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Kak nokasajia CTOJIETHAS UCTOPUS HCCIIE10Ba-
HUM, CO3JIaHHBIE MPUPOLOH COTHH MHJUIMOHOB...
MHJIIHAP/IBl JIET Ha3aJl MECTOPOKAECHHA MHOIMX
M0JIE3HBIX HMCKOMAEMBIX HEOXOTHO PacCcTaloTCH €
TafiHaMH CBOEro TNPOUCXOKAEHHA. Mexay Tem,
CTPEMJICHHE YEJIOBEYECTBA PACKPBIBATD ITH Tl HbI
NPOJIMKTOBAHO HE TOJILKO M HE CTOJILKO €CTECTBEH-
HBIM JIIOGOMBITCTBOM, CKOJILKO MOTPEOHOCTLIO M0-
3HAaHMA CYIIHOCTH MPOLECCOB Pyaoobpa3oBaHus
Kak criocoba rojy4arb HaJeKHbIE CpeacTBa JUIs
[POrHO3MPOBAHUA M TOHCKOB HOBBIX MECTOPOXK-
JICHUH, 1e(MUMT KOTOPBIX HApacTaeT Mo Mepe Mc-
YepraHus 3arnacoB pyA B W3BECTHbIX OCBOGHHbBIX
obbeKTax.

O/1Ha U3 KIIOYEBbIX HEPEILEHHBIX Mpobiiem Te-
OpPHH IM/IPOTEPMAJILHOTO pyn000pa3oBaHUs B NpH-
JIOKEHNH K CO3JIaHHBIM TOPAYMMH BOJHBIMH pac-
TBOPAMH, TO €CTh 3HJOI€HHBIM, MECTOPOXK/IECHH-
AM 30/10Ta, — npobiemMa HCTOYHMKOB IHEPrHH,
(JIIOMIOB M COCPE/IOTOYEHHOIO B py/lax MeTaj-
Jia, B COYETAHMU C PacTBOPONPOBOAALIMMHU ITYTH-
MH — pa3JioMaMH 3eMHOIi KOpbI M HCYe3alolle Ma-
JbIMH 00BbEMAMHU 1OCJIEIHEH, B KOTOPbLIX «BapAT-
Cs» MECTOpOXK/eHUs, 00pa3ylomuX CHCTEMbl py-
noobpasoBanus. Hanbonbuine ycrnexu 10CTUTHY ThbI
B PEKOHCTPYKLHMH TEPMOAMHAMHYECKHX, (PH3NKO-
XHMHYECKHX PEXKHUMOB M JIPYTIHX NapaMeTpoB B3au-
MO/JEHCTBHS METAJIOHOCHBIX PacTBOPOB C FOPHbI-
MH 1opoaaMH. Bonpockl 0cTaloTCs aKTyalbHbIMH,
KOI/Ia peyb MJIET O TOM, KAKHE Ie€OJIOrHYECKHE CO-
ObITHS HHULUMHUPYIOT M 00YCJIOBIMBAIOT pynoobpa-
30BaHue, — cieAcTBHe Gosee MacmTaGHLIX reoso-
IHYECKHX MPOLIECCOB, — Me0/IMHAMHUYECKUX, MarmMa-
THYECKHMX W APYTHX, NPOUCXOMAIIMX B HE/Ipax Iuia-
HeTbl. IMEHHO OHM OCTaBJISIOT CJIE/bl, BbIPAXKEH-
HBIE B YCJIOBHSAX JIOKAIN3aLMH 006pasylomumxcs Me-
CTOPOX/EHHH, B NMPOCTPAHCTBEHHO-BPEMEHHBIX H
MPUYUHHO-CJIEICTBEHHBIX COOTHOIIEHHUAX TMOCIE/-
HHUX C JIPYTMMH NIPOU3BOIHBIMH YTIOMSHYTBIX TPO-

LIECCOB, B COCTABE Pyl H OKOJIOPYIHO H3MEHEHHBIX
BMEIIAIOMUX TOPOJ M Tp., — T€ CJIE/IBI, KOTOpbIE
Hanbosee MHPOPMATHBHBI NMPH HCIONb30BAHHH B
MPOrHO3HO-TIOMCKOBOMH TNpakTHKe. OIHAKO NMpPHpPO-
na Gbuta Obl 4pe3BbIYAfHO ITPOCTONH H YpE3MEPHO
mobe3Hol, ecnu Obl no3Bosinia 6e3 HaIexKalux
YCHJIHI OJIHO3HAYHO HHTEPIPETHPOBATh MHOTHE 3
9THX CJIE/IOB.

