U3SBECTHUSY
TOMCKOI' O OP4AEHA TFY10BOI'O KPACHOIO 3HAMEHMU IMOJIMTEXHHUYECKOTIO
Tom 90 HUHCTUTYTA umenn C. M. KIPOBA 1958 r.

KOHTAKTOBO-METACOMATHYECKHE  OBPA30OBAHUA
B PAMOHE )XEJIE3OPYAHBIX MECTOPO)XJIEHUMH
KPACHOKAMEHCKOMW I'PYIIbI

(Bocrounmiit Cann)

I B. IIVBHUH

(ITpeacrasneno npogeccopom A. M. Ky3bMHHBIM)

B reosornueckom ctpoeHun paiioHa, B NpeJesax KOTOPOro PacrooxKe-
Hbl H3y4YaBIIHECs] MECTOPOMKIAeHHsI, NMPUHHUMAIOT VyacTHe TMOpOAbl HHIKHEro
1 cpeaHero KeMmOpusi, NMpPEJACTaBJCHHbIe METaMOP(H30BAHHBIMH H3BECTHSKA-
MU, aM(prGO/I0-KBAPIU-NOJIEBOLINATOBBIMH C/IaHIAMH, KBAapLEBbIMH [eCYaHi-
KaMH, aJeBPOJHTaMH, KBapueBbiMH KepaTtodupamu u ux Tydamu. Bee 3t
MOPO/bI TIPOPBAHBI H YACTHYHO ACCHMHJIHPOBAHbI TPAHHTOHMAHOH HHTpPY3HEi,
KpaeBble 4YacTH KOTOpOIl MNpucOpeNH B pe3yJbTare acCHMHJISIUHH OOKOBBIX
Nopo/ THOPHAHBIH OOJHK H CJ0XKeHB T'PAHOJHOPHTAMH, KBApLEBbLIMH JHOPH-
TaMH, JHOPUTAMH M radOpo-AHOPHTAMHU.

TexkTonnueckoe cTpoeHHe paiioHa onpeje/sieTcsi CHHKJIMHAJBHON CKaal-
KOI BTOPOTO NOPSIAKA, OCJOKHEHHOH MEJKHMH CKJaJlKaMH TPeTbero H 4eT-
BEPTOro MOpsi/IKOB.

[Ipu cranoBieHnH TrpaHHUTOM/HONH HHTPY3HH BMellalolilHe MOpPOJAbl MO
BEpPIJIMCh TYOOKHM H3MEHeHHsiM ¢ 0o0pa3oBaHHEM BOKPYr HHTPY3HBHOrO Te-
Jla KOHTAKTOBOro opeoJga mupHHoii okoso 300—400 .

3ti ray0oKHe H3MeHEeHHs BMellalolUX I[O0poj, 3aTPOHYBIIHE M allH-
KaJIbHble 4aCTH MHTPY3HBHbLIX 00pa3oBaHHii, HMEJH B OCHOBHOM MeTAacOMAaTH-
UECKHII XapakTep M BbIPA3W/JIUCh B OKBAaplleBaHUHM, OHOTHUTH3AUMH, ampuoo-
JIN3AINH, MYCKOBHTH3AIlMH H MHPOKCEHH3alHH.

[Ipu oxkpapueBanun  aM(puGOJIO-KBAPUEBO-NOJEBOILNATOBBIX  CJaHIEB
MocJe/HHe B 30HE KOHTAKTOBOPO OpeoJia TepsiioT CBOIO CjaHLeBaTylo TeK-
CTYpPy H Iepexoisi B IUIOTHbie, ¢ XapaKTepPHBIM PAKOBHCTHIM H3JIOMOM IO-
POJIbI.

OxBapioBaHHble MOPOJABI COCTOSIT W3 TOHKO3EPHHCTOTO €  MOCTOBOl
CTPYKTYpOIii arperara KBapila, CHJIbHO CE€PHIHMTH3HPOBAHHOIO MOJEBOro Ima-
Ta M TOHKOH cbimu ampubosa 1 MarHeTura.

Uro Kacaercsi KBapleBbIX KepaTo(upoB, To B 30HE KOHTAaKTOBOTO Ope-
0Ja OHH YYaCTKaMH TakzKe -[OJBEpPraioTcs OKBapUEBaHHIO, CEpUTH3ALMM,
aMpuOOIH3aUMH, XJOPHTH3AUHH, 3MUA0TH3ALHH W MPONUJIHTH3AUWH. TOJBKO
YTO YKa3aHHble H3MEHEeHHS TeHeTHYeCKH CBsI3aHbl C FHApOTepMaJsbHOll (a30ii
MOCTMAarMaTHYeCKHX MPOUECCOB H KOHTAKTOBBIM MeTaMOp(GH3MOM IpPaHHTOM/.
HOHl HHTpy3uu. M3Mmenennble KpapieBble KepaTO(HPbl IO BHELIHEMY BHIY
BLITJISIAAT JIOBOJIBHO Pa3sHoobpas3Ho: oT ¢a1abo H3MEHEHHbIX, COXPaHHBIIHX
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CBOM OCHOBHbIe OCOOEHHOCTH, 10 MOPOJ MAaCCHBHBIX, MJOTHbIX, POrOBHKOBO-
NOJ00HBIX.

OkBaplLeBaHHIO TaKKe I0JBEpPraioTcs U MpaMmopbl. B mepBuuHO UYHCTHIX
MpaMopax COJAEpiKHTCS He ©Gojee OJHOTO TNPOLEHTa KBapla, B H3MEHEHHBIX
ke coaepxanne kBapua jgocruraer 40—50 npouentos. B u3pectHsiKax, npe-
BpallleHHbBIX B KBapl-KapOoHaTHble 0Opa3oBaHusi, TOHKO3EPHUCTbIE arperdrbl
KBaplla pacrnpenensiorcss Oojiee HJIH MeHee PaBHOMEPHO.

Marepuajbl N0 CKBaKnHaM Mecropoxjaenust Pynupiii Kackan nokasbi-
BAIOT, UTO OKBApPIEBAHHIO TIOABEPTAIOTCS He TOJbKO BMeUlatollHe, HO H HH-
Tpy3uBHbIE NMOPOALL. B 3THX mocjenux moj MHKPOCKONOM MOKHO OTUETIHBO
MPOCJIeIHTh, KaK MHHEpaJbl MHTPY3UBHBIX MOPOJ B Pa3JIHUHON CTENEHI MO0~
BEpPraloTCsl 3aMelleHHI0 KBaplleBbiM arperaToM. Ilpm 3TOM mocremenHo Ha-
UHHAIOT HCUe3aThb TEeMHOIIBeTHble KOMIIOHEHTbI, II0JIeBble MIMATbI, M Ha MeCTe
MX Pa3BHBAeTCsl OOMJbHBIH KBapll, NpeAcTaBJIeHHBI OoJee HIH MeHee H30-
MeTPHYHBIMH 3epHaMi, 0OpasyloUlMMH arperarbt C MOCTOBOH CTPYKTY)DO#.
B pesyJibrate noAoOHBIX M3MEHeHHI M3 MOPOJIbI, KaK MOKa3bIBAIOT HCCJIE 10-
BAHMS, BBIHOCATCHA TAKHE 3JEMEHThl, KaK Keae30, Maruuii, ajloMHHHH, Kagdi

1 HaTpHil, nopona oforallaercss KpeMHE3eMOM, U BCe ITO NMPHBOIUT B KOHEY-
HOM uTOre K OOpa3oBaHMIO KBAPUHMTONOLOOHBIX MOPOI.
Yro Kacaerca npoieccoB GHoTHTH3ALMH, aMPUOOAU3AUME H MYCKOBUTH-

3alMu, TO, KaK NPaBuJlo, OHH HAKJIAJbIBAIOTCS Ha OKBapleBaHue u 00yC/ioB-
JUBAIOT BO3HHKHOBEHHE TeMHbIX METACOMATHUYECKHX POTOBHKOB.

ﬂpoueccu MUPOKCEHNU3 AN ABJSIIOTCH Oo0Jiee TO3JHUMH H B CBCIHO Oue-
pellb PasBHBAIOTCS B TEMHbIX POTOBHKAX H KBAPILL- KapOOHATHBIX MOpOAax U
NPUBOAAT K OOpPA30BAaHHIO CBETJIBIX MeTacoMaTHueckux porosukon. Ilesisie
HHEM [HPOKCEHA OTKPBbIBAeTCsl Pa3BHTHE HOBBIX THIIOB METACOMATHYECKUX
obpasoBaHnil, 00BbEAHHAIONIHXCA MO OOUMM HA3BAaHHEM — CKapHbI.

