
GEOLOGICKÝ ZBORNlK — GEOLOGICA CAEPATHICA, 37, 3, BRATISLAVA, IJUŇ 1986, 
S. 335—363 

BOryC/IAB LIAMEEJI* — CEPrEM 11ETPOBH4 KOPMKOBCKHfí** 

BAPHCĽJHMCKHM PETPOrPA^HLIM METAMOPOM3M H AJIMIHMCKHM 
^MA<I)TOPE3 B KPMCTAJIJIHHHKyME 3AIIA#HBIX KAPIIAT 

(Pne. 3 J 

Pe3K)ivie: B npenJiojKennoíí paôoTe aBTopbi anajiM3npyK)T cocTOJiHHe BirJiaaoB na 
o6pa30BanHe „AHac|)TopHTOB" (B HJHPOKOM CMbicJie cjioBa) H npHBoaHT xpnTepHH ana 
pasJiHiHH npoayKTOB BapHCiiHHCKoro peTporpanHoro MeTaMop(|w3Ma H aubniiňcKoro 
anac|)Tope3a B KpHCTanJiHHHKyMe 3anaaHbix KapnaT. OHH aaroT xapaKTepncTHKy 
nponyKTOB BapHCUHÍícKoro peTporpaimoro MeTaMopct>H3Ma H TepMOflHHaMHHecKMe 
ycJiOBHsi HX o6pa30BaHHH. noaoÔHbiivi o6pa30M OHH xapaKTepH3yK)T H nopoflbí, 
KOTopbie HBJíflKJTCí! npoayKTaMH ajibnHítCKoro flHaapTope3a. 

BapHcuHíicKHH peTporpaflHbiii MeTaMop(j)HMecKHH npouecc xapaKTepH3yeTca 
3 CTynensiMH peTporpaanoro MeTaiviopct)H3Ma, KOTopbiň npoH30iuen B HHTepBane 
TeMnepaTyp OT 570 ao 330 °C Ha 3 nnaBHbix STanax: 
1. MycKOBHTOBOM (T = 570—500 °C); 2. MycKOBHT-xjiopHTOBOM (T = 500—400 °C); 
3. cepHUHT-xjiopHTOBOM (T = 400—300 °C). AabnHřicKHH anacJ5Tope3 npoHcxoflHJi 
B ycjiOBMX xjiopHTOBoň MeTaMopc[)HMecKOH (|)auHH. B OTjiHMHe OT npoayKTOB Bapwc-
UHÍíCKoro peTporpaaHoro MeTaiviop(j)H3Ma OH He HMeer TaKoro ôojibiiioro pernoHajib-
Horo pacnpocTpaHeHH^, KaK npeanonaraiiocb aoSsToro. A/ibnHíiCKMe rjHa([)TOpHTbi 
ôbijiH o6pa30Banbi rjiaBHbiM o6pa30M B y3KHX MHJIOHHTOBUX 30nax H flpyrnx TeKTO-
HHMecKHX CTpyKTypax, HO ocoôeHHO B6JIH3H Me303oRcKHX nopofl BCTpenatoinHXCH 
B KpHCTajiJiHHHKyivie. B ajibrorňcKHx iiHa(j)TopHTax MoweT npeo6na,naTb KaTaKna3 
HJiH 6nacTe3. BapncuHHCKHH peTporpanHbiŕi MeTaMopopH3M H ajibnHHCKHÍí rjHacj)Tope3 
M05KHO pa3J!HHHTb H npH nOMOLUH paflHOMeTpHHeCKHX MeTOfl flaTHpOBaHHfl. 

A b s t r a c t : In the present paper the authors analyse the views on formation of 
"diaphtorites" sensu lato and they present criteria distinguishing products of the 
Variscan retrograde metamorphism and Alpine diaphtoresis in the crystalline complex 
of the West Carpathians. Products of the Variscan retrograde metamorphism and 
termodynamic conditions of their formation are characterized. Rocks being products 
of the Alpine diaphtoresis are characterized as well. 
Variscan retrograde metamorphic process is characterized by 3 stages of retrograde 
metamorphism which took part in temporal interval ranging from 570 to 330 °C 
during 3 main periods: 1. muscovite (T = 570 — 500 CC), 2. muscovite-chlorite (T = 
500-400 °C), 3. sericite-chlorite (T = 400-300 °C). The Alpine diaphtoresis took 
part in the conditions of chlorite metamorphic facies. In contrast to products of the 
Variscan retrograde metamorphism it is not so widely spread as supposed before. The 
Alpine diaphtorites were formed especially in narrow mylonite zones and other 
tectonic structures, but particularly near the Mesozoic rocks occurring in the crystal­
line complex. Cataclasis and blastesis may prevail in the Alpine diaphtorites. The 
Variscan retrograde metamorphism and Alpine diaphtoresis can be distinguished 
also by means of radiometric dating methods. 
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nozi BJiHHHMeM ocHOBHbix reojiorHHecKHX B3Tj\naoB, rocnoflCTByioinHX B onpeacneH-
HOM nepHOAe H KacatoinHxcH CTpaTHrpac})HH H reonoruH Kp.HCTajuTHHHKyMa. /Jejio 
6HJIO ocoôeuHo B TOM, 6bui JIH aBTop CTOPOHHHKOM BJIHHHHA zmyx HJIH HecKOJibKHx 
MarMaTMMecKo-oporeHeTHHecKHX UHKJIOB B reojioniiecKon HCTOPHK KpHCTajuiHHH-
KyMa 3anaflHbix KapnaT. 

OGteMHyro H OTHOcHTejibHO,aeTajibHyK>pa6oTy O npoflyicrax aubnaňcKoro TCKTO-
HOMeTaMop(J)H3Ma (jjHHaMOMeTaMop4)H3Ma) rpaHHTOH^Hbix nopoA B paňone 
Majibix KapnaT flan UaMÔejr ( C a m b e l , 1956), KOTopbiň 3/recb no/JbiTo>KHJi 
COCTOaHHe HblHeUIHHX B3rjTJIAOB Ha npOUecCbl JJHac|DTOpe3a, MHH0HHTH3an.HH, 
KaKHpHTH3au.nn, ^HHaMHHecKo-Mexai-iHHecKHX H3MeHeHHH nopoxi H 06pa30BaHHe 
KaTaKjia3HTOB H npoueccoB 6jiacTe3a npoflBHBiHeroca B pa3Hoň HHTeHCHBHOcTn 
nočně npeflbiriymero flHHaMOMeTaMop<})H3Ma. 3 T H ajibnHňcKne npoueccbi H HX npo-
ayKTbi, HccneaoBaHHbie B paňoHe Manbix KapnaT MOÄHO, naň™ B pa3Hbtx MecTax 
Bcero KpHCTajiJiHHHKyMa B 3anaflHbix KapnaTax. AjibnHHCKHií TeKTOHOMeTaivrop-
CJ3H3M MOXeT npOflBJIHTbCfl TaK>Ke B y3KHX 30HaX paňOHOB C THnHHHblMH npoiryKTaMH 
peTporpa^Horo MeTaMopqbroivia BapncuHÍícKoro TeKTOHOMarivraTH^ecKoro u,HKJia 
(B cjHOflHHbix cjianuax H cJ)HJUiOHHTax), KOTopbie perHOHajibHO pacnpocTpaneHbi. 
ripoueccbi ajibnHHCKoro AHacf)Tope3a (jjHHaMOMeTaMop(J)H3Ma H TeicroHOMeTa-
Mop())H3Ma) HMeioT B paňoHe Manbix KapnaT xaK npaBHJio OTHOcnrejibiro HHCTMH 
BHA H HX MO>KHO onHcaTb xaK npoflBJíeHns, TnnwHHbie flJia aubnirňcKiix npoueccoB 
(CM. cooTBeTCTByKiuiHe rjiaBbi í-iacTOJiiueři CTaTbn). 

B paňoHe 3anaflHbix KapnaT HaxouHTCH 6ojibinHe KOMnjieKCbi nopou, KOTopbie 
MBJTJUOTCH npoflyKTaMH peTporpaflHoro MeTaMopcJ)H3Ma, BO BpeMH KOToporo npo-
HCxonHJia peKpHCTajiJiH3auH5i Ha perpeccHBHbix 3Tanax ivreTaMopcjjHHecKHX npouec­
coB BapHCUHHCKOrO TpaHHTHOrO njiyTOHH3Ma npH pa3HbIX, HO OTHOCHTejIbHO Bbl-
COKHX TepMOAWHaMHLiecKHx ycjiOBHJix. BbiJiH o6pa30BaHbi pa3Hbie cjifOflHHbie cnaH-
Ubi, cjHOAHHO-cjianueBbie rHeíícbi, (|DHjrnoHHTbi H upynie nopoubi. 3THnopoubi 
BCTpenajoTca B jijjepiibix ropubix uenHx H B Benopn/jax. 06T»5iCHeHHe rene3Hca 
H B03pacTa o6pa30BanHsi npHBeaeHHbix nopou onncbiBaeivibix y Hac KaK ,,iurac|)To-
pHTbi" npHBejio 3anaflHOKapnaTCKHX reojioroB K pa3HbiM, nacTo npoTHBonoJio>KHbiiví 
B3rji5i/jaM. KopoTKO cyMMHpya 3TH B3rjiHflbi MbL npHBOfli-iM cjieuyKDiuee: 

Eme He^aBno maBHbíM HCTOMHHKOM o6pa30Bai-iHíi T. H. ,,AHacJ)TopHTOB" c-niTajiH 
ajibnHHCKHH oporene3, o KOTopoM npe/jnojiarajiocb, MTO B TeneHKe sToro nepHOua 
MoruH 6biTb o6pa30Banbi TitnHHHbie jjHac|)TopiiTbi, a TaKKe nopoubi 5iBJi5noLHHecH 
npo/jyKTaMH nporpeccHBHoro ajibnHÍícKoro MeTaMopcl)H3Ma jjocTHraKnuero uaace 
aMcl)n6oJiHTOBOH MeTaMopcJmnecKoň qbauHH. Tax nanp. 5{. KafvieHHUKHH (J. 
K a m e n i c k ý , 1982) B 3aKJiioHeHHH cBoeň CTaTbH o UHacjjTopuTax roBopHT, MTO o6a 
npo/jyKTa ajibnnřicKoro nporpeccHBiioro H BapucuHHCKoro peTporpaunoro MeTa-
Moptl)H3ivia 6biJin o6pa30BaHbi npn oflHHaKOBbix P-T ycxioBiiax H TeMnepaTypax OT 
400 ao 450 °C n uaBJieiinjix OT 0,6 /jo 0,7 M P a . T O T »e aBTop (J. K a m e n i c k ý , 
1967, c. 360) roBopHT, MTO /jwacfiTopHTHHecKHe cjiro/raHbie cjiaHU,bi H cjJHJiJiOHHTbi 
KpaiioBorojibCKOH 30Hbi HMeroT MejiKOTeKTOHMHecKHe cTpyKTypu, coBnaaaromHe 
c Te KTO u H nec K u M n 3jieMeiiTaMH Me3030fi, HTO npuBOfliiT aBTop B aoKa3aTejibCTBO 
ajibnHHCKoro B03pacTa ,,AHa(J)TopHTOB". Ho on ne iicKJironaeT u B03MO>KHOCTb 
BapHcmiňcKoro ziHa(|}Tope3a. 

