasun. M.: Hayxa, 1966. 485 c.

12. Texrounnecxan xapra Ceneproft Espasan. Macmra8 1:5000000. M.: T'YTK, 1979.

13. Mlepbaxoe 10.I., Jsmudmaa I'., Kasunun IO.A. u gp. Metasnorenns Morromsceoft Hapomaoft Pecny6-
nuxn (3on070). Hosocrbupex: HI'al' CO AH CCCP, 1984. 48 c.

221



YIK 550.361(517.3)
M.A. Xyropexoit, B.B. fipmomox

TEIJIOBOA NMOTOK, CTPOEHHE H J3BOJIOLMA
JHTOC®EPBI MOHIOJHH

IIpo6GnemMa NPORCXOXACHAS TEMIOBOrO MNOTOKA X MOBEPXHOCTH 36MJIH H €ro pac.
npezesicHHd B Pa3HOBO3PACTHMX CTPYXTYpPax HMeeT 6onbioe TCOPETHYECKOC B Npay.
THYECKOC 3HAYCHHC B CBA3H C H3YYCHHCM MBHXYIIHX MCXAHH3IMOB Pa3BHTHA TCKTORo.
chepnl B oneHxofft BosMOXHOCTell HCIONBIOBAHHA reoTepManbHOf sHepruu. ITosromy
OucHb BaXHO MOHKTh, XaK NMPOHCXOAHIIA TCPMHYECKas 3BOJIIONHA JNHTOCHEPH, Kakony
cTeneHh B3AHMHOTO BJIHAHHA TEPMHYCCKHX HeoaHOponHocTell Ha ray6uHe H CTpyx.
TYPHO-BCIICCTBCHHWX HCOAHOPOQHOCTEH# Ha NMOBCPXHOCTR.

HHTepnpeTanns rcoTepMHYCCKOro Noaf TpebyeT NOCTPOCHHA aficKBATHHX TCKTOHO-
MarmMaTHUYeCKHX Mofciefl, a ¢c/iH 3TH MOACAH pa3pabaTLBaIOTCA HC3ABHCHMBIMH Me-
TONAMH, TO HeOGXOQHMO ¢H3IHuecKOe OGBACHCHHE COCYMIECTBOBAHHA HX C AAHHBIME
reorepMEHE. OHAKO YACTO HCBO3MOXHO coraacopaTh BRabmiomaeMuift Tennosoft norox
H 0COGCHHOCTH TCXTOHO-MarMaTH4Yeckofl mcTopHH. Bo3HHKaeT ecTecTBeHHHIM Bompoc:
KakoBhl X¢ MNPHYHHH 3TOr0 pacxoxacHHA. Ilo-BHOAEMOMY, yCTaHABJIHBAEMOC pac-
xoxAcHHe cBs3aHo ¢ raybGmaoft paccmaTpuBacmoft reocpepui. Ecim cTPyXTypHOo-
dopmannoHENHE aHANR3 NO3BONACT O6BEKTHBHO OLCHHTH TEKTOHHYECKYIO NepecTpofixy
namb B 3eMHO#t xope, To rAyGHHHLIE Tennopoffi moTox OTpaxaeT mpouecch, OXpa-
THBalomue H Gosiee riay6oxHe rOpPHIOHTH. B KOHEYHOM HTOre NpPEMMYMICCTBCHHO
KOHAYKTHBHBIA MeEXaHH3M TEIONepenaun B NHTOChepe oTpaxaeT B Habmiogaemom
TCNNOBOM MOTOKE T¢ TCMNEPATYPHBIC BO3MYIMICHHA B MAaHTHH, KOTOpPbie NPOBOLUPYIOT
CTPYKTYPHO-BEIECTBCHRLIC NpcobGpa3oBanus B 3¢MHOf Kope, a Taxxe TenaoBo# Bxnan
aTHX npeobpazosanuil. B maHHO# cTaThe Ha OCHOBAHHA TNCOTCPMHYCCKHX H3IMEpeHHH
H MOJCNHPOBAHHA MNOKa3aHO, YTO TEKTOHO-MarMaTHYCCKas 3BOJIIOHHA HE TOJbKo
H3MCHACT 3HAYCHHE TEIJIOBOrO NOTOKA HA MOBEPXHOCTH 3¢MIIH BO BPCMEHH, HO H
BJIHACT Ha TaKyl0 “reopHIHvecKylo” XapakTCPHCTHKY, Kak MOIIHOCTb JIHTOCEpH.

OnpeneneHne MOMHOCTH JIHTOCHCPE H €€ COOTHOLICHHA C NOACTHIaIOMICH acTeHo-
chepott aBnserca oano#t m3 saxHeHimmx mpo6seM NMpH HIYYCHHH TCKTOHHYCCKOf 3BO-
JIIOUHH KOHTHHCHTOB H OKcaHOB. MeToaHka OLCHKM MOIIHOCTH JHTOChepH MmO reo-
TEPMHYCCKHM MAAHHHM OCHOBAHA HA PCHICHHH YPaBHCHHA TCIUIONPOBOSHOCTH NpH
HEKOTOPHIX MPHHATHX TPaHHYHLIX H HavaNbHLX ycaoBuax. IIpeanochuixolt mns pe-
IICHAA ABJIACTCA TO, 4TO €¢ NMOAOLIBA, MO COBPCMEHHLIM MPEACTABJICHHAM, COBNAjacT
¢ usotepmoli commayca Gaszaneta [23, 25), T.c. 3Has TeMnepaTypy conmayca, MOXKHO
paccUMTaTh MOJIOXKECHHE 3TOH H30TepMBbl. AHAJIHTHYECKHE DEIUCHHA IS ABYMEPHOro
C/lyvyas MpPH HAJIHYHH CTPYKTYPHO-TE€OIOrHYECKHX H TEMIOGH3IHUECKHX HEOQHOpOAHOCTEH
NONAYYHTh HEBO3IMOXHO. I103TOMY NPHMEHRIOTCA YHCJIECHHbIE H AHAJIOTOBbIC METOAB!
pelleHHsA YPABHEHHA TEILUIONPOBOAHOCTH. B maHHOM cilyyae MBI MCMONb30BAH METON
aHAJNIOrOBOr0 MOAEIHPOBaAHHSA HECTAIIHOHAPHOTO TEPMHYECKOTO noJia no Merony I. JIub-
maHa [7]). B npouecce peuieHHS MOXHO YYECThb NMEPEMEHHOCTb (QH3HMYECKHX CBOHCTB
NyTeM COOTBETCTBYIOLIEr0O H3IMEHEHHs 3/IEKTPHYECKHX COMPOTHBJICHHH B MoAenH, H3-
MEHATh BpeMEHHOMN LIar, a Takke 3aaBaTh BHYTPCHHHE (IOMOJHHUTE/bHBIC) TEMIOBbIE
HctouHHkH. Kak 6ymaeT moka3zaHO HHXKE, BCE TEpEYHCICHHbIE BO3MOXKHOCTH aHalo-
rOBOT0 MOAEJHMPOBAHHA HAMH HCMOJIb3OBAJIHCh AJIA pacueTa TEPMHYECKOH 3BOJIIOLHH
nutochepnl MoHrosnu.

© M.A. Xyropcxoft, B.B. ipmoniox, 1990
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PE3YJBTATH M3IMEPEHHA TEIUIOBOIO NMOTOKA
M NMAPAMETPHI MOJAEJIEA

KpoMe TpagMUHOHHON METOOHKH pacyeTa TEIUIOBOTO NMOTOKAa MyTEM Ppa3dcjibHOTO
A3MCEDCHHA TCOTEPMHYECKHX IPAJHEHTOB B pa3BeJOYHLIX CKBaXHHAX H ko3dduLHEHTOB
1eMJIONPOBOJHOCTH Mo o6Gpa3laM MOPOA H3 TEX e CKBaXHH, HCMOJIb30BAaJINCh BO3-
MOXHOCTH ONpEJENCHHA TeMIOBOrO noroka Ha ngHe o3. XyOcyryn (tabn. 1), a Takxke
no H30TOMHOMY OTHOLUCHHIO ’He/‘He B CNOHTaHHBIX ra’ax HCTOMHHKOB (TaGum. 2).
JHa4eHHA FIYGHHHOrO TEMJIOBOTO NOTOKA MOJIyYEHLl C Y4ETOM MONPAaBOK Ha BJIHAHHE
penbeda, KOHTPACTHOH TEIIONPOBOAHOCTH H BEPTHKANLHOH QHIBTPaUMH MOA3EMHEIX
poJ B CKBaXKHHaX.

Tennoro#fi MOTOK H3MEHAETCHA B LIHPOKHX npeaenax: ot 16—20 mBt/M* B FOXHO-
MOHrOABLCKOM NosAce repuuHuA Ao 90—120 MBT/M’ B rny6okoBoanoii yacTH 03. Xy6-
cyryl. MEl BeiAENA€M TPH THNA PErHOHA/IbHOTO paclpefefieHHs TEMJIOBOro MOTOKa:
1)y3kas snuHe#iHas NOJIOXKHTENbHAA aHOMAJIHA, CBA3aHHaa ¢ Xybcyrynnckolf yacThio
pafixanbckoli pudToBO# 30HBI; 2) 06/7aCTh 3aKOHOMEPHO H3IMEHAIOLIETOCA TEIJIOBOTO
noTOKa B 3aBHCHMOCTH OT BPEMEHH NOCJEAHEr0 UHKIA TEKTOHO-MarmaTu4eckoit
aktuBu3aunu B LleHTpanbHoli MoHronmun; 3)30Ha aHOMaJbHO HH3KOro TEMJIOBOTO
notoka B FOxHO-MOHronbCcKOM repuHHCKoM nosce (puc. 1).

B l]pnxyﬁcyrym.e BEICOKHME TEMIOBBIE MOTOKM NMPHypouYeHbl K ocH 03. XyGcyryn
(6onee 90 mMBT/ M), Tpu yAaneHHH OT OCH K 3amafy H BOCTOKY Ha 15 kM TemnoBoi
noToK magaer Ao 55—60 mBt/ M T.c. TpaAHEHT YObIBaHHA TEILUIOBOTO MOTOKa Mo
naTepanH coctapnaser 2 MBT/M’KM, 4YTO CBHICTENILCTBYET O JIOKANBHOCTH aHO-
manbHo#t 30HB. ITomoGHOe pacnperdesieHHEe TEIIOBOTO MOTOKa HaGmionaetcs B bBaii-
kaibcKoff BnaguHe, rOe 3HaYeHHA B OCH 03. Baitkan m Ha noGepexbe pa3znu4aroTCA
B 2 pa3a. OqHO M3 BO3MOXHBIX 06bACHeHHH 3TOrO heHOMEHAa — BHeApeHHE pa3orperoif
palixa B 3emuHyio kopy Baiixansckoit Bnaguuel nmpumepHo 4—5 MnH net Hasan [2]
V3konuHefHbI# NOABEM pa3orpeToro MaHTHIHOTO BelleCTBA, BEPOATHO, MPOH3OLIEN H
noa o3. Xy6cyrya, 4To MOATBEPHKAAETCS TFEOTEPMHYECKMMH M M3OTONMHO-T€OXHMH-
4eCKMMH OaHHBIMH (CM. TabJ. 2, HCTOYHHK YIJIX3H).

