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AKTYAJIBHBIE BOITPOCHI OCAJOYHOMU IrEOJIOrUM IOKEMBPHS
BOPOHEXXCKOI'O KPUCTAJLIMMECKOI'O MACCHUBA

B.N. Cuporun, ILII. JleGeaen

Boponedcckuu 2ocyoapcmeenHbii yHugepcumem

B csete coBpemenHOro Hayusoro HanpasneHus — 0CafONMHOW reonormu aoxembpun, 3anoxeMHcro akagemukom A B Ce-
AOPEHKO. PacCMaTpuBaILTCA METOAONOIrUA N METOANKA UCCNEea0BaHUN 0CaaOoNHO-MeTamopdnueckux obpalosanun gokembpua B
UX OCHOBE NEeXWT No3HaHue npoueccos npeobpalosaHnA 0CAAONHbIX NOPOA B MeTaMmopdAadeckue — CTagnanoHbin aKann3 NUTore-
He3a, meTamopduima. ObpauieHO BHUMAHKE Ha paHHee 3apoxaeHue CeAUMEHTOreHeda B UCTOPU 3eMnNu. Ha ero ydacrve B
POpPMHPOBAHUN IEMHON KOPb! C Joren (C 4, 35 Mnpa. neT Haian). PopMynupyeTCs PRA axKTyanbHbiX 3adas M3YYeHURA 0CafONHOA
reoncrmn gokembpun BOpOHEKCKOro KpUCTaNnNnYeCcCKoro MacCuBa — UEHTPanbHOM CTPYKTYpbi PYCCKOW NNUTbLI (COOTHOWESHME rNae-
HbiX rereTuyeckux rpynn nopoa B gokembpuu BKM, ponb 6uoreHoro gpaxtopa, npobnemn kanua, 3BanOPUTOBOro NUTOrexea, Ko-
nuuecTsa nepepuiBos U KOP BbiBeTPUBAHUA U Ap.). NoadepkuBaeTCA HEOOXOAWMOCTD UCNCNLIOBAHUA [3HHLIX CPDaBMUTENBHON
NNAHETONOrnMn ANA NO3IHAHNA YCNOBUA CaAMOro paHHero NUToreHe3a B UCTOpun 3emnu.

Buinatowniica BuinyckHuK (1941 roa) reosoru-
yeckoro ¢axynbreta BOpOHEKCKOro rocyHHBEpCHTETa
akaneMunk A.B. CnaopeHko 3anoxur B Hauyane 60-x
roQ0B NPOLLIOr0 Beka OCHOBbI HOBOI'0O HaYYHOro Ha-
NpaBACHHUA B reONIOTHH — OCANOYHaA reojIorMs NOKeM-
Opus U chopMyIHpOBan €€ OCHOBHbIE HACYyUIHbIE MpPO-
onembl [1-3]. 3TH npobaeMbl, HECMOTPR Ha 3aMeETHbIE
ycnexu B M3Y4YCHHH JOKEMOpHSA, HE CTann MEHEE aKTy-
albHbLIMH M B Hayaysle XX| BeKka, Kak B MeTO4ONOrHye-
CKOM M FHOCCONOrMYeCcKOwi OTHOLUEHHK, TaK U C TOYKH
3pEHHA UX NMPAKTHYECKOH, B TOM YHUCJIE MHHEpAreHH14e-
CKOH, 3HAYMMOCTH.

Kak wu3BecTHO, B nocneaHue 50 neT MeHaAacs
XOHLENTYyalbHbii MOAXOA K PaHHEH HCTOPHH 3emaH
(4.55-4.00 mnpa. net Ha3zan). [lpeactaBneHue 06 H3Ha-
Ya1bHO OFHEHHO-XHUAKOW 3emMne, OCHOBAHHOE Ha THMo-
rese Jlannaca, B 50-e roapl XX BeKa CMEHHAOCh Miaeen
30 HM3HA4YaJIbHO XOJIOAHOW 3eamue W nocieayiolleMm ee
7a30rpeBe MNoa BJIMSHHEM TEeM10Tbi PadHOAKTHBHbIX
ymeMeHTOB (runoresa O.FO. llmunara, I'. IOpy ¥ ap.)
Jaako yAke B KoHue 70-X ronos npoiwtoro Beka poiu-
1aCb HOBas MapaaurmMa — O ObICTPOM, MATONHUPYIOLLEM
1abope Macchbl 3eMNH, ee pa3orpese B NpouUECCe pPoOCTa,
1aCTUMHOM TU1aBJACHHKH H AuddepeHUHaUHN ee Heap
‘We 10 OKOHYAHHA aKKyMynauuH. B cOOTBETCTBHH C
)TOM napaaurmoi Bce 00nee 0OOCHOBAHHLIM NpEACTaB-
19€TCA 3apOXKAEHHE CEAMMEHTOreHe3a «C caMoro Haua-
1a» - ¢ 4.45 Mapa. neT Ha3aa. 1akK HadblBaéMas «T€MHas
ucropusa» 3eMan (4.55-4.00 mapa. seT Hazan) necre-
1€EHHO CTajla «MNpPOCBEYHBATLCA» H CykaTbca d0 4.20
4apa. neT (no BOo3pacTy APE€BHEHWIHX OCAZOMHLIX NO-
501 3anaaHoi ABcTpaiudn). B HacTtosiuee BpeMs eCTb
10CTaTO4HbIE OCHOBAHHA 1N1A TOro, YToObl euwie Oonee
VIPEBHHTb 3apOX1CHME CeaHMEHToreHesa (M oOoaee
UHPOKO THMMepreHesa M JiHTOreHesa) 10 pyoexa 4.40
1pA. J1€T Hasal: OOHApY)KEH H MCC1E10BaH 3E€MHOMN
vatepHan M3 mecteyka /Drex Xwric (3anaaHas ABCT-
pATHA) C BO3pacToM aApeBHee 4.2 mulpl. neT Ha3al (4).
1o KCEHOHTaM H 00.10MKaM UHPKOHA Obls1 onpeaeneH
caMblA NOKa ApeBHHIl MX BO3pacT — 4.404 »apa. Jer
Hazal. M3 onpeaeieHns M30TONOB KHCI0pPOIa H3 ITHX
UMPKOHOB CaexyeT BaXHEHWHWA BbIBO1 O TOM, YTO NO-

