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CEPTE1"! riETPOBim KOPHKOBCKHH* — EOryc.HAB HAMBEJl** — BJlAflHMHP 
AJlEKCAHflPOBWq EOPOHMXHH* — MAPHAII nyTHLLF** - flPOCJIAB MH-

KJioín** 

*A30BbIE PABHOBECHfl H rEOTEPMOMETPHfl 
METAnEJlHTOBblX POTOBHKOB BOKPVr MOAPAHCKOTO 

rPAHHTHOrO MACCHBA (MAJlblE KAPnATbl) 

(Puc. 8, Ta&A. 5) 

P e 3 10 M e: B p a O o r e jiaercn o n u c a n n e H neTpojionmecKHM anaj in3 Kop-
ÄHepiiTCOAepjKaiUH.x poroBHKOB 113 opeo.ria M o a p a u c K o r o MaccHBa, M e i a -
M0|KpII30BaHHbIX B VWIOBHHX 3HJlajiy3nT-6nOTHT-MyCKOBHTOBO:i CyĎCpa-
miH. B 3aBHCHM0CTn o r nacbiiueHHOCTH nopo/i Ka.THeM naparcne3HCbi 
pa3. iniHbi: una MycKOBiiTCOnep>Kaimix jporoBiiKOB xapaKTepna aiccouna-
UH51 KopfluepiiT + an.ia.nysiiT + ÓIIOTHT + MycKOBiiT + KBapu c Kop/uie-
pHTOM >Kejie3HCT0CTbIO 39 % , ÄJlH ÓC3MyCK0BHT0BbIX porOBHKOB — KOp-
ÄHepiiT + r p a n a T + ÓHOTHT + KBapu, r a e >Ke.ne3HcrocTb K o p a i i e p H T a — 
3 4 % , a 30HajibHoro irpamiTa — OT 79 (nenT|p) no 8 4 % ( K p a ň ) . MiiKpo-
30HÄ0B0C H3yMeHHe c o d a B O B 30najiBHbix r p a n a r o B n BK-IIOTCHHH 6 H O -
TIITOB B pa3Hbix q a c r a x 3epeH r p a n a T a noKa3ajio (no 6noTHT-rpanaTO-
BOMy TcpMOMeTpy), "-ITO OHH KpncTaJiJiH30Bajincb no inepe p o d á TCMne-
p a T y p u — O T ~ 5 0 0 ° (nciiTp) no 6 3 0 — 6 5 0 °C (Kpaii), HO n a cpouc O Ä H O -
BpeMeHHoro naf lcunn ÄaBJíe'HHH. K KpajiM 3epen rpaHaTOB yMenbiuaeTCfl 
concp>KaHHe M n , n o B03pacTaeT BejiH^nHa F e / F e + M g . Oócy>K,n,aeTCfl 
no.no>KeHHe P-T n o JIH poroBHKOB na ne iporeHeTHiecKoň ceTKe, n aejiaeTcsi 
BblBOH, HTO OpeOJI BOKpyr Mo/ipaUCKHX ppaHHTOB CCpOpMHpOBajICÍI no3Aee 
opeojia, CBH3aroioro c BpaTHCjiaBCKHM MaccHBOM, B ycjioBHsix ôojibiunx 
Te.MnepaTyp, HO Menbmux naBjíeHiní. CjiioflucTbie nceB/ioMopcp03bi n o Kop-
ÄHepHTy (MHKp030HJOBble ana.1H3bl) OKa3bIB3JlHCb rHÄpOCJHOÄaMII ,c 
AetpumiTOM K B pemeTKe (p H Ä MVCKOBHT-HJIJIMT) . H x o6jpa30BanHe 
flBjísieTCH qacTbio n p o u e c c a rH/ipoTepMaJibnoi"! aprHJMH3au,nii non B03-
ÄerlCTBHeM paCTBOpOB, CBÍI3aHHbIX C MOÄpa'HCKHM M3QCHB0M. 

A b s t r a c t : T h e p a p e r d e s c r i b e s h o r n f e l s e s c o n t a i n i n g c o r d i e r i t e 
f r o m t h e a u r e o l e a r o u n d t h e M o d r a g r a n i t e m a s s i f r e f e r r i n g t o t h e 
a n d a l u i s i t e - b i o t i t e - m u s c o v i t e s u b f a c i e s . P a r a g e n e s i s e s v a r y d e p e n d ­
i n g o n t h e s a t u r a t i o n of t h e r o c k s w i t h K , 0 : t h e a s s o c i a t i o n c o r -
d i e r i t e + a n d a l u s i t e + b i o t i t e + m u s c o v i t e - r - q u a r t z , w i t h F e - v a l u e ( F e / 
/ F e + M g % ) of c o r d i e r i t e e q u a l 39 % i s c h a r a c t e r i s t i c of m u s c o v i t e 
c o n t a i n i n g h o r n f e l s e s , w h e r e i n t h e p a r a g e n e s i s g a r n e t + c o r d i e r i t e - r -
+ b i o t i t e + q u a r t z w i t h F e - v a l u e of c o r d i e r i t e — 30 % , a n d t h a t of 
z o n a l g a r n e t f r o m 79 % ( t h e c o r e ) t o 84 % ( t h e e d g e ) is s t a b l e 
i n K 2 0 - u n d e r s a t u r a t e d h o r n f e l s e s . M i c r o p r o b e s t u d y of t h e z o n a l 
g a r n e t s a n d b i o t i t e i n c l u s i o n s i n d i f f e r e n t p a r t s of t h e g a r n e t 
g r a i n s s h o w e d t h a t t h e y h a d c r y s t a l l i z e d w i t h r i s i n g t h e t e m p e ­
r a t u r e f r o m » 500 °C ( t h e c o r e ) t o 6 3 0 — 6 5 0 °C ( t h e e d g e ) ( b i o t i t e -
- g a r n e t g e o t h e r m o m e t e r ) b u t w i t h s i m u l t a n e o u s f a l l i n g t h e p r e s ­
s u r e . T h e M n - c o n t e n t d e c r e a s e s t o t h e e d g e s of t h e g a r n e t g r a i n s 
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but Fe/Fe+Mg ratio increases. The location of the P-T field 
of hornfelses on the petrogenetic grid is discussed and a conclu­
sion is drawn to the effect that the aureole around the Modra 
granites has been formed later than the aureole associated with 
the Bratislava massif, under conditions of higher temperatures 
and lower pressures. The white-mica pseudomorphes of cordierite 
(microprobe analyses) proved to be K-hydromicas with a defi­
ciency of alkalies in the crystal structure (muscovite-illite solid 
solution). Their formation is a process of hydrothermal argilliza-
tion under the influence of the solutions associated with the 
Modra granites. 

BBeAemie 

B Teneiine npouiJioro H B naqajie STOro ist'Ka reo.ioni ne yfleJiHJiH ;jcui>KHOro 
BHHManHíi npoÔJieiviaM KpHCTajiJiHHHKyMa ceBepo-BocTOMiioii qacTH MaJiux KapnaT 
(paňoH Me>KÄy UaftjiancKoft Tpyooft HOJIHHOH H CC. nc3HiioK — Mo*pa — ^Iacra — 
Topne Opemai-ibi). 3TO panon MozipancKoro rpanoÄHopHTOBoro MaccHBa. PnaBHoe 
BHHMai-iHe yaejiHJiocb KpHCTaJiJiHHHKVMy n oôJiacTii BbiCTyna BpanicjiaBCKoro rpa-
iiHTiioro MaccuBa M OK A y cc. K3p npii Epa-nic/iasc, ľIe3HH0K, MapnaiiKa, BopniiKa 
n r. BpaTHCJiaBa —paôoTbi K o m h u b e r (1856, 1857, 1900) R i c h a r z (1908), 
necKOJibKO paôoľ K o y T e K a n 3 o y 6 e x a , Koxopue 6bi.au coôpaiibi B OTaejibiioii 
MOHorpacfjHH riOA na3BanneM ,,rioHCHeiiiin K reojionmecKoi'i KapTC, JIIICT BpaTHO/iaBa 
4758" ( K o u t e k - Z o u b e k , 1936). 

MoHorpac[)HMecKaH paôoTa B e c k — V e t t e r s (1904), B KOTopoii nacTcn oÔ3op 
reojiorHH n rsojiornnecKan KapTa Ma.ibix KapnaT, He KacaeTCH npo6jieM KpncTaji-
JiHHHKyMa ceBepo-BOCTOHiioft nacTH MaJibi.x KapnaT. HccjieflOBanne A n d r i a n — 
P a u l (1864) HMeeT jiiímb ncTopnqecKoe 3iiaqeinie. 

Panoii Ile3HHOK-riepHeKCKoro KpncTa.TJinHiiKyMa (y-iacTOK MOivoy cc. Ile3iiHOK n 
riepiieK) TaK>i<e 6HJI B iienrpe Bi-iuMainíH reo.ioroB, TBK KBK B 3TOM paňone aoôbiBa-
jincb nnpHTOBbie n aiiTHMOHHTOBbie p yaw (K r u s c h, 1916; L a c h m a n n , 1915; 
P a u k, 1937). B nocjieBOsniiOM nepnoae 3.aecb naqa.nncb paôoTbi C a m b e l (1950, 
1954a, b, 1958, 1962) n noiicKOBbie paóoTbi no n. PVKOBO,TCTBOM C. ľl o JI a K a, KO-
ropbie cnocoôcTBoBajín pacimipeiuiio 3iianin"i o MeTa.iJioreHiin Majiux KapnaT. 

CeBepo-BOCTomiafi nacTb Majibix KapnaT M OKA y cc. IICMHHOK — M o a p a — JXon-
iibie n Topubie Opeiuanbi ôbijia HccjraaoBana TOJibKo G. n Z. T o b o r f f y (1915, 
1916), npmieM T o ô o p c p c p i i /;aji neTporpacpHHecKyio xapaKTepncTHKy nopoa Kpnc-
TajuiHHHKyMa panona c. Mo^pa (TapMoiicKan cepmi) H yKa.saji na najiinine II3BCCT-
KOBO-CHJIIIKaTHblX pOTOBHKOB B paftoile CC. MoApa-ľaDMOIIIIH, KOTOpbie, K3K Mbl 
ceroÄHH 3na'SM, cpopivuipyíOTcn noa BJIHHHHCM KouraKTOBoro B03,n,eHCTBHH rpanoÄHO-
pHTOB Ha H3BeCTIIHKH FapMOHCKOH CCpHH. 

Ocoôoc BHHMaiiHe KpiicTajijiHiniKyMy B paíione MOK/ty cc. Moapa n Opcuianbi 
y^eJiíieT Monorpatpíľ-iecKaM paôora C a m b e l (1954). ABTOP B STOH paôoTe oxa-
paKTepn30Baji KpncTajiJiiiHccKiic cjiaimu BnepBbie BbiacJieHHoň HM ľapMOHCKOH cc-
piiH, Koropyío on cmiTaer caMociwncJibiioii cepiicn c ocoôbiM juiTOJiorHMecKHM 
ii cTpaTiirpacpiHiecKiiM xapaKTepoM. On oôpaTiui BiuíMaiine na pa3JiimHbiň xapai<Tep 
Me'raMopcpii3ivia TapivioiiCKOH cepnn, CBH3aiiiion c BiieflpcHHeM MarMH MoapancKoro 
rpanoÄiiopiira, no cpaBiícnnio c M'£TaMopcpH3MOM B6JIH3H BpaTiic.iaBCKoro MacciiBa. 

http://6bi.au


ľEOTEPMOMETPHH METAnEJIHTOBblX POrOBHKOB 53 

BneapeiiHe MOflpaiicKoft rpaiiOÄiiopHTOBoň Marivibi Bbi3bmaeT ranH^Hbiů KoiiTaK-
TOBblil MeTaMOpcf)H3M, 06pa30BaiIHe H3BeCTKOBO-CILlHKaTHbIX pOrOBHKOB, nHTIIHC-
Tbix c/iaimeB c aiiÄajiy3HTOM H ÔHOTHTOM, porOBHKOBbix ÔHOTHTOBHX cjianueB H T. Ä-
ľapMOHCKan cepnn HMeeT HHOH cociaB, ieM cJiaHUbi HHwejioKainero ne3HHOK-Ilep-
HeKCKoro KpiicTa^jiiiHHKyMa, mo TaK>Ke OTpawaeTCfl Ha cocTaBe H r n n a x MCTaMop-
(JiHHecKHx nopoA. B TapMoiicKofl cepiin BCTpeqaiOTcsi rjiHUHCTO-KpeMiincrbie cjiaH-
Ubi, cnopa^H^acKH n e p e x o a s m n e B JIHÄHTH, MeTannpoKJiacTHqecKiie npoAyi<™ oc-
HOBHoro Byjmanii3Ma n aMcpn6ojiHTbi nopucToii TeKCTypu, conpoBo>i<aaeMMe njiac-

TaMH H3BeCTIIHKOB. IJojl BJIHHHHeM KOHTaKTOBOľO MeTaMOp(pH3Ma H3BCCTHHKH npe-
BpamaioTCfi B H3BecTKOBO-cn.nHKaTHbie poroBHKH c AHOncHflOM, C a - r p a n a r o M (rpoc-
cyjinpoiM), B'83yBHaHOM, BOJi.aacTOHHTOM, iiJiaraoKJia30M, aivicpnoojioivi n apyniMii 
MHiiepaJiaMii. 3 a e c b Taioxe nacTO BCTpeqaiOTcn 6iiTyMHH03iibie c j i a i m u c BUCOKOH 
AOJieň opranimecKoro KOMnoHeHTa, AOBOJIMIO CHJIMIO rpacpHTnsnpoBannoro. 