rjiaBiiou ripuMiiHoň jiftfi noziTBep>KaeuHa cymecTBOBanna rjiia(ljTope3a i l . Ka-
MciiHUKiiň CMHTacT iiaxoflKy ,,/j,ira(|)TopnTOB" B KapôoucKiix H nepMCKirx KOHTJIO-
MCpaTax ropnoň uenu MuoBeu, (J. K a m e n i c k ý , in C a m b e l et al., 1961) n B nepM-
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CKHX KOHrjioMepaTax Jiro6neTOBCKOH 3OHM Benopna. %• KaivreHHUKHH (J. K a m e ­
n i c k ý , 1981, c. 21) KaK 3am,HTHHK 3HaHHTejibHoro noaBjíeuHJi AOKCM6PHHCKHX cpop-
Mauwň B paňone 3anaziHbix KapnaT (jipaôcKaa H KOKaBCKaa cepHH) npcacTaBjineT 
ce6e o6pa30BaHne BapHCUHHCKHX ,,flHa(jrropHTOB" KaK npo/iyKToB peTporpaAHoro 
npeo6pa30BanHH BbiuieMeTaMopc|jH30BaHHbix MunvtaTHTOB H rneňcoB, o6pa30BaHHbix 
B zipeBHHX flOKeM6p>iHCKHX TeKTOHOMar\-iaTHMecKnx miKjiax (xiajicjianflCKHH MeTa-
Mop([)H3M), KOTopbie 6bi.HH /jua^TopHpoBaHbi oco6eHHo i-ia HanajibHbix 3Tanax Ba-
pncuMHCKoro oporena HJIH cnoBa MeTaMop(j)H30BaHbi na nporpeccHBHOM 3Tane 
BapHCUHHCKoro HJIH ajibniiíícKoro oporeneTHHecKHX HHKJIOB. 

AHajiorHMiibie &iľj\nnb\ Ha rene3HC cjiKi/n-iHbix onaHueB H CJJHJIJIOHHTOB KaK 
flHac|)TopHpoBanHbix nopo/a B ropnoľmenn TpH6e<: 6biJiH TaK>Ke y K p n c T a ( K r i s t 
1971), KOTopbiK TO)Ke npe/mojiaraeT nporpeccHBHbiHMeTaivrop(l)H3M BnjiOTb no yc.no-
BiiH rpanaT-a.TbiviaHaHHOBoň c^auroi aoajibroiiKCKH BbicoKOMeTaMopcl)H30BaHHbix 
nopoa (BepoaTno na accmiTCKOH CTa/̂ Hi-t CKJiaflKoo6pa30Banna) H peTporpa/jHbiň 
MeTaMop(])H3M 3THX MeTaMoptjjHToB B BapHCUHHCKOM H a.abHHHCKOM oporeHax. 
Ooa aBTopa ( K a m e n i c k ý , J., 1981, 1982; K r i s t , 198, c. 9) cjiexryhomeii npiHinnoH 
cymecTBOBanna BapncuníicKoro peTporpa/n-ioro MeTaivropc|)M3Ma CHHTahOT pe3yjib-
TaTbi K-Ar onpejnejieHHň B03pacTa ,,flHa<})TopHTHHecKHX cjiKiflflHbix onairueB", 
onupaHCb Ha pe3yj7bTaTbi naTHpoBKH K a n T o p a ( K a n t o r , 1960, 1961) n I4aw6e-
Jia H ap. (I_IaM6ejT H up., 1977. 1979; C a m b e l eta l . , 1980). K p n c T (1980) y * e 
ACHO roBopiiT o BapHCUHHCKOM AHac}rrope3e nopo/j, paubrue BbicoKOMeTaMopc|)H-
30BanHbix (MHrMaTiiTOB), KOTopwe 6bijiH o6pa30BaHbi na nepBbix 3Tanax Bapuc-
HHHCKoro HHKJia HJIH B lauie/jOHCKOM unicne. ripHTo.M on onupaeTcsi na juiinibie 
o B03pacTe CHrjTaucKoro rpaHOflHopHTOBoro njiyTona, B03pacT icoroporo 6WJI 
onpe/jejieH U-Th-Pb MeTo/iOM Ha 380 MJIH. jieT (U,aM6eji H ap., 1977; C a m b e l 
et al., 1980). Bo3pacT jiHacjrropHToB OH OTHOCHT K no3xuieBapHCHHHCKOMy nepno/jy 
(OKOJIO 260 MJH-i. JieT) corjiacHO flaHHbiivr, npuBeaeHHbiM UaMÔejiOM H ap. (1979, 
c. 52). 

HacTosiuian cTaTba onupaeTCa ne TOJibKO na reoxponoJiorHMCCKHe aaniibie, a oco-
6eHHO Ha aeTajTbHoe roy-ietine TepMo/THnaMHHecKHx ycjioBHň o6pa30BaHHJi nopo/j. 
Ha ocnoBe MHHepajTbHoň accounaunn. 3 T O aaeT npoiHyio ociiOBy JJJIJI reneTUHecKoň 
HHTepnpeTauHH, TaK KaK cymecTByromne B3mfl.zibi na B03pacT H o6pa30BaiiHe 
npo/jyKTOB peTporpa/Hioro H AHacfnropHTHHecKoro npeo6pa30BaHHH 6bijiH 3iia4H-
TejibHO cneKyjiflTHBHoro xapaKTepa, neoôocHOBaHHbie /jocTaTOHHbiMH cJmKTaMH 
c MajibiM KOJiHHecTBOM reoxponojiorHHecKHX zianHbix. n o STOH TeMe iianncaHa 
OTaenbHaH cTaTbH (UaMÔeji H ap., 1986). 

BTOpbIM BOnpOCOM, CBH3aHHbIM C o6pa30BaHHeM nopO/J npeACTaBJI5IK3U4HX 
npojryKT peTporpaAHoro MeTaMOpcJ)H3Ma, íiBJíaeTca Bonpoc, MO>KHO JIH npe/jnojia-
raTb BMCOKHH, nporpeccHBHbiň MeTaiviopcj)H3M B ajibnHHCKOM oporeHe. (McKJiHDHaa 
MeTaMop([)H3M npeanojiaraeMbix nJiyTOHHTCCKHx npoueccoB ajibnHňcKux rpaHHTOH-
AOB, cymecTBOBanne Koropbix B HacTonmee Bpervia coiviHHTejibHO.) 06pa30BaHHe 
cjiro/jHHbix cjiaHueB npoH3oujjio, comaciio TeKCTy HacToameň CTaTbH, npn TeMne-
paTypax OT 500 JJO 550 °C. TaKyro TeMnepaTypy Hejib35i npejinoJiaraTb npn aJibnHií-
CKOM TeKTOHOMeTaMOpc|)H3Me, KOTOpMH B MC3030HCKHX c{)OpMa[J,H51X e/JBa AOCTHľ 
P-T ycjioBHH xjiopHTOBoň MejaMopcJiHMecKOH (j)auHH. B p a n a ( V r á n a , 1964, 1966, 
1980) TaKKe npe^noJiaraeT, IITO npn ajibnHHCKOM TeKTOHOMeTaMopcj)H3Me ÔMJIH 
co3ZiaHbi ycjioBHa peTporpafluoro MeTaMop(j)H3Ma, npn KOTopbix B rparíHTOH^ax 
6biji o6pa30BaH ajibMaHjjHH-rpoccyjiapoBbiH napareHe3HC H B KpucTajiJinnecKHX JJ,O-
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jioMHTax MHHepajibi KHaHHfla-xjiopHTOHflOB. M M CHHTaeM TaKoe yTBep>KfleHHe 
HeoôocHOBaHHbiM. H o B p a n a npaBHJibHo o 6 p a T H n BHHMaHHe Ha KOHTaKTHo-MeTa-
Mopc))H iiecKoe H3MeneHHe cnaHueB coflepacaiuHx K o p a n e p n T H aHflajiy3HT B p a ň o n e 
noaBJíeiiHH i-ieoHflHbix rpaHHTHbix BbiCTynoB HaxoflJimnxca B m y 6 H H e H nacTO He-
BbixoaauiHX n a noBepxnocTb. 3 T O npe,anojio>KeHHe 6 H J I O no3>Ke no,nTBep>KfleHO 
n p o ô y p e u H e M poxoBeujcoro r p a n i - u a B m y ô n n y 4 0 0 — 5 0 0 M n o n noBepxHOCTb. 3 T H 
rpaHHTOK/iHbie Tejia AanH K-Ar MeTOflOM B03pacT 8 0 — 9 0 M J I H . jieT. CeroflHJi S T H 
rpaHHTOHflbí B BenopHflax cHHTaioT no3flHeBapHCHHňcKHMH. TaKHM o 6 p a 3 0 M 6 M J I O 

B03MO>KHbIM o6"bflCHMTb, MTO MeTaMOp(|lH3M KpHCTajIJTHHeCKHX CJiaHUeB 6bIJl BbBBaH 
3THMH HHTpy3HBHbiMH n o p o a a M H B cjjyHflaivieHTe o n a n u e B BenopHKyfvia, OH He HBJIJI-
CTCH npoayKTOM pa3orpeTM5i n o p o a BO Bpeivia ajibnHiícKHX TeKTOHHHecKHX n p o -
ueccoB. BbiuienpHBexieHHbiH cny-iaň HaivtenaeT, MTO nporpeccHBHbiň KOHTaKTOBbiň 
MeTaMopc{)H3M c n a n u e B o r o noicpoBa B Benopn,aax He ajibnHHCKoro B03pacTa H OH 
npoHCXOAHT H3 caMOCTOJiTejibHoro BapucuHHCKoro rpaHHTOiiflHoro n o - HJIH nocT-
cpeflHeKap6oHCKoro nepMCKoro njiyTOHH3Ma. M B flajibHeňujeM ocTaeTcn OÔOCHO-
BaHHtiM npe.anojio:>KeHKe, MTO ajibnHřtcKHe oporeHeTHHecKHe npoueccb i ne o 6 p a -
30BanH MexaMopc|)HHecKHe ycnoBHH HHOÍÍ CTenenH, MeM TepMOflHHaMHHecKHe 
ycjiOBHH xnopHTOBOH (|)at[HH. 3 T O noziTBep>KjiaK)T TaK)Ke pe3yjibTaTbi HcaneaoBaHHH 
npHBeaeHHbie B HacToauieň CTaTbe. K TaKOMy reneTHnecKOMy H n e T p o n o r n i e c -
Koiviy aHajiH3y cniOíiHHbix c.naHU,eB H CJJHJIJIOHHTOB xaK npojryKTOB BapwcuMHCKoro 
p e T p o r p a f l H o r o MeTaMopcj)H3Ma npHmjiocb ocoĎemio n o c n e neTpoJiorHHecKHX HC-
cjieflOBaHHH npoBe/ieHHbix C. n . K O P H K O B C K H M . 

