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CEPrEfl nETPOBMH KOPMKOBCKMM* — UITEOAH KAľAH** — 
— MAPI/1AH nyTMLU*** — MľOP nETPMK**** 

METAMOP^MHECKAJI 30HÄJILHOCTb B KPMCTAJlJIMHMKyME 
CYXM M BBICOKOTEMnEPATyPHMM ABTOMETACOMAT03 

B rJIMH03EMMCTBIX TPAHMTAX CTPA5KOBCKJ1X TOP 

(PMC. 15) 

P e 3 K) M e : B KpHcrajiJiMMecKOM KOMnueKce Cyxii BbiflejiíiiOTCH 2 30-
H M MeTaiviopcj3it3Ma: cTaBpoJiiiT--aHflany3HT-6MOTMTOBa5i (Ha nepi-icbe-
pilll) II CHJIJIMMaHHT-SnOTMT-MyCKOBMTOBaíI (ÔOJIbHiaa HaCTb KpHCTajl-
jiMHMKyMa). n o neTporeHeTMiiecKOii ceTKe flaBJíei-nie 11a n p o r p e c c w B -
HOM 3Tane o n e m i B a e T c a B 300 M P a , a iíHTepBaji TCMnepai-yp — OT 
540 flo 590 °C. B CBpaBHeHMii c SJ1I13KHMII n o Tiiny MeTaMopcpH3Ma 
opeoj iaMii Majibix K a p n a T n n o B a » c c K o r o MHOBua, o p e o j i Cyxii oi<a-
3HBaeTCH iiai-iMeHee rjiySi-iiiiibiivi. 
CHUJiMMaHiiT-MycKOBHTOBbie a r p e r a T b i B rjiMH03eMiicTbix rpaHUTax 
o6Hapy>KiiBaiOT npi i3naKi i MeľacoiviaTimecKoro nponcxo>KfleHMsi, 3a 
oiCT s a M e m c H i i a MariviaTMMecKiix no j ie sb ix uinaTOB n S i i o r n T a . 3a-
MemeHiie conpoBOKflaexcj i B M H O C O M M g , F e , N a , C a n Macra K, H T O 
>'Ka3biBaeT 11a n p o u e c c BbicoKOxeMnepaTyptioro KIICJIOTHOTO Bbimcjia-
HMBaHiia. O T 6 o n e e miipoKO p a c n p o c T p a H e H H o r o B r p a m i T a x n p o -
nCCCa MyCKOBMTM3aUMM, yCJIOBHÍI 06pa30BaHMH MyCKOBMT-CMJIJIMMaHII-
TOBbix arperaTOB OTJiMHawrcsi nOHi-i>KenHOM aKTMBHOerbio K. TaKoti 
n p o q c c c n o xiiMHMecKOií TenfleHUMii MO>KHO paccMaTpiiBaTb x a x 6 0 -
j iee rjiyQHHHbiM a n a n o r iviycKOBiiTOBbix n aHflajiy3MT-iviycK0BMT0Bbix 
rpeii3eHOB. n p e f l n o j i a r a e M b i f i iiHTepBan TeivinepaTyp B x o ^ e iweTa-
coMaTOsa — 6 0 0 — 5 5 0 °C. 

A b s t r a c t : T h e f o l l o w i n g t w o m e t a m o r p h i c z o n e s c a n b e d i s ­
t i n g u i s h e d i n t h e S u c h ý c r y s t a l l i n e c o m p l e x : s t a u r o l i t e - a n d a l u -
s i t e - b i o t i t e ( i n t h e b o r d e r ) a n d s i l l i m a n i t e - b i o t i t e - m u s c o v i t e ( t h e 
m a j o r p a r t of t h e c r y s t a l l i n i c u m ) . A c c o r d i n g t o t h e p e t r o g e n e t i c 
g r i d t h e p r e s s u r e a t t h e p r o g r a d e s t a g e is 300 M P a , a n d t h e t e m ­
p e r a t u r e r a n g e i s f r o m 540 t o 590°C. T h e S u c h ý a u r e o l e p r o v e s 
t o b e l e s s d e e p a s c o m p a r e d t o t h e a u r e o l e s of t h e M a l é K a r p a t y 
a n d t h e P o v a ž s k ý I n o v e c w h i c h a r e , h o w e v e r , c l o s e t o t h e f o r m e r 
b y t h e t y p e of m e t a m o r p h i s m . 
T h e m u s c o v i t e - s i l l i m a n i t e a g g r e g a t e s i n t h e h i g h - a l u m i n a g r a ­
n i t e s s h o w s i g n s of m e t a s o m a t i c o r i g i n a t t h e e x p e n of m a g m a t i c 
f e l d s p a r s a n d b i o t i t e s . T h e s u b s t i t u t i o n is a c c o m p a n i e d b y l o s s 
of M g , F e , N a , C a a n d p a r t of K, w h i c h p o i n t s t o a p r o c e s s of 
h i g h - t e m p e r a t u r e a c i d i s l e a c h i n g . T h e c o n d i t i o n of f o r m a t i o n of 
t h e m u s c o v i t e - s i l l i m a n i t e a g g r e g a t e s a r e d i s t i n g u i s h e d f r o m t h e 
p r o c e s s of m u s c o v i t i z a t i o n , m o r e w i d e l y s p r e a d i n g r a n i t e s , b y a 

* A-p C. n . K o p n K o B c K H ň, MHCTMTyT r e o j i o r w i py^HLix MecTOpoA/ieni-iii, n e T p o -
rpacpiiH, M H i i e p a j i o n n i M r e o x i i M n n A H CCCP, CTapoMOHeTHMi-i n e p . , j \ . 35, 109017 
MocKBa. 

**,Hou,. Jl-p III . K a r a H , xaHfl. nayK, Kacbe/ma reojiori-in 1-1 naj ieoHTOJiorai i EcľecTBeH-
n o r o cjíaKyjibTera yiinBepci-rreTa MM. íl. A. K o M e u c K o r o , MnbiHCKa flOJii-ma, B-2, 842 15 
BpaTMCJiaBa. 

* * * r r _ p M . n y T 11 tu, KaHfl. iiayK, K a c p e ^ p a neľporpacpKí-i EcTCCTBeHnoro cbaKyjib-
TCTa YHHBepciiTeTa H M . a . A. K o M e u c K o r o , MjibiHCKa ^o j i i rna X - l , 842 15 Epa-nicj iaBa. 
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•ra 9, 814 73 E p a r a c J i a B a . 
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greizens. The supposed temperature range m the coul se or 
somatism is 600—500 °C. 

Í984Í B H ^ — » o ~ £ 3 „ a a " „ T e L H y » ,acT b Kp„c™,,,ec,<or„ „ -
pa to^ZlZ c»oeo6pa3H„e ra»„03e»»c™e 6„oTHT-„ycKOB„TOBMe „ rpa-

waHMTOBbie); 2 - aMcpM5ojiMTbi; j cpenHeaepHMCTbie oKOTMTOBbie rpaHOflwopjiTbi; 
,i HeeyJHiTOBbie MMmaTMTbi; 4 - ™ e™° M <peflH P a n j l M T 0 B H f l H bie n neriviaTOHflHbie 
5 - „BycJiKWHbie rpaHMTb, (npeo6jia«a ommi « m ^ 6 ™ J* 7 _ a M c h l I6oJi-6Ho-
rpana™ c rpanaxoM M ̂ ^ ^ ^ ^ ^ p Ä * * câ eaaxocxb, 
r ™ r ô p ^ e T a ľ l ľ e = b P ľ í o P - M — b , U - r c o ™ * ™ r p a „ : 

1 2 _ pasJioMbi; 13 — jiMHiisi HaflBMra. 
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iiaT-MycKOBMTOBbie rpaHMTH ( H o v o r k a — F e j d i, 1983), Tor«a Kai< 
rHewcH, MurMaTHTM M CJiaHUbi o6pa3yiOT ceBepo-3anaflHoe n roro-BOCTOHHbie 
oôpaMnem-m MacďiBa. 

B HacTOHinew CTaTbe paccMaTpMBaerca ivieTaMopcpM^ecKaH 30HajibHOCTb 
B KpMCTajiJiMHMKyMe CyxM, a Taioxe npoMCxo>Kfleniie cMJiJiMiviaHMT-MycKOBM-
TOBHX M MyCKOBMTOBWX CCrperaUHM M npO>KMJIKOB, xapaKTepHbIX flJIH CMH-

MeTaMopcpMMecKMX rpaHMTOB 3TOro pawoHa M Bcex Crpa>KOBCKi-ix r o p . 

nporpeccMBHax MCT3.MopcpvmecKa.il 30i-ianbHOCTb 
B oTJiMmie OT MaJibix KapnaT M riOBa>KCKOro PlHOBH,a, cpej\u ivieTarviop-

cpimecKMx nopofl KpwcTajuiMHHKyivia Cyxu npeoÔJiaflaroT OTHOCMTejibHO BH-
coKOTCMnepaTypi-ibie cMJiJiMiviaHMTCOflep>Kam,Me rpaHaT-flBycmoflHHbie M flBy-
oniOflHHbie CJiaHHbi M rHeticbi 6e3 CTaBpojiMTa. Eojiee HH3K0TeivinepaTypHbie 
CJiaHUbi co CTaBpoJiMTOM M anAaJiy3MTOM BCTpe^aiOTca oneHb peflKO, M TOJib-
KO Ha carviow nepncpepMM RpMcrajuiimecKoro aflpa (pne. 2). 

AHajiii3 naparene3MCOB MeTaiviopcpMMecKMx nopofl n0Ka3a:i, TTO OHM OT-
HOCHTCH K flByiw TeivmepaTypHbiM cyoipauMaivi — cTaBpojiMT-aHflajiy3MT-6MO-

TMTOBOM H CMJlJIMMaHMT-6MOTMT-MyCKOBHTOBOM ( K o p M K O B C K M K , 1979). 

C T a B p o .n M T — a H Ä a JI y 3 H T — 6 M o T n T o B a J 3 o H a 

nopOflbl nepBOM CTaBpOJIMT-aHflaJiy3MT-6l'10TMTOBOM 30HM BCTpcqeHbl B 
UByx iviecTax. B ceBepHOii n a c r a KpiicTajinMHecKoro a « p a (pne. 2) B paíioHe 
CnaBHKOBoň AOJIHHH, B 1 KM K r 0 3 OT HaBOMCKoro Bepxa, B cJiaHuax oÔHa-
py>Ken napareHe3MC 6MOTMT + anflaJiv3MT + MycKOBMT c HeÔOJibiraiivni pe-
JIMKTaMM CTaBpOJHITa BHyTpM KpynHHX KpMCTaJIJlOB aHAajiy3MT3. K 3T0ÍÍ » e 
30He Mbi ycjiOBHO OTHOCMM H KDKDB -qacTb Cyxn (paíioH PyflHaHCKoii J lero-
Tbi), rflc B flBycjiiOflaHOM cjiaHue 6e3 CTaBpojiMTa coflep>KaTCH KpynHbie i<pwc-
TaJiJibi aHflajiy3irra c HeôojibiuoM npwrviecbKí cpMÔpojiMTa. 

