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Hucmumym eeoxumuu okpyxcarouieii cpedst

BbBICOKOTEMIIEPATYPHBIE BUOTHUT-KIMHOIIMPOKCEH-
OPTOKJIA3OBBIE METACOMATUTDBI YYACTKA PEJKOMETAJIbHOI
MMWHEPAJIN3ALINNA B INIMOTEHOBBIX BYJIKAHUTAX
BBITOPJIAT-T'YTUHCKO! I'PA/1bI (3AKAPIIATBE)

Ilpugedena nodpobunas nempocpaghus 6nepevie YCMAHOBACHHbIX 8 pecuoHe MAK HA3blBAeMblX
«CMepeKumos» — KOMNAEKCA Jcene30-MacHUl-Kaiueablx Memacomamumos U npodicUIK0o8 blNoAHeHUs,
NPOsIBAEHHBIX 8 8UOE NOCAC008AMENbHO CMEHAUUXCS OM UeHmpa noomoxka @arudos 8 1amepaibHoM
HaNpaeneHuu HeCcKOAbKUX Gauuil: om Kaiuwnam-nupoKceH-am@uoorogolx u OUOMUMUMOE K
OKONOMPEUWUHHbIM  NAACUOKAA3-0UOMUM-KAUHONUPOKCEH-0PMOKAQ3UMam, a 3amem — 2ab0po-
nopghupumam, nooeepICeHHbIM OUOMUM-KAUHONUPOKCEH-0PMOKAA3060MY 3ameujenuro. B kapbonam-
HbIX NPOXNCUAKAxX npucymcmayem anopadum. Ilpednonaeaemoiii unmepsan memnepamyp npovecca 700—
200° C.

YcTaHOB/IEHHBIE aBTOpaMU BIIEPBbIE B PETMOHE 3K30TUUYECKHME BbICOKOTEMIIEPATypPHbBIC
METaCOMaTUThl M Ha3BaHHbIE JUIsl yA0OCTBAa M3JIOXKEHUsI MaTepuajga «CMepeKUTamu», 00-
HaXxaloTcsl Ha ydvacTke pynornposiBieHuss CMmepekoB KaMeHb cpenu MoJisi TMApOTepMaibHO
W3MEHEHHBIX BYJKAHOTEHHBIX MOPOJ CpeAHEe-OCHOBHOTO cocTaBa. ['MapoTepmMannThl, 3aHUMa-
fo111e OOIIMPHBIE TIJIOIAAM, MPEICTaBICHbI, KaK MPaBWJIO, TOMAa3- U TYPMAIMHCOAEPXKAIIUMUA
MOHOKBApIIMTaMU U KBapl-apTUIIM3UTOBBIMU (DallMsIMU TPUMOBEPXHOCTHBIX YCIOBUM 0Opa-
30BaHus. HUXXHSS 4acTh KOJIOHKY 3TUX METACOMATUTOB, BCKPBITHIX A0 I1youH 730 M, ciioxeHa
MOCJIeI0BATEbHO CMEHSIIOIIIMMMCS KBAPII-TUAPOCTIOAUCTBIMU, TUAPOCEPULIMT-0€pEe3UTOBBIMU
U Oepe3uTo-rpeii3eHOBBIMU (hallMsIMU C MHTEpBaJlaMu 0oJiee paHHUX OMOTUT-KaJUIIIIATOBBIX
U aKTUHOJUT-XJIOPUTOBBIX MPOMUIUTOBBIX U3MEHEHUI. BCce OHM MMEIOT OTYETIMBO BhIPAKEH-
HYIO peIKOMeTaJIbHYI0 MUHEPaAJoro-reoxuMmnieckyto crneunanusauuio (Bi, Te, As, Au, Mo, Sn,
W, F, B).

YuacTok pynonposiBieHusi IpuypodyeH K (POKyCy KPYMHOM TUIyTOHOT€HHO-KYMOJIbHOMN
CTPYKTYpbI fBOp, OCIOXHSIOLIEH MpUOOPTOBYIO YacTh Jernpeccur bopxkaBckoii o4yaroBoit
cTtpykTyphl. [locnenHsisi cdopMupoBaiach B TEUEHUE CAMOTO 3aKJIIOYUTEIbHOTO MapThIHCKO-
OYy>kOpCKOT0 pUTMa IJIMOLIEHOBOTO ByJIKAHM3Ma, Ha3eMHbI€ 0a3aibT-aHAe3uT00a3aIbTOBbIE U3-
BEPKEHUSI KOTOPOTO 3aBEPIIMINCH IUTyTOHWYECKOM (pazoil. B crpykType ABop KpoBiist mpeano-
JlaraeMoro I1yToHa gocTturia ypoBHs: 500 M 0T coBpeMeHHOM nmoBepxHocTH. K ero caresuiuram,
OYEBUIHO, OTHOCSTCS Tejla rabopo-1nmopGUpUTOB, MOHLIOAMOPUT-NOPHUPUTOB, KBAPIIEBbIX
MUKPOJIMOPUTOB U KX MHOTOUMCJIEHHBIX CTEKJIOBAaThIX aHAJIOTOB, PA3BUThIE HA yYacTKe U BOJIU -
3U €TO0.

B 1oxHoii yactn yyactka CMmepekoB KameHb, rMIICOMETPUYECKM HMXKE KBAapLIMTOBBIX
cKaJl, B INIyOOKOM Bpe3e pyubsi fyoBoro Ha mpoTsokeHuu 6ojiee 100 M oOHaxKaeTcsl CI0XHOe
WHTPY3MBHOE O0Opa3zoBaHUE, COCTOSIIEE M3 CYOILIEJOYHbIX Merarjaaruo(gupoBbiX MOpGUpU-
TOB, HEOOJIBIIOTO Teja rab0pOUI0B M ACCOLMUPYIOIIUX C HUM <«CMEpeKuTaMu». bouiblias
YacTb MHTPY3MBa CJIOXKE€HA OYEHb XapaKTePHBIMM IUISl 3TOTO pailoHa Merarjaruo(gupoBbIMU
MopoAaMM, MaKpOCKOIMUYECKMMU TTOYTU MACHTUYHBIMM TaKOBBIM M3 JJABOBOTO MOKPOBA May-
KM MapThIHCKOTO KOMIUIEKCA. 3/1€Ch XK€ OHU MPEACTaBJISIIOT COO0M MHTPY3UBHOE TEJIO OJIU3IO-
BepXHOCTHOI (hauuu. B 10XHO# yacTu MaccuBa Ha 1utomaau npuMmepHo 20x30 M mpociaexkeHo
TeJ10 TabOPOUI0B, MOJABEPKEHHOE OPOTOBMKOBAHMIO U «CMEPEKUTU3ALUW» PA3IMYHON MHTEH-
CUBHOCTM, KOTOpasi 3aTparuBaeT M MeraruiaruopupoBbie nopduputsl. HemocpeacTBeHHO ¢
fora K «CMEpeKMUTaM» MPUMbBIKAIOT OTAEIbHbIE KOPEHHBIE BBIXOIbl OOBIYHO CYXapUCTbIX, MEC-
TaMu O0OTrallleHHbIX MEJIbHUKOBUTOM WM TMAPOOKCHUIAMU XKeJle3a MOPOJ MOHTMOPUILJIOHUT-
KBaplLEeBO TuapoTepMaibHO-MeTacoMaTuueckoir dauuu. B 30He MeIKUX HapylleHUi
MOJOOHBIM U3MEHEHUSM TTOJABEPKEHBI TAKXKE MerariarnoupoBbie OPOIbl MUHTPY3UMU.
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Teno MeramiaruoupoBbIX MOPOA HEOAHOPOAHO IO CTPYKTYPHO-TEKCTYPHBIM OCOOEH-
HocTsiM. [lo BepTuKanu B oOHaXeHUsX mpociexuBaeTcss 25—30 MeTpoB pa3pes3a, BepOsITHO,
arnuKaJbHOW YacTW MHTPY3MBa, B KOTOPOM BEPXHSISI YacTh IMpeAcTaBiIeHa aHAe3UTo0a3aIbTa-
MM 3aKaJIOYHOM (haliiu, a HUXHsISI — nopdupuTamu 6ojee BHyTpeHHEN (paliu MHTPY3MBHOTO
Teja, CBI3aHHBIMM IMOCTETIEHHBIM MEPEXOIOM.

MerariarnopupoBbie aHAE3UTO0A3abThl — MOYTHU YEPHbBIE MMOPOIbI C PE3KO BHIPAXKEHHOM
nophupoBOI CTPYKTYpPOIi: MpeodiagaloT KpynHbie, 10 8—10 MM, BKparuIeHHUMKM TIJIaruoKiasa
(18—22%) n menkue, 10 2 MM — KJIMHONIMpoKceHa (2—3%). OpTonMpOKCeH PUCYTCTBYET B BUIC
eNMHUYHBIX PEJIMKTOBBIX 3€pEH, OKPYKEHHBIX KaliMOil KJIMHOMUpOoKceHa. PeHOKPHCTaIUIbI
TUIarMokKJjas3a MOJMCUHTETUYECKU CABOMHUKOBAHbI, YacTO 30HajlbHbIe (2—3 30HbI). Kak mpa-
BUJIO, OHU MEPEIOTHEHbI OKPYTJIBIMUA 3€pHAMU KJIMHOMUPOKCEeHA. BHYTpeHHME 30HbI UMEIOT
coctaB Jabpagopa (Ne 52), BHemHue — aHae3uHa (Ne 42—45). KiimHonupokceH (heHOKpurc-
TaJUIOB MPEJACTaBJIEH MPU3MAaTUYECKMMU KOPPOAMPOBAHHBIMU IO KpasiM 3epHaMU C OYpOBaTbIM
OoTTeHKOM. OCHOBHAasi Macca MopoJibl UMEET CTPYKTYPY, OJIM3KYIO K TOJIEMTOBOM UM MHTEPCEP-
TaJbHOM, COCTOSIIYIO U3 IJIarMoKJja3a, KIMHOMUPOKCEeHa, TATAHOMAarHeTuTa u 0yporo crekJa,
3aIbLJIEHHOTO TATAHOMArHeTUTOM 1 O0OTallleHHOIO UTOJI0OYKaMH anaTtuTa. MiHoraa BCTpeyaroT-
Csl y4aCTKU C(PepOJIMTOBOIO CTPOCHHUS C MHAUBUAYAIM3MPOBAHHBIMY BOJIOKHAMM KaJIMIIIIIAaTa U
KBaplia. Bapuanuu conepxaHuii KOMITIOHEHTOB OCHOBHOM Macchl: cTekyio 30—55%, rmiarnokiias
30—60%, xnuHonupokceH 8—20%, TuraHomarHeTut 2—5%, amatur 1—2%. Berpeuarorest pen-
KM€ MUHIAIMHBI, BBIITOJHEHHBIE KBapLEM, OKPY>KEHHBIM KapOOHATOM, U3peJKa COBMECTHO C
UIMOMOP(MHBIMU 3€pHAMU KIMHOMUPOKCEHA, U KPUCTOOATMTOM C BKJIIOUEHUSIMU arlaTuTa.