Bce pasnHooOpasne NepedyuceHHbIX METaCOMATHUYECKHX MOPOJ, BO3HNK-
X B 30He KOHTAKTOBOTO OpeoJa TPAHHUTOMIHOH MHTPY3HHM H Ha Mecre ca-
MOH MHTDPY3HH, MOXKHO Pa30UTh HAa OCHOBAHUM MHHEPAJOro-CTPYKTYPHBIX 1
TEKCTYPHBIX OCOOEHHOCTEH Ha JIBe TPYNIIbL:

1. MeracomaTtnueckue poOroBukd. 151 HMX XapakTepHO IJIOTHOE CJOXKe-
HHe ¥ POTOBHKOBASI CTPYKTYypa.

2. CobBCTBEHHO CKapHbl — HPOAYKT METACOMATHUECKOro 3aMellleHHs poros
BHKOB, OCAJOYHLIX W H3BEPIKEHHBIX MOPOJ NpH YYaCTHH TOPAUYHX PACTBOPOR,

MOCTYNaBIIMX U3 TIyOOKHX uacTeil MHTPY3HBHBIX Macc H NPHUBHOCHBHINX
yacTh HJH 4YacTO BCE HEOOXOMHMble 3JIeMEeHTBl /s 00pasoBaHis HOBBIX MH-
HepaJioB.

B nactosililee BpeMsi MaTepHasibi, MOCTYIAONLIE CO CKAPHOBEIX MECTO-
poxjennii paiiona toro-3anaauoit Cuupu, Bce Oonee i Gojee NOKA3LIBAIOT,
1TO BCE MPOIECCH, MPOUCXOAALIHE HA YKa3aHHbIX MECTOPOXKAEHUAX, MOKHO
pasfeJquTb HA TPU CTPOTO pasAelsitollluecs MO BPeMeHH Jrama: a) (GopmMupo-
BaHHe METACOMATHUECKHX KOHTAKTOBBIX POTOBHKOB, 0) COOCTBEHHO-CKAPHO-
BBII 3Tal, B) 3TAll PYAOOTJIONKEHHS.

B 3TOM OTHOWIEHHH AOBOJBLHO MHTEPECHBIM SIBJISeTCsT MaTepuan, coOpaH-
Hbll HAMH B pailoHe JKeJe30pyAHbIX MecTopoxkaeHuil KpacHokameHCKoil
rpyIIb.

B naHHO# cTaThbe MbI COOTBETCTBEHHO OCTAHOBHMCSI Ha aHAJU3e KakK pats
HHX MeTacoMaTHYeCKHX IpoleccoB (dopMupoBaHHE MeTacoMaTHUeCKUX poO-
FOBMKOB), TaK M 0oJee MO3HMX — COOCTBEHHO CKAapPHOBBIX 06pasoBanyil
C YaCTHYHOIl XapaKTepPUCTHKOH M IIPOLECccOB pPya1000pasoBaHus.

MetacomaruuecKue POroBUKH

MeTtacomaTHueckie POTOBHKH IO XapaKTepy OKPaCKH MOXKHO pasie/nib
Ha /Ba TWUNA: a) TeMHble POrOBHKH, 0) CBeT/ble POoroBukH. B mepsoii uacti
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3TOro pasiaena Mbl B OCHOBHOM OCTAHOBHMCSI HAa ONMCAHHH TeX TEMHBIX pO-
FOBHKOB, KOTOPble 00pasyloTcs Ha MecTe HHTPY3HUBHBIX MOPO/IL.

Temuble POTrOBHKH B CBOEM pacnpocTpaHeHHH TECHO CBSI3aHEI
C HHTPY3HBHBIMH NopojaMu. B noJse 3TH pPOroBHKH HHOrJa He OTJHYHMBI OT
IHTPY3HBHBIX MOPOJ, H JIHIIb MHKDOCKON JdaeT BO3MOXKHOCTb BBIAETHTb HX,
npHYeM, KakK NPaBHJIO, HHTPY3HBHbIE MOPOAbI OOBIYHO B TOH MJIH HHOH CTe-
reHn okBapuoBanbl. [Tog MHKPOCKONOM MOMKHO OTYETJIHBO MPOCJAEAHTb, KAk
IPOHCXO/iMBILIEE B Hayaje OKBaplieBaHHE HHTPY3HM NpeBpallaeT ee B THIWY-
Hble OKBaplOBaHHble (OPOrOBHKOBAaHHBbIE) MOPOAbI THOA KBapuutoB. Yacto
Cpean MeJIKO3epHHCTO Macchl POrOBHKOB BCTpevaloTcsi Gojiee KpPYNHO3EpHH-
CTble YYACTKH — PEJHKTBl CTPYKTYPbl NepBOHayaJJbHOH Mopoabl. MunepaJo-
FHYECKHIT COCTAB TEMHbIX POrOBHKOB XapaKTepH3yeTCss HaJHuydeM KBapla,

110JIeBOro wnara, OHOTHTA, MYCKOBHTA, pexke—aMdubosa, Maruerura, ceHa
I anartura.

bBuorur obpasyer mesaxkue 3eneHoBaTo-Gypble, Gypble JHCTOUKH C XOPO-
[1O0 BbIPAXKEHHBIM [JIGOXPOH3MOM OT KeJTOBAaTO-6ypoOro /[0 CBETJIO-3KeJTOro
i1 cBeT/I0-3esteHoro. Kpome 6HOTHTA, MOXKHO BCTPeTHTH HebOJblHe CKOIe-
HHSI 3eJIeHOH poroBoii oOMaHkH ¢ KoHctaHTaMu: CNg = 23°, 2V = (—)72°;
ineoxpodsm no Ng — sederibiii, Nm — 3eseHOBaTO-KedThlit, Np — cBeT/10-3e-
JICHOBATLIL. B 0CHOBHOII KBapll-NoJ/1eBOIIN2TOBOII Macce YacTo MOXKHO Hab6.1i0-
JlaTh PEJIMKTOBbIE IJIarHOKJIa3bi, XapakKTepHble JJIsi AHTPY3HBHBIX MOPOJ paii-
OHa, amaTHT, MArHeTHT M Ype3BblYaHHO OOHUJbHBIH C(eH, KOTOpbIH HHOraa
o0pasyer TOHKHE JKHJKH, XOPOLWIO pa3JHYHMble MaKpPOCKONHYECKH.

Bce sblenepeunc/ieHHble OCHOBHBIE MHHepaJibl 06pasyioT cnelndgHyec-
KM@ MPOXKHJIKH M «[OJ0CBl», MPHIAIoLIHe KBapILUTaM, Ha MecTe KOTOPbIX OHH
pasBHBAIOTCH, NMATHACTYIO M MOJoOcYaTyio TekcTypy. Kak npasuio, B Mectax
OMOTHTOBOIf MHHEpPaJH3alLHNH CTPYKTYypa POTOBHKOB CTAaHOBHUTCSI MHKPO3EpHHU-
CTOH CO CcTpyHYaThIM pacrnpejaeieHHeM KBaplla M dellyek OMOTHTA, pexke My-
CKOBHTd, MEKJ1Y KOTOPBHIMH PEeJHKTH OOJIOMKOB KBapUHTOB TaKXkKe BbITSTH-
BAIOTCS B HANpaBJeHHH CTPYHYATOCTH.

Takum oGpasoM, mosocyaToCTh, CTPYHYATOCTh M 3aMellleHHe BelllecTsa
KBApPUMTOB SIBJSIIOTCS Gojlee MO3JAHHMH OOpa3oBaHHsIMH, H 3TO TNCCJel-
Hee YKa3biBaeT Ha MPOHMCXOAMBLIHe TPH (OPMHPOBAHHH TEMHBIX POTOBHKOB
METACOMATHYECKHE TPOLECCHI.

B pesysabrate nmono6GHOro 3aMellleHHsi KBapIHTOB MbI HMeeM HOBble 00-
pa3oBaHus, CPenH KOTOPBIX MOXKHO BbIAEJAHTb, B 3aBHCHMOCTH OT KOJIHYeCT-
EEHHOTO COCTaBa TOTO MJIM HHOTO MHHepaJa, cJelylollie pPa3sHOBHIHOCTH:
@) KBapIil-MoJIeBOLINATOBble POTOBHKH, 0) KBapl-OHOTHTOBbIE, B) OHOTHTOBbIE
POTOBHKH, ') MYCKOBHTO-KBApI[-NOJIEBOLINATOBbIE POTMOBHKH.