TaKinM o6pa30M, B MycK0BMTC0Aep>KamMx n o p o ^ a x STOM 3 0 H M BCTpena-
IOTC5I cjicflyioLLUie napareHe3MCbi (npn BO3MO>KHOM y-qacTMM HJibMeHMTa MJIM 
pyTHJia) : 

S t + Ancll + G r H- Bi + M u + PI + Q* 
Ancll + G r + Bi + M u + PI + Q 
Gr + Bi + M u + PI + Q 
Bi + M u + PI + Q 

npwcyTCTBwe CTaBpouMTa B oqeríb iviajibix KOjniHecTBax, M npewMyme-
CTBCHiio B BMfle pejiMKTOB BHyTpM flpyrax MMHepajiOB, yi<a3HBaeT, HTO na-
paivieTpbi MeTaMopcpM3Ma na nepwcpepMM KpwcTaJiJiM^ecKOro KorvmjieKca Cy-

* 3 n e c b n na;icc — cnc/jyiom,ne ycjiOBi-ibie o S c m i a n e H H H : A b — ajibôiu', A l s — cnjini<aT 
ľJiMH03CMa, Ancl l — an f l ajiy3HT, B i — 6 H O T H T , C h l — xjiopirr, C l z — K J I H H O U O H S H T , 
C o r — KopAiiepi-iT, C u m — KyMMMHrroHMT, G r — r p a n a T , H r b — p o r o B a a oÔMaHio, 
K y — Kiianirr, M i e r — M H K P O K J T H H , M U — MycKOBMT, P I — njiarwoKJia3, Q — KBapii, 
S i l l — CMJIJIIIMaHMT, S t — CTaBpOJIMT. 

http://MCT3.MopcpvmecKa.il
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xM 6JIM3KH K BbicoKOTeivinepaTypHOMy npeflejiy cTaBpojiMT-aHAany3JTT-6jio-
TMTOBOÍÍ cyôcpauMii, orpaHMHeHHOMy peaKinieň pa3Jio>KeHJ«i CTaBpojiMTa B 
MycKOBiiTCOflepÄamMx n o p o ^ a x (St + M u + Q = Bi + A n d l + G r + H 2 0 ) 
(CM. pne. 4). TjiaBHoe oinvnue OT aHaj ionumoíi cyÔcpauMM riOBaxcKoro 
MnoBua — nojiHoe OTcyTCTBiie KHaHHTa; 143 ciuiiiKaTOB rjiimo3eMa B paBHO-
BeCMM CO CTaBpOJIMTOM CTaÔMJieH KpynHOnpM3MaTMHeCKMM aHfl,ajiy3MT, H3-
peflKa c He6ojibuiOM npMiviecbK) cpw6pojiMTa. í lapareHe3iicbi cTaBpojiiiT-aH-

flajiy3MT-6MOTMTOBOň 30HH noi<a3aHbi Ha pne. 3, 1. 

PMC. 2. KapTa MeTa.MopcpMHecKoíi 30HajibnocTM KpHCTamiMHecKoro MacciiBa Cyxw 
B CTpa>KOBCKi-ix ropax (no K a h a n — P u t i š in K a h a n et al., 1978; 

K O p H K O B C K M H M «p., HaCTOHLUaH CTaTbíl). 
O603H3.Hew4fi K CMMBOJISM 1—9 (MHfleKC-MHHepajiH M MMHepajibHbie accoqiiaqiíM) : 1 — 
Bi (Bi + Mu) 2 — Gr (Bi + G r ± M u ) , 3 — St + A n d l (St + And + G r + Mu), 
4 — Andl (Bi + A n d l + Gr + Mu), 5 — A n d l + Sill (Bi + Sill + Andl ± Gr + Mu), 
6 - Sill (Bi 4-Si l l + Gr + Mu), 7 - Sill + Gr (B rpamixax), 8 - Hrboiúe-green (Hrb + 
+ P1 + Q). 
CiíMBOJibi MMHepanoB (na pne. 2 n B TeKCTe): Ab — ajibĎHT, Als — cnjiMKaT rjiMHOseivia, 
Andl — aHflaJiy3HT, Bi — 6HOTMT, Chl — xjiopHT, Clz — KJIMHOI;OH3JIT, Cor — Kop-
fli-iepi-iT, Cpx — KJii'monupoKceH, C u m — KyMMMHrTOHMT, Ep — 3nn«0T, Gr — rpaHaT, 
Hrbolivé-green — oJiMBKOB0-3ejieHaa poroBaa oOiviaHKa, I lm — JUibMenMT, K s p — Ka-
jiMeBbiň noJieEoň uinax, Ky — KuamiT, Mier — MMKPOKJIMH. Mu — MycKOBiix, Ort — 
opxoKJias, PI — njiarwoKJiaa, Q — raapii, Ru — pyriui. Ser — cepMiiMT, Sill — CMJIJIM-
M3HMT, Spes — cneccapTMH', St — cTaiipoJWT, Tour — TypiviajniH. 
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Kpoivie oôbiHHbix MycKOBHTCOflep^camMx cnaHueB M rHeňcoB, B STOM 30He 
oÔHapy^KeHM TaioKe 6e3MycKOBMTOBbie, 6oraTbie rpacpHTOM MeTanejiMTbi c 
naparene3MC0M cTaBpojiMT + KopflwepKT + rpaHaT + 6MOTMT + KBapii. B 
HMX CTaBpOJIMT npPICyTCTByeT B BMfle pe30p6MpOBaHHHX peJIMKTOB BHyTpi'I 
KopAMepMTa. riapareHe3MCbi St + C a r M G r + Cor c periionajibHO-MeTa-
MOpCpMHeCKHM KOpflMepMTOM BCTpe^aKlTCH BO MHOľMX aH,najiy3MT-CMJII[MMa-
HMTOBbix opeojiax, HO K M m b B nopoflax, ôeflHbix Kajraeivi (L a 1 — S h u k l a, 
1975; F r o e s e, 1968). 3 T O CBH3aH0 c TCM, MTO AJIM HacbimeHHbix KajiweM 

[ t i , Oj) S 

1 \ 

Pne. 3. napareHe3MCbi MycKOBKTCOflepjKamiix BeflHwx KajtbUHeivi raeňcOB H anamjeB 
CTaBpOJIHT-aHflaJiy3MT-6MOTMTOBOH (1) M CMJIJIJlMaHHT-GllOTMTOBOM (2) 30H. 

MCTanejiiiTOB B BO3MO>KHHX ajibTepnaTMBHbix peaKuwax St + Cor + M u — 
Bi + Andl(Sil l) -r Q M G r + Cor + M u = Bi + Andl(Sil l) + Q B npjipoAHbix 
ycjiOBwax cTaOujibHa s c e r ^ a npaBan ^iacTb paBeHCTBa. liosTOiviy napareHe3M-
cw St + Cor M G r + Cor B cpeflHeTeiwnepaTypHbix cJiaHuax BO3MOJKHH TOJib-
KO n p n nojiHOM OTcyxcTBMM MycKOBMTa, B KJiacce HeAOCbiru;eHHbix Kajnieivi 
MeTancju-iTOB (K o p M K O B C K M M, 1979). MuTepecHO, HTO B TaKKX n o p o ^ a x 
CTaBpOJIIIT yCTOMHMB flO 60JICC BMCOKMX TdVmepaTyp, 1CM B MyCKOBMTCO-
flepjKainMx naparei-ie3i-icax — M cocymecTByeT He TOJIBKO C aHflaJiy3MTOM, 
HO M C CMJIJIWMaHMTOM. 

CaM cbaKT naxoflKM CTaBpojiMT-rpaHaTOBOro a i a i m a , co#ep>Kaiiiero cra-
ĎMJibHbiň KopflľiepwT, flOKa3biBaeT, HTO B MeTaMopcpniíecKOM KOivinjieKce Cy-
XM KopflMepnT B npwmjune MO>KCT BCTpenaTbca TaioKe M B MycKOBMTCOflep-
>Karrj,Mx MeTanejiMTax, HO K MIH b B MarHe3MajibHbix cocTaBax nopo/i;, 6 e 3 rpa-
HaTa M CTaBpojiMTa, K 3 K noKa3aHO Ha pne. 3, 1. 

C H Jl JI H M 3 H 1! T 6 M O T M T M y C K O B M T O B 3 H 3 O H a 

Eojibiuafl nacTb anaHueB u THCMCOB, HenocpeflCTBeHHO npMMbiKaiouíMx K 
rpaHMTaiví, MJIM coxpaHíHOinnxcfl B MejiaiiocoMe MMriviaTMTOB, OTHOCHTCH K 60-
nee BHCOKOTeMnepaTypHOM CMJUIMMaHMT-6llOTOT-MyCKOBMTOBOŕí 30HC, B KO-
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Topopi ii cTaBpojiiiT M aHflajiysnx nojiHocTbro noiesa iox. OCtwHwe flJia nee 
napareHe3i'icbi (pi-ic. 3, 2): 

Bi + Sill + G r + M u + PI + Q 
Bi + Sill + M u + PI + Q 
Bi + G r + M u + PI + Q 
Bi + M u + PI + Q 

B MarHesMaJiBHHX n o p o A a x B npHHunne B03MO>KeH (HO noi<a ne oĎHapyaceH) 
KOPflMepMT CMJIJIHMaHMT 60JIBUieií MaCTbK) npCACTaBJteH (J)M6pOJIKTOM. H 
ľ e OTopBix ynacxKax - H a n p M M e p , na cesepnoM ciuiOHe pyn. CBHMpxa 
(HO M n a Apyrnx Mecxax) - ero coÄep>KaHMe B rpaHax-ABycjnoflHHbix cJiaH-
uax nocxwraex 1 5 — 2 0 % (P u t i š, 1976). 
" MyľKOBHT npeÄcra iu ie í AByM* r e n e p a H H S M ^ IlepBOTHHH - ™ P * H -
HeCKHM MyCKOBHT paBHOBeceH C CHMHM3HHT0M, ÔMOTHTOM H rpHHaTOM BTO-
p r a t i f t - aaMemaer HX (ocoôeHHO MHTCHCMBHO - BÔJIHSH rpannxoB 
B oôoHX c j i y r o a Be^HHHHa qemyeic MycKOBMxa npHMepno o A i m a » ^ « O H M 
DaMHHaKJTCH T O « 0 paBHOBeCHBíMH ^ 6 0 PeaK^OHHMMM B aHMOOTHO-
meHHHM c ocxanbHBiMM MHHepaJiaMii. n a p a r e n e s n e SiU + K s p B Mexamop 
diMHecKMx n o p o n a x ne Bcxpenaexca. 
* B opToaMcpHGo.HTax H M e T a r a 6 6 p o H 3 c H ^ M a H n T - G n o x n x - ^ K O B M x o -
BOM 30HH B paBHOBeCHH BCipenaiOTC* SOieHai „ M O M B K O B , e K H » O -
B a » oÔMaHKa M H H O H O H S M X , H H 0 r A a MOHOKJIHHHBIM nnpoKcen B flByx 06 
r m m x HDencxajieHM peflKwe flJia flaHHOro p a n o n a TMHBI nopoA — K Y M -
MMHXXOHHX porOB005MaPHKOBBIM H rpaHaT-pOrOBOOÔMaHKOBBIH aMcpHeo.MTBi. 
TaKMM oôpaaoM, cxaônjibHbiMM HBJI5HOTC5I cJieflyioinne napareHesMCbi: 

Hrb,,.,,n + Clz + Bi -1- PI + Q 
Hrb:,ive^reen + CPX + PI + Q 
Hrbg r.en + Cum L PI + Q 
Hrbgreen + Gľ ± Bi + PI + Q 

n p H Ô M S H T e j i t H a í . o L i e n K a P-T n a p a M e x p o B 
M e T a M o p cp M 3 M a 

n o 06UIHM cpasoBHM paBHOBecHHM MH modern peKOHCTpynpoBaxb npor-
neccMBHHH P-T xpeHA MexaiviopcpMSMa KpncxajuíMHnKyivia Cyxii Ha ť-i «na-