[TopdupuThl OTIMYAIOTCS 3€J€HOBATO-CEPOM OKPACKOM, MEHBIIMMU pa3MepaMu 1 00JIb-
IIMM KOJIMYECTBOM BKPAIUICHHUKOB Iularokiasza. [lpakTuyecku MAEHTUYHBI XUMMYECKUE
cocTtaBbl Topofd ooenx dauwmii (Tadia. 1). [lepexon K moppupuTaM, COPOBOXKIACTCS IIMPOKUMU
BapualMsSIMU CTPYKTYP U CTENEHU KPUCTAUIMYHOCTA OCHOBHOM MacCHhI.

Ta6mna 1. XuMuueckuii coctaB ITopoj yyacTka (macc. %)

KomnoHeHT 1 2 3 4 5
Si0, 56,38 54,20 47,90 49,10 48,40
TiO, 1,43 1,51 1,04 1,04 1,04
Al,O4 17,76 17,50 15,60 17,40 15,00
Fe,0; 3,16 3,10 3,30 4,60 2,20
FeO 4,31 4,30 4,90 4,20 4,00
MnO 0,14 0,14 0,34 0,28 0,30
MgO 2,12 3,45 8,00 4,10 9,50
CaO 7,58 8,25 13,80 9,90 9,70
Na,O 2,33 2,74 1,86 2,66 2,28
K,0 2,72 2,08 1,12 3,46 3,68
S 0,02 0,05 0,02 0,10 0,10
P,05 0,29 0,32 0,17 0,17 0,15
CO, 0,78 0,99 0,61 0,46 2,12
F 0,03 Co. 0,06 0,03 0,78
H,O0™ 0,33 Co. Co. 0,50 0,43
I.m.m. 0,97 1,15 0,99 1,74 0,58
Cymma 100, 35 99,78 99,68 99,74 99,88
1 — wMeramnaruoupoBbIii aHAe3UuTO0a3anbT; 2 — MeramiarioupoBbIii MOHLIOAUOPUT-
nopduput; 3 — ci1abOM3MEHEHHBbIM radb0po-TopUPUT U3 MACCUBA «CMEPEKUTOB»; 4 —
«CMEPEKUT» OPTOKIA3-KIMHOMMPOKCEHOBBIN; 5 — «CMEPEKUT» IJIarokJia3-opToKja3-

KJTI/IHOHI/IpOKCCH—6I/IOTI/ITOBI)II71.
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XOTsl B 1LIEJIOM B HMX M TMpeo0JafaloT Y4YacTKW IMOJHOKPUCTAUIMYECKUX MUKPO-
MOUKWUIUTOBBIX, PEXE MOHIIOHUTOBBIX M MUKpOrpauyeckux CTPYKTyp, HO BCTpEUYalOTCs
00paslibl, coaepxkKallire HeOOJbIIOe KOJIMYECTBO Oyporo crekiia, 4acto co chepoauTOBbIMU U
BEEpHBIMM arperaTaMy Kajuilllata M KBaplia, COAEpPXKAIlMMU OOMJIbHbIE BKJIIOUEHUS IJIMH-
HONpU3MaTUYeCKOro anatura. KoiamdyecTBeHHbBIN COCTaB MOJHOKPUCTAUIMYECKONH OCHOBHOM
Macchl aTUX Topoa (%): mnarnokias 55—60, kimuHonupokceH 15—20, kanummnar 15—-20, Tuta-
HOMarHeTuT 5—7, anatut 2—3, kBapil 1—3.

B 1oxHoOM HampaBieHMH, C NpUOIMXKEHHEM K KOHTaKTy C TeJoM TrabOopouaos,
MOJABEP>KEHHBIX MHTEHCUBHOM CMEPEKUTU3ALMU U OPOTOBUKOBAHUIO, B OCHOBHOI Macce Mo-
phUPUTOB YKPYIHSIIOTCS BbIAEACHUS Kanuiumnara. Kanuiimnar MHTEeHCMBHO 3aMelllaeT JEUCThI
U Kpasi (PeHOKPUCTALIOB IJIarMokKjasa, MIpoHUKas B mocjaeaHue no tpeimurHam. [lossiastoTcs
3/1€Ch CUCTEMbl TOHUYANIIIMX MPOXUWIKOB U TSITHA B OCHOBHOM Macce C TMIIMYHBIM IapareHe-
3MCOM CMEpPEKMTOB (KajuIlNaT, KIMHOMMPOKCEH, TUTAHUT). YBEJIMUMBAETCS pa3Mep U KO-
JIMYECTBO KPUCTA/UIOB anaTtuTa. B OCHOBHOII Macce BO3pacTaroT COACpPXKAHUS KajauIlmara 10
25—40%, xknuHonupokceHa — 10 25—28%, kBapua — 10 5—7%.

3o0Harepexoa Meranaaruornop@upoBbIX MOPGUPUTOB K CMEPEKUTU3MPOBAHHBIM rab0opo-
HUJIaM UMEET 10CTaTOYHO OTYETIMBbIE MPU3HAKU O0JIee MO3IHEr0 BHEAPEHUS M aKTUBHOTO BO3-
NEWCTBUS MerariarnoupoBOil MHTPY3UHM Ha TeJio rabOpou 0B 6osiee paHHe ! (pa3bl BHEAPEHUSI.
30Ha 3HIOKOHTAKTOBBIX (halliii Merarnaaruo(upoBbIX MOPpGUPUTOB IIUPUHON HE MeHee 2—5
METPOB CJI0XKE€Ha OYEHb TUIOTHBIMU MEJKO3EPHUCTHIMUA a(PUpPOBBIMU U TYCTOBKpAIIEHHBIMU
nophUPOBUIHBIMU MOPOJAMU, CBSI3aHHBIMU MOCTENIEHHBIMU MepexoaamMu. B camoil BHelIHe
YacTH SHAOKOHTAKTa OHU 00pa3yloT 3—4 yepeaylouxcs moaockl mupuHoit ot 1 1o 10 cm. O6e
Pa3HOCTHU OYEHb OJIM3KU IO COCTaBY OCHOBHOM MaccChl, UMEIOIIE MUKPOI0JIEPUTOBYIO CTPYK-
TYpy B COYETAHUM C yYacTKaMy MUKPOMOUKMIMTOBOM M MUKPOMONKUIOO(PUTOBOIN CTPYKTYP.
B adupoBbix moponax, Kak MpaBuo, HECKOJIbKO TMOBBIIIEHO COAECpPXXKaHMWE KBaplia M KaJaull-
rnaTa, 4YTo MOATBEPXKIAET XMMCOCTaB. XapaKTepHbI BKIIOUEHWS UTOJIbYATOrO araTuTa B KBapil-
KaJMIINaToBbIX arperarax. KoJMYeCcTBEHHbI COCTaB, OCHOBHOW MacChl XapaKTepHU3yeTcCsl
(cooTBeTCTBEHHO B TOPGUPOBBIX U a(pMPOBBIX pA3HOCTSIX) CASAYIOIIMMU BeTMIMHaMu (% ): mia-
ruokinas 40—68 u 55—70; knmuHonmupokceH 15—25 u 20—25; kanummar 5—25 u 7—15; kBapu 1—7
U 5—7; TuTaHoMarHeTut 5—8 u 2—5; anmatut 1—2. B oTaenbHbIX Moocax MposIBIIsIeTCs ciadast
OPMEHTUPOBKA JICUCT IJIaruokijasa napauiesibHO KOHTakTy. B HemocpeaCTBEHHOM KOHTAaKTe ¢
TeJ0M rabOpouI0B MPOCIEeXeHa 30HKa MOIITHOCTbIO 1 cM, oboraiieHHast KIMHOMMPOKCEHOM ¢
y4yacTKaMU MUKPOTITOMKWIMTOBBIX KBAPII-KAJIMIIIIATOBBIX CTPYKTYP. JICHCTHI I1arnoksiasa 31ech
OPMEHTUPOBAHBI MEPIEHAMKYISIPHO K TJIOCKOCTU KOHTaKTa. Jlanee, B 3K30KOHTAaKTOBOM OPe0-
Jie Merarjiaruo(pupoBoil MHTPY3UM MPOCIeXeHa 30Ha U3MEHEHU Tej1a rabopoua0B, OCOOEHHO
WHTEHCUBHO TOABEPIIIMXCSl BHICOKOTEMIIEPATYPHOMY IIIEJIOUHOMY METacoMaTo3y. XapaKTep-
HO, YTO MHTEHCUBHOCTb METACOMATUYECKOI MPOPaOOTKY MOBBIIIAETCS B I0)KHOM HaMpaBIeHUN
C yIaJeHHEeM OT KOHTaKTa BIJlyOb MaccruBa rabopoun1oB. B 061acT KOHTaKTa ITIOPOIbl 00X MH-
TPY3Uii cJ1ab0 MOABEPKEHbI KIIMHOIMMPOKCEH-KAIUIINATOBOMY 3aMEIEHNIO, OBICTPO 3aTyXaro-
1LIeMY Ha pacCTOSIHMU 3—5 METPOB B MerarniaruoupoBbix moppupuTax. 30Ha 9K30KOHTAKTOBO-
ro opeoJia IIMPUHON He MEHee 5 M IpeJcTaB/IeHa OPOrOBUKOBAHHBIM MOPHUPOBUIHBIM rabopo
WK 1ab0po-aradba3oM, MOABEPKEHHBIMU MO3Xe I1IeJIOYHOMY MeTacoMarosdy. K coxayeHuro,
HE yaeTcsl yBepEeHHO pa3inyaTh MUHEpPaJbHbIE NTapareHe3UChl ATUX JABYX MPOLIECCOB, TOATOMY
BbIJIEJIEHUE 30HbBl POTOBUKOB HOCUT JOCTAaTOYHO YCJIOBHbBIN xapakTep. HanmMeHee n3aMeHeHHOe
nophUpPOBUIHOE TAOOPO CA0XKEHO KPYMHOTA0IMTYATBIMU KpUCTA/UIAMU TIJIarMoKiiasa, nepemno-
JITHEHHOTO BKJIIOYEHUSIMU KJIMHOMUMPOKCEHA, MOAYMHEHHBIM KOJTMYECTBOM KPUCTALIOB KJIMHO-
MUMPOKCEHA ¥ OPaHXKEBO-0ypOro OMOTHUTA, UHTEPCTULIMU KOTOPBIX 3aMOJIHEHBI arperaTaMu MeJ-
KHX 3epeH KJIMHOMMPOKCeHa. BcTpeualoTcst yaacTKu € TpaHO0J1aCTOBOM CTPYKTYPOid, CIIOKEHHbIE
KJIMHOMMPOKCEHOM M TIJIarMOoKJIa30M, MHOTAA 3aMelllaeMbIX KajuimaroM. [IpolieHTHbIe co-
OTHOLIEHUS MMHEPAJIOB: Iutarnokias 65—70, kamHonupokceH 20—25, TMTaHOMarHeTUT 2—3,
kamummnat 1-3, ouorut 1-3. HaGmiogaroTcest mepexoabl K MOYTH MOJTHOIPOSIBIIEGHHBIM POTO-
BMKaM C TpaHOOJIaCTOBOI MUKPOCTPYKTYPOil, COCTOSIIIUMU 13 Tutarnokiasa (50—55%) u kim-
HonupokceHa (40—45%). B HekoTophIx oOpasiiax rabopousoB, B3IThHIX B 4—5 MeTpax OT KOH-
TakTa, Nopoja MpeaCTaBIIsieT COOOU yepeaoBaHe MUKPOCIOMKOB rpaHOOIACTOBOM CTPYKTYPbI
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CYILIECTBEHHO JABYNMUPOKCEHOBOIO M KJIMHOMMPOKCEH-IIJIarMOKIa3-KaauIlINaToBOro CoCTaBa
C yyacTKaMM OpPTONMUPOKCEHOBOTrO rabopo. B HemocpeacTBEeHHOM KOHTaKTe ¢ apupoBOil 30H-
KOW 9HAOKOHTaKTa MerarjiaruogupoBoro nopdupura rabopo mMmeeT KpaitHe HEOITHOPOIHYIO
MUKPOCTPYKTYpPY, OOYCJIOBJIIEHHYIO, 10 HallleMy MHEHMIO, TPOLIECCaMM CEJIEKTUBHOTO TLIaB-
JIeHUsI TepBUYHON MUKPOAOJEPUTOBOM Macchl. Ilog MMKPOCKONOM BMIHBI PEaKIIMOHHO-
WHBEKIIMOHHBIE B3AMMOOTHOILIEHUST IEPBUYHBIX MEJTAaHOKPATOBBIX MUKPOIAOJIEPUTOBBIX 00pa-
30BaHUI C JIEMKOKPATOBbIMU 00OCOOJEHUSIMU KBapll-KaJaUIINaT-IIarioKJIa30BOro COCTaBa,
e TUIarMokJia3 oopasyeT MOoJUMTOHAIbHbIE 3epHA, a KBapll U KaJWEBbIi 1IMaT HAOJI0AaI0TCs B
BUIe TpadUUeCKUX, MOMKWIMTOBBIX U C(PEPOJMTOBBIX CPACTAHUM, MPOHU3AHHBIX UTOJbYATHIM
araTUTOM W 3allbLIEHHbIX TUTaHOMarHeTuToM. HoBOOOpa3oBaHHBIN IJIarMOKIa3 MMEET Kak
JNBOMHMKOBOE, TaK M OAHOPOAHOE cTpoeHue. Ha MecTte pas3nokeHHOro nepBUYHOrO IJlarnoKjia-
3a OCHOBHOM Macchl 00pa3yroTcs MEJKO3epHUCThIC arperaThl KBaplia, Kajaulilmnara, aibouTa, Th-
TaHOMAarHeTUTa ¢ HeOOJIbIIUM KOJMYECTBOM KJIMHOIMPOKCEHA U araTuTa.