[To-BuanMomy, paccMOTpeHHBIe BbllI€ MHHEpaJbl OTJAraJHcbh TrOpsiuH-
MH pacTBOpaMH B TpelllMHAX M KaTaKJa3HpPOBAHHBIX Yy4YacTKaxX, BO3HHKIIHX
riocae 00pa3oBaHusl KBAapUUTOB. MecTtaMu Karak/aa3 BbIpaxKaeTcsi HaCTOJIBKO
OTYET/IMBO, YTO MOXKHO BCTPETHTb XapakrepHble OpeKYHeBHAHBIE TEKCTYphI
(puc. 1). Ha dororpadun xopomwo BuAHbL HenpaBuabHOH (opMbl OOJOMKH
KBApUHUTOB, CLEMEHTHPOBaHHble OHOTHTOM, POroBoi OOMAaHKOIl H pexxe Mar-

rerutom, MuHorna B 3THX yyacTKax B BH/Ie MaJOMOLIHBIX XKHJIOK MOSIBJASIETCS]
M XJIOPHT.

Marvartnyeckue pacTBOpBI, NMPOCAYHBASICH Yepe3 TOJILY KBapUHTOB, Bbi:
jienstin - OMOTHT, MYCKOBHT, pexe ampubon. Ilpu 3tom BeLIEJEHHE
3THX MHUHEPAJOB KOHTPOJHPOBAJOCh HE TOJbKO CTPYKTYPHBIMH 3JI€MEHTaMIi,
MO H onpeaesnenHoil (hu3MKo-XuMHueckoii obcranoBkoii. Tak, passutHe OGHOTH-
Ta MPOMCXOAHT TOJIBKO B KBapuutax, o0pa3oBaBIIHXCS Ha MecTe HHTPY3HH,
)l HHIJle Mbl He BH/EJH SIBJIEHHS MPOHHKHOBeHHS OHOTHTOBOH MHHEpaJjH3a-
M B KBapll-kap6oHaTHBle MOpPojabl. B 3T0il e 0OCTAHOBKe NMPOHCXOMHT OT-
Jl0XKeHHe poroBoil OOMaHK{ N pa3BHTHE MYCKOBHTA.
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CBeTnbple POTrOBUKHU OOBIYHO 3aJIeraloT Cpejiu M3BECTHIKOB (B 30-
HaX pa3BUTHS KBapI-KapOOHATHBIX IOPOJ), YaCTO B BHAE KHJIO0OPA3HBIX
T€JI, MHOTAA C M3BHJUCTBIMH OYEPTAHHAMH, NPUUEM B HEKOTOPLIX CJydasis
NIPOCJIeKUBAIOTCS MOCTENEeHHble MepeXxonbl 0T CBETJbIX POTOBUKOB K BMelladlo-
IIHM HX KBapl-KapOoHaTHbIM nopogaM. CBeT/ible POTOBHKH JIETKO OTJHUYA0T-
Csl MAaKpOCKOMHYECKH OT JAPYrHX MeTaMOp(H30BAHHBIX MOPOJ KOHTAKTOBOII
30HBI.

Puc. 1.

PoroBuku o6/1aaior XapakTepHbIM PakOBHCTBHIM ((DappopoBuIHEIM) H3-
JIOMOM H GOJBWIOH TBepAOCTbIO. HHKAKHX DPEJIMKTOBBIX CTPYKTYpP B CBETJBIX
poroBukax oOHapyXHThb He yaAajoch. [1og MHKDPOCKONOM OHH OOHAPYKHBAKI
JAOBOJIBHO ONHOOOPA3HYIO KapTHHY THIHYHBIX POLOBHKOB, OTJHUYAIOLIUXCS,
OAHAKO, MeXJy COOOH 10 KPYNMHOCTH 3epHa. MuHepaJoriyeckHii coctaB 3THX
POTOBHKOB XapakKTepu3yeTCsi HaJuuueM KBapla, kapOonara, nupokcesa. Iloc-
JeIHHH, cyasd no waudam, o6pasyer IycTyio Cbillb MEJKHX, 00J€e HJIH Me
HEEe U3OMETPHUYHBIX 6eJsiblX U CBETJIO-3eJIeHOBAThIX 3€peH B OCHCBHOM KBaApl
KapOoHaTHoM ©asuce. MectaMu MOXKHO HaOJIOJaTh NPU3MATHUCCKHE HHLN-
BuAbl paszmepom a0 0,025 cm ¢ XOpouio BbIPazKEHHOH CHAHHOCTBK).

Pesynpratsl Hccie10BaHHS MHPOKCEHA B HMMEPCHOHHBIX ¥K1IAKOCTSIX
Ha YHHBEpPCAJbHOM CTOJIMKE NMpHUBeAeHbl B TadJ. .

Tabannma 1

i I l S a o Mo

= Ng Nm Np Ng—Np | CNg | 2V S=§ - s i

< —

=S LB 8 5 roger,y
152 1,722 1,700 1,692 J 0,030 44 60 L 60% | Caaur
161 1,696 - 1,672 0,024 41 58 86 96 % Jnoncu
151 1,722 1,700 1,692 0,030 40 56 — 59% | Caaut

: , \
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Kpome 3THX pasHocTeil NMHPOKCeHa, B IHPOKCEHOBBIX POrOBHKAX MOXKHO
JCTPETHTH 11 APYTofl MHPOKCEH THIa refen0eprura, KOTopblii o6pasyer cosep-
ILIeHHO CaMOCTOsITe/IbHble 2KHJKH, CBsi3aHHble ¢ 6oJee MO3HHM, COOCTBEHHO
cxapHosbiv 3tanmoM. Ero koncrants: Ng = 1,740, Nm = 1,723, Np = 1,715,
Ng — Np = 0,025, CNg = 48°, 2V = 65°, conepxkanue -CaFeSi;0s =729.
[To Troger’y, nanHblH NHPOKCEH OTBevYaeT (eppocasuTy.

ObpasoBaHie NMHPOKCEHA CBETJBIX POrOBHKOB MPOHCXOMHJIO B pe3yibra-
Te OOMEHHOII peaklHH pacTBOpa C KBapl-KapOOHAaTHOH Mopo/oii, rae obcra-
HOBKA (Hajnyne KaJjbliHsl) $SBHO OJaronpusTCTBOBajJa BO3HMKHOBEHHIO ITH-
pOKceHa.

3.ech He0OX0JHMO OTMETHTb, YTO (DOPMHPOBAHHIO CBETJIbIX POTOBHKOB
IpenuecTsoBato ApodieHne He TOJBKO BMEINAMOUIMX HX H3BECTHIKOB, HO H
TeMHbLIX poroBHKOB. Ha 3To ykasbiBaloT siBJeHHSI NPOHHKHOBEHHS JAHOMNCHIO-
BOil MHHepaJaH3allid B TeMHble POTOBHKH B BH/I€ HeOOJBIIHX XKHJOK, aro-
¢u3 m T. m.

B pe3sysbTate TeMHble POrOBHKH NMPHOOPETAIOT XapaKTePHYIO MATHHCTYIO
1 IOJOCYATYIO TEKCTYPY, CBOMCTBEHHYIO MeTacoMaTHYeCKHM 00pa3oBaHHsIM.

Jlaunbie 0OCTOSITENILCTBA HECOMHEHHO YKasblBalOT Ha Pa3sHOBPEMEHHOCTb
06pa3oBaHnsi TEMHBIX H CBETJIbIX POTOBHKOB.

CyliecTBeHHbBIM ~ OTJIHYHEM pPacCMaTPHBAEMbIX  POrOBHKOB  sIBJsIeTCA
TOT NPH3HaK, YTO CBETJIbIe POTOBHKHM MIPAIOT POJib BMEIAIOUIHX MOPOXL s
CKAapHOBO-DY/HBIX 3aJjlexell, 4ero HeJib3sl CKa3aTh MPO. TEMHble POTOBHKH.

CkapHupoBaHHe CBETJIBIX POTOBHKOB MPOXOJHJIO, KaK MOKa3blBAalOT Ha-
Oaroenns, M0 TeM e TeKTOHHYEeCKHM 30HaM, YTO H JIHONCHAO0BAsi MHHEepaJH-
3alHsi CRET/IbIX POrGBHKOB.

