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CEPrEM nETPOBMH KOPMKOBCKMM* — MAPMAH 5IHAK** — 
— BJIAflMMMP AJIEKCAHflPOBMH BOPOHMXMH* 

TEOTEPMOMETPMH M M3MEHEHME MMHEPAJIBHbIX PABHOBECMÍÍ 
n P M nEPEKPMCTAJIJIM3AĽIiMIl rPAHAT-CJIIOflflHblX CJIAHIJEB 

B KOPflMEPMTOBblE POrOBMKM B OPEOJIE POXOBCKMX TPAHMTOB 
(CJIOBAIJKOE PyflOrOPBE, PAMOH CC. POXOBIJE — XVDKHE) 

(Pne. 8, Ta6n. i) 

P e 3 K > M e : KOHTaKTOBOe B03^eMCTBHe ajIbnWMCKHX pOXOBCKHX rpaHM-
roB Ha BapwciiMMCKMe perMOHaJibHo MeTaiviopcpM30BaHHbie ApeBiiena-
neo30MCKne cnaHUbi cepiiw PjiaflOMopHOM AOJIMHW, B 30iie KOHTaKTa 
senopMKyMa M reMepHKyiwa (CnoBauKoe p y ^ o r o p b e , cc. PoxoBije — 
— XM>KHe) IipOSIBHJIOCb B03HMKH0BJieHMeM KOp^MepHTOBblX pOrOBHKOB. 
PerMOHaJibHbiM MeTaMOpcpM3M flocrnraji ycJiOBMÍi rpaHaTOBOň 3 0 H M , 
l e m y cooTBeTCTByeT Mi-inepajibHasi accounauMíi MeTanejiMTOB (rpaHaT + 
+ 6MOTMT + MyCKOBHT + njiarMOKJI33 + 3nM/(OT + KBapil) M MeT3Ďa3M-
TOB ( p o r o B a a oôiviaHKa + snnflOT, U,OM3MT + xjiopHT + n;iarM0KJia3 + 
S H O T M T -f- KBapii). YCJIOBMH perwoHa/ibHoro MeTaMopcpM3Ma flOCTHrajiM 
TCMnepaTypu 4 2 0 — 4 5 0 °C (6iioTMT-rpaHaTOBMH reoTepMoiweTp) n p n 
npefliiojiaraeivibix flaBJieHiinx 4 0 0 — 4 5 0 M P a , ycTanoBneHHbix n a ocnoBe 
neTporeHCTHHCCKOM CCTKH. 
Bo3HHKHOBneHiie KOHTaKTOBbix porOBMKOB, co,n,ep>KauiMx MHHepaiib-
Hyio accouMauMio KopfliiepiiT + SMOTMT + MycKOBMT + KBapu, 6bi.no 
Bbi3BaHO KOHTaKTOBbiM B03fleíícTBMeM rpauMTOB Ha MeTanejiMTbi r p a -
HaTOBoň 30HH BCJieflCTBiie H3MeHeHiia P-T-X ( M g - F e ) cpa30Bi>ix 
paBHOBCCHII. B03HHKH0BJICHHe KOp/(HepMT-COflep>KamHX porOBMKOB 6bl-
JIO conpoBO>KflCHO He3HaHMTejibHbiM nOBbinicHiieM TeMnepaTypbi, npi i-
SjIM3HTejIbHO Ha 3 0 — 4 0 °C flO BejIMHMHbl 4 5 0 — 4 9 0 °C (ČIlOTMT-rpaHa-
TOBbiň, KopflHepMT-rpanaxoBbiM reoTepMOMeTpbi), HO 3HaiMTCJibHbiM 
noHM>KeHMeM flaBjíeHMH, n a 3 0 0 — 3 5 0 M P a , flo BCJIMHHHM 1 0 0 — 1 5 0 M P a , 
ycraHOBnenHbiM Ha ocnoBe neTporcHCTi-iHecKoň CCTKM. 
B03HHKH0BJieHiie KOpflHcpMTa H unOTitTa ôbijio CBíi3aH0 c pacnaflOM XJIO-
piiTa M r p a H a T a B accoiti iauHM xnopi iT -|- MycKOBMT + KBapu. M r p a n a T 
+ xjiopMT + MycKOBMT + KBapu. MacTM pejiMKTOB r p a n a T a c noBbimeH-
HbiM coflepjKaHneM Ca n F e KOMnOHeHTOB (X[.-e = 90,5—92,3) Bepojrr-
HO MOľJIW COCymeCTBOBaTb C H0BO0Spa30BaiIHbIM KOpflliepMTOM y KO-
T o p o r o X F e = 37,5—40,5). 

A b s t r a c t : T h e c o n t a c t i n f l u e n c e of a l p i n e g r a n i t e s of R o c h o v -
c e o n t h e v a r i s c a n r e g i o n a l l y m e t a m o r p h o s e d E a r l y P a l a e o z o i c 
s c h i s t s of t h e H l a d o m o r n á v a l l e y s e r i e s i n t h e c o n t a c t z o n e of 
V e p o r i c u m a n d G e m e r i c u m ( S l o v e n s k é R u d o h o r i e M t s . , R o c h o v c e 
— C h y ž n é ) r e s u l t e d i n t h e o r i g i n a t i o n of c o r d i e r i t e h o r n f e l s e s . 
R e g i o n a l m e t a m o r p h i s m r e a c h e d t h e c o n d i t i o n s of g a r n e t z o n e , 
w h i c h c o r r e s p o n d s w i t h t h e m i n e r a l a s s o c i a t i o n of t h e m e t a p e l i -
t e s ( g a r n e t + b i o t i t e + m u s c o v i t e + p l a g i o c l a s e + e p i d o t e + q u a r t z ) 
a n d of t h e m e t a b a s i t e s ( h o r n b l e n d e + e p i d o t e + z o i s i t e + c h l o r i t e + 
+ p l a g i o c l a s e + b i o t i t e + q u a r t z ) . T h e c o n d i t i o n s of r e g i o n a l m e -

* fl-p C. PI. K O p H K O B C K M M, fl-p B. A. B O p 0 II H X H H, HlICTMTyT rcoj iorHH py«-
Hbix MecTopo/KfleHiiň, n e T p o r p a c p m i , M i i H c p a j i o n i n n rcox i iMini A H CCCP, CxapoMOneT-
iibiri n e p . , n. 35, 109017 MocKBa. 
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tamorphism reached 420—450 °C (biotite-garnet geothermometer) 
at the presumed pressures 400—450° MPa, calculated on the basis 
of petrogenetic grid. 
The origination of contact hornfelses with the mineral association 
cordierite + biotite + muscovite + quartz was caused by the con­
tact influence of granites on the metapelites of the garnet zone, 
as a consequence of a change of the P-T-X (Mg-Fe) phase equili­
bria. The origination of cordierite-bearing hornfelses was accom­
panied by a moderate increase in temperature, approximately 
30—40 °C to 450—490 °C (biotite-garnet, cordierite-garnet geother-
mometers), but by a substantial, about 300—350 MPa, decrease in 
pressure, to 100—150 MPa, calculated on the basis of petrogene­
tic grid. 
The origination of cordierite and biotite was connected with the 
decomposition of chlorite and garnet in the chlorite + muscovite 4-
quartz and garnet + chlorite + muscovite + quartz associations. 
A part of the garnet relicts with increased contents of Ca and Fe 
components (Xpe = 90 . 5 — 92 . 3) could probably co-exist with the 
newly formed cordierite with Xpe = 37 . 5 — 40 . 5. 

BBenenne 

PafiOH loro-BOCTO^Hoň n a c r a BenopMKyivia, Tax Ha3MBae.Moro «noHca Ko-
ryTa» (Zo u b e k, 1954), OTJinqaeTCH CJIO>KHMM reojiorimecKMM CTpoeHneM 
n MeTaMopcpMHecKMM pa3BMTneM. HaiviM MCCJieflOBaH yqacTOK MOKfly cc. 
PoxoBiie M XM>KHC, ryie o6Ha>KaK3TCH KOpflHepwrcoflep>KaniMe poroBMKM, HB-
JIHlOIUMeCH npOflyKTOM KOHTaKTOBOrO B03fleMCTBlia pOXOBCKMX rpaHMTOB na 
peraona j ibno MeTaMopcpH30BaHHwe onaHUbi. M H cTpeMMjincb, Ha OCHOBC 
neTporpacpM^ecKoro M MMHcpanorMHecKoro M3yneHi«i nopo,ii, BbiacHWTb co-
OTHomeHMe pennoHajibHoro M KOHTaKTOBOro MeTaMopcpM3Ma B STOM paňoHe. 

ľeojiorľmecKoe crpoef/we M pa3BMTwe MeTaMopcpM3Aia 

TeppiiTopHH p a ň o n a cc. P o x o B i i e — XM>KHC (pne. 1) Haxoflirrcu B 3 0 H C CO-
npi'iKOCHOBeHiiH flByx TCKTOHimecKiix eflHHHU, — BenopiiKyMa M reiviepMKyMa. 
B reojiorw^iccKOM ii3yneHni'i STCTO paňoHa npiiHfljni ynacTľie rjiaBi-ibiM 06-
pa30M M H m M K (M i š í k, 1953); 3 o y 6 e K (Zo u b e k, 1954, 1957); 3 o y-
6 e i < — C H o n K o ( Z o u b e k — S n o p k o , 1954); C H o n K O ( S n o p k o , 
1957) ; K JI n H e u, n flp. ( K l i n e c et ak, 1963); K JI ii H e n. (K 1 i n e c, 
1966), n JI a in n c H K a ( P l a s i e n k a , 1980); B o 3 a p o B a — B o 3 a p 
(V o z á ľ o v á — V o z á r, 1982); C H o n K o — B y H f l e p ( S n o p k o — 
— W u n d e r , i n V á c l a v — S n o p k o , 1983). 

H a OCHOBC 3TMX pa6oT npeflnojiaraeTca, HTO Ha TeppiiTopim ro>KHoro BC-
nopMKyivia nposiBMJiMCb npe>Kfle Bcero BapiicuMňcKuň M ajibnnňcKMň TCKTO-
iio-MCTaMopcl3HHecKMe uiiKjibi (Z o u b e k, 1954; Z o u b e k — S n o p k o , 
1954; S n o p k o , 1957). HcKOTOpwc aBTopw npeflnojiaraiOT n flOKeM6pľiň-
CKiiM pcrnonajibHbiň MCTaiviopcpM3M ( M á š k a — Z o u b e k , I 9 6 0 ; J. K a ­
m e n i c k ý , 1977). CorJiacHO paĎOTe B p a n a ( V r á n a , 1964 a), nepBbiň 
(Bapucui'iwcKľiM, accMHCKiiň?) periiOHaJibHwii MeTaiviopcpn3M flocraraji yciio-
BI'IM «KBapH-ajlb6l'IT-3ni'IflOT-6MOTMTOBOM M KBapii;-3nnflOT-aJlbMaHflMHOBOM 
cy6cpau,HH cpauMH 3CJiCHbix cjiaimeB» (ÔMOTOTOBan n rpaHaTOBaa 3 0 H M ) . 
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AjibnwwcKMM peniOHajibHHM MeTaiviopcpM3M npoxofliiji TO>i<e B ycjiOBMHx 6 M O 
TMTOBOM M rpaHaTOBOM 30H. AccouauMii rpaHaTOBoň 30Hbi ajibnMMCKOro pe-
rwoHajibHoro MeTaMOpcpM3ivia B p a H a ( V r á n a , 1966) ycTanOBWji no npi-i-
cyTCTBino HOBOo6pa30BaHHoň MeTaMopcpMHecKOM accoiíMauww c ajibiwaH-
ÄMH-rpoccyjiHpoBbiMM rpaHaTaMM B rpaHMTOMflax, ^ecpopMnpoBaHHbrx H ivie-
TaMopcpw30BaHHbix B TC-iemie aJibiiwricKoro UMKJia. Tai<yio >KC creneHb ajib-
riMMCKoro MeTaMopcpM3ivia npeflnojiaraji B p a H a ( V r á n a , 1964) Ha OCHO-
BC no5iBJieHM5i KwaHMTa M xjiopwTOiifla B no3flHenajieo30Mci<OM MexJie B KDB 
nacTM BenopMKyivia. 