IJpoôjieMbi pempoepaánoeo AiemciMopcfimMCI U ôuacpmope3a 

r i p o u e c c b i cpe/uie- H HH3KOTeMnepaTypHoro nnacJ)Tope3a n p e T p o r p a / i H o r o 
MeTaMop4iH3Ma c pa3JiHHHoíí HHTeHCHBHocTbK) npoflBJíeHbi BO Bcex BbicTynax 
KpHCTaujiHMecKoro cJDyn/iaMenTa CjioBaKHH. 3 ™ npoueccb i HaKJia/JbiBafOTca Ha r p a -
HHTbi, r n e ň c b i vt cnaHUbi, icoTopbie npeBpamaioTCfl J I H 6 O B MycKOBHTinHpoBaHHiie, 
CepHHHTH3HpOBaHHbie H XJIOpHTH3MpOBaHHbie nOpOflbl, COXpaH51K)UJ.He pejIHKTbl 
nepBHMHbix CTpyKTyp H MHHepajiOB, JIHÔO B MycKOBHT-xjiopHTOBbie H cepniíHT-
-XJlOpMTOBbie KaTaKJia3HTbI, MHJlOHHTbí, ÔJiaCTOMHJlOHHTbl H (jJlUlJlOHMTbl. 

H a n 6 o J i e e uiupoKO perpeccHBHbiň MeTaM0pcj)H3M npoflBJífleTCH Bjionb BCHKOTO 
poAa TeKTOHHHecKHX ujBOB, r a e Apoojieni-re cnoco6cTBOBajro npocaMHBaHHK) HH3KO-
H cpejjHeTeMnepaTypHbix pacTBopoB. Hanpniviep, xnopuT-cepHUHTOBbie KaiaKira-
3HTbI H MHJ70H1TTBI pa3BHTbI B 30Ha;\ HaflBHrOB H TeKTOHHHeCKHX KOHTaKTOB Me30-
3oRcKoro, a B íieKOTopbix Cjiynaax n BepxHenajreo30HCKoro, n e x n a c nopoAaMH 
KpHCTajiJiHHKKyivia. C a p y r o H CTopoHbi, BnyTpn KpucTajiJiHMecKHx KOMnjiexcoB 
3anaflHbix K a p n a T n"3BecTHbi npoTJiÄeHHbie jiHHeiÍHbie 30Hbi x o p o u i o paccjiaHiie-
BaiIHblX XJIOpHT-MyCKOBHTOBblX 6naCTOMHJIOHHTOB, OpHeHTHpOBKa KOTOpblX COBna-
AaeT c nanpaBJieHHeM BapHCUHřícKHX, a lie aJTbnuHCKHX CTpyKTyp, H HJ\ÍI Koxopbix 
6ojiee BepoHTen AoajibnwfícKHH B03pacT. B oTjiHMiie OT HH3KOTeMnepaTypnbix, 
c p e ^ n e T e M n e p a T y p u b i e H3Mei-reHHH, o c o ô e n n o ivrycKOBHTH3au,Hfl, jioKajTH3yK>TCH He 
TOJibKo B TeKTOHHHecKHX jiHHHeaMeHTax, HO npirypo l ieHbi TaKÄe K sooKOHTaKTaM 
BapHCnHHCKHX rpaiíHTiibix MaccHBOB H nerMaTOHflHbix >KHJI. 

TnnH4HblMH H0B006pa30BaHH5IMH perpeCCHBHOH CTa^HH HBJlSllOTCSi: MyCKOBHT, 
MejlKOMeUjyíÍMaTblH BTOpHHHblíi 6 H O T H T , TypiViajlHH, X^OpiIT, XJIOpHTOHfl, CepiiLU-lT, 
ajlbÔHT, SnHflOT, aKTHHOJIHT, Kap60HaT H KBapU. 3 T H MKHepajlbl B03HIIKaiOT 



PETPOrPAAHbIM METAMOPOM3M M ZIMAOTOPE3 3An. KAPnAT 339 

B pe3yjibTaTe cjie/jyhomHX peaKU,™, xapaKTepHHX /TJIH /jHa(j)TopHpoBaHHbix Kpn-
cTajuiHHecKiix TOJim 3anaflHbix K a p n a T . TpaHaT 3aMemaeTca X J I O P H T O M , BTO-
pHiHWM MejTKOHemyřÍMaTbiM 6 H O T H T O M , J I H 6 O arperaTOM xjiopHT-cepHUHTOBoro HJIH 
XJlOpMT-ÔHOTHTOBOrO COCTaBa. riepBHHHblH MeTaMOp(|)HHeCKHH 6HOTHT MO)KeT 3a-
MemaTbCJI MyCKOBHTOM, CepHUHTOM, XJlOpHTOM (C MHOrOHHCJTeHHblMH BpOCTKaMH 
careHHTa, a HHorria jieHKOKcena HJIH OKHCJIOB >Kejie3a), HJIH arperaTOM 3THX CJIKI/J. 
CTaBpojiHT B cjiaHiiax 0Kpy>oeTC5i H pa3T>e/iaeTCfl peaKUHOHHbíMH OTopoHKaiviH 
MycKOBHTa (cepnuHTa), a HHorAa — cpocTKaMH cepnm-iTa H xjiopHTOH/ra. 3ejreHaa 
p o r o B a a oÔMamca na perpeccHBHOM 3Tane 3aMemaeTCH c KpaeB GecuBerabiM HJIH 
cjia6o-3ejieHOBaTHM aMc|}H6oJioivi c npHMecbio snn/joTa H xjiopHTa. ripoflyKTM 
3aiviemeHHH njiarH0KJia3a HaH6ojiee pa3Hoo6pa3Hbi. 3 T O MycKOBHT, cepnuHT, ajib-
6 H T , J I H 6 O MHuepajibHbie a r p e r a T b i : ajib6HT + K J I H H O U O H 3 H T , ajib6HT + cepnuHT, 
ajIb6nT + KJIHHOJJOH3HT (nOH3HT) + CepHUHT, ajIbÔHT + U,OH3HT + KajlbUHT. 
HacTHMiioe HJIH n o j i n o e 3aiviemeHKe OTAejibHbix MHHepajiOB conpoBOKAaeTca c e p n e ň 
MHKpOCKOnHHeCKHX KBapueBblX, KBapU-cepHHHTOBBlX, KBapU-ajlb6HTOBbIX, KBapu-
-TypMajiHHOBbix, cepHUHT-xjiopHTOBbix, KBapu-Kap6onaTHbix H a p y r n x npo>KHJiKOB, 
rycTo HacbímaiomHx flHacjjTopHpoBanHbie nopozibi. 

CTpyKTypti, B03HHKai-oiiiHe npH perpeccHBHbix H3MenenH5ix, Becbivia p a 3 H o o 6 p a 3 -
Hbi. Mnor/ja — 3 T O npocTO nceBrjoMopcl)03bi n o BbicoKOTeMnepaTypiiMM MHHepajiaM, 
c coxpanenHeM nepBHiHoií CTpyKTypbi HCXO/JHOÍÍ nopo/Tbi. B /jpyrnx cj iynaax n p o u e c c 
conpoBO>K/aaeTCH HHCTO MexaHHHecKHMH aecfiopMauHHMH: HCTHpanHeivi HJIH j jpo6jie-
uneM oTflejibHbix 3epen na yrjiOBaTbie cpparivieHTBi, noflBjíeHHeivi M03aHHHoro y r a -
caHHJi B KBapue, nJiacTHHHbíM H3rn6aHHeM n e m y e x cjiro/i. l i p u S T O M o6pa3yfOTCH 
KaTaKJia3HTbi H M H J I O H H T H . E C J I H 6jiacTe3 JiocTaTc-ino HHTeHCHBen, TO HH3KOTeMne-
paTypHbie MHHepajibi c})opMHpyiOT x o p o m o pacKpHCTajiJiH30BaHHbiH a r p e r a T , 
nojiBJiaeTCH BTopHHnafl najio>KeHHaH cjiaHn,eBaTocTb (HHor/ja — iiecKOJibKHx r e n e -
pauHií) H ruencBi, rpanHTbi H cjiaHUbi n p e B p a m a i o T c a B ÔJiacTOMHJioHHTti H C[)HJIJIO-
HHTbi. O H H MoryT co/jep^KaTb pejiHKTbi BHCOKOTeMnepaTypHbix MHuepajioB, no pe-
r e n e p a n n a MoweT 6biTb H nojiHoií, 6e3 KaKHx-jiHÔo pejiHKTOB. 

B oôiuetvi, H3yneHHe perpeccHBHO H3MeneHHbix nopo/ j noKa3tiBaeT, HTO HX jiOKa-
jiH3auHfl, MHHepajibHbiH cocTaB, cTenenb KpHCTajiJio6jiacTe3a H reneTHqecKne 
B3aHM0CB5I3H C TeKTOHHHeCKHMH Co6bITHÍIMH B peTHOHe BeCbMa pa3H006pa3HbI. 
riosTOMy /jjia KpHCTajijiHHHKyivia CjioBaKHH, KaK H /um íjpyrHx p e r n o n o B c aHajio-
rHMHbíM CTpoeHHervi, r j iaBnaa npoôjiervia p e r p e c c H B n o r o MeTaMopcJ)H3Ma — reHe3HC 
H B03pacT n p o u e c c a . B oTHOLueiiint 3ana/jHbix K a p n a T 3 T H npoôjieivibi M O Ä H O 
c([iopMyjinpoBaTb cjierryKomHM o 6 p a 3 0 M : 

1. Bo3pacT perpeccHBiibix n p o u e c c o B : CBíoant i JIH OHH C peTporpaAHbíM STanoM 
BapKCHHHCKoro TeKTOHO-MeTaMopc])H«ccKoro UHKjia HJIH npeHMymecTBenno c ajib-
nníícKHivi /j,nacl)Tope30M? 

2. E C J I H 6 H J I H nposiBjíenbi o 6 a perpeccHBHbix aKTa, TO HMetOTca JIH n e T p o j i o r n -
MecKHe n reoJiorHMecKHe KpHTepnn pa3JiHHHs no3AiieBapHCUHHCKHX H ajifanniicKHX 
npoueccoB? 

3. B03MO>KHbIH HCTOHHHK (JDJIKW/JOB : OCTblBaKOUTHe MaCCHBbl cnuMeTaiviopc^HHec-
KHX (TO-ecTb CHHxpouHbix c MeTaMopc|)H3MOM) rpanHTOB; rH/jpoTepMajibMbie 
npojiBjíeiiHa peTporpa/ jHoro 3Tana BapncuHHCKoro MeTaMop())HMecKoro UHKJia; 
KjiHHbJí TeKTOHH3HpoBaHHoro H MeTaMopc])H30BaHHoro BepxHenaj ieo3oňcKo—Me3o-
3oňcKoro oca/roMHoro Mexjia; HJIH ajibnHHCKne niapoTepivibr, u.HpKyjiHpyK>uj.He 
B/JOJIb TeKTOHHHeCKHX LQBOB TJiy6HHH0r0 3ajlO>KeHHíI? 
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rípoBefleiiHbiH HaMH neTpojiorHMecKHH anajiH3 noKa3an, HTO na HCCjreAOBaHHbix 
yiacTKax nepeAKO npoflBJíenbi 06a npouecca: BapncunKcKHH peTporpa/uibiří MeTa-
MOp(J)H3M H ajlbnHHCKHH flHacl)TOpe3. I4x (l3H3HKO-XHMHMeCKHe yCJIOBHfl H MMHepaJIb-
Hbie accom-tauHH HivieioT KaK nepTbi cxoACTBa, Tax n cymecTBeHHbie pa3jiHHHH 
o6ycjioBJienHbie pa3j-inueří TepMOAHHaMHHecKHX P«KHMOB B BapHcmiňcKOM H ajrb-
HHMCKOM uHKJiax. B naměří CTaTbe MM XOTCJIM 6bi aKuenTnpoBaTb BHHMaHne HMemio 
Ha 3THX pa3JTMHH5ix. OAHaKO npe:*Ae neivr nepeíÍTH K aHajiti3y KOHKpeTHoro rviaTepna-
jia, neoôxoflHMO ocTanoBHTbCH na noiiJiTHJix „peTporpaAHbiřt MeTaMopcj)H3M" 
H ,,AnacJ)Tope3", nocKOjibKy B neTpoJiorHHecKoň JiHTepaType OHH HHor^a CMemHBa-
K3TC5I HUH ynoTpeGjiHHDTCH B oflHuaicoBOM CMbicjie (Glossary of Geology, 1972: 
T u r n e r , 1968). 

