HN3BECTUSA

TOMCKOI'O OPAEHA TPYOJOBOTO KPACHOTO 3BHAMEHH TOJIMTEXHHUUECKOI'Q
HUHCTUTYTA mmenn C. M, KHIPOBA

Tom 127, B. 1 1964

KPEMHEBO-IHEJIOYHOHW METACOMATO3 NPHU CTAHOBJIEHHUH
MAJIbIX HHTPY3HUH
AHOPUTOB B PANOHE UJIMHCKOTO MECTOPO)XXAEHHUA

I'. B. IIYBHUH

(Ilpeacrapnena mpod. A. M. KysbMuuwmM)

[Ipn u3yuenun HHTPY3UBHBIX 06pas3oBanuit Ha MauHCKOM 3050TOpYAHOM
MECTOPOXKAEeHHH, pacnogarawouumcs 8B Bocrounom 3abafikanbe, HaMu Gbliu
OTMeYeHbl SABJAEHHs aBTOMETAacoMaTo3a, CBA3aHHBIE C CTAHOBJEHHEM MaJiblx
MHTPY3Uii JHOPUTOBOrO COCTAaBa, MPOPLIBAIONIME T[PaAHUTLI, OTHOCSIIIMECH
K KBIpHHCKOMY HHTPY3HBHOMY KOMILJIEKCY.

[oputel npeactas/dloT coboll CcpefHE3epHHCTbIE C THIHAHOMOP(HO-
3epPHUCTON CTPYKTYPOH HNOPOABI, COCTOSILIHE M3 CPEJHEro U OCHOBHOTO MJa-
ruoknasza (Ne 49—55), o6bIKHOBEHHOU pOropoil o6MaHKH, pexe CPeaH 3THX
MHHEpAJOB NPUCYTCTBYIOT eAHMHHYHbIe 3epHA KaJHlliiaTa, KBapla, anaThTa,
cheHa H UHPKOHA. .

B cocrase rpaHHTOB IPHHMMAIOT yyacTHe KHCaAbI nuiarvoksaas (Ne 32),
OpTOKJ/aa3, KBapu, pexe OHOTHUT. Ilo cBoeMy XapakTepy TrpaHHThl HMeEOT
06/IMK J1IeHKOKpPaTOBLIX NMOPOA, YTO, KAK MOKAa3a/Jd HCCJAeJOBAHHSI, OTBEYAET
AMUKaIbHbIM Y4acTKAaM MHTPY3HBHOTO MACCHBA, IJ€ HAKOTJIEHHE KaJjusl ele
B MarmMaTHyeckyio CTaiHi NpPHBeJO K 00pa3oBAHHIO XOPOLIO BbIpaXKeHHBIX
NOpGHPOBLIX BbIAENEHHH KPYNHBIX KPHCTAM/0B OPTOK/I232 M MHKPOKJMHA.

Ha puc. | npusenena auarpaMMa XMMHYECKOro M BellleCTBEHHOr0 H3Me-
HEeHHS JBYX KOHTAKTHPYIOLLMX NMOPOX B XOAe ABTOMETACOMAaTO3d, CBSI3aHHOIO
¢ CTAHOBJIEHHEM AMOPHTOB. '

PaccMmarpuBaa BHeUIHHE NPU3HAKH M3MEHCHHA JBYX KOHTAKTHPYIOLIHX
NOPOI, MOXHO KOHCTATHPOBATh caenyollue: 1) cpeaHe3epHUCTBIe, TOPGHUPO-
BHAHBIE I'DAHHTHl B CTOPOHY K KOHTAaKTy IIOCTeNeHHO OOHAapYyXHBAIOT IJIOT-
HY®W TEKCTYPY, MEJKO3ePHHCTYIO CTPYKTYPY U NpPHOOPeTaloT YepThl HOPOX,
AHAJOTHYHBIX ATJIUT-MEerMaTHTaM M MHKponermMaTHTam; 2) AHOPHTHl B KOH-
TAKTOBOH 30He TaKKe MOABEpPraiTcs npeodpasoBaHysiM. XOpOUO BUAHO, KaK
TeMHO-Cepble, NOUTH YepHble PABHOMEPHO3ePHHUCTbIe NOPOAbl OJanXkKe K KOH-
TAKTY C TPAHUTAMH NPUOGPETAIOT PO3OBHIH OTTEHOK M MO CBOEMY OOJIHMKY
HAMOMMHAIOT TOPOJbl THMA CHEHUTOB; HEMOCPEACTBEHHO B CAMOM KOHTAaKTe
JHMOPHTHI CTAHOBSITCS [MIOTHBIMH C €J1€ Pa3JHYHMOH MENKO3ePHHUCTOH CTPYK-
TYpPOH ¥ PeIKHMH BBIIEJEHHSIMH TEMHOLBeTOB, NpHobpeTawlive cnopagnye-
cKHll nopbHpoBUANbI XapakTep. B peaynbrare 06pasyloTcss NOPOABI, HAMO-
MHHawIKe coboil MeJIKO3epHUCTLIe, PO30BATO-XKe/1Thle IPAHHUTHL
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SIBenusiM aBTOMeTacoMaro3a MNpeAlleCTBOBAJa HEKOTOpas HepeKpH-
CTa/iu3auus JHOPHTOB B IIPHKOHTAKTOBBIX Ya&CTSiX, YTO BBIPA3Ha0Ch B 6J10-
KOBOCTH 3€peH IJ1arkuok/aasa ¢ OJHOBDEMeHHbIM M3MeHeHHeM ONTHYeCKOH
OPMEHTUPOBKH KaK JBOHHHKOBOI CTPYKTYpBI, TaK ¥ OTJAeJbHBIX OGJOKOB HC-
caelyembix 3epeH. Ilepexpucrannnsalus Bbipasu/jach Tak:xKe M B HCYE3HO-
BEHHH, PACNJABIBUATOM XapakTepe 30HAJbHOCTH M ABOHHHKOBOI CTPYKTYPBI.

