M3BECTHIA

TOMCKOTO OPAEHA TPYHAOBOTO KPACHOTO 3HAMEHM NOJIMTEXHHUYECKOIG
HHCTHUTYTA nMenn C. M. KMPOBA

Tom 121 1963

AJIbBUTCOAEPXAIUHE KPUCTAJNIHYECKHE CJIAHLLBI
XPEBTA BOPYC

M. . I0JHH

{Ilpeacrasneno npodeccopom A, M. KyabMmussm)

C 10r0-BOCTOYHOI CTOPOHH K THnep6asnToBoMy MmaccHBy xpebra Dopyc
OPHMBIKAIOT KPUCTAAAHYECKHe CJAaHUBlL, XaPaKTepPHOIl 0COGEHHOCTHIO KOTOPLINY
SIBJISIETCS] Ha/JHyHe AOBOJAbHO OCOJBLIIOro KojuuecTsa nopypupobaactos anbou-
Ta. Bonpocol, CBA3aHHbIE C NPOHCXOXK/IEHHEM YKa3aHHbLIX CJAAHUEB, HMEIOT, 110
HalueMy MHeHH1O0, 6OoJ/blIce TeOpeTHYeCKOe H MNpaKTHYeCKoe 3HayeHHe, Tak
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Puc. 1. Cxema reosorudecxoro crpoenus xp. Bopyc: | — ayanTet, 2-— ainlu-
THTsl, 3 — Ta/ibK-KapOoHaTHHE NOPOAb, 4 — TPAHUTHEI THNA JIKOUCKOH HH-
TPY3HH, & — CepHeHTHHUTb W CePNeHTHHU3UPOBAHHEIE NEPUAOTHTH, 6 — (-
JUTHIHPOBAHHBIE MVIMHHCTBIE H YIJIMCTO-TAHHUCTHIE CJAAHIE C DPOCJOSIME KBApD-
uHTOB ¥ 3¢y3HBOB (YHHTHHCKAS CBUTA), 7 — KPHCTANIMUSCKWE CAAHLB 17Ke-
faweKOR CBHTLI, 8 — afabGHTCONepKalIe KPHCTANAHUECKHE CAaHILb (aanburo-
IMANOTO-XJIOPUTOBHE FHeHCH H aJbGHTOBRLIE amM(MHBOJIMTH).
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KaK NpaBUARHOE YCTAHOBJACHHE IPUPO/ibI HX BO3HHKHOBEHHS BO MHOTOM MO:
KET NOMOYb reoJoraM-cTpaturpadam, 3aHdMalnIUMCs] pacujeHeHIeM apes-
rux tou 3anaanoro Casua. ' ,

Hnurepecyomise Hac cAaBlUb 3a/€rz2i0T BAOAL I0TO-BOCTOUHOTO KOHTaKTa
runep6asHTOBOTO MACCHBA, BHITHHYTOrO B CEBEPO-BOCTOYHOM HAMPABJAEHHH,
{puc. 1). C sTHMm ke Hanpap/jeHHeM COBNAajaeT NPOCTHPAHHE pacC/aHUOBKY
B CAAHIAX, NajieHHe KoTopol He Menee 70° TO cepepo-3anajiHoe, TO IOTO-
BocToynoe. Illupuua nosock KpHCTANIHYECKHMX CJaHUEB He Be3jle OJHHAKO-
Ba. MakcuMajbHa oHa B uUcTOKax p. M. AG6anip (1 kM). Otciona B ceBepo-
BOCTOYHOM H JOT0-3aflaJHOM HanpaB/jeHusax asJbOHTCOAepIKalllie CaaHUB!
fI0CTENEeHHO NePexXoJsT B 3e/eHble XAOPHTO-CePHUHTOBbIE H (HMJIHTH3UPOBAH-
HBIEe TVIHHUCTBIE CJIaHnbl. ‘ ‘

MecTaMH B H3YyUeHHHIX CJAHUAX BCTPEUAIOTCH COFJIACHBIE JIHH3OUKH -
¥ TOHKHe NMPOKUIKH KBapua. Pexe HabawoaaoTes cexyniue KBapleBbie KHJ-
KH TOJIIHHO OT HeCKOJbKMX MHAJMMETPOB A0 5 CAaHTUMETPOB.

BrisB/ieHHBIe NPH H3YUEHHH MOJ MHKPOCKONOM JiB€ MHHEPAaJbHbLIE acco-:
uHanuy (anp6MT-MyCKOBHT-XJIOPHT-LOM3UT-KBAPL H aabGuT-poroBas o6MaH-
Ka-KJMHOLOU3HUT) MO3BOJAIOT COOTBETCTBEHHO BbIENHTH JIB€ FPYMOL NOPOI:
anbOUT-MYCKOBHT-XJOPHTOBLEIE ClaHHbl U aJbOUTOBbie aM(pHGOIMTH, COAep-
Malllye B TOM HAH HHOM KOJIMYECTBE SNUIOT H XJOPHT. _

Huxe npuBoziutcs nerporpaduueckoe onucanHe YAOMSAHYTHX HOPOIL
H BHICKasmBaercsds coolpaxKeHHe 06 HX HPOHCXOXKIEHHH. '

ANBGHT-MYCKOBHT-XJOPHUTOBbIE CJAAHNbBI

[To cTpykTypHO-TEKCTYPHBIM OCOGEHHOCTAM M KOJAHUECTBEHHOMY COAEp-
’KAHHUIO0 B HUX aJibOHTa MOTyT ObITh NOJpa3jeneHbl HA MYCKOBHT-X/JIOPHTOBLIE
CJaHIbl, B KOTOPHIX a/bOHT 04 MHKPOCKONOM HJIH He YCTAaHABJUBAETCH HAH
COJIEPXKHUTCA B BHJEe npHMecH B Koauvectsax Menee 109%, u aabbutoBunie
THEHCH ¢ cojepikanHeM aJqbOuTa or 10 1o 30 ¥ Gonee mpoueHToB. Mexay
YNOMSHYTBIMH PA3HOCTSAMH, KaK HETPYAHO BHIEThb, UMEIOTCS1 NMOCTEeleHHLIe
nepexoaHl, ¥ AeneHHe HX HA YKa3aHHble TPYNMbl SIBASETCH B H3BECTHOH cTe-
MIEHH YCJAOBHBIM.

AnbGuTOBHE THeillch — MakpOCKONHYECKH 3€/I€HO-Cephle, OGBIUHO
rpy6o cnraHueBaTeie MOPOJAB C OTUETJHBO BbIPAXKeHHOH nopdupoG.aacTosoil
CTPYKTYypoil. Ha miocKocTaX ciaHueBaToOCTH GOLIYHO JIETKO Pa3JM4YHMbI XJ0-
put u myckosut. [lopdupobaactl anbGura or 1 10 6 MM B monepeunuie
XOpOIIO BUAHBL B H3JIOME, NOMEPEYHOM K CJAHLUEBAaTOCTH. 34ech Ha CeBepo-
2eJIeHOM (POl CCHOBHOH M&CCHI OHH NPOSIBAAIOTCA B BHJE PO30BATBHIX UM PO-
30BaTO-OyPHIX M3OMETPHUHO-OKPYIIILIX 3epeH, NPHAAICUIMX [OpPOAe Mect-
pyio oxpacky. Ilon mukpocrxonos B KauecTBe IVIABHBIX MHHEDPAJIOB MPHCYT-
creytor  anbOut  (10—580%), xaopur (10—25%), wmyckosur (7—10%),
kBapu (5—20%), noraur (maum karso-uonsut) (5—15%). B poau mpuMect
HHOIJa B SHAUHTEJLHBIX HCJIHYECTBAX BCTPeuaercs KapGoHar, pexe 6uoTuT,
AKTHHOMHUT. AKLeccopubie: cdied, alaTuT, TYPMaJnH, PyTHA H DYAHHE sepHAa.
peaKo rpanar.