HoBbiň 3Tan H3yjeHHH MeTaMop(pn3Ma ľapMOHCKoň oepnu H cjiaimeB no/icTK/iaio-
m e r o KOMnjieKca B ceBepo-BOCToraoň qacTH Majibix K a p n a T , cBH3aniioro c KoiiTaK-
TOBblM B03ÄeflCTBHeM rpailOÄHOpHTOBOH MarMbl MOApaHCKOTO THna Iia^ajTCH JIHIUb 
B n o u i e a i i o s BpeMH (K o p H K O B C K H H H .up., 1984). npoAOJi>KenneM STH.X HCCJIC-
ÄOBaHHH HBJIHeTCH II HaCTOHLU,aH paÔOTa, HOCBSIIUeHHaH MHHepajIOTHH KOIITaKTOBO-
-H3MeneHHbix rjiHHHCTO-KpeMHCTbix cJiaHneB (MeianejíHTOB). IlojiyqeHHbie pe3yjib-
TaTbi onnpaiOTCfi na MHKpo3oiijOBbie HccjieziOBaHHH MiinepajiOB, na ociiOBanHii qero 
BoccTanaBJíiiBaiOTCfl P-T VCJIOBHH MeTaMopcpHnecKiix npoueccoB. Be3 npuMeneHHfi 
napareneTHMecKoro anajiH3a n reoTepMOivieTpoB STH ripoójieivibi eme HecKOjibKO .ncr 
TOMy Iia3aÄ ÔbIJIO IieB03MO>KHO P'SIUHTb, H B 3T0M HOBOM nOA-XOfle 3aKJIIOliaCTCH OT-
JiHHHe coBpeivieHHbix HCCJieAOBaiiHň OT npeabiflymHX. 

l i p u cocTaBjienHH K a p ™ MeTaMopcpH3Ma KpHCTaJijiHHHKyMa MaJibix K a p n a T ( K o ­
p u K o B c K n ň — U a M 6 c JI — M H K J I O H I — H'Hax, 1984) 6biJio ycTanoBjíeno, 
n o 30HajibHbiň MCTaMop(pii3M, Tečno cBH3anHbiH c rpaiíHTaiviH BpaTHCJiaBCKoro n 
MoApancKoro MacciiBOB, COCTOHT H3 a s y x STanoB. 0 6 a OHH, cor j iacno pe3yjibTaTa*in 
R b - S r H30xponHoro MCTO^a, HMCIOT repnHHCKHH Bospacx ( B a g d a s a r j a n e t al., 
1982; B a r a a c a p Í I H H .up., 1983). 

I 3Tan MCTaMopcpH3Ma coBlna.naeT c BHeapeiiHeM EpaTHCJiaBCKH.x rpaiíHTOB. B ioro-
3anaflHoft nojioBHire Majibix KapnaT, vne MCTaMopcpimecKHe H3orpa.ibi n 3 0 H H ( 6 H O -
THTOBan, rpanaTOBan, CTaBpojiHT-xjiopHTOBan H CTaBpojíHT-CHJijiHManHTOBaH) KOH-
tpopMHbi KoiiTypaM BpaTHCJiaBCKoro MaccHBa, Me'ra.Mop(pH3M HMeeT HBHHH nepnnjiy-
TOHHVSCKHH xapaKTep. OÄHaKo B n p e a e . i a x ne3HneK-nepiieKCKoro KpHCTa.njiHHHKyivia 
H B ceB'epo-BOCTOMHoft MacTH Majibix K a p n a T MeTaMoptpuqecKHe 30iibi npocJie>KHBaio-
UIHCCÍI Ty.ua H3 BpaTHCJiaBCKoro opeojia, HMCIOT y>Ke perHonajibnoe Bbipa>KeiiHe, n o -
CKOJibKy BpaTHCJiaBCKHe rpaHHTbi TaM OTCVTCTByior (IIJIH >i<e HX KpoBJín ne BCKpbiTa 
na coBpeMeniioM 3po3HonnoM cpe3e) . 0 6 m e e aaBJieim-s na I STane MM oneiiHBaeM 
npH6^H3HTejibno B 3 0 0 — 3 5 0 M P a , a TeMiiepaTypubm rpaanei iT — OT 3 5 0 ° ( 6 H O -
THTOBan 3ona) j\o 5 5 0 — 5 6 0 °C (cTaBpojíHT-CHJiJiHManHTOBan 3 a n a ) . flaniibie R b - S r 
reoxponoJioruH noi<a3a.aH (B a r/i a c a p H H H up., 1983), HTO cpopMnpoisaiinc 30-
Hajibnoro MeTaMopcpnqecKoro opeojia I STana, no-BiiÄiiMOMy, naqaj iocb eme B IIH>K-
neM—cpe/uieM ^eBOne (387 + 38 MJIH. Jier), a ero KyjibMHnauHOHHbiň STan, cHiixpon-
iibiii c KpHCTajiJiH3auHeň BpaTHCJiaBCKoro MaccHBa, OTBeiaeT r p a n n u e ÄeBon — i<ap-
6OH (347 -j- 4 MJIH. /ieT). 

II 3Tan MeTaMopcpH3Ma IIOCIIT npKO Bbipa>KeHHbiň KOHTaKTOBHH xapaKTep n CBÍI-
3a'ii c BiieÄpeHHeM MoÄpaucKux rpanuTOB. ľlpu ana.TH3e Kap™ MCTaMopcpH3Ma Ma-
Jibix KapmaT ycTanoBjíeno, HTO BbicoKOTeMnepaTypubie 3K30KoiiTaKTOBbie POTOBHKH 
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BOKpyr Mo/ipancKoro iviaccHBa iiaKJiaAMBaiOTCH ne xojibKO na iiH3KOTeMn'apaTypiibie 
XJlOpHT-CepHUHTOBbie H ÔHOTHT-CepHUHTOBbie (pHJI.IHTbl H neCHaiIHKH rapMOHCKOH 
cepHH, HO H Ha nopoflbi ne3HH0K-n>epneKCK0H 30HM, y>!<e MeTaMop(pH30Bainibie na I 
STa'ne B ycjioBHax rpanaTOBoií n CTaBpojiHT-xjiopHTOBoň cy6tpau.Hn. ľlo OTHOIHCHHIO 
K 3THM nocjie/uiHM oporoBiiKOBaHHe HOCHT BTopumibiii, HajTo>KeHHbiH xapaKTep. 3 T O 
«OKa3biBaeT, HTO RO BIICAPCHHH MoApancKoro MaccHBa ero paivia y>Ke 6biJia 3a-
TpoHyTa 30najTbiibiM perHOHajibHo-nepun.iyTOHHMecKHM MeTaMopthn3MOM. IlpeÄBa-
pHTejibHbiň anajiii3 naparene3HCOB poroBHKOB noi<a3aJi, MTO ycjioBHH HX KpncTajuiH-
3au,HH ( a í l 5 0 M P a ) —3iiaqHTejibHO MeHee rJiyôiiHHbie, ^eivi pamiHH MCTaM0pcpH3M 
I STana ( 3 0 0 — 3 5 0 M P a ) . 3 T O M O K I I O oĎiHOHHTb reM, HTO Bi-ie/j,peHHe BpaTHCJiaB-
CKHX H MoÄpaucKHX rpaHHTOB ôbiJio pa3Ae.neno cjajimii B03ÄbiManHH reoĎJioxa 
Majibix K a p n a T . Bo3pacT BToporo (KOHTaKTOBoro) STana, ecrecTBeno, OTBcnaeT 

BpeMCHH KpHCTa/IJIH3aUHH MoflpaHCKHX rpaiIHTOB, paBHOMV, nO Äa'HHbIM R b - S r H30-
x p o m i o r o MeTOfla, 324 ± 18 MJIH. JICT (HH>KHHH K a p ô o n ) . 

B HacTonmeň cTaTbe pacciviaTpHBaiOTCH p«3yjibTaTbi MWHepaJiorH^ecKoro H n a p a -
reneTH^ecKoro H3y-ieiiHH co6cTBenno KOHraKTOBbix poroBHKOB M o a p a n c K o r o Mac-
CHBa, H ÄaeTca o u e n x a P-T napaivieTpoB HX o6pa30BaHHH. 

KpaTKaa neTporpaepHiecKan xapaKTepHctHKa poroBHKOB 

KoiiTaKTOBHH opeoji Boicpyr MoÄpancKoro Maccima HMee.T uinpnuy, KaK npaBHJio, 
He ôojibuie iiecKOJibKHX COT ivierpoB. 0/j.naKo njiom,a,n,b oporoBUKOBaHHbix yiopo/j. 3a-
MeTiio pacLHHpneTCH B oôiUHpubix ocTaimax KpoBjíH BiiyTpn MoÄpaHCKoro MaccHBa 
(BepxoBbH Moapai icKoro noTOKa Ha JOB or c. KVXHHJI II paiion 3aHHbeft KanaBbi Ha 
3 OT c. r i n j i a ) , a TaK>Ke B/xoJib BOCTOIHOTO Kpaa MaccHBa ( p a ň a a &ep. ,D,y6oBa), 
r a e ecTb ociiOBaiiHH npeflnoJiaraTb owenb nojiorHft H3KJIOH anHKajibuoft nacTH rpa-
HHTa na 3ana,n no A nopoAbi rapMOHCicoň cepHH. 

B npcueJiax KOHTaKTOBoro opeojia BCTpe^aiOTcn nopoflbi pa3Hoo6pa3Horo HCXOÄ-
íioro cocTaBa: MeTanecnanHKH, MeTanejiHTbi, o p r o - H n a p a - aivicpHÔojíHTbi, KapĎonaT-
iio-CHJiHKaTiibie cjianubi H cKapinipoBaHHbie Mpaivtopu. H x O6UJ,HM CBOHCTBOM HBJIH-
eTCJi njiOTiian, MejiK03ep'iiHCTafi, MaccHBnaíi TeKCTypa H orcyTCTBHe peniona j ib i ioro 
rjiyÔHHHoro paccJ ia imeBanna, CTO.Tb THnHHHoro JIAH n o p o a I 3Tana MeTaMopcpH3Ma. 

B poroBHKax ycTOHMHBbi MHHepajibi rpynnbi snuÄOTa H MYCKOBHT, H nosTOMy no 
KJiaCCHCpHKaU,HH P c B C p U a T T O (1970) KOHTaKTOBbie nOpOÄbl B U,eJIOM OTHO-
CřlTCSI K porOBOOÔMaHKOBO-porOBHKOBOH CpaUHH. B aMtpHÔOJIH'iaX CTaÔHJIb'Ha OJIHB-
KOBo-3ejienaa HJIH 3eJienafl poroBan oÔManKa c KJIHHOU.OH3HTOM H njiarHOKjia30M 
uiHpoKO MeiiFímencfi OCIIOBHOCTH. B KapôonaTHO-CH.nuKaTHbix c j i anuax H cKapniipo-
BaHHbix Mpaiviopax ycTofn-iHBbi KJinnonnpoKcen, 0JiHBK0B0-3eJieHaH HJIH 6ecu,BeTHaH 
poroBan oÔMaiiKa, UOH3HT, BOJiJiacTOHHT H rpoccy.nHp, c njiarnoKJia30M BnjiOTb a o 
jia6pa/i,opa. 

H a n ô o j i e c THnHWHbie MeTane^HTOBbie poroBHKH HMeiOT nsiTHHCTyio cTpyKTypy, Mac-
cnBnyio HJIH nojiocnaTyio TeKCTypy. IlojiocHaTOCTb, no-BHflHMOMy, OTpa>KaeT nep-
BHM'iio-jíHTOJiornMecKyio iieoaiiopoaiiocTb nopoA, H nepeÄKO no/uiepKHBaeTcn 6ojib-
LUHM KOJIHMCCTBOM nocJiOHHbix KBapueBbix H n.TarHOK.na3-KBapueBbix >KH.T H npo-
>KHJIKOB. TjiaBiibie MHiiepaJibi poroBHKOB—6HOTHT, aH.n.ajiy3HT, KopÄ»epHT, MycKOBHT, 
njiarHOKJia3 H KBapu; H 3peji,Ka upncyrcTByeT r p a n a T 11 B eÄHHHHHHx c j i y i a a x OTMe-
MajICSI c})H6pOJIHTOBbIH CHJIJIHMaiIHT. 

http://cy6tpau.Hn
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OciioBiian TKanb ôeÄHbix Kajibuneivi poroBHKOB npeAcxaBJíeiia Me.iKo- HJIH Mni<po-
3epHHCTWM arperaTOM 6 H O T H T 3 , MycKOBHTa, njiarnoKJiasa n KBapua c cyonapajuie j ib-
noň opneiiTHpoBKOH qemyei< CJTIOÄ. MycKOBHT B OCHOBHOH Mačce oôjia/iaeT o ô u m i o 
ôojibiiiHM HÄHOMopcpH3MOM, H ero leiuyÔKH ôojiee Kpyniibic. HCM y ônoTHTa. 

H a cpoiie MHKpo3epHHCToro Me30CTa3Hca Bbi/iejiniOTcji 6ojibinne OKpyrjibie nop-
(pupoójiacTbi aiiÄaJiy3HTa H KopÄnepma, ÄOCTHraiouiHe 3 — I O M M II cocT3BjiHiomnc 
HHorÄa 3 0 — 5 0 % oÔT>eMa nopoÄbi, IITO npn/iseT poroBHKaM xapaKTepnyio nHTHHc-
TOCTb. 