KoutunenTanbHblt pudrorenes B IIpuxybeyrynbe Havasics B NMJHOUEHE H Mpo-
JoJDKaeTcs [0 HacToALEro BpeMeHH [4]. Batikanncko-Xy6eyrynbckas pug-
TOBad 30Ha HMeECT MNEPHKIHHANLHOE MorpyxeHue B pafione Hinyuuuwl p. Srui#tn-Ion

Tabnnua |
Pe3ynnTaThl reOTepMHYECKRX Hccaeaosanuit na 03. XyGeyrya
N Koopaunatsi |I'nyGuua | Temnepa- | darny6ae- | Ceotepmu-| Tennonpo-| Tennosott | Bpemsa na-
cTaH- ojepa, M| Typa Bofbl| HHE yeckhit BOAHOCTD, | MOTOK, 6nroneHus
uan | G-I B.IL. y mHa, °C | umknero |rpamuent, | Br/mK MBt/M’
natunka, |MK/m
M
|
| 50°57"  100°24' 230 3,52 1,4 75* 1,2+ 83 Hions 1980 r.
2 5059 10023 220 3,53 1.8 50* I,1%* 55 To xe
3 5100 10020 180 3.62 0,8 74 1,0 74 Gespains
1982 r.
4 5100 10023 215 3,63 1,8 83 1,0 83 To xe
5 5110 10027 215 3,67 1,8 120 1,0 120 »
6 5107 10027 209 3,68 1,6 13 1,0 113 "
7 5100 10028 218 3,54 1,3 130 1,0 130 Hions 1982 1.
8 5100 10031 205 3,55 1,2 500 1,0 500 To xe
9 sto1r 10033 155 3,56 1,0 0 1,0 0 »

* PaccyHTaHO NO PajHOCTH TEMMNEPATYpP MEXAY ABYMA HHXHHMH OATHHKAMH
** PaccuMTAHO KAK cpemsee 3HAYCHHE KOYDPHUHEHTOB TEILIONPOBOJHOCTH, HIMEPEHHLIX NBYMA HHXHHMH
AATYHKAMH in situ.
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Pac. 1. CxeMa Tennosoro noroxa MoHronnu

1 — OYRKTH reOTCPMNSCCKEX BecNieAOBSHER: ¢ — B CXBANHEHAX, 6§ — HCTOYHHXN, B XOTOPHIX orbupannc,
npofi CHOHTAHHOTO rasa, ¢ — » 03. Xy6cyryn; 2 — M3O/MERE TEITOBOTO NOTOKA, MBT/M™: @ — ymepenno
YCTAHORJICHEME, § — OpPeANONATaeMMe; NSONNENH Ha conpencmsioffi reppuropum CCCP no (5]; ymacry
(permonmt): 1 — Tasan-Tonrollt, 2 — Hx-Ulanxafl, 3 — Haran-CySypra, 4 — UlyToa, 5 — Oo0yT, 6 — Bopoyn.
ayp, 7 — Uaras-Onmrenn, 8 — Msau-Mup3, 9 — Oomripxan, 10 — Bapx, 11 — Yanyp-Llaras-060, 12 —
Dyuaa-Bynar, 13 — Hapunrufin-T'on, 15 — Bypunxas, 16 — Apaar, 17 — pnustyun-06o, 18 — Hx-Xafipxan

H He MPOCNEKHBACTCA B reOTEPMHYECKOM MoJe loxkHee Bonnalickoro pasnoma. Oaxaxo
B IlentpansHom Xakrae H3BeCcTHH KailHo3lolickne Bynkaunl Xanylt, Tapsar, Hd3apa-
Tonroi#t, a Taxxke o6mHpHKE Moa 6a3anbTOHNOB. 3HaUHTENbHBIA 06BeM KkalfiHO30MCKHX
6a3anbTOB NpHypoucH K wnpoTHo# 30He Cepepo-Xanralickux pasnomos [1], urpasumx
BEAYUlyIO pOJIb B pa3MellleHHH MarMaTHueckux obpa3osanuft Gosnee paHHHX 3Tanos
passHTHA 3eMHON xop Monroauu. Kaitnosofickult pudTorenes sui3san akTHBH3AUHIO
3THX 30H Ha 3HAYHTC/IbLHBIC PACCTOSHHA B CTOPOHH OT rjiaBHOH BynkaHHYeckolt o6-
nacti [9]. Cesepo-Xanralickyio 30Hy pa3jioMOB MOXKHO AaCCOLHMPOBATb C COBpe-
MCHHBIMH TpaHCGOPMHLIMH pa3jloMaMH okeaHa. B 3Tom ciydyae oTpe3ox 3Tofi 30HH
Mexay 100 u 102° B.4. ABJIAETCA aKTHBHOM 4acThIO TPAHCHOPMHOTO Pa3ioma, JiexKallero
Mexay ocamu pudta. Ha cepepe XyGeyrynnckas reoTepMuueckas aHOMAJIHS COWie-
HACTCA ¢ y3ko#f monocoff mopmimenHoro TemIoBoro motoka TyHkuHckoff H Bafi-
xanbckofi Bnaaus [5]).

Bropolf TMND pernoHaJILHOTO pacnmpeAcICHHA TCIUIOBOTO MOTOKa HaGmiomaerca B
Lientpansuoli Mouroann, Bxniouamouie#t uzyvyenHme nHamu XaHrafi-Xsutafickyio H
Kepynenckyio 30Hb. 3TO CJO0XKHO NOCTPOCHHBC MO3aH4YHbIe OGNAacTH, B KOTOPHIX
BCTPEYAIOTCH YYAaCTKH C pa3HOBoO3pacTHOM xoHTHHeHTajbHOM kxopoi#t, cdopmupoBas-
wielics B OCHOBHOM aBTOXTOHHBIM cnioco6om [14]. CnexTp Bo3pacTos oTAcnbHHX 6/10K0B
xopnl noBonbHO mupok. Hampumep, Haspcxas, H3abGxaHckas, XapXHpHHCKas 30HH
cnoxeHnl mo3gHenpotepo3ofickoft xopoit, a Ononckult rpaben u noutn Bech FOxHO-
Kepynenckuft 610x OTHOCATCA K CTPYKTYpPaM CO CpeAiHe- H no3gueMe3osoltckoit xopoii.
duana3oH n3MeHeHH#t BolpacTa KOHTHHEHTaNbHOH KOpH pacTArHBaeTca Goyee 4eM
Ha 800 MAIH JeT, YTO MO3BOJIACT NMPOAHANH3HPOBATL 3ABHCHMOCTh MCXKIY TEMIOBHM
MOTOKOM H BO3pacTOM TekTorecHesa ana LentpansHo#t MoHronun.

B xoppeAAlHOHHOM aHAJIH3C y4acTBOBajO 45 3HaueHHHl TemwnoBOro moToka, ompe-
ZEeNCHHOTO B CKBAXHHAX HJH Mo oTHowenuto *He/*He, oTHOCcAmMXCA Kk 19 pasnHYHBIM
ydactkaM (cM. Ta6n. 2). Ha Tex yuyacTkax, ri¢c H3IMCPEHHS POBOAHIINCH B HECKOJIbKHX
CKBaXHHAX, PacCCYMThIBAJIOCH CPeAHee NMo y4acTky. HHTepBan BpeMeHHOro ocpeaHeHHs
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[TAREL B

Tabnuna 2. Himepemns Tenaosoro noroxs s MHP

VHaCTOX, PerHOR, METOR Koopmmmata | Bospact | A6co- | Mmreppan Ipamuenr T | Temnonpo- ['He/*He:10°%| Temnomoft norox, MBr/M*
CTPYXTYpH | moTHas | Hecnenosa- BOJHOCTB, [HIMEPEHHOE
CHlL. BA. BhicOTa, | mEft, M YHCN0 MK/Mm Br/m-K CKBAXHHB ACTO%-
M CXBaNHH EMcpen-|Benpasn, | EX**
bl
; )
Bypenxasn (IIx)—C 49°46' 99°56 R 1670 20—220 4 20 2,90 58 78
Apaar (IIx)—C 50 41 100 13 R 1830 20—180 1 21 2,90 61 61
Vnxas (Mx)—H 50 04 100 03 R 1590 290 77
Bymmaft (IIx)—H 50 46 100 48 R 1740 46 64
Bamotufin (I1x)—H 5137 100 36 PR, 1700 m 68
Xonxymm (IIM)—H 4820 98 22 D 1940 1 54
Yynyry (UM)—H 4745 100 15 Dy 2200 12 55
Xanyn-Ye (IM)—H 4724 101 36 Dy 1790 26 60
Xymsmprs (IIM)—H 46 54 102 46 P 1650 13 55
Manp (IM)—C 48 46 104 13 P 1110 20—340 2 16 2,60 42 42
Ipmuarynn-06o (IM*)—C 49 00 104 10 P 1300 10—150 1 14 2,84 40 —
Hx-Xafipxan (UM*)—C 46 55 106 00 Ja 1400 10—170 4 22 293 65 —
Opran (IM)—C 47 54 106 56 C 1280 110 70
Aprau (IM)—C 47 54 110 06 J2 1452 30 61
Ypra (UM)—H 4733 10924 J2 1390 190 79
Haprarniis-T'on (IIM)—C 4819 109 40 J2 1495 20—90 2 24 2,54 61 61
Vanyp-Laras-O6o (IIM)—C 4752 11010 J2 1480 20—360 3 25 2,85 84 74
JAyap-Bynar (OM)—C 48 14 11112 X2 1148 20—100 2 30 3,13 94 100
Jemvrapxan (IIM)—C 4745 11117 P 1168 20—140 2 13 2,38 31 31
Bapx (IM)—C 4748 . 11111 T 1157 20—130 1 25 2,03 51 46
Hsan-Mups (IM)—C ‘47 14 111 36 Py 1265 30—190 3 18 2,59 47 45
Bopoysaayp (IIM)—C 46 16 109 15 K. 1313 20—130 5 25 3,23 81 !
aran-3mmrean (IIM)—C 46 20 110 10 K. 1295 40—140 1 34 1,84 62 65
Oyumam-Ampant (UM)—M 4611 10921 K. 1255 13 55
Tasan-Tosroftt IOM)—C 4336 105 26 Cr—P, 1520 20—130 6 10 1,62 16 16
Hx-Manxait (IOM)—C 4338 105 59 Cy—P 1680 20—100 2 12 2,76 31 33
aran-Cy6ypra (IOM)—C 43 51 108 23 Cy—P, 985 20—180 3 2 1,79 38 41
Myrss (IOM)—C 43 59 107 43 Cy—P, 1135 20—80 3 14 2,76 38 4
Oyt (IOM)—C 44 53 109 28 C—P1 1100 20—80 1 14 2,02 28 28