Bosbiias wacts zepen aasdnra (Ne 0—5; 2V == - 76°) npencrasiens
CBEXKUMH MOHOXPUCTaNiaMH, ABOHHHKH ero BCTpeyawTcs peakc. Casofilu-
KOB2H OH uaue o KapacO0aackoMy, pexe anbOMTOBOMy 3akonam. Ontue-
CKHMe KOHCTAHTH Ha OCHoBe KpuBulX Tpérepa [9] no3soasioT orHOCHTHL 20
K HH3KOTEMIEPATYPHOMY THNY. XapakTepHoii ocofeHHOCTbIO nopdrpodiac-
TOB aAbONTa ABNARETCR HAJHuUMe B HMX MHOTOMHCJEHHBIX BRIIOUEH!H, cpeny
KOTOPBIX YaCTC BCTPEU2IOTCH TYPMAJIKMH, KFOJOUKA PYTHAA, LOH3HTA, RIOTA
Mesikhe sepHa cdena, kap6onata u ksapua. I[loutu BO Beex mandax nop -
poGnacTy! MMEIOT NPH3HAKK KATaK/Aas3a B BUAE DPasApob/eHHOCTH sepew.
H30THYTOCTH ABOHHUKOBBIX NMOJOCOK. BONHHCTOTO noracanus, JIpoGrenne se-
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peH anb0UTa, KaK NpaBu/Io, COMPOBOXKAAETCS MePexpucTasnn3anmeii ¢ obpa-
30BaHHEM MO3aHYHOrO arperarta 3epeH aJjbOUTa BTOpPOi reHepauuu. Benen-
cTBHE 3TOro nopdupobaacTh yacto umewTt Gopmy pesauxtoB. OTaeqbHble
yacTH APOOGJEHBIX 3€peH pas3fensloTcs TOHKHMU CTPYHKAMH MYCKOBHTA HJN
MycKOBHTa M KBapua. [lpocmatpuBas takue WIHQbI, HETPYAHO YOeZUTbCH,
yTo GoabIllaf YaCTh MYCKOBMTAa U KBapua BO3HHKJA nocjae o0pa3oBaHus
anbOHTa H XJOPUTA. YKa3aHHbIE B3aWUMOOTHOLIEHHS MHHEPAJ/IOB CBHUAETE/br
CTBYIOT, KPOME TOro, 0 TOM, UTO anabbur nopdpupobsacToB NOABHJCA B Cd-
Mble paHHUE 3TaNbl CKJAAYATOCTH H 4TO B YUJOBHSAX CHJALHOIO cTpecca KPHC-
TaJJHYECKas PeleTKa ero oka3ajach MeXaHU4eCKH HeyCTOHUUBOH.

Munepasbl 0CHOBHOM MacChl: MYCKOBHT, XJIOPHT, LOH3HT H YIJIOUIEHHO-
JUH30BH/HbIE 3€pHA KBaplia — pacloJaraloTcs yAJHHeHHeM CBOHM mapa-
JJBHO IpYyr ApYyry, o6pasys TMOHYHYIO KPHCTAJJIH3ALHOHHO-CJIaHIEBATYIO
TeKCTypy. B pasHocTax ¢ KpynHbIMH nopdupobaactaMu aabGHTa BOKPYT NO-
caennux HaOMoOAaeTesl YNJIOTHEHHAs 060/0uUKa, cOCToAllas U3 OOTEKAaOLUHX
HX YELIYeK XJOPHTA HJH MYCKOBHTA; KBapll YacTO CONPOBOXK/AdeT MYCKOBHT
1 obpasyeT MeCcTaMH MOHOMHHEpaJbHBblE JHH30YKH H TOHKHE MOJ0CKH, BLI-
TSIHYTbIE B/OJb C/alLEeBaTOCTH.

AKTHHOANT B BUJe npuMecH ofHapy:xed B AByX mwiudax (50-2 n 332-5a).
Toukue yAAHHCHHO-NPH3MATHUECKHE KPHCTA/VIHKH €ro JAJAHHOH 1ie Oosee
0,7 mm HaxonsiTCst OOBIKHOBEHHO B BHJe HAHOO/ACTOB B ajJb0OHTE M XJOPHUTE.
Minepaa cnado oxpatted H ¢1aldo MIeoxXpoupyeT o1 00ecuBeTHoro 1o {Jael-
noroavooBaToe-3eqeHoro. MaxkcuMadapabie yribl NMOracaniis JaaT 3HAHSHHA
15—-20°,

XapaKTepHO OTMETHTb, YTO AKTHHOJNHTCOAEpIKAILHE CJAAHIBI Ouenb Gen-
HLI MYCKOBHTOM, COAEPXKAHHE KOTOPOTO CBOJLHTCS K €/HHHUUHBLIM pPelKo pas-
GipocatHbIM IO NOPO/e YellYHKaM.

JlocTaTouHo HHTEPECHBLIM, Ha Hall B3I, SIBJASETCH NPOABJEHHE HEKO-
TOPBIX AKLUECCOPHBIX MHUHepaJsioB. Tak, TypMaJs.MH B BHJAe €AHHHUUYHBIX XOPOLIO
oOpasoBaHnblX KpHcTaadon pasmepoM 0,3--0,4 mm 1o yanuHeHuo GbLr
BECTpeYeH BO BCEX H3yUeHHBbIX wwudax. 31ech e ciaelyer noAUepKHYTh, YTO
BCTPEYATCS 3TH KPHCTAJJBl TOJABKO B BU/le BKJIOUEHHI B a/ib0HTe U HH OJNH0
3CPHO 3TOro MHHepasa e ObLI0 BCTPEUEHO B KBAPI-XJAODUT-MYCKOBHTOBOM
arperare OCHOBHOH Macchl. CBeTJIO-CHHAS C MepexoioM B Gypble TOHA OK-
packa TypMaavHa YKasblBaeT Ha NPHHALIEKHOCTDL €ro K IHepay, T. ¢. 1O2BO-
JseT MPUHMMATh €ero 3a HaTpHHCOJepXKallud OODOCHIMKAT aJIOMHHH.
Ecan nossnenue aspbuTa €CTb BCE OCHOBAHHWS CBA3LIBATL C MPHUEHOCOM HAT-
pusi, TO eaBa JH MOXHO 06biICHUTL oOpa3oBaHue TypMaJHHa OLHOBDEMEH-
HbIM NPHBHOCOM OGopa BMecTe ¢ HaTpHeM. TakoMy TnpeiNnoNOKeHHIO He
COOTBETCTBYET MpexjJe BCEro paBHOMEPHOE pacnpeieneHue TypMaJjinHa
B8 nopoaax u xpaiiHe maJsoce ero coxep:kanue. C yueToM 3THX ocoGeHHOCTE
NGBEJEHHS TYpPMAaJHHAa €CTh OCHOB2HUSA NMPEANoNaraTh Hajuuue MadblX KOJH-
JeCTB HOopa B HCXOAHBIX nopoaax. loapiiumuar u C. I'erepce 8T cyurtalor, ute
MOPCKHE TJIHHHCTBIe ocajkH Moryt cojepatb oxoso 0,1Y% B:Os, uto, no ux
MHEHHIO, JCCTATOUHO JUNA NOABACHHA TYpPMaJsuHa KaKk aKIecCOpHOro MuHe-
pana B MeTaMOpP(HYECKUX MOpojax.