BEPXHOCTb 3E€MIH K ITOMY pyOdexy Obijla J0CTaTOYHO
OXJIaXXAEHHO!Il — TeMnepaTypa BOdbl Obijla 3aMeTHO HH-
Ae 200° C, 4To 03HayaeT B YCJIOBMAX BLICOKHX 3Haue-
HUK aTMOCQEpHbIX JaBNEHHA NMPUCYTCTBHE €€ Ha Mo-
BEpXHOCTH 3€M.TM B KHMIAKOH Pa3e. IDTH daHHbIe NO du-
3H4E€CKOMY COCTOAHHIO BOIbl HAX0IATCA B MOJIHOM CO-
OTBETCTBHH C JaHHbIMH CPABHHUTE/IbHON TJIAHETOI0T MM
— 0 ObIiCTpOM, ragonHpymrouieM Hadope Maccbl 3emau
(20 99,90%) B TeyeHue nepsbix 50-100 mMaH. aeT. o
«ropayei 3emne» B WHTepBaie 4.55-4 40 wmapa. ner.
OTHOCUTENbHO oXJakieHHOA 3emne (¢ 4.40 npo 4.20
MJApPA. N1IeT Ha3al), 00 WUHTEHCUBHOF «THKeJoH» O0M-
OapaupoBke 3eMaM (Kak W BCEX BHYTPEHHWX [UIaHeT
CONHEYHOH CHUCTeMbl) KPVIIHBIMM METSOPHTHBLIMH Te-
namMH B nHTepBane 4.20 - 3.80 Mapa. et Hazaa. Takiiw
oOpa3oM, caMas paHHAS WCTopus 3eman (4.55-4.45
MJpPA. J€T Ha3al) — 3TO MCTOpHA e¢ 1HPdEpeHUHaLIHI
Ha A4p0, MaHTHIO U 3EMHYIO KOpY. NpUYyeM. ¢ NO3WUHHA
HOBOHM NapaaurMsbl, €CTb A0CTAaTOYHbIE DCHOBAHHA CUM-
TaTb, YTO 3¢MHAaf KOopa «C CaMOro Havaslay Obll1a He
TONbKO MarMaTH4YecKoi, a 0Caa04HO-MarmMaTH4YeCKoil
reocgepoi.

[ n1aBHbIM METO10M HAY4YHOrO Hanpas.€H!US. 3a-
noxxeHHoro A.B. CuaopeHko, ABjIgeTCs riavOoKoe H3)-
YeHHe npoueccoB npeodpa3zoBaHHs 0Ca104YHbIX 00pa3o-
BaHUH B METaMOpPPHYECKHE TOPHbie NOPOIbl, KOPPErT-
Hblll «nepeBoa» Had1KIaeMbIX MeTaMOPQPHUYECKHX NO-
poa B HeMeTaMopdH30BaHHbIE 0CaN0YHbIE (M1l Marma-
THYECKHUE) IKBHBAIEHTDI.

OOBERTOM HCCiie10BaHHA. TakHM 00pa3owm. (10.1-
)KEH ABHTHLCA BECb KOMILIEKC FE€HEeTHYECKHN\ THIMOB OCa-
JOYHbLIX MOPO., H3IBECTHL!X HAa aHEpO30iCKOM 3Tane (a
He TONbKO OO.IOMOYHbLIX. YTO MPHHHAAIO PO.ab CElM-
MEHTOr€He3a B paHHEH UCTOPHH 3em.lit). B noae 3peHus
JIHTOI0ra - J1OKeMOpMCTa rnonalaer BeCb LIHPORMI
CNEKTP NPOUECCOB, HMEIOWMHX OTHOWEHHE K POAICHHIO
H "OBLITHIO" OCAIOYHOI NOPOAbl, HAYUHWHAR C MPOUECCOB
BbIBETPHBAHMA, NEPEHOCA BELIECTBA. CCIMMEHTOreHe3a
H IMTOreHe3a W, HakoHeu, MeTamopdiizma. BawHellwee
3Ha4Y€HHe NpHOOpeTaeT pa3padOTRKa [EHETHYECKON
K1aCCHPHKAUHH MeTaMOpP(PHYECKHN TOPHbIX NOpPOa ¢
V4ETOM HX NEPBHYHOR 0CAA0YHON NpHMPOIbl. BOCCTa-
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HOBJICHHS (auunaibHOil U Oosniee WHUPOKO — najeoreo-
pPaMUeckoi W MnaneoreogMHaMH4YECKOHW OOCTaHOBOK
(GOpPMUPOBAHHUA 0OCAdOYHbIX NMOPONd, WU, HAKOHEL, MNpo-
LIECCOB PYIAOreHe3a, CBA3aHHbIX ¢ Pa3NIHYHbIMH CTalHUS-
MK POPMHUPOBAHUA H "OLITHA" OCaZO4YHOH nopoasi. Oa-
HOW M3 BAKHEMLIMX MPOO.1eM 0CAA04HOMN reosloruu Jo-
kemOpus A.B.CuaopeHko M ero yuyeHHkHu [5, 6 U ap.]
CYMUTAIM CUEHKY ponu OHoreHHoro ¢akrtopa B popMu-
POBaHHHK 0CAJ04YHbIX NOPOI, HAYHUHASA C PAHHEIO apxes,
4YTO WMEET MEPBOCTENEHHOE 3HAYEHME KaK And Teope-
TUYECKOHW W NMPaKTHUYECKOH reoJIOrHH, Tak M sl BCEro
eCTECTRO3HaHuUA.