Pne. 1. reojiorHHCCKMii 3CKH3, pa3pa5oTaiinbiM na OCHOBC rcojiorn<jecKiix i<apT K n M H U, a 
( K l i n e c , 1976) H B a ;i H M K a (B a j a n í k et al., 1984). CnMBOJiaMM o6o3Ha<-iCHbi JIO-

i<ajiH3aqnn o6pa3upB, aHajin3npoBaHHbix B TCKCTC. 
nosiciicmni: 1 — MCTBepTMqHbie nopoflbí; 2 — rciviepMKyivi — «o6mMHCKaH rpynna (i<ap-
QOH) ; 3 — 8 — BenopMKyM: 3 — MCTaMOpCpM30BaHHbie neCMaHMKH C rOpH30HTaMM cjian-
HCB (Mu + Chl + Bi) — pnMaBCKa;i njiacTonan CBMT3 (nepivib), 4 — CPMJIJIMTU M CJIIOWI-
iibie cJiannbi (Bi + Chl 4 - M u + G r 4-Ep) c 'reJiaMn aMcpMgojiMTOB (Hrb + Ep 4r Chl) 
n njiacTaivn-i cnaHueB (Mu + Chl + Bi), co/iep>Kau.(nx rpacpMT, 5 — cpmiJiMTbi M CJHOAA-
iti.ic cjianqi.1 (Bi 4- Chl 4 - M u 4 - G r + Ep) c SojibinMM KOJII-IHCCTBOM aMcpi<iôojinTOB 
(Hrb 4- Ep 4- Chl), G — KOHTaKTOBbie poroBMKM (Cor 4- Bi 4- Gr) (4—6) — KOMTUICKC 
rjiaflOMopHOM flOJiHHM — flCBOH (K 1 i n e c, 1976), (4—5) — onaTBMiicKaíi njiacTOBaíi CBM-
r a — BepxHwŕi i<ap6on (B a j a n í k et al., 1984), 7 — jieíÍKOKpaTOBbie ľpauMTbi pnivia-
BHUKwe (i<ap6on?. Men?), 8 — rpannTbi H MnrMa-nm>i — KpajieBoroJibCKi-iň KOMnjiei<c 
(HM>KHMM naJIC030H — npOTCpO30M?); 9 — I'COUOrWMeCKMC rpaHML(bI; 10 — JIMHMM no-
KpOBOB. 
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ECJIM npeflnojioacMTb, MTO B xo^e BapMCUMňcKoro M ajibnwMCKoro IIMKJIOB 
napaivieTpbi MeTaiviopcpM3ivia OBÍJÍM npn6jiM3HTejibHO oflMHaKOBbi, TO pa3-
JIMMMTb MX CTaHOBMTCH OHeHb TpyflHO, OCOÔeHHO B JIMTOJlOrnieCKM CXOflHbIX 
CBMTax nopofl. 

KoHTaKTOBbiM MeTaMopcpM3M B 3TOM pařtOHe B oômeivi CMíiTaeTCH npo-
JjyKTOM B03fleMCTBM5I rpaHMTOMflOB BapMCUMŇCKOrO M aJIbnMMCKOrO B03pac-
TOB (K a n t o r, I 9 6 0 ; K a n t o r — R y b á r , 1979; E a r f l a c a p a H YL flp., 
1977; C a m b e l et al., 1977) Ha peri<iOHaJibHO-MeTaMopcpM30BaHHbie KOM-
njieKCbi. EIpoíiBjíeHMH KOHTaKTOBoro MeTaiviopcpM3Ma B opeojie jieřiKOKpa-
TOBbix rpaHMTOB B IOB ^acTM BenopMKyivia — Tai< Ha3biBaeMbix pniviaBMiiKMX 
rpaniiTOB — M3y^aji K a M e H M U, K n ( K a m e n i c k ý , 1977). PniviaBMu,-
Kľie rpaHMTbi K a M e H M U, K M cnnTaeT caiviocTOHTeJibHOM cpa3oň BapucuMň-
CKoro njiyTOHM3Ma, 0i<a3biBaK)iii,eií KOHTaKTOBOe B03AeMCTBwe Ha periiOHajib-
H0 MeTaMopcpii30BaHHbie nopo/jbi cpaiiMM 3eJieHbix cjiaHu;eB. KoHTaKTOBbiii 
MeTaMopcpM3M npoxoflMJi npM TeivinepaTypax 500—525 °C M flaBJíeHMHX 5 0 — 
— 8 0 M P a ( K a m e n i c k ý , 1. c ) . 

CorjiacHO MHCHMIO K JI M H IJ, a M flp. ( K l i n e c , 1980), B pwiviaBMiJKMM KOM-
itJieKC rpaHMTOB MOJKHO BKjnoHMTb HecKOJibKO OTJiimaioiHMxcfl no B03paCTy 
pa3HOBMflHOCTeií (Bapiicu;MMCKMe M ajibnMÍicKMe). B paôoTe B o 3 a p o B o w M 
B o 3 a p a (V o z á r o v á — V o z a r, 1982) M na r e o n o n m e c K o ň KapTe B a-
ÍI H n K a M jjp. (B a j a n í k et al., 1984) pHMaBMiiKMe rpaHMTbi noKa3aHbi 
i<ai< ajibnMMCKMe — MenoBbie. 

llpeflivieTOM HauíMx MCCJieflOBaHi-iŕi HBJIHIOTCH perwoHaJibHO n KOHTaKTOBO 
MeTaiviopcpM30BaHHbie nopo,n,bi, BKJiicqeHHbic B pawoHe cc. POXOBHC — XM>K-
He (pne. 1) B cepMio MJIM KOMnjieKc TjiaflOMopHOM flOJiMHbi HMJKHenane030M-
CKoro B03pacTa ( K l i n e c , et al., 1963). Hw>KHenajie030MCKMM B03pacT (fle-
BOH) MeTanejiMTOB cepwn TnaflOMopHOM AOJIHHH 6 H J I najiHHOJiorwqecKn nofl-
TBep>Kflen n j i a H f l e p o B O H (in K l i n e c — P l a n d e r o v á , 1981) Ha 
o6pa3Tiax M3 6ypoBoň ci<Ba>KMHbi KB-3 (KV-3) HCflajieKO OT C- PoxoBU,e. 
OnpeflejieHwe BepxHeKapôoHOBoro B03pacTa nacTii nopofl, OTHOCHMHX K ce-
pnw rjiaflOMopHoň flOJiMHbi, npMBejio K HOBOJ/1 MHTepnpeTaHMM ee nepBOHa-
qajibiioro pacnpocTpaHeHMíi II CTpararpacpMHecKoro eflMHCTBa (P 1 a n d e-
r o v á — V o z á r o v á , 1978; K l i n e c — P l a n d e r o v á , 1981; V o z á-
r o v á — V o z a r, 1982; B a j a n i k et al., 1984) (pne. 1). 

KoHTaKTOBbíc poroBMKM, co,n;ep>KaiiiMe KopflMepMT, o6Ha>KaiOTCH na roro-
3anaA OT C. POXOBHC (C. Bpe3MHbi) M Ha ceBepo-BOCTOK OT C. K o n p a u i (pne. 
1). O6pa30BanMe KOpAMepMTa B p a H a ( V r á n a , 1964 a) CMMTaJi pe3yjibTa-
TOM jiOKajibHOro TcpMwqecKoro B03fleňcTBMfl rpaHHTOB (He BbicTynarouinx Ha 
noiscpxnocTb) i-ia pernoHajibHO-MeTaiviopcpM30BaHHbie nopoflbí ÔMOTIITOBOM 
II I'paiiaTOBOM 30H CepMM PjiaflOMOpHOM flOJIMHbl. 

rpaHMTOMflbl, BblHBJíeHHbie reOCDM3MHeCKMMM paÔOTaMH, 6bIJIH BCKpbITbl 
OypoBOi'i cKBa>KMH0i"i KB-3 HCAajieKO OT c. PoxOBne na rjiy6i<me 700 M M 6 M -
JIM na3Baiibi poxOBCKMMii rpaHMTaMM ( K l i n e c et al., 1979; K l i n e c et al.. 
1980). PoxoiiCKľic rpaiiMTH nivieiOT rpaHMTOByro M nopcbiipoBMflHyio crpyK-
Typy c KajiiiCBbiM lunaTOM ( K l i n e c et al., 1980), n no cpaBHeHino c Ba-
PMCUMMCKMMM rpaiiMTOMflarviM 3anaflHbix KapnaT OHM MivieiOT B «Ba pa3a 6o-
JICC BbicoKyio KOHHCHTpaiiHio peflKMx 3CMeJib R E E ( I v a n o v , 1984). Teo-
xponojioľľiHecKoe flarapoBanMe KajiMM-aproHOBMM MeroflOM no 6noTMTy 113 
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nopcpMpoBMflHoro rpaHMTa flano pe3yjibTaT 88—75 MJIH. neT ( K a n t o r — 
— R y b á r , 1979). 

Corj iacHO uMTMpOBaHHbíM p a 6 o T 3 M , poxoBCKMe rpaHMTbi CMMT31OTCH n p o -
flyKTOM a j ibnwi icKoro MariviaTM3Ma B S T O M p a w o H e . 

H a ocHOBe flaHHbix 6 y p e m « i B CKBa>KMHe K B - 3 , B 6 J I M 3 M KOHTaicra c r p a -
HMTaMM Ha r j i y 6 n H e 7 0 0 — 6 0 5 M 6 BIJI O o6Hapy»ceHO Tejio MeTa6a3HTOB (aiw-
cJ)n6ojiM3npoBaHHHX r a 6 6 p o ) , Ha KOTopwe Hajio>KeHo KOHTaKTOBoe B03fleň-
CTBMe MOJiOflwx rpaHMTOB ( I v a n o v , 1 9 8 1 ) . 

H a f l TejiOM MeTa6a3MT0B B cKBa>KMHe KB-3 HaxoflsiTca MeTaneJiMTH c e p n w 
TjiaflOMopHOM flOJiiiHbi fleBOHCKOro B 0 3 p a c T a ( K l i n e c — P l a n d e r o v á , 
1981), B KOTopbix K p M c T ( in K l i n e c e t a l . , 1979) onMCbiBaeT MMHepanb-
Hbie accou,naiiMH c KopflMepwTOM M aHflajiy3HTOM B Ka^ecTBe npof lyKTa K O H -
TaKTOBoro B03fleíícTBMH poxoBCKMx rpaHMTOB. n e T p o r p a c p M ^ e c K M 3TM n o -
poflbí MfleHTMMHH poroBMKaM, ycTaHOBJíeHHHM Ha noBepxHOCTM, B o p e o j i e 
3JlMnTMHeCK0ÍÍ ČpopMbI npM6jlM3MTeJIBH0 3 X 2 KM B OKpeCTHOCTÍIX C. Bpe3MHW 
Hafl CKB3>KMH0M K B - 3 " (pMC. l ) . OflI-iaKO 3Hfl3Jiy3MT B 3TOM OĎHapy>KeHHOM 
<íacTM o p e o j i a , a T3K>Ke B OKpecTHOCTHx c. K o n p a m n e 6 H J I oÔHapyjKeH. 

PerMOHajibHO-MeTaMopcfiM30BaHHbie nopoflbí 

K p a T K o e n e T p o r p a c p M H e c K o e o n p i c a H w e : 

n p M reonor i iMecKMx nccJieflOBaHMax B paccMaTpMBaeMOM p e r a o H e 6 H J I O 
ycTaHOBneno, MTO ocHOBy p a 3 p e 3 a najie030MCKMx T O J I I H cocTaBJíaiOT r p a H 3 T -
-CJIHDflHHbie M ÔMOTMT-MyCKOBMT-XJIOpMTOBbie CJiaHUH M MeTaneCHaHMKM, C nOfl-
HMHeHHblM KOJIMHeCTBOM SnMflOT-pOrOBOOÔMaHKOBblX M XJIOpMT-SriMflOT-pO-
roBOo6M3HKOBbix opTO- M napaaMcpM6ojiMTOB. CpeflM 3TMX n o p o f l BCTpe^a-
tOTca OTflenbHbie >KMKbi M MenKMe T e n a rpaHMTOB, B KOTopbix HJMpoKO n p o -
HBJíeHbi n p o i r e c c b i a B T O M e T a c o M a r a n e c K o ř i MycKOBMTM3an,MM, xjiopMTM3au;MM 
II COCCK)pMTM3aL(MM, C 06pa30BaHMCM TOHKMX MyCKOBMTOBWX npO>KMJlKOB. 
B OTflejIbHHX HJJIMCpaX MO>KHO BMfleTb, HTO MeJIKMe >KMJIKM TaKMX rpaHMTOB 
OKSMMJieHbl y3KOM ( ~ 1 CM) 30HOM 3K30KOHT3KTOBOM MyCKOBMTM3aiIMIl M 
xJiopMTM3arj,MM BMeuia iomMx c j i a n u e B . H M K 3 K M X BbicoKOTeMnepaTypHbix M M -
HepajIOB MJ1M pOrOBMKOB BOKpyr TaKMX MH-beKHWM He B03HMKaeT. 3 T M paBHO-
MepH03epHMCTbie JICMKOKpaTOBbie rpaHMTH 5IBJI5HOTCH anOCpM3aMM PMM3BMII-
K o r o njiyTOHa, M OHM OTUM^iaiOTca O T KpynH03epHMCTMx M nopcpMpoBMflHbix 
POXOBCKMX rp3HMT0B. 