Anatut Bcrpeuaercsi uacto. On UMeer hOpMy KOPOTKOCTOAGUATHIX KPHC-
TAJJIOB, YaCTHYHO HJIH TOJHOCTBIO, TYCTO, MOUTH JI0 IIOJIHONR HENPO3PAadYHOCTH
NEPenoNHEHHbIX BK/AOUEHHAMH, OJarojaps 4eMy OH HMeeT XKeJTo-Oypyio
CKPacky.

I'panar BcTpeues B mByx-Tpex wndax: wmenwie 3sepsa ero {0,06—
0,08 mam) OGosbliell 4acTbld pacnoyaraioTcd B BHAC I[ENOUEK YO TPAHHIE
LRAPU-MVCKOBHTOBBIX H X/AOPHTOBBIX MOJOCOK, PExe CHH BCTPeyaloTces i nop-
¢pupobaacrax annbnta. Bo Beex mwanbax, Toc ¢r0 NPHXOAHJAOCH EIACTh
C ['[\‘[)iii}?i’})i!ﬂ JOPCH I o TPeiaa, pafmotaeTed 54 ATCUTCINC €70 NXAODHUTOM,
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Vkasauus Ha aHaJoruunele npeoOpa30oBaHHA TpaHaTa B KPHCTaJJKue-
CKMX claHuax BCTpedawTcs aopoabHo uacro [3; 7). A. A. Kazenckuit 3ame-
IEeHHe ero XJOPHTOM OGBSACHSET NMPHBHOCOM Ienouei, U3 KOTOPHIX Kajiuil,
M0 ero MHEHHIO, MPUCOENHHsiA K cebe YacTb IVIHHO3eMa rpaHara, oGpasyer
MYCKOBHT. o

MyCKOBUTO-XJAOPUTOBBIE CAAHLILI

[Toponsl 9TOM TPYIIIE OTJHYAIOTCS OT GJIHM3KO CTOSIHX K HHM THEHCOB
JHUIIb NO TEKCTYPHBIM OCOOEHHOCTAM H OTCYTCTBHIO HAM HE3HAYHTEJAbHOMY
cojJepKaHuio B HUX nopdupodaacTos ajnbbUTa. MakpoCKOMHUYECKH 3TO TOM-
KOpaCcCc/aaHLOBAHHBIE, YacTO CMSIThle B MeaKHe  CKAAaJ0UKH Cepo-3e/eHble
nopoasl. Ha monepeynom K CAAHIEBATOCTH H3J0Me OOBIUHO XOPOHIO TIPOAB-
JAsIeTCsl TOHKAas MOJOCUATOCTh, OGYCJAOB/JIEHHAs 4YePeiAOBaHHEM 3€JEeHOBaTO-
CepBIX XJOPUTORBIX MOJOCOK U KEATOBATO-Ge/bIX TPEPHIBACTHIX MOJNOCOK, CO-
CTOSILLMX U3 KBapla H MYCKOBHTA.

B mrauax, TaK ke Kak B rHeicax, MNPH HAJHYUY 3aMeTHBIX KOJHYEeCTh
aabBuTa CTpYyKTYpa npedcrasasercs mopoupobaactosoil. [lopdupobaac-
Thl anb6uTa pasmMepoM He Gosee | MM moutd Bcerna pasapoGJeHtl, B BHAe
BKJIIOUEHHI OHU COAEPIKAT uro/JOUKH pyTHJA, LOU3MTA, BBITAHYTbIE B psi.le
cJyuaeB lapanjenbHO PaccaaHIlOBKe.

OcHoBHas Macca COCTOMT IJ1aBHEIM O00pa3oM M3 3epeH KBapua, LOH3UTa,
Yyeuryek XJOPHTA H MYCKOBHTA, 0OpPa3yloLUX JHH30BHAHO-TIONOCUATYIO TeK-
cTypy. Jaxe npu Gersiom B3IVIAAE B MHKPOCKON CKJa/JbIBAETCsl BIeUaTsierue,
YTO MOPOo/ia COCTOUT TO H3 OoJlee MM MeHee NnapangeabHblX, TO NepereTan-
WHXCA T0J0COK H KHJOK, COCTOSILIUX TO CYHMECTBEHHO H3 XJIOPHTA, TO H3
MycKoBHTa M kBapna. Ksapu Mectamu oOpasyer JIMH30BHAHBIE arperarthl
‘MEJIKUX 3epeH C THIIHYHO# rpaHo6/acTOBOH CTPYKTYpPOH.

M3 akueccopHblx BCTpeYaloTcs anaTut, pexe chen. BzanmooTHOlIeHHA
MHHEpaJ/JOB COBEpLIEHHO TAKHE K€, KaK H B aJbOHTOBBIX rHeiicax.

AabGuroBble aMBUOONHTH H AJMLGUT-INKAOT-POrOBOOGMAHKOBLIE MOPOAN .

[Topoant 3TOi rpynnbl HAXOASITCS B TECHOH ACCONHAUKH € AJbOHUT-MYC-
KOBUT-XJOPHTOBBIMHU cJaHUuamMi. M B OT/HUME OT MOCJEAHHX Ha H3yYeHHOH
WJIOIAaAH ONHCHIBAEMble MOPO/AbLl NMOJb3YIOTCSI KpaliHe OrpaHHYeHHbIM pac-
fipocTpaHeH¥eM, B OTHOLIEHHH MHHEDPAJIOTHUECKOTO COCTaBa XapaKTepHLIM
JUIST HUX SIBJASIETCH MOJIHOE OTCYTCTBHE MYCKOBHTA M I[OCTOSIHHOE HaJjHuyHe
poroBoii oOMaHKH, COAep)KaHHe KOTOpoH B psaae o6pasnoB JOCTHraer
50—60%. Hu B onHOM e MYCKOBHT He BCTpeUeH BMECTE ¢ POroBoH 06-
MaHkoi. (OTMeueHHas 34eCh NapareHeTHuYecKast 3aBHCHMOCTb HAXOLHT OT-
pakenze Ha gjuarpaMMme cocraB-naparesHesuc (puc. 2). Porosas ofOMmanka
B 10pO/iaX 3TOM IPyMNbl BCTpeYaercsi B aCCOUHALHH C 3MHJ0TOM U XJOPHTOM.
boabuias yactb anbOMTA BO BCEX CJyUadX siBASETCH JTONOJHUTEABHON (pa3oi.