A H Ä a JI y 3 H T — ôecuBeTHbiií B uuiHcpe, HHoraa co cJiaôbiM nJieoxpoH3MOM B po30-
Bbix Tonax. 06pa3yeTCH npn3M3THHecKHe KpHCTaji.TH c Miio>KecTBOM MejiKHx npo-
pacTanHň KBapua, MycKOBHTa H 6uoTHTa. 

K o p Ä H e p H T aaeT OKpyrJiwe 3epna, HacbimeHHbie ĎecnopsiÄOino opHenTHpoBan-
HblMH BpOCTKaMH 6HOTHT3, MyCKOBHTa H KBapua. CaM KOp/IHepHT OTCHb pe^Ko co-
XpaHHCT CBOKHH OĎJIHK— OÔbUIHO OH B 3H3qHTejIbH0H Mepc, a l a m e nOJIHOCTbK) 3aMe-
maeTcn MHKpo3epHHCTbiM cepnu,HTOBbiM arperaTOM. XapaKTepnan ocoôemiocTb Kop-
ÄHepuTa — HajiH^ine jinMOHno->KejiTbix ruieoxpoH'jHbix ÄBOPHKOB BOKpyr BKJircmeiiHft 
UHpKoiia. TaKHe ÄBOPHKH HBJíaiOTCH Ba>KneňuiHM jiiiariiocTHHecKHM npH3HaKOM Kop-
ÄHepHTa, OTJiHiaiomHM e r o OT n.T3ni0KJia33, nocKOJibKy no pejibecpy, cepbiM uBe-
T3M HinepipepeHUHH H HSJIHMHIO nojiHCHHTeTi-mecKHx ÄBOHHHKOB KopAnepnT H jnjia-
TH0KJia3 o^eHb CXOÄHH Äpyr c ApyroM. 

ľ p a H a T B poroBHKax, B oTJinnne OT cjianiieB I s x a n a , BCTpcMaeTCH KpaňHe peaKo. 
O H o6pa3yeT MejiKHe OKpyrjibie 3epHa pa3MepoM ne cBbiuie 0,5—1 MM C MiiKpo-
BKJiioqeuHHMH KBapua H ÔHOTHTa. 

r i j i a r H O K j i a 3 HMeeT KHCJIHH HJIH cpeAHHň cocTaB (N° 2 0 — 4 0 ) H HepeflKO npa-
MyiO HJIH OĎpaTIiyiO 30HajIbHOCTb. OÔblqHO BMeCTC C KBapueM, ÔHOTHTOM H MyCKOBH-
TOM o6pa3yeT Me30CTa3Hc nopo/iu, HO HHOTAH, KBK H Kop/inapnT, AaeT nopcpnpo-
ôjiacTbi. 

XapaKTepnaa ocoôennocTb poroBHKOB — HX pa3Jinmioe no HHTCHCHBHOCTH, HO 
HOBceMecTHoe HH3KOTeMnepaTypnoe n3MenenHe. K a n y>i<e OTMena.iocb, HanôoJiec 
sipKo 3TO Bbipa>KaeTCH B cepnuHTH3aunH KopanepHTa, CBOKHC 3epna KOToporo npejx-
CTaBJíniOT coôoft HCKJiiOHHTeJibnyio pejKOCTb. HacTo naĎJiio^aeTCH 3aMeuuenne ce-
piiUHTOM njiarHOKJia33, pe>Ke-anaajiy3HT3, 3 TaioKe xjiopHTH3auHa ÔHOTHTa. 

MMHepajibHbiA cocTaB n napareHe^HCbi POTOBHKOB 

Munepa/ibiibie accounauHH MeTaiieJíHTOBbix poroBHKOB no BceMy nepHMCTpy M O A -
p3HCKOrO M3CCHB3 OKa33JIHCb npaKTHH£CKH HAeHTHMHbIMH, H yl<a3bIBaiOT Ha yCJIOBHH 

aiiÄajiy3HT-6HOTHT-MycKOBHTOBoň cyôcpaunn ( K o p H K o B c K H ň, 1979). JXJIK iice 
X3paKTepH3 CTSÔHJIbHOCTb 3HÄ3Jiy3HT3 C ÔHOTHTOM, MyCKOBHTa, >KeJIC3HCTOrO KOp-
/UiepnT3, rp3H3Ta. CTaBpojinr nojinocTbio orcyTCTByeT. 

BbicoKOTeMnepaTypnoň r p a n i i u e ň anaajiy3HT-6noTHT-MycKOBHT-poroBHKOBOH cy6-
(p3UHH HBjíaeTCH pesKUHH p s c n a n a nanóoJiee naTpoBbix MycKOBHTOB 

M u K-Na _|_ A b _j_ Q _ K s p K " N a 4- Als + H 2 0 (1) 

O Ä H S K O Aa>Ke B iienocpeacTBennoM KOuraKTe c MoÄpaucKHMH rpaiíHTaMH STOT npe-
aeji ne Aocrara j icn. TeMnep3Typ3 B MoapaucKOM opcojie ne npeBbiuiajia yc/iOBníi 
CT36njibH0CTH MVCK0BHT3 c KBapueM H njlarHOKJI330M. riOCKOJIbKy ajlbTepiI3THBHbIÍÍ 



56 KOPHKOBCKHFI — UAMDEJ1 — BOPOHHXHH — nyTIlLU — AUIK^OLU 

napareiie3HC A n d l + K s p IIJIII Si l l + K s p ne S U J I Bcipeqeii nu B OAHOM H3 o6pa3-
LIOB. AH/;ajiy3HT TaioKc ycToňmiB BiiyTpn Bcero opeojia. J ln iub B iiecKOJibKHx IUJIH-
ipax, na Kpanx Kpyrriibix npH3Ma™tiecKHX 3epen ana,a.ny3HTa oÔHapyjKenbi noBooópa-
30BanHH eaHiiHmibix nrji (pn6pojiHTOBoro CHJiJiHManiiTa (nanpHMep, B oôp. 63/82-M). 

Bojiec iiHSKOTe'MnepaTypHbie cyocpaiinn POTOBHKOB, TOM an,o,ajiy3HT-6HOTHT-MycKo-
BHTOBan, B npeae j iax opeo;ia npcmBJíeiibi peaKO, n TO jinuib B cnyqasix, Koraa opo-
roBHKOBaiiHe naKJiaAHBaeTCH n a MCTanec^anHKH H cpnjiaiiTbi rapinoucKoň ccpHH, 
Mi2TaMOpCpH3M KOTOpbIX Iia I 3T3nC IIC npeBbllliajI ÔHOTHTOBOň CyÔCpaUHH. B03MO>K-
tio, K 3T0ÍÍ KaTeropHH OTHOCHTCH 6noTHT-MycKOBHT-n.TarHOKJia3-KBapu,eBbie p o r o -
BHKH H3 paflona c. IlHJia H BbicoTbi KJIOKOH (o6p. 115—119/83-M), B K o r o p u x xopo-
LUO BHfliibi peJiHKTbi ncaMMHTOBOH CTpvKTypu — Kpyniibie, pepeiiepHpoBainibie 06-
JIOMKH KBapua. O/UiaKO H3-33 OTCyCTCBHH BbICOKOr.THH03eMHCTbIX MHiiepajioB ÄHar-
iiocTHpoBaTb npnnaÄJie>KnocTb STIIX riopoa K onpcueJienHoft cy6(pau.nn OKa3ajiocb 
3aTpyÄIIHTeJIbHO. 

Cpe/iH poroBHKOB aiiÄaJiy3HT-6HOTHT-MycKOBHTOBoň cy6cpaij,iiH B MoapaiiCKOM ope-
ojic BCTpenaiOTcsi MycKOBHTCoaep>Kam,He 11 6e3MycKOBHTOBbie MeTanejiHTbi. P a 3 n a n 
CTenenb iiacbímeiinocTH n o p o a KaJineM BjinneT na TOJibKO n a npncyTCTBHe H JI H OT-
cyTCTBiie MycKOBHTa, 110 npiiBOÄHT H K pa3JiHmiio B n a p a r e n e 3 H c a x TeMiiou,BeTHbix 
MHiiepajioB. riosTOMy ocTaiioBHMCíi na STOM ôojiee n o a p o ó n o . 

Bee ôsÄiibie Kajibuneivi KBapu,coaep>i<ani.He nopo/ibi (MeTanejiiiTbi, MeTancaMMHTbi 
n MeTanopcpHpoHÄbi) no cTeneiin iiacbimeHiiocTH IOJIHCM pa3aejiHiOTCfi Ha 3 neTpo-
xHMHqecKHX KJiacca: nepecbimeHHbie, nacbiuieHiibie 11 neaocbimeHHbie K 2 0 ( M a p a -
K y m e B, 1965; K o p n K o B C K H ii, 1979). B nopo/jax c p a 3 n o ň 'nepBinmon Konuen-
Tpauneft KaJina o ô m n e <pa30Bbie paBHOBecnn cnjibno pa3JiHqaiOTCfi. 3 T O oócTOHTejib-
CTBO Ba>KHO noÄHepKHVTb, Tax Kai< B pfiae paôoT BJiHHune nepBHHHO-jíHTOJiornqec-
Kiix cpaKTopoB nepeflKo cMeiiiHBajiocb c BJiHíiniieivi TeMnepaTypu H /aaBjiennsi, MTO 
npHBOňHjio K omnÔKaM B onpeaejieHHH cpaunajibnon npHHaÄJie>KiiocTii MeTaMopcpn-
qecKnx nopofl. 

K nepecbimeniibiM K 9 0 nopoaa.M OTHOCHTCH pa3nocTii, KOTopwe y>Ke Hainnasi c 
3ejieiiocjianu,eBOH cpaunn, coacp/i-caT H36biTomibiií Kajiiiiunar. O Ô H H H O STO MeTaapiío-
ibi, upoayKTbi ae3HHTerpau,iui 11 MCTaMopipiBMa rpaiíHTOB, Kiicjiwe MCTascpcpysiiBbi 

11 iix rycpbi. BcjieacTBHe BMCOKOTO nepBuqnoro oTHoaieHHH K/Al, B STHX nopo-
a a x mi npn I O K H X TewinepaTypax ne B03HiiKaiOT XJIOPHTOHÄ, CTaBpojiHT, i<op-
anepiiT H cHJíHKaTbi rjiHH03eMa. Tunnqiibie riopoabi SToro KJiacca — ABynoJieBouina-
roBbie ÄBycJiiOÄíiiibíc rneňcbi. H x paBUOBeciin ii3o6pa>i-:aiOTcn n a naocKOCTH M g O -
- F e O - A L ) 0 ; ( B cncreMe M g - F e - A l - K B Bnae npoeKUHH H3 TOHKH KajiiuunaTa (npo-
ei<UHH K o p >K H n c K o r o ) . 

K HacbímeiiHbíM K 2 0 nopoaaM (oôbmno STO MeTanenuTbi H MeTanec^iaHiiKn) OTHO-
CSITCSI nOpOÄbl C II36bITKOM TOJIbKO MyCKOBHTa; KaJIHUlnaT B HHX nOHBJIHeTCH ^HUIb 
nocjie BbicoKOTeMnepaTypHoro pa3Jio>i<eHHH MycKOBina c KBapueM. B 3THX n o p o a a x 
ycTOHHHBbi Bce BbicoKorjiHii03eMHCTbie MHHepajiH, naparene3HCbi HX naHôojiee pa3-

3accb H aa.'iec — cjicayioimic 0Ó03naMCHHíi: Ab — a.'ibÔHT; Als — CHJIHIOT rjniH03eMa; 
Andl — aHaajiy3iľr; Bi — OHOTIIT; Chl — xjiopiiT; Chld — x-iopiiTOna; Cor — KopancpHT; 
G e d r — >KcapiiT; G r — irpaiiaT; K s p — KajiiieBbľ'i nojicBoii mnaT; K y — KiiamiT; M u — inyc-
KOBHT; P h n — cj)eHrHT; PI — njianiOK.na.s; Q — KBapu; Sill — CHJiJiiiMamiT; Sid — cejiaao-
IIHT; St — CTaupojiiiT. Uncbpbi npn HHÄeiícax Miiíiepa^oB — nx oôman »\eJ7e3HCTOCTb (Fe/ 
/Fe + Mg, % ) . 
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HOo6pa3iibi, H nosTOMy mvieuHo orní Hcnojib3yioTCJi D KaqecTBe OCHOBH coBpeMeiiiibix 
KjiaccH(j)HKauHft MeTaMoptpireecKHx (paunň. Tunfmnbie nopoau — rjiniio3eMHCTbie MC-
TanejiiiTbi n pa3.iHHHbie Tímu ÄByc.iiOÄHHbix njiarHoraeŘcoB. Hx paBucmecnfi H3o6pa-
H-caiorcn na njioci<ocTH MgO-FeO-Al 2 0 3 B ciicTeivie Mg-Fe-Al-K B Biiae npoeKUHH 
ii3 TOHKii MycKOBHTa (npoeKUHH T o M n c o H a ) . 