TlemponozuvecKue pcn.nmuH .\ie3icdy pempozpadnuM MemaMopcfiii3MOM 
u duacfimope30M 

rio/i O6LUHM TepMHHOM „perpeccHBHbiH MeTaMopcj)H3M (retrogressive metamor-
phism)" oôbiHHo noHHMaeTca jiK>6oe 3aMemeHHe BbicoKOTeivinepaTypHbix accouwa-
UHH ôojiee HH3KOTeivinepaTypHbiMn. 3 T O MOÄCT npoHcxoAHTb na peTporpazmoH 
CTaflHH eflHHoro MeTaMopcjn-inecKoro iiHKJia, HUM řípu Hajio>KeHHH MOJIOUOTO unKjia 
MeTaMopcJ)H3Ma na 6ojiee apeBHnň n 6ojiee BbicoKOTeMnepaTypnbni. B panHnx 
MCCJieAOBanHax, Kor^a KpHTepnH TOTO HJIH rxpyroro Tuna npouecca ne OMJIH pa3-
paôoTaHbi, nonsrrmi „AHacj)Tope3" n „perpeccnBHbiň MeTaMop(])H3M" ynoTpeôJiHJincb 
KaK CHHOHHMM ( B e c k e , 1909; K n o p f , 1931). TaKoň noAxoA HepeuKo coxpaHaeTca 
H ao nacTOJimero BpeMenn (nanpniviep — T u r n e r , 1968). OxwaKo pa3noo6pa3ne 
npHHHH, BbBbiBaboujHX perpeccHBHbie 3aMeiuenH5i, CAcnano Heo6xoAHMbiM yT0 li-
HeHHeTepMnHOJTornn. IlepBbiH mar B 3TOM HanpaBJieHHH CAejiaji X a p K e p ( H a r k e r , 
1939), KOTopbiň BBexi TepMnu „peTporpaAHbiň MeTaMop(f>H3M (retrograde metamor-
phism)" fljiíi o6o3HaHeiiMH un3KOTeMnepaTypHbix nanoKenHbix nponeccoB na 
HHCxoufliuen BeTBH (na CTaunn oxjiaacfleHHJi) Ka>KAoro MOHonnKJTHKecKoro KOMnueK-
ca, Bbi3Bamibix naaenneM TeivinepaTypbi. 3 T O T TepMHH Hauieji mupoKoe npHMe-
Henne, n Mbi npHAepacHBaeMCH ero B HacToameň paôoTe. 

rio3AHee Xci-o ( H s u , 1955) noALiepKiiyji neoôxoAHMOCTb HCTKO orpaHHHHBaTb 
npoueccbi noBTopHoro inoKOTeMnepaTypHoro MeTaM0p<J)H3Ma (ztnac|)Tope3a) OT 
coôcTBenHO peTporpa/iHbix (B noHHMannn A. X a p K e p a ) . /J,na4>Tope3, npeACTaB-
JiaiomHH coôoň HajiowceHne HOBOTO no BpeMenn TeKTOHo-MeTaiviopc|iHHecKoro uHKJia, 
B OTJimine OT perporpa^Horo MeTaMopcJ)H3Ma MO>KeT nponcxoAHTb H npn noBbi-
uieHHH TeivinepaTypbi, HTO nivieeT MecTO, Kor/ia P-T ycnoBHH HOBOTO nporpecciiBnoro 
oTana HH)Ke napaivieTpoB npeamecTByiomero linxjia. B 3TOM cjiynae HanoKenne 
Mnnepaj7bHbix accounaunň HOBOTO 3Tana Ha nopoAbi cj)yH,n,aMeHTa HMeeT, no OTHO-
iueHHKD K nocjTeAHHM, perpeccHBHbiH xapaKTep, HeCMOTpa na nporpeccHBHyio 
nanpaBjíenHOCTb npouecca B uejiOM. /],JIH TaKvix HBJíeHHH K. fljK. XCK> nperiJiOKViJT 
TepMnu „nojiHMeTaMoptJjHMecKHH AHac|)Tope3 (polymetamorphic diaphthoresis)" 
HJIH npocTo AHac[)Tope3. B ôojibuiHHCTBe coBpeMeHiibix pa6oT noHHTne ,,AHacl)Tope3" 
ynoTpeOJineTCJi UMenno B HHTepnpeTaunu Xci-o, n Mbi ncnojib3yeM ero B TOM *;e 
CMbicjie. 

TaKHM o6pa30M, yTBepAHBixieeca B JiHTepaType pa3AeJieHne perpecciiBHoro MeTa-
Mop4)H3Ma na 2 ocnoBHbix Tuna — peTporpaAHbiň MeTaMopc|)H3M H Anacj)Tope3 — 
o lienb BaKHO B reneTHHecKOM OTHomenHH. 0 6 a npouecca MoryT 6biTb CXOAHM no 
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pe3yj7bTaTaM, HO HX neTpojiorHnecKaa cymHocTb H BpeMH npoiiBjiemM coBepiiieHHo 
pa3JIHMHbI. 

Ocoóeiiiiocinu pempoepadnoeo MemaMopcfim.wa 

PeTporpaflHbiň MeTaivtopcl)H3M — 3TO 3atviemenHe naparene3HCOB nporpeccHBHoro 
3Tana 6onee HH3KOTeMnepaTypHMMH accounauHJiMH H MHHepajiaiviK Ha CTa/jHH no-
HH>KeHHH TeivinepaTyp (oTCTynannji reoH30Tepivi), B ycnoBi-iax eziHi-ioro MeTaivrop(|Di<r-
MecKoro HHKJia. 

PeTporpaflHbie npeo6pa30BaHwa npojiBzienbi B JIK)6OM MeTaMopc])HHecKOM 
KOMnjieKCe, IIO C pa3HOfí MHTeHCHBHOCTbKI, KOTOpaa 3aBHCHT OT 06HJ1H5I OCTaTOHHblX 
4)JIK>HZI,OB, mipKyjiHpyKiuiMX B nopoziax noane 3aBepmeni«[ nporpeccHBHoro 3Tana 
n rpaHHToo6pa30BaHH5t. B OTzniMiie OT MeTaMopcpH3Ma nporpeccHBHOH CTazwn, 
peTporpajiHbie npoueccbi npoHBjienbi Kpaňue HepaBHOMepno, JiOKajiH3yacb B y-iacT-
Kax noBbiLueHHofi npoHHuaeiviocTH, BTopHHHoro pacananueBanHH, apoÔJieHHJi. 

MnnepajiornHecKH OHH BbipawaiOTCii ZIBOJIKO: B nojiBJieHnn peTporpaziHOM 30-
najibiiocTH B Kpaax 3epen BbicoKOTeMnepaTypHbix MHHepajioB (rpaHaTa, aivtc])H6ojia, 
njrarHOKJia3a), HJIH B BHZie npHMoro 3aMemenH5i OZLHHX c|ja3 zipyrHMH. 

PeTporpazwan 30HajibH0CTb B MeTaMopcjjHHecKHX MnHepanax 6biJia ycTaHOBJTeHa 
npn MHKpo30HflOBbix HCCJieflOBanHHX. OKa3ajiocb, HTO nocne MaKCHMyivia MeTa-
Mopc|)H3Ma, no Mepe CHMÄCIHÍH TdvinepaTypu Me>i<ziy MHHepaziaMH npozjozraarOTCfl 
Mg-Fe, Mn-Fe H Na-Ca oôivieHHbie peaKunw, B pe3yjibTaTe nero B BbicoKOTeMnepa-
Typubix MHiiepaiiax B03HHKaK>T BHeuiHue peTporpaznibie OTopoiKW. Hanpmviep, 
B rpanaTOBbix 3epnax cf>opivinpyeTC5i KpaeBan 30na, oôorameHnafl Fe H Mn, a nnorzia 
11 Ca. B 6HOTiiTax — CHHwcaeTCH coziep>KaHHe Fe H Ti, a B aMCJ)i-i6ojiax — Fe, Ti n Al, 
MTO npHBOflHT K ocBeTJieHHKO 6HOTHTOB H o6pacTanHio poroBbix OÔMaHOK KaHMaMH 
6ecuBeTHoro aMc|)n6ojia. B njiarnoKJunax B03HHKaeT o6paraaji 30HanbHOCTb 
(6oJiee KHCiiaa BHeuiHfla OTopoHKa), c napajuiezibUbiM CHH»ceHHeM naTpoBocTi-i cocy-
mecTByioujHX aM(])H6ojioB n B03pacTaHHeivi npwviecH Ca B rpanaTax. M3y-ienHe 
3onajibHbix jviHHepa.noB no3BOJiHjio BO MHOTHX perHonax c noMombro reoTep,vio6a-
poMeTpHH peKOHCTpyHpoBaTb P-T Tpennbi peTporpaznioro 3Tana MeTaMopcJ)H3Ma 
( H o i l i s t e r , 1982; S c h e n k , 1984). OKa3ajiocb, 4TO nociTe riHKa MeTaMopcj)H3Ma 
peTporpajiHbie peaKUHH npoflBJiJiiOTCJi B HHTepBa/ie nazjaiomnx TeivinepaTyp OT 
600 no 300 C. B neKOTopbix KOMnjieiccax STH peaKUHH HacTonbKO HHTeiicHBHbi, MTO 
30HajibH0CTb MHHepajioB nporpeccHBHoro 3Tana CTiipaeTCJi, n jxnn MUX yziaeTca 
peKoncTpynpoBaTb TozibKo perporpaAHyio no/ioBHiiy MeTaMopc])iiMecKoro P-T 
Tpenzui ( r i e p n y K n zip., 1983). 

Hapaziy c o6MeHiibiMH peaKUHííMH, B Tex x e nopoziax npowcxoziflT o6biHHbie cpezi-
ne- n HH3K0TeivinepaTypHbie peTporpaziHbie 3aivieuieHH5i — o6pa30BanHe BTopHinoro 
6noTHTa, MycKOBHTa (cepnuHTa), xziopHTa, snwzioTa, azibGiiTa, cocciopKTa, BnnoTb 
zio nojnibix nceBziOMop(|)03 no BbicoKOTeivinepaTypHbiM MHHepaziaivr. Mx inyHeuHe 
no3Bozi5ieT BbiziejiHTb p>ui najiOKeniibix zipyr na zipyra peTporpazuibix CTyneneň 
paBiioBecHJi. n o xapaKTepy peaKUMOHHbix 3aMeoieHHH H cocraBy conyTCTByKimHX 
npo>KH.nKOB MO>KHO cyziHTb o npi-iBHOce-Bbinocc KOMnoHeHTOB H o6mež neTpo-
XHMHHecKoň TeHzienuMH peTporpaznioro npouecca. 