Makpockonuuecky onHcbiBaeMble NOPoabl OOBIUHO He HMEIOT SICHO Bbipa-
JKEHHOH paccJaHUOBKH, a MO3TOMY MPEACTABASIOTCS MACCHBHBIMH, HHOTIAA
Jaxe pOroBukonoaoOHBIMH. B peakux cayuaax HaGgaionaercs rpyfas pac-
¢jlaHLOBKa U e/Ba 3aMeTHas M0J0CYaTOCTh, 00YCAOBAEHNAs HalRYheM Y3KHX
B 1—3 mum yepeAyICIIUXCH MOJOCOK: CepO-3e/eHbIX, COCTOSIIUX CYHIeCTBEHHD
¥: poroBoif 0OMaHKH C HEKOTOPBIM COAEpPXKAHHEeM XJOpPHTA M 3MHA0TA, H PO-
30BHIX, B CJIOXKEHHH KOTOPHIX yuacTBYeT MOYTH OAMH aab0uT. B Tex pasuo-
BH/IHOCTAIX, B KOTOPbIX I10JIOCYATOCTb He NPOABJACTICA, aJbOUT B 0OlIeil
MalCC [IOPOAB! DACNPEAEaAeTCH HePaBHOMEPHO, o0RUMO © BUITL CTPYEK
¥ rHe3foo0pasHblx ckomdenmit (puc. 3.) Ilaxke B mpejlesnax oaHOro oGpasia
B O/JHHMX Y4acTKax OH cocTaBjfeT okosio 50% obGbeMa nopoisl, B APYIHX —
COACpIKAHHE ero CHHXKAETCH 0 e/IMHHYHBIX 3CPEeN, I N0DOAA 0KA3bI3aeTcH
ACOCTORALLCH U3 oHOro ardpuboaa.
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. CTpyKTypa ux GoJiee ujid MeHee OTUETHBO 3epHHcTas. B -ofpasnax He-
BOOPYKEHHALIM TJ1a30M OGBIYHO PA3JHUHMB TOJIBKO 3€J1€HOBATO-YEPHBIC MPH3-
MOUYKH aMgubosa u Geible HIH po3oBaTo-Oe/ible 3epHA II0JEBOro lunara.
Ilon' MHKpOCKONIOM MOXHO BHJE€Tb, 4TO paccMaTpHBaeMmasi M0Opoja CO+
CTOHT U3 anbbuTa, poropoit oomanku (15—60%), snunora (15—30% ), xa0-
puta (10—15%). B Buae npumecn HHOraa BcTpeualoTcess KapGoHAT, GHOTHT,
B ABYX wnHdax o6HapyxeHbl eAMHUUYHLIE 3€pHa, MOXOxHe Ha auoncua. Uz
#KHeCCOPHAIX OGLIYHO MHOro CPEHa W HEeMHOro 3epeH PYAHOTO MifHepaJsa.
46,0,
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Pue. 2. Tlaparenernueckas juarpamMma aas
NOPON, BO3HHKIUHX B YCAOBHAX, TNEPEXOANHIX
OT ballHu 3efeHbX CJAHUEB K afbOMT-3m4I0T-
ambu6o/UMTOBOH anud 32 CYeT NeHTO3HX
nopoj ¢ usbuTkoM Si0O: # HegocTaTkoM K u Mg,

CrpykTypa OGBIYHO ACHO TOPGOHPOGIACTHYECKA € HEMATOMSHHAOTpA-
Ho6nacToBOH OCHOBHON Maccoil. [lophupobaacTel npeacTaB/iensl CBEXHM,
O4YeHb IMNOXOXKHKHM Ha KBapl a.’lbﬁHTOM, OﬁpﬁSyIOHlI/IM H3CMEeTPHUYHLIE,
4a2CcTO C HEPOBHBLIMH KDYXKEBHBIMH OuepTaHusaMH, 3epHa. OHu 0ObIYHO He

Puc. 3. Qororpagus obpazua amn6urororo ampubonnta (narw-
PARbBad BCAHSKIA;:  TEMHOC —— POTOBOOOMAHKGE ) arperav; O
AGE K CEPOE — anwbuT, obpazyiomuii ckonaenus 3epen B ; i
TUTEH H JKUMA000Pa3HbBIX arperator. Ennuuunbie 3epua ero pe i
PaaBpoCadbl CPERY POTOROOSMANKOBOTY ArperaTe.
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cAaBolinukoBaHbl. Ha Bech miug HHOraa ¢ TPyAOM OTBHICKHBAETCs OAHO HAW:
IBa 3epHa ¢ MPOCTLIMH ABOHHUKAMH H NPHMEPHO CTOJIBKO XKe 3ePeH ¢ OHOM:
MK ABYM# TOHKHMH BBIKJIHHUBAIOILHMHCS JBOHHHKOBBLIMH MOJIOCKAMH. M3y-
HeHue ABOAHHKOB JaJ/10 CJAeAYIOUie De3yAbTaThl. {

Koopawsatsl nroiinukosoll ocu
N Ne nrxa-

Ne 006p. DNg DNm DNp 3axoH 2v THOK/13a308
309—1 18° 74° 88°¢ L (010) +75° 2
322-5 76° 15° 87° [001] -+72° 2 _,

v 3211 79° 12° 84° [001] +79° 5 i

Taxum o6pa3om, ONTHYECKHe CBOHCTBA MNJArHOK/Na3d, HE3aBHCHMO OT
¥0r0; HAXOJHM JIH €ro B acCOLHaUMU € POTroBOH OOMAHKOH HJAH C MYCKOBH-
TOM, yOeX1aT Hac B TOM, UTO COCTAB €r¢ CyIeCTBeHHO OAHH H TOT XK€ H OT-
‘HOCHTCA No puarpamme Tpérepa [9] K Hu3KOTeMIepaTypHOH pa3HOCTH
a7ibbuTa.

Puc. 4. Mukpodotorpadusa aasiutorcro amdubomnu-
Ta. A —uacTH 3epHa  aanOHTa, pacTalleHHBiE MO
CJIaHIIEBATOCTH, HHKOJAM ckpeulednl, yaeanyenue 30.