AHa/m3upyst NPOAYKTH PAHHHX METACOMATHYECKHX TMPOIECCOB, Mbl MpH-
XOAM K BBIBOAY, uTo: 1) B nepuod (QOPMHPOBAHHS KBAapUHTOB H
KBapl-KapOoOHATHBIX MOPOJ MPOHCXOMM HHTEHCHBHBI NpuBHOC Si M MeHee
K, Na; 2) npu ¢GopMHPOBAHMH TeMHBIX POTOBHKOB AaKTHBHOE YyacCTHe IpH-
uumaan Mg, K u menee Fe, Al; 3) npu ¢opmupoBaHHH CBETJBIX MeTacoMma-
THYECKIX POTOBHKOB MPOMCXOIHJ MPUBHOC MpenMmynlecTBeHHo Mg; 4) xapak-
TEPHOI YepToil MeTAaCOMATHYEeCKHX POrOBHKOB SIBJSETCST HX CTPYKTypa {ro-
JIOCUATO-POrOBHKOBAsi, MHKPOTpaHOO/1acToBas MoO3auuHasi), TEKCTypa, MHHe-
panornueckuii cocta u (opma 3ajeramus, uro OTYETIHBO OTJHYAeT HX OT
JIPYTHX METACOMAaTHYeCcKHX o0pa3oBaHHii; 5) KOHTAKTHI M1y BBILIEON!-
CAHHBIMH THIAMH MeTacoMaTHYeCKHX 0OpasoBaHMil JIOBOJBHO OTYETJIHBBI, YTO
Pe3Ko MOT4ePKHBAETCS] He TOJbKO HX MPOCTPAHCTBEHHLIM H BPEMEHHBIM MO-
JIOXKEHNEeM i FeHeTHUeCKHMH OCOOEHHOCTAMH, HO TaKXe MHHEepaJOrHYeCKHM
COCTABOM I COOTBETCTBYIOUIHMH TEKCTYpPaMH. :

Kax ykasezaer K. H. Osepos (1944), Teopusi KOHTaKTOBO-MeTaMOpQH-
YECKOro (MeTacoMaTHYecKoro) MPOHCXOXKAeHHs MOopoJd MOoAoOHOro THHA He
TOJILKO MOJYYHJIA JOCTATOYHO LIHPOKOe NpH3HaHHe, HO H ObLIa MOAKpenJena
TPyLaMi MHOTOUHCJIEHHBIX HCC/IeI0Banuii, GOJbUIAM KOJHYECTBOM (aKTHye-
ckoro marepnasia ns paiionos Cpeaneit Asun, Kaskasa, 3axaBkasbsi H 1le-
JILIM PSACM JIOMOJHHTENBHBIX BbIBOAOB H OOOOIIEHHIL.

MeracoMaTHuecKHe POTOBHKM $IBJSIOTCST LIMPOKO PacnpoCTpaHeHHbIMII
oGpa3oBakisiMi B KOHTaKTOBO-MeTaCOMAaTHUECKHX MECTOPOXK/ICHHSIX. 00 stom
vkasbizan A. H. 3apapuuknit (1927) aas r. MarnuTHOMH, IJie OH BblAeJISIET TaK
HA3BIBAEMble H3BECTKOBO-CHJIMKATOBbIE POroBHKH, OOpasoBaBilIHecss Ha Mec-
Te MHTPY3HBHBIX NOPOX B pe3yabTaTe MeTacoMaTHueckux npoueccoB. Ha
amajornunbie  sipaennsi  ykasmipalor E. @. 3us  (1939). E. H. 3bikos,
. A. UBankun Aas Boctounbix ckiacuos Kysuenkoro Amaray, B. H. Hlyrypos
st roro-3anaanblx ckaonos Kysseukoro Ausaray, ToabaumMuar AJas OKpecT-
nocreit Xpuernanuu, 1. C. Kopzuucxuit (1948) aast TypbHHCKHX CKapHOBBIX
MECTOPOJK/IeHHI MEAH, OTHOCS HX K BbICOKOTEMIEPATYpHOi CTaAHH MPHKOH-
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TakToBoro meramopdusma, u JI. 'manxko (1955) nns Kene30pyaHOrO MecTo-
poxaeHuss 3aKkap.

B 3akjioueHHe OCTAHOBHMCSI Ha BONPOCE O CBSI3H M MOJOMKEHHH CTaalH
METaCcoOMaTHYECKHX POTOBHKOB IO OTHOLIEHHIO K CKAapHOBOPYAHBIM TeJaMm Ha
npumepe Mmecropoxaennss Pynnwiii Kackan. Ilo aTomy Bompocy MOXKHO yKa-
3aTh cleayollee:

1) kBapuuThl, KBapl-KapOoHATHbIe TMOPOJbI, TEMHbIE H  CBETJble
pOroBHKH 00pasyiotcs B (ojiee DAHHIOW CTAJHI0 MeTacoMaTHYeCKHX of-
pasoBaHuil W NPEIIICCTBYIOT COOCTBEHHO-CKAPHOBOH CTa/MH M JlaXe CTaHOB-
JEHHI0 1aHKOBBIX NOPOJL KHCJIOTO COCTABa;

2) ckapHOBble 00pa3oBaHHsi BO3HHKAIOT, KaK NMpPaBHJIO, HAa Mecre CBei-
JIBIX MEeTacoOMaTHUYeCKHX POTNOBHKOB, MpeTeplneBIIMX pas3JMyHOH HMHTEHCHBHO-
cru apob.aenue. [TonoGHble siBJeHHsT MOXKHO BCTPETHTb Ha MartepHaiax OyK-
BaJILHO Beex ckBaxkuu Pyanoro Kackana;

3) B CBeTJIbIX METacOMaTHYECKHX POTOBHKAX YaCTO TaKXKe MOKHO BH-
JIeTb OT/JeJibHble, HeOoJibliHe Mo MacwTaly, py/AHble KOHUEHTPAlUH B BHUJE
CepuM MAarHeTHTOBBIX XKW1 0e3 NpeABapHTe]bHOTO (HOPMHPOBAHHS THIHYHBIX
CKapHOB.

CkapHbl

[lon ckapHamMu aJisi HALIUX MECTOPOXK/JAEHHWH Mbl MOHMMaeM IMOPO/bl, CO-
CTOsILLIHe M3 rpaHaTta (psijla rpoccyJtisip-aHApajauT), NHPOKCeHa (psjaa JHOI-
cuaregenbeprut), obpasoBaBllMecsi B MPOILECCe BBICOKOTEMIIEPATYPHOrO Me-
TACOMATO3a M3BECTHSKOB, POrOBHKOB H HHTPY3HBHBIX IMOPOJ, MPOXOAHBLIETO
10 TEKTOHHYECKH OCJAa0JIeHHBIM 30HAM, B VCJIOBHAX CPEIHHX TIJIyOHH.

B MuHepaJsiorHueckoM OTHOLIEHHH CKapHbl KpaiiHe Heboratsl. Hanbouis-
IIMM pacnpocTpaHeHueM M3 HHUX MOJb3YIOTCS: TPAHATOBBIH, IHPOKCEHOBDI,
rpaHaTo-NUPOKCEHOBEIIL.

[panaToBb i cKapH Inpeicrasaser coOOH TAXKeNYIO, IIOTHYIO,
pexe JPY30BYIO mopoay Oyporo, KpacHOBaToO-Oyporo, 3eJeHOBaTO-’KeJToro,
OypoBaTO-uepHOro M 4epHoro lBera. Hacto MOXKHO BHJIeTb XOPOWIO 06pazo-
BaHHbIe KPDHCTAJLJIblI r'pAHATAd B (bOpKIC pom6o,‘10ael<aa,1pa U pexxe KOM(JHHZ]U,HH
pomM6O0AeKAd/lpa € TETPArOHTPHOKTA’/ApoM. B OTHOWeHHH MOCJeAYIOHIHX
KOHIIEHTpAIil MarHeTHTOBOTO OPY/I€HEHHUs 3TOT THIl CKAapHa sIBJISIeTCs Hau-
0oJee BaXKHBIM.

I[TMpokceHOBBI I CKapH MOxKeT ObITb ABYX BHJAOB: |) 3eJeHBIN,
3eJIEHOBATO-YEPHBIH, I'PSI3HO-3€J1eHbli, CJ0KEeHHDLIH « releHOepruTOM U Ipe/i-
CTABJSAOUMI U3 celdsl NJIOTHYIO MEJIKO3epHHCTYIO TOPOJLY; 2) CcBETJBIY, 3eJie-
HOBATO-CEPBIH, CBET/I0-3€JeHbIH, CJAOMKEeHHbIH auoncuaoMm, 6ojee KpynHosep-
HUCTBIH, MHOrAa CoOpaHHbIl B padHaJbHO-JIYYHCTble arperatbl, BCTpPEYAELTCS
ropasjo uatie refleHOePriaTOBOrO CKapHa.

[panaTo-nHPOKCEHOBBIl CKapH NpeicTaB/sieT IJOTHYO, yac-
TO 11010CYaTYI0 MOPOAY 3e/1eHOBATO-0yporo I1BeTa, COCTOSIIYI0 M3 rpadara
I MHPOKCEHaA.

[TpocTpancTBeHHOE pacnpocTpaHeHHe YKAa3aHHBIX CKAPHOB Ha MeCTOPO K-
jAeHn Mapros, Ha KOHTaKTe HHTPY3HH C KPYNHBIM OCTaAHIIEM H3BECTHAKA,
JlaeT BO3MOXHOCTb HaMETHTb H3BECTHYIO 3aKOHOMEPHOCTb JUISI 3aJiexel KOH-
TAKTOBOTO THNa. dTa 3aKOHOMEPHOCThb 3aKJIIOYAeTCsi B TOM, YTO uallle BCero
rpaHaTOBble CKAPHBI TATOTEIOT K KOHTAKTY ¢ BMENLAOIIMMH  [OpPOjaMH,
a MHPOKCCHOBBIE CKapHbl — K MHTPY3HBHBIM [OPO/AAM.