XHUMUUYECKHME COCTaBbl 0XapaKTEPM30BAHHBIX MHTPY3UBHBIX MOPOJ MPUBEIECHbI B TAOJIM-
ue 1. [Topoabl ob6enx MerariaruoGupoBbIX Al CylIECTBEHHO HE pa3jinyaloTcs, XOTs, B 1ie-
JIOM, TIETPOT€HHBIE OKMCJIbI UCITBITHIBAIOT 3HAUMUTEIbHbIE Bapualuu. ConepkaHusi KpeMHe3eMa
KoJieOIt0TCsl B HUX OT 53,9% no 56,38% u, TakuM 00pa3oM, COOTBETCTBYIOT TPYIINE TUITMYHBIX
aHIIe3UTO0a3aIbTOB — AMOPUTOB. [1o Apyrum mapameTpam: — OTHOCUTEIbHO BbICOKMM KOH-
LICHTpALIMSM IIMHO3eMa 1 U3BECTU, HU3KMM — MarHus — OHM HECOMHEHHO SIBJISIIOTCS TIpeI-
CTaBUTEJISIMM HEOT€HOBOM aHIe3uTO0a3aabTOBOM (hopManMu 3akapratbsi. B To ke BpeMs
9TO MOPOJbl OTHOCUTEIBbHO IOBBIIIEHHON IIEJOYHOCTU (CyMMa OKCHUJAOB Kajlusl M HaTpus
BapbupyeT oT 4,04 1o 5,05%) u ycroitunBoro npeobiagaHus Kanaus Han HatpueM. HaubGosee
KUCJIbIE U 11E€JJOYHbIE PA3HOCTU 3TUX MOPoJ 3apKCUpPOBaHbI B aupoBOii paliy U3 30HBI UX
SHIOKOHTaKTa ¢ rabopounamu: npu 57,07% KpeMHe3eMa coiepkaHue OKCUIOB KajlMsl B HUX
cocraBinseT 4,2%, Hatpusg — 3,05%, marnusg — 1,08%. Ha xiaccudukaunoHHO#R nruarpamme
«CcymMMa 1eoueii-kpemHezeM» (Knaccudukamus ..., 1981) ¢purypaTuBHbIE TOUKU 3TUX MTOPOI
JloXaTcs B MOJIE CPEIHMX TTOPOJI HOPMAJIbHOTO psifia, pacroJjiarasichb BOJU3U I'PaHULIbI C MOJIEM
CyOILIeTOYHbIX MOopoa. OTHOIIIEHUE HATPUS K KAJIMIO B ByJKAHMYECKUX TTOPOIaX HOPMAJIbHOTO
psila HUKOTJa HE OIMYCKaeTCsl HUXKE €IWHUIIbI, B OTJIMYME OT Tpaxuba3ajbToB U JAaTUTOB. I1o
9TOMY KPUTEPHUIO HaIllM MeTaruiaruoupoBbie MOPOAbl MOTYT ObITb OTHECEHBbI K JJATUTOBOMY
CyOILIEeIOUYHOMY KaJIMEBO-HATPUEBOMY PsITy. YUUTBIBAsi BHICOKOE COAepXKaHUE KaIuIlnaTa B o-
JTHOKPUCTAJUIMYECKUX PA3HOCTIX MeTaruiaruo(rupoBbIX MTOPO/I, Mbl COUJIM BO3MOXHBIM OTHEC-
TH UX K MOHLIOAUOPUT-TIOPGHUPUTAM.

Ha muioianu pa3BuTHsi KOMILIEKCa «CMEPEKMTOB», 00pa30BaBIIMXCSI B OCHOBHOM IO rad-
Opouaam, MPOSIBISIETCS OINpeaeeHHas: 30HAIbHOCTb, BbIpaxalollasicsl B MOCJeI0BaTeIbHOM
W3MEHEHUU CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTE M MMHEPAJbHOI'O COCTaBa IMOPOJ B I0XKHOM
HarpaBJIeHUM OT HAOJII0aeMOIr0 MHTPY3UBHOTO KOHTaKTa. [1py 3TOM Kakux MO0 MPpU3HAKOB
BJIMSIHMSI KOHTAKTOBOT'O B3aUMO/IEICTBUSI HAa COCTaB CMEPEKUTOB He HA0JII01aeTCs. 30HAIbHOCTD
B LIEJIOM OTpaKaeT BO3pacTaHUWE CTEIIEHU METaCOMaTUYECKOM MpOopabOTKU UCXOHOM MOPO/IbI.
«CMmepekuTu3anusi», cjiadbo IMposBIeHHAass B 30HE OPOrOBUKOBAHHOIO rabopouaa, B 10KHOM
HamnpapJieHuu HapactaeT. Ha paccrosiHum 20—25 MeTpoB IpociexuBaeTcs: 3—4 (alyaibHbIX
30HbI 9TUX METACOMATUTOB: 1) BHEIIHSIS — OMOTUT-KJIMHOMMPOKCEH-KAJIMIIIIATOBBIX; 2) TPO-
MEXYTOUHasi — TaKCUTOBBIX M OKOJOTPEIIMHHBIX OMOTUT-IUIAarMOKJIa3-KIMHOMMPOKCEH-
KaJIMILINATOBBIX (CO IIMUHEbIO U KOPAUEPUTOM); 3) BHYTPEHHSIS — OMOTUTUTOB (CYILIECTBEHHO
OMOTUTOBBIX KIMHOMUPOKCEH -KAJIUIIIATOBBIX) C MEJIKO-CPEIHEKPUCTAIIIMYECKUMHU LITMpaMu
(poroBasi oOMaHKa, KIMHOMMPOKCEH, KaIUIIITAT).

30Ha OuomMuUmM-KAUHONUPOKCEH-KAAUUWNAmMO8blX CMEPEKUTOB HanboJjiee MpoTsKeHHasl (10
15 M) Ha momaagu ooHaxkeHusl. HermocpeacTBeHHO B 30HE OPOrOBMKOBAHHOIO Trab0po ciabas
«CMEpEeKUTU3ALMST» TIPEJCTaB/IeHa KaJIUIIIAT-KIMHOMMPOKCEHOBBIMIA HOBOOOPAa30BaHUSIMU B
WHTEPCTULIMSIX KPUCTALIOB TEPBUYHOMArMaTUYECKOIO TIarMoKJiasa, a Takxke B BUJIE METaco-
MaTUYECKHUX MUKPOIPOXUIKOB, IPOHUKAIOIIMX T10 TpelIMHAM BO BKparuleHHUKM. B mocien-
HeM cilyyae HaOJII01aeTCsl MHTEHCUBHOE Pa3/ioKeHHWe KIMHOMMUPOKCEeHA BKPAIJIEHHUKOB BI0JIb
MPOXUIIKA ¢ 00pa3oBaHMWEM arperata rpaHyJsspHOro KJIWMHOIMPOKCEHA, MOrpy>KEHHOIo B Ka-
nquimnar. Kpas BKpanjaeHHUKOB IJIarnokjiasa 3aMelaTcsl KAIMIIIATOM, 00pa3ylolnuM Kaimy,
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MepernoJTHeHHYIO TOHYAUIIIMMU BKJIIOUEHUSIMU pyIHOro MuHepaia. [To Mepe mpoaBUXeHUs OT
KOHTaKTa B I03KHOM HampaBJIeHUU BIJIyOb MaccuBa rabOpOMIOB ITOCTENIEHHO HapacTaeT MHTEH-
CHBHOCTb METAaCOMAaTUUECKUX U3MEHEHUIA.