* o nammsiM [17].
** Temonoft noTox () paccwutan mo $popmyne: ¢(MBr/m’) = 6,94In *He/*He + 165,1.
lpamesanne. Permomw: IIx — Ilpaxy6eyryme, M — llenTpamnas Momromms, JOM — IOxmas MoHronms; MeToAn ONpEAc/cHAR TEIIOBOrO MOTOKA:
C — B cxPaxmEax, Ha OCHOPAHMH ONPC/C/ICHHN TPAJAHCHTA TEMICPATYPH H TCONONPOBOOHOCTH FOPHHX Mopom; M — B HCTOMHHMKAX, 0O KOPPEINIHOHHOMY
H B3oTomEOMY otHOmemmo 'He/*He.
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Puec. 2. Caa3b Ten1080r0 NOTOKA (¢) B BOIPACTA TCXTOHRYCCKHX CTPYKTYP (T)

1 — 3m@avenme Tennosoro OTOXa Ha yuactxax: ¢ — ILenrpamuo-Monronscroro 6noxa, 6 — Oxno-
MOHrofLCKOro Nosca; 2 — Cpe/iHee IHAYCHHE R CTARASPTHOC OTK/IOHCHNC TCIUIOBOrO NOTORA JUIX MHTEpRany
BPEMCHROTO OCPeaHCHES
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Puec. 3. Casss TemN0BOrO NOTORS € NOBEpXHOCTHOR Tennorenepanmed (4,)

1 — panEMeE N0 CXBAXEERM ANS peruonos: ¢ — IOxBo-Monromcxuft nosc, § — Mentpamveo-Mosromcrnit
6nox, ¢ — IpuxyScyrynne; 2 — NHHRE perpeccnn: 8 — s scefl cosoxynuocTn sanmnux, § — ans IOxmo-Mon-
TONCKOTO MmOSCa

JaHHBIX TEIUIOBOTrO MOTOKa COCTaBJAN 120 MJH 7eT, YTO NMPHMEPHO COOTBETCTBYET
NPOAOJIKHTENILHOCTH TeKTOHHYeckodt anoxn. Ha pHc. 2 moxa3zaHo cpenHee H CTaH-
JapTHOE OTKJIOHCHHE OT CPEAHEro TEMJIOBOrO MNMOTOKA, MPHYPOYECHHOE K CEpeaHHC
KaXIoro BpeMeHHOro untepsasa. Ha ¢oHe yGbiBaHMA TENJOBOro MOTOKAa MO Mepe
yApeBHEHHsA CTPYKTYp oGpallaeT Ha ce6a BHHMaHHE MHHHMYM, OTHOCAIUMficA k o6macTam
¢ no3gHenaneosofickoif xopo#l, oOTIHYHE KOTOPOrO OT COCEAHHX HHTEPBAJIOB BpPeMEHH
CTATHCTHYECKH 3HAYHMO. DTOT pe3yNbTaT MOJNYYEH AJIA Y4YacTKOB, HaXOOALIMXCA B
Pa3THYHLIX CTPYKTYpHO-HOPMALHOHHBIX 30HaX, OTCTOALHX APYr oT Apyra GoJiee 4eM
Ha 500 xM, T.e. HCKJIOYaeTCA BJIHAHHE JIoKaabHOro dakropa. Kpome Toro, CHHXKEHHE
TEIUIOBOr0 NMOTOKAa H3BECTHO B APYrHX mo3gHenajeo3ofickux moscax (FOxubit Ypan,
Annanaun, Canaup, FOxHo-Monronbckuit nosac). B orauuue ot IenrpansHoli MoH-
TOJIHH — MO3aH4YHOM reOCHHKJIMHANbLHON 06MacTH -— MEpeuHC/ICHHBIC PETHOHBI OTHO-
CATCA K NuHeH#HLIM MosAcaM, IJIA KOTOPBIX YCTAHOBNEH NMPEHMYILECTBEHHO AaJUIOXTOH-
Helff MexaHu3sm ¢opmupoBanusa kophl. IIpouiecc TEXTOHHYECKOTO CKY4YMBaHHs, “caBau-
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paHHA” MEPBHYHON XOpHl, 06pa3oBaHHs HA[ABHIOB, XapaKTEpHbIl A/S aJUIOXTOHHOrO
MEXaHH3Ma, TIPHBOAHT K HECTAUHOHAPHOMY HCKajXXKCHHIO TEIUIOBOTO MOJA, BpeMsA nelf-
¢TBHA KOTOPOTO 3aBHCHT OT CYMMapHO# MOIIHOCTH aJ/UIOXTOHHRIX IUIACTHH, mepe-
MCLICHHLIX BO BpeMs (GOpMHPOBAHHS KOpH [15). OueBugno, 6n0kn no3agHenaneosofi-
cxoft xopu! LleHTpanbhoit Monronuu takke choOpMHPOBaHB aJUIOXTOHHLIM CnocoGoM.

Pacnpeaenenue Temnosoro notoka B lleHTpanbHo#t MOHronHu cBA3aHO CO CTPYKTYp-
po-BeuiecTBeHHON mepecTpolixoff "nepBHYHON” NPOTOKOHTHHEHTaNbHOM KOpBI, Npo-
pcxoAHBIIe Kak 3a CYET BHCAPEHHA Pa3loTPeTOro MaHTHHHOro Matepuana B KoOpy
4 nocieaylomero ero octoiBaHus (PR—C:, MZ), tax 1 3a cyeT HaABHraHHA KOPOBO-
MaHTHHRHEIX 6JI0KOB Ha OJHOBO3pacTHLIN aBTOXTOH (C;—P).

TpeTuli THN PpPErHOHAJILHOTO pPacHpE/C/ICKHA TEIUIOBOrO NMOTOKa HaGiaromaerca B
j0xuo-MonronsckoM repunnckoM mosice. Ha Bcex H3yyeHHBIX y4yacTKaX NOJIy4Y€HBI
aHOMAJIbHO HH3KHe 3HaY€HHsA TEIUIOBHIX MOTOKOB (cM. pHc. 1, Taba. 2). Kak yxe otme-
4aJ10Ch, 3TO XapaKTepHhIff NpH3HAaK JHHERHBIX TCOCHHKJIHHAbHBIX MOACOB. MBI 06bAc-
gaeM 3TOT ¢eHOMEH BIHAHHEM CYOOyKLUHH oOKeaHHYeckoff (WwiH o6AyKuUMH KOHTH-
HeHTaJIbHOM) NTHTOCHEpHI B MOMEHT GopMHPOBaHHA KOpbI JHHeHHOTO nodca. Kak Gyaer
fl0Ka3aHO HHXE, B IOKHO-MOHIOJIbCKHX TrepHHHHAaX noAo6Has reoqUHaMH4YeCKas
06CTaHOBKA MOATBEpkKAaeTCA 0COGEHHOCTAMH ByJKaHH3Ma [8].

OcHoBoOll ANs NocTpoeHHs Mopenel ABHIHCh reOTEPMHYECKHE JaHHBIE, NOJyYeHHBIE
HaMH B Pa3JIHYHBIX CTPYKTYPHO-GopMaLHOHHBIX 30HaX MoHronuu [16], a Takxe pacuet
sKJaZa paaHOreHHOM TeMJioreHepalHH B TeljoBoill pexuMm Heap. Ha onmucaHMM KOJH-
4eCTBEHHBIX OLICHOK MocJienHero ¢pakropa Heo6xonuMo ocTaHOBHThCA Gosiee moapoGHO,
TaK KaK OH fIBJIAETCS BaXXHbIM NapaMeTpOM NpPH MOACIHPOBAHHH.

KOMMIOHEHTAMH M3MEPEHHOr0 TEIUIOBOTO NMOTOKA B CTaGHIBHBIX KOHTHHEHTAJbHBIX
0671aCTAX TpPaJHUHOHHO CYMTAlOTCA paJHOTEMJIOreHepauus B 3eMHOM Kope H TemjaoBo#
noTOK, mocrynatomuit w3 ManTuu. PaseneHue 3THX KOMNOHEHTOB MOXHO CHAENATb Ha
ocHoBaHHH OTKpHITOl ®. Bepuem c coapTopamh [19] nunefinoil cBA3IM MeXAY TEMIOBBIM
MOTOKOM M MOBEPXHOCTHOH TennoreHepauueil njis MarMaTHYECKHX NOPOA;: ¢, =q* + DA,
Toe ¢n, ¢* — COOTBETCTBEHHO HM3MEpPeHHBbIf H penyuHpOBaHHBIH TEMNOBbIE MOTOKH,
A, — TNOBepXHOCTHasa TemaorecHepauus, D — kosdpdunmuent nuneinolt perpeccuy,
YHCJIEHHO paBHLIA riy6uHe croA aKTHBHOM TensoreHepauuu. [lapamerp rany6HHbl D
HMeeT Ba)XKHOE 3HAYCHHE B TEPMHUYECKHX MOJEJIAX ¢ yMeHbIuaomefica B rnyGHRy Temio-
redepaunei. IIpn ctynenyatoli MozenH - TeMoreHepalHA OCTaeTcA NOCTOAHHONH OO
rny6uusl D, a HHXke yMeHbIIaeTca CKaukoM. IIpH 3KCNOHEHUHAJLHOM YMEHbILICHHH
TenJIOreHepaluus Ha rayOHHe 2z ONpEAciseTCs H3 COOTHouleHHA: A,= Aexp (-Z/p),
a npu nuHellHoM — A, = A (1-Z2/2p). HetanbHble HCCNEAOBAHHA 3aBHCHMOCTH TEILIO-
renepauuu ot riay6unsl, nposeaeHHsle B CLHIA [27] u B FOxHo#t Adpuxke [21], noka3ann,
4TO IMIHPHYECKOE pacnpelicjicHHEe TeIJIOTCHEpaLUHH GAH3IKO K IKCIMOHEHIHA/ILHOMY 3a-
KoHy. B 3TOoM cnyuae D uHcneHHO paBeH To# riyGuue, Ha koTopoii noBepxHOCTHas
TEMJIOTeHEPalluA YMEHBILACTCA B € pa3.