MM M Mexane^TOB (pne. 4). IIocKOiiBKy cxaBpo.nx B M y c ™ c 
nerwcaniíx noponax 3xoro pafiona ncMesaex oAHOBpemeHHO c iiHBepciien 
ľ n ' S -SO, P-í TI,CHÄ HporpeccHBHOro s x a n a g * X V Q - S Í S T S 
^enes XO^KV nepečenému! JIMHMM paBHOBecwM St + Mu + y tíi -f AIS -r w 
t ľ n d l SPI . T O cooxBexcxByex ^ e m n o OKO.O 300 MPa (nnHH* S Ha p « a 
4) CTaBPO^T-aHfla^HT-ÔMOTHTOBaH 30Ha npeflCTaBJíena a^ecb H e B HOJIHOM 
o k e ľ e a I X H B - peayKUHOHHbiMM „apareneaHcaMK. oxBenaK^MK ee BKCO-
KOTCMnepaTypnoH rpannue. C flpyroň CTOPOHH. acconnanns Sill , Ksp + 
+ Mu + Q H ľ BcrpeíaercH. „ oieflOBaxe^HO, BHCOKOxeMnepaxypnHM npejen 
CMMHMaHHT-6HOTHT-MyCKOBHTOBOH 30HH (HaHaJIO Pa3JI0>KeHnH MyCKOBHTa 
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•c KBapucm) He floCTwrajicH. TaKiiM o6pa30M, nepenafl TeiwnepaTyp B opeojie 
Cyxii HesejiMK, u MCXO#ÍI M3 neTporeHeTMHecKOň ceTKii, BKJiaflMBaeTCH B HH-
TepBaji 540—590 °C. Y^MTHBaa CMHiweTaiviopcpMHecKyio npwpofly oojibinew 
MacTM rpaHMTOB paňoHa CyxM, ii nojiiiyio coxpaHHOCTb B MX siooKOHTaicrax 
nepBMHHoro MycKOBKTa, MOJKHO noiiaraTb, HTO TeMnepaTypa KpncTannM3a-
HMM rpaHMTOB BPHA J™ HaMHoro npeBbiuiajia 600 °C. 

P s ,k6 

5 

4 

3 

2 

~ 5 0 0 ' 600 T " . C 

PMC. 4. OparMeHT P-T flwarpaMMM cpeflHeTeMnepaTypHbix paBHOBCCMM 
B MycKOBMTCOflepacamwx nopoflax (K o p H K o B c K M ň, 1979), c nwmieň P-T TpeHfla 

nporpeccMBHoro 3Tana MeTaMopcpM3Ma KpHCTaJiJiMHMKyMa Cyxw (S). 
rioHCnei-iMsi: KoopflHnaTH TpoŕmoM TOHKM CHjiMioTOB rjiMH03eMa — no H o l d a w a y 
(1971), paBHOBecMe M u 4- Q , = K s p + Als řípu P H 2 o = Ps no K e r r i e k (1972) H X a -
p M K O Ľ y K flp. (1972). Pa3JiMHHbiM Kpanow noi<a3aHbi HOJIÍI ycTom-iMBOCTM napareHe3M-
COB Mu + Sill M Mu + Andl npw aBTOMeTacoMaTjmecKoii nepeKpMCTajMM3auMH rpaHM­
TOB. 

CpaBHCHwe c P-T Tpen^aiviH 30HaJibHoro MeTaiviopcpii3Ma Manbix KapnaT 
(I 3Tan) n noBa>KCKoro PlHOBpa (K o p n K O B C K M M H flp., 1984; K o p w-
K O B C K M H — n y T M m, 1985), noKaswBaeT, HTO opeoji Cyxw — HawivieHee 
rjiyĎMHHHM M3 Bccx Tpex, xoTíi pasjiiimiH B flaBJícHMM MOK/iy HMMM ne npe-
BbiiiiaiOT 5 0 — l O O M P a . Tai<, B p a ň o n e Cyxii OTcyTCTByeT KwaniiT, Bcrpe-
qaroiiiiiMCfl B noBa>Kci<oM PIHOBUC, M ne BbiflejiaeTCH caMOCTOflTenbHan CTaB-
pOJIMT-CMJlJIMMaHMTOBaH 30113, xapaKTCpnafl flJIH HeCKOJIbKO ÔOJICC rjiyÔMHHblX 
opeojiOB Majibix KapnaT M IlOBa>KCKoro I/IiioBua. Ofliiai<o B UCJIOM BCC Tpii 
opeojia MoryT 6 H T B OTiieceiibi K ofltioMy Tímy — K i<OMiuiei<cy yiviepeHHbix 
.HaBJíeHMM (300—400 MPa), n BcpoHTtiec Bcero HMCIOT oflini M TOT >Ke Ba-
PMCCKMM B03paCT. 

-Ps 
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BbicoKoreMnepaTypHbie aBTOMeracoMaTiwecKMe npoľ\eccbi 
B rJIMH03eMMCTbIX rpaHMTax CyxM 

B KpMCTajiJiMHecKOM KOiwnjieKce Grpa>KOBCKHx r o p 6ojibiiiOM MHTepec 
B neTpojiorMMecKOM oraouieuHM npeACTaBJííiiOT rjiMH03eMMCTbie rpaHaT-
-MyCKOBMT-6MOTMTOBbie rpaHMTbl C CMJIJIMMaHMTOM. reOJIOITlHeCKaa n03MUMa, 
neTporpacpMMecKaa M neTpoxwMjmecKaa xapaKTepwcTMKa rpaHMTOB, COOT-
HOUieHMH C BMeiIiaiOIHMMM nOpOflaMM M B03MO>KHbie CnOCOÔH 06pa30BaHM5I 
o6cy>KflaiOTCH B cneirManbHbix nySjíMKaiiMHx ( I v a n o v , 1957; K a h a n e t 
al., 1978; K a h a n , 1980; P u t i š , 1983; H o v o r k a — F e j d i , 1983). 
nôsTOMy B HacToameň CTaTbe M H pacciviOTpMM TOJIBKO oflHy ocoôeHHOCTb 
reHe3MCa 3TMX rpaHMTOB B03HHKHOBeHMe B HMX MyCKOBMT-CMJIJlMMaHMTO-
Bbix M CMJiJiMMaHMTOBwx cerperauMM. 

JloKajiM3aHMa rjinH03eiviMCTbix rpaHMTOB B Hanoojiee BbicoKOTeivmepaTyp-
HOÍÍ CHJIJIMMaHMT-ÔMOTMT-MyCKOBMTOBOM 30H6 yKa3bIBaeT Ha MX KOHCDOp-
MHOCTb C MeTaMOpCpM3MOM. fljlfl rpaHMTOB HaCTO xapaKTepHO HOJIOCMaTOe 
reTeporeHHoe crpoeHMe, c nepeflOBaHMeivi jieiiKOKpaTOBWX ynacTKOB c ner-
MaTOMAHOM, cpeflHe3epHMCTOíi MUM anjiMTOBMAHOM cTpyKTypoň M 6ojiee Me-
30i<paT0Bbix, o6oraiueHHbix 6MOTMTOM, rpaHaTOM M iviycKOBMTOM. H o XM-
MMHecKOiviy ' cocTaBy, cornacHO cOBpeivieHHbíM KJiaccMCpMKauMaM (S h a n d, 
1927; T u r e k i a n — W e d e p o h l , 1961), paccMaTpMBaeMbie nopoAbi 
OTi-iocHTca K r p y n n e MaJiOKaJibuneBbix rJiMH03eMMCTbix rpaHMTOB (H o v o r-
k a F e j d i . 1983). KnaBHbie MMHepajibi — KaJiweBbíM noneBOM uinaT, 
KMCJibíM njiarMOKJias, KBapH, 6MOTMT, rpaHaT, MycKOBMT M CHJiJiwiviaHMT. r p a -
HMTbl OÔJiaflaiOT IViarMaTMMeCKOM CTpyKTypOM, C 3aMeTHbIM MflMOMOpcjHlSMOM 
nJiarMOKJia3a (HepeAKO 30HajibHoro) oTHOciiTejibno KBapua M KajiMumaTa. 

H T O KacaeTca rpaHaTOB, MMeioiiiMx niipon-cneccapTOH-aJibMaHAMHOBbíM 
cocTaB TO T o B o p K a M O e M A n (H o v o r k a — F e j d i, 1983) npuBeiiM 
yÔeflMTejibHbie flOKaaaTejibCTBa MX KpMCTajiJiMsauMH HenocpeACTBeHHO MS p a o 
njiaBa. H a OTO yKa3biBaiOT OBreApaJibHbie cbopMbi KpMCTaJuiOB rpaHaTa, MX 
noHTM roMOreHHoe crpoeHiie M paBHOBecHbie OTHOiuenMa C MarMaTiinecKiiMM 
nojieBHMM iunaTaMM M ÔHOTMTOM. no-BHflMMOiwy, ÔJiaronpMHTCTByiomyH) 
pojib B o6pa30BaHMM MariviaTMHecKOro rpaHaTa iirpaeT HecKOjibKO noBbiiueH-
H a a MaHraHocpMJibHOCTb pacnjiaBa. Bce ai-iajiM3MpoBaHHwe rpanaTH (H o v o r-
k , a _ F e j d i , 1983; Ta6. 3) cOAep>KaT OT 4,4 flo 8,0 Mac. " n M n O ; no-
CKOJIbKy B COCTclB ÔMOTMTa M n He BXOflMT, HpMCyTCTBIie OTOrO KOMMOHeHTa 
B pacnjiaBe AOJIÄHO cnocoôcTBOBaTb noHBJíeHHK) AonoJiHMTeJibHoň Mn-co-
Aep>Karn;eM cba3bi, TO ecTb rpanaTa. 

AHajiM3 yciiOBMň o6pa30BaHMa rpaHaTCOAepJKauíMx cMHMeTaMopcpMMec-
KMX rpaHMTOB Ha nppiMepe MHOTMX perwoHOB noi<a3aji ( M a K a p y n i e B -
T a p a p M H, 1964), HTO 6jiaronpMaTHbiMM cpaKTOpaMM pacurapeHMa CTaômib-
HOCTM MarMaTMHecKOro rpaHaTa 3a cneT ÔMOTirra aBJíaiOTca TaroKe: noHii>KeH-
Hoe coAep>KaHMe CaO M noBbimeHHaa >Kejie3MCTOCTb iviaTepiiHCKoro pacnjiaBa. 

B o 3 M o >K H bi e c n o c o 6 bi o 6 p a 3 o B a H M H M y c K O B H T a 
M Č U J Ú H M a H M T a B r p a H H T a x 

M3yneHMe npnpoAHbix rpaHMTOB M SKcnepMivieHTajibHbie MccjieAOBaHMa rpa-
HMTHbix pacnjiaBOB yi<a3biBaioT Ha pasjiiiHHbie cnocoôbi BOSHMKHOBCHMH 
B HMX MyCKOBMTa M CMJIJIMMaHMTa. 
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MycKOBMT Mame Bcero MMeeT nocTManviaraHecKuií xapaKTep, 3aivieinaH 
ÔMOTMT M nojieBbie mnaTbi. TMnnqnoe npoHBJíeHwe STOro n p o u e c c a B rviajio-
rjiyÔMHHbix rpaHMTax — o6pa30BaHMe MycKOBMTOBbix rpeŕbeHOB ( K o p >K M H-
c K M ň, 1955). KpMCTajuro3aiiM5i MycKOBMTa HenocpeflCTBeHHO 143 pacnjiaBa, 
corjiacHO SKcnepMMeHTaJibHbirvi M pacneTHbiivi /laHHbiivi, B03MO>KHa TOJIBKO npw 
flaBjíeHMM BHiue 400—500 M P a ( T h o m p s o n — T r a c y , 1979), TO ecrb 
B ycjiOBMflx, npeBbirnaiOHiirx rjiyÔMHHOCTb MeTaiviopcpM3Ma M rpaHMTOo6pa-
30BaHim, onpefleneHHyK) HaMH JIJIÍI KpncTajiJiMHecKoro KOiwnjieKca Cyxii. 