«CMepeKuThI» 3IeCh CIaralT 3eJeHOBAaTO-Cepble OYEHb IJIOTHBIE MACCUBHBIE MOPOJIBI C
OTUYETJIMBOI PEJIMKTOBOM CTPYKTYPOM MEPBMYHOIO rabopouna U o4eHb PeAKUMU TOHYANIIN-
MM TIPOXWIKAMU MOIIHOCTBIO 10 1 MM. [lepBuuHOMarMatuyeckve mophupoBbIe BbIICICHUSI,
coctapsitoie 40—65% oObema mopoabl, MpencTaBieHbl Iiaruokiazom (40—45%), xnu-
HonupokceHoM (10—20%), 6uotutom (3—5%). C npubakeHueM K 30He OMOTUTHM3AlIuU BCe
OTUYETJIMBEE B HUX MPOSIBJISETCS NUIMPOTAKCUTOBAsI TEKCTYpa 3a CYET HEPaBHOMEPHOTI'O pacrpe-
NeJIeHUs] BKParIeHHOCTH BTOPUYHOTO O0MoTUTa, aM(prboya 1 OKOJOTPEIIMHHBIX U3MEHEHUIA.
HoBooGpa3zoBaHHbIE MeTacOMAaTHMYECKME IapareHe3ucChl MPEeACTaBICHbI, INIABHBIM O0Opa3oM,
KJIMHOIMMPOKCEHOM U KaJIMIIIATOM, 00pa3ylolMMU THE3I0BbIE, TT0J0CO- U MPOXUIKOBUIHBIC
MMKPO3CPHUCTBIE arperaTbl B OCHOBHOIM Macce, a TakxKe IPOXWJIKHU, pacceKalollde BKpa-
IUIEHHUKU Y OYeHb XapaKTepHbIe arperaTHbie aBTONCEBAOMOP(O3bl IPaHY/ISIPHOTO KIMHOIIM-
poKceHa 1o peMuyecKuM BKparuieHHHKaM. OCHOBHas Macca Mopojbl, BKIIloUasi epBUYHbBIS
M BTOPUYHBIE MUHEpPAJbl, UMeeT ciaenyoumii coctaB (%): muarnoknas (25—30), kaauiimnar
(30—40), kmuHonupokceH (20—25), tutanoMarHeTut (5—10), 6uoTtut (1—2), KapOOHAT, XJIOPUT,
rugpocioaa (B cyMme 5).

XUMMMYECKMI COCTaB HOBOOOpa30BaHHBIX MUHEPAJOB OCHOBHOI Macchl (Tabia. 2)
MOKAa3bIBaeT, YTO KJIMHOMUPOKCEH TpeAcTaBiieH caautoM (Wo-42,89-41,59; En-46,48-47,36;
Fs-10,63-11,05), cirona — BBICOKOMAarHe3uajabHbIM OMOTUTOM C IMOBBIIICHHBIM COIEpPKAHU-
€M THUTaHa, IO BeJIMYMHE OTHOIIEHUST MarHus K xene3y (1,8) 611M3K0 cTOSIIMM K (hJIOTOMUTY.
KanueBblii moJieBoii 1IMaT MpeacTaBlIeH OPTOKJIa30M, PYAHbIA MUHEpal — TUTAHOMArHeTUTOM.

«CMepeKUThI» CIAEAYIOIIUX ABYX 30H, XapaKTepU3YIOIIUeCs 3HAYNTETbHBIMU KOJTMYECTBA -
MM OMOTHUTA B X COCTaBe, OOHAXKAIOTCS Ha IUToIIaau ~ 8X7 M. PaccMOTpUM MX B TTOPSIIKE Mpe-
oJIaraeMoro ABMKEHUS (JIIOUI0B — OT BHYTPEHHEN 30HbBI K TPOMEXKYTOUHOM.

BHyTpeHHssT 30Ha Ouomumumoe CIOXeHa TUIOTHBIMU, TEMHBIMM HEpaBHOMEPHOM
OKpPacKM M HEOTHOPOIHOM HITMPOTAKCUTOBOM TEKCTYphI MopoaaMu. [IpeobdaagaroT pa3HOCTH
KpacHOBaTO-0yphIX OTTEHKOB, HEPAaBHOMEPHO O0OTallleHHbIE MEIKO- M MUKPOYEITYyiiYaThIMU
Maccamu OMOTHTa, Ha (pOHE KOTOPBIX pa3WyMMbl CIIOpaandyecKue 0oyiee KPYIMHO3EPHUCThIC
LIIJTMPBl  POTOBOM OOMaHKM M KaJlMIIIaTa, WMEIONIMe HEeNMpaBWIbHYIO JHUH30BUIHYIO
(0,5—1,5 cM) Uy MpoOKUIKOBUAHYIO (DOPMBI C HEPOBHBIMU MHBEKIIMOHHBIMU KpasiMu. LLImupet
OOBIYHO conepkaT BKPAIUIEHHOCTb M CKOIUICHMS YIUIMHEHHOINpU3MaTHYecKux (10 2,5—7 MM
JUIMHOI) KPHUCTAJLJIOB OypoBaTO-3€JIEHO pOroBoii 0OMaHKU. BUOTUTUTBHI ¢ XapaKTepHLIMU
LIJTMPOBBIMU BBIIEJICHUSIMU COCPEOTOUCHBI B CYOBEPTUKAIBHOI 30HE, B 1I€JIOM COIJIACHOM ¢
OpUEeHTUPOBKOI rpyooii TpewmmrHoBatocT (KO3 215°, <80—90°) 1 nmeroleit MOLIHOCTD ITOPSIA-
ka 1 M. [To Mepe ynaneHust OT Hee MHTEHCUBHOCTb OMOTUTH3ALIMM OBICTPO ManaerT.

B HanMeHee n3MeHEeHHBIX PAa3HOCTSIX MCXOAHBIX MOPO/I HAOI0AaI0TCS IepBUYHOMArMaTu -
YyecKue BKparuieHHUKHU T1arnokiasa (20%), poroBoit ooMaHku (1—3%) 1 eTMHUYHBIE PEIMKThI
KJIMHOIMMpPOKCceHa. B ocHOBHOIM Macce ophUpUTOB, colepKaliieil mepBUYHbIC POTOBYI0 OOMaH-
Ky, TUIarMoKJI1a3 U OMOTHUT, YACThl MUKPOMUAPOJIbI, BHITTOJIHEHHBIE POrOBOM 0OMaHKOIA, IJIaruo-
KJ1a30M, KaJIMIIIATOM, MHOTIA C KBaplieM 1 KapOOHATOM B LIEHTpE.

Bce nepBuuHBIe MUHEpaJIbl TOABEPKEHBI METACOMATUYECKMM MPeoOpa30BaHMSIM pas3any-
HOM MHTEHCUBHOCTHU: TI0 MUKPOTPEIIMHKAM B HUX HAOJII0AAIOTCS BbIICIEHUSI OMOTUTA, KapOo-
HaTa, TATAHOMAarHeTUTa, KaJMIimnaTa, KIMHOMMpoKceHa. Paznnualorcs ABe reHepaluu MeTaco-
MaTuyeckoro 6uortuta. PaHHSIsS reHepalys npeacTaBieHa 6J1eTHOOKpAIlIeHHOM, CBeTI0-0ypoit,
cnabo TIIeOXpoUpyIolell pa3HOCThIO, PA3BUBAIOIIEICS MO TpellMHAM BO BKparuleHHUKaX
(bemMuyeckx MUHepasaoB, JMOO B BUIE CIUIOIIHBIX TOHKOUYEITYHYAThIX MAacC, MOKPHIBAIOIINX
arperatbl BTOPMYHOTO TPaHYJISIPHOTO KJIMHOMUPOKCEHA. BMOTUT Mo3nHel reHepaly Xapak-
TepU3yeTcsl TabJUTYATBIM TraOMTYCOM KPHCTA/UIOB, 00jiee TEMHO OKpacKoi M OTYETIMBBIM
IJIEOXPOM3MOM. DTa TeHepallvs pa3BUTa MOYTU UCKIIOUMTEIbHO B (hallusIX BHYTPEHHEM 1 ITpo-
MEXXYTOUYHOM 30H CMEepEeKMUTU3ALIMU, TJie OHA 00pa3yeT KakK pacCessHHYIO BKpaIJIeHHOCTb, TaK U
MOHOMUHEepaJIbHbIE CKOILIEHUS THE3I0BOTO U TTPOXWIKOBOIO XapaKTepa.
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11 OMOTUTUTOB XapaKTepHBbI BBICOKME COAEpXKaHWs OMOTWUTA ITO3IHEN TeHepaluu,
KOTOPBIi, HApsiy C pacCesTHHON BKPAaruIEHHOCTBIO, Y4acTO 00pa3yeT IIOTHbIC CKOIUICHMS
IUIACTUHYATBIX KPUCTAJJIOB, COCTaBIsOMMX MouTh 50% obbema moponabl. [TpoMexXyTKku Takux
CKOITJICHUI CJIOXKEHBI KaJIUIIIATU3MPOBAHHON OCHOBHOIM MAaccoil ¢ MOAYMHEHHBIM KOJIMYe-
CTBOM OMOTUTU3UPOBAHHOTO TPAHYJISIPHOTO KJIMHOIMUPOKCEHA, CTSDKEHUSIMU U MUKPOTIPOXKWII-
KaMu MarHeTuTta. TUNMYHa IpUypPOUYEHHOCTh CKOIJIEHU OMOTHUTA K 30HAJIBLHO ITOCTPOSCHHBIM
THE3I0BBIM BBIICJICHUSIM, UMEIOLIMM HelPaBUWIbHBIE BEITSIHYTHIE, HO Yallle OKPYTJIbIC OBOMIHBIC
(opmbl. MUHEpaIbHBII COCTaB 30HOK OTIMYACTCS JIMINb KOJIWYECTBEHHO. Slnpa ClIoXeHBI
MEJIKOYEITYYaTbiIM M OJIEAHO OKpAallleHHBIM OMOTUTOM B acCOLMAlUM C MPU3MATUYECKU-
3€PHUCTBLIM arperaToM IIJIaruokjia3a TOHKOJBOMHMKOBOIO CTPOCHUS C IOJYMHEHHBIM
KOJIMYECTBOM KaJIMIIIaTa M KIMHOmMpoKceHa. Cleayiomias 30HKa OTHOCUTEIBHO 000-
raiieHa KpYITHOILJIACTUHYATHIM OMOTUTOM, MOTPYKEHHBIM B KJIMHOIMPOKCEH- KaJIWILIAT-
IUIarMOKJIa30BbIii rpaHO0IacTOBRIN arperar. Jlajee cienyeT 30HKa, od0oralieHHas 'paHy/IsSpHbIM
KJIMHOITMPOKCEHOM, HO MOUTH 0e3 OMOTUTA, TIOCTEIICHHO CIMBAIOLIASICS C BMEIIAIONICH CPEIOIA.
ArperaTHble aBTOICEBIOMOP(O3bl TPAHYISIPHOTO KJIMHOIMMPOKCEHA 3aMEIaloTCsl OMOTUTOM.
TakuM o6Gpa3om, MOPSAOK KPUCTA/UIM3ALUM B 3TOH (palluid METacCOMATUTOB IPEIACTaBIISICT-
Cs B TAaKOM XPOHOJIOIMYECKOM IMOCIEI0BATEIbHOCTHU: a) OMOTUT-KaJIUIINAT-KJIMHOIMMPOKCEH-
pOroBoOOMaHKOBasl accoluainys, 0) aBTONCEeBAOMOP(dO3bl T'PaHYISIPHOIO KIMHOIUPOKCE-
Ha, B) paHHMI TOHKOYCILIYHYAThIA OMOTUT, I') MarHeTUT-KJIMHOIIMPOKCEH-KAIUIIIIATOBbIC
arperathbl, 1) IO3[HSSA TeHepaluusi OMOTUTAa U 30HaJIbHbIE OMOTUT-IUIATMOKJIa3-KaJIWIIIIaT-
KJIMHOITMPOKCEHOBBIE arperaThl, B KOTOPBIX Hayajo Ipouecca (pUKcupyercss OMOTUTOM BHE-
LIIHEW 30HKM, a 3aBeplleHre — OMOTUTOM U IUIATMOKJIa30M C HaJOXEHHBIMU KapOOHATOM U
XJIOPUTOM B SIIEPHBIX 30HAX.