B nepnon ¢opMupoBaHusi JHOPUTOB 30HBI KOHTAKTOB MX C TPAHHTaAMH
oKasaJaucb HauOoJee 6JarONPUATHBIMY AJI5 N1POCAYHBANHSA PaCTBOPOB U3 6O-
Jee TJyOUHHBIX 4YacTeil MarMmbl, KOTOpBle M MPOH3BeIH H3MEHeHHsS] Kak
3HIOKOHTAKTOBBIX, TaK M 3K30KOHTAKTOBBIX 30H JAHOPHTOB. Mbl paccmartpH-
BaemM 3TH PacTBOPbLI HE KAk NOCTMar-
\.]S_Ua MaTUUYECKHE, 8 KAK PaCTBOPBI, KOTOpbIe
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Puc. 1. JluarpaMma XMMHUECKOTO : B
H BeLIeCTBEHHOrO U3MeHeHus rpa- Puc. 2. Haxomi, X14, n.—540.
nuros (28, 29, 30) u juopuros 1oil o6onouke). Bosee Toro, Kak Gy-

gl_'ggép?’[?) F!()”i H?é';‘f)‘f{}‘[’;‘;’]‘z JleT 1I0Ka3aHo 1HXKe, NOocAeMarMaTH-

Fm — temnousetune, Pl — nia- HECKHEe pacTBOPhl MMEJIM COBEPINEHHO
ruox.aas, d — o6beMHbIH Bec. APYrof XapakTep MHHepaJbHOIO OT-
JTOYKEHHSI.

ITporukas no naunbosee ocaabaelHbIM KOHTAKTOBbIM 30HAM, PacTBOpPHI
MPOM3BOAMJN DAL XapaKTepPHbIX H3MeHEHHH Kak IHODHTOB, TaK H KOHTAKTH-
PYIOLIIHX C HUMH TPAHUTOB B NpejeaxX y3KMX NPHKOHTAKTOBLIX 30H. DTH H3-
MEHEHHs] BBIPAa3uaHCh B LIMPOKOM Pa3BHTHH KBaplla, OPTOKIAa3a, MUKPOKJIMHA
(2V == 80) wu pexe KaauHaATPOBOro mnoJesoro wnara (2V = —>52), korophie,
HayuHas pPasBUBATbCS B MHTEPCTHLUSAX MEXKAY INPU3MaTHUECKHMH 3€pHAMHU
NJATHOKJI23a JUOPHTOB, MOCTENERHO BO3pacTasich Bce HoJjee u 0oJee, 3anod-
HAJAH 00bEM TIOPOJABI 32 CUET MOCTENEHHO HCUe3aloIUX 3epPeH IJarHok/a1asa
TeMHOLBETHBIX, BINIOTh 10 00pPa30BaHHs MJOTHLIX MOPOJ ¢ MHKPOrPaHUTOBOII
CTPYKTYPOIl U HECYLINX aNJHTOBUAHBIN OOJHK (pHC. 2).
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[Togo6HOro e posa KapTHHY, TOAbKO B Hosiee MeJKHX MacuiTabax, Mbl
HabJawlaeM H B IPUKOHTAKTOBHIX 30HdX IPaHuTOB.

KoaudecTBeHHBIE COOTHOIIEGHHS MHHEpaJbHBIX KOMIOHEHTOB OTpPaXKEHb
Ha puc. 1.