Í(JIH CMJiJiMMaHMTa M jipyrwx cMjiMKaTOB rjiMH03eivia cymecTByiOT Tpw 
B03MO>KHOCTM 06pa30BaHMH MX B rpaHMTax : 

1) ilOJIMMOpcbbl AI2SÍO5 MOryT B03HMI<aTb B XOfle KOTeKTMMeCKOM MJIM 
3BTeKTMMeCK0M KpMCTajIJIM3aU,MM paCnjiaBOB BHC0K0rjIMH03eMMCTbIX rpaHMTOB 
( T h o m p s o n — A 1 g o r, 1977; fly6pOBCKHŽ, 1981). B npiipoflHbix 
ycjiOBMHx T3KMM MľiHepanoM Maiu;e OKa3biBaeTca aHiiajiy3MT, nervi CMJIJIM-
MaHiiT ( C l a r k e et al., 1976). l i p u SBTeicrMHecKOň KpwcTajiJiM3ar(MM CM-
nMKaTbi rjMH03eivia 6yflyT paBHOBecHbi c nojieBHMM innaTaiviM, ÔMOTMTOM 
M KBapu,eM, cpoprviMpya BMecTe c HMMM ManviaTimecKyio rpaHMTHyio CTpyi<-
Typy. 

2) ďiJiJiMiviaHMT BCTpe^aeTCH B KanecTBe rvn-iHepajia najieocoMw MJIM MC-
jiaHocOMbi rpaHiiTorHeŕicOB M MMrrviaTMTOB, MJIM >i<e coxpaHaeTca B ncpepa-
6oxaHHbix KceHOJiMTax rjiMH03eiviMCTbix cjiaiíij,eB B rpaHMTax (M e h n e r t, 
1968). ripM 3TOM CMjiJiMMaHMT paBHOBeceH c oi<py>KaiornMMM MMHepanaMM 
MejiaHOcoMbi, HO B/jojib KOHTaKTOB c jicMKOcOMOM oneiib n a c r o o6Hapy>KM-
BaroTCH npM3HaKM ero 3arvieiHeHMH M pe3op6uMM nojieBHMM rnnaTaMM MJIM 
MycKOBMTOM, BCJie/íCTBMe npMBHOca mejiOMeň co cTopoHbi rpaHMTHOro pac-
njiaBa. 

3) CMJiJiMMaHMT, BMecTe c MycKOBMTOM, oôpasyeTca i<ai< paHHMM nocT-
Mar.MaTMHecKMM MMi-iepaji 3a cqeT 3arvieiHeHMH nojieBbix uinaTOB M 6noTMTa 
B CTajiHio BbicoKOTeMnepaTypHoro KMCJiOTHOro BbiinejiaHMBaHMji (K o p M-
K o B c K M ň, 1963). B STOM ciryqae COOTHOHICHMH MMHepajiOB o6paTHbie Tervi, 
HTO Ha6nioJj;aK)TC5i Ha KOHTaicre MenaHOCOMbi M JieMKOcoMbi — nojieBbie uina-
Tbi HC 3arvieujaH3T cMJiJiMMaHMT, a Hao6opoT, caMM 3arvieiu,aK)TCfl CMJiJiMMaHM-
TOM MJIM CMJiJiMMaHMT-MycKOBMTOBbiM arperaTOM. TaKOM npou,ecc M/ieT c BH-
HOCOM UJejIOHCH. 

n e T p o r p a c p M M e c K M e O C O Ô C H H O C T M M y C K O B H T O B H X 
M M y c K O B M T - c i i j i J i M M a H M T O B b i x a r p e r a T O B 

B r p a H M T a x C y x M 

B rJIMH03eMMCTMX rpaHMTax CTpa>KOBCKMX TOP IViyCKOBMT M CMJIJIMMaHMT 
BCTpenaiOTCH B cjie/ryiomMx cpoprviax: a) MOHOMMHepajibHbie a r p e r a ™ CMJIJIM-
MaHMTa; 6) cMjijiMMaHMT-MycKOBMTOBbie cpocTKM; B) OTflejibHbie KpynHbie 
njiaCTMHKM MyCKOBMTa, MJIM CKOnjieHMH M npO>KMJIKM ÔOJiee MejIKMX MyCKO-
BMTOBbix qernyeK. 

CMJIJIMMaHMT B rpaHMTax npeflCTaBJíeH MCKJHOMMTeJIbHO CpMÔpOJIMTOM 
B BM/ie jiJiMHHbix, qacTO M30rHyTbix nyHKOB. Tai<Me nynKM pa3BMBaK)TC5i M O K -
rpaHyjiíipHO, B KOHTaKTax MarrwaTMMecKMx nojieBbix mnaTOB M KBapua, JIM-
60 nepeceKaiOT MX no/i npoM3BOJibHbirviM yrjiarww (pne. 5). 



190 KOPM KOBCKMW - KAľAH - nVTMIU - riETPMK 

P M C 5. ManrtJaKfflUdic- ny.oK cpHOpo^OBOro — M a , p a c c e * * * * * 3epHO 
KBapua B rpaHMTe. YBCJI. X 120. 

nojieBHMM uinaTaMM, B TO >Ke BpeM>i Jd J2 nenexonaT B CCTB 

TOHKMX MyCKOBMT-CMJIJIMMaHMTOBHX npOXMJIKOB, Oecnop>A 
KBapii, njiarnoKJiaa M KaJiMinnax (pne 7) n M C 1 0 T A B O M H O C expo-

e H M e __ ^ p a ^ a * jacrj. COCXOJT - - ™ ^ Í a n B H i MycKO-

.CMJUiKMaHMTOBHM arpcraTOM sepen K a ™ n ^ a J ^ cpeÄróeHHHX KOHxaK-
„ycKOBHra. oropo^a OTÄ.ijx-eT c ; ™ - H ^ ; ; a r r y ° A ľ B S o c B B M f l e T t x a ^ e 
TOU c KanninnaTOM. OfluaKo b H e c K M i ™ > j ' 6 3 n „ O M e x y T 0 i -
npHMUC CCKymfC KOHTaKM C l ^ l l M M U T a c KaMHinaxoM, 

-r»%ľ 3 ;L=ľLľrraľ;e^ľ=ľ,, y c-/o B ,/™, 
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Pne. 6. BMMMHepaJibHbiň CMJiJiMMaHMT-MycKOBMTOBbiM arperaT, pacceKaiomiiM 
a 3aMemaiomMŕi 3epH0 njiarnoKjia3a. YBCJI. x 120. 

PlIC. 7. CCKyiHHC MyCKOBMT-CMJlJIMMaHMTOBbie npO>KMJlKM B rpamiTc. YBCJI. X 115. 
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Pne 8 MoHOMHHepajibHasi MycKOBMTOBaa OTopom<a, oxflCJisHomaa 6iiMMHcpaJibHHM 
MyCKOBHT-CMJTJIMMaHMTOBblH arperaT OT MHKpOKJlima. YBCJT. X 120. 

AnajiorMMHbie peaiaiMOHHbie cooxHOiueHiiH HaÔJitOAaKyrca ÄJIH KOHxaKXOB 
MVCKOBMTa H CMJMMMaHMXa C ÔMOXMXOM. OôbPXHO ÔMOXHXOBbie ^emynKM n o « 
pasjíMHHBíMM yraaivíM cpesaroxca ny^aum cpnopojiMxa, r iHor Ä a c npuMecwo 
MVCKOBMTa (pne. H ) . HepeflKO cpwopojuix BMecTe c MYCKOBMTOM B BM«e 
pea^MOHHOM KaňMbi oÔpaMJiaiox ÔMOXMX C Kpaes, JIH6O no Bcemy Konxypy 
3CpHa JIMÔO C OflHOM M3 CTOpOH (piIC. 12 M 13). 

MoHOMHHepajibi-ibie KPHCTEUIJIH MycKOBMxa (wHorfla coAep^auiKe BHyxpw 
iiecKOJibKO MeiiKnx wrojiOK cpMÔpojmxa), TaK>Ke MMerox npwsHaKH BTO P MH-
Horo npMcxOHmeHMa. OHM nepeceKarox rmacxMHKM OMOxnxa M coflepacai. ero 
pesopéwpoBaHHHe cpparMenxbi. MycKOBMT aaMeuiaex M ruianioiuias — B cpop-
me KpynHbix MOHOKpMCxaJiJiOB M ceKyupix cerperauMM. 

TaKMM oôpasoM, B r p a a n x a x Cyxn MO>KHO BMflexb pa3HOo6pa3Hbie cpopMbi 
MeracoMaxMHecKoro aaiwemeHMH nojieBbix uinaxoB, ÔMOXMxa M KBapua M Y C -
KOBMXOM H CMJIJIMMaHMXOM. PaCCMOXpeHHbie BWUie peaKUHOHHbie COOXHO-
HICHMÄ MMHepajiOB HeBOSMOJKHbi B cjiy^ae 3 Bxeim«ecKOM KpMCxajimoauMM, 
Korna Bce cpasbi floji>KHbi 6bixb paBHOBecHbi Meacfly COÔOM. B xo * e speivia HM 
MVCKOBHT HM CMJl̂ MMaHMX He HBJI5UOXCH OCTaTOMHMM MaxepnaJiOM Mejiano-
COMbl MJIM CKMaJIMTOB CJiaHHeB, HOCKOJIbKy o6a MMHepaJia pa3BHBaiOTM 
B jieMKOKpaxoBbix rpaHMxax c MaraaxMaecKMMM cxpyKxypaMM a MX CPOCXKM 
MJiM oxAejTBHbie 3 e p H a MMeiox na pejiMKXOBbiň, a HajioJKeHHbW xapaKxep, MXO 
CBMflexejibCXByex o npoaBJíeHMH nocxMarMaxM^ecKOro aBxoMexacoMaxosa. 
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Pne. 9. HenocpeflCTBeHHbiŕi KOHT3KT cmini-iMaHiiTa c Kajii-ieBUM noJieBUM uinaTOM. 
CwjuiwMaHMT siBJííieTCH HacTbio ccKymero MycKOBMT-cniuiwviaHMTOBoro arperaTa, 

noKa3aHHoro Ha pMc. 5. yBen. x 220. 

10. Saiii-iD'-iaTbie KOHTypw BHĽIIIHCW nacTM nnacTWHKH AiycKOBirra B KOHTaicre 
c iuianiOKJia30.M. YBCJI. X 120. 
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PMC. 11. MemyiiKa MariviaTMMecKoro ĎMOTMTa (nocTaBJieHHoro Ha yracamie) 
nepeceKaeMaa nyjKOM CMJUiMMaHiiwTa (BBepxy) n MycKOBMT-ciiJiJiHMaHiiTOBbiM 

arperaTOM (sHK3y). YBeji. x 180. 

PMC. 12. MycKOBHTOBasr M MycKOBMT-CMJUiHMaHMTOBas peaKqwoHHaa oTopcmKa (CBCTJIOC) 
B KpaeBOM H3CTM ÔMOTMTa. YBejT. X 120. 
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PMC. 13. OpariVieHT CTpoeHMfl flByCJlOMHOn MyCKOBWT-CMJIJIHMaHMTOBOH OTOpOHKH 
EioKpyr ÔMOTMTa: BHyTpeHHHfl nacTb KaŕiMbi — a r p e r a T 3epeH CHjuiHMamiTa, 

BHeiIIHÍia — MyCKOBMT. YBeJI. x 220. 

X n M i i i e c K a s H a n p a B J í e H H O c T b p e a K u, M ŕi 
M y C K O B M T M 3 a i ^ M H M C H JI M M a H MT H 3 a I( M H 

Bce nponeccbi 3aiwemeHHH nojieBbix mnaTOB M ÔMOTMTa MYCKOBMTOM, 
c ynacTMeM MJIM 6e3 ynacTHH CMJiJiMiviaHMTa, OKa3ajiMCb 6JIM3KM no CBoeň 
XMMMHeCKOM HanpaBJíeHHOCTM. 