AHaJIN3 CTPYKTYpHl TEIUIOBOTO MOTOKa B MOHro/IMH NMpOBEeH Ha OCHOBe 75 ompe-
oenenuit cogepxanna U, Th u K B npo6ax mopon M3 pa3iH4HBIX paﬁonon CTpaHbl.
TennoreHepalUs OLEHHBaJlach MO IMNHpHYeckoi dopmyne: A4, (MxkBT/M*)=0,132 p
(0,718U+0,193Th+0,262K), rae U, Th — kxoHueHTpauum ypaHa H TOPHA, B T[/T,
K — B Bec.%, p — nnotHocTs (T/cM %. Koppensauua mexay A, u HabmoaeH-
HhIM TEIJIOBLIM MOTOKOM MpPOBOAMJIACh KakK IJif Bcell COBOKYIHOCTH JOaHHBIX,
TakK H No OTAENbHLIM pernonaM (puc. 3). Onsa o6meit Bo1Gopkn ko3pduunent nuneitnoii
koppenauuu coctapnser r=0,719 npu ryes=0,514, T.c. KoppenanHs 3HaYHMasA. Ypas-
HeHHe perpeccuu: ¢,=23,5+17,7 A, B IOxkHo-MoHronscxoM nosice repuHHug ob6Ha-
PYXCHE HH3KHE 3HAaYCHHMS TEILUIOBOrO NMOTOKAa M MEHbUIAd NMOBEPXHOCTHas TemJo-
reHepalMs No cpaBHEHHIO ¢ oluieil sBoiGopkoil — cooTBercTBerHo 0,81 H 1,52 MKBT/M
VpasHenue perpeccus nyis KOxHO-MOHroJbCKOro mnosica 3anMchiBacTCA Tak: ¢,= 14,9+
+18,8 A, ons LlenrpanbHolf MoHroauu, BKalovamle#t ckBaxuHel B KepyneHckoif
H Xanraii-Xauralickoi#t 3onax: ¢,=38,1+11 4.
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Ta6nuna 3
Iapamerpm RexoTopuix nposmmmmil Ten0BOro NOTOKA

Mposununs Bospact | quabn, | 9° D, xm | Thy
crpyxryp, | MBr/M® | MBr/M?
MIH neT
Boctounan uacts CLUA [26] 400—100  57T+17 334 7,5%0,2 424 1,1
Anrnus 8 Yansc [24) 600—300 59+23 2313 16,016 1.5
Hopsernsa [28] 450250  50+5 20 84 3,315
Monronns 800—100 51421 235 17,7 30510
llenTpansnan yacts 800—100 58+19 38,1 11,0 3,716
10xHo-Mouronscxult nosc 320 30+8 149 18,8 2,640,

KopoBas (paauoreHHas) COCTaBAAIOLIAA TEIIOBOTO NOTOKA (,) JIETKO PaCCYHTHIBaeTcy
HHTCTPHDOBaHHEM (QYHKIMH A; 1o ray6HHe OT NOBEPXHOCTH [0 TPaHHLUM M:
g« =DA,[1 -exp(-M/p)], rae M — MowHOCTs KOpPHI, onpeacncHHas WA MOHronuy
no rpaBEMETPHYECKHM JaHHBIM [6). Buiuncnennsift mo ato#t popmysie xoposriilf Tennono
notox ans ILlentpanbHo#t MoHronun coctasnser 24, a mis FOxHO# — 14 MBT/M%

HOna cpaBHeHHs B Tabn. 3 mMpHBEACHH MapaMeTPhl HEKOTOPLIX H3YYEHHBIX ¢ane-
po30HiCKHX NPOBHHIK{ TENIOBOro NOTOKa. MOHrO/IHA MOXeT GHITH BHIAC/ICHA B 0cO6yi0
NMPOBHHIHIO TEMJIOBOTO NMOTOKA, XapaKTEPH3YIOLIYIOCA NMPHHLUMIHAJLHBIM pa3fiHunem
TENJIOBOTO peXHMa LeHTpajbHOM M roxHof uacteif. ta ocobenHocTs 06ycnoBnena
He TONbKO pa3HON BEAHYHHON pagHOTEIUIOTrEHEpalHH B KOpE, HO H PaIHYHAMH
TEIUIOBBIX MOTOKOB H3 MaHTHH B HacToAuee BpeMa. IIpuunHbI 3TOTO ABNEHHA 06ycnos-
JieHbl, MO-BHOIHMOMY, Pa3jIH4uHON TeXTOHO-MarMmaTH4eckolf ssomionuelt LleHTpansuoro
H HOxHoro mMera6moxoB MoHronun.

TEPMHYECKAA U MATMATHYECKAfl 3BOJIOLHA JHTOCOEPHI

lByMepHas HecTalHOHapHas reoTepMHYecKas MOEJb PacCYHTaHa MO reoTpaBepay,
HAylmweMy NPHMEPHO mo mepuauaHy 108° B.A. H nepecexarolieMy CIiCAYIOLIHE CTPYK-
TypHO-popMaumoHHble 30Hb: basH-O6HHCKHit rpaGen, Mannalicknit cuHKIMHOpHE,
Anar-Ila6¢ckyio ByIKaHO-TCKTOHH4ECKYI0 BiaguRy, FOxno-Kepynencknil Beictyn, I xap-
raJlaHTYHHCKYI0 TpaGeH-cHHKJIHHanb, OHoHckuit rpaGen (puc. 4,). Bmons 3toro
reoTpaBep3a HaMH TEIUIOBO# MOTOK OXapakTepH3oBaH HanboJiee MOJIHO, YTO AANO BO3-
MOXHOCTb CPaBHHTb MOJCJ/IbHBIH pacyeT H IMNHUPHYECKHE AaHHBIE,

IIpoBeneHHbie B NOCIIEAHHE oAbl AETabHbIE NETPOJIOTHYECKHE HCCIEAOBaHHA NO3BO-
JIWIH YCTAHOBHTb NajieoreoAHHaMH4YecKHe 06GCTaHOBKH B MOHTOJIHH Ha NPOTAXKEHHH
400 mun ner [8). HavanpHble M TPaHHYHBIC YCIIOBHS MOJENIH OMNpENeNA/INCh FeOH-
HaMuyeckolt o6cTaHOBKOM, cyllecTBOBaBllel B Hayase AcBOHa, T.c. 400 MAH neT Ha3an,
B 310 BpeMsa ueTko obocoGuanck ape riobasbHeie CTpYKTypnl autocdephl: Cepepo-
Espasufickui#t naneoxoHTHHEHT H okeaH [laneoreTHc. MOXHO OONYCTHTb, YTO Majeo-
KOHTHHEHT M MajieoOKeaH HMEJH TONIIHHY JIHTOCEPDl, XapaKTePHYIO ANA HBIHEUIHHX
KOHTHHEHTOB H OKE€aHOB, COOTBETCTBCHHO paBHyl0 150 m 70 xm [23]). IMogmousa
JmTocdepnl orpaHnueHa H30TepMOit contayca 6a3anbra, koTOophiit NpyU NaHHBIX rJIyGHHAX
HiMeHsgeTcs ot 1250 mo 1300°C. Ha noBepxHOCTH 3eMiIM MOAREPKHBACTCA TEM-
nepatypa 0°C. Huxe nogomsul nutochepbl HAXOOHTCA KOHBEKTHPYIOLAA acTeHOcHEPa,
B KoTopoff cymecTByer annabatudecknit Temnepatypunili rpaauent 0,45 MK/m. Drot
TPafMeHT coxpaHseTca 6e3 HIMEHEHMS N0 moaowBskl cnoa "C” Ha rayGuHe 400 xM, YTO
obycnopsuBaer Ha 3Toit rny6uHe Temnepatypy 1430° C. DTa TemnepaTypa 3agaBajach
Kak HH)KHee TPAaHHYHOE YCIIOBHE, KOTOPOE MOXHO aNnnpoKCHMHPOBaTh B NIEPBOM NpHOIH-
WEHMH KaK yAaneHHe rpaHuubsl OT 06JacTH MOAENHpOBaHHA Ha “6ECKOHEYHOCTH”.
Ha 60X0OBBIX rpaHHIIAX MacCHBa COG/I0Janoch yClIOBHE OTCYTCTBHS FOPH3OHTaJIbHOTO
OoTTOKa Temna. B TenmodHIHYecKOM OTHOLICHHMH JIATOChEpa KOHTHHEHTA Pa3fAc/ANach
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43 TPH CJIOf: TPaHHTHO-MeTaMopduieckuil ¢ TennonpopoaHocThio 2,5 BT/ M K, 6asane-
rosbiit (2,9 B1/m:K) u Bepxuioto ManTHIO (3,3 BT/M K), a nuTOChepa okeana — Ha nBa
cnofi: 6a3anbTOBHA H BEPXHIOI MAHTHIO C COOTBETCTBYIOLIHMH 3Ha4YeHHAMH Kk03d-
puLUMCHTOB TennonpoBoaHoCTH. Kondurypauus cnoes nokasana Ha puc. 4,1.

BHIKJIHHHBaHME TPaHHTHO-MeTaMopdHueckoro cios HabroAanock B palioHe xpaesoro
py/1KaHHYecKoro nosca Mouronuu. TaxuM o6pa3oM, no cTpykType AanHas oGcTaHOBKA
HaMOMHHaMla KOHTHHEHTAJIbHY0 OKpaHHy THNa Cuxor3-Anuub—SAnoHckoe Mope.
BHYTPH KOHTHHCHTaJibHOH nuTOCephl 3aJaBajlNCh TEMJIOBBIE HMCTOYHHKH HHTEHCHB-
gocThio 24 MBT/M‘, mpHypoueHHHME K rpaHHTHO-METaMOpdHUeCKOMY cJol0, obna-
patolieMy HauGonbwelt xoHuenTpauueil nonroxusymux nzoronos U, Th u K. B oc-
1alIbHBIX CIOAX KOHTHHEHTaNbHOM U okeaHHUYeCcKofi THTOChEPH B 3TOT MOMEHT BPEMEHH
renjioreHepauus He 3ajaBajnach. TakHM o06pa3oM, ynoBIEeTBOPSIOCH YCTaHOBJIEHHOE
pHMEpPHOE PaBEHCTBO NMOBCPXHOCTHLIX TEMIOBLIX MOTOKOB HA KOHTHHEHTAX H B OKeaHaX
3 KBa3HCTALHOHapHOH# 0o6CcTaHOBKE H OJHOBpeMeHHO dakT Gonbuielt qoMH MaHTHIHOTO
1eNIONOTOKA Ha OKeaHaX MO CPaBHEHHIO ¢ KOHTHHeHTaMH [13].