IIpusuaku kKarakjaza noppupobsacToB aaLOHTA NPOABAAIOTCS HE BO
-acex matichax. Onnako B pajge cayuyaes HalGMngaeTcs cuabHas pasapobaen-
HOCTb 3eped anabGHTA C MHOTOYHC/JEHHBIME MHKpOCABHramH. Hekotopuie
3eplia BCJEACTBHE CHJIBbHOTQ GOKOBOTO /@BJIEHHS OKA3aJjHCh PA30PBaHHLIMHE
Ha 4YacTH M pacTauleHHBIMU BJOJb chaaHieBaTocTH (puc. 4). B mectax pas-
pbiBa TAaKHX 3epeH 3a c4eT aab0uTa NOABHJHCH TOHKHE HIOJOYKH POrosoi
o6manky. Cioenywuleii 0COGCHHOCTRIO aaLOHTA ABASLTCA TO, YTO IIOYTH BCE
3epHa 3Toro MuHepasa nepenosiHeHbl NOHKHA00JaCTHUECKUMH BKJIOUEHUSIMHY,
CpeAM KOTOPBIX MHOTO MIOJJOY€K pPOroBoil OOMaHKHU, 3epeH SNHA0Ta, LOH3HUTA,
anaturta, cdena. IlonyTHO NO3BOIMM 3aMeTHTh, UTO TYPMAJIHH, MOOCTOAHHD
FPUCYTCTBYIOIKHA B acconyanysix ¢ MyCKOBUTOM, HH B OAHOM LUIU(e He 0J-
‘Hapy»el B MOpoJax ¢ porosoii o0MaHkoi. 1o ybexaaer Hac B TOM, 4To 6op
He NPHBHOCHJICS B mpollecce Meramopdusma. [loasaenne TypManuia B od-
HUX MOPOJAaX B OTCYTCTBUE B APYIMX yKa3blBAaeT Ha TO, UTO GOpP comepKancs
B MCXO/JHbIX MOPOjax, /aBIIHX B mpouecce MeTaMop(duaMa aibOUT-MYCKOLH-
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TOBbIE THEHCHl, ¥ OTCYTCTBOBAJI B MOPOAax, npeoOpa30BaBIIUXCH B Pe3yJ/bTa- -
Te MeTaMopH3mMa B anbOGHTOBBIE aM(MKOOAHTHL.

Porosas o6manka npeacTaB/jeHa 3eJeHOBATO-CHHEH, HHOTIA ¢ Togay6o-
BATLIM OTTEHKOM Pa3HOCThLIO, NJeoxpolpytoueii no Ng — roayGoBaTto-3ene-
Hast WaU roay6oBaTto-cHHssA, 10 Nm — 6JaeaHo-ronybosarto-senenas, no Np —
€uenHo-KenTas, noutn OecuBeTHas uau OGJaenHo-zeneHoBato-cepas. Cxema
abcop6buuu, Takum o6pasom, Ng>Nm>Np. ¥Vrasl noracanus ¢ ocbio Ng Ko-
aebatotes or 11 po 14° y pasHocTelt ¢ CHHeBATbIM OTTEHKOM u 14—20° —
y rony6oBato-zenenbix. 2V medsaerca ot (—) 50 ao (—) 68°. Ilo nnarpamme
Bunuenna [1] npuBeaeHHble 31€Ch ONTHUECKHE CBOHCTBA MO3BOJSAIOT OTHO-
CHTb €€ K Ipyrnne oOblKHOBEHHBLIX POrOBBIX OOMAHOK € MEHSIOUWHUMCH COCTa-
BOM OT YHCTO# nmapracHToBoii pasHocTH — NaCa, (Mg, Fe) 5 [AISi;04] (OH)g,
B koTopoit Mg u Fe npucytcTByIOT NpUMepHO B OJHHAKOBBIX KOJIHYECTBAX, /10
napracuta, B KOTCPOM NPH pPe3KOM npeol/analuy Kejaes3a Haj Marhue
okoJsio 309% cocTaB/ser CYLeCTBeHHO (HOPPOTPEMOJHTOBAs MOJEKYJa.

Takum o6pasom, onuchiBaemMas poroBas o6MaHKa MO COCTaBy NpHHAL-
AEKHT K UHCNY 3KEJe3UCThIX, MaJOTJIHHO3EMUCTLIX, GeAHbIX MarHueM pa3Ho-
cTel. AHaNOrHUHbBIE, CYS NO ONTHYECKHMM CBOHCTBAaM, POTrOBble 06MaHKH Oki-
ay onucanbl bakaynaom u A. H. 3aBaprnukum [2] B annOHTOBbIX aM(pBoautax
Ionsproro Ypana. INocaeanuii U3 ylHOMAHYTHIX 2aBTOPOB MPEANOaATras HaaK-

4lle B COCTaBe POroBHIX 0OMAHOK 3HAUMTEJNLHOrO KGJIHUYECTBA «IVidyKodato-
BOH MOJIEKYJ/BI».

Poropas o6MaHKa B HAIWKMX MOPOAAX TMPOSIBJISETCS BCErja B BHAE YHJIH-
HEHHbIX (€3 KOHUEeBbIX TNPH3M HAH BepeTeHOOOpa3HbIX ~ 3epeH, IJAUHE
KOTOPBIX B 5—7 pa3 GoJiblie TOJIMHLL; B [IONepeyHbix ceuennsx nabawpaer-
€A THUMHYHAA JJ9 POrosblXx 0OMaHOK cnaiHOCTb 1B JABYX Hanpasaenusx. I'pa-
HHU MPH3Mbl B 3THX CeYEHHSIX OOBIYHO BbIpAXKEHbl MMJIOXO, yallle 3TH Cpe3ni
HUMECIOT HeNMpaBH/IbHO-0BAJIbHBIE OUEPTAHHS, pasMephbl KOTOPLIX [0 MaKcH-
MaJbHOMY aHaMeTpy coctasasior 0,02—0,04 mm.

Ynnunennas ¢opma 3eped poroBoil o6MankKH M Gonee WIH MeHee a-
pasnesnbHOe pacnoJioXkeHue UX B MOPOJE ONpeensitoT (GakTHUYECKH CTPYKTY-
PY OCHOBHOH Macchl, KOTOpas B y4acTkax, oGoratleHHbIX 3THM MHHEPAJOM,
MOXKeT ObLiTb ofpeaeneHa Kak HemMaTo6,acToBas, a NPH HaJHYHU 3aMETIILIX
KOJIHUECTB XJOPHTA, 3MM10Ta — HemaTtoJennaorpaobaacrosas,.

INHA0T OGBIUHO COREPIKUTCA B KOJHUECTBe, He npeBbimatoinem 10—15%.
Oxnako B HekoTOPHIX WaHDax coneprkanue ero gocturaer 40—509%, KpoMe
TOro, OTAe/bHbIE MOJOCKH MOUTH LEJAHKOM Ca0KEeHbE 3nunoToM. [Tpoasasercs
oH Gonbinell 4acTblo B BHIE MEJIKMX YVIJMHEHHBIX 3€DeH, PAiMephl KOTOPLIX
konebmorca ot 0,06 no 0,2 mm, Eaununuubie 3epua  pocturaior |—2 mu.
B HekoTopeix wWandax KpynHble 3epHa ero pasapoleHbl U Nog00HO aabiu-
Ty PacTaWeHL! BAOMAb CAAHIEBATOCTH.

Cden u3 uMcia aklecCOPHBIX MHUHEDAJOB sIBJASETCS BeCbMa XapakTep-
HBIM H COAeplKaHHe ero B pside WJIH(OB A0BOJbHO Bbicokoe. [1poasasercs
Oll B BH/e 3epeH Pa3/JHYHOH BeJHUMHBI, HMEWOUHX THAMUHYIO aas chena
ORaNbHylO0 MK ueuesuueoGpastyio dopmy. Pacrosnaraiorcs B nopone ond
o6bluio 0oJiee MJAH MeHee pPaBHOMEPHO, M TOJLKO MECTaMH MOXKHO BHAETD,
4TQ MedKie 3epua 00pasywT HeCoJblulie TPYMilbI WIH CKOMJEHHH, BhITAHY-
Thie 10 CJAHILEBATOCTH.