I'naporepmalbHbie pyabl 30J0Ta BCErJa 3ITH-
IEHETHYHbI 110 OTHOLICHWIO K BMEINAIOLMINM WX
nopoziam, To ecTb obpa3oBaHbl mocie Hux. [Tps-
MBIX TPHU3HAKOB MPOUCXOK/ICHUS TEPEMEIIEHHO-
ro npH py10o0pa3oBaHHH B py/bl 30J10Ta HE Haii-
nexo. ITostomy B mccnenoBannu 0603HAYEHHOM
npoGJieMbl B HaCTH HCTOYHUKOB METAJIIa HCIONb-
3yl0TCS KOCBEHHBbIE JlaHHble. B TeueHue Bcero
XX cronerHst BIUIOTh 10 HACTOALLENO BPEMEHH
KOHKYPHPYIOT C MEPEMEHHbIM YCIEXOM IpaHHTO-
rennas [1], Gasanbrorennas [2], meramopdore-
Hast [3] runoressl; B MOCIEAHHE OBl K HUM JIO-
GaBjieHa TOJIMI€HHAs THIOTE3a «CTYNEH4aToro»
HakoruieHus 30i1071a [4]. [TepBbIX IBe MarmaToreHHo-
TUPOTEPMAIIbHBIX THIIOTE3bI MPEANONAraioT B Ka-
4eCTBE UCTOYHHKOB JHEPrHH, PaCTBOPOB U METAI-
Jla MarMaTH4eCcK1e COOTBETCTBEHHO KOPOBBIE Ipa-
HUTHBIE WJIH MaHTHIHbIC Ga3ajibTOBBIE PACIUIABbI
H, TAKUM 00pa3oM, HHHLIMHPOBAaHHE py006pasosa-
HHS (PyHKIIMOHHPOBAHHEM COOTBETCTBYIOLINX Mar-
MaTHYeCKHX 0o4aroB B kope win mantuu. Cornac-
HO MeTaMop(OreHHO-rHAPOTEPMAJILHON THIIOTE-
3e, MECTOpOX/IeHNs 00pa3syioTcs B 060ralieHHbIX
Ha 7Tarne 0CaJKOHAKOIUIEHHUS 30JI0TOM W OpraHuve-
CKHM BEIECTBOM IMOPO/AX — YePHBIX CJAaHLaxX Mo-
CPeCTBOM KOHLEHTPHPOBAHUS PACCESHHOIO B HUX
30J10Ta M0/] BO3/ICHCTBHEM Ha MOPO/IbI BHICOKOTEM-
neparypHbix (10 600...700 °C) BeicokoGapHuecKkux
(o 2,5 kbap) pacTBOPOB Pa3HOro MPOHCXOK/E-
HHS — FeHEPHPOBAHHBIX B MarMaTHYeCKHX odarax
Win B GJIOKaX 3eMHOW KOPBI, MOABEPruINXCs Me-
TaMopu3My ¢ Jeruaparauueli ropHelX MOpoOA H
MHHepaioB. Pa3paboT4HKH TMOJIMTEHHOH THIoTe-
3bl MOJIATAOT, YTO KOHLEHTPHPOBAHHE PacCesiHHO-
ro B ropojax 3050ta 1 06pa3oBaHHe MeCTOpPOK/ie-
HHI MIPOMCXOJUT MOATANHO B pe3ysbrare (yHKIH-
OHHPOBAHHS HECKOJILKMX HE3aBHCHMBIX OJHMH OT
JIPYTOro reojiorH4eckux MpoLEecCoB, pas/iesieHHbIX
BPEMEHHBIMH HHTEPBAJIAMH /10 HECKOJILKUX COTEH
MJIH JieT. JUiuTenbHOe BpeMs NpearnpHHUMAKOTCS
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MOMBITKK MPOTUBOMOCTABICHUA MECTOPOKIEHHIA,
00pa3oBaHHBIX 10 OJHOMY M3 JIByX MarMarore-
HBIX CLICHApPHEB B TaK Ha3bIBAEMOM KpHCTaJLTH4e-
CKOM — MarMaTH4eckoMm, yJIkTpaMmeTaMop(utieckom
cyberpare, ¢ 0J1HO# CTOPOHBI, U 1O MeTaMop(oreH-
HOMY, MOJMI€HHOMY CLIEHAPHM B TOJIILAX YEPHBIX
CJIaHIIER OCA/IOYHBIX GacceitHoB, ¢ apyroii [S].

[TepeuncieHHbie rUNOTE3bl BMECTE € UX BapH-
AHTAMM OXBAaTBIBAIOT BCE MBICIUMBIE ITyTH pellie-
Hus npo6aempl. [TockosnbKy OHH NpejutaratoTes Uis
OJIHUX M TeX ke MECTOPOXKACHHH, YHUKAIBHBIX 110
3arnacam 30510Ta, (haKT X CYIIECTBOBAHHMS HEJb3sl
O00BACHUTD ABJICHHAMH KOHBEpPreHImH — obpa3osa-
HHEM OJIMHAKOBBIX IO COCTABY py/ M JAPYTUM [pH-
3HaKaM 0OBEKTOB B Pa3HbIX IeOJOrMYECKHX YCII0-
BuAX. CocyllecTBOBaHHE B3aMMHO MCKJIFOHAIOLINX
OJIHA IPYTYIO TMIIOTE3 eCTh MoKa3aresib Hebnaromno-
Jy4Hs B MX JI0Ka3zaTesbHOI 6a3e, COCTaBIEHHOM M
U3 KOCBEHHbIX JIAHHBIX.

B npuioxeHun K rugporepMaibHbIM 30710ThIM
MECTOPOXK/ICHUAM, 00pa3OBaHHbIM B KPUCTAJLIHYE-
CKOM cyGeTpare U B TOJIIAX YEPHBIX CIaHLEeB Haiiie-
Hbl (hAKThI, KOTOPbIE HE BIMCHIBAIOTCS B JI0Ka3aTelb-
Hy10 6a3y Tpex runores, Ho rapMOHHYHO COYETAIOTCS
B CHCTEME JIOKA3aTebeTB 6a3a/ibTOre HHOM MUIOTE3bI,
Mpe/nosaraloleif reHeTHYecKylo CBsi3b pysoo6pa-
30BaHUs C MO3HUM YMEPEHHO LIEeJIOUHbIM 6a3alib-
TOM/IHBIM MarMaTH3MoM, 3aBEpIIAIOLIUM CTAaHOBJIE-
HUE AHTHIPOMHBIX PAHUT-AHOPHUT-/0JIEPUTOBBIX
(IIONIHO-MarMaTHYECKMX KOMILIEKCOB [6].