Uro Kacaercsi 3aKOHOMEPHOT0 DaclpoCTPaHCHHUSI CKAPHOB Ha TaKHX MecC-
Topoxaennsix kak OnnHouHoe u Pymsbiit Kackan, to 3mece nyramu s
«CKapHHPYIOUIMX PacTBOPOB» CJAYXKHJH OOLIMPHbIE 30HBI TPEIIMHOBATOCTH H
JpoO.ieHHsl, NPHYPOYEHHble K Pas3ju4yHbIM MO0 [eHe3ucy nopomaam. B pesyinb-
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TaTe CKapHbl HMEIOT pe3KHe KOHTAKTH C BMEUIAIOLIUMH MOPOAAMH, H COCTAB
HX He 3aBHCHT OT COCTaBa 3aMelllaeMbIX MOPOI.

Jlasi paccMaTpHBaeMbIX CKApHOBBIX I10JIEH OCHOBHBIM T'€OJIOTHYECKHM yC-
JoBHeM HX (pOpMHPOBAHUS SBJISIETCS HaJuuue pas3apoOJeHHBIX BMeEIlalonux
nopoAa. Kak BHAHO H3 CKa3aHHOro Bbille, AJs oOpa3oBaHHs cKapHOB KpacHo-
KaMEHCKOH TpyHibl MecTOPOXIAeHHHl HeoOXOAMMBI OBLIM KaHajbl, 10 KOTO-
pPbIM JO/TKEH OCYUIeCTBJATLCS MPHBHOC COOTBETCTBYIOIIHX KOMIIOHEHTOB, H
COOTBETCTBYIOIILHE CTPYKTYpHBIE YCJOBHS, oOecrneyuBapllnie IOJArOTOBKY cpe-
JIbl JIJISI MHTPAlHH 3JIeMEHTOB, NPHBOJSILEH B KOHIlE KOHIOB K 00pa3soBaHHIO
CKapHOBbIX MHHEpaJIoB.

Hecomuenno, B ¢Bf3n ¢ 9THM (OPMbI H 3JEMEHThl 3aJieraHHs CKapHOB
Oy/1yT BecbMa pa3HOOOpPa3Hbl H B OCHOBHOM ONPEIENAIOTCSI TEKTOHHKOH BMe-
11aNHX UX Mopoj, GopMoil U pasMepaMH JOCKAPHOBBIX 30H TpPeIHMHOBATOC-

i u apoOaenusi. Keratu, kak ykaseiBaer @. H. IllaxoB (1947), passurune
CKapHOB BCerja JIOKaJbHO, OHH BO3HHMKAIOT TaM, IJie HMEJO MeCTO JBHIKeHHEe
pacTBOPOB, H TO3TOMY Mbl MOZKeM TFOBOPHTb O (opMe CKapHOBBLIX 3aJexKeii.

Ha ocHoBaHHH HMelOLIerocsi Marepuaja, Mbl MOXKEM MPELJIOKHTH Cllely-
iOIYI0 KjaccH(pHKanuio (GopM CKapHOBbIX 3ajexed aasi KpacHoKkaMeHCKHX
mMecTopoxK/aeHui (Ttaba. 2).

Tabauna 2

: Popma 3anexen
KOHTpOAHPYIOLIHE CTPYKTYPBI pCKapHOB
|
KOHTaKTbi HHTPY3HBHBIX KOHTaKTBHI MHTPY3HH C OC- | JluH3bl, rHe3ja, Teaa
1 TeJd C BMEUlaloUHMH MO- TaHIlAMH KPOBJH H KCEHO- | HENpaBHIbHONI (OpPMbI
! pOaaMH JHTAMH BMEIUAIOLIHX ITOPOA
|
CexyuHe TpeuuHsl H pa3-| TpemuHsl H 30HBI 1POG- JKuapl, aHH3BI
2 JOMbl (BO BMeEIAWOUWHX H JEHHSA
HHTPY3HBHBIX NOPOJAX)

UTo Kacaercsl TEKCTYPHO-CTPYKTYPHBIX OCOOEHHOCTeHl CKapHOB, TO 3/eCh
MBI MOXKeM VKasatb caeayiomiee. M3 ctpykTyp HanboJiece LIMPOKO PA3BHThI:
rpaHof/1acToBasi, rPaHOONACTOBEA C 3JIeMEHTAMH MaHWIHO0G1aCTOBOM, MOii-
kusobsactoBast, 3ybuarasi, runuano6aactoBas, rerepobaacrtoBasi, Jenuaorpa-
HOOJIaCTOBAsT M CTPYKTYpPbl 3aMelleHust. TeKCTypHble PasHOCTH CKapHOB Mpel-
CTaBJIEHbl CJI€YIOUIHMH THIIAMH:

a) MaccuBHAs TEKCTypa, XapakTepHasi /sl TPAHATOBBIX H MHPOKCEHOBBIX
CKapHOB; .

6) apy3oBasi TEKCTypa, XapakTepHasi B OCHOBHOM JUIsI TPaHATOBBIX CKap-
HOB;

B) paauaibHO-JTYUYHCTasi, XapakTepHasg B OCHOBHOM JUJIsi MHPOKCEHOBbIX
CKapHOB, BCTpeUdeTcsl CPABHHTEIbHO PEAKO;

r) meTelbuaTasi TeKCTypa, XapaKTepHasi sl TPaHATOBBIX CKapHOB, 00-
pasoBaBlIMXCsi B OoJiee WJH MeHee MHTEHCHBHBIX 30HaX JAPOOJeHHs MeTaco-
MaTHYeCKHX POTOBHKOB;

J1) MoJiocyaTble TEKCTYPbl PACTPOCTPAHEHBI MHMPOKO H CBOHCTBEHHBI JUIS
epexoJHBIX PAa3HOCTell CKAPHOB, a TAKXe /IS CKAPHOBO-MAarHEeTHTOBBIX 06-
pa3oBaHuil.

JI0BOJIbHO MHTEpeCHBIM W BaXKHBIM B CMbIC/Ie NOHHMAaHHsi BCero Xoja
pa3sBUTHsS METACOMATHUYECKHX IIPOLECCOB SIBJISIETCS BOHNPOC B3aHMOOTHOLICHHS
CKApHOB M JaHKOBBIX TOPOJ KHCJIOTO COCTaBa. p

B psige cayuaes (mectopoxaenust Mapros n OpnHouHOe) JaHKWH amjn-
TOB M aNJIHTOBHJHBIX I'PAHUTOB CEKYT CKapHbl, CJ€A0BaTeJbHO, HYXKHO 10-
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MyCTHTb, YTO 4aCTh CKAPHOB B CBOEM 0OpPA30BaHUU IIPeIUICCTBYET AaHKOBO-
My Kommiekcy. OIHAKO Hapsyly © 3THM HaAOMOAAI0TCA cyyuan (MecTopoxie-
e Pynueiii Kackan), koraa amjuThl ¥ amjiMTOBHJAHBIE TPAHMTBI caMu CKap-
HUPYIOTCS, 3aMelllasicb TaKHMH MHHepaJiaMH, KaK IpaHarT H MHPOKCEH, KOTO-
pele YacTo 0oOpasyloT B alyMTaXx H AaMJHTOBMAHBIX TpaHuTax HeOoJbLIOoH
MOULHOCTH MPOXKHJIKH.

CaenoBaTesIbHO, HYXKHO JIONYCTHTb CYIIECTBOBaHHe CKapHOB JIByX BO3-
pacTop: GoJiee paHHHe CKapHbl 00Pa3oBaJuCh A0 AAHKOBBIX MOPOJL KHCJIOIrO
cocTaBa, a GoJee MO3JIHHE — I10CJe BTOPMKEHHSI JalKOBBIX Mopoa. OTMeTHM,
YTO 3TH JBa Pa3HOBO3PACTHBIX CKapHa XapaKTEePH3YIOTCS COOTBETCTBEHHO H
pasNHuHbLIM CcOCTaBOM. Eciu s MepBOro CKkapHa XapakTepHbl CaJUT, JHOM-
CHI, AHOMNCHA-CAJMT H IpaHar psia Tpoccynasip-aHJApanuT, TO JLJIsi BTOPOrO
cKapHa XxapakTeped (eppocaquT H TpaHaT THUnma wopJaomuta. EcrectenHo,
nogo6HOe pas3jHyHe He CJyuyaiiHO H OTOOpazKaer onpeje/eHHble H3MEeHeHHS,
NPOUCXOAHBIINE B OOIIeH Iend eIHHOro Inpouecca.