PeaKU,MM 06pa30BaHMH MyCKOBMTa: 

Bi -> M u + (Mg, F e ) 0 + K , 0 + H , 0 + Q (1) 
K s p + H , 0 - M u + K , 0 + Q (2) 
PI + K 2 Ó + H 2 0 - M u + N a 2 0 + C a O + Q (3) 

PeaKUMM o6pa30BaHMH MycKOBUT-CMJuinMamiTOBOro arperaTa, c pa3JiMM-
HHMM KOJIMqeCTBeHHblMM COOTHOĽUeHMHMM 06OMX MMHepajIOB : 

Bi - M u + Sill + (Mg, F e ) 0 + K , 0 + H , 0 + Q (4) 
K s p + H , 0 - M u + Sill + K , 0 + Q (5) 
PI + K 2 0 + H 2 0 ->Mu + Sil í + N a 2 0 + CaO + Q (6) 

J],aHHbie p a c n e ™ noKa3HBaiOT, HTO MycK0Bnra3auM}i M CMJMMMaHMTM3au;MH 
rpaHMTOB conpoBO>KflaeTca BHHOCOM Na, Ca, M g M F e . HTO KacaeTca K, TO 
B oflHwx peaKUMJix (3aiviemeHMe ôwoTwra M iojiMĽunaTa) OH BbraocMTCíi B flpy-
rwx (3aivieineHMe njiarwoKJia3a) — npjiBHOCMTCíi. yqpiTHBaa, HTO 3aiviemeHMe 
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njiarnoKJia3a MYCKOBHTOM (C CMJiJiMMaHMTOM HJIH 6é3 Hero) — caMbiň pac-
npocTpaHeHHbifi MeTacoiviaTHHecKHH npoiiecc B rpamiTax, cyMMapHbiň 6a-
jianc Bcex peaKiinň ^OJOKCH B SojibuiHHCTBe cjiynaeB npiiBOflHTb K B03pacra-
Hiao aôcojiiOTHoro coflep>KaHľiíi K B iravieHeHHbix rpaHHTax. 

C TOHKH 3peHMH OOHICH TeH^eHLun-i (K o p >K H H C K H H, 1955) paccMaxpn-
Baeivibie 3aivie:uieHHa npeflCTaBJíHKíT COÔOH TMHHHHHH n p o u e c c KMCJIOTHOTO 
BHĽuejia^MBaHMH, B ycjiOBMflx nepeivieHHOM, HO BCB >i<e HCCKOJIBKO noHii>KeH-
HOM aKTHBHOCTIÍ K 2 0 B paCTBOpaX. llpi'I 3TOM IÍCXOflHMH rpaHHT OÔeflHíICTCH 
N a H ciinbHbiMH ocHOBaHMHMH (Mg, Fe, Ca), oôoraniaeTcsi cjia6biM ocHOsa-
HMeM Al, a OTHomeHHe A1/(K + Na) B03pacTaeT. 

M3MeHeHMH cocTaBa wcxoflHoro rpaHMTa B STOM n p o u c c c e x o p o u i o BIIAHO 
na fliiarpaMivie Al — (K, Na) — (Mg, Fe) c HSOMTOHHMM KBapqeivi (pne. 14), 
Ha KOTopyío HaHeceHM MHHepajibi BBicoKornMH03eMMCTWx rpainiTOB Cyxii. 
Flojie l a cooTBeTCTByeT BajiOBHM cocTaBaM pa3JiHHHbix ranoB rpamiTOB, 
npoaHanM3MpoBaHHbix Haivni. Kai< B H ^ H O n a flwarpaiviMe, cocTaBw Bcex rpa-
HiiTOB naxoflHTCH B cba30BOM TpeyrojibHHKe M u — Micr(Ab) — Gr(Q). 3 T O 
XOpOUJO flOKa3bIBaCT, MTO npil 60JIbIH0M COflep>KaHHH MyCKOBIITa H CMJIJIM-
MaHMTa, OTHomeHHe A 1 2 0 3 (CaO + N a 2 0 + K 2 0 ) B rpanuTe CTaiiOBiiTCsi 
Bojibuie 1 (OHO paBno 1 HenocpeflCTBeHHO B TOHKC M i e r (Ab) HJIH >i<e na 
KOHHOfle M i e r (Ab) + Bi. ECJIH JIO npojiBJíeHHH MeTacoMaT03a rpaHHT co-
CToaji TOJibKO H3 njiarnoKJia3a, KanneBoro nojieBoro mnaTa, KBapua, 6noTHTa 
H rpaHaTa, ero BajiOBbiň cocTa flOjraeH Haxo/iMTbCfl BHyTpn nojia M i e r (Ab) — 
— Bi — Gr, npwMepHO B TOHKC 1. 

Al 

Mu 

Mi 

IAb) 

S í l ! 

(Ú \ 
i \ \ \ 

+ Qz 

^ < \ 

Or 

IK.Na] (Mg,Fe) 

Pne. 14. Tpenfl M3MeHeHMH BaJiOBoro cocTaBa rpaHHTOB no Mepe 
pa3Bnrn5i MCTncoMaTHMecKCH MycKOBiiTioauHH u ciiJiJiHMaHHTH3aqnn. 

ľíoíicucniiíi: 1 — riinoTeTiiMCCKiiň ncpBiľ-iHbifi rpamiT cocTaBa Q + Ksp + Pl(Ab) 4-
+ Bi + Gr (6c3 MycKOBMTa n CHjijiMMaHMTa); la — none cocxaBOB BwcOKOrjiMH03eMMC-
Tbix rpamrroB MaccuMBa Cyxii faanHbíc aBTopoB); cocTaBbi MycKOBMTOBoro (2) n 6HMH-
HepajibHoro MycKOBHT-CMJiJimviaHHTOBoro (3) MeTacoiviaTMHecKoro arperaTOB. Tímu rpa-
HinounoB: Mepubíc i<py>KKii — ÔHOTHTOBbie (c Hc5ojibiuon nprnviecbho MycKOBiiTa); nycTbie 
KpyjKKM — MyCKOBMT-ÔMOTMTOBbie; KpeCTMKM — CMJIJIHMaHMT-MyCKOBMT-ÔMOTMTOBbie. 
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TpeHfl M3MeriCHIIM COCTaBa rpaHMTOB B XOfle IIX MyCK0BMTM3ariMM M CMJI-
ni iMai íHTľisanini OTpa>KaeT CTpejiKa n a pi-ic. 14 . ľ l o iwepe o 6 p a 3 0 B a H i « i iwyc-
KOBura H CMjMMMaHHTa 3 a CHCT q a c r a nojiCBbix i i inaxOB M 6i-iOTMTa, X I I M H -
qccKMM coc.TaB r p a n i i T a 6 y n c T c f l B i i r a x t c a O T TO^IKM 1 B c T o p o n y T O H C K l a 
n 2. CocTaB MOHOMMHepajibHbix cerperar i ľ iM iviycKOBWTa OTpa>i<acT TOHKa 2, 
a OHMiinepajibHMx MycKOBMT-cMjiJiMMaHMTOBbix a r p e r a T O B H npo>Kiijii<OB 
B rpaHMTax — Toqi<a 3. 

B o j i e c flexa/ibno noBeflCHiie OTjiejibHbrx K O M R O H C H T O B rpaHMTOB n a Mar-
MaTin-iecKOM n nocTMariviaTwqecKOM CTa/jMax M O > K H O npocj ief lHTb n a Kop-
pcji5iu;iioHHbix fli'iarpaMMax 33BMCMIVIOCTM cojjep>KaHM5i ĽuejioqeM, KajibUMji, 
rnnH03eivia, B O T O H M H A C N K i-i A A C N K F M OT coflep>Kai-iii5i S i 0 2 ( p n e . 15). 
r i p e f l n o j i a r a c M b i e nepBi-iqHbie TpeH/ibi M a r M a T i i q e c K o ň KpucTajiJiiiaauMM i i so-
6pa»ceHbi nyHKTi-ipoM. HaKJiOHM STI-IX JIÍIHMM, THnirqHbie JJJM rpaHirroMiiOB. 
OTpa>i<aiOT c.Mei-iy paHHiix jjiicpcpepeHHHaTOB, o 6 o r a n i e H H b r x n j iarnoi<j ia30M 
nOBblIUCHHOM OCHOBHOCTII II 6ľIOTHTOM 6 0 J i e e n03flHMMII II JieMKOKpaTO-
BHMM, o6oram;eHHbiMM K I I C J I H M n j ia rnoKJiasOM M K s a p n c M . B pc3yj ibTa're 
B xofle JiMcpcpepenuMariMM (yBejiMqeHiM KOjii-iqecTBa S i 0 2 ) cof lep>Kanne F e O , 
M g O , C a O n A 1 2 Q : ; cnn>KaeTCii, K 2 0 — p a c r e T , a N a 2 0 o c x a c T c a r i p i i M c p n o 
nOCTOHHHHM. OflliaKO, KaK BMJJHO Ha PIIC. 15, COCTaBbl HaiíÔOJieC II3MCHCH-
HblX rpaHI'ITOB, 0 6 0 r a m e H H b I X MyCKOBMTOM ( O ) H CMJIJIMMaHMTOM (-:-), OT-
KjioHHiOTCíi O T npe,n,no.naraeMbix J I M H H Í Í MarMaTwqecKHx TpeHjjOB. 3 T O OT-
KJioiieiiiíc onpef lenaeTCH T U H O M MeTacoMaTwqecKMx peaKiiMM ( 1 ) — ( 6 ) . Fla-
n p r i M c p , fljiji o o p . L G S - 1 n D G S - 1 , B KOTopbix M H T C H C M B H O n p o H B J í c n o sa-
H e m t ' H i i e HJiarwoKJia3a wycKOBiiTOM M CMjijiHMaHMTOM ( p e a K n w a (3) H (6)), 
cbiiKCiipyeTC5i B M H O C N a n H P M B H O C K. B T O >KC B P C M J I B o o p . B G S — 8 , 3, 

r,uc MycKOBiiTOM n CMjijiHMaHMTOM q a u i e 3aMeHiaiOTca K a n w m n a T n Ô H O T M T 
[ p e a K u n i i (4) n (5)], ycTaHaBJiiiBaroxcii npOTM3onojio>KHbie Tei-mcHu.yni — B M -
HOC K. riocKOJibKy B pe3ynbTaTC aBTOMeTacoMaT03a o6pa3yiOTCíi BbicoKorjin-
II03CMIICTbie MHHCpaJIbl CII JI JIH K 3 HIIT M MVCKOBI'ÍT (CO/ICpJKaHHC A l B iviy-
CKOBMTe B 1,5 p a s a 6 o j i b n i e , qe.M B nojieBbix i n n a T a x ) , o G n i c c coflepjKaHiie 
A l 2 0 : i H O T H o m e n n e A 1 2 0 : ! ( C a O + N a 2 0 + K 2 0 ) B rpaHMTax riOBbiinaeTCji. 
BcneflCTBMe O T O F O OHM i i p n o ô p c T a i O T nepajiiOMHiiosi-ibiň x a p a i < r r c p — BCJIM-
Miii-ia A / C N K B H H X flocTiiraT 1,2. O C O Ô C H I - I O CMJIBHO B 0 3 p a c T a e T OTi-iomenuc 
A 1 2 0 : , ( A l 2 0 : i 4- C a O + N a 2 0 + K 2 0 4- F e O 4- M g O ) , MTO S T M C T C ? cyMiwap-
HbiAi pe3yj ibTaxoM jMaľMaxiiHccKOľo H nocTiviarMaTMHecKoro n p o i j e c c o B : 
oGeria-iciiii>i nocJieflHHx /iMcpcpepeHHMaTOB ĎI-IOTMTOM (iviarMaTMqecKMM Tpen/i), 
H nocj ie j j ;y iou4ero 3aMeHj,eHHH M a r M a T i i q c c K o r o ÔMOTMTa H n o n e B b i x m n a -
TOB MyCKOBMTOlVI H CMJIJIMMaHMTOM (nOCTMarMaTIIHCCKIIM TpeHfl). 