B noknane npuBeeHsl n 00CyKAAOTCS YI1O-
MsiHyTbie (hakTbl, ¢ GosbLIEi WIN MEHbLIeH MoJj-
HOTOMH BbISBJIEHHbIE B 30JIOTBIX MECTOPOXK/JICHHUSX
«HECJIaHLIEeBOro) THIIA B KPUCTAJIIHYECKOM cybeTpa-
Te, — paHHenaneo3oiickux LlenrpansHom u bepu-
kynbckoM (Kysneukuii Anaray), nosaHe-najeo-
3oiickux Korazaeip (FOxnbtit Kasaxcran), Upokuu-
auHckoMm, 3anaaHoM, boroaukaHckom, Bepxhe-
Cakykanckom, otyactd KeaposckoM, Kapanou-
ckoM (Cesepnoe 3abaiikaibe), U B MECTOPOXKEHH-
AX «CJIAHLIEBOroy» THIMA, 06pa3oBaHHBIX B TOJIIAX
YepHbIX cllaHLeB, — no3aHepudeiickom CoBerckom
(Enuceiickuit kpsk), cpeanenaneosoiickom Xoi-
O6unckom (Boctounbiii Casiv), nosaHenaneo3oii-
ckux Kenposckom, Kapanouckom (Cesepnoe 3a-
Gaiikanbe), Cyxonoxckom (Jlenckuii paiion), Yep-
ToBo KopbiTo (cesep [laromckoro Haropbs).

Ony6GnuKoBaHbI 10Ka3aTENbCTBA TOMO, YTO Me-
CTOpOkK/IeHUst 06enX COBOKYIHOCTEH HecyT B cebe
4epThl 1yGOKOro reosoro-reHeTHYeckoro poj-
crBa [6]. MecTOpoXkK/IeHUst KOHTPOJIUPYIOTCS [Ty~
OMHHBIMH Pa3jioMaMH M ONEPAIOLIMMH HX CTPYK-
TYpaMH, py/bl CJOKEHbI CXOJHBIMH MHHEpasb-
HbIMH KOMIUIEKCAMH, [OCJIE/I0BATEIbHO CMEHS-
IOIMMH OJIMH JIPYroif BO BpeMeHH M 06pa3zoBaH-
HbIMH B OJIM3KMX (DPM3MKO-XMMHYECKHX M TEpPMO-

JMMHAMHYECKHUX YCIOBHAX (DYHKIIHOHHPOBABIIMX B
MyJIbCAlMOHHOM pexume npoueccoB. Kpapruero-
KHIBHBIE PY/Ibl B KPHUCTAJUIHUECKOM cybcTpaTe M
KHIBHO-NPOKHUIKOBO-BKPAIJICHHBIE  KBApIIEBO-
cy/ib(UIHbIE PY/Ibl B TOJIIAX YEPHBIX CIAHIIEB CO-
MPOBOXK/AIOT OKOJOPY/AHBIE B TMEPBOM Cilyyae W
pynoo6pasyioline BO BTOPOM METaCOMaTHYECKHE
M reOXMMHUECKUE OPEOJIbI, B OIPEENAIONINX Yep-
TaX CXOJIHbIE COOTBETCTBEHHO [0 MMHEPAJIOro-
NETPOXMMHUYECKONH M reOXMMHUYECKOH 30HaJIbHO-
ctH. MeracoMaTHYeCKHE OpeoJIbl [PEACTABIIA-
10T 00bIuHOE coueTaHue Gepe3uToBOM B ThLIO-
BbIX 30HAX M MPOMWIHTOBON B nepudepuitHbIX 30-
Hax (opmauuit. M30TONHbBIE OTHOIMIEHUS YIIEpo-
J1a KWIbHBIX M METaCOMaTHYECKHX KapOOHATOB M
cepbl Cyab(UIOB, Kak NpaBusio, 6JIM3KH K METEO-
PUTHOMY CTaH/apTy, a HepelKHe OTKJIOHEHHS OT
9TOr0 CTAaHAApTa M30TOMHOrO COCTaBa Cyib(ui-
HO#t Cepbl B MECTOPOXKAEHHUAX (CIIAHIIEBOTO» THITA
00BACHAETCS YHACJIE[IOBAHUEM YAaCTH CEpPbl BMe-
WAKOIIMX PY/bl YEPHBIX CJIAHIEB, MOCKOJIBLKY MO-
CJIC/IHUMHU CJIOKEHA OCHOBHas Macca py/sbl. I'eo-
XHUMHUYECKHE OPEOibl, 3aHUMast MEHbLIHE 00bEMBI,
BITMCBIBAIOTCA B METACOMAaTHYECKHE, a pacrpesie-
JIEHHE PYJIOr€HHBIX 3JIEMEHTOB B HUX MOJYMHAET-
€Sl MUHEPAJIOro-neTpOXMMHYECKOH 30HAILHOCTH.
Bo Bcex nopojax oT K1apkoBbIX (CyOKIapKOBBIX)
3HaYeHHI BHE W HA JajibHel nepudepun MeTaco-
MaTHYECKUX OPEOJIOB B HANPABICHUH K ThUIOBBIM
30HaM M PYAHBIM TeJIaM COAEPKAHUSA, AUCHEPCHS
pacnpesiesienus 3o50ta, cepebpa, MblllbsiKa, pTy-
TH M PYTHX METAUIOB, Au—-Ag — OTHOIIEHHE, KO-
G puLHeHTb KOppensuu 30510Ta ¢ cepebpom u
JAPYTHMH  CONPOBOXIAIOIIMMH  MeTajlJlaMH  BO3-
pacTaiot, J0CTHrasi MaKCMMYMOB B ThlJ1I0BOIi Gepe-
3UTOBOH 30HE, COMOCTABUMbIX C MEPEYHCIICHHbI-
MM CTaTHCTHYECKMMH MapameTpamH, CBOICTBEH-
HbIMM pyaam. CozepkaHus 30/10Ta B OKOJIOPYII-
HbIX Gepe3uTax COOTHOCATCS C TAKOBbIMH B py/ax:
B o6pamyiennu GoraTbiX py/AHbIX cTON60B OHM GO-
Jiee BLICOKHE (/10 rpaMMOB B TOHHE MOPO/IbI) CpaB-
HUTEJILHO ¢ Gepe3uTaMH, CMEXKHbIMH ¢ OeAHbIMH
py/ZamMH, B KOTOPBIX COJEPXKAHMUS 30J10Ta HE rpe-
BBIIIAIOT JIECATKOB MI/T.