B mnocineneBoHCKOH TeKTOHO-mMarmaTHueckoff ucTOpuH MOHroNHM BLIZENAOTCA
HECKONIBKO BajKHEHIIMX 3TanoB, rpyNmHpyeMbiX B mo3fHenasieo3ofickuil, paHHemeso-
sofickuii, nmosgHemesosoicknit u ka#inosofickuit uuknel. IlepBeifi HUKN cBA3aH ¢ pa3-
putHeM LleHTpansHo-A3HaTckoro cerMeHTta Ilaneoteruca, Bropoit m Tpetult — c pas-
puTHEM MOHrosn0-OX0TCKOro nosca, 4eTeepThiit — ¢ o6pazoBanuem Baltkanbckoit pue-
toBo#t 30HmI [9).

XapakTepH3ys B LeJIOM Maj€OTCKTOHHYECKYIO OGCTAHOBKY MO3JOHEr0 Maneo3os Ha
TEPPUTOPHH MOHrONMH, OTMETHM, YTO OHa ONpEAeNsIach CyLIECTBOBAHHEM [BYX
rMaBHBIX CTPYKTYPHBIX 3JIEMCHTOB MNEPBOTO mopsAfKa: loxHo# okpauHbl CeBepo-
Espa3niickoro majleoKOHTHHEHTa H OKeaHHYeckoro GacceifHa ITaneoretnca. I'paHHua
MEXAY HAMH Npoxoguna Ha KpaifHeM tore MOHronHH BHYTpH paHHeME3030HCKHX
ckagyaThiX coopyxeHHHM, pa3menss MuoreocHHkaMHaibHbI [anaHynascko-Jlyrun-
ronbckuli mporu6 oT 3BreocHHkIHHANbHOTO COJIOHKEPCKOTO.

3axpuitTHe IlaneoteTHca, Hauasllleecs, NO-BHAMMOMY, Ha pylexe neBoHa H kapGoHa,
OCYLIECTBJIAJIOCh MyTeM MOAABHMra OKCaHHYECKOH KOpbl MO HaKJIIOHHBIM H CYGropH3OH-
TajlbHBIM TEKTOHHYECKHM MNoBepxHocTAM noxa Cesepo-EBpasmiickuit KOHTHHEHT, 4TO
ob6ycnosnno GopMHpOBaHHE B €ro 10XKHO# YacTH aKTHBHOM KOHTHHEHTaIbHOM OKpaHHBI
¢ COOTBETCTBYIOIIMM 3Toff 0GCTaHOBKE KOMIUIEKCOM MarMaTHYECKHX mHpossienuil u
TEKTOHHYECKHX CTPYKTyp. Ha mnpoTsXeHHH NO3QHEro mnajeo3’os XapakTep B3aHMO-
neficteua IManeoreruca ¢ CeBepo-EBpa3uifickHM KOHTHMHEHTOM He ObI OQHOTHIHBIM
H MEHAICA, OmpeaeNnsas CTaAHHHOCTD Pa’BHTHA TEKTOHO-MAarMaTHYECKHX NMPOLECCOB H
COOTBETCTBYIOIIYI0 CTPYKTYPY KpaeBoro ByJKaHH4YeCKoro mnosca. BaxHeilmiumu cta-
IMSMH Pa3BHTHA NMOACa ABJIAJIMCH CpeAHEkap6OHOBaA H paHHENEpMCKas.

B pe3ynbTaTé CTPYKTYPHLIX MEpecTpPOcK BHYTPH 3TOTO NOACa MEHANOCh H reo-
TepMHYeCKOe noJie. B TemnoduiInueckoM OTHOLICHHH npolece cy6aykuun (o6aykuum),
KOJUITH3HA H 0o6pa3zoBaHMA "rIyOGHHHBEIX HaJBHTOB” ABAACTCA MOIIHLIM HCKaXaloLHM
(bakTOpOM, BHI3BIBAIOLIHM NOHHKEHHE Ha6I0JaCMOTO TEIJIOBOr0O NOTOKA MO CPaBHEHHIO
¢ "nouaasuropofi” cutyaumeli. [eiicTBHe 3Toro dakropa Tem gonbiue, yem Goiblie
CyMMapHas TOJIIIMHA aJUIOXTOHHEIX MacTHH. Ha doHe penakcauum uckaxeHn#t renno-
BOro nons npH 3akputun [Maneotrernca HacTynana nmocjaeAyolas TepMHYECKas aKTH-
BH3aLHsA, HAAEHKHO PEKOHCTPYHpPYeMas MO NETPOXHMHYECKHM HHAUKATOpaM. DBOJIOLHA
TEIUIOBOTO MOJIA TNPOHCXOAHNIA HEPAaBHOMEPHO H XapaKTepH30Bajlach NEepHOAAMH
OTHOCHTEILHOTO "TEPMHYECKOro MOKOA” H BCOBILIKAMH TepMH4ecko# aKTHBHOCTH.
IMloatoMy MBI paccMaTpHBaeM CTaZHiHYIO 3BOJIIOLHIO TEMUIOBOTO MOJIA, KOHTPOJIH-
PYyeMyl0 MeTPOreHETHYECKHMH penepaMH.

Cpeannit xap6on (320 MnH ner Hazap). HauuHas ¢ KOHLA paHHEro M B CpeqHEM
kap6oHe 10)kHas oxpanHa CeBepo-A3HAaTCKOTO KOHTHHEHTA HMeNa aKTHBHBIA XapakTep,
H B ee npefesnax Ha TepputopuH IOxHO# MoHroann dpopmupoBasncs kpaeBoit Byska-
HHYeCKHH Mmosfic, CNOXEHHEI{ MopoAaMH aHAEC3IHT-HaUUT-pHONUTOBON dopmaumn. ITosc
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p03HHK Han naseo3oHo# cyGaykuuH, norpyxapmefica noi aKTHBHYIO KOHTHHEHTAlb-
aylo OkpaHHy noa yriom 45°. Cxopocts cybayxumum ouenusaerca B 1 cM/roa [8].
Cydsa No NpoeKuuH 3Tofl naneo3oHH, riay6okosonuslt xeno6 npoxoaun no roxHo#
nepHdEpHH  KOHTHHCHTaJIbHO#f DNHTH Y MNONHOXHA KOHTHHEHTAJILHOTO CKJIOHA,
peCTABPHPYEMOTO N0 TCPPHrCHHLIM KomiuiekcaM Jlananyabcko-JIyruHronbeKkoi 30HbL.

B uenoM reoguHaMHueckad o6CcTaHOBKa 3TOro BPEMEHH HaNOMHHANA OGCTaHOBKY
aKTHBHON OXpaHHH aHAHKCKOTO THMA.

B TepMHUeCKyl0 MOAENb, COOTBETCTBYKINYH) 3TOMY BpPECMEHH, 3aKj1aAbiBajIHCh
JaHHBIE O TEOMCTPHH 30HBI CYGAYKUHH H MOIIHOCTH cy6ayuupyemoit winTel. Mu no-
narajii, 4T0 BCA okeaHHYeckasa munTa ITaneoteTnca mMomHoctsio 70 kM Gmina cy6ay-
uuposaHa noa Cesepo-Eppasuiickylo KOHTHHEHTanbHYI0 ManTy. Jlerko moka’aTtk, 4TO
$POHT IUIHTHI, norpyxatouiefica co ckopoctbio 1 cM/roa, ROCTHrHET rAy6GHHBI 150 kM
npHMEPHO 3a 14 MAH neT.

B MonenH paccMaTpHBaNOCh INOCTENEHHOEe MNpoABHXeHHEe ¢pouta mwiuTel. as
groro BpeMeHHO#t HHTepBan B 14 MiH net 6bin pa3bHT Ha ABa, B Ka)AOM H3 KOTOPBIX
cKopocTh cy6aykiuuu cuyHTanach noctosHHo#. Bmonp 3jomm 3aBapuuxoro—Bbennoda
safiaBajiach TEMIepaTypa, HapacTalollas CBEPXy BHH3 3a c4eT GPHKLHOHHOTO pa3orpeBa.
Kpome Toro, B 310 %¢ BpeMA NPOHCXOAHJI BRIHOC JIHTOQHILHBIX 3/IEMEHTOB B BEPXHIOIO
9acTb KOpbl, YTO MOBAEKNO 3a cobo#f KOHLEHTpauHI0O pagHOAKTHBHBIX 3JIEMEHTOB.
[To3TOMY BBOQHJIHCh HJOMOJHHTEIbHBIE HCTOYHHKH, MOC/IHPYIOILIME PaAHOTENIOTEHEpa-
LUHIO B caMOM BEpXHeM ciioc norpyxkalomlefica mautel. Ilocne Taxkoro H3IMEHEHHA
CTPYKTYPhlI MOACAH GLIJIH pacCYHTAHBI TEMNEPaTyphl B JHTOoCchepe 1A BpeMeHH 32017
n 320%14 mau net (cMm. puc. 4, Ia,6).

VYxe ”3avatouHas” cy6aykuus (cM. puc. 4,lla) cosmaer 30HY NOHMKEHHOTO Teo-
TEPMHYECKOTO rpajHeHTa H TEMJIOBOrO NMOTOKAa HAaZ GpPOHTOM onyckaloweHca NMIHTHL.
Kak moxa3nipaloT HAIUH pacueThl, AMIUIHTYAR MOHHKCHHA TENMJIONOTOKA COCTABJIACT
15 MBt/M’, a TemnepaTypa Ha ray6une 10—20 kM ymeHbwaetcs Ha 130—140°C oTHo-
CHTeNbHO RocybmykuuoHHo#t cutyauun. IIpu "pa3sutoit” cybayxuum (cm. puc. 4,116)
B nuTOoCchepe mospiaseTca obnacTb OTPHIATENBHOTO, T.€. HAMPABJICHHOTO BHH3, TEMJIO-
BOTO MOTOKa, KOTOPbI#t yMeHbIIacT rIy6HHHBI! TenionoTok, uaAymul K NOBEPXHOCTH.