Pynoo0pa3oBanue

[Tocse GopMHPOBAHHS CKAPHOB TMPOHM30ILIO CHJBHOE ApodJeHue, npuiem
HaKaMJHBAIOUIHEeCs] HaNpszKeHHsl pa3pellaJicb B OCHOBHOM IO TeM Ke Ha-
MpaBJeHHsiM, UTO M JOCKapHOBbIE 30HBI JApobueHds n Tpemnnosatoctu. [lo-
clenHee OOCTOSITENILCTBO MPHUBEJAO B pPe3yJbTaTe K COBMECTHOMY 3aljleraHuto
MEeTAaCOMAaTHYECKHX POrOBHKOB H CKAPHOB C MArHETHTOM (SIBJIEHHE HAJIOZKEHHS]
OJAHOH MHHEpaJbHOH accolHalnd Ha Jpyryio). ITo ApobJeHiie MNPHBEIO K
TOMY, UTO CKapHbl, METaCOMaTHYECKHe POTOBHKH, a MeCTaMH H HHTPY3HBHBI®
MopoJbl (PPaHOAHOPHTLI, KBAplEBble JHOPHTbI M ANJIHTbI) B OTAEJbHBIX yud-
CTKax 0OKa3aJHCh JIErKO MPOHHLAeMBIMH /ISl PYAOHOCHBIX PacTBOPOB.

B moarBep:kaeHHe 3TOil MbICAH UYPE3BbIYANHO HAIJIS/IHBIM SIBJISIETCS T10-
ropu3oHTHbIH maaH (puc. 2) Mecropoxiaennst Pyanbii Kackan. locratouno
6erJioro B3rJsijla Ha 3TOT MJiaH, YToObl MpeACTaBuTh ceHe BCio KapTHHY (op-
MHPOBaHHsI PyA B ONpeJeJeHHbIX CTPYKTYPHBIX ycaoBusx. Kak saBcTByeTr 2
JaHa, Bce pPy/HbIe TeJa NMPUYPOUMBAIOTCH K 30HAM JAPOOJIEHHS M TPEIIHHO-
BATOCTH MPEHMYIIEeCTBeHHO CeBepOo-BOCTOUHOrO MPOCTHPAHHSI.

OcHoBHbIE (OPMBI KOHIEHTPALHH MATHETHTA CJelyiollHe: a) BKparJeH-

HOCTh, Oo0Jiee HJIH MeHee pPaBHOMEpHO pachpejeneHHas, 0) rHesma H JHH3BL,
B) CeKyLlHe KHJbl H MPOKHIKH.
Co BpemeHem 00Opas3oBaHHs PYAHBIX 3aJieeill CBsI3aHbl H SIBJIEHHS OKO-

JIOPY/ZHBIX H3MeHeHHH, KOTOpble BbIPA3H/HCh B 00pa3oBaHHH HE3HAUHTE/IbHbIX
OTOPOYEK BEPMHKYJHTA.

[TospHee MarHeTHTOBOe OpYyAeHeHHE Ha MEeCTOPOXKIEHHSX CMeHseTCs
CyJb(HUIHBIM, YEMY TakKke [Pe/IIIecTBOBAJNO HIHPOKOe pPa3BHTHE TPEllMHOBA-
toctH. HanGosee pacrnpocTpaHeHHBIMH MHHepajaMu H3 CYJIb(HIOB SIBISIOT-
Csl MHPUT H XaJIbKOIHMPHT, peKe BCTpevaloTcs NHPPOTHH, cdajepur H ra-
JIEHHT.

Pa3BuTHe OKBapUOBAHHBIX MOPOJ, NEPEKPUCTANIU3ALHS  H3BECTHSIKOB,
obpa3oBaHue MeTacoMaTHYeCKHX POrOBHKOB, CKAPHOB H pPYJI — BCe 3TO CO-
CTaBJISIET HENpepbIBHO-NPEPbIBUCTBIA psijl, OyJAy4d BBI3BAHO OAHHM H TeM
JKe JelCTBHEM, T. e. IepeHeCeHHeM TelJja M BellecTBa H3 HHTPY3HBHOrO
Tesia B DoJjiee BBICOKHE YYaCTKH 3€MHOH KODbI, OKa3aBIlIHecss B KOHTAKTe
C IpaHOJIHOPHUTAMH.

[TapareHernyeckue acCoUMALHH, NMOCAEA0BATEIbHOCTD
MHHepaJooOpa3oBaAHUs U BONPOCHI XHMHU3MaA

[Ipu ana/nu3e MHHepaJOrHYECKOro COCTABa CKAPHOB ¥KeJe30PY/HbIX Mec-
TOPOXKJ/EHUH Mbl CTPEMHJHUCh OTPA3UTb OCHOBHbIE 3aKOHOMEPHOCTH B TOCJe-
JOBaTeJbHOCTH MHHepajooOpa3oBaHusi, KOTOpPble OTpa<€Hbl HAMH Ha puc. 3
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10 mo3BoasAeT HaMm OoJiee MOJHO NPeACTaBUTh cebe MOPSIAOK Mpolecca M-
HepasooOpPa3OBAHNsT HA JKEJIe30Py/IHBbIX MECTOPOXKICHHSIX TPYIIIbL.

B3auMOOTHOWEHHSA MHHEPAJIOB, OTVIOXKEHHBIX B TOH HJIH HHOH 3MOXe M-
Hepajaoob6pa3oBaHusi, MOKa3bIBAIOT, UYTO 3TH MHHEPaJbl OTJarajnch He BCerjaa
CTPOrO MOC/Ie0BaTeIbHO, a Yallle HaKJlalblBaJHCh OPYr Ha JApyra BO BpeMe-
HH, 00pa3vsi psil TeHepaluii.

[Ipu ompejeneHHH OTHOCHTeJLHOTO BO3pacTa JBYX MHHEPAJOB MPHHUMA-
JIOCH BO BHHMAaHHE TOJIBKO IepeceueHHe JKUJIKAMH M SICHAsT KOPPO3Us OJHO-
ro MHHEpaJa JAPYLHM; B HEKOTOPBIX CJyudasix—BKJIIOUEHHS OJHOro MHUHepaJa
B JIPYTOM.

AHanu3upys NPHUBEJEHHYIO CXeMy MHHepansooOpa3oBaHUs, Mbl BHIHUM,
4YTO B HayaJje TMIIOTeHHOH 3MOXH MPOHCXOAHJ0 OTJIOXKeHHe aJOMOCHJIHKATOB,
MpHYeM Ha CTaJAHH CKapHHPOBAHHS TPOH3OLIIO CTAHOBJIEHHE H JaiKOBBIX IO-
pox. K KOHIly THIIOreHHOH 3MOXH COCTaB MHHEPaJaoo0pasyiollnx pacTBOPOB
pe3KO MEeHSIeTCS H MPOHCXOJHT OTJIOKEeHHe GOJIBIIOro YHc/da PasHOOOpPa3HBIX
MHHEpPAJOB H B TOM 4YHCJE€ MarteTuta, siB/ASIONErocs OCHOBHBIM I10J€3HbIM
HCKOTMaeMbIM.

Accoumaiiii MHHEpaJsoB, OTJOXKHBIIHXCS IOCJe COOCTBEHHO CKapHO-
BOH CTa/HH, IO3BOJSIIOT BBIJEJHTH BCJET 3a Hell erle jJBe CTaJWH: MarHeTH-

Ta6auma 4

$bopmyas nopon

Mectopoxkie- S — e o
HUA $Popmyaa Kis Nag, Ca;; Mgy, Mn, Fe Fe  Aljyy Tig Sigyy
| 15
.luopnlra P, s OH,,
Popmynra | K, Na, Casp; Mgox Mn, Fe2,. Fed;y Alyre Tio
CKapHa e
] 1 | . Sisgs Py O1z80 OHyg
Mecropoxaesie | Wi e ¢ S T RN P T I et L
OIHHOYHOE (popnyna | . :
KBal)!le-BOl‘() Kt, Nanl ca]n Mg. ‘\‘nn Pe.‘: lNe:y'l.". All::v; Ti.l Sit?ll
Kepato(pupa By @k OH
—II1 , '
Popmyaa | P PSR T e o
Fa66pO-1Ho- j\ 5 IC\)a ((‘)alwil _Mg,‘, Mn, Fe2,; Fe3;; Al Tiyy Slyg
| pama AV A i - g e ¥ giE = L "
Popmyaa K, Na, Cas,, Mg, Mn. Fe?,, Fed,, Al Tip Si
e By 0 'OH.
V 1 @
Mectopoxaenue | = WL e S L BN SO . s R 1S S
Mapros
Popmyna Ko Na, Cajss; Mgy, Mn, Fey2 Fey,3 Aly Tip Siyy
| MPaMOpH30BaH- PO OH
| HOTO M3BECT- Dl Aot i
J HKa
! Y
Popmyaa . K;; Na.; Ca.; Mgy: Mn, Fe2); Feos3 Aly;, Tig Si:eo
FPaHOITHODHTZ
| PO OH,
|
Mecroposkiente | “j‘,%y"‘)',»}';“’ | K, Na; Cayy Mgy Mng Fe,? Fedy Al Ti; Sia
Pynubin e P, Q;-:» OH
Kackan | ==Vl ' ol g ;
i Popmyaa Ki; Na;; Ca; 3 Mg.q Mn, Fe;t Fe, Al Tis Siyos
cl\:{L;I;%COMd‘TH'le- P[ O]‘_«T ()l{l;‘
[ pol()mu(a
‘ —IX
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TOBYI0 H 3MHI0TO-KBApLL-Cyab(uaHyl0. Bce xapaxrtephble napareHeTHuecKHe
4CCOLLMALLHH MHHEpPaJioB HAa PasJjIMYHbIX CTAAMAX OTPaxeHbl HAMH Ha pHUC. 3.