Haiineno npocroe o6bacHEHHE TOrO, MoYeMy
B MECTOPOXKAEHUAX 06eHX COBOKYMHOCTEH 00bIY-
Hbl MPOTHBOINOJIOXKHBIE 3ABUCUMOCTH MEXKY 00b-
€MaMH py/1 U COJIepKaHUAMM B HUX 30J10Ta: B Al0C-
JIAHIEBbIX KPYTHOOOBEMHBIX, HEPEJIKO KPYTHbIX 1
YHHKaJIbHBIX 110 3a11acaM MECTOPOKIACHUAX Cpe/i-
HHUE CoJepKaHMs 30/10Ta B pyJaxX HE MPEBbIIAIOT
NepPBbIX I/T NPH OTCYTCTBHU PYAHBIX CTONOOB, B
OTIMYUE OT MaJoO0ObEeMHBIX, MPEUMYLIECTBEHHO
KWIBHBIX MECTOPOXK/ICHHIi, 00pa30BaHHbIX B KPH-
CTaJlIM4ecKOM cybcTpare, Cpelid KOTOpbIX jaxke
KpyMHble MO0 3armacam OOBEKTbl PEJIKH, py/aHbie

B ADVANCES IN CURRENT NATURAL SCIENCES  Ne2,2011 W



B  MATEPUAJIbI KOHOEPEHI UM MW 9

cTos6b1 GoraThiX pya — 06bIMHOE SBJICHHE, @ CPe/l-
HUE COJEP)KAHMA MeTajula BapbHPYIOT OT MHO-
FUX I/T 10 I€CATKOB M coTeH r/T. ['eonorn, pa3ne-
JISIOIHE MU MeTaMOp(OreHHO U MoJIMreHHO#
KOHLETILHH, MPeAroaraloiix MecTHbie (ropoj-
HBIC) UCTOYHUKH COCPEIOTOYEHHOrO B pyjax 30-
JI0Ta, BUAT B 9TOM (paKkTe, B 4ACTHOCTH, OJTHO 3
OCHOBaHMIi JUISl IPOTHBONOCTABIEHHS MECTOPOXK-
JICHHI TOW W JIpYroi COBOKYIHOCTEH.

[Ipyyuna pasinuuii 3aKI04aeTcs B NpOHHLA-
€MOCTH Cpe/ibl, B KOTOPYIO IPOHHKAIOT HANOPHBIE
METaJUIOHOCHBIE PacTBOpbl. B BbICOKOMpOHHLAE-
MbIX HMHTEHCHBHO TPEIMHOBATBIX CJIAHLIEBBIX TOJI-
11ax [0CTYNAKOLINE B HHX 110 CTBOJIOBBIM PacTBOPO-
TOJIBO/IAILIMM Pa3JioMaM KPHCTaJUTH4YeCcKoro (yHaa-
MEHTa B ITYJIbCHPYIOIEM PEXHME MOTOKH PacTBO-
POB pa3jiesifiOTCAs Ha MHOXKECTBO CTPYH M NpOIH-
THIBAIOT 3HAYUTEIbHBIE 0ObeMBI crlaHueB. Jokasa-
TEJILCTBOM ITOMY CJIYXKHT CTPYKTypa pyJOBMeEIla-
IOIIEr0 METaCOMaTHYECKOro OpeoJia THIIA «CJIOEHO-
ro MUpOray, KOTOpas XapaKkTepH3yeTcsi MHOroOKpar-
HBIM Yepe/loBaHHEM ThUJIOBBIX 30H Oepe3uToB (Ge-
pe3uTon10B) M nepuepHitHbIX 30H Gosee ciabbix
NPOMMINTONOAO0HBIX M3MEHEHMIt cnaHues. Bo3-
MOXKHOCTH JUISi TIPOCTPAHCTBEHHOTO COBMELICHHS
B JIOKaJIbHBIX 00bEMaX MHHEpAIbHBIX KOMILIEK-
COB — NPOM3BOJAHBIX TMOCJIEA0BATEIbHBIX TOPLH
pacTBOPOB, B TOM YHCJIE NMPOAYKTHBHBIX, KOTOpOE
obecrieynBaeT HapallMBaHHE KOHIEHTPALMUH 30510~
Ta M JIPYrUX METAIOB, OrpaHHYeHbl. B npoTuso-
TNOJIOKHOCTh 3TOMY B KPUCTAJLIMYECKOM, Kak npa-
BHJIO, MACCHBHOM, @, CJIE/IOBATEJIHO, MAJIO NIPOHH-
1laeMoM cybcTpare My TAMH JABHKEHHA H KOHCEpBa-
1IMH METAJUIOHOCHBIX PaCTBOPOB CIIy’KaT paccpeio-
TOYEHHBIE PA3JIOMBI-TPELLMHbI, ONEPSIOIIHE CTBO-
JIOBbIE PACTBOPOINOABOAALILNE, @ YEpe3 pacTBOPO-
NOABOALLYIO (DYHKLHMIO M PYIOKOHTPOJIHPYIOILHE
paziombl. OHH CrIOCOOHBI BMECTHTh HECONOCTABH-
MO MeHbllHEe 00bEMbI METAJUIOHOCHBIX PACTBOPOB,
110CJIe/10BATEJIbHbIE TOPLUMH KOTOPBIX MOBTOPAIOT
O/IHM M T€ K€ MOJHOBJIAEMBIE TNPH TEKTOHHYECKHX
Ae(popmMalMAX PyAHOro 3Tana IyTH — py/IoOBMella-
1olme pasnomsl. biaroaaps stomy aocruraercs 60-
nee 2(PeKTHBHOE 110 CPABHEHHIO CO CJIAHLEBBIMH
TOJILUAMH KOHLEHTPHPOBAHHE METAUIOB B JIOKAJIb-
HbIX 00bEMax Xkui, B TOM uucie obecneunBaeTcs
obpa3zoBanne pyaHbIX cTosi6oB. OaHako B rnoclie/-
HEM CJlyyae MMEIOILEECs MyCTOTHOE NPOCTPAHCTBO
He crocoOHO BMECTHTh B MOJIHOM oObeme MocTy-
MaloLUINe METAUIOHOCHBIE PACTBOPbI H MOCIEAHHE,
BEPOATHO, HAXOAAT ITYTH JUlA JlaJIbHElero nepe-
MEILEHUsA BBEPX, CKaXKEM, 10 TEM K€ PacTBOPOINOJI-
BOALIMM [IyOHHHBIM pa3jioMaM, 0CTHIAKOLIMM
JIHEBHOH noBepXHOCTH. OUEBHIHO, NpH peasu-
3alli¥ TOr0 BapUAHTA Pa3BUTHA COOBITHI 3HAYH-
TeJIbHbIE MACChl METAJUIOHOCHBIX PaCTBOPOB pacce-