[TpocaexuBas no waudam pa3BUTHe KBapLeBO-NOJAEBOLINATOBON Mac-
Cbl, MOJKHO BH/ETh ee MeTacOMaTHUECKMIl XapakTep NposiBAeHHs. Tak, KBap-
1eBO-10/1EBOUINATOBbIE ATPeraThl MOUTH Halleso 3aMelialoT 3epHa MJIardo-
KJa3a, B pe3yapTare OT NOCJAeAHEro OCTAIOTCS PENHKTH B PopMe «CKeaeToB»
WJIH OTAEJBHBIX OAMHAKOBO OpPHEHTHPOBAHHBIX OJs0KOB (puc. 3). Mecramu
MOXKHO BHJIeTb, 4TO NOAOOHOIO pPOAa 3aMeUIeHHIO NOABEpPraeTcs M poroBast
oOMaHKa.

[TouTn moBcemecTHO MOKHO HAGJI01aTh, MHKPONOHKHIUTOBLIN XapakTep
NpPOsIBJEHHS KBaplLERO-NMOJNEBOLINATOBONH Maccel. Ilpu 3ToM nmajgo OTMETHTD,
YTO NOJECBOLITATOBOE BEUICCTBO BBIACAANOCH, OUYCBHU/HO, HaMHOTO paHbIUE,
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Puec. 3. Pl — naaruoknas, @ — xsapu,
Orf — oprokaas.

yeM KBapu. Tak, B psife caydacs BHAHO, KaK JIPH3MATHYECKHE 3epHa IJIATHO-
Naasa 10 mepHdepHH 06pacTaloT H 3aMeILAIoTcs MOJEeBOUIMAaTOBbIM Beule-
CTBOM, a 3aTeM IO 3THM OTOpPOYKAM HAET PasBuUTHE KBapla ¢ oGpasoBaHHeM
MUKPONONKHJIHTOBHIX CTPYKTYp. Ha MmecTe KpymHBIX OPTOKJIA30BHIX 3€peH
TPAHHUTOB BOZHHKAIOT CTPYKTYPbl MHKPONErMaTHTOBOrO XapakTepa, B CHAY
yero Ha MecTe IpaHHTa B NMPUKOHTAKTOBO{l 4acTH HaG/IIOAAeTCs NOABJICHHE
MOpOJl, AHAJOTHYHBIX MHKDONErMATUTY HIH AIIHT-NEerMaTuTy.

BLIIEOTHCAHHDBIE SIBJAEHHS H3MEHEHHs MOPON MOIYT OhITb Ha3BaHBI KpeM-
HEBO-KAJHEBBIM METacoOMAaTO30M. XapakTepHO OTMETHTh, YTO 3TOT MeTacoMa-
TO3 OTYETJHBO HaOJaI0ZaeTcs He TOABKO B KOHTAKTOBOIl 30HE, HO M JajeKO
3a npeflesiaMu KoHTakra (3a 100—150 ) B cropoubi! MaccuBa JAMOPHTOB.
[IpaBna, 3aech 3TH IPOIECCH], NMes Gosee MeJsikue MacmTaOBbl, BHIPA3UIUCH
JMb B €1a60M PasBUTHH KBapleBO-II0JEBOINNATOBOTO BEULECTBA B HHTEP-
CTHIMSX Mex/Jy 3epliaMH Nopoaco6pasyiollux MHHEPaJoB.

DTo MOXKeT YKasbiBaTh Ha TO, YTO AeHCTBHE PACTBOPOB INPH CTAHOBJCHHH
AHOPHTOBOH MAarMbl MPOSBHJIOCH He TOJBKO JIOKAJbHO, B MeCTaX KOHTaKTa,
HO HOCHJIO XapaKTep WIHPOKOTO PPOHTANBHOTO [IPONUTHIBAHUA.

. Kak nokasann HaOmoJeHusi, BCael 3a KPEeMHEBO-KalHeBLIM MeTacoMa-
TO30M CeLyeT MPeNMYIecTBeHHO HATPOBbI METacoMaTos, uTo MOKeT GhITh
06'bsICHEHO PE3KHM H3MEHEeHHeM COCTaBa pacTBOPOB BO BPEMEHHU.

CMmeHa cocTaBa PacTBOPOB B CTOPOHY YBEJUUYEHUS] COAEPIKAHHA B HHX
HaTpHUs NPHUBEJO K 0OOTANIeHHIO II0POJ B HEMOCPEACTBEHHOM KOHTaKTe ajb-
GHTOM, KOTODHIl pasBHBaeTcsi B PaHHell KBApUEBO-TIOJEBOLITIATOBOH Macce
c o6pasoBaHHeM MeCTaMK KDHITONEPTHTOB. fIBieHyss HATPOBOrO MeTacoMa-
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TO3a B CpaBHeHHH ¢ 0o/lee pAHHHM METACOMATO30M HMEJH JOKAAbHBIH Xa-
pakTep MposiBJEHHs, T. €. TOJbKO B Ipeleaax HeNoCPeACTBEHHOTO KOHTAKTA.
OnHOBpeMeHHO ¢ YBENMUCHHEM COJepXKaHus anbGHTa, 110 H YMeHblLIeHHe
OCHOBHOCTHM I1aruokaasa (ot Ne 55 no Ne 30).