K HeaocbímeHHbíM K 2 0 nopo/iaivi OTIIOCHTCH TC H3 HHX, KOTopbie irs co/iep>KaT mi 
MycKOBHTa, HH KajiHiunaTa, n 6HOTHT B HHX — e/uiiic.TBeiiiibift KajiHňcoÄepjiiamnň 
MHHepaji. ToJibKo cpe/ui HHX nacro BCTpeiiaiOTcsi aHTocpHJi.iHT, JKCAPHT, ityMMHHrTo-
IIIIT ii TajibK; 3TH MHHepajiH iiecTaÔHJibHH B nepBbix ÄBVX rnnax nopo£, noTOMy 
mo pearapyn c KajiHiiilnaTOM HJIH MycKOBiiTOM, jKeÄpiiT, KyMMHurTOuHT H TaJibK 
ÄOJIÄHH ÓbIJIH 6bl nOJIHOCTbIO 3aMeCTHTbCSI 61IOTHTOM. Hx paBHOBeCHH H3o6pa>i<:aiOTCH 
na o6biqnoii /uiarpaMMe MgO-FeO-AL>03. 

1. A c c o u H a u 1111 H a c H m e H H H x K->0 n o p o n 

B MycKOBiiTccmep>KamHx (nacbimeHUbix 1\20) poroBiiKax, KOTopwe npcoĎJia/ui-
10T B MoÄpaucKOM opeojie, 6MJIH o6napy>KeHbi cjie/ivioiune accouHauHn (c EO3MO>K-
HbiM ynacTHeM ManieTHTa HJIH HJibMeHHTa): 

Bi + Cor + Mu + PI -f- Q 
Bi + Andl + Cor -f Mu + PI -f- Q 
Bi + Andl + Mu + PI + Q 
Bi + Gr + Mu + PI -f Q 
Bi + Mu + PI + Q 

Bce onu H3o6pa/Keiibi na Pne. 1, 1 B npoeKunu T o i i n c o n a . B >Kejre3iiCTbix MC-
TaneJíHTax B03MO>KHa accomiauHH B i - | - G r + Andl + Mu + P I - | - Q , HO ona ne 
ôbuia oônapy/Kena. 

Pne. 1. PaBHOBeCHH B HacbimeiiHbix (1) H iieAOCbimeuHbix KajuieM (2) MeTanejMTOBbix po-
ľOBHKaX alIAaJiy3HT-6HOTHT-MyCKOBHTOBO''Í cyBcpauHH. 

noncHenufi: 1 — accounau.nn ,c H36UTKOM MycKOBHTa (cucTeina A K F M , npoei<unH T o M n-
c o H a ) ; 2 —accounaiiHii npn HCÄOCTaTKe MycKOBHTa (cucTeMa A F M ) . Cnjiouinue JIKHHH 
— peaJibHO HaôjiiOÄaBuiH&CH accouauuH, nynKTup — npeAnojiaraeMbie. Uncppbi — >KeJie3HC-
TOCTb MHiiepajiOB B nccneÄOBaHHbix napareHC3Hcax (Taôji. 1—4). 

http://accounau.nn
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KaK cJie/;yeT 113 AHarpaMMbi, naparene3nc Gr + Cor (c y^acTHeM iua.iOMapran-
ueBHCTbix rpaHaTOB)B MycKOBHTcoAep>Kamnx nopojax HeycToňmiB BcaeACTBiie peaK-
U.HH 

G r M g . F e + Cor + Mu = Bi + Andl -f Q (2) 

B MOÄpaucKHX poroBHKax, KaK H B Apyrnx aiiaJiorHm-ibix KoiiTaKTOBbix opeo.nax, 
BnjiOTb ÄO pacnaaa MycKOBHTa Bcer.ua craÔHJibHa npaBan nacTb paBencTBa — napa-
reHe3HC Bi -|- Andl -f- Q npii ynacTHH JIHÓO KopAHepHTa, JIHÔO rpaHaTa, 110 He 060-
HX MHi-iepajioB BMecTe. 3TO naer ocnoBaiiHe OTiiecTH 3TH poroBHKH K aiiAajiy3HT-
ÓHOTHT-MyCKOBHTOBOH Cy6(paiTHH (K O p H K O B C K H H, 1979) . 

CocTaBbi THnimHbix MHHepajioB MycKOBHTCoflep>Kaiu,iix poroBHKOB npHBeAenbi B 
Taóji. 1. 3TH (H Bce nocJieayiomHe anajiH3bi) npoBe.n.enbi B HFEM AH CCCP na 
MHKpo30HÄe „Cameca" MS-46 B. A. B o p o H H x H H H M. 

KopÄHepHT B naparewe3Hcax Cor + Andl -f- Bi -j- Mu + Q n Cor —)— Bi —|— Mu -\-
-|~ Q HMeeT InpaKTnqecKH HAeHTiHinyio >KeJie3HcrocTb — 3 9 % . CocTaBbi ÔHOTHTOB 
H3 Me3ocra3nca n' n %u H H 3 BKJiio'ieHnfl Bnyrpn KopunepHra TaioK'e oneiib 6JIH3KH. 
0 6 a aHa;iH3HpoBaHHbix MycKOBHTa oneHb SeAiibi cpeHľHTOBOH H naparoHHTOBOft 
cocTaBJíHioiueň: cyMMapnoe coAep>Kaniie MgO H FeO — OKOJIO 1,4 Bec. %, N a 2 0 — 
ne Bbiiue 0,9 Bec. %, mo cooTBeTCTByeT 4 % ( p e P P H C P e H r H T 0 B 0 H H 1 2 % naproHHTO-
Boň MOJieKyjiM. CneAOBaTeJibno, MVCKOBHTM H3 MoapaHCKoro opeojia 6JIH3KH K COC-
T3By HHCTO MyCKOBHTOBOrO MHHaJia B TB6PÄOM pacTBope ,,MyCKOBHT-CpeppH(peHrHT" 
(CM. P H C 8). ľloÄOÔHbie MycKOBHTbi xapaKiepH3yiOT BbicoKHe CTyneHH aHAajiy3HT-
ÔHOTHT-MycKOBHTOBoň cyôcpauHH (K o p n K o B c K H H, 1973), no TeivinepaType npii-
6jin>i<aiomHecH K ycJioBHHM peaKUHii (1). 

2. A c c o u H a u, n H H e Ä o c bi m, e H H w x K 2 0 n o p o a 

HeaocbimeHHbie K^O (óe3MycK0BHT0Bbie) poroBHKH nojib3yiOTCH neoojibinHM pac-
npocTpaneiiHeM B MoApaucKOM opeojie. B HHX ÔHJIH Bcrpe^ieHbi cjieAyioiUHe acco-
UHaUHH (C HJIbMCHHTOM HJIH MarH'£THTOIVl) : 

Bi + Andl + Cor -f PI + Q 
Bi + Gr - f Cor + PI - j - Q 
Bi - j - Cor + PI 4 - Q 
Bi + PI 4 - Q 

OHH noi<a3aHbi na ÄHarpaMMe MgO-FeO-Al 2 0 3 (Pne. 1, 2) . ľlpHcyTCTBHe K 2 0 
OTpajKaeTcn TOJibno na KOJiimecTBe ÔHOTHTa, KOTopuň noaoÔHO njiarHOKJia3y H KBap-
uy, pacciviaTpHBaeTCH KaK H36biToinibin MHiiepaji AJIH CHCTCMH Mg-Fe-Al. OOMHMO 
BbimenepeiiHCJieHiibix accounauiiň, ycjiOBiio (nyni<TnpoM) noiosaHa B03MO>KHOCTb no-
nBJíeuHH napareiie3iica Cor -\- Gr + Gedr -\-Q — oAHoro H3 caivibix THHimnbix ÄJIH 
iieAOCbimeiinbix KoO poroBHKOB H MajiorjiyÔHHHbix cJiaHueB (P e B>e p A a T T O, 1970). 
OAiiaKo on orpaiiHMen nopoAaMH cneuiitpimecKoro coc/raBa — yMepeHiio rjiHH03e-
MHCTblMH H C pe3KHM AeCpHHHTOM mejiOMeň. ľloKa -ranne inopoAbi He BCTpeHeHbl B Ma-
JIHX KapnaTax, <JCM MOMIO oôbJícHHTb OTcyxcTBHe >KeApHTCOAep>i<am,HX poroBHKOB 
B MoApaucKOM opeojie. 

http://Bcer.ua
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T a 6 .n H a a 1 

CocTaBbi MHHepajioB 113 aHÄajiy3HT-0noTHT-KopÄnepnT-MycKOBHT-njiarHOKJia3-KBapu,eBoro 
(oOp. 76/83-MP) H 6noTHT-Kop/iHepiiT-MycKOBHT-nflarnoK,qa3-KBapueBoro (oóp. 110/83-M) 

POrOBHKOB 

^ \ > Mmepaji 

OKHCJIW ^ ~ \ ^ ^ 

SiO, 
TiO, 
Al-.O, 
FeO 

M n O 
MgO 
CaO 

N a , 0 
K 2 0 

CyMMa 
Fe/Fe + Mg, % 

Cor 

49,54 
— 

33,77 
8,66 
0,57 
7,53 
— 
0,38 
0,16 

100,61 
39,2 

0 6 p . 76/83-MP 
Bi 

(BHyTpH 
Cor) 

35,79 
2,00 

20,49 
20,04 
0,21 
8,46 
— 
0,36 
8,88 

96,23 
57,1 

Bi 
(B OCHOB-

HOÍI Mačce) 

36,11 
1,85 

21,13 
19,90 

0,19 
8,87 
— 
0,40 
8,74 

97,19 
55,7 

M u 1 

48,81 
0,22 

37,35 
0,90 
0,01 
0,43 
0,03 
0,85 

10,16 

98,76 

06|p. 110/83-M 

Cor 

50,44 
— 

33,66 
8,28 
0,81 
7,16 
— 
0,71 
0,04 

101,10 
39,3 

M u 2 

49,62 
0,17 

36,53 
0,91 
— 
0,45 
— 
0,74 

10,01 

98,43 

KpHCTajuioxHMtmccKHe cpop.Myjibi MycKOBiiTOB (B netpecqeTe Ha 6 KaTHOHOB rpynnw Y n Z) 

X 

Si 
Al'v 

A.1VI 
Ti 
Fe 
M g 

Ca 
Na 
K 

4,00 

2,00 

0,93 

3,11 
0,89 

1,91 
0,01 
0,04 
0,04 

0,11 
0,82 

4,00 

2,00 

0,90 

3,16 
0,84 

1,91 

0,05 
0,04 

0,09 
0,81 

Mccrra OTÓopa npo6: 76/83-MP — ymwibe Mo/ipai-iCKoro noTOKa, 186°/950 M na K) OT 
Bbic. 541 M BHCOKH-S PafiÄ K K)B OT C. KyxHHfl. 110/83-M —3aHHba KataaBa, 357 °/800 M 
Ha C OT Bbic. 463 H KJIOKOI K CB OT C. IlnecoK H K K33 OT C. ľlHJia. 

BajKHeňujHM KpHraqecKiiM napareHe3HCOM 6e3MycKOBHTOBbix n o p o a JiBJineTCH na-
parene3Hc G r - j - C o r - | - Q. OnbiT n3yMenHH MaJiorjiyóiiHHbix cpe/iHeTeMnepaTypHbix 
n o p o a noKa3biBaeT ( M a p a n y i i i e B , 1965; P e B e p a a T T O , 1970; K O P H K O B -
CKHft, 1979; K a m i n e n i , 1975; L a 1 - S h u k 1 a, 1975; J a m e s e t al., 1978), 
HTO 3T0T n a p a r e n e 3 n c HBJIH£TCH OÄHHM H3 caivibix THnH^Hbix B MeTanejíHTax np« 
P s = 1 0 0 — 3 0 0 M P a n T > 5 0 0 ° C , 110 jiniub npn OTCVTCTBHH MycKOBHTa. l l p n 113-
6biTKe MycKOBHTa, BCJieÄCTBHe peaKu.Hii rana (2 ) , accoiiHaiiim Gr M g . F e + C o r 6y-
aeT nojiHocTbio 3aMemena naparene3HcoM Bi - | - A n d l -f- Q. TaKHM o6pa30M, B au-
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T a ó .'i n u a 2 

CocTaBH 30naJibnoro rpaiiiaTa (3cpH0 I) n accou,nnpyiomnx c HHM CHOTIITOB II KopAiiepmoB 

Tom<a Ha Pne. 2 

MiHHcpaJi 

OKHCJIH 

S i 0 2 

T i 0 2 

A1 2 0 3 

F e O 
M n O 
MgO 
CaO 

N a 2 0 
K 2 0 

CyMMa 
Fe/Fe + Mg, % 

TpanaT c BKJiloqeHHHMH HJIH KOHraKTupyiomiiMii qemyí'iKaMH OiioTiua 

UeiiTp (c) 

G r 

37,11 
— 

20,90 
32,50 

2,58 
4,71 
1,44 
— 
— 

99,24 
79,5 

npoMOKyToquasi 30iia 

q 

Gr 

33,98 
1,52 

Bi 

14,87 

4,76 14,44 

| 
80,0 i 36,6 

1 

c 3 

Gr 

34,29 
1,60 
4,58 

80.8 

Bi 

14,93 

14,02 

37,4 

TeMnepaTypa (°C) no ĎOTHT-rpaHatOBOMy TCPMOMOT 

n c p li y K H up. (1 
yp-e (35): 

F e r r y — S p e a r 

983), 

1978): 

549 

503 

546 

499 

C3 

G r 

33,41 
1,77 
4,79 

79,6 

Bi 

15,28 

13,92 

38,1 

py: 

564 

529 

b i 

Gr 

37,90 
— 

21,11 
34,36 

1,54 
4,29 
1,33 
— 
— 

100,53 
81,8 

621 

632 

Mecro OTÓopa npoóbi: 45/81-M — yme.ibe MoApaHCKoro noTOKa, 243°/1000 M K 3K)3 OT 
BUČ. 650 M. TaHÄOii K K)B OT C. Kyxium. 