TaKHM o ô p a s o M , H C M in-iTCHCHBiiee npoHBi-uiocb K H C J I O T I I O C BbiHJ^ejiaqriBa-
ni ic B rpaHMTax, T C M BBUUC B HMX OTiiomci-iMe A1/(K, N a 4- M g , F e ) M T C M 
5oj ibu ie r p a m i T b i of)e,n,HíHOTC>T m e j i o q a M M n ocHOBaiiMaMii. 3 T O T T p e n r ; n o -
KaabiBacT, H T O BbicoKOľJiiiHoaciMHCTbiM c o c ľ a B rpaHHTOB C'rpa>i<OBCKnx r o p 
n e 6biJi M C X O J I H M M . FIoBMflMMOMy, ncpBOiiaqaj ibi ibi f i pacriJiaB M o r I I M C T B OT-
HOLLiCHiie A l 2 0 : ) / ( C a O + N a 2 0 4- K 2 0 ) 6 J I M 3 K O C K 1 ( T O H I O 1 n a pwc. 14), 
n o B xo/ie aBTOMerracoMaTiiqecKoro npcoGpasOBai-niH S T O OTHomei-iiie B O 3 -
p a c r a j i o . B T O >i<e B P C M H H O H H > K C H H O C cojjep>i<anMe C a O i-iecoMeHHO ô b i n o 
iicxoiiHbiM, nocKOJibKy B rpaHMTax nojiHOCTbio OTcyTCTByiOT porOBbíc OÔMaH-
KM iijiii KJiHHoriwpoKceHbi, a rpai-iaTbi cojJcp>KaT H M H T O K H O C K O J I M H C C T B O Ca. 
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MOJI. Al jO^lAl jO^ * CaO * Na2Cu K2O • FeOt«• MgO) 

'X-

• M 0/1. Al203/(CaO + Na20 + K 2 0 ) 
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CaO 

A l 2 ° 3 

LGS-j 
1 

KJS-76 * 

BGPS-1 
jf°r o LOS-1.2 

66 69 72 73 74 

Mace % S i 0 2 

PI-IC 15 KoppejiHiuiH cOflep>KaHHň AI.O,, CaO, N a , 0 , K „ 0 H oraoraeHHH A/ACNKFM 
[MOJI A1,0, (Al-.O, + CaO + Na-O + K , 0 + FeO + MgO)] H A/ACNK [MOJI. A1,0, 

/(CaÓ + N a , 0 + K-.OJ] c coflepx<aHiiervi S i 0 2 B rpaHMTOMflax Cyxii. 
rioííciiemiíi: nyHKTMpoM noKašaHH npeflnojiaraervibie ManviaTimecKMe TpeHflbi KpwcTaji-
jiii3auMM; cTpejiKM — CMemeHwe cocTaBOB rpaHMTOMflOB npw nocTMarrviaTMMecKOM KHCJIOT-
HOM Bbltl'ieJiaHI-IBaHHI-l. CMMBOJIM pa3JlMHHMX TMnOB rpaHUTOIlflOB — Te >Ke, MTO Ha pne. 14. 
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PaHee T o B o p K a M O e ň f l H ( H o v o r k a — F e j d i , 1983) BbicKa3a-
JIM MHeHwe, MTO BwcoKOrjiMH03eMMCTbie rpaHMTbi Cyxii M Majioii Marypw 
MMeiOT nepBHHHO-MarMaranecKyK) npwpofly, cBH3aHHyio c TeM, MTO rpaHM-
Tbi o6pa30Bajincb nyTeivi aHaTeKcnca M3 Bbic0K0rnMH03eiviMCTHx rHeňcoB. 
HaiiJM neTporpacpMHecKMe M reoxMMMHecKMe flaHHbie noKa3WBaiOT, HTO BM-
coKorjiMH03eMMCTbiíí cocTaB rpaHMTOB He nepBMHeH. B TO >Ke BpeiviH M caMM 
rpaHMTbi, noflBepraiomwecH nepeKpMCTaJi.nH3auMM, He HBJIHKDTCH aHaTeiero-
MflHHMM. 3 T O jieňKOKpaTOBbie neriviaTOMflHbie M anuMTOBbie pa3H0cra, KO-
Topbie npeflCTaBJíjnoT COÔOM He nepBMHHWH pacnuaB, a HaoôopoT — nocjiefl-
Hwe cpa3H .nHCpcpepeHUMaiíMM rpaHMTOAOB MaccMBa Cyxn. 

B nojib3y 3TOro CBM^eTejibCTByiOT M HeKOTOpbie reonorwqecKwe M crpyK-
rypHbie flaHHbie. 

1. MycKOBMT-CHJiJiMMaHMTOBbie anjíHTOBHflHbie M neriviaTOMflHbie rpaHHTW 
He 06pa3yK3T OTflCJIbHblX CaMOCTOHTeJIbHblX MHTpy3HÍÍ, a COCTaBJíaHDT JIMIHb 
MaCTb ÔOJlblHMX rpaHMTOMflHblX TeJI B U,eHTpaJIbHOM nacTit MaccMBa CyxM. 

2. Mx rpaHMiiw c rjiaBHbiivi ranoiví nopo/i, — ÔMOTMT-iviycKOBMTOBbiMH rpa-
HMTaMM M rpaHOfliiopMTaMH — He pe3Kwe, M O/IMH ran rpaHMTOB nocTeneH-
HO nepexoflMT B ^pyroí i . 

3. Bbicoi<orjiMH03eMMCTbie rpaHMTbi o6pa3yiOT 6eccpopivieHHbie Tejia, 
opweHTMpoBaHHbie corjiacHO c npeo6jia,naiOHiMiviM ranaivni rpaHHTOB, B KO-
Topwx MaKpocKonunecKaH jiMHeňHOCTb 6MOTHT3 cyônapaJiJiejibHa HanpaB-
jieHMK) MeTaMopcpMHecKoŕi cjiaHu,eBaTOCTM B KceHOUMTax MeTanenMTOB M 
B MHriviaraTax. 

4. Moflejib MarHMTHOM aHM30TponMM Bcex rpaHMTOMflHbix nopofl MaccH-
Ba CyxM corjiacHa c MarHMTHOM aHM30TponHeři MeTanejíHTOB. fljia rjiaBHoro 
rana rpaHMTOB ycTaHOBJíeHO, MTO MX MarHMTHaa aHM30TponMH B03HMKJia 
qacTMMHO y>Ke npw BHe^peHMM rpaHMTOB B MeTaMopcpMHecKMe nopoflbí, M 
OKOHMaTejibHO ccpopiviMpOBaJiacb B n p o u e c c e cOBMecraoii CKJiaflHaTOcra c 
BMemaroiHHMM MeTaMopcpMTaMM M MMriviaTMTaMM ( H r o u d a — K a h a n — 
— P u t i š , 1983). 

Ä B T O M e T a c o M a T 0 3 B r p a H M T a x d p a x o B C K H X r o p : 
n e T p o j i o r M H e c K M e a H a j i o r n n M K o p p e J i H i i n n 

ÄBTOMeTacoiviaTMHecKaH MycK0BMTM3aHHíi — oflHO M3 caiwbix nacTbix npo-
HBJíeHMÍi nocTMariwaTMHecKOM CTâ MM B HM3KOi<cajibL(MeBbix rpaHMTax (K o p-
>K M H c K M M, 1955; B e y c M flp., 1962). OHa xapaKTepHa flua r n n a ô n c -
cajibHbix, Me3oa6nccaJibHbix M a6MccajibHbix rpaHMTOB, HO OCOĎCHHO rannH-
na flJiH CMHMeTaiviopcpMHecKMx rpaHMTOMflOB, ccpopMMpOBaBLUMXca B ycjio-
BMHX aMCpMÔOJIMTOBOM CpaHMM. OÔblHHO MyCK0BMTH3aUMH CMeHfleT ÔOJiee Bbl-
coKOTeMnepaTypHyio CTaflnio niejiOHHoro aBTOMeTacoiviaT03a, B xofle KOTO-
poM B rpaHMTax o6pa3yiOTCH MeTacoMaranecKMe nopcfawpoOJiacTbi KajraeBO-
ro nojieBoro uinaTa MJIM njiarMOKna3a M MMPMCRMTH KBapua. 

Myci<0BMTM3ar(Míi O6MHHO 3HaMeHyeT nepexofl K craflMM KMCJiOTHoro BM-
mejiaHMBaHMíi, conpoBOJKflarorneMCíi He npMBHOcoM, a BWHOCOM nacTM me-
JiOHeií M ocHOBaHMM. OflHOBpeivieHHO B rpaHMTax noBbiiuaeTCH oraocMTejib-
Hoe M a6cojiK)THoe KOJIMHCCTBO rjiMH03eivia M KpeMHe3eivia. FIocKOJibKy ai<-
TMBHOCTb K n p n aBTOMeTacoiviaT03e B rpaHMTax, i<ai< npaBMjio, fl0CT3T0HH0 
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BejIMKa, MyCKOBMT B HHX 5IBJ1ACTC5I IiaiIÔOJiee 06bIMHbIM BbICOKOrJIMH03eMMC-
THM MMHepajioM. O^naKO B cnynae noHioKennon aKTiiBHOCTii K, iiapsmy 
c iviycKOBHTOM řípu 3aMemeHMM iiojieBbix iimaTOB MO>KCT B03Hin<aTb TaioKe 
BTopiii-iHbiň cMjiMKaT rjiMH03CMa. B Hai-iôojiec rjiyoiiHHwx KOMnjieKcax o6pa-
3yeTca Kiiai-nrr (C o K O JI O B, 1970), B iweHee rJiyôriiiHbix — ciiJun-iMai-iriT n 
aHflajiy3MT (K o p n K o B c K M M, 1963; P y H R K B n c T, 1971) tianpiiMep, 
B cMHMeTaMopcpMMecKMx rpaHMTorHeňcax n MycKOBMTOBbix rpeii3eHax. 

rioSTOMy MycKOBMTii3ai],ii5i rpaniiTOB C'rpa>KOBCKiix r o p HBJíHCTca npouec-
COM, BccbMa oôbiMHbi.M ryia rpaniiTOMAOB nof lo6noro neTpoxwMMMecKoro 
KJiacca. OAiiaxo BOSiinKHOBenne BTopimtibix MycKOBiiT-ciuiJiriMaHiiTOBwx ce-
r p e r a u H ň — 3tiannTCJibíio Dojíce pe/iKMň nponecc, XOTÍI B ncTpojioniMCCKoň 
jíHTcpaType naKoniijiocb y>i<c Heiwajio ynoMiniaHuň 06 nx o6pa30BaHim B 
rpaHMTax n nerMaraTax (K o p n K O B C K H M, 1963; ľ JI C 6 o B n u, K II n — 
B y in M n H, 1983). 