MBAIOTCA U He «paboTaioT» Ha 0Opa3oBaHHE MECTO-
POXIAEHHUH.

Ilepeunciennsie (akThl €CTECTBEHHO OLEHH-
BaTh HE MHA4Ye KaK NpH3Haku oOpa3oBaHHs MECTO-
POXKJICHHUIT B PE3yJILTATE OIHUX M TeX XKe pynoobpa-
3YIOLIMX MPOLIECCOB, MOBTOPSIOMIMXCS BO BPEMEHH
M IIPOCTPAHCTBE.

Jlns  cyXaeHHs O TeONIOTHYECKOM MpoLec-
ce, WHHLMHPYIOUMM M O0ECNeqHBAIOLIMM PY/IO-
o0pa3oBaHue, JOMOJHUTEILHO TPHUBJIEKAIOTCSA /IBa
(akra. OMH U3 HUX PAaCKPBIBAET MPOCTPAHCTBEHHO-
BPEMEHHBIE COOTHOLIEHUS Py M MarMaTH4ecKux
MOPOJL W TMPEJICTABJIAET MarMaTH4eCKui KpuTepuit
cBs3eil pyaooOpa3oBaHns ¢ MarmMaTu3MOM, BTOPOIt
XapaKTepu3yeT HEKOTOPbIE BAXKHBIC JUIS TOHUMAHHS
CYLIHOCTH METacOMaTH4YeCKOro M B LEJIOM T'MIApO-
TEPMaJILHOTO MPOLIECCa METPO-XHMHYECKHE HEpPThl
Gepe3nToB M 0003HAYEH KaK NETPOXHMHUECKHIT KpH-
TepHit ynomsHyTbIX cBs3eit. O6a (hakra B3aHMHO /10-
TIOJIHAIOT JIPYT JIpyTa.

Maemamuueckuii kpumepuii. I'maporepMalib-
HBIE 30JI0TbIE MECTOPOX/ICHHSA COBMEILEHBI C ape-
ajaMi 00pa3oBaHMA TUTYTOHMYECKHX TOPHBIX M0-
PO, YCJIOBHA 3aJleraHHsi W TOCJIEI0BATEIbHOCTh
CTAHOBJICHUA KOTOPBIX, PEKOHCTPYHPOBAHHAsA [0
CTPYKTYPHBIM COOTHOILEHHAM W TNPH3HAKAM Tep-
MHYE€CKOr0 BO3/ICHCTBHA NO3AHNX IIPOU3BOAHBIX HA
paHHHue, eAMHOOOPa3HO MOBTOPAIOTCA B psae 00b-
€KTOB B BO3PAacTHOM jMana3one 10 35...70 MiH ner.

B nauGonee nosHoM oGbeMe BblieIsieMble Mar-
MaTHYECKHE KOMIUIEKCHI BKJIIOYAIOT PAHHUE IUTY-
TOHBI (MacCHBbI) 'PAHUTOM/IHBIX TOPOA WIH 3pe-
JIbIE 04aroBO-KYMNOJIbHbIE MOCTPOHKH C rpaHHTa-
MH, IPaHOJAHOPHTAMH [0 KBApLEBBIX AHOPHTOB B
anepHbix wactax (Kexposckuii kynon). B miyto-
Hax, Kynojax ¥ ux obpamyieHHH OObIMHbI BbINOJI-
HAIOLIME Pa3jioMbl JAfKN aruiuToB, (PeIb3UTOBBIX
MHKpPOrpaHHT-NIOP(HPOB, FPAHUTHBIX MErMaTHTOB.
B Apyrux ciyyasx KMCJibl€ MOpOJibl MPeACTaBICHDI
NPOTAKEHHBIMH MOACAMH JIA€K MHKPOrPAHHUTOB,
rpaHUT-nopHpoOB, KaK, HAMPHMEP, B LIEHTPAJILHOI
yactu bonaibunckoro nporuba, rae cocpenoro-
YEHbI 30JI0TOPY/IHbIE MECTOPOXK/IEHHUS, B TOM YHC-
ne Cyxonoxckoe. B uncie u3ydeHHbIX MECTOPOK-
JIeHHI ecTb O0OBEKTBI, B KOTOPBIX KHCJIbIE H3BEp-
JKEHHBIE TOPOJibl, K KOTOPbIM GJIM3KH 10 BO3pacTty
py/bl, 3aJ1€raloT B (JOPME Pe/IKHX 1AEK CPe/In JIpeB-
HUX rpaHuTouaoB (Bepxne-CakykaHCkoe MecTo-
POX/IEHHE), HIIN APXEHCKHUX yJIbTpaMeTaMop(hHUTOB
(MpOKHHANHCKOE MECTOPOXK/ICHHE).

87Sr/86Sr-oTHOWIEHNA B MHHEpalaX paHHUX
KHCJIBIX TIOPOJI KOMIUIEKCOB OTBEYAIOT MAHTHIi-
HbIM METKaM M IOJ4epKMBAIOT MX oOpasoBaHue
MOCPE/ICTBOM IUIABJIEHU KOpoBOro cybcrpara
10/l BO3/IEHCTBHEM MAHTHIHBIX (UIIOMI0B-TEMJIO-
HOCHTEJIEH.