Ilracuoknasz-6uomum-KAuHonupokcen-Kasumnamosas @auus «CMEPEKUTOB» ITPOMEXK-
YTOUHOIM 30HBI, TTOCTENIEHHO CMEHsIoMmas (alunio OMOTUTUTOB, XapaKTePU3YeTCs MEHbBIIUM
KOJMYECTBOM ITO3IHEro OMOTHTAa, pAaBHOMEPHO PacCESTHHOIO MM 00pa3ylollero MeTacoMa-
TUYECKNE OKOJIOTPEIIMHHbBIE OTOPOUYKM (MOIIHOCTBIO OT 0,1—7 MM) M OOLIMpPHBIE MSATHA (IO
40—50 MM B TIOIIEpEUYHUKE), OTIPEACISIONINE TAKCUTOBYIO TEKCTYPY MOPOIHI B LieJoM. B oTo-
pouYKax M MITHAX METaCOMATUT ITpUoOpeTaeT 0OJUK MUKPO- U TOHKO3EPHUCTOM, MOUTH apu-
POBOIi, TEMHOI1, 3eJIeHOBATO-0ypOii POrOBMKOBOIIOA00HOI TTOPOALI, UMEIOLIE XapaKTepHbIe
METacOMaTUYECKNEe KOHTAKThl ¢ BMEIIAIOIIUMUA OMOTUTU3UPOBAHHBIMU Mopogamu. [locien-
HUE COXPAHSIOT PEJIMKTOBYIO IMTOPGUPOBUIHYIO CTPYKTYPY MCXOOHOTO rabbpouna. JIokaiabHO
3/eCh pa3BUTa TycTasl ceTKa 0oJjiee MO3AHUX CYIIECTBEHHO KapOOHATHBIX MPOXWIKOB, MOIII-
HocThlo 1—5 MM. U3penka B ux 3anbpbaHaax OTMEUAIOTCS BBIICJICHUS MUPUTA, MarHETUTA U
YacTO — MEJIKOKPHMCTAJUIMYECKOrO XeJITOBaTO-Oyporo rpaHara. MeracomaTMdeckKue IsITHA
MPEICTABISIOT CO00M MMKPO3EPHUCTYIO MOPOIY, COCTOSIIYIO M3 JICIIMIOTrPaHO0JacTOBOIO
arperara OMOTUT-KaJIMILNAT-TIJIATMOKJIa30BOr0 COCTaBa C PaCCeIHHBIM TPaHYJISIPHBIM KIMHO-
MMMPOKCEHOM, BKPAIICHHOCTbIO MarHeTUTa. MecTaMM COXpPaHSIOTCS IEepPBUYHBIE BKpaIlJieH-
HUKM U1 JICUCTHI TIJIarMOKJIa3a, MoABEepKeHHbIe M3MEeHEeHUSIM. KIIMHOIMMPOKCEH B acCOLMalluy
C KaJIMLITATOM 1 00Jiee TTO3THUMM KapOOHATOM U XJIOPUTOM 00pa3yeT rHe310BbI¢ BhIACICHMS,
OKpYKE€HHbIE OMOTUTOM. MHOT0O TOHYAUIIINX O0Jiee MO3AHUX MPOXWIKOB KIMHOIIMPOKCEHA 1
MarHeTuTa. XapakTepHa, 0ObIYHO B BUJI€ CIIOPAANYECKUX MUKPOCKOIUICHUIA B OCHOBHOI Mac-
ce TeMHO-3¢eJIeHas IIMUHEb.

Bo BHelIHEl YacTH MPOMEXYTOUHOH 30HBI ellie 00Jiee pe3KO BhIpakeH OKOJIOTPEIIMHHBII
xapakTep MetacomaTo3a. [1py 3ToM MUHEpabHBIN COCTaB CMEPEKUTOB CYIIIECTBEHHO HE M3ME-
HsieTcsl. 37eCh BbIICIACHUSI KPYITHOIUIACTUHYATOrO OMOTUTA HAOJII0JAI0TCSI B CBSI3U C 30HAJb-
HBIMU METACOMaTUYECKMMMU TIPOXKUIKAMU B U3MEHEHHOM NopdupuTte, paBHOMEPHO OMOTUTH -
3UPOBAaHHOM, HO COXPaHSIIOLUIUM PEJIMKTOBBIE BKPAIUICHHUKM ITIJIarMoKJiasa, MOrpy>kKeHHbIE B
MMPOKCEHM3NUPOBAHHYIO M OTYACTU KAJIMIIIIATU3UPOBAHHYIO OCHOBHYIO Maccy. ['paHysapHBbIii
KJIMHOITMPOKCEH 00pa3yeT MPOXUIKOBBIE BbleaeHUsI. ECTb THe3MOBbIC BhIICICHUS, COaepKa-
LK€ B SIAEPHOI YaCcTH arperaThl KapOoHaTa ¢ KaJUILIaTOM, XJIOPUTOM, OKPYKEHHBIC KaliMaMMu,
MOCJIeI0BaTeIbHO 000OTallleHHBIMU PYAHBIM, KJIMHOMUPOKCEHOM U KPYITHOIUIACTUHYATHIM OM-
OTUTOM.
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Tabmmna 2. XMUMUUYECKUI COCTaB MUHEPAJIOB «CMEPEKUTOB» (Macc. %)

Kommno- Kiuno- Criona KanueBblii moneBoit TuraHo-
HEHTBI MMUPOKCEH A IITaT MarHeTHuT
0 1 2 3 4 5 6 7 8 9 10 11

SiO, | 50,82 | 51,13 | 35,35 | 35,82 | 33,66 | 34,51 | 61,85 | 62,12 | 62,37 | 0,88 0,74
TiO, 1,26 | 0,19 | 7,71 | 4,16 | 3,66 8,27 0,01 | 0,253 | 0,193 | 8,95 6,75
AL O; 2,63 1,02 | 11,78 | 18,57 | 16,82 | 13,67 | 16,62 | 17,73 | 17,10 | 1,25 1,99
Fe,O; | 6,68 | 7,08 | 10,64 | 10,01 | 9,70 | 15,76 | 0,581 | 0,333 | 0,124 | 87,94 | 88,92

MnO | - — - o7 | - — |o048| - — — —
MgO | 16,38 | 17,03 | 16,74 | 20,56 | 19,87 | 12,70 | 0,00 | 0,00 | 0,00 | — | 0,26
CaO | 21,03 ]2081 | - — — — | 0,159 | 0,043 | 0,00 | 0,16 | 0,23
Na,0 | — — — | 354 | - — | 1352] - — — —
K0 | o010 | — [ 870804 ] 74 | 890 [ 11,53 11,94 ] 1542 ] 0,10 | -

Cymma | 99,30 | 97,48 | 90,92 | 100,87| 91,09 | 93,81 | 92,17 | 92,42 | 95,20 | 99,28 | 98,88

ITlpumeuanue. Ananu3bl BoinoHeHbI B 1adopaTtopun MCM HAHY Ha mukpoaHanuzarope «Camsran-4 DV»

Takum o0Opa3zoMm, OMOTUTU3ALMS B 3TOM 30HE, BUAMMO, IIPOSBISLETCS BCJEd 3a 3TAIllOM
MAacCCOBOM I'paHy/ISIIMM TEMHOLIBETOB, MMPOKCEHM3ALIMU U KaIWIINaTA3aLMKU TOPOIbl, COMPO-
BOXJAETCSl U 3aBEpLIAETCS KJIMHOMUPOKCEH-TIJIarnoKiaa3-KaauIlnaToBoi (£ IIMuHeNb, KOp-
IUepUT) accoumalveit. Tak Ha3biBaeMmasl «IJICHOYHAsl» OMOTUTM3AaLMs (TOHKOYEILIyiuaThlit
OMOTHUT), BEPOSTHO, MPOSIBUIACH PaHbIIIE M OTPaXaeT YCAOBMSI METaCOMATO3a Ha yIaJeHUN OT
[JIaBHBIX KaHAJIOB LUPKYJISILIMK PacTBOPOB. B 3T0l ke 30He mpociexXuBaeTcs 1 0oJiee Mo3aHsIs
«ITOCTOMOTUTOBAST» TEHEepALMsl METaCOMAaTUUECKMX MPOXKUIKOB. 10 OCHOBHBIM MUHEPaTbHBIM
KOMIIOHEHTaM OHa OJIM3Ka K Mpeablaylleil, HO XapaKTepu3yeTcs OTCYTCTBUEM OMOTHUTA.
OkosoTpelliIMHHbIE 00pa30BaHMs UMEIOT BUJ MeTacoMaTUYeCKUX MpoXuiakoB. Ilopoxa B ux
npenesax, Kak mpaBuio, TAaKXKe poroBUKOBOIOA00HAsI, MHOTIA HesICHOIIoi0cyaTasi, 0oJiee CBET-
Jlasi, 4eM BMelllarolKe Mopo/ibl, OKpallieHa B OypoBaTO- U XeJITOBaTO-3ejieHoBaThie ToHa. [lepe-
XOJl K BMelllalolieMy OMOTUTU3MPOBAHHOMY MOPMOUPUTY OTpakaeT aKTUBHbI KOHTAKT B BUJIE
opeoJia Ae0MOTUTU3AUUHU. MOIIHOCTh IPOKMWIKOB 1—7 MM, OKOJIOIIPOXKMJIKOBBIX OPEOJIOB — OT
1,5—-3 MM g0 4—5 cMm. Kak npaBuiio, Ha HUX HaKJIaAbIBalOTCS ellle 0ojiee TOHKUE MPOXUIKU
CYLLECTBEHHO KapOOHATHOrO COCTaBa, OOBIYHO C HEOOJIBILIMM KOJIUYECTBOM KIMHONKUPOKCEHA,
MarHeTuTa, TUTAaHWUTA U, MHOTAA, 'paHaTa. BMmelialoiiue ux nopojabl, MMeIolKe peJuKTOBYIO
nop¢hUpPOBYIO CTPYKTYpY (IJIarMOKJIa3 U poroBasi 0OMaHKa), MHTEHCMBHO OMOTUTU3UPOBAHBDI:
OCHOBHAs1 Macca HalleJIo 3aMellleHa KaJUIIIaToM U 0JIeMTHOOKPAaIllEeHHBIM OpPaHXeBbIM OMOTH-
ToM (10 20—25% obbema), CKOIICHUSIMU M MUKPOIIPOXMIKAMU MarHeTuTa. KimHonmmpokceH
penoK, aCCOLIMUPYET C KaTUIINaT-KapOOHATHBIMU BbIIEJEHUSIMU, HAKJIa1bIBAIOILIMMUCS Ha OU-
OoTUT. YacTbl MOMKUIUTOBBIE KBAPII-KAJIMIIIIATOBbIE THE3/1a CO CKOIJIEHUSIMU TUTaHUTA. BKpa-
IUICHHUKY 3aMellalTcsl OMOTUTOM, KAIMIIIIATOM 1 0oJjiee IIO3AHUMU KapOOHATOM, XJIOPUTOM,
ruapooroTuToM. B 3TO#l reHepauuu MPOXUIKOB MO MUHEPAJIbLHOMY COCTAaBY BbIACISIOTCS
YeTbIpe rPYIINbI, KOTOPbIE OTJIMYAIOTCSI B OCHOBHOM KOJMYECTBEHHBIMU COOTHOIIEHUSIMU MU~
HEepaJIoB B MapareHe3ucax. XapakTepHO MOJHOE OTCYTCTBME OMOTMTa B MX cocTaBe. Bce oHU
HUMEIOT 30HaJIbHOE cTpoeHure. OceBble 30HKM UMEIOT 0oJiee KpyIHO3epHuUCcTOe cTpoeHue. Cpeau
OCHOBHBIX KOMIIOHEHTOB B HUX MPe00/1agaeT KaJUIIIAT C MEPEMEHHBIM KOJMYECTBOM IIaruo-
KJ1a3a ¥ MOJYMHEHHbIM — KJIMHOMMUPOKCEeHA, MHOraa KapoboHaTa 1 KkBapua. Yacto niaruokias
OTCYTCTBYET. B KauecTBe BTOPOCTENEHHbIX MOTYT MPUCYTCTBOBAaTh TUTAHUT, MAarHETUT, IIIU-
HeJlb, KOPAUEPUT, XJIOPUT. JIUIIIb B OAHOM CIyyae YCTAHOBJIEH KaJMIlNaT-MarHeTUTOBBIN MTPO-
SKMJIOK C MUPUTOM. DHIIOKOHTAKTOBBIE 30HKHU IMPOKUIKOB CJI0XKEHbBI KPUITTOKPUCTAULIAYECKUMU
U TOKO3EPHUCTBIMU arperaramMuy Kajuiimara, oOblYHO 00OTrallleHHBIMUA B CAMOI BHEIIIHE! Jac-
TU KJIMHOMMPOKCEHOM, MarHeTUTOM, MHOTAa KApOOHATOM M TUTAHUTOM. B 5K30KOHTaKTOBBIX
YacTsIX HAOJIIOMAeTCsl KaIuIINaTU3alus BMELIaoIIeid Topo/ibl, YaCTO C BbIACACHUSIMU KBapli-
KQJIMIIIIATOBBIX C TATAHUTOM IMOMKMI001aCcTOB, KapOOHaTa, MarHeTUTa, ruapoouoTura. Takum
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00pa3oM, MPEeACTaBISIETCs, YTO IPOLIECC OKOJOTPEIIMHHOIO MeTacoMaTo3a B 3TOW 4YacTu
CHUCTEMBbI TIOCJIEIOBaA BCJE 3a MPOLIECCOM OMOTUTU3ALIMU, TaK KaK B €ro rapareHe3ucax oT-
CYTCTBYET OMOTHUT, a €70 9K30KOHTAKTOBBIE OPEOJIbl HAKJIAbIBAIOTCSI HA OMOTUTU3UPOBAHHbIE
BMEIIAIOIINE TTOPOJIbI.