Kanbuur npucyreTByer He Bo Beex o6pasiax, ofiHaKo cojepiKaHHe erc
GBIBaeT A0BOJILIO 3HAUHTENbHBLIM. ITposBsieTes oH 00bIUNG B BHAE CPABHH-
TCJABLHO KPYMHBIX M MEJKHX KCeHoGnacToB, 06pasyloninx JHI30BUAHbIE arpe-
raTel H HesiICHO BbhIparkeHHble nonoctl. [osisyenne ero, cyast mo xunoo6Gpas-

HOH W JIHH30BHALUOH (POPME arperaTos, cJjejyeT cBA3bBaTh ¢ GoJee nosjiued
CTafHel rUAPOTePMAaLHOrO NpoLecca.
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IIponcxoxaeHue KPUCTANIUUECKRX CAAHIEB

YcTaHoBJ/IeHNe reHe3Hca KPUCTANJINYecKUX CJAaHLEB, Kak H JIOOLIX Apy-
rUX IOPOJ METaMOpP(PHUECKOT0 NPOHCXOXKIACHNA, CBA3aHO, 10 CYIIeCTBY, C pas-
peuleHHeM JBYX OCHOBHBIX BOMPOCOB: 1) KakoBa HpHPOLAa U COCTAB HCXOM-
HEIX NIopoA? 2) B pe3yabTaTe KaKHUX NPONECCOB 3TH HCXOAHbIe MOPOAbl NMpeB-,
pauleHs B MeTaMophuueckue? _

I'eonornueckas o6cTaHOBKA, B KOTOPOH HAXOAATCS KPHCTAJJHUECKHE
ChaHUbl, NpeACcTaBaAgeTCH A0CTATOYHO ACHOR U3 NMpuaaraeMoi reosCruueckon
Kaptel (puc. 1). OCHOBHEle MOMEHTHI ee CBOAATCS K caeaywomwemy. Hurte-
pecyiolllde Hac CJaHilbl C/1araloT CpaBHHTEJbHO HeCOJbLIOE NoJe U NPHypo-

Bec (B mpounueHTa aXx)
Oxucant 1 9 3 4
Si0O, 60,04 61,36 65,82 66,12
TiO, 1,07 0,78 1,40 0.58
AlLO, 17,53 14,08 10,94 15 61
Fe,O5 4,50 2,73 2,16 2,04
FeO 3,42 4,72 6,76 2,36
MgO 3,62 4,16 5,93 1,65
CaO 0,60 3,76 1,60 1,85
Na,O 2,99 2,81 0,42 3,50
K,O 2,14 1,88 6,22 2,77
H.O 0,08 4,99 0.16 0,34
m 1. M. 3,24 3,68 2,34
Cymma 69,21 101,27 09, (9 99,19

1 n 2 — axp6uroseie rHefich; 3 — duannToRuAHLIT cnauey; 4 — cpeanee u3 12 aHaanson
KBapU-anpORT-MYCKOEHT-XJOPHTOBHX caahues Hosolt 3eaanauu [8).

ueHbl K 30He KOHTaKTa runep0as3uToB. B ceBepo-BOCTOUHOM W I0T0-2aMaTHOM
HallpaBJeHHsaX (M0 NPOCTUPAHNIO TOJIIM) CTerleHb MeTaMop(pu3Ma CHUKALT-
cs1, nopuposaacThl anbGuTa UCYE3AIOT, H H3VUEHHLIE HAMH KpiCTadaude-
CKHe CJaHubl I0CTENEHHO MePexoifAT B XJOPHTO-CEPHILNTOBBIE CJAHILGL
U (PUAIKTOBWANBIE CJAAHUB Axedanckol ¢puthl. OnHO 3TO 0OCTOAT2AbCTBO
MO3BOJISIET MPEANosararbh, 4TO €C/IM HE A4 BCeX OMHCAHHBIX MOPOA, TO BO
BCAKOM Cayvae Ans CJaHLEB, COAEDIKALIHX B CBCEM COCTaBE MYCKOBHT, HC-
XCAHBIM MaTepHaJ/ioM MOCAYXKHJAKW [VIHHHCTHIE Mnopoabl. O6 3ToM e, MO
HalleMy MHEHHIO, CBHAETeNbCTBYIOT MPHBE/JEHHbIe HUXKe XUMHUECKHe aHaJiu-
5bl, BblIOJNENHble HA Kadejape TEXHOJIOTHH CHJAHMKATOB TOMCKOIO MOJHTEX-
HUUECKOTO HHCTUTYTA.

[1pu paccMorpenuy XHMHUECKHX aHaJau30B 06pailaioT Ha cebs BHHMa-
HHe ciiejyloniMe ocoGeHHOCTH coctaBa. Bo Bcex Tpex amnaausax na-
GAloflaeTcsi  3HAUMTENbHBI HM30LITOK TIJIMHO3eMa Haj CyMMOH H3BecTb
natoc  wenoyd. MgO npeobaanaer naa CaO. 3DTH 0CO6EHHOCTH, hHO
MHEHHIO MHOIHX HCCJeROBaTeneil, XapakTepHbl 15 OCAAOUHBIX MOPOJ IVIH-
HRCTOTO cocraBa. Ecan MexXoiuTb n3 oGLIENPUHSITHIX MPEACTABICHHE O TOM,
4TO BAJOBBIH XUMUYECKHIl COCTAB MOPOAR! MpPH PErHOHANbHOM MeTaMopdis-
Me B 00IueM OCTaeTcsl HEM3MEeHHbIM, TO OTMEYEHHbIe 3Jech 0COGEHHOCTH XH-
MH3M2 B KaKOH-TO Mepe MOAKPeNJdIoT NPEANON0KEHHe O TOM, YTO UCXO,IHbIe
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NMopoabl GBI OCAJOUYHBIMH NG MPOHCXONACHHIO H BHCOKOTVIHHO3EMHUCTHIMA
no cocraBy. M, HakoHel, cuaeayiomas ocob6eHHOCTb, KOTOPAsi Ha NepBhli
B3I/ IPOTHBOPEUUT CLENANHOMY JONYUICHHIO, BHIpAKaeTcsd B TOM, UTO CO-
nepxanve Na,O npeo6nanaer uan Ko0, B To Bpemsa kak C. M. LlIseuos 110},
Pozenlyur [6), B. H. Jlogounnkos {4] u apyrue Ha MHOTOYHCJICHHBIX XHMHUYeE-
CKHX aHaAM3aX IT0KasagH, uto B rauHUCThIX ocaakaXx K.O npeobnanaer van
Na,O. K toMy xe caeayer no6aBuTh, uto cojep:kaHué Na,O B TiHHHCTHIX
nopoxax BooGlle HeBeaUKO. Tak, Mo AEBATH aHAJAM3aM CNAHIEBATBIX IVIUH,
umerounmes y Pozenfyma, MaxkcumanbHoe conep:kanne NayO cocrasaser
1,45%, a ©3 BoCeMHAIIATH aHAJAU30B TJHHHCTHIX CJAHUEB YV TOTO XKe 'aBTopa’
TosibKo B oJHOM NasO coctasnser 2,29%. laxe ecad 3Ty MaxkCUMaJabHY,
BeJMUHHY ODPHHATH 3a To KoJauuecTBo NasO, KOTOpoe coaep:Ka/aoch B HC-
XOAHBIX MOPOAAX, MOCJAYXKHBLWIHNX MaTepHa/ oM Ajst 00PAa30BaHHA H3yUEHHLIX
HaMH cjaHLeB, TO I ajbOuToBoro rhefica (Ne |) ™Mbl A0MXKHBL AOOYCTHTH
nocrynienue Na:O nipu metramopdusMe W3 NOCTOPOHHEro HCTOUHHKA B pas-
Mepe 0xos10 1/3 Toro KoJauuecTBa, KOTOPOE YCTAHOBJEHO aHAaJAH30M.