B VYCIIEXW COBPEMEHHOI'O ECTECTBO3HAHUS Ne2,2011 W



10 B MATERIALS OF CONFERENCE H

Kucsbie noposibl CMEHSIFOTCS CPEHUMH — JIH-
OPHUTOMJIAMH, 3aJIETAIOLIMMH, B YAaCTHOCTH, CPEau
PaHHUX IPAHUTOMIOB B (hOpMe NaeK WM, B ClaH-
LEBBIX TOMMIAX, JaeK U cuuIoB. Cpean JAHOPHTO-
MIIOB JIMarHOCTHPOBAHBI MHUKPOAHOPHUTHI, THOPH-
TOBbIC MOPPUPUTEI, JAHKH KOTOPHIX MEpecekalT
JaHKK KUCJIBIX MOPOJI, HO THAPOTEPMAlIbHO H3Me-
HEHbI OKOJIO pya. B o6beme obcyxkiaeMbix MarMa-
THYECKHX KOMIUIEKCOB IMOPUTOMIbI MPEACTABIISIOT
[POMEXYTOYHOE CBA3YIOIEE 3BEHO B CXEME IBOJTIO-
MM MAarMaTU3Ma OT KUCIIOrO K OCHOBHOMY.

Ha cnemyiomem u 3aBepiuaionieM CTaHOBJIE-
HHE KOMIUIEKCOB JTarne (UIHoMIHO-MarMaTHyeckoi
aKTUBHOCTH o0OpasoBanbl Ga3utoBbie (Oaszanbro-
BbIE) JIalfKM HE MeHee IATH reHepauuii U py/Hbie
Tena. HackosibKo MOXKHO CyuTh 110 cuTyanmu B be-
PHUKYJILCKOM MECTOPOXJICHHH, Cpein Oa3HTOBBIX
JIaeK — YMEPEHHO IIEJIOUHBIX JIOJIEPUTOB HE MeHee
JIBYX reHepanmii obpa3oBaHbl J10 Hauasa pynoobpa-
30BaHHs — MEpeceKas rPAaHUTOMIbl U AHOPUTOMIbI,
B TOM YHCJIe 3ajieras B IUTyTOHAX, JA0JIEPHThI B KOH-
TaKTax ¢ pyJAHbIMM Tesamu npeobpa3oBanbl B Ge-
pe3nThbl. Hepe/iko 30710Topy/iHble KBapLEBbIE KNIIbl
CJIE/LYIOT 3THM Jlaiikam, repecekas UX MpH nepexo-
Je M3 oaHoro 6oka B pyroi. J[MarHoCTHpOBaHbI
BHYTPHUPY/IHBIE JIAiiKH YMEPEHHO IIEJIOYHBIX J10-
JIEPUTOB, — OHM [EPECEKAT paHHUE MUHEpasb-
HbIC KOMIUIEKCHI Py, HO MepeceyeHbl MO3AHUMH
U TUIPOTEPMAIbHO M3MEHEHBI B KOHTAKTE C HUMH.
[To3Hue naiiku He MeHee JIBYX reHepaluil, Kak u
JIOpY/IHbIE, MEpeceKkaloT OHA APYrylo M MO3JHHE
MHHEpaJIbHbIE KOMIUIEKChI PyJl, HO OYTH HE cojiep-
KaT MUTeHEeTHYECKUX MUHEPAIbHBIX aCCOLMALIMIA.

B Tex mecTtopoxJeHHsX, B KOTOPBIX 30J10TO-
pY/AHbIE KWJIbl YACTUYHO WJIM MOJIHOCTHIO 3alie-
raloT CpeaM MpeallecTBOBABUIMX UM TPaHUTOM-
nos (Koraaeip, Ilentpansuom, Kenposckom, Ka-
pasloHCKOM), KaK, BIPOYEM, U B JAPYrHX MOpOAAXx,
JIOpY/IHbIE JaifKH YMEPEHHO IIEeNOUHBIX J10JIepH-
TOB B ydacTkax cjaboro M3MeHeHHs Ha HEKOTO-
POM yAaJeHHUH OT Py JEMOHCTPHPYIOT CTabMIIb-
HOCTh MHHEPAJIOro-XMMHYECKOro COCTaBa MpH OT-
CYTCTBHM TMOCJIErPAHUTHBIX AOPYAHBIX THOPHIHBIX
Jaek. DTo UCKITIoYaeT cMelleHne 6a3abTOBbIX pac-
MJaBOB C KMCJbIMM MarMamH, KOTOpbI€, CJIe/10Ba-
TeJbHO, K MOMEHTY MHBEKLMH paHHUX Ga3anbro-
BbIX PACIIABOB, A 3aTE€M M PAHHMX MOPUMiT MeTas-
JIOHOCHBIX PacTBOPOB yie He cyuiectBoBanu. Cy-
LIECTBOBAJIM MACCHBbI IPAHUTOM/IHBIX MOPOJL, KO-
TOpbIE B pe3y/bTare MpeApyAHbIX TEKTOHHYECKHX
aedopmalnii paccekannch pasjioMaMu — KaHaJlaMH
MOCTYIUIEHHS PAcIUlaBOB U PacTBOPOB W3 NTyOMH-
HbIX Marmaruueckux ovaroB. [TpuBeseHHblit dakt
MO/MEPKNBACT YPE3BLIYANHO MaTyl0 BEPOATHOCTh
reHepalnm METaNIOHOCHBIX PAaCTBOPOB B YKe pac-
KPUCTAUTH30BAHHBIX KUCIIBIX MarMax.