Äajiy3HT-6HOTHT-MycKOBHTOBoft cyôcpam-iH, B ycjiOBHHx OÄHHaKOBbix TeMnepaTyp, 
B03MO>KHa OÄHOBpeiVteHHaH yCTOH^HBOCTb Ka3ajlOC 6 H B3aHMOCKJHOiaiOmHX (CM. 
P n e . 1, 2) accouHauHft G r - j - C o r H Bi - j - A n d l + M u , HO B n o p c u a x pa3iioň Ha-
CbimeHHOCTH KajlHCM. 

B poroBHKax M c u p a u c K o r o opeojia naHÔojiee HHtpopMaTHBi-ibiM ÄJIH cyjKÄeniiH 06 
ycjiOBHHX KpHCTa.iJiH3au,Hii poroBHKOB HBHJicH n a p a r e n e 3 H c G r + C o r -f- Bi + P I -)-
- ) - Q (oôp. 45/81-M), o6napy>KeHiibifi B ymeJibe M o a p a u c K o r o noTOKa. 3 T O Tiinim-
Hblft nHTHHCTblH porOBHK, B KOTOpOM OCHOBHaH TKailb npeACTaBJíeHa MHKp03epHHC-
T H M 6HOTHT-njiarnoKJia3-KBapn,eBbiM arperaxoM, cpefl,H KOToporo BKpanjieno ôojibmoe 
KOJiHMecTBo MeJiKHX 3epen r p a n a T a (pa3MepoM 0,2—0,8 MM) H oKpyrvibie 3epna Kop-
AiiepiiTa. nepBHmibiH MycKOBHT nojuiocTbio OTcyTCTBysT. B nopofle npojiBjíeHbi 
iiH3KOTeMnepaTypiibie H3MeHeinifi — ^acri-mHoe 3aMem,eHne njiarHOKjia3a H Kopane-
pHTa CepHU,HTOM, a ÔHOTHTa-XJIOpHTOM. 



rEOTEPMOMETPHfl METAľlEJIHTOBblX POľOBHKOB 61 

(Pne. 2) ii3 KopaiiepuT-rpanaT-rinoTiiTOBoro poroRHica (oóp. 45/81-M) 

Bi 

38,95 
2,69 

19,13 
18,71 
0,04 

10,99 
— 
0,42 
9,19 

100,12 
49.7 

KpaeBar 
a.-. 

G r 

37,33 
— 

Bi 

21,15 
34.72 18,08 

1,61 
4,29 
1,30 
— 

9.90 

í 
100.40 
81,9 50,6 

1 

633 

6í >6 

3ona 
b a 

G r 

37,60 
— 

20,94 
33,67 

1,48 
4,82 
1,30 
— 
— 

99,81 
79,7 

a i 

G r 

37,58 
— 

21,04 
34,26 

1,61 
4,38 
1,41 
— 
— 

100,28 
81,4 

a3 

G r 

35,94 
— 

20,20 
34,83 

1 68 
4,13 
1,37 
— 
— 

98,15 
82,5 

KopAHepHT C BK.'IIOTCIIIleM 
ĎnoTina 

UcHTp 
(di) 

Kpafl 
(d,) (d : l) 

Cor Bi 
! 

49,80 50,05 
— 

33,89 
— 

33,34 
7,58 7,59 
— 0,08 
8,29 8,31 

36,64 
2,19 

20,75 
18,56 
— 

10,71 
— 0,03 

0,47 0,43 0,46 
— 

100,03 
33,8 

8,17 

99,80 97,51 
33.9 49,3 

Pc3yjibTaTbi aexajibiioro HCCJieÄOBaiiiifl rpai-iaroB, KopÄHepHTOB H ÔHOTHTOB B oôp. 
45/81-M npHBeaeHH B Taôji. 2—4 H Hcnojib30Banbi nAn nocrpoeHHH zuiarpaMMbi na 
Pne. 1, 2. >KeJie3HCT0CTb Kop/uiepi-ira —34 %, a paBiiOBCCiioro c HUM 30iiajibiioro rpa-
nara (BiieiiiHHH OTopoHKa 3epen) - 82—84 % . 3TO — cpc/uiee 3iiaqenne cocraBOB jxan-
Hbix MHiiepajioB. KaK CJICHVST ii3 Tonojiorun /inarpaiviMbi, naHÔojiec >i<ejie3HCTbie 
rpanara n KopaHcpHTbi ÄOJDKHH 6biTb B napareneance Cor - j- Gr + Andl + Q 
( + B i ) , a HaHÔojiee Manic3iiajibiibie — B naparenejiicc Cor -\- Gr + Gedr + Q, HO 
nocKOJibKy raKne accoiuianjiH HC BCTpe^eHbi. OHJI noKa3anbi na Pne. 1, 2 nyiiKTHpoM. 

B Äpyrax KOMnjicKcax anajioraiHOň TeMnepaTypi-ion crynenn, pa3iiniia B >KCJie-
3HCTOCTH rpanaia H Kop/uiepi-iTa nieamy napare)He3i-icaMii Cor -|- Gr + Andl (Sill) -(-
-f Q H Cor + Gr -f- Gedr -|- Q cocTaBjíae-r 1 0 — 1 5 % (K o p n K o B C K H ň, 1979; 
X JI e c T o B - - y LU a K O B a, 1965). 
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T a C .i 11 u a 3 

CocTaBtd 30najibnoro rpanaTa (3cpno II ) , o6p. 45/81-M 

ToiKa Ha PHC. 3 
OKHCJIM 

SiO, 
A1.Q, 
F e O 
M n O 
MgO 
CaO 

CyMMa 

Fe/Fe + Mg, % 

UeHTp 
d 

37,48 
20,98 
32,43 

2,63 
4,81 
1,43 

99,76 

79,2 

Kpaii 

38,20 
21,09 
34,23 

1,43 
4,19 
1,55 

100,69 

82,2 

Kpaň 
d a 

35,98 
20,05 
34,48 

1,50 
3,81 
1,43 

97,25 

83,5 

T a ó JI H a a 4 

CocTaBbi 30HajibHoro rp'a'HaTa (3epHO III) n accouHiipyromnx CIIOTÍITOB (oóp. 45/81-M) 

ľOTKa Ha PHC. 

Mimepaji 
OKHCJIH 

SiO, 
A1,0", 
F e O 
M n O 
MgO 
CaO 

CyMMa 
Fe/Fe + Mg, 

Ti 

n o p H y K II 
yp-e (35): 
F e r r y — S 
(1978): 

3 

% 

•MI1C 

Ap­

e 

G r 

36,60 
2,0,47 
32,39 

3,33 
4,11 
1,54 

98,44 
81,7 

paTypa 

(1983), 

p e a l 

J,CHTp 

El 

G r 

33,03 
3,44 
4,20 

81,5 

Bi 

15,22 

11,96 

41,6 

°C) no CIIOTI 

569 

53 8 

n(poMe>KyTcmHasi 30Ha 
e3 

G r 

34,12 
1,68 
4,36 

81,4 

Bi 

15,84 

12,98 

40,6 

ea 

Gr 

34,59 
1,76 
4,05 

82,7 

Bi 

18,55 

10,51 

49,7 

T-rpanaTOBOMy TepMOMCTpy 

562 

5S 6 

615 

6Í 1 

KpaeBafi 30Ha 

e4 

G r 

35,45 
1,68 
3,62 

84,6 

Bi 

22,69 

10,53 

54,7 

e 5 

Gr 

35,96 
20,28 
34,79 

1,59 
3,71 
1,43 

84,0 

628 

64 3 
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3. 3 o H a JI h u o c T b r p a H a T o B H C O C T a B U M H H e p a JI o B 

B K o p Ä n e p H T - r p a H a T - 6 n o T H T o B o M p o r o B n K e 

B o6p. 45/81 -M aeTajibHO iByqeno 3 3epHa r p a n a i a , BKjnoqemibie B HHX HJIH KOH-
TaKTHpyíomHe c rpanaTOM qemyfiKH ônoTina H Kop.nnepHT. 3apHCOBKH nccJianoBaH-
iiwx 3epen npHBeÄeHbi na P H C . 2 H 3. 

Pne. 2. 3epHO rpamiTa I H accomnipyíomero KopAHepiiTa, oóp. 45/81-M. 
ÍJoMCHenua: ByraaMii oóo3iiaqenbi TONIKU, B KOTopwx c/ic.'iaHbi MHKpo30HÄOBbie aHa.iH3H 
rpaHaia, óiiOTina n Kop/urepiiTa (CM. Taó.'i. 2); JIHHHH aj—a, — MHKpo30HAOBbii"i npocbii.ib 
(PHC. 4) . 

PHC. 3. 3cpna rpanaTa II H III, oóp. 45/81-M. 
íJoncHeHun: BymaMH o6o3nawcnw TOMKH, B KOTOpbix CAcvianbi MHKPO30HÄOBHC anajiH3bi 
(CM. Taô.i. 3, 4) . 

Boe rpanaTbi oi<a3ajincb cnMMeTpnqiio-3oiiajibiibiMn: OT u c m p a K KpaHM B03pac-
racT coflepyKaime F e O , yivieiibiiiaeTCH cOÄepwaHHe M n O n M g O , q-ro conpoBOJKaaeTca 
B03pacTanneM BCJiimrnibi F e / F e + M g or u e u r p a K KpajiM ( P H C . 4 ) . Ccmep-
>KaiiHe C a O npaKraqecKH nocTOíinno H neBeJuiKO. 3 T O — neo6biMiibiii n m 3onaJib-
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HOCTH, iieiiTpojionmecKan iniTepnpeTamiH KOTOporo ôyjier aaiia B cJieayiomeM pa3ae-
,'ie. OrivieTHM TOJibKO, nro cnii>Keiiiic KOJiH^ecTBa Mn OT ueHTpa K KpasíM— ranmi-
iibifl npH3iiaK nporpeccHBHoft 30HajibHoc™ (pocr T ° ) , a yBejnmeiuie >Kejie3ncT0cni 
— oôbiino pacciviaTpHBaeTca B KaqecTBe peTporpaaiioro npouecca (A B H e n K O, 1982), 

KaK MO/Kiio cyÄiiľb no anajiiBaiví ueiiTpa.ibiibix, npoMeJKyTOiHbix n KpaeBbix lac-
Teň 3epen rpauara (Ta6ji. 2—4), B CTopoiiy Kpaenoii 3oiibi >Ke.ie3HCT0crb B03paciaeT 

íOO 7 M" 

Pne. 4. Mni<p030HA0Bbin npocpiuiL. wepc.i 3cpno rpanaTa 1 no JIHHHH a r - c — a 2 (CM. Pne. 2). 

na 2 — 4 MOJI. % : 3cpno I — OT 79,5 a o 82,5; 3epno II — OT 79,2 no 83,5; 3epno I I I 
- OT 81,7 ÍI,O 84 MOJI. " i,. MaKciiMa.TbHbiň n e p e n a j ; B co.Tep/Kaiimi M n O i-iaôjiiOÄaeTCíi 

n 3epiie I I I : OT 3,33 BCC. % (ucíiTp) ,T.O 1,68 ( i tpaŕi) . I-IcicjiroieHneM HBJIHCTCH TOJibKO 
KOHTaKT 3cpna I c ApyrHM, 6ojiee MCJIKHM sepi-ioM r p a n a T a (Tom<a b 2 , P n e . 2 ) , r a e 
>Kejie3iicTocTb KpaeBoft l a c r H r p a n a T a 1 (79,7) npaKTimecKH TaKasi >i<e, KaK B ncii-
Tpe (79,5). 3 T O 03iiaqaeT, MTO H3MeneHiie >Kejie3HCTOc.TH no Mepe pocTa r p a n a T a 
npoiicxoÄiiT 3a CTST oÔMcniibix paBHOBecHň c sepnaMii č i u m - n a H3 oKpy>Kaiomero 6no-
TiiT-njianiOKJia3-KBapu,eBoro MC30cra3iica; B TO >KC BpeMH B KOHTaKTax flByx rpai ia-

TOB TaKHX OOMCIIHbIX pSaKUHH IIC npOHCXOflHT. 
í laii i ibic no 30iia.TbiiocTii r p a n a r o B (TaĎJi. 2—4) B ycpeanemiOM ÄJIH Ka>K.aoro 

isepna BHiie noi<a3ain>i na P n e . 5. 
CoeraB ĎHOTIITOB ii3 BKJiioqennň n n y i p n r p a u a r a raioKC 3aKOHOMepHO MenHeTCSi: 

OT ueTpajibiibix HJiH iipoMe>KVTomibix nacTeň 3epen r p a n a T a K ero KpasíM >icejie3ii-
CTOCTb ĎHOTHTOBblX 'ICUiyCK B03paCTaCT OT 36 flO 5 ! % B 3Cpile I II OT 42 JIO 55°.,) 
u 3epne I I I . 