Panuss nepmb. HaunHas ¢ KoHIla mo3gHero kap6oHa u B paHHe#l nepMH npoH3oULNa
nepecTpofixa TEKTOHO-MarMaTH4YECKOTO apeaja Ha TeppuTopun Monronaud. O6nacte
pacnpoCTpaHEHHs BYJKAHHTOB H3BECTKOBO-LICJIOWHOH CEPHH CMELIACTCA Ha CEBEp —
8 llenTpansuylo MoHromuio, rae OHH MpeacTaBaeHsl MOMHBIM (10 2—3 KM) KOMILIEKCOM
CYIIECTBEHHO aHAC3HTOBBIX H PHOJIMT-JAlIHTOBBIX TOJIIl, NPOTAHYBUIHMCA B BHIE
HenpepriBHOro nosca (LlenTpansHo-Mouroasckoro) wnpunoff 1o 200 kM ot KotnoBnrbl
Boabmnx O3ep Ha 3amafge A0 BOCTOuHON rpanuunl Mouronuu. IleTpoxuMuueckmit
XapakTep 3THX BYJKaHUTOB COOTBETCTBYET H3BECTKOBO-IIEIOYHON CepHH.

B Cepepro#t MOHIOJIHH pacnpocTpaHeHa CHHXPOHHas Byl1KaHH4Yeckas cepHsa Gonbiuoi
MolHocTH (00 6 kM), pa3suTas B npenenax Cesepo-Xanrafickoro m Opxou-Cenen-
THHCKOTO nporu6os u o6veannaemasn B Cepepo-MoHronbckuit Bynkannvecknit nosc [18).
IIo coctaBy 3Ta cepHsi OTJIHYAETCH OT LEHTPaJbHO-MOHronbCckKo#f H mnpeacTaBicHa
nopogaMu cy6uiesoyHoro psga — TaBHEIM 06pa3oM TpaxHaHAe3nGa3anbTam,

—
Pue. 4. HamcneHRe TCPMUTECKOTO PEXEMS ANTOCHCPM BO BPEMEHR (B MAB JCT Ha3AQ)

I — 400; I — 320 (6 — nawansuas cySayrums, 6 — passuras cySayxuns), /Il — 270; IV — » Me3030¢
(a — 200, 6 — 130 mnm net Basan); ¥V — cospemennuift (HI" — Hapuurulin-T'on, YI[ — Yangyp-Uaras-O6o,
F — Bopx, Al — Osan-Uinpe, I3 — Uaran-Imrenn, Oy — Oioyt, LIC — Ilaran-CyGypra).

CxeMy PacnosiomeRns PacCMOTPeRHOTO reoTpanepia I—J cM. Ha pue. 1; /—6 — Mopenn TeMnepaTyproro
Paspesa ANTOCHEPH, NCONIOTENECEONO CTPOCHRS N TEINOBOTO NOTORA: | — WIOTepMM (0 — BEYTPE ANTOCHC-
pM, 6 — conuayca MaETEANOrO BEmMECTES), 2 — UPOPAIE TEILIOBOTO NOTOXS (¢ — MonebaMi, 6 — ycTanos-
nennufl), 3 — crpocume autocdepu (¢ — rpanuTRO-MeTaMOopduvecknit cnoft, 6 — Gasamrosuft cnofl, ¢ —
BEPXHAS MANTES), 4—6 — GOPMANEE (¢ — OCANOWHMC: 8 — TEppETeHHMe, § — xapGOBATHO-TCPPETCHEME,
S — BYAKANNWECKNC: ¢ — E3BECTKOBO-IICNIONEME, § — GEMODR/ILHEME R MENOTHME, § — IUTYTOHNYCCKRE —
TPAHETONANMIC)
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TPaxHaHAE3IHTaMH, TPAXHIAUHTAMH H TPAXHPHOZAUHTaMH. IToBBILICHHbBIE COACPXKany,
Kanus B HHXHENEPMCKHX ByjikaHMTaXx CeBepHO# MOHro/MH MO CPaBHEHHIO C apg.
JIoTHYHBIMK nopoaaMu LleHTpanbHO# MOHro/IHH NO3BOJAIOT NMpEANoONaraTh, 4YTo dop-
MHPOBAHHE DAHHENEPMCKOrO MarMaTHYCCKOrO apeania, TaK Xe¢ Kak H Cpeanexap.
6oHOBOrO, NPOHCXOAMNO HaR 30HOH cyGaykuuH, norpyxarolueiica K cesepy. PaC‘leTu,
OCHOBaHHBIE Ha CPC/IHHX COACPXAHHAX KalHA B aHNCIHTAX, MOKA3LIBAKOT, YTO Norpy.
XCHHE MPOUCXOAMIIO NOA yraamu 20—25° ot rny6un npumepHo 220—240 kM nog Iey.
TpanbHO-MOHIONILCKHM MOoscoM a0 ruybun 320—340 kM noa Cepepo-MoHromncxyy,
MOACOM.

B HOxHo#t MoHronau B paHHeM—cpeaHeM KapGoHe mnpeobianaiH H3IBECTKORo.
menouHsle o6pa3oBaHusi, B NepBoil NoJioBHHE NepMH GOPMHPOBAJIHCL NOPOAB GHMo-
danbHo#t 6a3’anbT-TPaxXHPHOMHT-KOMEHINTOBOH accoUMaLMH, CBA3aHHBIE C JHHENHRIMY
cy6wnpoTHeIME rpabenoobpasubivu 30HaMu — FOxHol I'o6u-Tanbmanbckoi u cesep-
Hoff, mpuypoueHHo# k 3oHe paisomoB I'nmaBHoro MoHronbckoro namHeaMenta. [Jo
COCTaBy M OCOGEHHOCTAM CTPYKTYPHOH MO3HUMH 3TH acCOLHAUMH ABJIAIOTCA NMONHBIM
aHAJIOTOM MAarMaTHYCCKHX. KOMIUIEKCOB COBPEMEHHBIX KOHTHHEHTaJbHMWX PpH}TOB,
YTO MO3BONAET OTOXKAECTBHTh rpabeHOOGpa3HbIe 30HLI C TAKHM THMOM CTPYKTYp [8).

H3MeHeHHe CTPYKTYpHl PaHHENEPMCKOrO MarMaTHYECKOTO apeajia 1O CPaBHEHHIo
CO CPeAHCKapGOHOBHIM CBA3LIBACTCA ¢ BO3HMKHOBEHHEM MOA IOKHBIM KpaeM Cesepo-
Espa3uiickoro najecoKOHTHHEHTa FHTaHTCKOro MOJIOFOro CyGropH30HTaNBLHOTO TEKTO-
HHYECKOTO CphIBA B HHXHHX TOPH30HTaX KOPBl M/H Ha rpaHHLE KOPHI M MaHTHA.
ITo 3TroMy cprIBY 10XHbIEe KpaeBrle YacTH Cesepo-EBpa3ulickofi KOHTHHEHTaIBHON MAHTH
CTajJlH HaJBHraTbCA B IOXKHOM HAaNpaBicHHH Ha okeaHHdecKkyro nauty Ilaneoteruca,
NMoc/eOBaTeIbHO MEpPeKphIB 30HY Cy6aykuHHN, a 3aTeM akTuBHBbIH pHdT, pacnmonaras-
wulics B 3TO BpeMs CPaBHHUTEJILHO HENaJIeKO OT rPaHHIbI TUIHT.

B m3BecTHOH cTemeHH majneoTeKTOHHYECKas oGcTaHOBKAa B paHHel nepMM Ha Tep-
pHUTOpHH MOHrojiMH HamoOMHHAJIa COBPEMEHHYIO re0OJAHHAMHYECKYI0 06CTaHOBKY 3anaja
CepepHoll Amepukn (kanudophuifickas o6cTtanoska).

B reoTepMHYECKOM MOJIE B 3TO BPEMsS NPOHCXOMHJIa peslakCalMs OTPHUATENLHOTO
TeMnepaTypHOTO rpajHeHTa, copMupoBasuierocs B KoHLe cpeaHero kap6ona. B 3one
3KCTPEMaJIbHOTO OTPHLUATENbHOTO reoTepmuyeckoro rpagueHta 31 MK/M  uepes
50 MJH JleT yke CyLIeCTBOBaJ MOJOXUTeNbHBIR rpaaueHt 0,45 MK/M. Takas 6GbicTpas
pelaxcaums CBf3aHa ¢ MOABICHHEM HONMOJIHHTE/NBHOTO TEMJIOBOTO MCTOYHHKA, 06ycos-
JIEHHOrO MNOABEMOM K MOBEPXHOCTHM aHOMajbHON MaHTHH H BbI3BaBLIErO pacTATH-
BaIOIlHE HAMNpAKEHHA B KOpe H M3JMAHHE ByJKaHHYeCKHX oGpa3oBaHuit GHMonanbHON
accounanMH. MoIHOCTh AONOJHATENLHOrO TENJOBOTO HCTOYHNKA OUCHHBAJIACh HA NpH-
Mepe IIpopunuun Baccefinos u Xpe6ToB 3anama CIIA [22]). Ona anexBaTHa BeIHYHHE
MaHTHHHOTO TENJIOBOro NOTOKa (g,,), T.€. B 3TO BpeMs B KOPY NOCTYNaJI TENNOBOH NOTOK,
paBHbn# 2'9,. Opuako aeclictBHe 3TOro JOMOJIHUTEJILHOTO HCTOYHHKA BbIPa3HJIOCH
JIHIIb B CHATHH OTPHUATEJIbHOTO TEOTEPMHYECKOro rpagMeHTa B LEHTpaJbHON YacTH
reoTpaBep3a. CnezoBaTesibHO, 06pazoBaHHe TIIIyOHHHbLIX HaABHrOB sBJAeTcH Gosee
MOIIHBIM TENMJIOBHIM HCKaXXaloIWHM (GakTOPOM, 4e€M JIOKaJIbHbIH MPHBHOC pPa3orpeToro
pellecTBa. [IpuBeacHHult Ha puc. 4,/1] reoTepMudecknil pa3pes oTpaxaeT HHTErpaabHblit
apdekT neficTBHA BceX HCTOYHHKOB TEMJa. »

Mocne cTpykTypHoit nepectpolixa nuTocdepnl cTana 3aMeTHO MEHATHCA €€ MOLIHOCTD.
Ecnu B pgeBoHe B HOxHol#t MoHronnn nutocpepa umena MomHocth 70—80 xm, uto
XapakTepHO MUIA CylleCTBOBaBIUero tam okeaHa Ilaneoretnc, To B mepMH auTochepa
3aMeTHO “oxjakganach” H H3OTepMa coauayca 6a3anbTa ONyCTHJIACh Ha TJIyGHHY
180—200 xM. Taxkad MOWIHOCTL XapaKTepHa ANA KOHTHHCHTanbHoO#t nutocdepw;
CeBepHEE 30HBI CTOJIKHOBEHHA IUIHT TaKXC OTMEYAaeTCd HEKOTOpOe OXJaxIcHHE
nuTocephl, HO ¢ MpHpalleHHe cocTaBaseT Bcero 10 kM.