PeTporpazuibie peaKiinn nacTo nac^eziyioT iiCKOTopbie MepTbi nporpeccHBHoro 
STana — cneuncj)HKy (|)jiionziiioro pe>KHivia ziaimoro opeojia (nanpuMcp, noBbiuieH-
ny>o aKTHBnocTb neKOTopbix jieTy^inx — B, F), iiiiTeiiCHBnocTb KjiHBa>Ka n paccjiaH-
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ueBaHHH, HHorrra — 6jiH3Kyro rjiy6HHHOCTb n p o u e c c a ( B onynae n3o6apH L iecKoro 
oxjia>KfleHHH). Pafl HccneAOBaTejieií ( K O P > K H H C K H H , 1955; K O P H K O B C K H H , 1967; 
C O K O J I O B , 1970; r j i e 6 o B H i i , K n ň — E y u i M H H , 1983), o6paiua j iH BHHManHe 
Ha TecHbie KoppexmuHH p e T p o r p a a n o r o MeTaMopcJ)H3Ma c aBTOMeTacoMaTHHecKHMH 
npoueccaMH B cHHMeTaMop(l)HHecKHX rpaHHTax H nertvtaTHTax. H a n p H M e p , peTpo-
r p a ^ H a a MycKOBHTH3auH5i HJIH cepHu,HTH3au,HJi cnaHueB H rHeňcoB x a p a i r r e p H a IJ,JIH 
KOMniieKCOB, B rpaHHTOHflaX KOTOpbIX MyCKOBHTH3aUHH SBJlHeTCK BeaymHM aBTO-
MeTacoMaTHiecKHM n p o u e c c o M . PerHonajibHafl HH3KOTeMnepaTypHaa anb6HTH3auHH 
TKnHHna Rjrn Tex c)) o p M a uni í , rfle rpai-iHTOHflbi xapaKTepH3yK>TC5t HaTpoBbíM n p o -
(J)HJieM aBTOMeTacoMaT03a (JXmôpyp K AP-, 1968). OTtvienaeTCJi, HTO H p e T p o r p a a -
Hbie, H nocTMarMaTHMecKHe n p o u e c c b i HMeioT B Ka>KjioM KOMnJieicce c o B n a a a i o m y K ) 
o6myK) MeTacoMaTHLiecKyío HanpaBJíeHHocTb — J I H 6 O B mejroHHyio CTopcmy 
(KajIHliinaTH3ailH5I, ajIb6HTH3aUH5I, 6H0THTH3aUH5l), J I H 6 O B CTOpOHy KHCJIOTHOrO 
BbímejraHKBaHHJi (MycKOBHTH3an,HK, cepHUHTH3auH5i, oKBapueBaHHe). 

Bce 3 T O CBHfleTeubCTByeT B nojn>3y T ó r o , HTO peTporpaflHbiň MeTaMopc|)H3M BW-
3biBaeTca uHpKyjiHUHeň ocTaTOHHbix nocTManvraTHHecKHx (})jnoH.aoB, oTAejiHKDLunxcji 
npw KpHCTajTJiH3auHH cHHMeTaMopctw-iecKHX rpaHHTOHflOB ( K o r i k o v s k y , 1985). 
rHApOTepMajTbHblH HCTOHHHK paCTBOpOB nOflTBep>KAaeTCH H306njlHeM MejlbMafíUIHX 
KBapu,eBbix, cepHUHTOBbix, ajibÔHTOBbix, xjiopwTOBbix npo>KHJiKOB, xapaKTepHbix JTJIH 
peTporpafli-io n3MeneHHwx r u e ň c o B , onaHueB H rpaHHTOB. M a c u i T a 6 b i p e T p o r p a a -
H o r o MeTaivrop({)H3Ma o n p e a e n i i r o T c a AByivin o6cT05iTejibCTBaMH. Bo-Bnepbix — KO-
JlHHeCTBOM OCTaTOMHbIX C[DJ1K)HAOB, KOTOpOe CHJlbHO KOJieÔJieTCH B pa3HbIX CHHMe-
TaMopcJ)HliecKHX rpaHHTOH^ax H Aa>Ke B pa3Hbix nacTax OTflejibHbix MaccHBOB. 
Bo-BTopbix — HajiHMHeM nyTeň u,HpKyjisnj,HH STHX cl)jiK>H,n.OB, TO ecTb 3OH noBtiiueH-
HOH nponnu,aeMOCTH HJIH /jpOOJieUHfl. 

r i p a B ^ a , B perHOHajibHO-MeTaMop(l)HHecKMx KOMnjieKcax cBJBb p e T p o r p a a n o r o 
MeTaiviopc|)H3Ma c KOHKpeTHbíMH TejiaMH rpaHHTOB He B c e r ^ a Bbipawena raK HBHO, 
KaK B rnnaOHCcajibiibix yanoBHHX. MeM HH>Ke TeMnepaTypa p e T p o r p a A H o r o n p o u e c ­
ca, H HeM 6ojTbiue nj iomaj ib opeo j ia , TeM BepoaTHee 3HaHHTexibHoe y^ajieHne pacTBO-
pOB OT HX HCTOlHHKa, H nOCJieflyřOmaa H0KajlH3aHHÍI B y3KHX TeKTOHHHeCKHX 30Hax, 
pacceKarouiHX H rpaHHTbi, H MeTaMopcJ)HHecKHe nopoflbi . CnHaico n p o u e c c 4>opMHpo-
BaHHa HH3KOTeMnepaTypHbix 6jiacTOMHJiOHHTOBbix 30H B KOHiie MeTaMopcl)HLiecKoro 
UHKJia, B npnHHHne n e OTjiiHiaeTca OT o6pa30BaHHíi xjiopHT-cepniiHTOBbix M H J I O -
H H T O B H 3epKan CK0Jib>KeHH5i B Me30- H rHnaGHCcajibHbix rpaHHTax n a ra/rpoTep-
MajibHoň CTa/THH HX icpHCTajiJiH3aHHH. BCM pa3HHiia — TOJibico B MacujTaôax H rjiy-
Ô H H H O C T H n p o u e c c o B . 

OcoôeiiHocmu duacfimopeda 

/],Ha(|)Tope3 ( H s u , 1955) onpe/rejifleTCH i<aK n o B T o p n a n 6oJiee HH3KOTeMnepaTyp-
n a a nepeKpHCTajUTH3auH5i MeTaMop(j)HMecKHX n o p o j j B ycjiOBHJix HOBOTO TeKTOiui-
necKoro ii MeTaMop4)H4ecKoro miKJia. B S T O M H O B O M miKJie flHa(}DTope3 Bcer^a 
KOMnjieMeiiTapen (ofliiOBpeMenen) c nporpeccuBHbiM ivteTaMopcJ)H3MOM Mojioflbix 
cyripaKpycTanbiibix o 6 p a 3 0 B a n n H . MnTenciiBHOCTb xuia(|)Tope3a, ecTecTBeHno, He 
jvio>KeT npeBbimaTb CTenemi npoTpeccuBHoro MeTaMopc[)H3Ma BToporo HHKJia. 

B 3aBHCHM0CTH OT npoHCxo>KAeHHH pacTBopoB, 4Hac])Tope3 npoaBjiiieTca ABOÍIKO. 
ECJIH eaUJICTBenHblH HX HCTOHHHK MOKnOpOBbie 4)JTK)HflbI H3 MeTaMOp(J)H30BaHHblX 
H rioxuiBHiiyi bix n o a KpncTajijiiiniiKyM MOJionbix ocaaKOB. TO Ko.aiiHecTBo TaKiix 
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4)J7K>H^OB, npOHHKaiOmHX B KpHCTaJTJTHHeCKHH c})yHflaMeHT, Bpfl/3, JIH MO)KeT 6bITb 
BejlHKO. /],nac})TOpe3 3TOTO THna (JlHKCHpyeTCH JIHLUb B y3KHX 30HaX COnpHKOCHOBeHHfl 
lexjia H c|)yHriaMeHTa, name Bcero — B HX TeKTOHHHecKHx KOHTaierax. XapaKTep 
npouecca — looxHMMHecicaa niflpaTauHH Ha (})OHe apoĎJieHna, 6e3 3aMeTnoro MeTa-
C0MaT03a, nocKOJibKy KHonoTHOCTb H arpeccHBHOCTb 3axopoHenHbix, a 3aTeM 
M06HJIH30BaHHMX MeTaM0p(])0reHHbIX C|)J1KDHÍI0B HecpaBHHMO MeHbUie, TCM TTOCT-
ManvraTHHecKHx. rHflpoiepiViajibHbie npo)KHKKH perxKH. Pe3KHH ^ecjiHUHT <\>monnoB 
ííBJíneTCíi npHHHHOH cjraôoro KpHCTajijro6iiacTe3a /rpoÔJieHbix nopoa, a caivin 
JlHac[)TOpi[TbI 3TOTO THna OÔbHIHO HMebOT OÔJ1HK KaTaKJTa3HTOB, MHJIOHHTOB H yjib-
TpaMHJIOHHTOB. 

ripouecc BbirjTHflHT no-HHOMy, ecjin anac})Tope3 c])yn,aaMeHTa cBjnan c B03/j,eří-
CTBHeM rjiupoTepMajibHbix HJIH HHbix sHaoreHHbix CJJJIIOH/JOB HOBoro iimcna. J\ua-
(J)Tope3 3Toro THna no MHHepajibHOMy Bbipa»:eHHK) H xnMH3My oneHb cxorreH c peT-
porparjHbiM MeTaMopc|)H3MOM. fljia Hero TaiOKe xapaKTepHbi oÔMeiiHbie peaKumr 
c o6pa30BaHneM perpeccHBHoň 30HajibHOCTH B MHHepajiax, peaKUHOHHbie 3aMeuie-
HHH BbicoKOTeivtnepaTypHbix cpa3 HH3KOTeivinepaTypHbiMH, HHTeHCHBHbiň KpncTaji-
7I06jiaCTe3, B03HHKH0BeHHe CepHH rHZipOTepMajlbHbIX TipOXO-IJIKOB C pa3JlHLÍH0H 
py/THoň MUHepajnoaunen. OnnaKo KpHTepnH pa3JiHMHH TaKoro riHa{l)Tope3a n peTpo-
rpa/iHoro MeTaMopc|;i;3rv;a cymecTByioT. 

TjiaBHbiH npH3HaK anacjíTopHTHHecKOH npHpo/jbi perpeccHBHoro npouecca — 
HflenTHWHOCTb BTopHHHbix napareHe3HC0B, HajioiceHHbix Ha nopoflbi ((jynrjaivienTa, 
c nporpeccHBHO-MeTaMopcJDHMecKHMH accoHHauHAMH nexjiaB 30HeHX Henocpe/acTcen-
noro KOHTaKTa. TojibKo STO MOJKCT ^0Ka3aTb eaHHCTBo BpeivieHH ví P-T napaMeTpoB 
060HX nponeccoB. 

Xlpyroe Ba>Knoe cBHaeTejibCTBo /jna4)Tope3a — orriiHaKOBbiH cocTaB H cTeneHb 
HacbiLuennH CHHMeTaMopcJjHMecKHMH rHflpoTepMajibHbíMH npo>KjiJiKaMH nopo/j nexjia 
H cjjyHnaiYieHTa. ECJIH noTOKH CJJJIKDH/IOB, Bbi3biBaK>mnx flnacj)Tope3 KpHCTajinHMecKi-ix 
noporj, H nporpeccHBHbiň jvieTaMopcj)H3M oca/roHHbix TOJILH, HMeřOT rnyÔHHHbďi 
HCTOHHHK, ecTecTBeHno oacHaaTb, MTo H wHjibiibiH KOMnneKc B Tex H apyrux 6yaeT 
MfleHTHHeH. 