Ha reonorudeckoM ¢akybrere BOpCHEKCKOro
rocysuBepcurera umaev A.B.CHOOpEeHKO akTMBHO Noa-
Aepkan ero yuyutens u apyr npogeccop M.C.Touunaun
— OCHOBaTe/lb U HaY4HbIH pykoBoauTeab [1podieMHON
NadoOpaToOpHK reonorid H MUHepanbHOro coipsd LIHIP.
Oco6oe 3HaueHue M.C.TouunuH npuaaBan 3alayam
H3yuyeHMUsA rpeodpazoBaHUM MCXOAHLIX NMOPOA HAa MHHE-
pPa15HCM YPOBHE, OLUEHKU PO.M BYJIKAHOTEHHbLIX TIpO-
1lecCoB B GOpMMUPOBAHUM 10KEMOPHUACKHX CTpaTH(H-
LIUPOBaHHbIX NOPOA 3€MHOM Kopbl [7-9].

Me:xay TeM npupona pakuHen (10 4,2 mapa. jer
Ha3al) 3€MHOM KOpbl, €& IBOJIOUUS A0 CHX NOP MNOYTH
HCK/IKOUYHTENbHO PacCMAaTPHUBalOTCA C MO3MLMIA Marma-
TH3Ma M MeTaMop(pu3Ma, NO-NpexHeMmy npeodnanaroT
MarmMaTd4yeCKue, MeTaMOp(PHUYECKHE HIH  MarmMo—
vMetamop@riyveckne moaesan (A.ll.BrHorpanos, [loi-
aepsat, I'puH, Tennop, XomnnaHza, Jlytu, PuHreya
ap.[10-12]). 3HayeHHe AUTOreHe3a B paHHEH HCTOPHH
3¢MHOH KOpbl OCTA€TCA HELOCTaTOYHO OLEHEHHOH H
OCBELUEHHON. TOAbKO B MOCI€AHHE AECCATHIETHS Hame-
TUAMCh LONOKHWTE/NbHbIE CABHIY B OTHOLUEHWH OLIEHKH
posiu nuToreHesa B paborax B.A.Pyinuka, 3.B.Cobo-
roBuya, B.A.TenskoBa, O.M.Po3eHa, B.3.Herpyiia.
vi.A. beprmaHa v aop. [12-16].

B cBeTe BbiLIECKA3aHHOIO0 BECbMAa aKTYalbHOH
NpEACTABASETCA 3ajaya UCCeaoBaHWi aokembOpus Bo-
POHCXKCKOro KpucTtainvueckoro maccuba (BKM) - uen-
TPAibHON CTPYKTYpbl PYCCKOM MIJiKMTHI, B NMpeaeiax Ko-
TOPOr0 HaxOJAWTCA YHMK&1bHasg MO 3anacaMm JOKEM-
OpHiCKasa #keljie30pyaHas NMpOBHHUMA. BbiscHEeHWE poak
JAMTOTE€HE3a B CaMOH paHHEN HCTOPHUM CTaHOBJIEHHA
KOHTUHEHTA1bHON 3€MHOHW KODbi PETHOHA CTABMUT JIUTO-
0rOB—10KeMOpPHUCTOB Nnepea 3ajayen, B KOHEYHOM HUTO-
re. CO031aHUA  KOMIUIEKCHOM  0Caan4yHO—MarmMaro—
MeTamopduueckoid Moaenu, (GopMHpPOBaHHA CHATHYeE-
CkOH 3eMHOM KOpbl B 10apXencKoe ¥ paHHEapXeHCKoe
BpEMS.

K yitciy HauOoJiee BakHBbIX H aKTyalbHbIX BO-
NPOCOB 0Calo4yHO# reonoruu noxemdpus BKM oTHo-

CATCS CleIYIOLIHE:
1. KonrHuecTBEHHOE COOTHOILEHHE TEPPHUIEHHBIX,

BY.IKAHOI€HHbLIX, XEMOICHHLIX H OHOTreHHbIX nopoil B

pa3pe3ax paHHero ¥ NO3J1HEro apxes peruoHa.
2.Poab OMOreHHOro (paKktopa B HaKOIUIEHHH Kap-
OOHa1THBIX, VIMEPOINHCTbIX H KEIE3IUCThIX OTIOKEHHH B

paHHHEM J10KeMOpHH.
3.Macuitabbl NposBAEHUH IBanoOpUTOBOro JHTO-

reHe3a, B MepBYKO oyepeab Ha TEPPHTOPHU XKej1e30pya-
HOM npoBHHUMH KMA.
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4 MexaHu3M HaKOIMIEHUss Kaius B Cynpakpy-
CTIbHbIX, MEPBHYHO OCAZOYHLIX MOpOJax pErHoHa H
UCTOYHHMKH €ro NOCTYIUIEHUS NMPH PaKMUTH3ALIHNY.