OcoOblit uHTEpEC JUIS PEeKOHCTPYKLMH (utto-
MIHO-MarMaTHYeCcKoro rmpoluecca MpeacTaB/sioT
BHYTPHUPY/IHbIE TallKNH YMEpPEHHO IIEJTO4YHBIX J10-
JIEPUTOB, JETaJIbHO M3y4YeHHble B BepuKy/ibekoM,
Xon6unckom, Kemporckom, CyxomoKckoM MecTo-
poxkaeHusx, B Mectopoxkaenun Yeproso KopbiTo.
3aseras cpejiv CBEKUX WIHN c/1ab0 H3MEHEHHBIX M0-
PO/l — FPAHUTOB, MHIMAaTHTOB, IHEHCOB, YIJIEPOIH-
CTHIX TEPPUTEHHbIX CJIaHIIEB, OHHU Tpeobpa3zoBaHbl
B MOJTHOTIPOSIBJICHHBIE METACOMATUTBI, B TOM YHCIIE
Ha y/aJeH!H OT py/AHBIX Tes. B cocTaBe 00bIMHBIX
JUISL TIPOITHJIMTOB MUHEPAJIbHBIX acCOLMAIMH (1H-
JI0Ta, XJIOPUTOB, anbOMUTA U JIp.) YHACTBYIOT BhICO-
KOTeMIepaTypHble MUHEpaibl — poroBas oOMaHka
1 OHOTHUT, KOTOpbIE OTCYTCTBYIOT B OKOJIOPY/IHbIX
METacoMaTHYeCKUX OpeosiaX Me30TepMalibHbIX 30-
JIOTBIX MECTOPOXKJICHHI Oepe3uT-npornuiIuToBOro
npoduns. AMpubonuzauns JA01epUTOB 0OBIYHO
cnabas, HO colepkaHue HOBOOoOpazoBaHHOro G1O-
tuta pocturaer 40...50 06. %. B anoponepuro-
BbIX METAaCOMaTHTax pyAaHoro srana B XonOuH-
CKOM MECTOPOXK/IEHHH BEHYHKH IUIAaCTHHOK Haubo-
Jiee Mo3/IHero cexero GuoTHTa 06pamisioT KpH-
CTaJUIbl OBLIOrO MUPOKCEHA, MOTHOCTBLIO 3aMellleH-
HOrO TOHKO3EPHUCTBIM arperatoM CEpULIUTa, allb-
6ura, KBapLa, XJIOpUTa, 3Mua0Ta, kKapboHaToB. DTH
(haxThl 10Ka3bIBAKOT (MIHOMIAONPOBO/IAILYIO B rOpsi-
4YeM COCTOSHMM (YHKUMIO aaek u Gosnee BbICOKO-
TeMIIepaTypHbIii 0 CpaBHEHHIO ¢ Gepe3nuTusalmeii-
MpOMWIN3alMeil pexHM BHY TPHIAIKOBOrO MeTaco-
mMaTtu3Mma, a pukcupyemoe oboraileHue anoiaiiko-
BBIX METACOMATHTOB 30JI0TOM M JAPYTHMH MeTaj-
JlaMH — MPUCYTCTBHE B PACTBOPAX MX COEJAMHEHHIA.
OueBHIHO, BBICOKOTEMIEPATYPHBIH PEXKUM BHY-
TPUAIKOBOrO MeTacoMaTuima obecreyuBasics /10-
MOJTHUTENILHBIM Pa30rpeBaHUEM PAaCTBOPOB B €lile
ropauux aaifkax. M3 atux ¢akro Takke cieayer
BbIBOJI, COMIACHO KOTOPOMY MOCTYIUIEHHE METa-
JIOHOCHBIX pacTBOPOB B 00J1acTh pyn0oobpazoBaHus
MPOMCXOANT BCNE 3a UHBEKIMI Ga3UTOBBLIX pac-
IUIABOB C HHTEPBAJIOM BPEMEHH, B TEUEHHE KOTOPO-
ro oOpasyioumnecs BHyTpUpYAHbIE JailKi He ycrie-
BAIOT OCTBITh.

[Terpoxumuueckuit  kpurepuit.  OTKpbITHE
KOHTPACTHBIX aHOMAJIUI rpymnibl GeMopHabHbIX
anementoB (P, Ti, Mg) B okonoxuibHbIX Gepe3u-
TaX MpOKHHAMHCKOrO MeCTOPOXIACHUS B OHx-
Hem (10 1,5 kM) obpamnerun KensHckol 30HbI
ryOMHHBIX pa3noMoB [7] akTyaJu3upoBaio lie-
necoobpa3HoCTh OLIEHKH MacTaboB pacnpocTpa-
HEHHsl ITOTO SBJEHHUS W YCJIOBHII €ro BOZHMKHO-
BeHusa. Mcue3HoBeHHe B 30JI0TOHOCHBIX Oepesu-
Tax aHOMaIuit peMOPHIBLHBIX IEMEHTOB 110 Mepe
ylaneHuss oT ryOMHHOrO pasjioMa B COYETaHHM
CO CHIKEHHEM COJIepXKaHUsi THTaAHAa B MeTacoMa-
THYECKOM TMHUPHTE, 3aMacoB 30J10Ta B XKWjax, OT-
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CYTCTBHEM NPH3HAKOB BHIHOCA UX W3 BMEILAIOIIHX
(OKpy’KaloLMX) py/abl U OKOJIOPYIHBIE MEeTacoMa-
THYECKHE Opeosibl Mopoj Kpanupuuupyer Kensu-
CKYIO 30HY IyOHHHBIX Pa3JiOMOB KaK pacTBOpO-
NOJIBO/AIIMA KaHa, 110 KOTOPOMY 30J10TO, COITYT-
CTBYIOILLIME €My, B TOM uuciie obcyxaaempie die-
MEHTbI OCTynaau B o6nacth pynroobpasosanus. B
JlanbHedeM K rnepevyHio GpeMouIbHBIX dTeMeH-
ToB nobasnensl Fe, Mn, Ca, a KOHTpacTHbIE NpH-
pasjiOMHbIE AHOM@JIMK BCEH JTOH accoUMalHUM C
kod(ppuumerramu konuentpauuu 10 10...11 BbI-
SABJIEHBI B OKOJIOPY/IHBIX 30JI0TOHOCHBIX GepesnTax
u OMOTHTOBBIX MeTacomMarHTax, 0Opa3OBaHHBIX
BO BHYTPHPY/IHBIX Jaikax-(uIona0mnpoBoIHHKaxX
YMEPEHHO IIEJIOUHbIX A0/1epuToB, B KeapoBckom
MECTOPOXK/IEHHH, B arOCJIaHLIEBBIX 30JI0TOHOCHBIX
Oepesurax mectopoxaeHuii Kapanonckoro n Yep-
T0BO KOpbITO. PyTHI B TOBBIIIEHHBIX KOJIMYECTBAX
NIPHCYTCTBYET B OKOJIOPYAHOM npoctpancTe Co-
BeTckoro, CyXoJ0kKCKOro MeCTOpOXIACHHH, KpH-
cTajuiel royy6oro M po3oBOro amnarura — B 30J10-
TOHOCHBIX JKHJIAX IMOCJIE/IHETO, MOBLIIIEHHbIE KOH-
LCHTPALIMH TUTAHA OTMEYEHbI B 30JI0THIX pyAax H
meracomarurax mecropoxaenuii Konap, Manra-
nypy B Muaun, OGyacn B I'ane, Katnnn, Konne-
mapa B 3anaHoi ABCTpaJIMH U psija Apyrux.