/JonojiHHTejibHbíMH npH3naKaiviH ,nHac|DTope3a HBJI5TK)TCJI: coBnaaeHHe COOTBCT-
CTByhomHX CTa/jHH /ae(])optviaHHH B cjiyHrraivieHTe H nexjie, HHTCHCHBHOCTH Kpucraji-
no6jiacTe3a H paccjiaimeBannj], pewcHMa jieTywirx KOMnoneiiTOB. B coBOKynHOCTH 
3TH n pan apyrnx KpHTepneB no3BOJiíiK)T OTJiHMHTb npoHBjíeHHJi peTporpamioro 
MeTaMop(j)H3ivia paHnero uitKJia OT UHacj:>Tope3a, CBjnaHHoro c ôoJiee MOJIO/IBIM, 
HaXIOÄeHHblM TeKTOHO-MeTaMOpCJDHMeCKHM STariOM. 

PempoepadHbiů oman eapuciiuúcKoco UUK.IO Memacf)opMU3Ma 

MnoroHHCJieHHbie reojiornqecKHe H naninioJiorHHecKHe nanubie (U,aivi6ej:— 
M o p n a , 1974; Č o r n á — K a m e n i c k ý , 1976; K l i n e c — P l a n d e r o v á — M i k o , 
1975; P l a n d e r o v á - - V o z á r o v á , 1978; C a m b e l - - P l a n d e r o v á , 1985) noKa-
3biBahOT, MTO cyôcTpaTOM noflaBjiHhouieH nacTii KpiiCTajuiHiiecKHX TOJILH CjiOBaKhH 
HBjíahOTOi ocarjoMHbie 11 ByjiKanoreniio-ocazioLHibie noporrbi najieo3osi — OT iiH>Knero 
Ke\i6pHH no nir>KHero icapGona. He OTpiruaji BO3MO>KHOCTH TOTO, MTO na neKOTo-
pbix ynacTKax KpHCTajijiHHHKyMa CjiosaKHii MoryT 6biTb ycianoBJíeiibi npojiBjíeniiM 
KajieAOHCKoro m-iK.na MeTaMop(|)H3Ma, Mbi, KaK H 6ojibLuniiCTBo iiccjiejroBaiejieii 
nojiaraeM, HTO rjiaBiibiň 3Tan MeTaviopcjiiBMa 11 rpaniiToo6pa30BaiiH5i — Bapucunň-
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CKHH. 3 T O noflTBep>KxiaeTCji MiioroHHcnenHbiMH K-Ar onpeaejienRHMH ( K a n t o r , 
1959, 1960, 1961; UaiviGeji nap., 1977, 1979; C a m b e l et al., 1980; E a r a a c a p a n 
K j\p., 1977), a 3a noane,nHee Bpeivrfl — Rb-Sr M30xpoHHbiMH n,aTnpoBKaiviH rpaHHTOB 
H MeTaMopcl:n4ecKHX TOULU, na npniviepe Majiwx KapnaT ( B a g d a s a r j a n et al., 
1982; E a r / u i c a p j i i i H up., 1983, 1985). 

M3yLienne MeTaMoptJiHHecKOH 3ona.nbHOCTH BiiyTpu OTAenbHbix BbicTynoB i<pnc-
TajiJiHHHKyMa, o6napy>KHBaeT npoíiBneHMe BHyTpu Ka^aoro 1-13 HHX, KaK npaBH.no. 
orrnoro UHKjia 3onajibHO-periíOHaJTbHoro jvieTaMopcj)H3Ma, B TeMemie KOToporo 
(jjopMHpyeTca eflHHbiň opeon c paaoM Konc|)opMHbix MeTaMopcJ)HHecKnx 30n n CHHO-
poreHHbíMH rpanHiaiviH B uenTpe. ConocTaBJieHHe 30HajibHbix opeojioB OTnejibHbix 
KpHCTajuij-f-iecKHx MaccHBOB apyr c zipyroM (Majibie KapnaTbi, CTpawoBCKiie ropbi, 
rioBa>KCKHH MnoBeu, Makají <í>aTpa, Hn3KHe TaTpbi) noKa3ajio, HTO Bce OHM OTHOC-
5ITC5I K OAHOTHnnbíM KOMnjieKcaM ytviepeHHbix (cperiHHx) jxaBneuwR, npeACTaBJienubix 
(j)auHajibHbiMH cepKHMH aHflajiy3HT-CHJiJiHMaHHTOBoro HJiH npoMexyTOMHoro 
KHanHT-ai-wajiy3HT-CHJijiMMaHHTOBoro, pewe KHaHiiT-CHUJiHMannTOBoro Tuna (Ko-
piKOBCKHH — 51 H a K, B nenaTM; KopKKOBCKwň n/ip.,B nenaTii; K O P H K O B C K H H 
H jxp., 1984; K O P H K O B C K H H — riyTHui, 1986). 3 T H MeTaMopcj)íľ-recKne cepnn 
o6pa3yioT CTpyKTypHO eanHyro ayry 3ananHbix KapnaT. VmiTbiBaa naJieo3oiícKHíí 
B03pacT 6ojibLueň nacTH cy6cTpaTa, 6nH30CŤb TepMOflHHaMHHecKHX napaivreTpoB 
MeTaMopcf)M3Ma B pa3JiHMHbix KpKCTajijiHHecKHX MacciíBax 3anajiHbix KapnaT cny>KHT 
flonoJiiiHTejibHbíM apryívienTOM B no;ib3y e/innoro BapHCUHHCKoro B03pacTa HX 
nporpeccHBHoro MeTaiviopcl)H3Ma. 

Civiena nporpeccHBHoro 3Tana peTporparjHbíM HBiijieTCíi 3aKOHOMepnbiM B pa3BH-
THH xiK)6oro MeTaMopc|)HHecKoro KoivmjieKca. B 3TOM oTHOineuHu KpncTajiJiHMecKne 
KOMnneKCbi CnoBaKHH He SBJIHIOTCH HCKjiHOHeHHeM, nocKoxibKy npoueccbi TaKoro 
pOJXÍl (MyCKOBJITH3aiIHfl, CepHLTHTO3aiIHJI, XJ10pHTH3aUH5l) nposiBjíeHbi B HHX oweiib 
LUHpoKo. O/inaKo ocTaBajiocb nejici-ibíM — KaKne HMCHHO MHHepanbHbie H3MeneHHH 
H KaKne cTpyKTypubie Tunu perpeccHBno H3MeHeHHbix nopoa MO>KHO OTHCCTH 
K peTporpaflHOMy 3Tany BapucuuňcKoro unKjia, a KaKHe — K aJibnuiicKOMy .mvacjno-
pe3y. 

Peuienne SToro Bonpoca rxpJDXHO 6bíTb ocHOBano na KOMnjreKce reoJiorwHecKHX, 
neTponornHecKHX H reoxpoHOJioruHecKux KpKTepneB. 

HanpHMep, cymecTBOBaHHe BapHCUHHCKoro (rxoajibnuncKoro) 3Tana peTporparj-
noro MeTa.Mopcj)H3Ma reonoriRecKit noKa3biBaeTca HaxoAKaMH rajieK cooTBeTCTBy-
JOLUHX nopon B KcurnoivtepaTax BepxHenajieo30HCKoro (J. K a m e n i c k ý , 1958; 
P u t i š , 1981) HJiH Me303oňcKoro ocanowuoro nexna. ConocTaBJíeHi-re xapaKTepa 
MeTacowaT03a n MHuepanbiibix H3MeiieHHH npn peTporparjHOM MeTaiviopcj)M3Me 
c nocTMarMaiHHecKHMH npoueccaMU B BapucuuřícKiix rpamiTax n MnriviaTHtax, 
Morjio 6bi na neTpojionc-iecKOH ocHOBe ycTauoBHTb B03MO>KHyK> CBJBb Me>Kny 
HHMH. C ripyroň CTopoiibi, zuraclíTopHTHHecKHe npoueccbi anbnuňcKoro uHKjia MO>KHO 
yBepenno onperjejiHTb, ecjin orjuoTnnHbie H3MeHeHHH H rHjipoTepMajibHbie npoHBJíe-
i-iHH 6yayT 3a(l)HKCHpoBanbi H B 4)yHflaivieHTe, H B BepxHe-naneo30HCKO—Me303oficKOM 
wexjie. CTpyKTypiibiří anajiii3 6jiacT0MHJi0HHT0B, B03HiiKaK3mHx npn perpeccnBHOM 
MeTaMopc|)H3Me naeT B03MO>KHOCTb yB^naTb HX o6pa30BaHiie c STanaMii BapucuHH-
CKIIX H ajibiinHCKHx xiec|:opiviauwH 4)yH,aaMeHTa n Mexjia. 

CaMbiM npjiMbiM cnoco6oM onperj,eJiennfl B03pacTa npoueccoB 5iBH5ieTcn n30Ton-
HO-reoxpoiioJiorHMecKoe íoyMenne nopofl. ľlpoBefleiiHbie K-Ar nccjieíiOBaHHH BTO-
piIMIlblX MyCKOBHTOB H CepiiUHTOB nOflTBepfllIJlH HajlHHHe KaK BapHCUHHCKoro, Tah' 

http://npaBH.no
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H aiibnuHCKoro 3TanoB OMOJio>Kenna ( E a r r j a c a p a n H jip., 1977; U,aivi6ej[ 11 np. 
1977, 1979, 1986; C a m b e l et al., 1980, K a n t o r , 1960, 196i). Orxi-iaico cyrjHTb 06 
OTHOCHTejibHoří pojiH Tóro H apyroro npouecca TOJibKO na ociiOBaHWH K-Ar onpe-
neneimň OKa3ajiocb HerjocTaTovno. TepMajibHoe BJinanne ajibnKHCKoro TeKTorene3a 
npnBOiiHT K lacTiiMiiOH min nojinoň nojepe paflnorennoro Ar B cjiro^ax 6o.nee 
pannero npoircxo>KfleHHa. B pe3yjibTaTe nojiy^aeTCJi nenan raMMa 3HaHennň BO3-
pacTa, npoMOKyTOHHbrx Me>Kny BapucunřicKHivi 1-1 ajibnnHCKHMU,HKjiaMii, MTO co3aaeT 
neonpeaejieHHOCTb B HX neTpojiorw-iecKOH HHTepnpeTannri (U,aivi6eji n np., 1979, 
1986; Earnacapí i i - i nap., 1977). 