5.I'eHeTnyeckas nprpoaa UCTOYHHKOB HaKoILie-
HUA MHUHEPAJIOB TAKEION (Ppakuvu (B NEPBYIO OYEpeEDb
UMPKOHa, 0aaaeunuTa, MOHAiuMTa, KCEHOTHMA) B OcCa-
A0YHO-METaMOD(PHUECKHUX TOJLUAX JOKEMODUS.

6. Knumatudyeckue ycioBUs (POpMHUPOBaHMUA 10-
KeMOPHUIACKUX KOp BbIBETPUBAHMKA.

7.KpynHbie nepepbiBbl B CEAMMEHTOrEHE3E M
dopMHUpOBaHHE [OOKEMOPHUMCKMX KOP BbIBETPHUBAHMA,
CTadHabHbIH aHaI M3 JIUTOrEHE3a.

8.CTerneHb CX0ACTBA M pazinvyMvs BbISABICHHbIX
XapaKTEPHCTUK GOPMHUPOBAHHUS O0CAIOUYHBIX OTI0KEHHUM
paHHero 10keMOpus 1 GaHepo3os.

9.VcnoBus caMoro pasHero ceiMMeHToreHesa (cC
Y4€TOM JaHHbIX CPAaBHHUTENbHOMN NIAHETONIOTHUH).

[leTporpado-neTpoxuMHUUECKMA  aHanui  nep-
BRHYHOH NpHpoabl THEHCOBO-MHIMAaTHTOBbIX 00pa3oBa-
HKill 000AHCKOro KOMIINekca paHHero apxes BKM (u3o-
TOMHbLIK BO3pacT Mo UMpKOHY 3178 +39 MaH. net [17])
¥ BblAE/IEHHUE W3ONHTOTEHHBbIX PANOB MO3BOJIMIM B Nep-
BOM NMpUOAKKeHuK onpeaenuts [18, 19], uto 59% no-
pold cyOcTpaTta COOTBETCTBYIOT rpayBakkam, 21% ByJ-
KaHHTaM OCHOBHOro coctaBa u 20% nopon cydctpara
rHEHCOBO-MHIMAaTUTOBOIO KOMIIEKCA COOTBETCTBYIOT
MEpBUYHBIM TNeEJIMTaM. BakHEHW UMK CyNEepKpyCTab-
HbIMH POpMaLMUsiMHU B COCTaBe 0OOSHCKOroc KOMILISKCa
ABAAICTCA:  IpaQUT-KOHAANMTOBasA, KaibLUM(PHPOBai,
KEJIC3UCTO-KPEMHHUCTO-THeHcoBas (OpaHcKas accolua-
LK), MeTarpayBakkoBass PUTMHUTOBas CeEpOrHeicoBas
(pOCcoluaHcKkas accouuauus); MeTarpayBaKKOBasi Ipy-
0000/10MOYHasA TpaHOLHOPHUT-THelcoBas (NOHCKas ac-
couuraums) [19, 20].

TakuM o0OpasoMm, ynbTpameTamopgHueCKkHe rpa-
HidTouaLl BKM dopMupoBanvce npeumyuiecTseHHO 3a
CUET NOpOA anorpayBakkoBoro psaa. Bonpeku pacnpo-
CTPAHEHHbIM MpPELCTaBIEHHUAM O (POPMUPOBAHHH aBTO-
XTOHHbIX I'PAaHHTOHI0B MO MeTadasutaM [21, 22] ano-
0a3sWTOBbIH psl OKa3alcs B LEJIOM HE OMpEIEAIOLLHM.
CnenosarenbHO, Maccosoi  yabTpameTaMopgH4ecKoil
nepepadoTKH OOJILIIMX MO IUIOLAAAM DPACnpoCTpaHe-
HHA W 00beMy Macc opTonopoa MeTabazuTOBOro psna B
npeneiax BKM He npoucxoaunno. IepsuyrHo o6noMou-
Hble CEIMMEHTOr€HHble 00pa3oBaHus, obnagas caMoM
BbICOKOH QUIIOWI0NPOHULAEMOCTBIO, ObIIM IHEpreTHYe-
CKH 00Jiee BbIFOAHBIMU AN POTEKAHWS MOCIEIVIOLUHX
MPOLECCOB YAbTpaMeTaMOpdH3Ma U rPaHHTH3ALK M.

BMecTe ¢ TeM posib BY:IKAHOr€HHBIX MPOLECCOB
B HaKOIICHWH NOKeMOPHMACKNWX OT/IO0KEHMH peruoHa
OCTA€TCA BO MHOIOM HEONPEACAEHHOW KaK B OTHOLe-
HHH, Da3UTOBOro, Tak U PHONUTOBOrO THNOB. Heobxo-
AHMbI Kak TPaIHUHOHHbBIE, TAK U COBPEMEHHbIE, MPEX e
BCEro, NPCUC3HOHHBIC METOIbl HCCe10BaHWA (HanpH-
ME€p, COAEPXKAHHH WHIUKATOPHLIX 31EMEHTOB-NpIMe-
CEH, B TOM YKCJIE PEeNKO3EMEIbHBIX) MpeaAnonaraeMbix
NEpBHYHO B)JKAHOTEHHbIX METaMOPPHUUYECKHX MOpo.1