H T O S H onciiiiTb TCMnepaTypiibie ycjiOBiiH riOHBJícHiia iwycKOBMTa n CMJIJIM-
MaiiiiTa B rpaiiiiTax Cyxii n Majioň Marypw, oôpaTHMCH K fliiarpaiviMe na 
pne. 4 M naparerieTiinecKiiM jiaHHbiM. Ha6jno,neHiiíi B uijincpax noi<a3ajiH 
(pne. 5—13), HTO B noflaBJííHomeivi OojibmimcTBe uiJiMCpOB na rpaniiTOB CIIJI-
JIHMaHIIT B CIIJIJIIIMaHMT-MyCKOBIITOBblX CCrperaUHHX OTflCJICH OT 3aiMCiu,ac-
Moro KajiiiCBoro noneBoro iunai-a MycKOBiiTOBoň OTopoMKoň (pne. 8). 3 T O 
SHamiT, HTO n a STOM CTaflMii cnjiJiMMaHiiT He 6 H J I ycToňqiiB c KajramnaTOM 
M n p o u e c c 3aMCiTicni«i upoiicxofliiT B TeiwnepaTypHOM n o n e uaparene3i ica 
M u + Q, Kor/ia a c c o n n a n n a K s p + Sill ± M u HcycToňnnBa. OflHaico B ne-
KOTopbix uiJiMCpax Bce >Ke HaôniOflaiOTCH npavibie KOtrraKTM ciiJiJiiiMaHMTa 
c KajiMinnaTOM (pne. 9) 6e3 peaKnnotraoň MycKOBiiTOBon OTOPOHKM, XOTH iviyc-
KOBHT oôbinno npiicyTCTByeT TyT >Ke Bnyipn ciiJiJinMaHiiTOBOro nynKa. C.nc-
AOBaiejibHO, nanajio MeTacoiviaraMecKOro n p o u e c c a OTBenacT ôojiee BMCO-
KIIM TCMiiepaTypaM, Korfla B r p a n i r r a x Morna B03iiiiKaTb MexacoMaximecKaH 
acconnanuj i Sill -f K s p + M u + Q, HO B aaJibHeňuieM n p o n e c c npoTeKan 
y>xe B TCMiicpaTypHOM n o n e a c c o n n a n n i i Sill + M u r Q. Ec.nn Hama OIICH-
i<a flaBJíeHMfl n p u MeTaMopcpioivic u KpncTajiJiii3aiinn rpai-niTOB npni\iepno 
B 300 M P a cnpaBCfljiiiBa, TO o6pa30BaHiic cnjijinManiiT-MycKOBHTOBbix n 
CMHXPOHHHX C HIIMH MyCKOBHTOBHX arperaTOB B rpaHMTax Crpa>KOBCKHX 
r o p flOJi>Kiio OTBeMaTb iíHTepsany naflaromwx TeMiiepaxyp OT 600 iio 550 °C 
(pne. 4). 

l l o xiiMiinecKoň CVTH n no nojio>Keimio B nocJieflOBaTeiibHOCTH nocTiwar-
MaTiinecKiix npoiieccoB MycKOBHTM3auMH rpamiTOB OrpaJKOBCKMx r o p MjieH-
Tiinna lYiexatmsMy o6pa30BaHMH cjnoflJiHbix n aHflajiy3MT-MycK0BMT0Bbix 
ľpeň3enoB B riiiia6nccaribHbix rpaHMTax (K o p TK M H C K M M, 1955; P y H #-
K B n c x, 1971). Kax II3BCCTHO, MycKOBMTM3auMfl B rpen3CHax — STO npoiiecc 
riiflpojiM3a ManviaTMHecKMx íiojieBbix mnaTOB n onOTiira n 3aMem.eHMíi nx 
rHe3flaMii HJIH npo>KMJiKaiviM MycKOBiiTa, nnor/i;a c npiiAiecbio anflanysiiTa. 
riosTOMy MycKOBMT-CMjijiMMaHMTOBbie MeTacOMaTMTbi B rpaHMTax CTpa>KOB-
CKIIX r o p M o r a o pacciwaTpMBaTb xaK rayôiiHiibiň aHanor MycKOBMT-aHfla-
jiy3iiTOBbix rpeň3enoB. H a flnarpaMMe pne. 4 o6jiacTii cTa6njibHOCTii napa-
rene3HCOB M u + Sill n M u + A n d l noxasaHbi pasHbiM KpanoM. CornacHO 
^narpaMMC, accoiinaunH M u + Sill na nocTMarMaTiinecKOM s r a n e MO>KCT 
B03iiiiKaTb TO.nbKO n p n flasjíeiinn ne HH>KC 250 M P a ; B MCHCC rjiyonmibix 
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ycnOBMflx B r p a H H T a x BiwecTe c M Y C K O B M T O M o6pa3yeTC5i TOJIL,KO aHflajiy3HT, 
i<ai< 3 T O x a p a K T e p n o RJISI n a c r o H L u n x r p e n s e n o B . 

A H a n o r w i i c r p e n s e n a M M noflKpenjiuiOTCH n C X O # C T B O M T c m n e p a T y p H b i x 014c-
H O K . TaK, n o flaHHMM ra30BO->KM,a,Ki'ix BKjnonei-inM, n a n a j i o o ô p a s o B a H w a 
c.nioflMHbix r p e f o e n o B B MajiorjiyGnm-ibix ojiOBiiHHO-BOJibcppaMOBux MecTO-
p o K f l e H i m x Py^Hi. ix r o p (Hcxi-ia) cocTaBJiaeT 5 2 0 °C (K o K o p 1111 — K 0-
K o p n H a, 1978) , MTO n e C J I H I U K O M CMJIBHO OTjnmacTCii O T ouei-iKM Teivinepa-
TypHwx ycjiOBiiň o 6 p a 3 0 s a H M H MycK0Bi-iT-cnjiJiiiMaHirr03bix MCTacoivia-nrroB. 
OflHaKO MOKfly nocj ie^HHMľi n HacTOatnuMľi rpeM3eHaMM MMeiOTCfl n npi iH-
t(MnwajibHbie pa3JiMquíi. O f l u o 113 rjiaBHbix — o 6 f l 3 a T c n b H o e n p i i c y r c T B i i e 
cpTopa H J I H 6 o p a B rpeň3CHOBbix cpjnoi-iflax, 11 i<aK cneflCTBMe — KpncTa.iJii-i-
3au,Mi! B r p e ň 3 e n a x T o n a s a , cpjiioopľiTa, 6epi i j i j ia . niiHHBajibfliiTa, jieni-iflOJiMTa, 
x y p M a j i i m a . B o cpj i ioi i f lnon c p a s e BbicoKorjranoseMMCTbix r p a i u r r o B C r p a -
>KOBCKMX TOP HC CpUKCIipyCTCfl npWCyTCTBMC F H B B SaMCTHblX KOJIMMeCTBaX, 
n noTOMv BbimcHasuaHHbie M n n e p a n b i OTcyTCTByiOT. 

B 3aKJiH3HCHne naivi XOTCJIOCB 6 B I oôpaTMTb B n n M a n n c n a Ofli-iy Ba>Keyio p,e-
-rajib. OribiT imynemiíi flOKCMÔpiíňcKiix sonajibHO-MCTaiviopcpjinecKnx K O M -
I U I C K C O B noi<a3aji (C o K o n o B, 1 9 7 0 ; ľ JI e G o B H 11, K II ň — B y m M n U, 
1983), H T O CCJI M B cMííMCTaMOpcpimccKiix rpaHHTOMflax, B neriviaTMTOBbix n 
ariJiiiTOBbix >KHJiax U I I I D O K O npoíiBJíeribi n p o u c c c b i aBTOMCTacoMaT03a — o c o -
Ô C H H O iMycKOBriTMsanMi-i, T O 3 T H n p o i r e c c b i o'iei-ib peflKO jioi<ajni3yioTc:i TOJIL.-
KO Bi-iyTpn rpaHMTHbix MacciiBOB r u m HH'beKnnw. Kai< i i p a i u u i o , Taiu-ic Maccii-
Bbl (HJIH ripOMblLUJTCHHblC ľlOJIJI MyCKOBMTOBblX nCTMaTMTOB) BCCTfla OKpV>KC-
Hbi opeojia.Mii c p c f l H C T e M n e p a T y p H o r o flnacpTopesa — MycKOBHTiísainiii, ani-i-
flOTj-i3au,ini H ÔMOTiiTioaurni Ô O K O B B I X n o p o f l . CniixpoHi-iocTb OTHX n p o u e c c o B 
co cpef lueTeivmepaTypHbiM aBTOMcracoMaTOsOM B rpani-iTax i iccoMiicr i i ia , 
nocKOJibKy HaÔJiiOflaeTCH n p a M a a 3aBiiciiMOCTb Mc>K,n,y MHTeHCHBHOCTbio n o c r -
MariviaTMMeCKHx HBJICHMM B caMbix r p a m - r r a x M U I M p M H O M cB$i3aHiibix c HMMM 
OpeOJIOB MyCKOBI'ITII3aii;MM M BTOpHMHOH 6l<IOTHTľI3aU,MM. 

n p i í 3 H a K I I TaKOI'I B3ai'IMOCBÍ13ľI MMeKDTCH M B HCKOTOpblX BblC'ľynaX KpiIC-
Taj iJ i rmecKoro cpynf laMenTa S a n a t i o n CnosaKi-in. H a n p w i v i e p , B IloBa>KCKOM 
M H O B U C (K O p n K o B C K H M — TI y T M nt, 1986) c p c f l i i e T e M n e p a T y p i i a a i-ia-
jio>i<eHHa;i MycK0BHTH3anna 11 TypiviajTOHMsairi-m c n a n u c B n r n e i í c o B C I I H -
xpoHHbi c aHajioniMHbiMH n p o n c c c a M H B cHHMeTaMopcpMMecKHx r p a i n i T a x . 
,D,JIÍI p a f i o r i a C y x n T a i o x c BecbMa x a p a i c T e p n a B T o p u M n a a MycKOBirnisauMa 
BMem;aioiu,nx rneHCOB, cjiarir^eB M Mi-irMairiTOB B KOi-iraKTax c BbicoKor.niHio-
scMiicTbiivni MycK0BMTM3Mp0BaHHWMM rpai-iMTaMii. 3Accb efliiHCTBO n p o n . c c -
COB noflMepKMBaeTCíi TCT/I, MTO n B ocTbiBa!om,ľix r p a n i i T a x , H B oKpy>i<aio-
mMX MCTaMopcpMMCCKHx nopor j ;ax B M C C T C C M Y C K O B M T O M K p n c r a n n n s y c T C H 

OflMH H TOT >KC CMJIMIOT rHHH03CMa CIlJTJIMMaHI'IT. 
Ofll'IIiaKOBblM KI'ICJIOTHblM XapaKTCp M MMHCpajlOninCCKaíI IlflCHTIinHCCTb aB-

TOMCTacoMaTľinecKiix n p o n e c c O B B r p a n n x a x , c ofli-ioň c r o p o r i M , n c p c / i n e -
T C M n e p a T y p n o r o AHacjíTOpcsa Ô O K O B M X n o p o r n , no3BOj(5iioT OÔTJHCHMTIJ n c -
TOMHIIK paCTBOpOB, 110 IipafÍHCM MCPC flJiíI M3CTM fll'taCJJTOpilTOB H pCTpO-
r p a ^ H O MCTaMopclDľi30Bannbix nopoj i ; B KppiCTa.n.nnnccKHx KOMnneKcax C n o -
BaKMI'I. 
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BblBOfíbl 

1. B KpwcTajijiMHecKOM KOMnjieKce Cyxi-i BbiflejineTCH 2 MeTaMopcpMHec-

KMe 30HbI CTaBpOJIMT-aHflajiy3MT-6nOTMTOBa5! M CHJIJIKMaHMT-Oj-lOTMT-MyC-

KOBiiTOBaH. n o neTporeHeTMHecKoi i ceTKe flaBJíeHiie Ha n p o r p e c c i i B H O M 3Ta-

n e oueHMBaeTCH npwiviepHO B 3 0 0 M P a , a T e M n e p a T y p H b i ň iiHTepBaji — O T 

540 flo 590 °C. 
2. O 6 p a 3 0 B 3 H M e CMJIJIHMaHMTa M MyCKOBMTa B BbIC0K0rJIMH03eMMCTHX CP1H-

MeTaMopcpMHecKMx r p a m i T a x Cyxi-i CBH3aHo c npoueccaiv iM aBTOMeTacoivia-

TMHecKoro KMC^OTHoro Bbímejia^MBaHMH, B xofle KOTOporo MariviaTM^ecKHe 

noj ieBbie m n a T b i M 6 M O T M T 3aMemaiOTCíi iviycKOBiiTOM MJIM cMjijiMMaHMT-Myc-

KOBMTOBbíMM 6nMHHepajibHWMM a r p e r a T a M M . Civiena B x o ^ e aBTOMeTacoMa-

T03a 6 o j i e e p a H H e r o n a p a r e H e 3 M c a cnjuiHMam-iT + K a j i n i n n a T + MycKOBMT 

n a 6 o j i e e no3flHHM cMjuiwiviaHMT + M Y C K O B M T flaeT B O S M O J K H O C T B o i i e m i T b 

T C M n e p a T y p y n p o i i e c c a B wirrepBaj ie 6 0 0 — 5 5 0 °C. 