B 3akuioyeHne HeoOXOAMMO OCTAHOBHMTLCS Ha BakKHeHllleM Bolipoce: O
TeX H3MeHeHHsIX, KOTOpble NMPOHCXOAAT Npu 06pa3oBaHMH CKApHA HAa BTOPOI
CcOOCTBEHHO CKapHOBOH CTaJHM, H MONLITATHCH JaTh KayeCTBEHHYIO, a Ile BO3-
MOKHO H KOJHYECTBEHYIO XapaKTepPHCTHKY 3THX u3MeHeHuii. [as 31oil nenu
Mbl BOCMOMb30BAJHCh METOJ0OM Mepecueta XuMuueckux ananu3os T. Baprta
JUIsI KOJIMYeCTBEHHOTO yyeTa JABHJKEHHsI BeLIeCTB NpH [polleccax MeTaco-
Marosa.

XHMHYeCKHe aHaJHu3bl MHTPY3HUBHBIX NOPOJ, CKApPHOB M NMOPOJ, HA MecTe
KOTOpPbIX 00pasyloTcsi CKapHbl, NpHBeJAeHbl HaMu B Tabjule 3.

Hmesi ¢opMyabl Bcex NMoOpoj, yyacTBOBABUIMX B MNpoOIeccax KOHTAKTOBO-
ro meracomarosa (TaGja. 4), Mbl MOXKeM NpPeNCTaBUTh cebe KapTHHY NPHBHO-

| |
E f 1794
4
3
Fe
‘ Na
7 g
Na qu/z
At ¥/
. A f l./ /2
/6
Na
Na
Mg
Mg
(ay, sk \OH
F(_:us H Ff"?
o X Mo
Luopum ——— CKApH. = —=—— xb. ke,ga—
moQ@uUp.

Puc. 4. Xo1 H3MeHeHHsi COCTABA IOPOJ NPH KOHTAKTOBOM
Mt‘Tﬂ\lUp(plUNIC Hd MECTOPOXKIEHHH OAHHOUYHOM

ca W BBIHOCA 3JIEMEHTOB /ISl KaXKJA0ro MeCTOPOXK/IeHHs TPYIIbl, YTO HarJasI-

HO MOKHO NPEJACTaBHTb B BHae rpadmukos (puc. 4, 5, 6).
Ananusupysi BbillenpuBejgeHHble (OpMyJibl MOPOA H AHArPAMMbI, Mbl

NMPUXOJHM K BbIBOLY, YTO:
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1) npu ¢GopMUpOBaHHM CKAPHOB HAa MecTOpoxAeHHH OIHHOYHOM MPOHC-
xoaua npusHoc Ca, Mg, Mn, Fe u Al;

A
la
8
S
41
/79
Na,Mg
Fé
Fé
Fe
OH | OH
C ay, /_/\_7" 9
A Na,k ae.5¢,
raddpo 3 CKapH . Mpanfg%z
duopum uzbecmmax

Puc. 5. Xo1 naMeHeHHs cocTaBa MNOPOA MpH
KOHTAKTOBOM MeTaMOp(H3Me HA MECTOPOXKICHHM
Mapros.

2) npu (OpMHPOBAHMH CKapHOB MeCTOPOXKAeHHsT Mapros mpusHOCHIHCE
Mg, Mn, Fe, Al, Si u kpaiine Hesnauurte/bHO Ca;

3) mpu QopMHpoBaHMH CKapHOB Ha MectopoxaeHun Pyaubiii Kackax
npoucxonus npuBHoc Ca, Mg, Mn u Fe.

BeposiTHO, c/iefyeT AOMYCTHTh, 4To mpuBHoc Si, Al a1 MecTopox/IeHHs
Pyausiit Kackan n Si nins mecropoxkaenust OauHouHOro 6ojiee I MeHee I10-
KpBIBaeT BBIHOC.

Takum obpasom, 3HAUMTENBHOH MOABHKHOCTBIO 0OjananT He TosbKo Fe,
H,0, CO; u Mg, kak cuuraer . C. Kopxunckuii (1948), no u Ca, Al u Si.

KpomMe nepeyucsieHHBIX KOMIOHEHTOB, B COCTaBe CKapHOB OOHapyKeHbi
cnenyiomue snemento: Ge, Cu, Pb, As, Ga, Ni, Ti, Mo, Co, Zn, Na, Be,
SIEZIr

XapakTepucTHKa TIPUBHOCA M BbIHOCA B TeyeHHe TOCJEeAYIONLHX, 3a CKap-
HOBOI1, cTa usiX MUHEpaJH3allud Ha OCHOBAHWH HMEIONIUXCS MaTepHasoB MO-
XKeT ObITh C/e/laHa MoKa B CaMbIX OOLIMX YepPTaX U TOJMBKO € KauyeCTBEHHOI!
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croponbl. CoCTaB MHHEPaAJbHbIX aCCOLUMAlMH MAarHeTHTOBOH M 3MHA0TO-KBapIl-
cyabuaHOi cTaamii ropoput o npusHoce u Hakonaennu F, Cl, Zr, Ga, Ba,
Mo, Co, Zn, Cs, Nb, V, Be, Ge, Cu, Ni, Pb, Sn, As, a Takxe S. Ilepeuuc-
JIeHHBble 3JIeMeHTBl He BXO/SIT B COCTaB NOPOJ, Ha MecTe KOTOPbIX 00pasoBa-
JIMCh CKApHBI, U T0O3TOMY TPHBHOC HX He BbI3biBaeT comMHeHuil. Kpome 3to0-
ro, npu (GOpPMHPOBAHHH MHHEPAJIOB 3THX CTaJHil yYyacTBOBAaJH H TakKHe 3Je-
menThl, Kak Ca, Fe, Si, H, O, P, Ti, Mn, Na, Mg, Al

L
lrparo - ChA PN — MemaACOMaAmMY- —%—— MDOr00
juapum veckud pozolSux usbecmuix.,

Piic. 6. Xoa u3MeHeHHS NOPON IIPH KOHTAKTOBOM MeTamopgduime
Ha MecToposienHn Pyanpii Kackan.

M3 BbIlIEH3JI0KEHHOTO CJel1VeT, YTo MaTepHaj, NpPHBHECEHHbi B 30HY
KOHTAKTOBOro Meramopduiama, XapaKkTepH3yercsi A0BOJBHO OOJIbLUINM pasHo-
cOpasuem (rad.a. J).

Tabauua 5
| |
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Kak Buano u3 Tabauubl, NpeobaanaioT 3JeMeHTbl BEpPXHero H JAeBOIG
HIDKHero noJeii. Takue Jautoduibnbie saementsl, kak Si, Al, Ca, Mn, Mg n
Jipyrue, HrpaloT BecbMa OOJbliylo poab, Oy/aydi LIKPOKO pACHpOCTRaHEeHbI
B KauecTBe COCTABHBIX YaCTell IJaBHENIINX CKapHOOOpasylollHX MHHEpajoB
1 OOJIBIIHHCTBA MHHEPAJOB MarHeTUTOBOH M 3MHI0TO-KBAPIL-CYJIb(UAHON ¢Ta-
N, A

M3 xaabKoQU/JILHBIX, CHACPO(MHUABHBIX H aTMO(MPHUIBHBIX 3/€MEHTOB HaH-
GoabllinM pacnpocTpanenuem noassytotest S, Cu, Zn, Fe n Mg, ocrajbHble
3JIEMEHTBl HrpaloT BecbMa HeOOJBUIYIO POJb, SIBASASACH B OOJbHIMHCTBE CJY-
yaes peakumd. Cioma otnocarcsi: Be, F, Cl, Ti, V, Zr, Nb, Ba, Ge, Ga, Se,
Sn, Pb, P, As, Co, Ni, Mo. 3Tu 3j1eMeHTbl B Te€X HJH HWHBIX KOJAHYECTBaX
BXOAST B COCTaB Pa3HOOOpAasHbIX MHHEPAJOB, OTBEUAIOU[MX TeM HJH HHbIM
CTaaHsIM MHHepaJu3allHu.