H3BecTHO, 4TO THTaH, ochop, MarHuii, xe-
JIe30 XapakTepH3ylOT TNETPOXMMHYECKHE vep-
Tbl YJITPAOCHOBHbIX, OCHOBHBIX H IPOAYKTOB HX
anddepeHUHalMN ILEJI0YHBIX MarM, — MpPOMU3BO-
JHBIX MAHTHIHOro marmarusma, Gosnee Toro, Ha-
KAIUIMBAIOTCA B HUX B MPOMBILUICHHBIX MacLiTa-
6ax (Bonkosckoe, Kaukanapckoe, Xubunckoe me-
CTOPOKIACHHS).

MaJloBEpOsATHO MOJY4YHTh YAOBJIETBOPHTE b=
Hoe 0o0ObsCHEHHE BCEM INpPHBEICHHbIM (JakTaMm B
MX COYETAHHHN C MO3ULNI KOHKYPHPYIOLUIHX MOJIH-
reHHOi1, MeTaMOp(OreHHO, rPAHUTOreHHOM KOH-
LETLHH.

B comacumn ¢ npuBeIeHHBIMH (JAKTAMH BbICO-
Ka BEPOATHOCTh I'€HEPALMH METAIOHOCHBIX pac-
TBOPOB B O4arax yMEpPEHHO ILEJOYHbIX Oa3ajibTo-
BbIX PACIUIABOB M 00pa3oBaHME 30JI0TBIX MECTO-
POX/ICHMIT B KPHCTAJUIMYECKOM M CJIAaHLIEBOM CY0-
CTpare Ha 3aBEpLIAIOIIMX dTanax (yHKUHOHHPO-
BAHHMs TOBTOPAIOLMXCS BO BPEMEHH M MPOCTpPaH-
CTBE AHTH/IPOMHBIX TPAHHT-AHOPHT-I0JICPHTOBBIX
()IONIHO-MAarMaTHYeCKUX  KOMIUIEKCoB. B 3ToM
cllydae pyAHO-MarMaTHyeckHe CHCTEMbl BKJIIOHA-
10T MaHTHIHbIE MAarMaTHYecKue o4yar, BCKpbIBa-
I01IMe MX NTYOMHHBIE Pa3/loMbl — KaHaJbl ITyJIbCH-
PYIOUIEro Yepeaylomerocs MoCTYIUICHHs PaHHHUX
BBICOKOTEMIIEPATYPHBIX «0e3pyaHbIX» (UIIOHI0B-
TEIUIOHOCHTEJICH M TMO3AHUX YMEPEHHO LIEJIOYHbIX
6a3aJIbTOBBIX PACIUIABOB M METAJUIOHOCHBIX pac-
TBOPOB B BEPXHEKOPOBbIe OJOKH MX KOHCEpBaLMH

B OMNEPAIOMIMX PACTBOPONOABOAALINE ITYOHHHBIE
pasJjiOMBl CTPYKTYpax.

DmonIHO-MarMaTHYeCKas M CONMPOBOXK/a-
I0llas ee reoJIMHaMHYecKasi aKTHBHOCTb MaHTHH
IJTAHETBI MOXKET OBITh MHULIMMPOBAHA BO3JICHCTBH-
€M Ha ee cyOCTpaT BOCXOAIIHX U3 ITyOHHHBIX reo-
cep, BOIMOXKHO, H3 KHJIKOTO A/1pa 3eMIIH, BbICOKO-
TemneparypHbiX (10 6000 °C) ra3oBbIX BOCCTaHOB-
JIEHHBIX BOJIOPOJIHBIX, BOJOPO/I-YIJIEBOJOPOIHBIX
¢Gmon1oB, (OPMHPOBABIIMX MAHTHHHBIE IUIIO-
Mbl — KPYNMHOOOBEMHbBIE O4ard aHOMaJbHOH MaH-
THH, OTBETCTBEHHBIEC 33 CO3[aHHE MOILHBIX MOTO-
KOB pAacIUIaBOB M META/UIOHOCHBIX HAaJAKpPUTHYe-
CKHMX pacTBOpoB. Ha ()poHTax BCTpEUH mocieHnx
C XOJIOJHBIMH METEOPHBIMH BOaMH Iy6OKuX (110
4...7 xM) ypoBHEH LHMPKYJIALMH BCIEACTBHE Hapy-
IIEHH XMMHYECKOIrO PABHOBECHS B CHCTEMAX I1Po-
MCXOIUT pynoobpa3oBanue.
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