npOíIBJíeHMH K0HT3KT0B0-MeTaC0MaTMMeCKMX M TMflpOTepMSJIbHblX M3Me-
H6HMM B OpeOJie PHM3BMHKMX rD3HI'ITOB OnMCHBSeT M K a M e H M U, K M ( K a -
m e n i c k ý, 1 9 7 7 ) . MeTacoMaTMHecKMe M3MeneHwa B e p o a T i i o CBíoaHH c u,wp-
KyjlflliMCM CpJIK)MflOB B XOflC 3aCTbIB3HMÍI rpSHMTHOM M3TMBI H3 Cri3flC MeT3-
MOpCpM3M3, KOTfla npOMCXOflMT 06MeH KOMnOHeHTaMM CpJllOMflHOli Cpa3bl r p a ­
HMTOB C 0Kpy>K31OLUMMM MeT30C3flK3MM (K O p >K M II C K M M, 1 9 5 5 ; F e r r y , 

]> OôpasuM, wccjie/iOBaHHbie B Hauieň pa6o-re, oroôpanbi HC 113 6yponoň CKBa>KMHbi, 
a H3 3Toro o6Ha>KCHHoro Ha noBepxiiocTH ynacTKa poroBHKOB, npeflCTaBJímomcro co6oň 
KPOBJIIO KOHTai<TOBOro opeojia na;i wacciiBOM POXOBCKIIX rpaHMTOB, ne BCKPI.ITI.IM na co-
BpeMCHHOM 3P03IIOHHOM Cpe3C. 
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1978; W a l t h e r — W o o d , 1984). TaKMM o6pa30M, mipKyjiMpyiomMe cpjiio-
Mflbi MoryT noHM>KaTb TeivinepaTypHbiň rpa^neHT BOKpyr rpaHMTHoro TCJia, 
M cpopMMpoBaTb B6JIM3M Hero BTopnMHbie cpeflHe- UJÍM HM3KOTeivinepaTypHbie 
MeTacoMaTMMecKwe opeojibi. YKa3aHHbie npo«BJieHna MeTaiviopcpM3Ma n ivie-
TacoMaTM3Ma CHmaiOTCfl ranwqHbíMM RJISI cnHMeTaiviopcpnnecKMX rpaHWTOB, 
BHeflHHDĽĽ(MxcH B 6ojiee BepxHwe ropw30HTbi, Bbiiue oĎJiacTM aHaTeKCMca n 
najiMHreHC3a. 

Pne. 2. p,op,CKa3/\pimecKv\ii KpncTanji rpaHaTa B HeiMMeHenHOM onai-iue (l), n pejniKTbi rpa-
naTa BO BTopM^HOM SHOTMTOBOM arpera-re, noBTopsnomeM cpopiwy nepBi-iHHoro flo^eKa-
3flpa (2) B oporoBMKOBaHHOM cjianue. llMcppu — HOi\icpa aHajiii30B MimepaJiOB (Ta6ji. 

Ii-ť2). 

CyflH no M3MeHeHMK3 naparene3MCOB, BapMcunňcKi-iw pernoHajibHbíM ivie-
TaiviopcpM3M B paňoHe cc. P o x O B u e — XioKHe flOCTiiraji ycjiOBi-iw 6IIOTIITO-
BOM M rpanaTOBOÍi S O H - ' . 

Pen-ioHajibHbiň ivieTaMopdpM3M nopoA BepxHero najieo30fl (BepxHMfi Kap-
60H nepMb) COOTBeTCTBOBajI yCJIOBMHM XJIOpMT-CepMUMTOBOM M ÔMOTMTO-
BOM cyôcpauMw. 0 6 STOM cBiifleTeJibCTyeT npeoÔJiaflaHMe B MeTanecMaHM-
i<ax M a n a n u a x Bcpxi-iero najieo30*i a c c o u n a u n n iviycKOBMT (cepiiUMT) + XJIO-
piiT + KBapu + ajib6nT ± 6IIOTMT. 

riOCKOJIbKy KOHTaKTOBbie pOrOBMKW C KOpflI'iepHTOM HaKJiaflblBaiOTCH Ha 
HM>KHCnajIC030MCKI<ie nOpOAbl rpaiiaTOBOM 30HM, Mbl KpaTKO OCTaHOBIIMCfl 
na KpnTM^ecKMx naparene3Mcax M rjiaBiibix ranax nopofl STOM 3 0 H H . 

2> CrpaTHrpacpimecKasi npMHaflJieJKHOCTb STIIX nopofl K Hii>KHeiviy najieo30io (ACBOH) 
( K l i n e c , 197(1) iuni K BcpxneMy najieo3oio (BepxHľiň Kap6oH)(V o z á r o v á — V o-
z á r, 1982; B a j a n í k et al., 1984) siBJisieTCsi «o CHX nop cnopnoň. M3y-niB nopoflbí 
nepMH, Mbi ycTanoBiuni, HTO MHHepaJTbHbie accou.jiau.ini B HMX yi<a3biBaiOT Ha yonoBiiH 
MCTaMopcpH3Ma, ne npeBbiuiaiotuwe ÔHOTHTOBOJÍ 3 0 H H . 

http://accou.jiau.ini
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H a n 6 o j i e e o ô b m n w ,n;:n.5i Hee rpaHaT-xjiopMT-ÔMOTiiT-MycKOBMTOBbie H r p a -
HaT-6MOTMT-MyCKOBMTOBbie CJiaHUbl, MHOľfla C HCÔOJIblUOM npMMeCbK) KJIMHO 
i(OM3MTa HJIM snMflOTa. O H M MMeiOT MejiK03epHMCTyK) Ô M O T M T - X J I O P M T - M Y C K O -
BWT-njiarnoKJia3-KBapu;cByK) ocHOBHyio iviaccy c napajiJiejibHOw opweHTMpoB-
KOM Bcex cnrofl, M C flnwHHbiMM nocnoMHMMM o6oco6neHM}iMM 6 o j i e e i<pyn-
H03epHMCToro K B a p q a . H a cpOHe O C H O B H O I Í Maccbi neTKO EbiflejisnoTCH A o ^ e -
Ka3flpnqecKMe KpucTajuibi r p a H a T a (pwc. 2 — 1 ) p a 3 M e p o M O T 1 flo 2 — 4 M M . 
K p o M e r p a H a T a , B C J H O ^ M C T O M a r p e r a T e BbipacTaiOT nopcpMpoÔJiacTH 6 M O -
TMTa flJIMHOM flO 2 MM. 

B HeKOTopbix pa3HOCTHx n o p o f l ycTaHaBJiMBaeTCH MeTancaMMMTOBan 
CTpyKTypa. H a n p M M e p , cpe^M MejiK03epHMCToro Me30CTa3Mca CJiaHH,eB MHor-
fla c o x p a H a r o T O i K p y n n b i e , o x p y r j i b i e 3 e p H a H B H O O O J I O M O I H O T O K B a p u a MJIM 
njiarMOKJia3a, KOTopbie B KpaeBbix n a c T a x noflBepraiOTCH p e r e H e p a u w M M p a 3 -
jiojKeHMio Ha ô o j i e e MeJii<03epHMCTbiM a r p e r a T T O T O >xe cocTaBa. GneflOBa-
TejibHO, ľicxofliibiM cyocTpaTOM rpanaT-cjHOflHHbix c n a H u e B n e T O J I B K O nejiM-
Tbi IIJHI ajieBpojiMTbi, H O flOBOJibHO M KpynH03epHMCTbie nojiMMMKTOBbie n e c -
HaHMKIl. 

I loMiiMO rpaHaTCOflep>Kanj;Mx cjiaHueB, B S T O Í Í 30?ie p a c n p o c T p a H e n b i 6 M O -
TIIT-XJIOpiIT-MyCKOBMTOBbie, M MHOľfla XJIOpiíT-MyCKOBMTOBbie CJiaHHbl. 

ÄMCpMÔOJIMTbl MMeK)T OflH006pa3HbIÍÍ pOrOBOOÔMaHKOBO-SnMflOT-XJIOpMT-
-njiarMOKjia3-KBapneBMM cocTaB. P o r o E a a o6Mani<a n p e ^ c T a B J i e H a CMHe3ene-
IIOH MJIM 6jICflH03ejieHOM pa3HOBMflHOCTbK3, B HOJIHOM paBHOBeCHH C XJIOpH-
T O M H snMflOTOM ( K J I M H O I T O M 3 J I T O M ) . B oflHOM o 6 p a 3 i r e BCTpe^eH r p a H a T . I l o -
-BMflMMOMy, B p a 3 p e 3 e B paBHOň M c p c BCTpenaroTCíi Kax opTO-, TaK M n a p a -
aMCpMÔOJIMTbl. rieTpOrpaCpMMeCKM paSJIM^MTb MX flOBOJIbHO TpyflHO; 0flH3K0 
B pa/ie o6pa3UOB Ha6jiK)flaK)TCH pcjiMKTbi ocpiiTOBbix CTpyícryp, HTO yi<a3bi-
BacT Ha nepBMqHyro r a 6 6 p o - f l i i a 6 a 3 0 B y i o n p u p o ^ y MacTii aiMCpnôomiTOB. B 
napaaMCpMÔojiMTax M H o r ^ a npMcyTCTByeT n o B b i u i e H H o e KOJiM^ecTBO i<ap6o-
n a T a , ÔMOTMTa M K B a p u a , a Mi-mepajibi r p y n n b i a n n ^ O T a npeflCTaBJíeHH H O M -
3MTOM. 3 T H n o p o f l b í npoM30HinM, OHCBMflHO, 3 a cLieT i<ap6oi-iaTHbix n e c ^ a -
H M K O B MJIM KapôoHaTHO-CMJiMKaTHbix c j i a m i e B . 

T a i o i M o 6 p a 3 0 M , H a n 6 o j i e e TMnMqHbiMM n a p a r e H e 3 M c a M M BapMccKMx M C -
TaMopcpii^iecKHx n o p o f l , n o n a f l a i o m M x B 30Hy oporOBMKOBanMH, HBJUHOTCJI : 

B c JI a H 14 a x 

G r + C h l + B i + M u + E p + P I + Q 
G r + B i - M u + E p + P I + Q 
B i + C h l + M u ± E p + P I + Q 
C h l + M u ± E p + P I + Q 

3flecb M flajicc — cjieflyioiuHC CMMBOJIM MiinepanoB: Ab — aJitSiiT, Aim — anbMaiiflni-i, 
Als — ciuiiiKaT ľjniH03eMa, An — aHop'rirr, Andl — anflajiy3MT, Bi — OHOTMT, Carb — 
KapSonaT, Chl — xjiopirr, Chld — XJIOPMTOHJJ, Cor — KopflMepMT, Ep — 3riM/(OT, Gr — rpa­
HaT, Gros — rpoccyjiíip. H r b — poroBas oôiviaHKa, I lm — i-uibMenMT, K s p — KajiMCBbiŕi 110-
jicuow mnaT, K y — Kiiai-iHT, Mu — MVCKOBIIT. Or — opTOKJia3, PI — ruiariiOKJia3, P r — 
riHpon, Q — KBapu, Ser — ccpimiiT, Sill — ciuijiHManHT, Spes — cneccapníH, St — craBpo-
jiirr, Zs — HCII3HT. L(ncppa HH>KC HHfleKca MMHcpajia (Giv,,) 03uaMacr ero >KCJIC3HTOCTB 
(Fe/Fe + Mg, "„). 
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B a M C J D M Ô O J I J I T a x 

Hrbbiue-green + Ep + Chl + PÍ + Q 
Hrbb l u e-g r een + Ep + Chl + Bi + PÍ + Q 
Hrbb l u e-g r een + Gr + Chl + Ep + PÍ + Q 
H r b c o l o r i e s s + C a r b + Zs + Chl + PÍ + Q 

C o c T a B u M M H e p a j i O B M c T e n e H i M e i a M o p c J ) M 3 M a 

COCTaBbl MPIHepaHOB M3 TMnMHHOrO rpaHaT-XJIOpMT-ÔMOTMT-MyCKOBHT ± 
± 3nMflOT-njiarnoKJia3-KBapu;eBOro cnaHiia (o6p. B-10) M3yHeHbi Ha MMKpo-
30H/ie «Cameca» MS-46 M npeflCTaBJieHbi B TaÔJi. 1 (STM M Bee nocjiejjyiomMe 
aHajiM3w cflejiaHM B MTEM A H CCCP B. A. E O P O H M X H H H M ) . TpaHaTbi 
no Bceiviy npocpHjno 3epeH MMeiOT nporpeccMBHyro 30Ha;ibHOCTb (pne. 3): KO-
jiM^ecTBO M n O OT ueHTpa K KpasíM cHM>KaeTC5i OT 5,8 # o 1,5—2 Bec. % , 
MgO — B03pacTaeT OT 1,4 /JO 2,2 Bec. % , a Benvmuua F e / F e + M g cHWJKa-
CTCH OT 91 flo 88 % . BbicoKoe cojjep>KaHHe Ca B rpaHaTe (20—25 % rpoc-
cyjinpOBOŘ MOJieKyjibi) oô-bacuíieTCsi noBbiineHHbíM OTHomeHMeM Ca/AI B no-
pofle, Ha HTO yi<a3biBaeT npncyTCTBne anwflOTa. B paBHOBecMM G r + Ep(Zs) + 
+ PÍ + Q pacTBopHMOCTb rpoccyji5ipa B nnpon-ajibMaH/iMHOBbix rpaHaTax 
floCTHraeT MaKCMMyivia n p n JiaHHbix P-T napaivieTpax; nosTOiviy B cnamiax, 
He co,n;ep>KaiHMx ann/JOTa (CM. Ta6ji. 2), npi-iiviecb Ca B rpaHaTax 3aMerao 
HHxe. 