(Tak Ha3blBaeMBIX OTpOCNaKUEB. OpTOaMMUGOTHTOB M
T.M.).
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B axTyanbHbIX BOMpOCax NMO3HAKHHUA VCAOBHI HO-
KeMOPHICKOr0 JINTOreHesa yC:10BMs HAaKOIUIEHHA Kap-
OOHaTHBLIX H 3BANIOPHTOBLIX OTJI0OKEHHH HMEIOT 0COOY10
3Ha4YUMOCTh. ITO ObIJIO 0CO3HAHO euie B Hayaire 70-X
rogoB npowenwero Beka [5, 23]. B aokembpun BKM
OHH LUMPOKO Pa3BHThbl B pa3pe3ax pPaHHEro npoTepos3os,
YCTaHOBJIEHbI U B COCTaB€ apXeHCKHUX OTJOXEHHH, On-
Hako (alHaIbHbIE YCIOBHMS UX JIMTOreHesa, poiab 6MO-
reHHOro (pakTopa B KapOOHAaTOHAKOIUIEHHH BCE elle He
BbILULTH M3 MPEeNBAPHTENbHON CTaUMU MPeanosoKeHUH.
Jlns 000CHOBaHHBIX BbIBOAOB HEOOXOAHMM TILATENbHbIN
AHAIM3 CTPYKTYPHO-TEKCTYPHbIX OCOOEHHOCTEH CTpoe-
HUS KapOOHATHBIX MOPOA C UENbIO BLIABIEHHS NMEPBHY-
HbIX OMOreHHbIX (QOpPM, HCCAEAOBaHMA COOTHOLLUEHHH
H30TONOB VIJiepoda M KHUCJA0pOoAa KaK MokasaTenen ux
UCTOYHHKOB M KJIMMATHYECKHUX YCTOBHMI HaKOIIEHMA
avTUreHHBIX KAapOOHAaTOB (NOMCKM TNOCIEIHHUX Tpea-
CTaBASIOT COOON HeoOXoaHUMOe YCIIOBHE KOPPEKTHOCTH
pellleHHs 3aJa4 U30TOMHOI0 aHAIM3a).

Bonpocsl rajorese3a U 3BanOpMTOBOro JMTOre-
He3a B NJOKEMOpHH pervoHa TakXe MokKa NpaKTHYECKH
TO.1bKO 0003HaueHb! [24, 25]. Mexay TeM HeAOOUEHKa
MX POJIM YpeBaTa NpocyeTamMu NpU pa3paboTke reHeTH-
YeCKMX MoJeneh neTporeHeauca H pyaoodpazoBaHHA,
TaK KaK MPOJYKTbl IBArOPUTOBOrO JIMTOrEHE3a MOTYT
ObITb MCTOYHHMKAMH, B MEPBYKD OYEpeldb, LIETOYHbIX
METANJI0B H AHHOHHBIX KOMINEKCOB METAMOPPOTeHHBIX
dmonaHbix cucteMm. B npeaenax BKM Haubonee Bepo-
ATHBIMMU NMPOHM3BOAHLIMH 3BANOPHTOBOrO JIMTOreHe3a
NPeACTaB/IsIOTCA LIeJOYHOAM(PHOONOBbIE W ITUPHHO-
Bbl€ XKEJE3UCTbi€ KBapUUThb! [24], 3aKOHOMEPHOCTH pac-
MPOCTPAHEHHUA KOTOPLIX B pa3pe3ax KOPOOKOBCKOM CBH-
ol KMA 10 cux nop ocrarorcs npeaMeToM AHCKYCCHH.
He #HckalOueHa BEPOSATHOCTb IBANOPHMTOBLIX (aLMH
JIUTOreHe3a U B MOCTXOPOOKOBKOE BpPEMS HAKOILIEHMS
OTNOAEHHA POrOBCKOR CBUTbI paHHero nporeposos. Ha
3TO YKa3blBalOT €AUHHYHbIE HaXOAKHW CYIbPaTOB H MO-
BbILUEHHBIX coaepxaHuii Oapus B npenenax Tum-
SctpeboBeckoit cTpykTyphi. CaeayeT oOpaTHTb BHUMa-
HHE Ha BO3MOXHOCTb KOHTHHEHTaJIbHOTO 3BaNOPHTOBO-
ro JUTOreHe3a (KOHKPEUMOHHO-UEMEHTALHOHHBIX 00-
Pa30BaHMUIl B CJIOAX KAACTHYEKHUX NMOPOA) B JOKEMOpHH
BOCTO4HOH 4yacth BKM.

Petpocnekuus MaciitaboB, 4acTOThl H YC.IOBHH
QOpMHPOBaHUA JOKEMOPHACKHX KOp BbIBETPHBAHMS,
YCIOBHH JIUTOreHe3a BbICOKOIJTHHO3EMHUCThIX H TIMHO-
3EMHCTbIX NOPOA HMEET HE TO/1bKO TEOPETHYECKOE 3Ha-
YeHWe, HO BaXHa W C MPAKTHYECKOH CTOpPOHbI B TOH
Mepe, B KaKOW NTHTOreHe3 onpenesiseTr MeTalloreHHye-
CKYI0 Cneunany3lauvio OTI0XKEHHH, KpOMe 3TOro riu-
HO3EMMHCTbl€, B YaCTHOCTH YIJ1€POIAHCTbIE, METAMOP(PH-
yeckHe nopoabl B ycnosusx BKM sABnsoTCAs BakHen-
lueH pyaoBMeLIAIOUIEH CpelOoH JOKATH3aUWH MEeTaMop-
GOreHHbIX pya 3010Ta, NOAHMETALIHYECKHX pya, naa-
THHOM10B, @ TakXKe NPEACTARIAOT COOOH ri1aBHblE OOK-
CHTOMaTepHHCKI:e o0pa3oBaHrs KMA [26-29].