HeMHOro nosxe B KOHTAKTOBOH 30HE JHOPUTOR NPOH3OLIIO0 OTIOKEeHHE
OMOTHTA, HMEIOLWIETO CHJIbHBI MJICOXPOH3M OT KpacHoBaTo-Gyporo ao Gec-
1IBETHOTO HJIM cj1aboxKentosaroro. buoTur passuBaercs ne Toabko B gopme
CaMOCTOATENbHBIX HIAHOMOD(MHBIX 3€PEH, HO I B OCHOBHON Macce, IPORUKAN
B MEX3€pPHOBOE NPOCTPAHCTBO. BHOTHTH3AIUH TIOJBEPTAIOTCH H PENHKTOBBIC
3epHa poroBol OOMAaHKH.

B sak/ioyeHrne OTMETHM, 4TO BbILIEONHCAHHBIE TIPOLECCH CONMPOBOMKAA-
Juck: 1) B nmepuoa KpeMHEBO-KaJHEeBOrO MeTAcoMaTo3a -— KOJHYECTBeHHBIM
VBEJMYEHHEM COJePXKaHHudA KBaplla 1 KaJHeBOro, pexe KajlHHATPOBOro NOJE-
BOTO LITAaTa NPH NIPOTPECCHPYIONIEM YMEHbLUIEHHH COAEPKAaHHS MAArHOKJIa34
H TEMHOUBETHBIX; 2) B IePHOJ TPEHUMYIECTBEHHO HAaTPOBOTO METAcoMaTo3a
TPOHCXO/IUT Pe3KOoe YMeHblIeHHe OCHOBHOCTH IJ1arioKaa3a, pasBuTHe aab6u-
Ta ¥ JajJbHefillee YMCHBUICHHE COJAEpPKaHHs TeMHOLUBETHBIX H IJaruox/jasa.

XapaxTep IpOBeleHUs 3J€MEHTOB IpH Npolleccax KaJHeBO-1eJ0UHOTO
MeTacoMaTo3a oTpakeH Ha puc. 1. HesHauntenbHoe mNOBBHIEHHE COLEPXKaA-
uus Fe””, Mg u Ti B o6a1acTu KOHTaKTa IPaHUTOB MOXKHO OOBSICHHTB, Oue-
BH/IHO, SIBJeHHSIMH AUDPYHAUPOBAHMST ITHX 3JEMEHTOB B 30HY TPDAHUTOB CO
CTOPOHBI AHOPHTOB, YeMYy He MaJjo 0J1aronpusiTCTBOBAJIN LHPKYJAHPOBABIUNE
B KOHTaKTe l1eJ0YHbIE pacTBOPHL.

CﬂeﬂyeT OTMETHTb, YTO SABJIEHHS NEePEIaBAeHHs WIH aCCHMHUJISLIHH THO-
PHTOBOI Marmoii BMellaloWtX rPaHHToOB He HabJII01aJ10Ch.

ITocne packpucradiu3alie JHOPUTOBOH MarMbl, B yyacTKax KOHTAKTa .
IHOPHTOB C TPAHHTAMH IPOSIBHAM CBOe AEHCTBHEe nocjeMarMatHuecKwe pa-
CTBOPHI, YTO BBIPA3WJIOCh B XJOPUTH3aLMH POroBOH OOMAHKH M GHOTHTA
C OJHOBDEMEHHBIM OCBOOOXKAEHHEM Kese3a, KOTOpoe KOHLEHTPHPOBAJIOCH
B ¢hopme HeGOIbUINX 3€peH MarneTuTa Bo3je OHOTHTA. baaronaps xelicTBHIO
nocaeMarMaTHYecKux pacTBOPOB, IIPOHCXO/UAA HHTEHCHBHASA TypMaJuHHU3a-
LiMsl, CONPOBOXKAAcMasl pa3BUTHeM KBapila u nuputa. Bce aTu mpomnecch oT-
BEYaloT OoJiee NO3AHHM TIOCTMArMATHYECKUM SIBJCHUSM, KOTOPbie TPOSIBUIUCH
Ha MECTOPOKAEHHHU TIOC/]e CTAHOBJEHUA MAaJblX HHTPY3Uil AMOPHUTOBOrO COC-
TaBa ¥ MOBTOPHBIX TEKTOHMUECKHX HAPVIIEHHH, 3aTPOHYBUIUX NMPHKOHTAKTO-
Bbl€ 30HbI IHOPHTOB.