Bech BBbIIEH3JOXKEHHBIE MaTepHaa jaeT HaM Te HeoOXOoAuMble CBele-
HHs, HA OCHOBAHHH KOTOPBIX Mbl MOXKeM FOBOPUTb O KOHTAKTOBO-METaCOMATH~
YeCKOM TeHe3nce CKAPHOBBIX MeCTOpOKAeHHi. B cBsidn ¢ 3TUM HEOOXOAMMO
OTMETHTDb CJieJlylolllee.

[Ipu ¢opmuposanun mMectopoxaeHus OAHHOUYHOTO MOCTMArMaTHUECKHE
pacTBOpBI TOJAHUMAJHCh 110 30He pasjoMa B KBapleBbiX Kepatadupax, ume-
foleil onpeaeieHHblii 00beM cBobonHoro mnpocrpancrsa. llogodnas obcra-
HOBKa O0OYCJIOBHJIA JIMHEHHO-BBITSIHYTOE B IJ1aHe TeJI0 CKapHOBO-PYIHBIX 00-
pa30BaHHII.

[Ipu ¢dopmupoBanun mecropoxaenuss Mapros noctmMarmMarTHieckie pact:
BOpPBI IIOAHHMAJIHCL [10 30HE KOHTAKTa OCTAHIA H3BECTHsSKA C HHTPY3HE.
KoHrakToBasg 30Ha B JaHHOM CJydae Mpe/icTaBJs/iaa OaaronpHsTHOe MeCTo
JJIsi pa3zpoOJieHHst BO BpeMsi NPUCIOCOOJEHNsT MMOPOA K HX HOBOMY MOJIQHKE-
HHIO, H K pasHulle TeMmepaTtyp MexJ1y MarmMoi M OCaJ04YHBIMH TOPOJAAMH, a
MepeKPHUCTAIN3alHs OCALOUHBIX MOPOJ M HX B3aUMHOe mpucrnocod/eHue
MorJio u enie 6Gojee crnocobGCTBORAThL pa3diapodaenuio. B nuane ¢opma ckap-
HOBO-PY/AHBIX MOJell B MOJHOH Mepe COOTBETCTBYET (popMe KOHTaKTa M Xapak-
TepHU3yeTCsl HaJHYHeM pasayBoB, MepPexHMOB H anodus.

[Ipu ¢opmuposanun mectopoxkaenuss Pyaubiii- Kackaax moctmarmaruue-
CKHE pAacCTBOPbl MOJAHHMAJHCH IO CEpPHH TpelUlH H 30H JApOOJeHHs Kak
B OCTAHILlIAX KPOBJH H KCEHOJHTAX, TaK U B MHTPY3UBHBLIX IOpPOJaX, pPexKe M0
30He KOHTaKTa mocjaeaHux. B saBucumoctn or Mop¢oJorni  BMelaomHX
CTPYKTYPHBIX 3JEMEHTOB 00pasylorcss KujooOpasHbie H  TrHe31000pasHble
CKapHOBO-PY/IHbIE TeJa.

Bee 3TH 06CTOSITE/ILCTBA YKA3BIBAIOT HA TO, YTO 10 CBOEMY Xapakrepy u
MEXAHU3MY ABHUIKEHHsI MOCTMAIrMaTHYECKHX PACTBOPCB, JaHHbIE MECTOPOZKIE-
HUS «B CYIIHOCTH He OTJMYAIOTCs OT MeXaHuaMa (popMHpoBaHust GoJee HH3-
KOTeMIepaTypHbIX THAPOTEPMAIbHLIX MecTopoxaennit»  (P. M. Boabdeon,
1952).

Eme JI. C. I'peitton u E. &. 3uB noauepkuBamiy, 4ro mopa OTKPBITO CUH-
TaTh KOHTAKTOBO-MeTaMop(pHUYecKHe (CKapHOBbIE) MECTOPOXK/IeHHS, KOTO-
pble ©OpasyroTcsi Ha HeOOJbIION TryOuHe, OTReJbHBIM YJICHOM THIPOTEp-
MaJIbHOM TPYINIILL

3/ech CaeayeT Takxe yKasaTb, UTO TeopHs OuMeTacoMaro3a MmaJio nph-
rojiia s OOBSCHEHUS BblIIENPHUBEACHHBIX (AKTHYECKHX JaHHBIX, H cam
I, C. KopKUHCKHI He MOMKeT OTpHILATh, 4TO «OOBIMHO Haubojee HeHHbIMH
OKa3bIBAIOTCA KOHTAKTOBO-HH(HIIBTPAIMOHHBIE CKAPHBI, CBSI3aHHbIe ¢ Hanbo-
Jlee MOIIHBIM BO3JeHCTBHEM MOCJEMarMaTH4eCKHX PAaCTBOPOB B TPEIIHHHbLIX
sonax» (1. C. Kopxunckuit, 1953).

Takum ob6pasom,06pazoBaHHe MeTAaCOMATHUECKHX CKAPHOBBIX MECTOPOX-
NeHHl — 3TO B 3HA4YMUTEJBHOIl Mepe mpobiema oOpa3oBaHUs CKapHHPYIOLIHX
PacTBOpOB.
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UCINPABJIEHUSI 1 3AMEYEHHBIE ONEYATKH

Crp. Crpoka Haneuarano Caenyer 4HTath
|
4 25 cBepxy Leptimnadia Leptolimnadia
6 h CHH3Y »CaXapoBHHbLIE" ,CadXapoBHIHbIE",
» 0] MHHEDAJI4 MHHEPAJIOB
b 2 : cephie cepnie,
i 13 % Koxnonnanbhbe AyTHreHHble
12 28 i ,UYEPTHHCKON CBHTHI" ,YEPrHHCKOH CBHTHI
17 10 » KaMOpPHHCKHMH KeMOpPHHCKHMH
18 27 CBEpRYy MeprieH MepreJen
9 29 5 Hlaenidae [llaenidae
21 19 5 KeMOpHuIo NOKEeMGPHIO
23 16 cuusy 1957 1958
26 26 = nojieprHBaeTcs MOATBEPKAAETCH
28 14 ,. Slatkovska slatkovska
29 5 5 1957 1958
33 14 < Bulalasis Bulaiaspis
39 20 ° BHIIIE OMHCAHHBLIX BBIILIEOTTHCAHHBIX
41 23 cBepxy 61aCTO-MCAMMHTOBOH 6J14CTOTICAMMHTOBOH
48 14 cumnsy naiiku Pynunoe navkd. Pynuoe
56 20 5 MHHEDPAJOTHH MHHEpareHHH
66 Puc. 10 cepriuTa CepHIHTa
67 6 chHu3y TEJJYPHAA, 30J10Ta TEJAypHAA 30J0Ta
76 Sy R panpobaenst pasapobaeHsl
7 23 - SMUI0TO-K3aPEBO-NOAeBOMNA- | SMHI0TO-KBaPLUEBO-1I0JEBO-
TOBbIE IITIAaTOBbLIE
83. 14 csepxy nAarurpaHnTHOM NJIarHOrPAaHU THOH
4 7 cHHM3Y Enuceesa H. A. Enncees H. A.
88 - 2 y HEPaBHOMEPHO 3epHUCTAs HEepaBHOMEPHO3EPHHCTas
110 25 cBepXxy PUPOJIBI TIOPO LB
12 7 CHH3Y A. K. fIxoHtoBa JI. K. SIxouToBa
116 8 : Ro RO
122 Ay e N—(304); r—(101); N—(304); r—(101);
" 24 » m—110) m—(110)
123 1 cBepxy (304) (304)
3 15, (302) (302)
1129 8 3 bonaeipes A. K. KoanekTHB aBTOPOB, MOJX pel.
A. K. BoansipeBa
133 Ta6auua 1 Conepianue Conepxanne Ca Mg Sly Og
160 26 cHH3Y NOBEPXHOCTHBIX BOLOEMOB MOBEPXHOCTHBIE BOJOEMbI
170 12 cuusy (iy () ~
201 1 cBepxy Aroii 3TOM .
. 226 9 X 1 nor. M 1 mor. cm

e i,

- “"u"‘“"-ﬁm:nm.. -4

'

B cratbe C. A. CrpouteneBa ,Mccaenopanie KpPHUCTaAAM3ALHM SMCOMHTA H mMupa6H-
AUTA® 1O TEXHHYECKHM NMPHUHHAM QHrypHbie CKOO

KH 3aMeHeHbl Ha KBaJpaTHbie, HANpHMEPp:
[100] BmecTo {100} w T. A : :