Pannnii me3030#i. B koHIe MepMH, NO-BHAHMOMY, NMPOH3OLLIO NOJHOE 3aKPBITHE
TNaneoTeTnca M peXKHM aKTHBHON KOHTHHEHTaJIbHOM OKpaHHbI Ha TepPPHTOPHH MOHrONHH
cMeHuIcA o0cTaHOBKON KOHTHHEHTaNbHOM kosumm3nn. C KoHUA paHHero TpHaca B
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BocTouHO#i MOHrosMH Havancsi HOBBIH LMK TEKTOHO-MarMaTHYECKHX COOGLITHIA
B 9TO BpeMs B oceBoif wacTH MOHrono-OX0TCKOro nosca, rinaBHbIM 06pa3oM 3a mpe-
AenaMn MOHTOJIHH, BO3HHK rJly60OKOBOAHBIN BHY TPHMKOHTHHEHTa/IbHEI! MOpcKoii nporuG.
Ero 3anafHbiM OKOHYaHHEM Ha TEPPHTOPHH MoHronauu ciayxun [kapranaHTyHHCKHi
qporu6. MarmaTHyeckHe coGLITHA MpoTeKand no oGpamienunio nmporuba, o6pasys 3o-
HaJIbHO-CHMMETPHYHBIH apeas, NOAKOBOOGpa3HOE OKOHYaHHE KOTOPOTO NMPHXOLHTCH
Ha TeppuTopuio BoctouHo#t Monronnu. 3gech B y4acTkaxX, HENOCPEACTBEHHO TMpH-
fAeraloluXx Kk nporuby, M Ha €ro NpPONOJIXCHHH BO3HUKIM KpynHele GaToONHTO-
o6pa3Hble HHTPY3HH TPaHHTOB H TpaHoAMOpPHTOB. O6GJacTb HX PpacnpoCcTpaHEHHA
¢ ceBepa, 3anajga M lora ofpamiicHa MIOWIANAMH pa3BHTHA MEJKHX HHTPY3H#
nefiKOTpaHHTOB, BYJKAHHTOB MOBBILICHHOR WIEIOYHOCTH (LIOLIOHHT-JIATHTOBAA accCo-
HHALHUA), 3 TaKXe IICJIOYHBIX FPAHHTOB H CHCHHTOB, TATOTEIOWIMX K camoilt BHewmHeH
30HE MarMaTHYeCKOTo apeana.

I'eonuHaMuveckas oGcTaHOBKAa 3TOro BpeMeHH Oblla CBA3aHA C MEpeMElllEHHEM
cnpeaunrosoil 30ubl IlaneoteTHca non ocHoBanue MoHrono-Oxorckoro mosca [10].
B uLeJOoM e, YYHThIBAS BHYTPHMKOHTHHEHTanbHbIf xapaktep colwmiTuli, reoauHammu-
yeckas obGcTaHoBKa 3TOTO BpeMeHH Oblna OGnM3ka k 0o6GcTaHOBKE KOHTHHEHTAaIbHOM
KOJUIH3MH, XapakTepHoil ana CpeaH3eMHOMOPCKOTO CerMeHTa AJNbLMHACKOro MOABHXK-
HOTo mosca.

O6unbHOE BhiMIaBJICHHE KHCTbIX AuddepeHunaToB B npeaenax XsHTaickoit o6nactu
65110 CBA3aHO C MOOBEMOM FE€OH3O0TEPM B OCHOBaHMH 3ToM oOnactn, o6nanmasmeil,
CyOsl MO reoJIOrHYeCKHM OaHHLIM, MOBLIMICHHOH MOINHOCTbIO KOHTHHEHTAJNIbHOH KOpBI.
TepMoAMHAMHYECKNE YCNOBHA, HOCTaTOYHbIE [AJIA BLIMJIABIEHHA, CYLIECTBOBAJIH Ha
rnybune 60—70 xm.

C 6aTonuTo06pa3HBIMH HHTPY3IHBAMH CBA3aHO GOpPMHPOBaHME CBOLOBOTO MOAHATHA,
aMIUIMTYAa KOTOpOro, Mo-BHAMMOMY, He mpesniana 3,5 kM [3]. Tepmuueckan ak-
THBHM3aIUA AOJIXKHA MOBHILIATh TenmnoBolf NMOTOK Ha moBepXxHOcTH, a 6bicTpoe obpa-
30BaHHE CBOJOBOTO MONHATHA — CHHXaTh. JTH ABa mnpollecca, AcHCTBYS OOHO-
BPEMEHHO, CO3JalOT HHTerpanbHulf 3¢pdekT Ha MOBEpXHOCTH, Bhipaxaloluiica B Temn-
n0BOM noToke. OH nosbimaetcs B CesepHoM Merabioke Ha 5—8 MBT/M’. Ha ray6une
60 xM B 3TO Bpemsa cyllecTBoBanu Temnepatyphl 800—820°C. B IOxkuom merabGinoke
Ha Toit e ray6une Temnepatypsl He npessimany 700°C (cMm. puc. 4,/Va).

Io3aunss opa—pannnii mea. B teuenue Bceil roprl, a 3aTeM H B paHHEM MeNy Ha
Tepputopun MoHronun nponcxonunu auddepenunposanHbie rasibosbie aehopmManun
C 3JIEeMEHTAMH PaCTAXKCHHA H CXaTHA. XapaKkTep MarMaTH4ecKo# AEATENILHOCTH Gbin
AIpKO BBIpa)KCHHbIf BHYTPHKOHTHHEHTaNbHEI. MarmaTHyeckas akKTHBHOCTH Oblla
cBA3aHa ¢ pa3BuTHeM BoctouHo-MoHrosnbckoi#t pudToBo# 30HB, mpoTsHysuwefica B
CEBEpO-BOCTOYHOM HAlpaBleHHH MO HOKHOMY O6paMileHHIO coBpeMeHHoro Xo3HTai-
ckoro Haropbs. lllupuHa pHTOBOH 30HBI HocTHrana 250—300 xM; oHa mpeacTaBiAna
coGoft cucTeMy mapannesbHbIX H BETBAIIHXCA rpaGeHOB, BRIMOJIHEHHBIX 6a3aibTaMH H
TPaXHPHOJIMTAMH, MECTaMH C JIaTHTAMH, TPaxXHTaMH, Kap6GoHaTHTaMH HIH pelakKo-
MeTanbHLIMH OHroHHTaMH. I1o cocTaBy MpoAyKTOB H3BEpKECHHI, BHYyTPEHHEMY CTPOCHHIO
H obuieMy CTPpYKTYPHOMY MOJIOXKEHHIO MO3JdHEMe3030#cKkas ByJikaHHYecKas obnacTs
6nn3xka K PHPTOBBIM 30HaM, CBA3aHHLIM C BHYTPHKOHTHHEHTaJNIbHbBIM AnbnHitcko-
I'nmanafickuM KONNH3HOHHLIM NOACOM.

Kax noka’ano reorepMuueckoe MOACIHPOBaHHE, IIEJIOYHOI BYJKaHM3M B 30HAX
pacTskeHHs BoctouHo-MoHronbcko#t pHdTOBO#i 30HBI He MokeT GbiTh obecmeven
TEPMHYECKHM COCTOAHHEM JINTOChEpHl, COXpaHHBLIEH IHEPrHIO TEMIOBOTO OHAMMPA.
Yepes 70 MAH JeT, MpoOIEAIIHX TNOcCie NpeAbAYLIEro Iara MOJCJMPOBaHUA, TEM-
nepatypa Ha rjiybuHe 60 xM noHusunace 6b1 Ha 150—200°C. Moatomy HeoGxoaumo
6b1710 "BKIIIOYEHHE” JOMOJIHHTEILHOTO HCTOYHHKA TEMJIa, HAXOAALIEroca B 3eMHoi Kope.
Ec/H 3TOT HCTOYHHK NOMECTHTL B BepXxHell MaHTHH, TO KOHOYKTHBHBIA HMNy/IbC OT HETO
HE MOOCTHTHET BepxHell uacTH 3eMHOM KkopHl 3a Bce mo3aHeMe3o3oiickoe BpeMs H,
€CTECTBEHHO, He 06ECTIEYHT BhIMIaBJIeHHA MarMul. EAHHCTBEHHBIM MeXaHH3MOM GbicTpoit
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JOCTaBKH 3HEPTHH B 3IEMHYIO KODY ABJIACTCA KOHBEKTHBHBIH TemonepeHoc npu BHey.
PeHHN CHJIHKATHOTO BEIICCTBA MAHTHH B 3€MHYIO KOpy. H3yueHHe H30TOMHOTO otyg.
wenns *He/*He B Kepynenckofi 3ome [12] nokas3ano, 4To ocyliecTBIAETCS NPHBHo
MaHTHHHOrO resus B 3eMHyI0 KOpy. OQHAKO 3TOT MPHBHOC MPOMCXOAMT HE B Bype
aBTOHOMHOrQ NMOTOKA ra3a, a BMECTE C CHIHKATHHM BeliecTBoM [11]. MocTasnsemoe
B KOPY CHIHKaTHOE BEUICCTBO OGECHEHHIO TEPMHYCCKYIO AKTHBH3ALUMIO B Qopme
"paccesHHOTo pHdTOreHe3a”. KoJM4ECTBEHHBIM BbIpaXeHHEM ITOH a KTHBH3A UMM ABH/IOCy,
NOBHIICHHE TEMJIOBOrO NOTOKA C MOBEPXHOCTH (cM. puc. 4,1V6), ycuieHHOE 3po3pe
CBOZOBOTO MOOHATHA. Kak H3BECTHO, NPOUECC 3pO3HH NPHBOAHT K MOBLILICHHIO Temno.
BOTO MOTOKA, HECMOTPA Ha CHOC PaAHOAKTHBHEIX JICMCHTOB B BEpXHel 4acTH Kopi [20)],

B IOxHoM Mmerabiioke B 3TO BpeMsA OTCYTCTBOBAJI BYJIKAHH3IM H TEIUIOBONR pexiy
onpegensica npononxatomelica penakcausei HECTalHOHADHOTO TEMIMEPAaTypHoro
rpagvMeHTa, koTopuifi He npepniman 11—15 MK/m.