Camoii no3aHell MUHEpaJbHOM reHepalyeit, 3aBeplIMBILEii MPOLECC CMePEKUTU3ALIUH,
SIBJISIIOTCSL MPOICUAKU BbINOAHEHUs TOHKMX M TOHYAUIIMX TpelrMH. MOITHOCTh X KOJieOJeTcs
OT MUKpPOCKOMUYECKou 10 1,5—2 MM, uHOraa nocturas (C MeTacoMaTU4eCKMMU OTOPOYKaMM)
5—15 mM. Haubosee mmmpoKo OHU NMPOSIBJICHBI HA TIJIOIIAAU 30H UHTEHCUBHOM OMOTUTU3ALIUU.
CaMbIMM paHHUMU CPEIM HUX SIBJISIIOTCSI CYIIECTBEHHO KAJIMIIIATOBBIE MPOXWIKU, BKIIO-
yarolme KapOOHAaT-KaJWILINaTOBble M KapOOHAT-KJIMHOMUPOKCEH-KAJIMIIIATOBbIE pPa3HOC-
Td. [TocneaHre oObIYHO 30HABHbBI, COAEPKAT TUTAHUT, IJIarMoKjia3, MarHeTUT, KJIMIIIAT U
KapOoHAT B OCEeBOM 30HEe M oboralieHbl KJIMHOMMUPOKCEHOM B 3aibOaHnax. IlepecekaroTcs
KJIMHOMMPOKCEH-KapOOHATHBIMU MUKPOITPOXUIKAMU, OTXOASIIUMU OT arperata 0CeBOi 30Hbl.

Cyl1eCTBEeHHO KJIMHOMUMPOKCEHOBbIE MUKPOMPOXWIKM OTYETIMBO OoJjiee MO3AHUE, YeM
BBIJIEJICHUSI arperatoB KpPyMHOIUIACTUHYATOTO OMOTUTA OKOJOTPEUIMHHBIX METacOMaTUYecC-
KMX OTOpoYeK. B HEOOIBIIMX KOJMYECTBAX B HUX OOBIYHBI KIMIINAT U KapOoHart. [To Bpeme-
HU 00pa3oBaHUs K HUM OJU3KKM KapOOHAT-MarHeTUTOBbIE MU MAarHETUTOBbIE MPOXUIKU. B cy-
LIECTBEHHO KapOOHATHBIX MPOXMJIKAX OOBIYHO MPUCYTCTBYIOT MAarHETUT U KJIMHOMUPOKCEH,
pexe rpaHar, XJIOPUT, SMUAO0T, MHOTAA Cyabuabl xkene3a. CaMbIMU MTO3IHUMU CPEIU HUX SIB-
JITIOTCS MIPOXUIIKM C TPAaHATOM U XJIopUTOM. [panam B MeTacomaTuTax Boeiropnar-I'yruHcKoi
Ipsiibl YCTAHOBJIEH HaMU BriepBblie [5]. EnMHUYHbBIE 00JIOMKY KPUCTAJJIOB rpaHaTa BCTPEUYEHbI
Ha 9TOM XK€ y4yacTKe B CKB. 342 B 9KCILJIO3UBHOM OpeKYMU, MPOPbIBAIOIIEH MOHIIOAMOPUT-
nopuputhl. KilacToreHHbIi MaTepuan OpeKYuMy cpeau Mpouyux GparMeHTOB COACPXKMUT 00-
JJIOMKM rabOpo M KBapli-CEpMIMTOBBIX METACOMAaTUTOB. B cMmepekuTax e OH OOHapyXeH,
KaK OTMEUYEHO, B TOHKMX KapOOHaTHBIX Mpoxuikax. [IpeacraBieH peakoil BKparieHHOCThIO
U CKOIUIEHUSIMU UAMOMOPGHBIX KPUCTAIIOB PpOMOOAOAEKAa3IPUUECKOro raburyca, pasme-
poM 0,5—2 mm. LIBeT MUHepania TEeMHO-MeAOBBIN 10 OypoBaToro. B npoxxuiike accouuupyer ¢
MpO3payHbIM OECIBETHBIM KapOOHATOM 1 XJIOPUT-KapOOHATHBIMU arperaTaMu 3eJeHOBAaTOIo
oTTeHka. [Toa MUKpPOCKOIOM IpaHaT B MPOXWIKE (PUKCUPYETCS B BUIIE MAMOMOP(HBIX KPUC-
TaJUIOB U KCEHOMOP(MHBIX KOPPOAUPOBAHHBIX 3€PEH, aHU30TPOITHbIX, 30HAJbHBIX, MHOTAA C
CeKTOpuaJbHbIMU ABOMHMKaMMU. KoppoaupyeTcsi kapooHaToM, pexe XjopuToM. IIpoxuiok
CJIOXKEH MPEUMYIIIECTBEHHO KaJbLIMTOM U HEOOJIBIITUM KOJUUYECTBOM MEJKOJIMCTOBATHIX arpera-
TOB XJlopUTa. BcTpeuaroTcs 31ech TakkKe eMIMHUYHBIE 3epHAa SMUA0TA. XJIOPUT CBETI0-3€JEHbBIN,
TUIEOXPOUPYET, UMEET CMHEeBATO-cepble 1iBeTa MHTepdepeHLuu. [1o0 TaHHBIM MUKPO30HAOBOTO
aHaJu3a, XMMUYECKUIA COCTaB rpaHaTta OTBeYaeT TUIIMYHOMY anopadumy: (Caj 10sMgg 009Mnyg )
(Fe.075Al0,002 T 001)(Sip 99404)3. AHAPAAWT, TIOYTH UIECHTUYHBIN STOMY I10 COCTABY, IPUCYTCTBYET
B I'paHaT-reAcHOEpruTOBOM CKapHe [5] u3 KoHTakTa rabopo-a1uada3zoBoro MHTPy3MBa ¢ TpUac-
IOPCKMMU KPEMHUCTO-KapOOHATHBIMU OTJIOKEHUSIMU (hyHIaMEHTa HEOTEHOBBIX BYJIKaHOB be-
PEroBCKOI0 PYIHOTIO MO,

TakuM o6pa3zoM, Mbl TpeAroaaraeM TpU IOCAEA0BATEIbHBIX 2Mana nocmmazmamuyec-
Kol ,,cmepekumu3ayuu ”, OXBaTUBIIEH MacCUB rabOpPOMIOB M YACTUYHO KOHTAKTOBYIO 30HY
MPOPHIBAIOIIMX KX MOHLIOAMOPUT-TTOPPUPUTOB: 1| — 3Tan 00bEeMHO-ILIOIATHOTO METACOMATO-
3a, ¢ 00pa3oBaHKEM KJIMHOMMUPOKCEH-OPTOKIA30BOr0 MapareHe3uca u 6oyiee mo3aHero TOHKO-
yeuryituaBToro omorura-I; 2 — stan odpazoBaHMsI MUPOKCEH-aMDUOO0I-KATUIITATOBBIX LILIAP
U TUIarMoKJjia3-KaJUIINnaT-KIMHOMUPOKCEHOBOM (C MarHETUTOM, IIMUHENbIO, KOPAUEPUTOM)
acCoUMallMM B CBSI3U C MHTEHCHUBHOI 00beMHOM Ouotutuiauueit (omortut-II), oxBaTuBiIei
BHYTPEHHIOIO 30HY (MpearoJjiaraeMblii KaHaJl TTOCTYIUIEHUST paCTBOPOB), Ha nepudepuun KOTo-
poJi OHa MMeJIa XapaKTep OKOJOTPEIIMHHBIX OTOPOUYeK; 3 — aTan o0pa3oBaHuUs MPOKUIKOBBIX
CYILIECTBEHHO KaJIMIIIATOBBIX, KIMHOMUPOKCEHOBbIX, MATHETUTOBBIX U KapOOHATHBIX Iapa-
reHe3ncoB. Kak moka3bIBalOT XMMUYECKHWE COCTaBbl Mopoj (CM. Tabi.1), mpu MeTacomaTose B
HUCXOIHbIE TA0OPOUAbI MPUBHOCUJICS KAJTUi M B MEHBIIEH MEPEe — HATPUIA, BBIHOCWIICS KAJIbLIWIA.
MarHuii KOHLIEHTPUPOBAJICSI BO BHYTpeHHel 30He. [1pakTMuecKu HeM3MEHHBIMM OCTaIMCh CO-
NepXXaHUs KpeMHMSI, a COlep>KaHUsI TJIMHO3eMa MOBBIIIEHbBI B KIIMHOIMMPOKCEH-OPTOKIIA30BbIX
MeTtacomMatutax. B 1ieJloM TmoATBepXIaeTcsl MeTacoMaThuyeckass MNpupoaa I3TUX TMOPO/,
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00pa30BaBILIMXCS B Pe3yJibTaTe 3HAUYUTEJIbHOTO IIPMBHOCA LIEJ0YEH U epepacIipeeIeHUs B UX
o0beMe KeJie3a, MarHusl, KaJbLivs U aTIOMUAHUS.