IMTpuBHOC mesioueil H3 KPUCTAMAH3YIOMKXCA MarM B MENUTOBbIe OCalKH
B NIPOIleCCe PErHOHAJBHOTO MeTaMop(Uu3Ma A0KA3bIBACTC MHOTHMH HCC/EL0-
patensamu, Y @. J1. TepHepa ecTb ykasanue o TOM, 4TO ['OJbAIIMHAT B OAHOM
Wz paitloHoB Hopseruu onvcas mocTeneHHBIE MEPEX0L OT KBapU-MYyCKOBUT-
XJIOPHTOBBIX CJaHIeB, o0pa3oBaBIIHXCS B pe3yJsbTaTe HOPMAaJabHOTO Peruo-
HaJbHOro MeraMopdHaMa NeJHTOBBIX OCaAKOB, yepe3 nopgHpobaacTHUECKHE
anbOUTOBBIE CJAdHLUB C ropas3fo Goablium cogepxanneM Na,O kK OUKOBBIM
rueiicam, B KOTOpbIX cojepxkanve K.O TakkKe yBennueHo. XopolIO H3BECT-
HO, YTO B 3eJeHBIX M XAOPHTOBLIX CAAaHUAX 41bOUT SBAAETCS THOMUHL'M MU-
Hepasom. OH MoKeT OLITb, KOHEUHO, H POJOBEIM, Kak Beipaxaerca B. H. Jlo-
JOYHHKOB. Teum pe MeHee B IeJiOM psiie CJaydyaeB NOPHBHOC HATPHSI [IDU
ofpa3opanui anb6UTa B aHAJOTHYHBIX NOPOAAX HE BLI3bIBacT coMHeHust. [o-
CTyllJIeHHe BaTpHa OpH 3TOM CBSI3bIBACTCA HCCAEN0BATE/ISIMY Kak C KHCJABIMH,
TaK M C OCHOBHBIMHM H YJbTDAOCHOBHBIMM Marmamu. [Ipocrpancrtsennas
CONPSIZKEHHOCTh aJbOUTCOMeDIKAIMX KPHCTAMIHYCCKIX CAAHUeB B Haulem
paficue ¢ runepGa3uTaMHu NPUH OTCYTCTBHH IHOOJH3OCTH KHCJILIX HIITPY2ui
HE [03BO/ISET HAM COMHEBATbhCst H B TOM, UYTO MCTOMHHEKOM I1aTPORLIX 3Mafia-
ILH‘:{ SABJASETCsT canMa mnepéasmosaﬂ HHTPY3#H. :,;)TO npeiilofozxernte, oue-
B1i1HO, Oyjer Gonee yGe HTENbHBIM, €C/H Mbl IONYTHO VKAJKEM UHTATENIO,
4TO 371€Ch Ke B CBSAM C runepBaszuTaMy HaM H3BECTHED MejlkiHe Teqa anniu-
THTOB M Coratble raykodaHom nopoabl. 'eHeTHueckan CBsIZh TAKIX e IO
ccerany nopoj ¢ runepbasutavu jaokasana B. H. JlonoumikoswmiMm [4] na
MHOTCYHC/ACHBEIX IPHEMEPAx, H3BECTHLIX B $OMBIIOM KOJHUCCTRE KAK B oTe-
ueersenoli, Tax 1 zapyCexHofl auteparype. E. C. Jlapcen yraepaxiaer, uto
«O8BIYHLI TH!T KOHTAKTOBOTO METSMOP(DH&\'IEI HepH,HEITHTOB 3TO pPasBiiTHe
crianuen, GOrathlX anbOMTOM, HATPOBOH CJANOAOH H HATPOBBLIM aM(pudo-
jaom» (uuT. 1o [4]). Bce TOBLKO 4TO CKasaHHOe, a PakkKe Mop@pupolaaciuye-
CKHH XapakTep avbOHTa YKa3biBalOT HA TO, UTO aJdbOHT B H3VUCHHLIX HAMH
KPHCTA/IVIHYECKHX CJIaHLAaxX, B TOM uHC/AEe B aJb0HTOBBIX  aM(pHOOMHTAX,
B IVIABHOH Macce CBOeH §IBAACTCS METACOMATHUYECKHM, TeHeTHYeCKHd CBA3AH-
HBIM ¢ runepGasutamu. Pasapod/iennocTh 3eped agb0HTa H pacTalicHHOCTD
HX BIOJL CialLeBATOCTH CBHACTEALITBYIOT, KPOne TOro, 0 KpHeTaJdnu3salau
nop¢upolAaCTHYECKOTO anbiUuTa B caMble paHHHE 3Tambl CKAAJYaTOCTIH.

Eorpoc o ToM, KaknM Gbli HCXOAHBIE Martepuas, AaBLiHA B npouecce
mMeramMoppuaMa anbOHTOBbie aM(PUOOMIHTH M GAH3KHE K HHM [0 COCTaBy
fI0pO/bl, JIOBOJIBHO CNPEeAEJEHHO PelIaeTCs Ha OCHOBAHMH MMEIONLerocsd b Ha-
uieM pacnopsikeHuy asagusa: o6p. 321-1. Ilo xuMmnueckomy cocrapy au>0u-
TOBbI amduboaur (06p. 321-1) okasaJscs OYeHb CXOAHBIM ¢ aabBUT-30iL0-
ToerM aM@uboanTtom ¢ p. bakcana (Ces. Kapkas), ananiuz kotoporo npu-
soautcs B padote C, I1. CosnoBrbeBa [7].
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R 3ToM ananmM3e cpasy Xe 6pocaloTcs B IMa3a caenymompe ocoGenHo-
<tu: 1. 11pn J10BOJILHO BHICOKOM cojep)kauuu ramHosema (14,08%) cymwma,
ulenoueii coctapaser vemuoro 6onnlie 1 %. 2. MgO=Ca0. Takue cooTHolie-
HHS YKa3aHHBIX OKHCJOB He HaG/MI0AaI0TCST HH B OJHOH MarMaTHYecKoH
nopojie.