B OTJimme OT r p a u a r a , KopanepHT ona3aJicH iipaKTiniecKii r o M o r e t n i b í M — e r o 
>Kejie3HCTOCTb B ueirrpe n c Kpaio paiMia 33,8 n 33,9 M O J I . % (TOLIKU d, n d-, na P n e . 
2, TačJi. 2). 
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P-T ycJioBHH KpHCTajijiH3auHH H neTpoJiorHqecKan iHHTepnpeTau,H5i paBHOBecviň 
B poroBHKax 

1. B H o T H T - r p a n a T O B a n T e p M o M e T p H H p o r o B H K O B 

n 3 o n a JI b H bi x r p a n a T o B 

MlIKp030HÄOBble aHajIH3bI BKJlIOTeHHH ÔHOTHTa BMeCTC C KOHTaKTIipyíOmeil C HHMII 
cooTBeTCTByiomeň qacTbio 3epna r p a i i a r a no3BOJifiiOT c noMombio ÓHOTHT-rpanaTO-
Boro TepMOMeipa oueHHTb H3MciieHHe TeMnepaTypu KpHCTajiJiH3au,HH 30iiajibHbix 
KpHCTajIJIOB H CaMblX pOrOBHKOB. Mbl BOCnOJIb30BajIHCb nOCJleflUHM Bapi-iaHTOM Tep-
MOMeTpa I l e p i y x a ( n e p M y K H j p . , 1983) n TepMOMerpoM <t> e p p H H C n ří­
p a ( F e r r y — S p e a r , 1978). Pe3yjibTaibi npuBeaeHbi B TaÔJi. 2 H 4, a TaK>Ke 
(B ycpeÄHeHHOM n.nn Ka>i<Äoro 3 e p n a BH^e) Hanecenbi Ha anarpaiviMbi Ha P H C . 5. 3 T H 

1-e 3epH0 2-e aepHO 3-e 3epH0 

.-I .-2 o-3 

4 5 

PHC. 5. H3McneHne COCTÍIBOB H TOMnepaTypu KpncTajuiH3aiJ.HH 30Hajibnbix rpaHaTOB OT UCH-
•rpa K KpajiM 3epen B KopanepiiT-rpanaT-ÓHOTHTOBOM poroBime (o6p. 45/81-M, CM. Taôji. 

2—4). 
floacHcHHH: 1—Kpafl; 2 — cepeminn; 3 — iienrp scpna; TCMncpaTypbi KpHCTa.MH3aiJ.mi no 
/laiiHHM 6noTHT-rpanaTOBOro TepMOMeipoB; 4 — I l e p i y K a (II e p i y K H ap 1983) 
5- - F e r r y — S p e a r 1978). 

aaiiiibie noKa3bmaioT, HTO pa3pacTai-ine. 3epen r p a n a i a conpoBO/Knajiocb yBeJiH^c-
iineM TeMnepaTypw. ITo onem<e II e p H y K a, no iwepe p o c i a 3epna I Tewnepa-
Typa noBbimajiacb OT 553 ÄO 627 °C, B 3epne I I I — O T 569 ÄO 628 °C. Ou,ein<a no 
O e p p n H C n H p y: B 3epnc I — p o c r TeMnepaTypu OT 510 ÄO 644 °C, B 3epne 
III — OT 538 ÄO 643 °C. 

TaKHM o6pa30M, c[)opMHpoBaHi-ie KoiiTaKTOBoro n a p a r e n e s i i c a G r - | - C o r -4- B i -\-
- j - P l - j - Q 3a c^eT KaKoň-TO pain-ieň accou,Hau,HH 1 s rana, conpoBO>KAajiocb POČTOM 

http://KpHCTa.MH3aiJ.mi
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reMTiepaTypbi. JXaiinue ÔHOTUT-rpanaTOBoň TepMOMeTpnn no,n,TBep>K,a,aeT TaioKe npo-
rpeccHBiian 30HajibiiocTb rpanaTOB B oTHOiuenHn M n : ero co,T,'sp>KaiiHe ĎHCTpo CHH-
>KaeTcn OT ueiiTpoB K KpaflM Bcex 3epen rpaHaTOB. KaK Torfla oô-bíicHinb o/uiOBpe-
Meiiiioe B03pacTaHHe B TOM >Ke HanpaBJiennn >KeJie3HCTOCTH rpanaTOB, ecjin H3BecT-
IIO, UTO yBeJiHHenne TeMnepaTypu .HOJDKHO npHBO,o,HTb K npoTHBonojio>Knoň TeiiAeHU.nn 
— p o c i y Manre3HajibH0CTH rpanaTOB BO Buemueň KpaeBoň OTopo^ne ( A B M Ě U K O , 
1982; T r a c y e t al., 1976; T h o m p s o n e t a l . 1977)? 

JXeJio B TOM, IITO cocTaB MHHepajiOB B n a p e G r - j - B i KOHTpojinpyeTCH AByMH Tuna-
MH paBHOBecHň (U e p ii y K, 1973) — oÔMeHHbiM H cMemeHHbiM. OÔMennoe F e - M g 
paBHOBecHe 

B i M g -f G r F e = Bi F e -f G r M g (3) 

3aBHCiiľ npaiíTHiiecKH TOJibKo OT TeMnepaTvpbi, H n c m o M y ono noj ioKeno B ocnoBy 
6HOTHT-rpaHaTOBoro TepMOMeTpa. /J,JIH o 6 p . 45/81-M oÔMeiinue F e - M g paBHOBecHH 
tpHKCHpyíOT noBbimeuHe TeMnepaTypw B x o a e pocTa KpiiCTajiJiOB rpaHaTa. 

BTopoň THn paBHOBecHH— CMemeHHbiň — KOHTpoJiupyeT n p e a e j i b n y i o Marne-
3HajibH0CTb r p a n a T a H B i<a>K,n,0M n a p a r e n e 3 H c e HMCCT p a s n o e Bbipa>Kenne. B a a n -
HOM cjiyMae JIJIH n a p a r e n e 3 H c a C o r + G r - j - B i -f- Q 3TO paBiionecHe HMeeT BHÄ 

G r M g . F e + M u + Q = G r F e + C o r + Bi (4) 

O n o Majio 3aBHCHT OT TeMnepaTypbi ( H 2 0 ne BbiaeJifieTCfi H ne nor j iomaeTcn), no 
HMeeT ÔOJIbLUOH nOJIOKHTejIbHblH OĎTiCMHblH SCpCpeKT H, CJI^flOBaTeJIbHO, CHJIbHO 3a-
iiHCHT OT 4aBJieiina. FIocKOJibKy n p a B a a qacTb ypaBiieuHH HMeeT 6ojibuiHH o6-beM, 
c yMCiibinenncM aaBJiennn peaKunsi cM'euiaeTcn BnpaBO, conpoBOKÄaHCb yBejinne-
iiHeM >KeJie3HCT0CTH r p a n a T a B Kpaesoň 30He; c POČTOM AaBJíeHHíi paBHOBecne CMe-
maeTCH BjieBo, H KpaeBaa 3 o n a r p a n a T a 6y,u,eT óojiee MarHe3najibnoři. 

B npHJio>KeHHH K MoÄpancKOMy opeojiy OÔHIHH anaJiH3 napareHe3HC0B noi<a3aJi, 
LITO o6pa30BaHHe poroBHKOB, iiajiOKeniibix na 3oiiajibHO-MeTaMopcpH30BaiiHbie no-
pOÄbi I STana, npoHcxo,n,H.no B yciOBHHX 3HaHHTeJibiio Menbiiinx .uaBJienHH ( K o p H-
K O B C K H H H ,up-, 1984). Elo3TOMy noBbiuieHHe >Ke.T33HCTocTH rpanaTOB B KpaeBoň 
30He M0>KII0 OÔ-bHCHHTb CMeĽU,eHHeM BnpaBO peaKUHH THna ( 4 ) , BbI3BaHIIbIM CHH>Ke-
iineM ÄaBJíeuHH na II s r a n e M6TaM0pcpH3Ma. TaKHM oópa30M, co^eTaHHe B 30Hajib-
nocTH rpanaTOB HBIIO nporpeccnBiioft TeHÄenunn (nonH>KeHHH coaep>KanHH M n K 
i<paaM) c yBejiHMeHHeM BejiHHunbi F e / F e + M g ecrb pe3yjibTaT cyMMapHoro Äeň-
CTBHH ÄByx npoTHBdnojio>Kiibix cpaKTopoB: pocTa TCMnepaTypbi na (pOHe nonH>KeHHH 
rjiyÓHHHOCTH. 

noj iy-ícnne IIBMH aHajimiiqecKHe Aaniibie ne nosBO.ifiioT KOjin iiecTBeniio oueHHTb 
BejiH^Hiiy ÄaBJíeiiHH B KoiiTaKTOBOM opeojie. n a p a r e H e 3 H c A n d l + B i - j - C o r -)-
M u - ( - P I " I - Q (°6p- 76/83-MP, Taôj i . 1) ne corj,ep>KHT r p a n a T a , n nosTOMy K HeMy 
ne npuMemiM njiarH0Kjia3-rpaHaT — Al2SiC>5 — KBapneBbin ôapoMeTp ( G h e n t , 
1976). B n a p a r e n e 3 H c e G r - |- C o r -f- Bi + P I + Q (o6p. 45/81-M oTcyTCTByeT CHJIH-
I O T rjinno3CMa, H B CBÍI3H c 3THM Mbi ne MO>KCM BOcnojib30BaTbcfl rpanaT-KopÄHe-
puT-CHJiJiHMaiiiiT-KBapuenbiM reoôapoMeTpoM ( ľ l e p u y K H Ap., 1983). r ioaroMy 
AaBJíenne ripn KoiiTaKTOBOM MeTaMopcpH3M'£ onpe/i,eji5ieTCH no neTporeHeTřmecKOH 
ceTKe. 
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2. B o 3 M o JK H LI e p e a K u H H n o B O o 6 p a 3 0 B a H H a R o p A H e p a T a 
B p o r o B H K a x 

Oa30Bbie paBHOBecHH poroBHKOB MoApaHCKoro opeojia oTJinnaiOTCH OT n a p a r e n e -
3HC0B CTaBpOJIIIT-XJIOpHTOBOÍi II CTaBpOJIHT-CHJIJIHMaHHTOBOH 30H I pCrHOHajIblIO-
-nepnnjiyTOHHqccKoro a r a n a MeTaMopcJ3H3Ma; rJiaBiibre OTJIIHIHH — HeycToňmiBocTb 
B pOrOBHKaX CTaBpOJIHTa H CTaĎHJlbHOCTb >Kejie3HCToro KopAiiepHTa. PaCCMOTpHM 
B03MO>KHbie peaKUHH o6pa30BaniiH KopanepuTa na npiiiviepe oporoBHKOBanHH MeTa-
neJiiiTOB cTaBpojíHT-xjiopHTOBofi 30iibi I a r a n a . TaKoe naj iowei ine innpoKO jnpoxBJieiio 
BÄOJib Bcero 3anaÄiioro Kpasi M o a p a u c K o r o Maccima ( P u t i š, 1983; CM. KapTy Me-
TaMOp(j)H3Ma — K o p H K O B C K H H H ÄP-, 1984), HanpHMep, B ÄOJIHHe MoÄpaHCKoro 
noTOKa, na K3B OT C. KyxniiH, vjxe OToSpaHbi o6pa3u.bi KopAnepHT-an;T.ajiy3HT-6HO-
THTOBblX H KOpAHepHT-rpaHaT-ÔHOTHTOBblX pOTOBHKOB. 

ripe>KÄe Bcero, naHÓojiee BepoHTiioíi npeucTaBJísieTCH peaKUHH pacnafla CTaBpo-
jíHT-xjiopuTOBoro n a p a r e n e 3 H c a 

S t - f C h l - f M u = Bi + A n d l - f C o r + Q -f- H 2 0 (5) 

n p H 3T0M H CTaBpOJIHT, II XJlOpiIT HOJIHOCTblO HC^CSaiOT H BMCCTO IIHX 06pa3yeTCfl 
oĎbuiiibift poroBHKOBbiň napareHe3Hc Bi + A n d l - j - C o r . 

.Zlpyrasa BepoHTuan peaKUHH MO>KCT 6biTb cBH3ana c pacnaAOM x j i o p u r a — THniH-
noro MHnepajia CTaBpojíHT-xjiopHTOBoň, rpaHaTOBOí'i H ÓHOTHTOBOH 3011 I s i a n a MC-
TaMopcpH3Ma: 

C h l -f- M u + Q = B i + C o r - f H 2 0 (6) 

3 T 3 peaKUHH MO>KCT o6T>nciiHTb ôo.ibuioe KOJIIHKCTBO BKJiiOTeHHň MLVIKHX neinycK 
ÔHOTHTa BO Bcex 3epHax KopanepuTa. B OTJiHmie OT Me30cra3Hca poroBHKOB, r,n,e 
ÔHOTHT H MycKOBHT pacno;io:>KeHbi cyônapa.iJiejibHO, BKÍIIOMCHHH ÔHOTina B Kop/uic-
pHTe opiieHTHpoBaiibi ô a c n o p n a o m i o , <no flOKa3biBaeT HX o6pa30BanHe no3AHee 6 H O -
THT-MycKOBHT-njiarnoKJia30Boro Me30cra3Hca poroBHKOB, OÄHOBpeMeniio c POČTOM 
nopcpnpo6jiacTOB KopanepiiTa. 

PeaKUHH (5) H (6) H/iyT c BHÄejienneM H 2 0 H conpoBO>KAaiOTCH 6oJibuiHM nojio-
HíHTeJibHbiM oÔTaeiviHbiM 3c])cpeKT0M. Cjie/iOBaTejibiio, HM 6jiaronpHHTCTByioT p o c r 
TeMnepaTypbi 11 ria/iemie aaiijieuiiři, TO ecTb ycjioBiiíi, cpHKciipyíomne nepexoÄ OT I 
K0 II 3TanaM MeT3Mopcl)H3Ma. 