Temnepamypuovie ycaosus 0Opa3oBaHMsI OXapaKTepU30BaHHBIX MUHEPAJIbHBIX accoliua-
LI MOTYT OBITh PEKOHCTPYUPOBAHBI TOBOJLHO YCJIOBHO, COIJIACHO CYIIECTBYIOIIUM Mpe-
cTaBJieHUsIM o ¢auusax Metamopdusma [11]. B marmaTuyeckuii atar, yduThiBas npeaeibHO
Maiylo riyouHy (He Oosiee 0,5 KM) CTAaHOBJEHHUSI U CPeHE-OCHOBHBIM COCTaB CyOlIEI0Y-
HOTO MHTPY3MBa MOXHO IpeanosaraTb 00pa3oBaHMe HAOJI0JaeMbIX POTOBUKOB MX Iapare-
HE3UCOB B YCJIOBMSIX HU3KMX JABJICHUKW U BBICOKMX TEMIIEpATyp CHYypPUT-MEPBUHUTOBOM
(hanuu metamopdusmMa, orpaHndeHHbIX UHTepBasioM 800—1000° C [11]. B To Xxe Bpems, mpu-
CcyTcTBHE 0e3aM(pUOO0IOBBIX MapareHe3MCOB M CJeAbl CEJEKTMBHOIO BBIILIABAECHUS KBapli-
KaJIMIIIATOBOM 3BTEKTUKU B OPOTOBMKOBAHHbBIX TaO0pOMIaX MO3BOJISIIOT OTPAHUYUTh TEMIIE-
patypy ux obpazoBaHus npeaeiaamu (700—750)—(850—900)° C. TemnepaTypbl 0Opa3oBaHuUsI
BCEro KOMILJIEKCAa CMEPEKUTOB, MPEACTABSIONIMX COO0 METacOMaTUThl MOCTMarMaTuyec-
Koro 3Ttana, ykiaaabiBatoTcs B npeaesibl 700—200° C. IIpu 3ToM OCHOBHasl MX 4acTb — 3TO
MPOIYKThl XKeJIe30-MarHui-KaiueBoro o0beMHO-ILJIOLIAIHOTO MeTacoMaTo3a, MpOTeKaB-
wero npu temneparypax 750—500° C. IlocnenoBaBiasi 3aTeM KapOOHaTHasl CTaaus B BUIE
MPOXUJIKOBBIX, THE3IOBbIX BBIITOJHEHUI MPOSIBUJIACH IPY CPEAHUX U HU3KMX TeMIlepaTypax
B uHTepBaje 450—200° C. Haubosee BbICOKOTEMIIEpAaTypHBIMU OOpPa30BaHUSIMU SIBISIIOTCS
LIIJTMPOBbIE OMOTUT-KaIUIINAT-aM(UOOI0BbIE MapareHe3uchbl, KOTOPbIE€ Mbl OTOXIECTBJISI-
eM ¢ npuBoauMbiMu B.JI. PycuHoBBIM [9] mpuMepaMu JOKaJbHOW CUEHUTU3ALUU aHIE3U-
TOB B OpeoJiaX «KaJIMEeBBIX POrOBMKOB», IPOTEKaBIlIeil, 110 ero MHEHUIO0, B uHTepBaye 600—
700° C. Ipyrue MuHepajabHbIE ITapareHe3UChl «CMEPEKUTOB» 00pa3yioT B LIEJIOM HUCXOASIIUI
temnepatrypHbiii psa B uHtepBaie 700—450° C: oT HU3KOKAJIUEBbIX KJIMHOIMPOKCEHOBBIX,
KJIMHOMUPOKCEH-OMOTUTOBBIX M OPTOKJIA3-MarHETUT- KJIMHOMMUPOKCEHOBBIX B OMOTUTUTAX
U BHEIIHUX 30HKAX OKOJOTPEIIMHHBIX METACOMATUTOB A0 BbICOKOKAJMEBBIX CYIIECTBEHHO
OPTOKJIA30BbIX U IJIarMOKJ1a3-0PTOKIA30BbIX YACTO C KOPAMEPUTOM, LITTUHEJbIO, HEOOJIbIIUM
KOJMYECTBOM MarHeTuTa, KJIMHOIMPOKCEHA, MHOTAa KBaplia, cjaraloliMX BHYTPEHHUE U
LIEHTPAJIbHbIE 30HKU METACOMAaTUYECKUX MPOXUIKOB U rHe3l. [IpoMexyTouHoe nmojgoxeHue
B 9TOM psily, BUAUMO, 3aHUMAIOT MapareHe3uchbl OMOTUT-I-KIMHOMUPOKCEH-OPTOKIA30BbIX
CMEPEKUTOB BHEIIHENW YaCcTU cUCTeMbl. MUHepaibHbIE accoliMaluu ¢ KapOOHATOM B IMpPO-
JKWJIKaX BBITIOJTHEHUS U THE3IOBbIX 00pa30BaHMiA OTBEYAIOT KApOOHATHOM CTaiuu Mpoliecca,
KOr/a pe3Ko BO3pocia poib yraeKUCAoThl. [lapareHe3ucskl, coaepxalire B CBOEM COCTaBe,
KpOMe€ TOro, KJIMHOMUPOKCEH, TJarokja3 M KajJullnaT KpUCTaJIU30BaInuCh IPpU TeMmIiepa-
Typax He Huxke 450° C, oTBeyamolmux rpaHuIle YCTOMYMBOCTU TIJIAaTMOKIIa3a B 9TUX YCIOBUSIX.
becnupokceHoBbIe KapOOHATHBIE MapareHe3UChl C KAIUIINATOM, XJIOPUTOM, TPaHATOM, Mar-
HETUTOM, SMMUIO0TOM, OYEBUIHO, COOTBETCTBYIOT JaIbHEIIIEMY MTOHUXKEHUIO TEMIIEPATYPhI 10
350—300° C u aKTUBHOCTH KaJiusl B pacTBopax. HuxxHuU# nipenen temmnepatyp IrapareHe3uca
¢ anapaautom orpanudeH 255—280° C [11]. Bo3aMoxHO, camble MO31HUE KapOOHATHbIE MPO-
SKMJIKM C MATHETUTOM KPUCTAJIM30BaIMCh IIpU TeMItepaTypax rnopsiaka 200° C.

BriBoanbl

[TpoBeneHHbIE MCCaeNOBAHUS MTO3BOJISIOT CIEIATh CIEIYIOIIE BbIBOIbI:

— «CMEpEeKMTHU3alMsI» TPOCTPAHCTBEHHO CBs3aHAa C 30HOW MHTPY3MBHOIO KOHTAaKTa
HeOOJIbIIIOT0 MacCHBa MeTaruiaruoUpoOBbIX MOHILIOAUOPUT-TTOPGUPUTOB, TPOPHIBAIOIIETO
rabopo-noppupuTHI;

— «CMEPEKMThI» MPEICTABISIOT COO0N KOMILIEKC MOCTUHTPY3UBHBIX K€JI€30-MarHuii-
KaJIMeBbIX METACOMATUTOB M COMPOBOXKIAIOIINX UX MPOKUIKOBBIX 00pa30BaHM I, HATOKEHHBIX
B OCHOBHOM Ha OpOrOBMKOBaHHbIE rab0Opo-1op@upUThI 1 00pa30BaBLIMXCS B IIIMPOKOM Avana-
30He Temriepatyp ot 700 go 200° C;

— XeJIe30-MarHuii-KajameBble METACOMATUThI BKJIIOYAIOT HECKOJIBKO (halldalibHbIX pa3-
HOBUIHOCTEH, pacrojiokeH1e KOTOPBIX B MPOCTPAHCTBE OTPaXKaeT BPEMEHHYIO BEIIIECTBEHHYIO
U TEMIEPATYPHYIO JIaTepaJIbHYI0 30HAJIbHOCTh OTHOCUTEJIbHO OCHOBHOT'O KaHaJla IMOCTYTUICHUS
(mounnos;
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— BO BHYTPEHHEI 30HE pacIiojiaraeTcsl MOJHOIPOSIBICHHbIN psif (aluii, B TOM Yucie U
Haun0OoJiee MarHe3UaJIbHBIX 1 BhIcOKoTeMItepatypHbIX (600—700° C) damuii nutup 1 OMOTUTUTOB;

— B INPOMEXYTOUHON 30HE — IapareHe3uc (aluy OKOJOTPEIIMHHBIX MeTacoMaTh-
ToB 00pazyeT TeMmneparypHblii psia (700—500° C) oT OMOTUT-KIMHOIMUPOKCEH-OPTOKIAa30BbIX
JI0 TUIarMOKJIa3-OpTOKJIA30BbIX C KOPAWEPUTOM M IIIMMHEJbIO, HAJIOXEHHBIX Ha OMOTUT-I-
KJIMHOMMPOKCEH-OPTOKJIA30BYI0 (paliuio, MepexosIilyto B IPUKOHTAKTOBOM OpeO0Jjie MHTPY3U-
BOB B HAaME€HEE MHTEHCUBHO MPOSIBICHHYIO KIMHOMUPOKCEH-OPTOKIA30BYIO (hallnio;

— TIPOXWJIKW BBIMOJHEHUS OTpaxkaloT KapOOHATHYIO CTaaWIO Mpolecca, MPOTEKaBIIYIO
npu Temneparypax 450—200° C;

— XapakTep B3aUMOOTHOIIEHU «CMEPEKUTOB» U MHTPY3MBOB CBUIETEIbCTBYET 00 MX Ia-
pareHeTUYeCKOM CBSI3U, OOYCIOBJIEHHOMN €NMHBIM ITTYOMHHBIM UCTOYHUKOM, B BUJE CI0XHOIO
nrbbepeHIMPOBAHHOIO IJTyTOHA rabbpo-1aTUTOBOIO COCTaBa.