>Kejie3HCTOCTb xjiopwTOB, paBHOBecHwx c rpaHaTOM — 4 3 — 4 6 % , 6MO-
TMT3 4 7 % • KpOMe MeJIK03epHMCTOrO ÔHOTMTa M3 KOHTaKTa c rpaHaTOM 
(TOHKa 6 Ha pne. 2 - 1)B B TOM JKC uijincpe OBÍJÍM npoaHanM3HpoBaHbi /jBa 
KpynHOHeuiyiiHaTbix 6noTMTa B yjjajieHi-iH OT rpaHaTa (6a M 6B, Ta6ji. 1). 
MX >Kejie3MCTOCTb M rJIMH03eMMCTOCTb OKa3aJIMCb MfleHTMHHblMM. 

>Kejie3MCTOCTb ann^OTa B o6p. B-10 cpaBHHTenbHO HeBeJiMKa. MycKOBMT 
coflep>KMT He6ojibuiyK) npwMecb cpeHrMTOBOM MOJieKyjiw. njiarwoK.na3 npefl-
CTaBJieH ojiwroKJia30M c 25 % aHopTMTOBOM cocTaBJiHroujen. 

OTcyTCTBwe BHCOKorjiMH03eMMCTbix nopofl na MccjieflOBaHHOM y^acTKe 3a-
rpyflHHeT TOMHOC onpeflejieHwe cyôcbaiiMM BapuccKoro perHOHajibHoro MeTa-
MopcpM3Ma. OflnaKO pup, napareneTMHecKHx KpwTepneB yKa3HBaeT, HTO CTe-
neHb MeTaMopcpM3Ma cooTBeTCTByeT 30He rpaHaTa, MJIM BO BCHKOM cnynae, 
He npeBbiuiaeT HanajibHOM CTyneHw CTaBpojiMT-xjiopMTOMflHoŕi cyôcbaiiMJi. 
ripM3HaKaMM 3TOTO ABJIfllOTCfl ( K o p M K O B C K M M , 1979): a) IHMpOKafl CTa-
ÔMJibHOCTb accoHwai^MM G r + C h l + M u (npi-i 6onee BHCOKMX TeMnepaTypax 
BMecTO Hee, MJIM Hapupy c Hen, o6pa3yiOTca napareHe3HCbi Bi + Chid MJIM 
Bi + St) ; 6) jJOfleKaa/jpHMecKafl cpopMa 3epeH rpaHaTOB, nporpeccMBnaa 30-
HajibHOCTb no BceMy MX npocpmno M MX HM3KaH MarHe3MajibHOCTb ( X M g = 12 % ) 
B KpaeBOií 30HC (B cepejJMne CTaBpojMTOBOn cbauwii Marne3MajibHOCTb rpa-
naTOB noBUHiaeTCii po 18—20 % , a B KpaeBbix nacTjix KpMCTajiJiOB BO3HM-
KaeT He6ojibuia5i peTporpa/jnafl OTopoHKa); B) ycToiraiiBOCTb napareHe3Mca 
H r b + Chl B aMCpMÔojiMTax, c ynacTweM KaK CMHe-3ejieHbix (nepMaKMTOBbix), 
TaK M 6eCHBeTHbIX (aKTOHOJIMTOnO/JOOHblx) pOrOBblX OĎMaHOK; ľ) H3JIMHMe 
ncaMMMTOBbix CTpyKTyp B MeTanec^aHMKax (B cepe/JMHc CTaBpojiwTOBOw 
cpauMM TaKMe CTpyKTypw B napanopof lax nojmocTbio perenepMpyroTca). 
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BiiOTMT-rpaHaTOBaa TepMOMCTpwH flajia cjie^yiomne pe3yjibTaTH: no Tep-
MOMeTpy n e p M y K a M flp. (1983), c nonpaBKOň Ha npniviecb M n — 5 1 7 — 
522 °C, no TepiviOMeTpy O e p p M M C n M p a ( F e r r y — S p e a r , 1978) — 
442—455 °C. 3usmenvisi 517—522 °C npeBbimaiOT TeivinepaTypbi Tpoímoň TOH-
KM cwjiMKaTOB rjinH03eivia (H o 1 d a w a y, 1971), n OTBenaiOT ycjiOBnaiví mn-
POKOÍÍ CTaÔMJIBHOCTM CTaBpOJIMTa. B M3yMeHHHX CJiaHIiax CTaBpOJIHT OTCyT-
CTByeT. y^MTbiBaa BepoaTHyio npnHaAJiOKHOCTb STMX nopofl K 30He rpaHaTa, 
onei-iKa TeivmepaTyp B 442—455 °C npeflCTaBUsieTCH 6ojiee yflOBJieTBOpi-rrejib-
iioň. 
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PMC. 3. MMKp030Hfl0BbIH npOCpJUIb 3CpHa Pl-tC. 4. iTOJIHMe Cpa30Bbie paBHOBeCIIÍI B 
r p a H a T a M3 HCii3MCHCHHOľo cJiaHqa ( c e n e - MycKOBMTCOflep>Kainnx c j iamjax rpaHaTO-

Hlie 2 — 3 , CM. piIC. 2 - 1 ) . BOIÍ 30HM MCTaMOpCpn3Ma : HaČJIlOflaB-
iiiMeca B nui i icpax (TBepflwe JIMHMM) M npefl-
nojraraeMbie (nyHKTHp). IiHcppbi — >Ke;ie-
3IICTOCTb MIIHepaJlOB B o ô p . B - 1 0 (Ta6n. 1). 

Onpeflejienne ^ a B JICH n a 3aTpyflHeno OTcyTCTBiieivi ciiJiMKaTOB rjinH03eivia, 
MTO HC no3BOJi5ieT Bocnonb30BaTbCH rpaHaT — AloSiO-, — njiarnoKJia3-KBap-
qeBbiM rcoôapoivieTpoM. OflHai<o neKOTopwe KOCBeHnwe coo6pa>KeHiiH M aHa-
jiornw c flpyrMMM pernoHaivíM yKa3HBaiOT na TO, MTO rny6iiHH0CTb cKopee 
Bcero cooTBCTCTBOBajia KwaHMTOBOivry Tímy MeTaiviopcpM3Ma. B nojib3y STOTO 
CBMflCTCJibCTBycT OMCHb iuupoKaH ycTOMMiiBOCTb rpaHaTa B cJiaHuax, cTa6i«ib-
irocTb cro B xjiopiiT-poroBOOÔMai-iKOBbix aMcpii6ojniTax rpanaTOBoň 30Hbi 
(lITO HC TH1IHMHO flJIH aHflajiy3MT0BMX KOMnJlCKCOB), a TaK>Ke OHeHb BHCOKOe 
co^cp>Kannc rpoccyjiapa ( — . 2 5 % ) B niipon-ajibMaHflMHOBbix rpaHaTax (o6p. 
B-10). IloBbiriicHMC aaBJíeiiMH pe3i<o yBejiMMľiBaeT pacTBopiiMOCTb Ca-KOM-
noHCHTa B rpanaTc, a TaKoe BMCOKOC coflep>i<aHiie rpoccyjiapa, KaK B o6p. 
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B-10 B03MOJKHO, no flaHHHM B e JIH KO C I 3B H H CKOT O (1972), JIHUIb B 
KwaHMTOBOM, a He B aHflany3MTOBOM Tune 30HajibH0CTH (P s 2 : 4 0 0 M P a ) . Ha-
npniviep, no KajibuneBOcrn rpaHaT B o6p. B-10 KReinvmeu rpaHaTaM H3 6HO-
TnT-3nnflOT-xjiopnT-MycKOBMT-njiarnoKJia30BLix cnaHueB rpaHaTOBoň 30HBI B 
MeTaMopcpn^ecKOM opeojie EEaTOMCKOro H a r o p t a , OTHOonnnMCfl K TnnnnHOMy 
KMaHMT-cnjinniviaHMTOBOMy Tnny (K o p n K O B C K n n — <J? c j\ o p o B C K n ň, 
1980). 

H a ocHOBaHHM BbinjenpnBeflenHbix flaHHbix, Ha pne. 4 H3o6pa>i<eH BO3MO>K-
Hbiň BapnaHT noJiHbix cpa30Bbix paBHOBecnň B 6eflHbix CaO rviycKOBHTCOflep-
>Kamnx n o p o ^ a x rpaHaTOBoň 3 0 H H H3yneHHoro ynacTKa. CocTaBbi cba3 
B napareHe3nce G r + Chl + Bi + M u HaHeceHbi no flannuM TaÔJi. 1. B rnn-
H03eivincTbix n o p o ^ a x , ecjín 6bi OHM npncyTCTBOBajín B pa3pe3e, flOJi>KHbi 
6biTb CTaOnjibHbi, i<ai< B rpaHaTOBoň 30He Apynix x o p o m o n3yncHHbix KOM-
njieKCOB, napareHe3MCM Chld + Chl + Q, Chld + Chl + G r -f Q n Chld + 
+ Chl + Als(Ky?) + Q. Ecjín TeivmepaTypHbie ycjiOBMH nacTHnno OTBe^ajin 
HanajibHoň CTynenw craBpojiHT-xjiopnTOHflHOM cyocbannn, TO eflHHCTBeHHbiM 
n3ivieHeHHeM Ha flnarpaiviMe pne. 4 6y#eT noHBjíeHne CTaBpojinTa B napa-
reHe3nce Chld + Chl + Ky. OcTajibHbie paBnOBecnn, n3o6pa»ceHHHe Ha 
AnarpaMivie, ne H3MenaK)TCH. 

OpOrOBMKOBRHHbie CJia.HL!,bl B KOHTaKTOBOM OpeOJie POXOBCKMX rpaHMTOB 

K p a T K o e n e T p o r p a c p n n e c K o e o n n e a n n e : 

KoHTaKTOBoe B03fleňcTBne POXOBCKHX rpaHMTOB npnBO^HT K TOMy, MTO 
rpaHaT-cniOflHHbie n ônoTHT-xjiopnT-iviycKOBHTOBHe CJiaHnw B y3K0M KOHTaK-
TOBOM opeojie npeBpamaiOTCH B MeJiK03epHncTbie MacciiBHbie 6HOTHT-KOP-
flnepHT-iviycKOBnTOBbie poroBHKn. HecMOTpa Ha HHTeHCHBnyio nepei<pncTaji-
nn3ai4HK), n p o n e c e OSMHHO He AOXO/JHT ^o Konna, n cpe^n HOBOo6pa30-
BaHHoro ÔHOTMT-MycKOBnTOBOro arperaTa njín BHyTpn nopcpnpoÔJiacTOB nop-
flnepiiTa coxpaHínoTCJi H3be,a;eHHbie pejinKTbi 3epeH rpanaTa HJIH KpynHbix 
neinyeK paHHero ônoTHTa. 

B innncbax nainc Bcero HaÔjnoflaHDTCíi oneflytomne peai<nnoHHbie COOT-
nonieHHH. 3epHa rpanaTa 3aiviemaiOTCH arperaTOM CBeTJio-KopnnneBoro Meji-
Konemyň^aToro GnoTHTa, npnneivi STH 6noTHTOBbie nceBflOMopcbosbi HC-
peflKO noBTopaiOT KOHTypw 3aMeniaiom,ero flOflei<aeflpa rpanaTa n co/jepjKaT 
ero pe3op6npoB3HHbie ocTaTKn (pne. 2 - 2 ) . B flpyrnx cjiynaax rpaHaT 3a-
MemaeTCíi KopflnepnTOM, HanojiHeHHbiM BKjnoneHHflMH MenKOro CBeTJioro 
ÔHOTnTa, c Ton M JIH HHOH npniviecbio njibMeHHTa n nnor/ia — njiarnoi<jia3a 
(pne. 5 - 1 ) . Mnorfla OKpyrjiwe n n n arvieôoBHflHbie 3epna KopflnepnTa, pa3-
McpoM OT 1 s o 3 MM, ne co/Jcp>KaT pejinKTOB rpaHaTa (pne. 5 - 2 ) n B STOM 
CJiynae ocTaeTca HesiCHbiM, o6pa30Bajicfl JIH Kop/jnepiiT c BPOCTIOMH 6MO-
niTa Ha MecTe rpanaTa, njín >i<e 3a cneT n e p B n n n o r o xjiopHT-Myci<OBHT-6no-
TiiTOBoro Me30CTa3nca CJiaima. 