OJHKM M3 CaMbIX HHTPHMIYIOWMX NpeacTaBaALT-
CS BOMPOC O NPHPOIE KA1HA M MEXAHM3MAX ero Hakon-
€HHA B CYMPAKPYCTaAlbHbIX NOpoJax A0KemOpus. B
HacTosulee BpeMs avTireHHbiil KITLUJ Bo3HMkaeT B c1yv-

4ae BbICOKOH aKTHBHOCTH Ka1MS B OKpYAKallleil cpeae
(kpHcTanau3auua KIIL ¢ raiutoM B 03. [ocyvuT, Baii-
oMHHr. ClLUA; maccosoe pa3sute KIILU - npomerxy-
TOYHbIH OPTOKNa3-CaHUIHUH B 3a1€RaX KATHWHBIX CONEM
BepxHEKaMCKOrO MecTOPOAKIJEeHHSs W B BepXHell 4acTH
COJITHO-MeprebHoM Touu [301]).

B npeaeaax [TaHkoBckoro »e:e3opyaHoro yya-
ctka KMA (CtapoockonbCKUit pyaHbift paioH) ayTu-
FCHHbIM KajlWEeBbI¥ MO7€BOM LUNAT BCTPeEYeH B C;1a00
MeTaMOpH30BaHHbIX (pauus 3eieHbiX ClaHuUeB) Kap-
OOHaTHBIX M XXEIEIUCTBLIX CAOAX NMPOIYKTHBHONM TOMLLLM
KOpOOKOBCKOM CBHUTbI [31]. B kapOOHATHBIX W Ke.le3n-
CTbIX CJ/IOSIX COJEepARaHHe KalHLUMaTa BeCbMa H3IMEHYU-
BO — OT €AMHHYHBIX 3HAaKOB 10 23%. yalwe Bcero 2-3%.
[TonoOHble HaxoaKH ayTUMCHHOrO KajiflinaTa B JOKeM-
Opuiickux oOpaszoBaHuax BKM He eanuuydbl. 10 naer
OCHOBAHHME TMOJIaraTh, 4TO TPAIAHUUHOHHOW MOAESH €ro
NMPHBHOCA TPAaHHUTH3HPYIOLUHUMH CKBO3bMarMaTHyecCkh-
MH ¢pmoHaaMH [32] MOXET OKa3aTbCs albTePHATUBA —
HaKOIUIEHHE Kaus TUNEPreHHbIMHK lipoueccaMit no-
CpSACTBOM MEXaHH3Ma A0KEMOPHHACKOro peUMKIKHIa.

I'eHeTHHECKas OMAarHOCTHKA MMHEpalioB TAKE-
noi ppakuvu (UMpKoHa, OaaaeusinTa, UIbMEHHUTA., MO-
HaUuHTa, KCEHOTHMa W Ap.) HMEEeT BakHOE 3HAYCHUE LA
uenerd MNo3HaHWUS BOMPOCOB reHe3duca ravboko MeTa-
MOpP(H30BAHHLIX Nopoa AokeMOpus. CeroaHs HaMeTH-
J10Cb TPU OCHOBHbLIX HanpaBjIcHHS B MCNOJb30EAHMH
HauOboJiee M3yYEHHOro ¥3 HUX - LPKOHA. B METPO.10-
MU, TEOXPOHOMNOrHH M IHTOJ0rO-CTpaTUrpadiirieCKiX
PEKOHCTPYKUMAX. TUnoMopduim, THIIOXUMH3IM H OHTO-
FreHUss UHPKOHOB C YCNEXOM TIPUMEHAKTCA A9 UeneH
KOpp€IAUMH pa3pe30B H U3YYEHHS NEPBUYHON NPUPO.Ib
metaMopdu3oBaHHeix nopoi BKM [33. 34}.

B 3akmouyeHnu cieayet ckasaTb, YTO CBOEBpe-
MEHHOE pEIUEHHE AKTYa1bHbiX BOMPOCOB 0CaIOYHOW
reo;Iordv  JOKeMOpUs MNPESIACTaBASETCS  YCMELUHbIM
JIMUI> Ha OCHOBE CHCTEMHOIO MOIAX0A3 X PeTPOCneK-
THBHOMY aHanu3y Metamopduyeckux dopmaumi Bo-
POHEKCKOI0 KPHUCTALIMYECKOrO MaccHBa € HCMOb30-
BAHMEM COBPEMEHHBLIX H HOBEHLUHUX METOJ0B nonvye-
HUA T€HETHYECKOM MHPOPMALIMH, BKIHOYAA JOCTHAEHHA
CPaBHHUTEJIbHON FL1aHETCIOTMH, YTO OTKPOET peasibHb!e
BO3MOXXHOCTH pelieHHS KaK CMEXKHbIX (QYHIaMEHT&1b-
HbIX BOINPOCOB re0J10run AoKkeMOop#sa (cTpaturpadui.
reOAMHaMHKHA W 1p.). TaK M PACUIKPEHHSA NEPCNEKTHR
pocTa MUHEPaTbHO-CbipbeBOIt 0a3bl Poccun.

JIMTEPATYPA

. Cuaopenro A.B. [poG.aentsl 0Ca104HON rco10rMM JJOKCN-
Opus // CoB. reoaorus. —1963. -Ned. - C. 3-23.

2. Cnaoperko A.B. Ocaioynas reqiords I0KeMOpHA. COCTOSIHMS |
3aJa4M // JIMTOI0MMS M OCAI0NHAA Me0IoTHs JOKeMOpHs: 1¢s.
aok1. X BoecotosHoro svmariorvyeckoro coeeul —-M. 1975, -C.
+-7.