OnucaHHbIE MTapareHe3UChl «CMEPEKUTOB» MOAOOHBI Pa3BUTHIM B 30HE OMOTUTOBBIX PO-
roBukoB W-Mo ThIpHay3cKOro noJjiss UH(MUJIbTPALIMOHHBIM XUJIbHBIM T€JaM KaJIUIINAaTOBBIX,
MUPOKCEH-KAJTUIIIATOBBIX M MUPOKCEH-TUIAaTMOKJIa30BbIX nopos [3]. JInH30BUIHBIE Tena U
KpYIMHbIE JIMHEMHbIE 30HbI aBTUT-OPTOKJIA30BbIX U AUOMNCUI-OMOTUT-OPTOKIA30BbIX METACO-
MaTUTOB C MEAHBIM OpyIE€HEHUEM yCTaHOBJeHbI B CpeauHHOM XpebTe KamuyaTtku B CBS3M ¢
MEJIKMMHU TeJJaMU MaJIeOreHOBBIX Tab0PO-MOHIIOHUT-CUEHUTOBBIX MHTPY3MBOB, OKPY>KEHHBIX
HEIpepbIBHBIM MOSICOM MMPOKCEH-TIIarnoKia3-aMpu00J-KaaUuIINaTOBbIX METACOMATUTOB Me-
TamMarMaTudeckoro mpoucxoxiaeHus [1,7,12]. B nutepatype pa3BuBaeTCs KOHLEIMLMUS, OTBO-
Jsiiast 00JblIyI0 PoJib METaMarMaTUYeCKUM MpoleccaM, COMPOBOXIAIOIIUMCS TPAHCIOPTU-
POBKOW 11IeJI0YEi B 9HI0- U 9K30KOHTAKTOBbIE 30HbI HA CTAIUU €111€ HE KOHCOJIUAUPOBAHHbBIX
WHTPY3Uii, 1 00pa30BaHUEM MarHe3uaibHbIX CKAaPHOB, IIEJOYHbIX METACOMATUTOB, (DEHUTOB,
IOBUTOB, CUEHUTOB, TAKCUTOBBIX Ta0OPO U T.A. B pyIHOMAarMaTUYeCKUX CUCTEMax T'MIpPOTEP-
MaJIbHOTO, CKApHOBOI'O U JIMKBALIMOHHOIO TUIOB [4,10].

ITo muenuto B.JI. PycuHoBa [9] mogoOHbIe 1IEI0UHbIE METaCOMATUThI OTHOCATCS K (pop-
Malliy POrOBMKOB paHHEH 111€JJOYHOM CTaJuy MarmaTuyeckoro atana. OHU OOHapyXMBAIOTCS B
9K30KOHTaKTax MopGupoOBbIX TPAHUTOMIOB PAiOHOB 30JI0TO-CYJIb(MUAHOIO METHOTO Y METHO-
MoaubaeHoBoro opyneHeHus ITpumMopes, KypamuHckoro xpedra, Manoro Kaskaza. [lis1 Hux
XapakTepHa 30HAIbHOCTb OTHOCUTEIbHO 1LIEHTpPa MHTPY3MBA, BbIpaXarollasics B IMOHMKEHUU
TeMmnepaTyp ux oopazoBanus ot 750—640° C no 200—100° C npu Beaylieit poJii MEHSIIOLIEICS
AKTMBHOCTM KaJvsl U MarHusi BO BpEMEHU M MPOCTPAHCTBE, YTO MPUBOAMIO K CMEHE OMOTUTA
(b1oronuTOM B IMOTNICHUI-OPTOKJIA30BOM ITapareHe3Mce, a 3aTeM — MOSIBICHUIO XJIOPUT-3MUI0T-
KaJIMILIATOBBIX TPOIWIUTOB.

KanueBbie MeTacOMaTUTBI U OMOTUTUTHI B CBSI3U C MOHIIOHUTOMAAMM U3BECTHBI BO MHO-
TMX pailoHax 30JI0TO-CyabpuaHoro, 30j0to-cepedpsiHoro (CIIA. FO. AmMepuka, MHmoHe3us,
AnoHus ) u onoBsiHHOro (Cuxore AlHb) opyaeHeHUs1. OUeBUIHO, CTAHOBJIEHUE X CBSI3aHO C
HUMITYJIbCAMM BICOKOKAJIMEBBIX (DJIIOMIOB.

YcTaHOB/IEHBl MPU3HAKM SIBHOTO CXOJCTBA T€OJOTMYECKON CHUTyallMM M BEIECTBEH-
HOTO COCTaBa «CMEPEKUTOB» C MPUBEACHHBIMM MpUMEpaMU MeTaMarMaTM4ecKux oOpa3oBa-
Huii. DaKT MX YCTAaHOBJEHMS SIBJSIETCS BaKHBIM KPUTEPUEM OLIEHKHU MOTEHIIMAIbHOU pyI0-
HOCHOCTM MHTPY3MBHOI'O KOMILIEKCA CTPYKTYpbl SIBOp M MOJOOHBIX €il [2] B Ipyrux 4acTsix
Boiropaar-I'yruHckoii rpsiabl. KoMieke «cMepeKUTOB» MPeCTaBIsieT COO0M IITyOMHHYIO 4YacTh
HaJbIHTPY3UBHOI'O MPOCTPAHCTBA ILUTyTOHO-TUAPOTEPMATbHON CUCTEMBbI, BEPXHUI 3Tax KOTO-
poii cocTaByieH OJIM3MOBEPXHOCTHBIMU METAaCOMAaTUTAMM KBapLIMT-apTUIIM3UT-0EPe3UTOBOTO
psiia ¢ peIKOMEeTaJbHOM crieliMaan3ale.

1. BmacosI'.M., Bacuneckuit M.M. I'maporepmaibHO u3MeHeHHbIe ITopoasl LleHTpanbHoi KamyaTku, ux pymo-
HOCHOCTb ¥ 3aKOHOMEPHOCTH ITPOCTPAaHCTBEHHOTO pasmeteHus. M.: Henpa, 1964. 218 c.

2. Tonuapyk A.®. IleTposorus U reoxXuMusi METACOMATUTOB 30JI0TO-BUCMYT-MOJIMOJCHOBBIX MPOSIBJICHUI KaK
MpU3HAK OTKPBITUSI HOBOM pyaHOit hopMmalimu B HeoByJIKaHUTax 3akapmnatbs. Sbornic Radova. Procuding of the
Simposium «Ore Deposits Exploration» — Belgrad, 2—4 April, 1997, — p. 231-236.

3. TI'pamencukuii E.H., Ennceea H.A., UBaHoB A.T". 30HaIbHOCTh CKapHOB ThIpHAY3CKOro pyaHoro mnoJjs // Me-
TacoMaTU3M U pynoobpasoBanue. M.: Hayka. 1974.C. 136—142.

4.  3oroB U.A. TpancmarmaTndeckye GhIIOMAB B MarMaTu3Me U pyaoobpasoBanuu. M.: Hayka, 1989. 216 c.

100



5. Kgachuug I.B., lllem'skuna T.I. AHapanut 3 HeoreHOBMX MeTacoMaTuTiB Buropnar-I'yruHcbkoro nacma (3a-
Kkapnatts) //Minepanoriunuii 36ipHuk 2009. Ne 59, pumn. 1. C 169—173.

6. KopamumuH u ap. OIOMIHBIA PeXUM THAPOTEPMAIbHBIX ITpolieccoB 3akapnarbs. Kues.: HaykoBa mymka,
1984. 98 c.

7.  OnTudeckve W TETPOXMMHUYECKUE WCCIENOBaHUS MarMaTuieckux obpazoBaHuii LleHTtpanpHoit Kamyarku.
Tpynsr Mu-1a Bynkanonorun CO AH CCCP, Bein. 25. M.: Hayka, 1967. 192 c.

8.  Tlonoxos B.I1., BonwiHenr O.H. JlaitkoBbIii KOMILIEKC M OpyAeHeHue pailoHa KupraHukckoro repeBasia
(Cpenunnsbiit xpeber Kamuarku) // @opmanium 1 aiimy BepXHEMETOBBIX U KaWHO30MCKUX MarMaTU4eCKuX
obpasoBanuii LlenrpanpHoii Kamuatku. M.: Hayka, 1968. C. 141—174.

9.  Pycunos B.JI. MetacoMaTuuecKkue MpoLecchl B ByJIKaHWYecKux Toamax. M.: Hayka, 1989. 216 c.

10. TapacoB A.B. O mexanuamax opmupoBaHust HopuiabcKoit MHTPY3UU U CBSI3aHHBIX C Hel CYJIbMUAHBIX Te. //
3aMeleHre ¥ BTOpKeHUE TTPY MarMaTu3Me 1 pynooopasosanuu. HoBocubupek: Hayka, 1976. C. 123—-276.

11. ®anuu KoHTakTOBOrO MeTaMopdusma /Pesepaarto B.B. //TTon pen. B.C.CoboneBa. M. : Heapa, 1970. 272 c.

12. ®nepos I'.b., Konockos A.B. ITaneoreHosast cybiieiouHass popMaius rabopo-CueHUT-TpaXUuaHae3uTOBOIO
cocTaBa //Popmaiiuu 1 hanru BepXHEMeJOBbIX M KaitHO30MCKMX MarMaTnyeckKux oopazoBaHuii LleHTpasibHOM
Kamuarku. M.: Hayka, 1968. C. 29—47.

T'onuapyk A.®., Illem’skina T.M., Kynioaoa B.M. BBICOKOTEMIIEPATYPHI BIOTHUT-
KIINMHOITIIPOKCEH-OPTOKIIA3OBI METACOMATHUTU YUYACTKY PIIKOMETAJIb-
HOI MUHEPAJI3ALII B IJIIOUEHOBUX BYJIKAHITAX BUTOPJIAT-T'YTUHCb-

KOI'O ITACMA (BAKAPIIATTA)

Ilempoepaghiuno oxapakmepu3zoeani enepuie CIManHo8AeHi 8 pecioHi MaK 36aHi. «cMepeKimu» —
KOMNAEKC 3ani30-MaeHIll-Kaniesux memacomamumie i NPONCUNKIE BUNOBHEHHS, — Npedcmas-
AEHUX O0eKinbKoma pauyiarbHumu GiOMIHAMU: Kariunam-nipokceH-am@pioonoeor, Oiomumoeoio,
naaeiokaasz-6iomum-KAuHONIPOKCeH-0pMOKAA308010, Oiomum-1-KAuHoNnipoKceH-0pmoKaa306010. B

KapbOHamuux npoxculkax npucymuiii anopadum. Ilepedbauysanuii inmepeéan memnepamyp npoue-
cy 700—200°.

Goncharuk A.F., Shemyakina T.I., Kulibaba V.M. THE HIGH-TEMPERATURE BIOTITE-
CLINOPYROXENE-ORTHOCLASE METASOMATITES OF REGION OF RARE METAL
MINERALIZATION IN PLIOCENE VOLCANIC ROCKS OF THE VYGORLAT-HUTYN

HILLS (TRANSCARPATHIANS)

The iron-magnesium-potassium metasomatic comples have been first discavera in Pliocene
volcanic rocks of the Vygorlat- Hutyn hills.

The results of petrographic researches of rocks have been considered.
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