HacTHHHOMy, XOTÍI n ne CTOJIB íipi<o BbipaJKeHHOMy 3aMemeHnio, no/iBep-
raeTCH n RpynnonemynnaTbiň, KopnqHeBO-ôypwM 6HOTHT. rio-BH/iHMOMy, 
3TO pejniKTOBMM nopcpnpoÔJiacTHMecKnň ÔHOTHT, BCTpeHaiomnncfl BO MHO-
rnx o6pa3nax nen3MeHCHHbix rpaHaT-cjnojj,«HHx ananneB (HTO no,n,TBep>Kiia-
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CTCH n ero C0CT3B0M — CM. flajiee). B oporoBMKOBaHHbix cjiamjax naôjiio-
flaeTca pc3op6Ľ(MH MJiM cpe3aHne ero MejiK03epHMCTHM BTOPMMHHM 6HOTMT-
-MycKOBMTOBbíM arperaTOM, HHorfla c npi-iiviecbio KOpflMepwTa (pne. 6; 1-2) . 

XapaKTcpHbic flJiH cjiaHqeB nocjioíÍHbie KOHij;eHTpau;MH KBapija B poroBi-i-
Kax MecTaMM npeo6pa3yiOTca B jiMH30BMflHbie MJIM OKpyrjibie cKormemiji 
ero 3cpen, flOBOJibiio paBHOiviepHO pacceaHHbie B cnio,a,MCTO-Kop,ijMepMTOBOM 
cyôcTpaTe. 

Pi-iq. 5. PejiMKTH rpanaxa B KopflMepMTe, coflep>Kameivi BPOCTKH BTopiMHoro 6iiOTHTa, 
njibMeuMTa H iuiarnoKJia3a (1), M aHajion-iHHoe 3epno Kop^i-iepi-iTa 6e3 PCJIHKTOB rpa-

i-ia-ra (2). Ljncppw — i-ioMcpa anajin30B MHHopanoB (TaÔJi. 2). 

B nejiOM, opoľOBWKOBaHMe npMBOfliiT K npeo6pa30BaHMio cJiamjeBoň 
CTpyKTypbi penioiiajibiio-MeTaMOpcpMMecKMx nopofl B 6onee MacciiBnyio n 
nHTHMCTyio. BO3MO>KIIO, B npeflenax KOHTaKTOBOro opeojia cymecTByeT ne-
KOTopan TCMncpaTypnaíi 30HaJibH0CTb. B nepncpepi-iMHOň n a c r a opeojia Kop-
flľiepi-iT peflOK IIJIII OTcyTCTByeT, n oporoBMKOBaHwe Bbipa>KaeTCH B o6pa30-
B3HMM nflTHMCTMX CKOnjieHMM BTOpMMHOľO ÔMOTMTa M MyCKOBMTa B CJiaHIjaX. 
C npn6jiii>i<eHneM K KOHTaicry c rpaniiTOM n á p a d y c HOBOo6pa30BaHHbiMM 
CJIlOflaMM IIOHBJíaeTCíI KOpflMepMT; nepBMMHHM XJIOpMT nOJIHOCTbK) HCHC3aeT, 
rpaHaT MIITCHCMBIIO 3aMemaeTca, H CJiaHijM npMo6peTaiOT Biifl naTHiicroro 
CJIlOflHCTO-KOpflMCpMTOBOrO pOľOBMKa. 

PejiMKTOBbie M HOBOo6pa30BanHbie Mimepanbi B oporoBMKOBaHHbix cjiani^ax 

J\nsi MccJieflOBaHMH MpmepajibHbix npeo6pa30BaHiiM npi-i kOHTaKTOBOM wie-
TaMopcpM3ivie 6buiM fleTajibi-io joy^ei-ibi 4 y-qacTKa B IUJI. 5b-l M Sb-2. flBa 
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kU 

Pne. 6. KpynHOHeuiynnaThie pejiMKTOBbie 6MOTMTH B Me30c'ra3iicc poroBMKOB. 
riOílCliemiíl: 1 — 3CpiIO 6MOTMT3, pa31>eflaeMOe MCJ[K03Cpi-IMCTI,IM dM0TMT-MyCK0BMT-nO-
neBOinnaToiiijiM arperaTOM; TOHKasi CBCTjiasi nojiocKa B JICUOH H aeru 3cpna, 3aMemaio-
maa 61-iOTiiT BflOJib cnafniocTii — HOBOo6pa30BaHni,iň Kop;inepiiT. 2 — Kpynnaíi qeiuyň-
i<a Si'ioTMTa cpe3aeTca c KpacB MCJiK03epnncTbiM 6noTwr-MycKoisnToni,uvi arperaTOM. 
ynen. x 165. 
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T a 6 JI n u a 3 

KpiicTajiJioxiíMiii-iecKiie cpopMyjn.i SIIOTIITOB, 

Tpynria 

JNpj a n a j i n 3 a 

Z = 4 

Y = 3 

X 

K a r a o H M 

(TaOíi. l , 2) 

í Si 
1 Aliv 

Alv i 
Ti 
Fe 
M n 
Mg 

í Ca 
{ N a 

l K 

CyMMa KaTHOHOB r p y n n w X 

Al iv^v i 

A 1 I V _ 

v y ' " 

Heii3MeHCHHbiň r p a H a T -
cjiKjflHHbiň cjianeu. 
( o 6 p . B—10) 

6 

2,925 
1,075 

0,545 
0,093 
1,111 

6a 
(Kpyn) 

2,857 
1,143 

0,518 
0,090 
1,131 

0,005 0,003 
1,246 

0,002 
0,015 
0,911 

1,258 

0,085 
0,923 

0,928 • 1,008 

1,619 

26,8 

18,1 

1,660 

2S,5 

17,2 

6 b 
(Kpyn) 

2,834 
1,166 

0,529 
0,093 
1,127 
0,003 
1,248 

0,089 
0,926 

1,015 

1,693 

29,1 

17,6 

0 6 p . 5 b — 1 
(1-ň y-iacTOK) 

12 13 

2,668 2,732 
1,332 1,268 

0,494 0,585 
0,085 j 0,058 
1,382 1,374 
0,015 0,016 
1,024 0,967 

0,010 0,013 
0,845 ' 0,897 

0,855 0,910 

1,825 1,852 

33,2 31,6 

16,5 19,5 

14 
(Kpyn) 

2,915 
1,085 

0,631 
0,087 , 
1,244 
0,011 
1,027 

— 
0,005 
0,854 

0,859 

1,715 

27,1 

21,0 

M3 HMX — nceBflOMopcp03H BTopíMHoro ôi'iOTMTa no rpaHaTy; O/IMH 113 ynacr-
KOB 3api4COBaH na pne- 2 - 2 ; BTOpoň — MMceT aHajioninHyio cpopiviy. 0 6 p . 
5b-2 — nceBflOMopcposa KopflwepMTa M 6iiOTMTa no rpanaTy (pne. 5 - 1 ) ; 
TpeTMM ynaCTOK B OOp. 5b-l SCpHO KOpflMepMTa C BKJHOneHMflMM HOBO-
o6pa30BaHHoro GnouiTa 6e3 pejiiiKTOB rpanaTa (pne. 5 - 2 ) . Hoiviepa ToneK 
Ha pMcytiKax cooTseTCTByiOT MiiKpo30HflOBbiivi aHajiM3aivi MMHepajiOB B Ta6n. 2. 

CocTaBbi MMHepanoB B nepBOM H BTOPOM ynacTKax B o o p . 5b-l OKa3ajincb 
6J1M3KH. PeJiMKTbi pe3op6npoBaHHOro rpaHaTa wivieiOT cocTaBbi, 6nH3KMe 
K cocTaBaM rpanaTa M3 HeM3ivieHeHHoro cnaHua (CM. Ta6ji. 1 M piic. 2 - 1). 
B HMX COXpaHJHOTCíI OCTaTKH npOrpeCCMBHOÍÍ 30HaHbHOCTH. AHajIM3H 11, 
8a M 9a cooTBeTCTByiOT penMKTaivi rpanaTOB M3 cpeflHeři n a c r a 3aMemaeMbix 
3epcn — B HMX coflcp>KaHMe cneccapTMHa 6—7,7 % . AHajiM3bi 8, 9, 10, 10a 
n 11a — 6JIM>KC K KpaeBbíM nacTHM rpanaTOB, B HMX coflep>KaHiie cneccap-
TMim 3 , 4 — 4 , 7 % . >Ke;iC3MCTOCTb rpaHaTOB — 9 0 , 7 — 9 2 , 3 % , Tai<>i<e 6jiM3Ka 
K MCxoflHOM, XOTÍI 6ojicc MarHe3MaJibHbie ynacTKM (c BejinnMHOM F e = 8 8 — 
90 % ) HC coxpaHíiiOTCfl n nojiHOCTbio 3aivieuj;eHbi BTOPMHHMM 6MOTMTOM. 
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ncpecHMTaHbie na 7 KaTMOHOB rpynn Z + Y 

O p 

0 6 p . 5 b — l 
(2-M y-iacTOi<) 

12a 

2,720 
1,280 

0,599 
0,035 
1,286 
0,014 
1,066 

0,038 
0,897 

0,935 

1,878 

31,9 

20,0 

13a 

2,730 
1,270 

0,589 
0,038 
1,335 
0,014 
1,024 

0,006 

0,829 

0,835 

1,858 

31,7 

19,6 

14a 
(Kpyn) 

2,916 
1,084 

0,649 
0,093 
1,216 
0,014 
1,028 

0,005 
0,838 

0,843 

1,731 

27,0 

21,6 

OrOBHKOBaHHbie CJiaHUbl 

OBp. 5 b — l 
(3-ň y-iacTOK) 

25 

2,786 
1,214 

0,660 
0,127 
1,253 
0,016 
0,944 

0,027 
0,859 

0,886 

1,872 

30,3 

22,0 

27 

2,785 
1,215 

0,600 
0,115 
1,273 
0,044 
0,998 

0,004 
0,064 
0,846 

0,914 

1,814 

30,3 

20,0 

28 
(Kpyn) 

2,895 
1,105 

0,615 
0,119 
1,208 
0,013 
1,045 

•0,015 
0,858 

0,873 

1,718 

27,6 

20,5 

29 
(Kpyn) 

2,864 
1,136 

0,591 
0,104 
1,230 
0,013 
1,',062 

0,016 
0,871 

0,887 

1,724 

28,3 

19,7 

OBp. 5 b — 

18 20 

2,755 
1,245 

0,565 
0,124 
1,250 
0,014 
1,047 

21 

2,635 2,735 
1,365 | 1,265 

0,534 
0,123 
1,231 
0,017 
1,095 

0,665 
0,100 
1,231 
0,014 
0,990 

— i 0,006 ; 0,021 
0,908 0,883 | 0,901 

j 
0,908 i 0,889 

1,809 1 1,898 

31,1 34,1 

18,8 17,8 

0,922 

1,928 

31,6 

22,2 

2 

22 
(Kpyn) 

2,873 
1,127 

0,619 
0,134 
1,194 
0,013 
1,040 

0,879 

0,879 

1,745 

28,1 

20,6 

0 6 m c c coflep>Kani/ie rpoccyjiflpOBOři MOJiei<yjibi B rpaHaxax 5b-l M 5l>2 
( 1 5 — 1 7 % ) Hioi<e, "CM B rpaHaTe B-10 (20—25 " , . ) , HTO o6i>HCHHeTca 6ojice 
HM3KMM coflep>i<aHMCM CaO B nopofle, Tai< i<ai< B o6p. 5b-2 ii 5b-l anuflOT 
OTCyTCTByCT. 

C0CT3BbI BTOpMHHblX MCJlKO^eUiyMHaTHX ĎMOTMTOB (aHaJIM3H 12, 13, 12a, 
13a) HMCiOT B O6CHX nceBflOMopcbo3ax Bbiflep>KaHHbiri cocTaB: B 1-M yqacTKe 
MX >KCJie3MCTOCTb OKOJIO 58 % , BO BTOpOM 55 57 % ; COflep>KaHMe AI9O3 
— cooTBeTCTBeniio 20,7 H 21 Bcc. % . Oi-m OTJiimaiOTCfl OT KpynHOHeujyMMaTbix 
penMKTOBbix 6MOTMTOB (aHajiM3bi 14 M 14a), 11 M e K) m, Mx 6ojiee Hii3i<yio >KCJie-
3MCTOCTb 54,6 II 53,8 % , M nOHM>KeHHyiO rjIMH03eMMCTOCTb ('—-19,2 Bec. % 
A1,0:!). 