JIMTEPATYPA 

BEYC, A. A. — CEBEPOB, 3. A. — C H T H H H , A. A. — CYBBOTMH, K. R., 1962: Ajib-
6nTM3wpoBaHHMe n rper iseHiMnpOBaHHwe rpaHHTM (anorpaHHTbi). M3fl. AKafl. H a y K 
CCCP, (MocKBa), 196 c. 

flyBPOBCKMM, M. M„ 1981 : On3MKO-XMMHHeCKaH ( P H - , 0 — T — X ) MOflejlb MMHepaJIbHbIX 
accouMauMň BbicoKorjiMH03eMHCTbix rpaHHTOB. M 3 ^ . AKafl. H a y K CCCP, C e p . reo j i . 
(MocKBa), C. 5 — 1 9 . 

r j I E B O B M q K M M , B. A. — B Y I U M H H , C. A., 1 9 8 3 : IlocjieivmrMaTMTOBbíM MeTacoMaT03. 
H a y K a , J l e m m r p a f l , 215 c. 

X A P M K O B , B. A. — M B A H O B , M. n . — O O H A P E B , B. M1., 1972 : MiiHepaJibHbie paB-
HOBecMH B cwcTeivie K ^ O — A 1 2 0 3 — S i O L , — H ^ O . H a y K a , MocKBa, 160 c. 

K O K O P M H , A. M. — K O K O P M H A , fl. K.", 1 9 7 8 : BemecTBeHHbiň c o d a B M HeKOTopbie 
OCOČeHHOCTH 06pa30BaHMH 3TaJ10HHbIX OJIOBHHHO-BOJIb(})paiVIOBhIX MeCTOpOJKfleHHM (Py«-
Hbie r o p w HcxocjiOBaKMM). B KHi-ire: Py^OHOCHOCTb Daj ibHero BocTOKa. BnaflMBOCTOK, 
C. 1 3 6 — 1 4 6 . 

K O P > K M H C K H M , JL C , 1 9 5 5 : O i e p i < MeTacoMaTMHecKMx n p o u e c c o B . B KHMre : OcHOBHbie 
npoĎJieMM B yqeHHM o MarMaToreHHbix pyflHbix MecTopo>KfleHHHX. Ií3p,. AKafl. H a y K 
CCCP, MoCKBa, C. 3 3 5 — 4 5 6 . 

K O P H K O B C K M M , C. TI., 1 9 6 3 : KBapq-CMJiJiMMaHHTOBai! cJ3ai;Ma KMCJioTHOro BbimenaHM-
BaHMa B rpaHMTO-rHeňcOBbix KOMnjieKcax. J J O K J I . AKa/i. H a y K C C C P (MocKBa), 152, 1, 
C. 1 8 7 — 1 9 0 . 

K O P M K O B C K M H , C. n . , 1979: OaqwM MeTaMopc{jM3Ma MCTanejiMTOB. H a y K a , MocKBa, 263 c. 
K O P M K O B C K M M , C. n . — n y T H U I , M., 1986: MeTaMopcpMqecKasi 30HajibHOCTb M flMacp-

T o p e 3 B KpMCTajiJiMHMKyivie noBa>KCKoro MHOBqa. G e o l . Z b o r . G e o l . c a r p a t h . ( B r a t i s l a ­
v a ) , 37, 2, C. 115 — 136. 

K O P M K O B C K M M , C. n . — U AM BEJI, B. — M M K J I O U I , H. — H H A K , M., 1984: M e r a -
MopcbM3M KpMCTaji^MHHKyivia Majibix K a p n a T : 3Tanw, 30HajibHOCTb, cBa3b c r p a m - i T o 
MflaMM. G e o l . Z b o r . G e o l . c a r p a t h . ( B r a t i s l a v a ) , 35 4, c. 4 3 7 — 4 6 2 . 

M A P A K y i I I E B , A. A. — T A P A P M H , M. A., 1964: O rJiySnHHOCTii cbopMMpOBaHMH r p a -
HMTOMflOB. B KHMre: n e T p o r p a c b m - i e c K u e (bopMau,nii M npoôJieMbi n e T p o r e H e 3 n c a . 
JJOKJiaflbi coBeTCKMx reojToroB Ha XXII ceccMw Me>Kfl. ľeo j i . K o H r p e c c a , npoÔJieivia 16. 
H a y K a , MocKBa, c. 1 1 9 — 1 3 6 . 

P Y H J I K B M C T , JX B. — flEHMCEHKO, B. K. — n A B J I O B A , M. I\, 1 9 7 1 : rpe feeHOBbie 
MecTopo>K/(eHHsi (oHToreHe3 M cJ3HJioreHe3). Hef lpa, MocKBa, 328 c. 

C O K O J I O B , IO. M., 1970: MeTaMopcporeHHbie MycKOBMTOBbie nerivtaTMTbi. H a y K a , Jle-
: IM'"-Dm, 190 C. 

C L A R K E , D . B. — M C K E N Z I E , C. B. — M U E C K E . G . K. — R I C H A R D S O N , S. W . , 
1976: M a g m a t i c a n d a l u s i t e f r o m t h e S o u t h M o u n t a i n B a t h o l i t h . N o v a S c o t i a . C o n t r . 
M i n e r a l . P e t r o l o g y ( B e r l i n — N e w Y o r k ) , 56, c. 2 7 9 — 2 8 7 . 



METAMOPOH3M M rPAHMTOMflbl CTPA>KOBCKMX TOP 203 

FROESE, E., 1968: Metamorphic rocks from the Coronation Mine and surrounding 
area. Pap. Geol. Surv. Canada, 5, c. 55—77. 

HOLDAWAY, M. J., 1971: Stability of andalusite and the aluminium silicate phase 
diagram. Amer. J. Sci. (New Haven), 271, c. 97—131. 

HOVORKA, D. — FEJDI, P., 1983: Garnets of peraluminious granites of the Suchý 
and the Malá Magura Mts. (The Western Carpathians) — their origin and peno­
logical significance. Geol. Zbor. Geol. carpath. (Bratislava), 34, 1, c. 103—115. 

HROUDA, F. — KAHAN, S. — PUTIS, M., 1983: The magnetic fabric and the meso-
scopic fabric of the crystalline complex of the Strážovské vrchy Mts. and their 
tectonic implications. Geol. Zbor. Geol. carpath. (Bratislava), 34, 6, c. 717—731. 

IVANOV, M., 1957: Genéza a vztah granitoidných intrúzií k suprakrustálnym sériám 
krystalinika Suchého a Malej Magury. Geol. Práce, Zoš. (Bratislava), 47, c. 87— 
115. 

KAHAN, S., 1979: Geologické profily kryštalinikom Strážovských vrchov (Suchý a 
Malá Magura). In: Mahel, M. ed.: Tektonické profily Západných Karpát (Bratislava), 
c. 153—160. 

KAHAN, S., 1980: Strukturelle und metamorphe Charakteristik des Kristallins des 
Gebirg'es Strážovské vrchy (Suchý und Malá Magura). Geol. Zbor. Geol. carpath. 
(Bratislava), 31, 4, c. 577—601. 

KAHAN, g. — GOREK. A. — ZELMAN, J. — PUTIS, M., 1978: Správa o prácach 
vykonaných v rámci HZ 23 74 — VC a HZ 36 76 VC (Suchý — Magura) v rokoch 
1974—1976. Manuskript, Bratislava, c. 1—134. 

KAHAN, S. — PUTIS, M., 1980: Lieštanská dolina (Suchý — Strážovské vrchy). 
Materiály XXIII. celoštátnej geologickej konferencie SGS. Bratislava, c. 85—87. 

KAHAN, Š. — PUTIS, M., 1984: Tektonická mapa krystalinika Strážovských vrchov 
v mierke 1 : 100 000. Manuskript, Bratislava. 

KAHAN, Š. — PUTIS, M., 1985: Lokalita Lieštanská dolina (Suchý — Strážovské 
vrchy). Geologický sprievodca XXV. celoštátneho geologického zjazdu v Žiline. 
Bratislava, c. 162—163. 

LAL, R. K. — SHUKLA, R. S., 1975: Low-pressure regional metamorphism in the 
northern portion of the Khetri Copper Belt of Rajasthan. India. Neu. Jb. Mineral. 
Abh. (Stuttgart), 124, 3, c. 294—325. 

MEHNERT, K. R., 1968: Migmatites and the origin of granitic rocks. Elsevier, Am­
sterdam, 393 c. 

PUTIS, M., 1976: Geologicko-štruktúrne pomery východnej časti krystalinika Su­
chého v Strážovských vrchoch. Manuskript, Bratislava, 61 c. 

PUTIS, M., 1977: Geológia, petrografia a tektonika východnej časti krystalinika 
Suchého v Strážovských vrchoch. Manuskript, Bratislava, 64 c. 

PUTIS, M., 1979: Príspevok k štruktúrnej analýze krystalinika Suchého a Malej 
Magury. In: Mahel, M. ed.: Tektonické profily Západných Karpát (Bratislava), c. 
161—166. 

PUTIS, M., 1982: Bemerkungen zu dem Kristallin in dem Bereich des Považský 
Inovec, Suchý und Kráľova Holá. Geol. Zbor. Geol. carpath. (Bratislava), 33, 2, 
c. 191—196. 

PUTIS, M., 1983: Outline of geological-structural development of the crystalline 
complex and envelope Paleozoic of the Považský Inovec Mts. Geol. Zbor. Geol. 
carpath. (Bratislava), 34, 4, c. 457—482. 

SHAND, S. J., 1927: Eruptive rocks, their genesis, composition, classification and 
their relation to ore deposits. T. Murby — J. Wiley. London—New York. 

THOMPSON, A. B. — ALGOR, J. R., 1977: Model systems for anatexis of politic 
rocks. I. Theory of melting reactions in the system KAlO^-NAlOv-AkO^-SiO^-HiO. 
Contr. Mineral. Petrology (Berlin — New York), 44, c. 173—194. 

THOMPSON, A. B. — TRACY, R. J., 1979: Model systems for anatexis of pelitic 
rocks. I. Theory of melting reactions in the system KA10,-NA10,-Al,OrSiO.,-H>0. 
+ NaAlO., + AÍ..O-I + SiO, + H,0. Contr. Mineral. Petrology (Berlin—New York), 
70, c. 429—438. 

TUREKIAN, K. K. — WEDEPOHL, K. H., 1961: Distribution of elements in some 
major units of the Earth's crust. Geol. Soc. Amer. Bull. (Washington), 72, c. 175— 
192. 

PyKonMCb nojiyneHa 26 nosiSpii 1985 ľ. 