. CuaopeHko A.B. OcaiouHas reo;iorus 10kemdopua — co-
CTOSHHE HaVKH. Npod.i1eMbl ¥4 3a1ayd - [Ipod.aembi oca-
J0YHO# reo0iorun JokemOpusa. KH. 1. -M.. 1975 -C.5-13.

4. John W. Valley. Wiiam H. Peck. Ehizabeth M. King.

Simon A. Wilde. A cool ¢arly Earth .. Geology. — 2002. -
V.30. Ned. -P. 351-354.

(V'Y

(@}
L



Becmu. Boponeo. yn-ma. I'eoaceus. 2004. Ne2

EBponeiickci naatdopmbl: Matep. MexayHap. HayuH.

5. Cuaopenxko A.B.. PoacH O.M. KapOoHaTHbIE M XE€MOreH-
kortep. -Boponex. 2002. -C.158-161.

HbIC OT.T0KCHHUHA HOKCMGPHRI OCHOBHBIC HUTOI'M H TICPp-

CneKkTuBbl HcciaeaoBanuA // Kapbonaronakonnenne W 20. Cupotur B.H., Jledeaes H.II. O autoreHese B paHHei
npodaema 3sanoputos B Joxemopnu: Te3. Jloki. Bceeco- UCTOPHUHU 3eM:IM (N0 AaHHbIM CPAaBHUTEABHOMN MI1aHETO.10-
I03HOO0 ceMHuHapa. [Ipoext 91. MerainoreHns a0keM- MW 4 paHHero apxes BOPOHEKCKOro KpHUCTALTUYECKOro
opus. -Pocrtos, 1978. -C.5-G. maccusa) // BectH. BopoHexk. yH-Ta. I'eoaorus. -2001. -

6. CB. A. CunaopeHko OpraHH4Yeckoe BELICCTBO K 10KeM- No.12. -C.19-37.

Opuvickuit nutorenes // Jlutonorus u ocanoyHas reono-  21. HaauskuHa 32.b. O¢uoauTOoBblE aCCOLMAUKM PAHHErO
rus 20kemOpus: Te3. aokia. X BCecor3HOro JIMTO10MU- A0okemOpus // Jlokem6puin. -M., 1980. -C.28-33.
yeckoro cosew. —M., 1973, -C. 23 - 24. 22. TIToaymyk B.[.. IToanwyk B.H. Metamopdrnueckne xom-

7. TounanH M.C. OcanoyHsie CHACPHUTbI AOKEMOPHS M MX NJeKChl (YHIaMEHTa OaccerHa KYpCKOW MarHuTHOM
reonorudeckoe 3HadeHune // I'eoaormyeckuit »xyps. AH aqomaauu // Metamopduueckre KOMILIEKCHI QYyHIaMeHTa
YCCP. -1955. -T.15. Buin. 2. —C. 33-39. Pyccko#t nautel. -J1., 1978. - C. 131-133.

8. Tounann M.C. TlponcxoxaeHre keae3sucToix kBapitmtoB. - 23, Cepatwuedko J.I1. Co.ieHOCHble 0Ocaa04HbIE MOpPOAbLl B
M.. 1963. - 168 c. AOKEMOPHUACKMUX TONWAax 3eMAM U UX CKano,IMTCOICpAKa-

9 Touuaun M.C. MeTannoreHus WHATOB W 3a1a4U HU3YUCHHSA wHe meramopduyeckue npoussoaHsle // ['eosorus Jo-
A0keMOpusa BopoHexckon antek:aunsel // Tp. Tperbero co- kemOpus: [dok:1. coB. reo.r. Ha XXIV ceccun MI'K. Tlpo-
Bell. MO npood.eMaM H3yyeHUss BOPOHEKCKOR aHTEK TU3bI. O6aema 1. -J1., 1972, -C. 31-41.

-BopoHexk. 1966. -C. 13-16. 24. Jlebeanes WU.I1.. Unctakos B.Il. O npupoac 3rupuHa B

10. Bunorpaaos A.Il. [lpoucxoxacHue 000:104ek 3eMiau // Kene3nucToix kBapuMtax KMA // U3B. By3oB. I'eon. u pas-
BectH. AH CCCP. -1962. -Ne9. -C. 16-29. Beaka. —1986. -Ne8. -C. 29-34.

1. Copoxtun O.I'. I'10danbHas seomouns 3eman. -M., 1974. — 25, Cupotus B.H.. Jlebe.1ee U.T1. K npob.aieme autoredesa s
184 c. panHen rctopuM 3emiu // T1pobaeMbl AUTOIOrHH, FreoXu-

12. Pyanux B.A., CobotoBuu D.B. PaHHss UcTOpHs 3eMH. — MWH W pYAOreHe3a ocaLo4HOoro npouecca. T. 2: Marep. i |
JI.. 1984. - 350 c. Bcepoce. autoaornyeckomy coseul. —M.. 2000. -C.230-

13. Teuskos B.A. [lokemOpuit 3eMAH W HOBbIE NpOO.IEMbI 235.
cpaBHMTEIbHOI nnaHeTonoruu // KapbonaroHakonaenwe  26. Cupotnd B.U.. Jlebeaes HU.I1. JloxeMOpHHCKHH JHTOrEHEs
1 npodiema 3BanoputoB B A10keMOpuM: Te3. [okn. Bce- OOKCHTOMAaTepHHCKHX [10pP0.1 BOPOHEKCKOro Kpucratinye-
COIO3H. ceMuHapa. [1poekt 91. MerasinoreHnsa 10keMOpHus. ckoro Maccusa // Jlokembpuu CesepHoii EBpasuu: Tes. Me-
-PocTos. 1978. -C.9-11. ».IyHap. cosewl. -CI10. 1997. -C.301-302.