CocTaB iuiari-ioKJia3a B ivie30CTa3Mcc PCTOBMKOB (28 % An, aHajui3 15) 
6JIM30K K cocTaBy njianiOKJia3a M3 HeM3ivieHeHHbix cjianneB (25 % An, TaÔJi. 1). 

B rrpe,n,ejiax 3-ro M 4-ro y-iacTKOB M3yMciibi cocTaBbi HOBOo6pa30BaHHbix 
KopfliiepiiTOB M 6110TMTOB, a Taioice njiarnoKJia3a 11 iijibMeroiTa. CocTaB 
pejiMKTOBoro rpaHaTa (aHajiii3 16, CM. piic. 5-1) 6JIM30K K npeflbiflymwM. 
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>Kejie3MCTOCTb KopiiMepMTOB Ha OÔOMX ynacrKax (aHajni3H 18, 19, 24, 26) 
KOJieSjíeTCH B npe/jejiax 37,5—40,5 % , npnneivi B KpaeBOw nacTH 3epHa (aHa-
nw3 18, o6p. 5b-2) >Kejie3MCTOCTB Kop/inepHTa MaKciiiwaJiBHa. BTopHHHbie 
ÔMOTMTH (aHaJIM3Bl 22, 28, 29) MMeHDT B UeJIOM nOHM>KeHHyiO JKeJie3MCTOCTb 
cxoflHbie JJJIJI i<a>KflOM nceBji,OMOpcp03bi npe/iejibi >Kejie3HCT0CTn (53—54 % 
B o6p. 5b-2, 5 6 — 5 7 % B o6p. 5b-l), M M/jeHTMMHyio rjiHH03eMMCT0CTb — 
č.0—22 Bec. % A^O;.. KpynHOMemynnaTbie ôypo-KopnnHeBbie pejiMKTOBHt 
ÔMOTMTH (aHajiM3bi 22, 28, 29) H M « O T B nejiOM noHM>KeHHyio JKejie3MTOCTb 
(53—54 % ) M rjiMH03eMMCTOCTb (19—20 Bec. % AL>0 : !). 

MejiKMe 3epHa MJibMeHMTa, B 3aMeTHOM KOJinnecTBe MHor/ia KOHneHTpn-
pyioinMeca BHyTpn Kop/j,nepHTa, co/iep>KaT /JO 2 Bec. % M n O . njiarnoKJia3, 
HeOojibuiwe BpocTKM KOToporo BiviecTe c KopfluepwroM M ÔMOTMTOM ynacT-
ByroT B nceBflOMopcp03ax no rpaHaTy, wweeT 3HamiTejibHO ôojibinyio OCHOB-
HOCTb (44 An, aHajw3 23) B cpaBHeHMn c njiarnoKJia30M M3 CJiaHiieB, n OT-
HOCMTCH K aHfle3MHy. 

CocraBbi nepBMVHbix M BToptmHbix ÔMOTMTOB 

riepeCMCT MMKp030HflOBbIX aHaJIM30B ÔMOTMTOB Ha KpncTajijioxMMnqecKHe 
cbopiviyjibi noflTBep>KflaeT 3aKOHOMepHbie pa3JinnPi5i B cocTaBax BH/jeJieHHHx 
reHepan,nň ÔMOTMTOB (TaÔJi. 3). 

H a flnarpaMivie Aliv+vi (oôniaa rjiMH03eMMCTOCTb) — co/j;ep>KaHHe Ti (pne. 
7 - 1) EMflHO, MTO MaKCMMajibHHM npe/ieji B coflep>KaHMM Ti JJJIJI MeJiKone-
myňnaTbix BTopnnHbix M KpynHoneniynnaTbix pejiMKTOBbix ÔMOTMTOB B opo-
roBMKOBaHHbix cjiamiax npniviepHO oflMHaKOB. B TO »ce Bpeivifl Bce BTOpnMHbie 
ÔMOTMTbl M3 nCeBflOMOpCp03 MMeiOT ÔOJiee BblCOKyHD OÔIIiyiO rJIMH03eMMCTOCTb, 
neM nepBMMHbie ÔMOTMTH M3 CJiaHneB MJIM KpynHoneinynnaTbie pejíHKTOBbie 
ÔMOTMTbl M3 OpOrOBMKOBaHHHX nOpOfl. TlOCJieflHMe flBa TMna ÔMOTMTOB ÔJIM3KM 
MOKfly coôoň no oôineiviy KOJinnecTBy Al. 

OneHb Ba>KHbie pa3JiwMMíi MOK/iy ano/iaMn oÔHapytfcaiOTCfl B pacnpe/ie-
jieHMM rjniH03eivia B IV- M VI-i<oopflMHau;MM. H a pne. 7 - 2 no OCHM OTJIO-
>KeHH oTHOCMTejibHbie KOJiMMecTBa rjiMH03eivia B TeTpaa/ipax 

Al,v Al,v n / A - í Alvi 
= — — " n H B OKTaSflpaX ÔMOTMTOB —r——- = 

ĽZ Si + Al,v / V £ Y 
Alv, „ 

Alvi + Mg + Fe + Ti + Mn ' ° 

B3íiTbie no flaHHWM Taôji. 3. OKa3ajiocb, MTO npn 6JIM3KOM co/jepjKaHMM BO 
Bcex TMnax ÔMOTMTOB OKTao/jpn^ecKOro AlVi BTopM^Hbie porOBMKOBbie ÔMO-
TMTM cofl,ep>KaT 3HanMTeJibHO ôanbine TeTpaa/jpnnecKoro Aliv, neivi cjnoflM 
M3 HCM3MeHeHHbIX CJiaHLTCB, MJIM pejIMKTOBbie KpynHOneniyňnaTbie ÔMOTMTbl M3 
oporoBMKOBaHHwx nopoj j . n o JiaHHbiM B e JI M K o c JI a B n H c K o r o (1972), 
B oôJiacTM HM3KO- H cpeflHeTeivinepaTypHHx cTyneHen noBbimemie Teivinepa-
rypbi npMBOJJMT K B03pacTaHMio co/jep>KaHMíi Aliv B ÔMOTMTax. CorjiacHO STO-
My KpMTepnio, CBCTJiooKpameHHbie ÔMOTMTH M3 oporOBiiKOBaHHbix nopofl, 
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paBHOBecHbie c KopflwepiiTOM, HBJIHKITCK 6ojiee BbicoKOTeMnepaTypHbíMM, 
neivi MejiKO- M KpynHOHeiHyňHaTbie ÔMOTMTH M3 HeM3MeHeHHHx cjiaHueB, paB-
HOBecHbie c rpaHaTOM M XJIOPMTOM. 

M3MeHeHMe cpa30Bbix paBHOBecnň B xofíe KomaKTOBoň nepeKpncTaium3aL\m>i 
rpaHaT-cmofísmbix cnaHU,eB 

l í p u OpOrOBMKOBaHMIÍ rpaHaT-XJIOpMT-MyCKOBMT-ĎMOTMTOBblX CJiaHHeB noji-
HOCTbio MCHe3aeT XJIOPMT, a 6ojibinafl nacTb rpaHaTa 3aiviemaeTC5i HOBbíM 
6MOTMTOM M KopflMepMTOM. B n o p o ^ a x He oÔHapyjKMBaeTCJi KaKwx-jiM6o 3a-
MeTHblX MeTaCOMaTMMeCKMX HBJíeHMM, M, nO-BHflHMOMy, npOUieCC HOCMJI M30-
xMMM êcKMM xapaKTep. 3 T O 03HanaeT, HTO Han6oJiee Bepo^THow MOflcnbio 
o6pa30B3HMH ÔHOTMT-KOpfliíepHTOBoro napareHe3Mca ^BJIHCTCH peaKHMJi 

G r 8 ř H M ) -!- C h l 4 5 + M u + Q = Bi 5 3 - 3 8 + Cor 3 7 . 37-41 H , 0 (1) 

CivieHa cnaHueBoro napareHe3Hca poroBiiKOBMM noi<a3aHa na pne. 8 - 1 . 
l i p u 3T0M rpaHaT-xjiopnTOBa£ accouwauMfl pacna^aeTCH. BO3MO>KHO, HTO 
HeKOTOpaH HaCTb KOpflMepHT-ÔMOTMTOBHX CpOCTKOB, OCOĎeHHO He coflep>Ka-
mwx pejiMKTOB rpaHaTa, B03HMi<Jia 3a c^eT pa3JioaceHMH OflHoro xJiopiiTa, 
6e3 ynacTHH rpaHaTa: 

Chl + Mu + Q = Bi + Cor + H 2 0 (2) 

IV + VI 

1.92 

1.88 

1.84 

1.80 

1.76 

1.72 

1.68 

1.64 

1.60 

$opM.eA 

+ + 

-
-
-

0.04 0.06 0.08 0.10 012 
I, cfcopM.e/j, 

_H1|V 

2Z 

33 

32 

31 

30 

29 -

28 -

27 • 

16 17 18 19 20 21 22 23 AI 

1 
o l o 2 + 3 

2 

_Jři.S 

PHC. 7. KpHcrajrjioxMMMqecKMe OCOSCHHOCTM pa3JiwHHbix TunoB SHOTHTOB : COOTHOLUCHHíI 
TMTaHMCTOCTH M o6lUCH rjlMH03CMHCTOCTM (1), M OTHOCMTejIbHHX C0flep>KaiIMW TCTpaSfl-

pw-iccKoro (AIivJ M oicrasflpMqecKoro (AIvi) rjiMH03eivia (2). 
FlOÍICHeHMÍ!: TMnbI ÔMOTMTOB : 1 — MCJIKIie M Kpynilbie 0MOTMTH M3 HeM3MeHCHHOrO CJiaH-
na (o5p. B-lO); 2 — KpynHOHcmyMHaTbie pejiitKTOBbie SMOTHTI.I ii3 oporOBiiKOBan-
IIMX cjiaiincii; 3 — MCjiKoieuiyĎMaTwe HOBoo6pa30BaHHwe SMOTMTH M3 nceBflOMopcpo3 

no rpanaTy M BO Bianoqenmix B KopflwepMTC. 
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Peai<u,MPi (1) M (2) x o p o i n o OTo6pa>i<aiOT xofl nepeKpncTajiJiH3au,MH c yqac-
TweM >KeJie30-MarHe3MajibHbix cpa3 B ďiereivie M g — F e — A I — K — S i . OflHaKO, 
yqiíTHBafl, HTO B rpanaTe coflep>KMTCH 3aMeTHoe KOJIMHCCTBO M n M Ca peajib-
naa peaKi^MH, o^eBU^HO, MívieeT 6ojiee CJIOJKHMM xapaKTep. HacTb M n CBH-
3WBaeTca BO BTOPM^HOM ÔMOTMTC, coflep>i<aiu;eivi 0,22—0,27 Bec. % M n O . 
.Hpyran ^acTb M n nepexo^MT B MJibMeHMT, MejiKne BPOCTKM KOTOporo B Kop-

Piic. 8. Ci\ieHa cj:a30Bbix pasnoBecnň npn oporoBiiKOBanini rpaHaT-xJioprrr-MycKOBirr-6iio_ 
TMTOBbix cJiannCB (1), K npeflncmaraeMbie nojiHbie paBHOBCCMíi B MycKOBHTCOflep>i<amnx 

poroBHKax (2). 

anepMTe coflcpxcaT noBbímeHHoe KOJIHHCCTBO M n O — j\o 2,1 Bec. % (xa6ji. 
2). Pacnafl rpoccyjiapoBOw MOJiei<yjibi rpaHaTa npiiBOfliiT K noHBjíeHMio B CO-
craBc 6i'iOTMT-KopflMcpi'iTOBbix nceBflOMopcpos HeôojibLuiix BKjiKiMeHMM njia-
rnoKJia3a Na 44 — 3naMMTCJibHO 6ojiee OCHOBHCTO, ^eiw B Me30CTa3Mce poro-
BiiKa. 