Ha.MH npoBe^eiio cpaBHHTexibHoe HCCjieiiOBanne perpeccHBiio MeTaMop(]DH30Ban-
iibix nopofl H3 pařiona Maiibix KapnaT, rioBa»CKoro MiioBua, CyxH, Maxioň Ma-
rypbi ir iieKOTopbix ynacTKOB Benopn^. IloBceMecTHO MunepajiormecKMe n (|)H3HKO-
XHivw-iecKHe ocoôennocTH perpeccHBHHX npoueccoB OKa3ajincb onei-ib cxoriHbi. 
rio3TOMy Mbi npuBoziHM HX coBMecTHoe onucaHne ne no pernonaM, a no BbiflejieH-
jibíM TeivinepaTypHbíM CTyneHHM, HjuuocTpupya KOHKpeTHbíMH Ha6jiiofleHH5iMH no 
pa3JiHHHMM reorpacl)niiecKHM ynacTKaivi. JHnacjiiTopHTHwecKHe n peTporpajxHbie 
npeo6pa30Banna pacciviaTpHBaiOTca na npniviepe noporj., 6e;iHbix KaubnHeM—6HOTK-
TOBbix rpaHHTOB, rpanaT-ÔHOTHTOBbix rnencoB n cjianueB n MeTanejTHTOB co CTaBpo-
JIHTOM, aHXiajiy3HT0M, CHJIJIHIVraHHTOM HJ1H KHaHHTOM. 

H3yHeHne napareHe3HCOB AHac^TopHTOB H perporpa/jno H3MeHeHHbix nopo/i no-
3BOJIHHO, He3aBHCHMo OT HX cTpyKTyp n npezmonaraeMoro B03pacTa, pa3.ae.nHTb 
npouecc na 3 TeivinepaTypHBie CTynenH, Hamia/ibiBatoLUHecfl ozwa na apyryio 
no Mepe naaeHHH TeivinepaTypbi: MycKOBHTOByK) (I), viycKOBHT-xjiopHTOByKi (II) 
n cepnuHT-xjiopHTOByio (III). Ha3BaiiHH CTyneueň rj.aHbi no BerxyuieMy Mnnepajiy HJIH 
naparene3Hcy, B03HHKaK>meMy na .aam-ioň CTyneHH. 

HanGojiee panneň HBjíaeTCJi MycKOBHTOBaji CTynenb (I), AJIH KOTopoň xapaKTepna 
MycKOBHTH3auHH H HHor/ia TypMajiHHH3anHfl nopoa. Ha cjieflytomeň, 6o/iee HH3KO-
TeMnepaTypHoří MycKOBHT-xjiopHTOBoři CTyneHH (II), napaxiy c MycKOBHTOM H Typ-
MajTHHOM o6pa3yeTCH BTopHHHbiň KpynnoHemyn'-iaTbiH xjiopHT, o6biMiio 3a cneT 
rpanara H ÔHOTHTa. /IJIH cepHUHT-x.iopMTOBOH (III), caMoň HH3KOTeMnepaTypHoň 
CTyneHH, xapaKTepno o6pa30Banne MejTKOTeLuyHLiaToro xjiopHT-cepHnuTOBoro 
arperaTa. 

Ha oTAejibHbix ywacTicax MoryT ripoíiBiiJiTbCH perpeccnBHbíc ii3\ieHeiiHH i<aKoň-
-JIH6O OAHOH CTyneiiH; no ropa3AO name onn colieTahOTca H npojiBJíJitoTCJi COBMCCT-
no. HepenKc B OZWOH nopo^e (H B OJJHOM wjTHCpe) MOÄHO BitfleTb BTopHHHbiň Kpyn-
HOHeujyHMaTbiH MycKOBHT H x.nopnT, H0Boo6pa3OBaHKi>iH TypiviajiHii, a Taxxe 
TOHK03epniiCTbiH CMeLuaiiHbLH arperaT cepnunTa H xnopimi, KOTopuH 3aMemaeT 
ne TOJibKO Bce BbicoKOTeMnepaTypnbie Miinepanbi, HO pa3i.eri.aeT MycKOBHT H xjiopHT 
pamiHx renepamiH. 

reo j iorHMecKi ic A0Ka3aTenbCTBa npoj iB j iennn n o 3 A H e B a p n c u n H C K o r o 
p e r p o r p a z u i o r o MCTaíviopc|)H3Ma B 3anaAHbix K a p n a T a x (na n p i i M e p e 

íloBíDKCKoro M n o B na) 

PcLuařomee 3Haiienne xiJia BbiHBJíeiina MoujHoroa rana no3HHeBapncm!HCKjro 
peiporpaziHoro MeTaMopc[)H3Ma HIVCJIH naxoflKii "ň. KaivieiiimKHM (J. K a m e n i c ­
ký, 1958) raiieK ninKOTeMnepaTypiibix znia^TopinoB B 6a3ajibHbix KonnioMcpaTax 
BepxHero Kapôona B njiaT^opivieHHOivi nexjie rioBa>KCKoro MnoBua. 3aTew M. n y-
ľHLu (P LI tis, Í981) o6napy>KHji TaKne )i<e rajibKn B icourjioMepaTax nepMH. 

http://pa3.ae.nHTb
http://pa3i.eri.aeT
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143yiieHne MeTaMopcJjunecKoň 30HajibH0CTH B c})yH/iaMeHTe IloBa>KCKoro MHOBua 
noKa3ano ( K O P H K O B C K H H — ľlyTHLU, 1986), MTO ero nporpeccHBHbiň MeTaMop(l)n-
HecKHH opeoji c(])opMHpoBajica B pe3yjibTaTe oanoaKTiioro MeTaMop(JiH3Ma, nppt/ja-
BjienHH 350—400 Mpa. BbmejiaioTCfl 2 TeMnepaTypubie 30Hbi — CTaBpojiHTOBaa 
H CHJIJIHMaHHT-ÔHOTHT-MyCKOBHTOBafl. Bo BTOpOH 30He LUHpOKO npOflBJíeiIbl npO-
ueccbi MHrMaTH3aiiHH H npHcyTCTByioT KpynHbie Tejia CHHMeTaMopcj)HMecKHX 
rpaHHTOB H rpaHHTorHencoB. ľlo /ram-ibíM najiHHOJiorHMecKoro aHann3a yrjiHCTbix 
cjiaHueB H3 KpHCTajiJiHHHKyivia noBa»cKoro MnoBua, B03pacT ero nopojj — najieo-
30HCKHÍÍ ( Č o r n a — L . K a m e n i c k ý , 1976). ripHiiHMaji TaKwe BO BHHMaHHe 
6iiH30CTb P-T napaMeTpoB n MHHepajibHbix paBHOBecnň MeTaMopcjDHMecKoro opeona 
rioBa>KCKoro MnoBua c BapHCUHřícKHM perHOHajibHO-nepHnjiyTOHHMecKviM opeojioM 
Majibix KapnaT, BapHCuMÍícKHH B03pacT MeTaMopc])H3Ma KpncTajuiHMecKHX TOJTUI 
rioBa)KCKoro MnoBua npejiCTaBnaeTCH Hanoojree oôocnoBaHHbiM. 

BbicoKOTeMnepaTypHBie nopozibi I~[oBa)KCKoro HHOBua —cjraHiibi, rHeňcbi,aTaioKe 
rpaHHTbl H MHľMaTKTbl, 3aTpOHyTbI HHTeHCHBHblMH CpeflHe- II HH3KOTeMnepaTyp-
HblMH perpeCCHBHbíMK npOUeCCaMH, BbipamiKDHJHMHCfl B MyCKOBHTH3aHHH, XľOpH-
TH3aUHH H CepHLU1TH3ai[HH. 3TH npOUeCCbl COBepLiieHHO aHajTOrHHHbl TeM, MTO 
nposiBjíeHbi B jopyrnx BbiCTynax KpHCTajiJiHHHKyMa CjiOBaKHH. CniiaKO noBa>KCKHH 
Mi-iOBeu. HBJíHeTCJi oflHHM H3 neMHOTiix MecT B 3ana/iHbix KapnaTax, r\ne reojiorn-
necKH yaaeTCíi jioKaiaib no3xuieBapHcuHHCKHH (floajibnHHCKHií) B03pacT 3HaMHTejib-
HOH nacTH perpeccHBHO H3MeneHHbix nopozi. 

rieTporpac[)HHecKoe HconexioBaHHe rajieK H nepMCKHx KonrjiotvrepaTOB ( K O P H K O B ­
CKHH — r i y T u m , 1986) noKa3ajio, MTO napMay c o6jTOMKaMH o6biHHbix HeH3MeHen-
nbix rpaHHTOB, rueňcoB H MnrivraTHTOB cjjyi-maMeHTa, cpexw HHX BCTpeMaroTca: 

a) MycKOBHTH3HpoBaHiibie H TypMajiHHH3npoBaHHbie rpaiiHTbi H MHnviaTHTbi; 
6) JTByCJIhOflHHbie MHrMaTMTbl C CeKyLUHMH cepHUHT-xjiopHT-KBapueBbíMH npo>KHJT-

Kaivin; 
B) x^opHT-cepnuHTOBbie zina(J3TopHTbi no MHrjviaTHTaM, c xopoujo coxpanaho-

UJHMHCH pejiHKTaMH BbicoKOTeMnepaTypHbix MHiiepa/ioB; 
r) MycKOBHT-cepwnnT-xjiopHT-ajib6iiT-KBapu.eBbie njioňMaTbie c])irjuiOHHTbi; 
/i) KBapu-cepKUHTOBbie paccjianuoBanHbie GjiacTOMHJioHHTbi. 
UeivieHT rajieK B STHX 5Ke m.rincj)ax npe/acTaBJíen HepaccjiaHUOBaHHbíM apK030BbiM 

necMannKOM HJIH rpaBeníiTOM, c oÔJlOMKaMH noneBbix umaTOB, KBapua, KJiacToreH-
Hbix MeoiyeK noJiypa3Jio>KeHHoro GnoTiiTa H KpynHbix, ynpyro Aec|)opMnpoBaHHbix 
O6JIOMKOB nerviaToiiflKoro MycKOBirra — nponyKTOB pa3tvibma iviycKOBHTOBbix 
rpaHHTOB n nieřícoB iloBa>KCKoro MHOBua. TajibKH perpeccHBi-io H3MeHei-iHbix nopon 
pacnojiOKenbi B ueivieHTe ôecnopa/TOMHbiM o6pa30M Tax, MTO BHyTpeHH5M cjianue-
BaTocTb HJIH njiořÍMaTocTb rajieK, BMCCTČ c MHoroMHCJiemibiMH npoKHJiKaMH, o6pa-
3ytoT iiio6bie yrjibi c ocajioMiioň cnoircTOCTbi-o ueMenTa. a caMH TOHKite >KHJIKH 
i-inKor/ra He BbixoflflT H3 rajibKH B ueMeiiT. Bce STO flOKa3biBaeT, MTO cpeane- HH3KO-
TeMnepaTypubie /anac^TopHTbi BO3HHKJIH B 3onax paccjiaimeBaHHfl B jcpncTajuiHMec-
KOM c|)ynflaMenTe rioBa>KCKoro MHOBLUI, zio ero 3po3nn, a 3aTCM ôbi.Tii pa3MbiTbi 
H B Bii/ic oKaraHiibix O6JIOMKOB nepeoTJiwKenbi B nopo^ax nnaTc^opMennoro 
Mexjia, B BepxiieM Kapôone HJIH nepivin. 