14. Pozen O.M. Ilerpoxumus kak MCTOYHMK uHGpopmauuKu o  27. Cupotun B.U., Jlebeaes W.I1. O nutorcHese rimMHo3eMu-
MHHEPATLHOM COCTaBe 0Caa04HbIX nopod // I1po6.iemsbr au- CTbIX MOPOA AOKEMOpHs BOpPOHEKCKOro KpHCTaLIHYe-
TOIONMH. FTEOXUMHM M PY.OICHE3a 0Cad04YHOro npouecca. ckoro Maccusa // BectH. BopoHex. yH-Ta. ["eosnormus. —
T. 2: Martep. k | Becepocc. autonornyeckoMy coseul. =M., 2004. - Nel. -C. 30-37.

2000. -C.166-171. 28. 3enunckas A H.. Warpos B.A.. Cupotur B.U. MNaneoda-

15. Herpyua B.3.. Herpyua T.®. Jluroaorus aoxkemOpHsa: a0c¢- UMAIbHBIE yCN0BUS 00pa3oBaHMs CI2HUEB KYPCKOM CEpHM
TUARSHUSA, rnepcnekTussl // [1po0.1embl JTUTOIOrHHA. reoxu- KMA (o pesyabtatam usydeHus pacnpeaeneHus REE) //
MHUU KM pvaoOreHesa 0caiovyHoro npouecca. T. 2: Marep. k BectH. Bopouex. yH.-ta. Cep. reosn. —1999. -Ne7. —C. 29-
i Bcepocc. antonorvueckomy coseid. —M., 2000. -C. 70- 44
75. 29. Jledeaes W.I1., Cuporun B.U. O autoreHese s paHHe:M

16. beprvan U.A. TlpuHuMne: ¥ MeTO1b! pacuIM(pPOBKH 10- A0KeMOpHH BOpPOHEKCKOro KpHCTAIIMYECKOro Maccusa //
METAMOpP(PHYECKOH NPHUPOAbI PVIHOIO BEUIECTBA J1OKEM- [1po0AEMBI IMTOIOTMHU. FCOXMMHHM M PY.IOreHe3a 0Ca104-
OPUACKHX IKEIE3IUCTO-KPEMHUCTBIX (opmauun // Ilpo- Horo npouecca. T 1. Matep. ¥ | Bcepocc. nutoaoruye-
51€Mbl IMTOIOTMU. TEOXMMHH M PYI0reHe3a 0Cal04Horo ckoMy coBeul. —M., 2000. -C.153-157.
npouecca. T. I: Marep. k | Beepocc. antoaornyeckomy  30. A A, ['o10BKkoB. MuHepanorus. -M., 1983, -C.411-412.
coBelil. —M.. 2000. -C.95-99. 31. llerones M.H.. HUabaw B.B.. Jledeaes U.T1.. CMmeTauuH

17. Apremenko [.B. T'eoxpononorus CpeaHenpuaHenpos- A.H. Teonorns Ilpuockonnckoro mecropoxxachHus KMA.
ckoi, TlpuaszoBckoit 1 KypCKO#H rpaHHT-3€;1€ HOKAMEHHbIX Hen. B BUHUTH. 27.01.1988. Ne822-1388. -120c¢.
oonacrten: Jucc. AOKT. reoi.-mMuHepat Hayk. - Tes.  32. Kopxunckuit J1.C. T1pobaemsl nerporpadguu marmariye-
1oK1. X BeecorosHoro avToaoruyeckoro coseul- Kuen, 1998. CKHX NOpOI. CBA3aHHBIE CO CKBO3bMAarMaTHYeCKMMH pac-
—435c¢. TBOpaMH H rpaHyrusaunein // MarmMatusMm M CBS3b C HUM

18. 'leGeaes H.I1I. K Bonpocy 0 reosoruyeckoi npupoie riy- MO.TE3KbIX HCKOMaeMbIX. -M.. 1953. -C. 220-234.

OMHHBIX HEOIHOpOIHOCTEH 3¢MHOMN kopbl Boponexckoro  33. I'liakcenko H.A.. Mibsir B.B.. JleSeaes U.IT.. 1llerones
KPACTATIMYSCKOTO MAacCHBa U UCTOPUHU UX (POPMHPOBAHHUA B M.H. Hcnoas3oBanue akuneccopHsx MHHEPA10B 115 M-
PAaHHEM JOKeMOpuM // Bonpockl TEOPUH K MNPAKTHKH reo- TONOrO-CTPAaTHIPa(PHYECKOro  paciieHEeHHs  MeTamopduye-
JOTHYECKOH MHTEpPNpETaUMH PaBUMTALMOHHBIX, MarHUTHbIX CKHX NOpoa1 BOPOHUOBCKOH cepun BKM // Bonpocst reo-
M 3JeKTpudeckux noJei: Tp. MexTyHap. Kondep. - aorvi KMA. Bein. 2. —Bopouxex. 1978. -C. 97-105.
Boponex. 1998. -C. 308-315. 34. Hwsitn BB. K veToanke MCNOa30BaHNS XMMHUECKOMO COCT-
19. JleGeaer WU.I1. CynepkpycTanbHblie ¢opMaLMH. METAMOPp- Ba UWDKOHOB B TMETPOIOMMM  MeTaMopduyeckmx nopos //

66

dH3M U reoarHaMHyeckHe npouecch! B 10keMbpu BKM
'/ TlpoOGaeMbl reoIMHAMHMKH U MHUHEpareHuH BocToyno-

BectH. Bopoxex. vH.-ta. Cep. reoa- 1999. Bun. 7. -C.
128-133.