TaKiíM o6pa30M, KOMiuieKCnaH peaKuj-m p a c n a ^ a rpaHaT-xnopMTOBOíi ac-
couwaiiMM, y^iiiTWBaK)iu,aH peajibHbiw cocTaB rpanaTa, M O Ä C T iiivieTb ane^y-
ÍOIUMM BVIJX : 

GrF e_Mg-Mn-ca + Chl + M u + Q = Bi + Cor + I l m M n + A n + H 2 0 (3) 

3acny>KMBacT Bi-miviaHiie xaioKC cjieflyiomee o6cTOHTejibCTBO. BO3MO>KHO, 
nouHbiň pacnafl nepBMHHoro xjiopi-rra, HO Henojinoe pa3Jio>KeHwe rpaHaTa 
CBH3aiIO HC TOJlbKO C TdVI, HTO peaKIIMH OpOrOBHKOBaHMfl CJiaHH,eB He £0X0-
flHT ;(o KOHna. He MCKJIK><-ICHO, MTO B xo^e 3aMeuieHMfl 6MOTMTOM M Kopflwe-
pwTOM pejiMKTOBbie 3epHa rpaHaTa ivioryT nOBbiuiaTb CBOKD >Kejie3HCT0CTb co-
i'jiaciio peaKUMM civiemeHHoro paBHOBeci-iH 

Grre-Mg + M u + Q = GrF e + Cor + Bi (4) 
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KOTopoň 6jiaronpM5iTCTByeT cHJCKeHwe flaBJíeHiífl. noBbímeHne jKejie3MCTOc-
TM MO>KeT cnocoôcTBOBaTb cTa6HJiM3aijMM ocTatomwxca pejiMKTOB rpanaTa 
B paMKax HOBoro napareHe3wca G r 9 0 _ 9 2 + C o r 4 0 + Bi + Q. HeKOTopwivi nofl-
TBepjKfleHweM SToro MO>KeT cjiy>KMTb TO, HTO Bce pe3op6ľipoBaHHbie cppar-
iweHTbi rpaHaTOB HiweiOT >Kejie3MCTOCTb 90,5—92,3 % (TaÔJi. 2), Tor^a i<ai< 
6ojiee MarHe3MajibHwe BHeuiHMe nacTM 3onajibHbix rpaHaTOB M3 cJiaHH,eB, 
c >Kejie3MCTOCTbK) 88—89 % (TaÔJi. 1) cpe^M pejiwicroB HC o6Hapy>Keiibi. flpy-
n-iM íieoSxoflMMMM ycjiOBMeM CTa6MjiM3aiiMM B oporOBMKOBaiiHbix cjiaHuax 
rpanaTa Moa<eT cjiy>KMTb BbicoKoe coflepjKauMe B HeM Ca (CM. TaÔJi. 2). Kai< 
M3BecTHo, B MycKOBiiTcoflep>Kam;Mx nopoflax (a Bce HCCJieflOBaHHbie naivíM 
o6pa3iibi coflep>K3T MycKOBMT) BcneflCTBMe peaKin-in G r M g _ F e + Cor + M u -> 
- Bi + A n d l + Q, accouMauMji >Kene30-MarHe3MajibHoro rpanaTa c Kop^we-
pwTOM HeycToňqMBa. n a p a r c H e 3 n c G r + Cor + M u + Q cTaOnjien TOJIBKO 
n p n 3Ha^MTejibHoň npMMecM Ca MJIM M n B rpaHaTax, Kai< STO ycTaHOBJíeno 
Ha npwiviepe pafla perwoHOB (O s b e r g, 1971; O k r u s c h, 1971). B STOM 
cjiynae accouMauwH G r M g _ F e - M n - c a + Cor + M u + Q n Bi + A n d l + M u + 
+ Q He iicKJUonaioT flpyr flpyra, a MoryT cocyniecTBOBaTb B ycjiOBwax O^HOM 
TeivinepaTypHOH cyôcbaiiMM. 

OflHai<o ycTOHHMBOCTb napareHe3iica Cor + G r + Bi + M u + Q B o p o r o -
BMKOBaHHbix cjiaHuax Tpe6yeT ^onojiHMTeiibHoro noflTBepjKfleHWH. B nacTHOC-
TM, 6bIJI0 6bi >KCJiaTeJIbHO OÔHapyJKMTb B 3TMX nOpOflaX MflHOMOpCpHbie HO-
BOo6pa30BaHHbie KpucTajinbi >Kejie3HCTbix rpanaTOB 2-íí reHepauMM B acco-
HwauMM c KopflMepwTOM; HO B MMeiomnxcfl B nanieM pacnopsoKeHUM HIJIH-
cbax Tai<nc BTopiiHHbie rpanaTbi He o6Hapy>KeHM. 

nosTOMy 6ojiee BepoHTHMM i<a>KeTCfl, HTO poroBMKii OTHOCHTCÍI K aH.ua-
ny3MT-6noTMT-MycKOBHT-porOBMKOBOH cyôcpaHMM, Han6ojiee TMHMHHOM RKS. 
cpeflHeTeivinepaTypHoro MHTepBajia B noflaBJífliomeM ôojibiHMHCTBe KOHT3KTO-
Bbix opeojiOB (P e B e p fl a T T o, 1970; K o p M K O B C K H M, 1979). í lpef lno-
jiaraeMbie paBHOBeciia B STOM cyôcbaiiMM noi<a3aHbi Ha pne. 7 - 2- Beflyuiw-
MM riapareHe3McaiviM OTOÍÍ cyÔcpauMM HBJIHIOTCH Bi + A n d l + M u + Q H Bi + 
+ Cor + M u + Q. B TOM nacTii KOHTaKTOBOro opcojia poxoBCKiix rpaHMTOB, 
KOTopbiii oÔHajKen na noBepxHOc™ (CM. pne. 1) aHflany3MT He 6MJI BCTpe-
"-iei-1. OfliiaKO OH o6Hapy>i<eH na rjiyÔMHe, B 6ypOBOM CKBa>KHiic K V — 3 
( K r i s t in K l i n e c et al., 1979), H ycTHoe cooômeHMe. H a n ô o n e e O 6 M H -
iibiM fljiíi KOHTaKTOBwx nopofl oi<a3ajicH napareiie3MC Bi + Cor + M u + Q. 
npefleitbHaa :a<ejie3MCTOCTb 6noTMTa M KopfliiepMTa B HCM (Coi7 l0 + Bi-/,) noM-
TM IIOJIHOCTbK) COBna^aCT C COCTaBaMM 3TMX MMHepaJIOB M3 aH^ajiy3MT-Kop-
AMepi'iT-Si-iOTMTOBbix poroBMKOB BOKpyr MoflpaHCKoro MaccMBa B Manbix Kap-
naTax — C o r 3 9 + Bi-,7 (K o p M K o B c K H H M flp., 1985). 3 T O noflTBep>Kfla-
eT npMIiaflJie>KHOCTb KOHTaKTOBHX pOrOBMKOB BOKpyr POXOBCKMX rpaHMTOB 
K aHflajiy3iiT-6iiOTMT-MycKOBMT-poroBMKOBOw cyôcpaiiľiji, K3K H B Moflpan-
CKOM opeojie. 
PaccMOTpeHHbíc B HacTOíimeii cTaTbe npoueccbi pa3Jio>KeHwa M KopfliiepMTM-
3aHMM periioHajibHO-MeTaMopcpMHecKoro rpanaTa B KOHTaKTOBOM opeojie po-
XOBCKMX rpaHMTOB, OHeHb HanOMMHaeT aHajiorMHHbie peai<u;MM, oniicaHiibie 
H M H H e p o M (C h i n n e r, 1962) B opeojie rpaHOflMopwTOB J l o x u a r a p . Ofl-
naKO B nocjiefliieM cnynae oporoBMKOBaHMio no^BepraiOTca 6o:iee BHCOKO-
TeivincpaTypHbíc perMOHajibHO-MeTaMopcpM^ecKMe cnaHii,bi ÔMOTMT-cMjuiiiMa-

http://aH.ua
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HMT-rpaHaTOBOM cTyneHM, M nepei<pncTaji.nM3aHnfl onwcbiBaeTCH MHOÍÍ peaK-
Hneíi 

G r M ž _ F e + Sill + Q = GrF e_Mn + Cor (5) 

KOHTaKTOBMM MeTaMOpCpM3M B OpeOJie JlOXHarap HBJIfleTCH M30XMMMHeCKMM, 
H TaioKe npoMcxo^MT npw 6onee BHCOKOM TeivinepaType M 3HanHTejibHO 60-
jiee HM3KOM flaBJíeHMM, neM npe,n;mecTByioni,nň perMOHajibHbiň MeTaMop-
CpM3M. 

HeKOTopoe CXO^CTBO o6Hapy>KWBaeTCfl n C nepeRpi-tCTajuinsaHneň p e r n o -
HajibHO-ivieTaiviopcpMMecKMx cnaHueB B KOHTaKTOBOM o p e o n e CreňHax 
(O k r u s c h, 1971). B ero npeflejiax BMCCTO nepBOHanajibHoro napareHe3nca 
Bi + G r ± Sill + St + Q cpopMnpyeTca KOHTaKTOBaa accoHnaHMsi G r + 
+ Cor + Bi + Q. H o OTJiwroe COCTOMT B TOM, HTO B o p e o n e CreňHax perwo-
HajibHbiM rpanaT He 3aMeniaeTCíi HenocpeflCTBeHHO KopflwepMTOM, a BbiTec-
HMeTca ôojiee >Kejie3MCTbiM M 6ojiee MapraHneBncTbiM rpaHaTOM B n a p a r e -
He3Mce c Kop^wepMTOM. 3Ta peaKuna npoMcxo^MT c POČTOM TeivinepaTypbi 
npw CHM>KeHMM o 6 m e r o jjaBJíeHMH. 

reoTepMOMerpun m P-T rpenfí npoi^ecca oporoBiiKOBaHua cna.HU,eB 

OnpeflejiHH paBHOBecHbie reHepairnn MHHepanoB flByx Hano>KeHHbix APyr 
Ha flpyra 3TanoB MeTaMopcpM3Ma, MW M O K C M C noMOiiibio reoTepiwoMeTpoB 
oueHMTb M3MeHeHiie TeivinepaTypbi B xo^e nepeKpncTajiJiM3aHMM. K co>Kajie-
HMIO, MMeiOmneCH aCCOUnaUHM HC flaiOT B03M0JKH0CTM OnpefleJIMTb flaBJíe-
HMe, M Mbi oueHMBaeivi ero npw6jin>KeHHO, Ha ocHOBaHHn jmuib o ô m n x co-
06pa>KCHMM. 

B oporOBMKOBaHHbix cjiaHnax cneHMCpnnecKHn cocTaB KpynHbix nemyeK 
ĎHOTMTa M MX peaKUMOHHbie B3aMMOOTHOIHeHMH C MeJIK03epHMCTbIM 6MOTMT-
-MycKOBMTOBbiM poroBMKOBHM arperaTOM (pne. 6), flOKa3HBaiOT, HTO 3TM 6MO-
TMTH BMecTe c rpaHaTaMM ÍIBJIJHOTCH pejiMKTaMM pernoHajibHoro 3Tana ivie-
TaiviopcpM3Ma. npMHMMaeTca, HTO Ha Ka>KflOM OTflejibHOM ynacTKe (CM. pne. 
2 M 5, Taôji. 2) KpynnoMeuiyMHaTWH ÔMOTMT 6 H J I paHee paBHOBeceH c rpaHa-
TOM, MW nojiynaeM cjieflyioinwe 3HaneHMíi (TaÔJi. 4) : no TepMOMeTpy I l e p -
q y K a M flp. (1983) — 507—522 °C, no TepMOMeTpy <t> e p p M M C n n p a 
( F e r r y — S p e a r , 1978) — 414—458 °C. 3 T M nwcppbi coBna^aroT c oueH-
K3MH TeMnepaTyp pernoHajibHoro MeT3MopcpM3Ma no nen3MeHeHH0My rpa-
HaT-ÔMOTHT-XJIOpMT-MyCKOBMTOBOMy CJiaHITy (OÔp. B-10, T30JI. 4). 