CpaBHUTENbHO HH3KOE COJepiKaliie KPEeMHe3eMa, MaJjlble KOoJHuecTBa
urenoueil ¥ Boicokue cogepxkanus Al,O;, MgO (10%), CaO (10%) narot oc-
HOBaHMe MOJAaraTb, YTO HCXONHBIM MarTe-

puasom  anabCuTOBHIX  aMGUOOJHTOB O6p. 321-1  O6p. 1 ¢
NOCJAYKHJAH OCAJOUYHBIE BBICOKOMIHHO- Bec % Bec %
3eMHUCTble MOPOIbI, COCTAB KOTOPHIX NMPH-  g;0), 46,32 47,51
OanxaeTcs K JOJNOMHTOBOMY MEPTeNi. i 9 99 o 19
" Hannuue B M3yuyeHHBIX KpHCTaJIuHde- " ALO 14'08 14’&
CKHX CJ4HLAX IBYX XapaKTepHBIX MHHe: NG ' '
paJbHLIX accouMauuii, B ofHOH u3 KoTo-  Fe0s 4,37 4,44
pbIX BCEr1a NPHCYTCTBYET MYCKOBHT, @ B FeO 8,23 10,17
Apyroil — poroBasgs o6MaHKa, MO3BOJIHIO  MpO He onpe. 0.21
HAM Da3feNnTb BCE CAAHUBL HA [BE oo 10,03 10,38
rpynnbl, Ecau ciegoBaTh 3TOMy H ja- N 10,00 618
Jiee, TIpHYEM CTPOTO TPHUAEPIKHBATBHCA a ' »
KJaccupukaunn Qaunii Meramopduue-  Na;O 0,68 0,39
cKkux nopon, paspa6otannoi ®. /I. Tep- K.0 0,36 1,59
HEPOM, TO MLl 1OJ/UKHBI GbliH OLI OTHECTH 1,0 2.34
HX COOTBETCTBEHHO K ABYM dauuam (dba.  _ 3.40 0.16
1LMS 3eJeHbIX CNAaHIeB H aJbOUT-3NHI0T-

ambuConurorasd (paumns), NPUAHCAB UM, Cyyma 99 69 100,17

TakuM 06pa3oM, JOCTATOUHO PABMUUHBIL ooy oo o anabour Xp.
(branuecKHe yCJIOBHSH, MPH KOTOPHIX OHH Fopye fc— anbGnT-snnaoToBLii amdn-
obpa3zoBanuck. B nefICTBUTENLHOCTH e, Goant (p. Baxkcan, Cee. Kaskas [ 7]).
KakK HaM NpeJCTaBJAdAeTCs, MBI HMeeM  Jie-

no ¢ u3odauuaJbHEIME NOpPoJaMU. B NMOATBEPKIEHHE CKa3aHHOTO NpHBELEM
cjAeLYIoUHE cOoO0paxeHHs.

1. Tloneewle nalmaioneHuss MOKazaaH, uto anabOUTOBBIE aMpHGCAHTH
scTpevarorcesi peako. OHM HAXOAATCH B BHAE HPOCACEB B a/bOUTOBBIX THEU-
€4X ¥ MYCKOBHTO-XJOPHUTOBBIX cilauunax. Expa sy MOXKHO NPeACTaBHTb, UTO
B MECTaxX BO3HUKHOBEHHS aJbOMTOBBLIX aM(puHOOJIUTOB 3HAUCHHS TeMAepaTypLl
¥ JaBJenys s npouecce meramopduaMa OblIM 3aMeTHO MHBIMH, YeM EO BMe-
HIAKCHIHX KX TIOpoJax.

2. IMosssienne Marue3HadbHO-XKEJNE3UCTOTO T'PaHaTa B MYCKOBHTCOIEp-
JKAaUKUX a1b0HTOBLIX FHelicaX, KaK M3BECTHO, HE ABJACTCS XapakTepHbIM LA
«hauuu sesennix caanien. «Panusa seqeHbx caanues, — nuwer O, . Tep-
nep [8],—onpeaensieTcs 31ech Kak (auud, BRACYaloWas Bce.nopoisl, odpa-
30BaBIUKECS MPH CTYNEHsSX MeTaMop(H3ma HHKe TOH, Ha KOTOPOH anbMaHANH
NosIBAsSIETCH B MeJUTOBLIX nopoaax. ITosiBjacEue B HAaWIMX MYCKOBHTCOAEPXKA-
IIUX ¢Jlanuax rpaHara, cocTaB KOTOPOro, CyAsl Mo 3aMelleHHIo ero XA0OPHTOM,
MarHe3HaJbHO-KEJE3UCTHH, VKa3blBAeT Ha MOfABJEHHE MpH MeTaMopdusme
G H3UUECKHX YCJOBHH, NpHOJIHKACMUXCS NO CBOEMY 3HAYEHHIO K TeM, NpPH
KOTOPHIX 06pasyoTes Hopoib anabOuT-snuaoT-ampubonosoil Gauuu.

Taxkum oOpasom, accounanua MyCKOBHT-XJIOPUT € aJbOHTOM H LOH3HTOM,
I'o-BHIHMOMY, YCTOIiUMBa B 3HAUHTEAbHOH 06JacTH aabOUT-3MUA0T-aMpubo-
JA0Bol ¢auu, sbiienennoit ®. L. TepHepoM, H B CBfAI3H ¢ 3THM He MOXKeT
CYMTATHCS KPHTHYECKOH A5 (QaluU 3e/1eHbX CJaHUEB.

BbiBOAL

1. HM3yueHHble cJaaHibl NPSACTABIACT NPOAYKTH PETMOHAJBHOrO MeETa-
stopdH3Ma [IOPOA TVIMHHCTOrO H MePresiHcToro cocrasa.
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2. XUMHUeCKHIl COCTaB CJaHlEB, a TaKxkKe B3aMMOOTHOWIRHHs CJaram-
HX UX MHHEPAJOB YKA3LIBAWOT Ha yuacTke B npolecce MeTaMopdiizma
pacTBOPOB, COAEPKAUIHX LeJ0UH H, BO3MOKHO, KpeMHe3eM.

3. NpospuBluniics HA PaHHUX 3TANax CKJAAQUaToro Mpouecca HaTpoBbilt
METacoMaro3 B CBf3H C runep0a3UTOBOM HHTPYsHell npuBoaua K ofpasona-
HUIO B I'JIMHUCTHIX 0Ca/KaX MopdHpo01aCTHYECKOIO ajbOHTa.

4, Jlpe nmapareHeTHuyeckue acCOUMaLMH: aJbOMT-MYCKOBHT-XJOPHT
(nousut-KBapu) ¥ aJbOHT-CHHe-3ejeHasn porosasa o00OMaHKa-3MNHAOT (XJ0-
pPHT), YCTAHOBJEHHBIE B NIPOLECce H3YyueHHsi, He Jal0T OCHOBAHHA OTHOCHUTH
HX COOTBETCTBEHHO K /iByM ¢atusiM no kaaccudukaunu ®. [. Tepuepa. Be-
posiTHee BCero CUMTATb H3yueHHble CJaHUbi M30(aunaibHbiMu 06pa3oBaHus-
MM, a (pU3MuecKHUe YCJOBHSA, NMPH KOTOPLIX HCXOAHBIH MaTepuas Obla npeol-
pPasoBaH B KpHCTaJ/HUECKMe CJIaHLbl, — NePeXOJHbIME OT ()aLUH 3€ACHLIX
CJaHIeB K ajbOut-3nuaoT-ampubonuropoil paunu no @, 1. Tepuepy.
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