3. P - T n a p a M e T p H p o r o B H K O B M o a p a H c K o r o o p e o j i a 
n a n e T p o r e 11 e T H M e c K o ň c c T K e 

H a P H C . 6 noK33ana ynpomeHHaíi P-T a n a r p a M M a paBUOBecnň MeaanejiHTOB B HH-
TepBajie 4 0 0 — 6 5 0 °C ( K o p H K O B C K H H, 1979), nocnpoemiasi npn 3naqenHHX PH'>0< 
yMeHbinaiomHxcn B cTopoiiy BMCOKHX TCMiiepaTyp: OT P H 2 O = 0,8 P s (OKOJIO rpa-
HHUH nOHBJIgHHíl IiepBblX CTaBpOJIHTOB) £0 Pl-|,() = 0,5 P s (y JIHHHH pa3J10>KeiIHH 

inycKOBHTa). Elojie cTaĎHJibiiocTH n a p a r e n e 3 H c a M u + K s p - j - A l 2 S i 0 5 -f- Q noKa-
3aiio B BH^e nojiocbi, orpanHHeHHoii cjieBa jiHHiieň peaKUHH M u K ~ N a + A b -f- Q = 
= K s p K " N a -f- A l 2 S i O - -4- H 2 0 (nana.no pa3Jio>KenHH K.-Na — MycKOBHTOB), cnpaBa 
— jiHiineft peaKUHH M u K - | - ~ Q = K s p K - j - A l 2 S i 0 5 + M 2 0 (pa3Jio>Keniic nocjie/iiiHx 
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LIHCTO KaJIHeBblX MyCKOBHTOB, npil P H..0 = 0 = 5 P s ) . KpOMe TOTO, HITpHX-nyHKTHpOM 
nanecena SKcnepuMeHTajibHan KpHBan pa3Jio>KeiniH MycKOBiira c Kaapueivi npn 
P H s 0 = P s (K e r r i c k, 1972; >K a p H K O B H Äp., 1972). JIHIIHH nojiiiMopcpHbix ne-
pexoÄOB Ky-*Sill H Andl->Sill noKa3ai-ibi no aaimbiM Xo JI a e B 3 si ( H o l d a w a y , 
1971). ITIyHKTHpoM naneceHa rpaiimia VCTOHUHBOCTH napareHe3Hca Gr - j- Cor -\-
-\- Al 2SiO- + Q B nopoaax, nsAOCbímeinibix IOJIHCM (K. o p H K o B c K H ň, 1979, PHC. 
35). CpaBHeiiHe ee c nojio>KeiiHeM JIHIIHH peai<u,HH Bi -i- Sill + Q = Gr -\- Cor -|-
-)- Ksp -f- H 2 0 (rpaiiHua rpaiiaT-KopÄHepHT-KajiHinnaTOBoň cpaunn) noKa3biBaeT, 
q-ro B neÄOCbimeHHbix K 9 0 nopoaax accou,naii,H>i G r - j - C o r - j - A L ) S i O . - + Q noHB-
jiHeTCH npii TeMDepaTypax na 100—120 °C HH>Ke, MCM B nopoaax, ôoraTbix K 2 0 . 
3TO o6-bacii»3T oôbmuyio ycToňmiBocTb rpanaT-KopjuiepHTOBbix accou,Han,HH npn 
P s = 1 0 0 — 3 0 0 MPa B TeMnepaTypHO.M nojie 6HOTiiT-aii,n,ajiy3HT-MycKOBHTOBOH cy6-
cpaiiHH, HO B 6e3MycKOBHTOBbix nopoaax. 

npH onpeaejiemiH P-T nojín ycTofmHBOCTH poroBiiKOB MoapaucKoro opeojia Ha 
flHarpaMMe, BH^BJIHIOTCÍI cepbe3Hbie pa3norjiacHfl Me>i<ay oueHKaMH no ĎHOTHT-rpaHa-
TOBOMy "nepMOMeTpy, H no nerporeneTHqecKOH ceTKe n SKcnepHMHTajibiibiM jjamibiM. 

IlapareHe3HCbi poroBHKOB lnoKa3biBaiOT, mo OIIH iiaxo^HTcn UCJIHKOM B nojie CTa-
ÔHJIbHOCTH MyCKOBHTa C KBapUeM (aCCOIIHaUHH Als 4" Ksp OTCVTCTByST) H B OÔJiaCTH 
ycTOHMHBOCTH aH/j,ajiy3HTa, HO B6JIH3H JIHIIHH nojiHMopcpiioro nepexoaa Andl->Sill 
(cnopaÄHqecKHe Haxo/j,KH (pnôpojíHTa). B HeaocbimeKHbix KajnieM nopoaax npn-
cyTCTByeT accoiinauiisi Gr -\- Cor + Q- 3THM ycjionHHM OTBeLiaeT oÔJiacTb n na 
anarpaMMe; ee KoopannaTbi — T — 570—580 °C, P s = 200 MPa. 

BTO >KC Bpeivifi ziaiiiibie ÔHOTHT-rpaiiaTOBoň TepiwoMeTpHH ( l l e p i y K H Ä p., 
1983; F e r r y — S p e a r , 1978) JJIÍI KpaeBbix qacTeň 3epen rpanaia, paBHOBecnbix 
c KopÄHepuTOM H c ÔHOTHTOM H3 ociiOBiiofi Maccbi nopoÄbi, aaiOT 3iiaqeiiHH Teivine-
paTyp 620—660 °C. ECJIH oueiiKa P s 200 MPa Bepna, TO STHM aaHiibiM OTBenaeT 06-
jiacTb H, na AiiarpaMMe. 

Taitoe iiojio>KeHHe P-T nojiji poroBHKOB pacxojuiTCH c nojio>KeiiHeM SKcnepnivieH-
TajibHO onpeÄeJieHHbix JIHIIHH Andl->Sill H M U + Q = Ksp -f- A l 2 S i 0 5 -f- H 2 0 (npH 
P H 0 = P ), aocTOBepiiocTb KOTopbix KaK-6yÄTo o6ui'enpH3naiibi. OÔJiacTb HÍ pac-
noJiowena 3a TipeaejiaiviH ycTofmiiBOc™ MycKOBHTa c KsapueM (xaK npn P H . O = 
= 0,5 P , Tax H npii P H . O = P S ) . H B nojie ciiJijiHMaHHTa, mo ne cooTBercTByeT 
peajibHHM napare»23HcaM MoapaucKHX poroBHKOB. ECJIH MH npn Tex >Ke Teinnepa-
Typax npHMeM óojiee HH3i<yio ou,eHKy aaBJíeuHfi, nanpHMep 150 MPa, TO oĎJiacTb Hj 
CMecTHTCfi B nojie CTaÓHJibiiocTii anňajiy3HTa, no B TO >K'S BpeMfi OTOH.neT ôojiee niy-
6OKO B nojie ycTořniHBocTii Ksp -f- Als, H aocTiirneT JIHHHH peaKumí Bi -f- Andl + 
+ Q = Gr + Cor -f- Ksp, MTO eme ôojibnie pacxo^HTCH c npupo/uibiMii accouna-
UHÍIMH MoapaucKoro opeojia. 

TaKHM o6pa30M, MH KOHCTaTHpyeM npoTHBopsHiie i\ie>Kay noKa3anHHMH ÔHOTHT-
-rpanaTOBoro TepMOMeTpa c OÄHOH cTopoiibi H onopubiMii SKcnepHMenTajibHO H3y-ieH-
HblMH paBHOBeCHHMH H neTpOreHeTHH«CKOH C6TKOH C apyrOÍI. C.TCÄyeT OTMeTHTb, 
IITO no ivicpc pacuiHpeHHH npHMeneHHH MHKpo30iLT,a, na TaKne pacxo>KÄenHji Bee 
qame yi<a3biBaioT neTpojiornn ( S t - O n g e , 1984), H, no BiijiHMOMy, IIX MO>KHO oô-b-
HciíHTb eme ncAocraTomio TOHHOH KajinôpoBKoft reorepMoôapoMeTpoB. 

yiíHTbiBafi yKa3aniibie pacxo>KaeiiiiH, oĎJiacTb H npe,ncTaBjiHeTCH ôojiee peaJibHoň 
;UIÍI xapaKTepHCTHKH P-T ycJioBHH KOiiTaKTOBoro MeTaMopcpHHMa B opeojie Moapanc-
Koro MacciiBa, weivi o6jiacTb H ( . 

OueiiKa TCMncpaTvp KpHCTajijiH3au,HH BiiyTpeuHHx n uenTpajibHbix nacTefl KpHCTa.a-
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jiOB rpauaTa H3 Kop/uiepHT-rpanaTOBbix poroBHKOB .uaiOT cne,uyiomne MnniiMajib-
iibie 3iiai-ieHHH (Ta6ji. 2) : no Bi-Gr TepMOMeTpy n c p v y K a H ap. (1983)—546— 
—549 °C, no TepMOMeTpy F e r r y - S p e a r , (1978) — 499—503 °C. 3TH irncppu 
coBna,o,aiOT c TeMnepaTypoň KpncTajiJiH3auHH naparene3Hca Gr + St —(— Chl —)— Bi —|-
-j- Mu + PI + Q (o6p.93/83/MK) H3 cTaBpojíHT-xJiopHTOBoň 30HH I 3Tana MCTa-
Mopc[)H3Ma (KopHKOBCKHH H ÄP-, 1984). n o TeM >Kc TepMOMeTpaM .UJIH Hero 
ôbijín noJiyyeHbi cooTBeTCTBeHHO 3HaLienHH T° — 552 H 508 °C. 3TO kiOÄTBep>KÄaeT 
caeJiaHHbiň npn cocTaBJieHHH Kap™ MeTaMop4>H3Ma Bbmo,a O TOM, MTO B 3anaÄH0H 
i-iacTH MoÄpaucKoro MaccHBa poroBHKH 6MJIH HaJiojKeHbi na nopoflbí CTaBpojíHT-xjio-
pHTOBoft cyôcpauHH I 3Tana MeTaMopcpiBMa. C.TeÄOBa'reabHO, n,npa rpanaroB H3 Kop-
a,HepHT-rpaHaTOBbIX POTOBHKOB 5IBJI51I0TC5I pejIHKTaMU CTaBpOJIHT-XJ10pHTOBOÍt cy6-
c])au,HH. 

P s (MPa) 

•IOO 500 600 T ° C 

Pne. 6. ViipomeHHaíi P-T /uiarpaMMa paBnonecHÍi Mcraiiejn-iTOB B HHTepBajie 400—650 °C 
(K o p H K o B CK H ň, 1979), npn Pn2v = 0,8— 0,5 P s (KOMMcirrapini n TeKCTe). 

rioHCHeHUR: R - R — TpeHÄ MCTaMop(pii3Ma I 3Tana; H,—oúj iacrb P-T napaMCTpoB KOH-
TaKTOBCiro MeTaM0pcpH3Ma II 3Tana no .aawnbiM Bi-Gr TepMOMerpaH; H — TO >KC B CO-
QTBeTCTBHiH C UCTpOrtTIOTIIMCCKOli CeTKOH H SKCnepHMeHTajIbHblMH ÄaHHbIMH. 

B cooTBCTCTBiin c 3THM na AnrpaMMe ( P n e . 6) nOK33aiIbI TpelIAbl 2-X STaiIOB 
MCTaMopc[)H3Ma B KpHCTajiJinnHKyMe Ma/ibix Kapnar: R—R -ipeiiA I arana, R — H 
-Tpena II 3Tana (flBe JIHHHH — TpeHAbi oporoBHKOBaHHH nopoA CTaBpojíHT-xjio-
pHTOBoň H rpanaTOBoň 3 on MeTaM0pcpH3Ma). 

HoBasi ou,enKa ÄaBJíennn B KOHT3KTOBOM opeo.uc (P s ?s200 M P a ) , y-inTbiBaioman 
eaniiHMiibie naxo,n,Kn cHJiJiHMaHHTa i! an/i,ajiy3HT-Kopíi,HepHTOBHx poroBHKax, OTJIH-
qaeTCfi B Sojibiuyio cropony OT nameň npeaBapHTeJibnoň OUCHKH P S B 100—150 MPa 
(KopHKOBCKHH n up., 1984). B STOM cjiy-iae pa3Hima B .laBJíeuHH Me>i<ay I n II 
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STanaMii ( P s COOTBCTCTBCHHO 350 H 200 M P a ) CTaiiOBHTca iiecKOjibKO Menbine H 
paBHHCTcn 150 M P a . Tor.ua B03abiMaiine H 3po3iin reo6jioKa M a j i u x K a p n a T n e p e a 
BHeapeiiHeM M o a p a i i c i í o r o rpaiiHTHoro MaccHBa MOŽKCT 6biTb o n e n e n a B 5—6 KM. 

Hn3KOTeMnepaTypHbie H3MeHeHHH KopAHepma H BMemaromnx POTOBHKOB 

B npcuej iax MozipaiicKoro KoinaKTOBoro opeojia noMTH Bcer.n,a iiaĎJiiOÄaeTca 3a-
MemeiiHe KopÄHepiiTa HiMKOTeivmepaTypHbi.M arperaTOM cepi-muTa. C Be>Kne cro 3epna 
HCKJiiOMHTejibHO pe,n;KH. Oôbimio Kop/uiepin - coxpaHHexcH B ueHTpe cepHUHTOBoro a r p e -
r a r a B BHÄC peJiHKTOB ( P H C . 7 ) , HO Macro nceB.a,OMopcpo3bi noJiHbie H O paimeM cy-
mecTBOBaiiHH KopflHepiiTa B nopofle MO>KHO npe/inojiaraTb TOJibKo no xapaKTepnoň 
OKpyrjioň cpopMe cepHU,HTOBbix cKonjieHHH. 