Mbi MO>i<eM npe^noJiaraTb, HTO B n p o u e c c e 3aMenieHHfl rpaHaTa MCTIKO-
•-ieuiyMnaTbiM BTOPMHHHM ÔMOTMTOM, HMeiomHM 6ojiee BbicoKyio rjiMH03eMwc-
TocTb M >Kejie3MCTOCTb, B03HMKajio HOBoe paBHOBecne Me>Kfly pe3opĎMpo-
BamibiMM pcjiMKTaMM rpaHaTa n 3aMemaiouinM ero 6MOTHTOM. ECJIII B Ka>Kfloň 
M3 M3yneHHbix nceB,n;oMopcp03 (pne. 2 - 2 n 5 - 1 , Ta6n. 2) paBHOBecHbi Ha-
XO/líIHIMeCH pHflOM BTOpMHHMM ÔMOTMT H rpaH3T, TO, K3K 3T0 CJieflyeT 113 
Ta6ji. 4, Mbi onpe^ejiHeM cJieflyioiiiMe TeMnepaTypbi HOBHX paBHOBecnň n p n 
KOHTaKTOBOM MeTaMopcpM3Me: no n e p n y K y n flp. — 525—541 °C, no 
O c p p n M C n M p y — 457—486 °C. 
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T a 6 JI n u, a 4 

TeivinepaTypHbie oqcuKW ycJiOBMŮ peraoHajibnoro M KOHTaKTOBoro MeTaMopcpi-iaivia 
no 6noTHT-rpanaTOBOiviy M KopfliiepiiT-rpaiiaTOBOMy TepMOMeTpaM 

MnHepajiBHbie napbi 

n e p M y K H flp. (1983) 

B i — G r 
TepMOMCTp 

C o r — G r 
TepMOMeTp 

F e r r y — S p e a r 
(1978) 

B i — G r 
TepMOMeTp 

PerMOHajibHbiň MeraMopcpM3M .-

a) rpaHaT-xjiopnT-6noTMT-MycKOBHTOBbiM cjianeu, 
(o5p. B-10, pne. 2 - 1 ) 

Gr(2) — Bi(6) 
Gr(3) — Bi(6) 

522 
517 

455 
442 

6) pejíHKTw rpaHaTa -f- xpyrmoneuiyHnaTbie ÔIIOTHTH B oporoBiiKOBannbix cnaHuax 
(o6p. 5b—1 M 5b—2 pne. 2-2 M 5-1) 

Gr(9) — Bi(14) 
Gr(10) — Bi(14) 
Gr(9a) — Bi(14a) 
Gr(8a) — Bi(14a) 
Gr(16) — Bi(22) 

51S 
515 
511 
507 
522 

KOHTäKTOBbM MĚTlLM0pCpH3M: 

447 
445 
421 
414 
458 

3aMemeHi'ie rpana'ra 

Gr(9) — Bi(12) 
G r ( l l ) — Bi(12) 
Gr(10) — Bi(13) 
Gr(10a) — Bi(12a) 
Gr(lOa) — Bi(13a) 
Gr(16) — Bi(18) 
Gr(16) — Bi(21) 
Gr(16) — Cor(18) 
Gr(16) — Cor(19) 

MejiKOMeinyimaTbiM SMOTMTOM M Kop/niepiiTOM (o6p. 
II 5b—2, pne. 2-2 M 5-1) 

536 474 
540 475 
541 486 
525 457 
538 477 
528 468 
534 479 

483 
459 

5b—1 

ECJIM HOBoe paBHOBecwe B03HiiKano M MOKfly pemiKTaiviii rpaHaTa M 3a-
MemaroruMM ero Kop/inepiiTOM (pne. 5b - 1, o6p. 5-2 ,Ta6ji. 2), TO ero TCM-
nepaTypa no rpaHaT-KopjjwepiiTOBOMy TepivioiviCTpy n c p H y K a M jip. (1983) 
— 4 5 9 — 4 8 3 °C, MTO coBnaflaeT c noKa3aHMHMM ÔMOTMT-rpaHaTOBoro Tep-
MOMeTpa O e p p H M C n M p a. 

J\jm HaneceHMH B03MO>KHoro Tpeniia KOHTaKTOBOŕi nepexpncTaniiMsariMM 
CJianueB Ha P-T /JwarpaMiviy MeTanejniTOBbix paBHOBecMM (K o p n K o B c K M VI, 
1979), cjieflycT npiiHflTb B03MO>KHbie 3HaHeHMH rraBJicHMH Ha I M II STanax. 
ECJIM pCrMOHaJlbHMM iMeTaMOpCpM3M OTHOCMJICfl K KMaHMTOBOMy rany ( P s = 
= 400—450 MPa), i<ai< MM npcflnojio>KHJiM BMUIC, TO iiaBJíeHi-ie B KOHTaicro-
BOM OpeOJIC, Tlie B03HMI<aK)T ntfTHMCTbie pOrOBMKM, ĎOraTblC >KeJie3MCTHMM 
KopAnepiiTOM, Bparj; JIM npeBbiHiajio 100—150 M P a . B STOM cnynae BO3MO;KHH 
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2 BapwaHTa P-T TpeHflOB (pne. 9): I-I — c TeMnepaTypHbíMM oneHKaMi-i no 
cp e p p w M C n M p y, II-II — c oueHKaMM no n e p M y K y n flp. 

fljia TpeHfla II-II TeivinepaTypbi periiOHanbHoro MeTaMopcpM3Ma (•—-510— 
520 °C) nonaflaiOT na P-T flwarpaiviivie B pawoH TPOMHOM TOHKM cnjiMKaTOB 
rjiwH03eMa, HTO cooTBeTCTByeT BbicoKOTeivinepaTypHoň nojiOBime craBpojin-
TOBOH CpaUMM, TflC IHHpOKO CTaÔllJieH CTaBpOJIMT, a yCTOMHMBOCTb xjiopnTa 
B Myci<0BMTC0,n,ep>K:amMx CJiamjax onenb orpaHnqena. TeivinepaTypbi KOH-
TaKTOBoro MeTaiwopcpM3Ma flUH Tpen^a II-II (•—-520—540 °C) 6JIII3KM K Bepx-
neiviy npe^ejiy CTaômibHOCTM MycKOBnTa — naiany ero pacna^a na Andl + 
+ Ksp. 

400 500 600 T°,C 

PlIC. 9. P—T TpCHflbl KOHTaKTOBOH nCpCKpi-ICTanjIM3aĽ(HH perHOHaJlbHO-MeTaMOpCpHMCC-
Kiix cjianueB Ha P—T fliiarpaMMc paBHOBeci-iň fljín MCTanejíHTOB (K o p n K o B c K H ň, 

1979). 
noíicticHiisi: I-I — cor/iacHO Bi—Gr TepMoiweTpy F e r r y - S p e a r (1978) H Gľ—Cor 
TepMOMeipy n e p q y K a n flp. (1983), 11 -J I — no B i — G ľ TepMOMeTpy n e p M y K a 
n up. (1983). PaBHOBCCMJi cnjiMKaTOB rjiKH03eMa — no H o l cla w a y (1971) (cnjiouiHbie 
JIHHHH); nyiiKTnp — npeflnonaraeMoe nojio>KeHne JIHHHH Ky—Ancll corjiacHo npnpo«-
HI.IM HaÔJIlO/lCHMÍIM (K O p M K O B C K M U, 1979). IllTpHX-nyHKTHp — 3KCnepMMCHTajlbHa!I 
KpwBaa pa3Jio>Kenna MycKOBi-rra c KBapucM řípu P = Pii^o. 

TeMiicpa'rypw pcnionajibHoro MeTaMopcpn3ivia, coruacHO Tpei-i.ny I-I 
(—420—450 °C), cooTBCTCTByiOT na P-T flwarpaMivie rpamme rpanaTOBoň 
n cTaiipojniT-xjiopnTOMflHoň cyôcpauwn, a yanOBHH KOHTaKTOBoro MCTaiviop-
cpM3Ma (—450—490 °C) — HaMajibHoň CTynemi aHAaJiy3HT-6MOTMT-MycKOBMT-
-poroBMKOBoň cyôcpauMii. 

l ipu napareneTM^ecKOM aHaJin3e cnaHueB panoHa PoxOBue—XIDKHC 6MJIO 
ycranoBJíeno, ITO perwoHaJibHbrä MeTaMopcpM3M cooTBeTCTBOBaji npeniviy-
rnecTBenno rpaHaTOBOii cyôcpannn, r^e CTaBpojinT emc HeycTOňi-iMB, no BO 
Bcex Tiinax nopofl ninpoKO cTaônjien xjiopiiT. B oporOBMKOBaHHbix nopo^ax 
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ycTanoBJíeH TOJibKo napareHC3Mc Cor + Bi + M u + Q 6e3 npM3Hai<OB fla>xe 
nacTHHHOM neycTOMHHBOCTM MycKOBMTa, HTO BepoaTHee Bcero OTBenaeT HH-
qajibHOM CTyneHM aHflajiy3MT-6noTMT-MycKOBMT-porOBMKOBOM cy6cpauHii. n o -
3TOMy Ham npeflCTaBJíaeTCH, HTO Tpeiifl I I 6ojice peaJibHO cooTBeTCTByex 
ycTaHOBJíeHHHM na.Mii npnpo,n,HbiM napareHe3ncaivi. 

3a.KTiKmeHMe 

B paíioHe K»KHoro BenopMKyivia ivioK^y cc. PoxOBU,e n XM>KHC, BepoíiTHO, 
npoxoflMJiM nojiMMeTaiviopcpMHecKMe npoueccbi BapnciiMMCKOro M ajibnuiicKoro 
oporeHe3a. KoHTaKTOBOe B03fleíícTBMe poxoBCKHx rpaHMTOB Ha perMOHajibHO 
MeTaMopqpM30BaHHbie MCTanejiHTbi cepwM rjiaflOMopHOÍí AOJIHHH Bbipa3HJincb 
B KapflMHajibHOM npeo6pa30BaHMM MMHepaJibHbix accouwauHM BCJieflCTBiic 
M3MeHeHMH P-T-X(Mg—Fe) cpa30Bbix paBHOBecMň. PeniOHajibHbíM MeTaiwop-
cpii3M HM>KHenaneo30MCKMx nopofl cepm-i TjiaflOMopHOM AOJIUHH flocraraji 
ycjiOBMM rpaHaTOBOM 3 0 H H , MaKCMManbHo — Hanajia cTaBpojiMT-xjiopwTO-
iiflHOM 30HH. MwHepajibHbie accoiíMaiiHM MajiorjiHH03eMMCTbix MeTanejnniTOB, 
a TaK>Ke MeTa6a3MTOB cooTBeTCTByiOT rpaHaTOBOM 30He; craBpojiiiT H xjiopn-
Toiifl ne 6UJIM o6Hapy>KeHH. OnpeflejieHwe TeivinepaTypH ivieTaiviopcpM3Ma 
c noMombio flByx BapiiaHTOB 6noTMT-rpaHaTOBOro reoTepMOivieTpa (F e r r y 
•— S p e a r , 1978; II e p 4 y K M #p. , 1983) flajio HecKOJibKO pa3JiiiHHbie pe-
3yjibTaTbi, npMT-ieivi 6ojiee peajibHbiMM c TOHKH 3PCHMH cpaBHeHPifl c neTpo-
rcHCTM^ecKOM ceTKOM (K o p M K o B c K M ií. 1979) Ka>KyTCíi TeivinepaTypbi pc-
raoHajibHoro MeTaMopcpM3ivia 420—450 °C npii npeflnojiaraeMbix flaBJícinmx 
400—450 MPa. 

KopflMepMT-ôíiOTMTOBafl MMHepajibHaa accouMauMfl KOHTaKTOBbix porOBii-
KOB, Hajio»ceHHaíi Ha cnannbi rpaHaTOBOM 30HM, cooTBeTCTByeT HanaJibHOM 
cryneHii aHflany3MT-6MOTMT-MycKOisMT~poroBMKOBOM cyôcpauMH (K o p H K O B-
c K H M, 1979). 06pa30BaHne poroBMKOB c KopflwepHTOiví conpoBO>Kflajiocb 
yMepeniibiM noBLiuiem-ieM TeivinepaTypbi, npM6jiM3MTe^bHo na 30—40 °C — 
SO BejiimMHbi 450—490 °C (Bi—Gr, Cor—Gr reoxepMOMCTpbi), HO BccbMa 
3HaHiiTCJibHbiM — na 300—350 MPa, cnaflOM flaBJíeHMH flo BCJIMHHH nopaflKa 
100—150 MPa, ycTaHOEJieHHMM na OCHOBC neTporeHeranecKOM CCTKM (TpeH-
flbl I-I, I I - I I ; piIC. 9). 

06pa30Baii i ie KopfluepHTa M ôwoTMTa B KOHTaKTOBbix porOBiii<ax B opeojie 
POXOBCKMX rpaHirroB cBH3aH0 c pacna^OM xjiopMTa H rpanaTa M napareHe-
3HCOB xjiopiiT+MycKOBiiT + KBapn; (peaKiiwa 2) H rpaHaT+xjiopi'iT+Myci<OBMT+ 
4-KBapH (pcaKUMH 1, 3). 

HacTM penMKTOB rpanaTa c nOBbiuieHHbiM coflepjKaHweM Ca- H F e - KOM-
noHeHTOB (X|. |; = 90,5—92,3), BepoíiTHO, MorjiH cocymecTBOBaTb c iiOBOOÔpa-
30BaHHbiMii KopfliicpiiTaMH, y KOTopbix X F e = 37,5—40,5 (peai<ij,HH 4). 

M3MCHCHHC npcflnojiaraeivioro KiiaHiiTOBOro Tuna p c r n o H a n b u o r o MCTa-
MopcpM3Ma (c cpeAHeBwcoKMM flaBJíeHMciví) na aHflajiy3MTOBbiM ™ n KOHTaK-
TOBOľO MCTaM0pCJ3I13Ma (HM3KOe flaBJíeHHe) MOniO COOTBeTCTBOBaTb HOHTM 
M30TepMMHeCKOM ^eKOMnpeCCMH, BbI3BaHHOM TCKTOHMHeCKHM nOflliCMOM flaH-
i-ioro 6jiOKa nopofl M BHeflpcHweivi rparniTHbix Marivi ( T h o m p s o n — E n g ­
l a n d , 1984) B BepxHwe ropw30HTbi 3CMHOM Kopbi j\o rjiyôwHbi ne 6ojiee 
4—6 KM, HTO COOTB6TCTByeT JIMTOCTaTMHeCKMM naBJíeHMHM 100—150 M P a . 

http://na.Mii
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