IposBuBmasca B CepepHoM Merabnoke nosauemMelololickas pudpToBas aKTHsp-
3auns o6GycnoBHiIa THNE TepMH4Yeckoro pexuma Boctounolt Mouronuu. Jlutocdepa
CesepHoro MeraGsioka B CBA3H C IWIMPOKHM INpPOABJICHHEM MarmMaTH3Ma MPOAOJxana
pasorpesaTbcs, a HOxHOro, rae MarmMaTH3M OTCYTCTBOBaJ, — OXJaXIaTbCA. Jra
TEHJCHIIHA COXPAHWIACh H B KaitHO30€.

Kalinoaoli. MarmaTHYeCKas OesATENbHOSTh B KalfHo30€ NposBHIIack B YOpMeE HINHAHKg
NaB OCHOBHOTO COCTaBa BAOJb MepHAHOHaJIbHOHR mosiocw ot Xy6eyryna mo obuii-
ckoro AnTtasa, DTO NpocTHpaHHe Hapyllaerca B paitone BonHalickoro pa3siioMa M B 30He
Honuunl O3ep, rae nons 6a3ansToHaos 06pasylor WIHPOTHRIC noaack. Mx npoctpan-
CTBCHHOE H F€HCTHYECKOE CXOACTBO C TPAHCHOPMHLIMH pa3jioMaMH OTMEYAJIOCh Bbilile,
Ota rpynna BYJKaHHYCCKMX NpPOABJACHHHA cBA’aHa c pa3suBuuciica B kaltHo3oe Baii-
Kanbckolf pupToBo#t 3omoit, BckpriBuiel MaHTHIO 0T TyHkuHckoR BnmaamHnl g0 Bon-
Haltckoro pasjioMa, YTO MOATBEPXKIACTCA aHAJNH3OM H3O0TONMHH renus. Bropad rpynna
BYJIKAHHYECKHX MpoaBaeHHA kaltHo30a — Ga’anbToBOCc muato Jlapuranra — mpHypo-
yeHa k cucteMe pHPTOBhIX rpaGeHos llanbch u JIf0x3, ABAAACE €€ CAMBIM CEBEPHBLIM
Yy4YacTKOM.

BocTounaa MOHIOJIHA B 1I0JIOCE pacCCMaTPHBaAEMOTO reoTpaBep3a B kaliHo3oe He Grina
3aTPOHYTa MHTCHCHBHBIM TCKTOTCHC30M, YTO NOATBEPXKIACTCA MOYTH NOJHLIM OTCYT-
CTBHEM 3/€Cb BYNKaHH3MA. B reoTepmuueckoM mojie OTpakaNHCh OCTATOUHEIC Tep-
MHYECKHE NIPOLECCH, CBA3aHHBIC ¢ HHEPIIHOHHOCTbIO KOHAYKTHBHOH TEMonpoBOAHOCTH.
Pacnpenenenue TemnepaTypHoro mois (cM. puc. 4,V) xapakTepHayeT COBpEMEHHOE
TEpMHYECKOe COCTOSHHE THTOCOEpH BAOAL reoTpaBep3a. Ha puc. 4,V BuaHO, 4TO conu-
AycHue TeMmmepaTypnl B CeBepHOM Merabioke oTMedaloTcs Ha rny6unax 300—320,
a B IOxuoM — 350—370 xM. CpaBHHBads TEPMHYECKOE COCTOAHHE COBpeMeHHOH H
paHHeMe3o03olickoft inTochepnl Boctounolt MoHronun, Mmoxno cxenats Buipof 06 yMEHb-
[IEHHH TEPMHYCCKOr0 MNOTEHUMANa BO BPCMCHH, a [UIA HACTOAINCTO MOMCEHTa —
B MpPOCTPAHCTBE: C 3amMafia Ha BOCTOK H C ceBepa Ha lor Monrosun. K nogo6Hbm
BLIBOAAM NpPHIUIH aBTOPH paboThl [6], cuATalOLIHE, YTO B HACTOAIICC BpeMsA 4acTb
3anaguoft MoHronuu, nexainas Ha npoaomxcHun Balixanncxoit pudrosoli 30HH, Ha-
XOAMTCA B CTAAMH pa3orpeBaHus, a BocTouHas — B cTaiHH OXJIAXK/ICHHA.

Jna cpaBHCHHA MIHPHYECKHX H pacHeTHHIX JaHHBIX GbUI mocTpoeH mpoduns Ten-
JIOBOTrO MOTOKA, H3MEPEHHOro B CKBaXXKHHAX, NMONANAIOHIMX B MOJIOCY TeOTpaBep3a
(cM. puc. 4, V). CpaBHeHHEC MOAC/ILHLIX H 3MIHPAYCCKUX NAHHLIX NMOKA3bLIBACT MOYTH
nmojiHoe HX coBnageHue B HOxHOM MeraGnoke H 3aMeTHHIE pacxoxicHHs B CeBepHOM.
OOHAakO OTCYTCTBHE CHCTEMAaTHHYeCKOro paifpoca JaBHBIX CBHACTE/NBCTBYeT O MPHH-
LMNHRJIbHO BEPHOM BHGOpe TpPaHHYRLIX H HAYajibHBIX YCJNOBHE MoneaHupoBaHHA.
IMo-BuaHMOMY, CYLIECTBYIOLIEE PACXOKOCHHE O6BACHACTCA HeyuTeHHON cxpniToft pa3-
rpy3kolf riIyGHHHOro TEMIOMAacCONOTOKa Ha 3aKIIOYHTENbHOR CTaAMH TEKTOrcHesa,
HE MPOABHBIICrOCA B BYJIKAHHIME, a 3HAYHT, HC 3aJaHHOrO B NEOTCPMHYECKOR MoAe/H
Ha NOCJICAHHX pacucTHHIX IIarax.
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BBIBO bl

1. CoBpeMEHHOE TEMJIOBOE COCTOAHHE JHTOCGepbl MOHrOJIHH OTpa)KaeT BCIO COBO-
KYMHOCTb €€ CTPYKTYPHBIX H BCLICCTBCHHBIX MEPECTPOEK B TEPMHYECKON HCTOpHH.
CaMble JHAYHTE/IbHbIE BeXH — PpopMHpOBaHHeE 30HBI Cy6ayKIHH B FO)HO-MOHroNbCKOM
perHOHE B MO3JHEM Majie030€, Me3030ifickas TepMmuyecKas aKTUBH3auua Monroso-
OxoTckoro nosaca ¥ Gaitkanbcku#t pudroreHes, HavaBiIniica B F01LEHE.

2. MOHrOJIHA BhIRE/IEHA B cieudHYECKYIO MPOBHHUHIO TEMJIOBOrO NMOTOKA. 3HAYEHHSA
PaAHOrEHHOTO TEMJIOBOTO MOTOKAa pa3nuyHbl B CesepHom M lOxHOM MeraGnokax —
COOTBETCTBEHHO 24 u 14 MBT/MZ, cocTaBsia npuMepHo 50% ¢oOHOBOro TemIOBOro
noToka.

3. B cospemeHHO#t TepMmuueckoit cTpykType MOHroNHH MOXHO BBIZIEIHTH TPH THMNA
PErHOHAJILHOTO pacnpesie/ieHHA GOHOBOTO TEMJIOBOTO MOTOKA, Ha3BaHHBIX HAMH Xy6-
CYTyNbCKHit, UEHTPaNbHO- H I0XHO-MOHroNbCKHit. IlepBblit npeactaBnset coboii y3kyro
nyHeiiHyI0 30HY aHOMAJIbHO BBICOKOTO TEIJIOBOTO MOTOKA H TFEHETHYECKH CBA3aH C
pHieIpeHHEM MAHTHHHOTO BElIECTBa, MTO MOATBEPKAAETCA TakKke NAHHBIMH H3OTOMHH
reaus. Bropo#t — 3akoHoMepHoe yMEHbIICHHE TEMIOBOrO MOTOKA MO Mepe YpPEeBHEHHSA
CTPYKTYP — TreHETHYeCKH MOXeT ObiThb CBA3aH ¢ OGIIMPHBIM BHEAPEHHEM pa3orpe-
TOrO0 BElIECTBA MAHTHH B MPOTOKOHTHHEHTAJIbHYIO JIMTOC(EPY H NOCTEMEHHBIM €ro
OCTBHIBAHHEM OT NEepHPEPHH 30HHI K ee HeHTPpY. TpeTH#t — aHOMaJIbHO HH3KHH TemoBoiH
notok B HOkHO-MOHronbCckoM JHHEAHOM T€OCHHKJIMHAJIbHOM MOfice — O6BACHAETCH
cybaykumeli B cepeauHe kxap6oHa okxeaHuyecko#f xopml ITaneoreruca mon KOHTHHEH-
tanbHylo Cesepo-EBpasuifickyro mumty. Ecan TonmmmunHa HagBHHYTO# MIacTHHBI KOH-
THHEHTaJbHOH KOpHl cocTaBasina 60—70 kM, TO BO3HHKIUAS HECTALLHOHAPHOCTb reo-
TepMHYeckoro mojig Oyner Hckaxatbh GoHOBbI# TemioBo# notox B TedeHwe 300—
350 mMan net, uto. oGecrnieunBaeT HabJl0JaeMYI0 AaHOMAJIHIO.

4. Bpemsa Hawana nelicTBHA TENI0BOTO HCTOMHHKA MOXHO PEKOHCTPYHPOBaTh MO
HabJIIOCHUAM BO3pacTa BYJIKAHHTOB, 3 THN TeOOHHAMH4YeCKOH OGCTAHOBKM — MO HX
cocTaBy. PacxoxaeHHA HaGNIOACHHLIX H MOAE/IbLHBIX 3HAYEHHH TEMIOBOTO MOTOKA MOTYT
CBHACTEJILCTBOBATh O CKPLITOH pa3rpy3ke rily6GHHHOTO TEMJIOMaCCONOTOKA, HE IPOABHB-
wefics B BelleCTBEHHOM BhIpaxeHHH. PaifoHoM, rae ckpmiTas pa3rpyska Hrpana, mno-
BHAHMOMY, Gosbliylo poss, aBnsetca Kepynenckuit 6nok.

B npouecce paGoThl aBTOPHI OLLYIIAIH MOCTOAHHYIO MOAAEPKKY pyKoBoauTeneit CMI'D
H.C. 3aituesa n B.H. KoBanenko. BecbMa LieHHble KOHCY/IbTallHH HaM oKa3an S1. B, Cmup-
HoB H B.I'. [Tonsk. B 3xcneaAHLHOHHBIX HCCIEOBAHUAX COBMECTHO C HAMH Y4aCTBOBA/IH
B.A. I'ony6es, B.A. IMagyunx, C.B. Ko3nosuesa u C.B. TumapeBa, KOTOPHIM aBTOPEI
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