B npeae.Jiax nceB/i,OMopcpo3 OTaejibHbie 
'qeiuyuKH cepnnHTa cj iaôo miaiiBHayajiH-
3iipoBaiibi, o6pa3yn MHKpo3epHiicTyio 
Maccy. 06pama*£T BHHMaiiHe HX IIOHH-
>KeHHoe ÄBynpeJioMJieHi-ie H HHTepcpepen-

UHH B /KCJITblX HJIH KpaCHOBaTO->KeJITbIX 
Tona.x, 'ITO OTJiimaeT cepniiHT OT Kpyn-
HHX njiaCTHHOK BblCOKOflBynpejIOMJlHIO-

m e r o MycKOBHTa B VSX >Ke iu.iHípax. 

MHKpo3onaoBbie aHa.mi3bi 7 o6pa3u,oB 

cepHUHTOB ii3 nceBa,OMoptp03 no KopÄiie-

piiTy npHBeaeiibi B Ta6j i . 5. ľ j iaBnoe 
CBOftCTBO ÔOJlbLIIHHCTBa HH3KOTeMnepa-
Typi-ibix cjiioa — 3aMeTiibiň .uetpHUHT me-
jio^eft, MTO oco6enno xopoiuo BHÄHO npH 
cpaBHeHHii HX c BbicoKOTeMnepaTypubíMH 
MycKOBiiTaMii H3 o 6 p . 76/83-MP n 110' 
83-M (TaĎJi. 1). B KpHCTajioxHMiwecKoň 
(popniyjie MycKOBHTa cyMMa meJioMeft B 
r p y n n e X paBiia 0,9—1,0 cpopMyjibnux 
ezi,HHHH (Ta6ji . 1), Tor^a I O K B cepnun-
r a x 3'ra BejiHMHHa onycuaeTCH a o 0,58 
(o6p. 27-Kn, Ta6ji . 5 ) . SaiueTHO TaK>Ke 
noBbiiuennoe KojiimecTBo S i O 0 B cepn-

Pne. 7. 3aMcnteiinc KopÄiiepiiTa Hii3KOTeM-
iicpaTypiibíM cepi-iniiTOBbíM arperaTOM B Kop-

UHTax, ,u,ocTHraiomee 52 Bec. (o6p. 
30—31/1 C, TaĎJi. 5). 

AH3JIH3bI MVCKOBHTOB H CepHUHTOB H3 
AnepHT-6HOTHT-MycKOBHTOBOM poroBiiKe, o6p. p o r O B HKOB M o a p a n c K o r o opeojia HaHece-

' " ' HH na fluarpaMMy K - A l - ( M g , F e ) P H C . 
8, 1). KpoMe TOTO, jiHimeň iiaHaceu p«Ä 

TBCpÄOro paCTBOpa MyCKOBHTOBblX CJUOÄ, KOTOpblH COCTOHT 113 cepHH MyCKOBHT-CpCH-
ruT-cejiaaoiiiiT (JX H p H up., 1966). TOMKH anajiH30B noKa3biBaiOT, I T O BbicoKOTeivtne-
paTypiibie MycKOBHTbi ( M u 1 " 2 , Ta6j i . 1) jio>KaTCH n a 3ry JIHHHIO, a HX cocTaB 6 J I H 3 0 K 
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T a ú .n n n a 5 

CocTaDM Ka.nncBbix riwpocjiiOA H cepnuHTon H3 nccBnoMopt[)03 no KopaiiepHTy B poroBH-
i;ax BOKpyr Mo/ipancKoro MaccuBa 

N° 06p. 11-Ku 

N° H a , 
PHC. 8 ' 

! 
SiO, 

A1 2 0 3 
F e O 
M n O 
MgO 
CaO 

Na-,0 
K , 0 

50,52 
32,47 

2,50 
— 
1,46 
— 
0,07 
7,41 

[ 
CyMMa 94,43 

KpHCTa."1.10.\HMIITCCKH 

z íS i 

^ 1 Al'V 
ÍA1VI 

X | F e 
Í M g 
(Mn 

Ca 
Y <Na 

U 

3,25 
0,75 

1,72 
0,14 
0,14 
— 

0,01 
0,61 

CyMMa KarHOHOB 
rpynnbi X: 0,62 

27-Ku 

2 

48,47 
32,60 

4,08 
— 
2,93 
— 
0,07 
7,10 

92,25 

30-31/lČ 

3 

52,00 
30,45 

2,68 

2,30 
— 
0,04 
9,76 

97,23 

76/83-MP 

4 

47,16 
30,43 

4,85 
0,08 
4,49 
0,04 
0,30 
8,76 

96,11 

e (popMyjibi (n NťpecHETe na 

3,07 
0,93 

1,50 
0,22 
0,28 
— 

0,01 
0,57 

0,58 

3,34 
0,66 

1,64 
0,14 
0,22 
— 

0,01 
0,80 

0,81 

3,01 
0,99 

1,31 
0,26 
0,43 
— 

0,04 
0,63 

0,67 

63/8 

5 

45,30 
28,43 

5,33 
0,17 
3,08 
— 
0,34 
9,15 

91,80 

2-M 

6 

49,28 
37,27 

1,03 
— 
0,58 
— 
0,46 
9,76 

98,38 

6 KaTiioiiOB rpynnbi 

3,09 
0,91 

1,38 
0,30 
0,31 
0,01 

0J04 
0,80 

0,84 

3,17 
0,83 

1,95 
0,05 
0,06 

— • 

0,05 
0,78 

0,83 

110/83-M 

7 

47,79 
30,83 

3,98 
0,13 
3,90 
— 
0,12 
9,83 

96,58 

( Y + Z ) 

3,08 
0,92 

1,41 
0,22 
0,37 
— 

0,02 
0,81 

0,83 

MecTa OTÔopa npoó: 11 Ku •- ymejibe MoapancKoro noťOKS; 400 M na 10 OT BajipcKoro 
.ncca. 27 Ku — BHC. HJmnrpaoeH 30—31/1Č — ynitvibe KaMeimoro iiOTOKa; 250 M na 
IOI03 OT ripocTpeAHOíro. 76;83-MP — ymejibe MojpaHCKOro noTOKa; 186°/950 M taa 
10 OT BHC. 541 M BbicoKiiií Paíi/i Ha IOR OT C. KyxHHH. 63/82-M — K 3 OT Äep. HyóoBa, 
170 7200 M K IOB OT OTM. 321 M, Haa nepKOBbio. 11D/83-M — 3aH<ibH Ka'naBa, 357°/800 M 
na C OT nbic. 463 M KJIOKOH K CB OT Ľ. flHecOK n K 103 OT C. Pliuia. 

K TeopeTiiMecKOMy cocTaBy MycKOBHTOBoro MHHepa.na. B TO >Ke BpeMfi iiH3K0TeMnepa-
rypubie cepHiíHTbi uaxofljiTCH npaBee pn^a MycKOBHT-cpeHrHTOBbix cJiioa, HTO CBH-
3ano c neÄOCTaTKOM n HHX mejioMeft ornocnTeJibno cyMMbi Al + (Mg, F e ) . 3TO 311a-
IIHT, iiTO Bce ccpiimirbi H3 noeBÄOMopfp03 no Kopanepiny OTHOCHTCH K cepmi civie-
uiaHHO-ciOHCTbix o6pa30Bannň HJIH r H Ä p O C JI 10 ,1. 

KaK H3B6CTHO (JX H p n ap., 1966; Y o d e r — E u g s 1 e r, 1955), cTpyíaypa CMC-
maiiHo-cjioHCTbix cpa3 (niÄpocjiio/t, HJIJIHTOB) npcACxaB/iíieT coôoň iiepe;i,OBaiine Myc-
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KOBHT-CpeHrHTOBblX H MOHTMOpHJLIOHHTOBblX naiíeTOB, npHMCM MeJKfly IHCTbIM MyC-
KOBHTOM K A1 2 (SÍ 3 A1) O . 1 0 ( O H ) 2 H MHCTblM HJIJ1HTOM K0,5 A l 2 (SÍ3>5A10<5) O 1 0 ( O H ) : , 
cymecTByeT HenpepwBHbiŘ nepexofl. FIosTOMy HJIJIHT no xnivumecKOMy cociaBy OTJIH-
laCTCH OT MyCKOBHTa TOJIbKO MelIblJUHM COÄepJKaHHeM KajIHH H ÔOJIbLUHM COÄep>K3-
nneM KpeMHeaeMa, ITO onpeÄeJiaeTca KOJiimecTBOM MOHTMOPHJIJIOHHTOBHX naKe-roB 

Pne. 8. CooTHomeiiHJi coiCTaBOB K-rHÄpoc.iiOÄ, 3aMemaiomnx KopAHepnT (Taó.i. 5) n BM-
coKOTeMiiepaTypubix MycKOBHTOB (TaĎji. 1) c TeopeirniecKHM TBepaMM pacTBOpoM Myciío-
BUT-cjjeHTHT-ce.na.iOHHT (1), H H3MeiiĽniie COOTHOHICHHÍI KOMnoHeHTOB npii 3aMemeiniii Kop-

ÄHepiiTa n anaa.riy3HTa niÄpocjiioaaMH (2). 

MOK.'iy iiJiacTHHKaMH MycKOBHTa. C 3T0ÍÍ TOTKH 3peHHH, Bee cepnuHTbi ii3 nceBÄOMop-
cp03 no KopÄHepiny AOJiJKHbi 6biTb OTiieoeiibi K TiinimnbiM ri-iÄpocjiio,naM MycKOBHT-
-cpeHrnT-HJiJíHTOBoro pHÄa, c nepeMeuHbiM coflep/KanHeM K, (Mg, Fe) H Si. 3TO 
oÔTjHCHneT H HX noHHJKeHHoe ÄByiipe.TOMJieiine, ITO aBJíneTCH xapaKTepnbiM oimmec-
KIIM CBOHCTBOM THapOCJIIOfl. 

l ipu o6cy>KaeiiHH npimunbi 3aMenj,cnnn Kop,n,nepiiTa rnapocJiiOAaMii npe>K/ie sce-
ro neoôxoÄHMO oôpaTHTb BiiHManne na MeTacoMaTH^ecKiiii xapaicrap npouecca. Ha 
Pne. 8, 2 BIIÄHO, i r e 3aiviemeiine KopanepuTa (a unorAa n an,n,ajiy3HTa) K-rnapo-
c.aioflOH conpoBOKÄaeTCH npHBi-iocoM najinn. OanoBpeMeHHo B Tex x e nopo^ax MO>KHO 
BnaeTb 3aMenj,enne 6HOTHT3 cpocnoMu cepnuma H xJiopnTa HJIH OÄHHM xjiopHTOM, 
a 'raioKc cepnuHTH3an,Hio njiarnoKJia3a. HepeaKO 3aMem.eiiHe njianiOKJia3a cepnmi-
roM no iíHTencHBHocTH coBnaflaer c npoitsccoivi 3aMciuemiH KopÄHepnra. 

B Kpynnbix injincpax nnorfla ycTanaBJíHBaeTCíi, ^TO BCC STH nn3KOTeMnepaTypiibie 
npoueccbi yciiJiHBaiorcn BÔ.TIBII TOIIKHX KBapueBbix HJIH KBapu-nojieBouinaTOBbix 
npo>KHJiKOB, npoiiH3biBaiouj,Hx poroBiiKH. B caiui-ix npo>KHJiKax cepHUHTH3an,Hfi 
njiarnoKJia3 n xjiopiiTii3an,iiH ÔHOTHTa npoHBJíenbi ropa3ao i-íHTencuBnee, TCM BO 
BMemaionuix nopo^ax. 

Bce STO cjiy>Kiľľ yKa3anneM na TO, M TO npminrion HiMKOTeivinepaTypHbix ii3Mene-
nmi Kop/uícpiiTOB n caivinx poroBHKOB JIBJIHCTCH HH3KOTeMnepaTypHbiíi KajIIieBblft 
McracoMaT03, cBnaaniibiii c caivibiMH nocneAHHMH npoHBJíeHHHMii nocTMarMaTHHCc-
Koro 3xaria Mo/xpancKiix rpaiíHTOB. BoJiee BbicoKOTeMnepaTypiibin K-Na MeiacoMa-
T03, cBsi3amibiň c Mo/ipancKiiMn rpanniaMii. y>Ke 6HJI oniican panee (C a m b e 1 
et al., 1982, 1984). B aannoM cjiyiae, y^HTUBan, UTO r.iaBHbift Mnnepaji n3MeneHHbix 
nopo/i, — rH/ipoc.TiOÄbi, npouecc MOJKIIO paccMaTpuBaTb IOK xapaKTepHoe npoHBJíeHiie 
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MeTacoMaTHqecKOÍi aprHJiJiH3au,nn. JIoKajni3anHíi STHX MeTacoMaTHTOB BiiyTpn KOH-
TaKTOBoro opeojia no,a,TBep>K,o,aeT, <JTO HCTOMHHKOM nocTMarMaTHiecKHX pacTBopoB 
HBJ1HIOTC5I MOÄpaiICKHC rpaHHTOHÄbl. 
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