TaKHM o6pa30M, H3yMeiine rajieK 113 BepxHenajieo3oňcKHX KonmoMepaTOB [~Io-
Ba>KCKoro MnoBua BbuiBiiJio cJicjiyKDUiHe ocoôeuHOCTii no3iineBapHcmiHCKoro 
(íioajibnHHCKoro) perporpafluoro x4eTaMop(|)ii3Ma B 3TOM pernone. 
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1. UlHpoKHH TeMnepaTypHbiň HHTepBaji npoTeKauHa peTporpa,n,Hbix n p o u e c c o B — 
OT cpexiHHX no HH3KHX CTyneHeň, 3aBepmaK>mnříca cJiopMnpoBaHweM HanooJiee 
HH3KOTeMnepaTypnbix xjiopHT-cepnunTOBbix (J)HJUIOHHTOB; 

2. TeKTOHH3aUH5I B XOfle perpeCCHBHOrO MeTaMOp$H3Ma, C HHTeHCHBHblM KpHCTajI-
jio6jiacTe30M H o 6 p a 3 0 B a n n e M 6.nacTOMn.noHHTOBbix n cj)njuioHHTOBbix CTpyKTyp; 

3. MeTacoMaTHHecKHÍi xapaKTep peaKUHň c npeo6j ia^aHHeM KHCJIOTHOTO Bbiuicna-
HHBaHHíl npH OHeUb BblCOKOH aKTHBHOCTH K (MyCKOBHTM3am«I H CepHD,HTH3aUH5I 
npeo6jia.n,aK>T Ha Bcex TeMnepaTypubix CTyneHax); 

4. noBbímeHHafl aKTHBHOCTb B (Typiviajinm-nauHfl) Ha Gojiee paHHMX CTyneHJix. 
O ô p a m a e T BHHManne, HTO c p e a n rajieK B BepxHenajieo3ořícKHX KonmoivrepaTax 

coBepujeHHO OTcyTCTByroT c n a 6 o nepeKpncTajTJiH30BaHHbie KaTaKjia3HTbi, M H J I O -
HHTbi H yjibTpaMHJTOHHTbi, xapaKTepHbie fljiM HeKOTopbix 3aBeaoMO ajibnHficKHx 
TeKTOHHTOB (Hanpniviep, B M a n b i x K a p n a T a x ) , pa3BHTbix n o KpHCTajiJiHHecKOMy 
cJjyHflaMeHTy B 3 o n a x TeKTOHHHecKux KaaBHTOB n.naTc[)opMeHHoro nexjia n a KpMCTaii-
jiHHMKyM. Bce perpeccHBHO H3MeHeHHbie nopoflbi H3 rajreK — 3 T O x o p o u j o (wHoraa 
HfleajibHo) paccjiaHuoBanHbie 6jracTOMHJioHHTti, cfiHJiJioHHTbi n snHrpaHHTbi. Mx 
CTpyKTypa yKa3biBaeT, HTO no3flneBapHCUHHCKHe T C K T O H H T W OTHOCRTCH K rjry6nH-
HOMy Twny, H (})opMHpoBa.nHCb B ycnoBHHX HHTeHCHBHoro npMTOKa C|)J7K)HZI,OB, c n o -
co6cTBOBaBLunx paccj ianueBaHHio H HOBoiviy KpncTajuio6jiacTe3y. 

ConocTaBneHHe p e T p o r p a n n o H3JvieHeHHbix nopoxi, BCTpenaiomHxcji B rajibKax 
Bepxnenajieo30HCKnx KonrjioMepaTOB rioBa>KCKoro MnoBua c Ana(|)TopMpoBaHHbi-
MH KpHCTajinHlrecKHMH n o p o a a M H Majibix K a p n a T , MajioM OaTpbi , CTpa)KOBCKHX 
r o p , H H 3 K H X T a T p H npymx paňoHOB 3ananHbix K a p n a T , B H H B H J I O HX CXOUCTBO, 
a Miiorna H n o i m y r o Hflei-iTHHUocTb jvie>K,ny H H M H no BceM napaivieTpaM: B MHHepajib-
H O M cocTaBe, n a p a r e H e 3 n c a x H CTpyicrype. 3 T O Mo>KeT 03HanaTb, HTO no3HHeBapnc-
UHHCKHH peTporpaflHbiií MeTaMoptj)H3M iHHpoKo npoíiBjíeH n a Bceň TeppnropMM 
3ana.aiibix K a p n a T , a e r o cneuHc|5H"-iecKne nepTbi, ycTaHOBjíennbie na rioBa>KCKOM 
MnoBue, na caiviOM nene xapaKTepHbi mi H BapMCunňcKoro TeKTono-MeTaMop(|)n-
necKoro 3Tana B U C H O M . 

B no,Tb3y 3Toro roBOpHT 11 pna a p y r u x n.aHHbix. T a x , jioicajiH3auHH M npocTHpaHHe 
MHOrUX 30H 6jiaCTOMHJ70HHTH3aUHH He HMeeT BHflHMOH CBM3H C aJIbľlHHCKHM T6KTO-
rene30M. H a Koi-iKpeTHbix ynacTKax ycTaHaBjiHBaeTcsi, HTO p e T p o r p a / u i a a MycKo-
BHTH3auHH H cepHUHTH3auHH cjraHueB H n-ieňcoB cnnxpoHi ia c anajiornnHbiMH n p o -
ueccaiviH B BapncunHCKHX r p a H H T o n a a x n nenviaTOHZiax, rac OHM nivreioT x o p o u i o Bbi-
pa>KeHHbiň nocTiviarjviaTHHecKHH xapaKTep. H a n 6 o j i e e o-ieBnanoíí KaweTca npuHa/i-
aeÄHocTb K BapncuHňcKOMy 3Tany cpezmeTeMnepaTypiibix perpecciiBHbix n p e o 6 p a -
30BaHHH MyCKOBHTH3aUHH, 6HOTHTH3aUHH H TypMajlHHH3aUHH. Mx TpyflHO 
npKB5i3aTb K ajibnHMCKOMy miK^y noTOMy, HTO B no,aaB/i$iK>meM 6oJibLunHCTBe 
cjrynaeB nporpeccHBiibiň MeTaMopc|)H3M ^4e303oí'lCKO^o nexjia KpucTajijiHiinKyMa 
ne npeBbiiiiaeT Hn3KOTeMnepaTypnoři xjiopHT-cepnuHTOBoň cyGcjiaunn. 

TaKHM o 6 p a 3 0 M , K BapncunňcKOMy 3xany p e T p o r p a a n o r o MCTawopc[)H3Ma M H 
OTHOCHM TojibKo Te perpecciiBHbie n p e o 6 p a 3 0 B a n i r a KpwcTajuiHHecKoro (|)ynnaMeHTa 
3ana/iHbix K a p n a T , KOTopbie HvieroT TC HJIH inibie npn3naKH reneTHHecKon CBH3H 
c BapucnnficKHM 3imorenHbiM UHKJIOM H aiiajiorw KOTopwx ycTanoBJieitbi B rajibKax 
H3Menemibix nopo/i i n BepxnenajieoioricKirx KoiinioMepaTOB !loBa>KCKoro M H O B L U I . 
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T e M n e p a T y pn bie c T y n e n u B a p H c u H Í í c K o r o p e T p o r p a a n o r o M e T a w o p -
c|) M 3 M a H cjJMSHKO-XHMHiecKHe oco6enHOCTH n p o u e c c a 

I(iviycKOBHTOBa5i)cTyneiib p e T p o r p a ^ n o r o MeTaMopq3-M3Ma: 

MwiepciJibiibie npeoópa3oeaiut.<i. HanGonee Tnnn iiHoe npoflBjieHi-ie cpeflHeTeMnepa-
Typnoro peTporpaflHoro MeTaMopcjiiBMa B KpucTajinHHecKnx TO.Tuj.ax 3anaxu-ibix 
KapnaT — B03HHKHOBeiiHe BTopíľTHoro KpynHOHeLuynwaToro MycKOBHTa. B rHeňcax 
n MHTMaTHTax TaKOH MycKOBHT 3aMeiuaeT ÔMOTHT H njiarHOKiia3, a B MeTaneniuax 
— Taioxe CTaBpoJiHT, aiiflajiy3HT H KiiaiiHT, U3beiieHHbie pejiuKTbi KOTopbix coxpaHJi-
i-OTca BiiyTpn nopci)npo6.nacTOB MycKOBHTa. B cnynae HiiTeucHBHoro npouecca 
nopoABi ocBeTjiHJOTCíi M npeBpamatoTcn B MycKOBHT-njrarHOKjia3-KBapueBbie cnan-
Ubi, c ocTaTKaMH 3epen ÔHOTirra, cTaBpojijiTa H CHJíHKaTOB rjiuH03eMa. H3 nepBHH-
iibix TeMHOUBeTHbix HauGojiee ycToHliHBbiM B xo.ue 3aMeiuenHH OKa3biBaeTca rpanaT, 
KOTOpblfí JIH6O nOJIHOCTbKI COXpaHHeTCfl B paBHOBeCHH C HOBblM MyCKOBHTOM, JlllÔO 
B onenb iie6ojibiuoH CTenenn 3aMemaeTC5i c KpaeB BTopnliHbiM, cna6o oKpauiennbiM 
GHOTHTOM. 

Ha pa/ie ynacTKOB, nanpHMep, B ľloBaxcKOM I4uoBue, HM3KHX TaTpax n HCKOTO-
pbix iipyrnx LiacT5ix Benopnii, BMecTe c BTopnHHbiM MyCKOBHTOM oTMenaeTca 
HOBoo6pa30BanHe HiiHOMopcJDi-ibix Kpynubix 3epeH TypiviajiuHa. B STOM cjiynae 
npojiyKTOM peTporpafluoro 3aMemeHM5i rneňcoB HBJIÍIIOTCSI MycKOBHT-TypMaJiHH-
-njiarnoKJia3-KBapu,eBbie cnanubi. 

MycK0BHTH3aunH nopo.ii nepeflKO conpoBoxiiaeTCfl o6pa30BaHHeM MycKOBiiTo-
Bbix, KBapu,-MycKOBHTOBbix, MycKOBHT-ojiHroKjia3-KBapueBbix H KBapueBbix npo-
KHJiKOB H cerperau,HH, HTO noxiTBepÄAaeT rHjipoTepMajibHO-MeTacoMaTWHecKHH 
xapaicTep npouecca. 

05biHiio MycKOBHTH3auH5i jioKajiH3yeTC5i na ywacTKax BTopunnoro paccnauueBa-
iina. BflOJib onpeflejieuHbix jinneHHbix 3011. B TO >Ke BpeMH HHTeHCUBHaa MycKOBUTH-
3auuíi nposiBJieHa H na nepn())epnn u BiiyTpu MHriviaTHTOBbix noneň (Hanpi-iMep, 
B KpncTajuiHHHKyivie IloBa>KCKoro MnoBua), oico.no neôojibiui-ix rpaHHTHbix 11 nenvia-
TOHííiibix 3KHJ1 n HrľbeKUHH, a TaiOKe B 3iooKOHTaKTax icpynHbix Ten CHHMeTaMopctiH-
necKiix rpaniiTOB (B MacTiiocTii, BOKpyr BpaTucjiaBCKoro MaccuBa). OcoôeuHO 3T0 
OTHOCHTCJI K TCM rpaiiHTílM, KOTOpbie ÔOľaTbl nOCTMaTMaTH îeCKHM MyCKOBHTOM. 
Hanpuiviep, B6.TH3H BbicoKor.niiH03eMMCTbix rpaHHTOB Cyxw w Majioň Marypw, 
B KOTopbix paiimiH aBTOMeTacoviaT03 BbipaxaeTcn B o6pa30BaHHii He TOJibKO MycKO-
BUTOBbix, HO u MycKOBitT-CMJiJiuMaHHTOBbix arperaTOB u ceKyuiHX npoKHJiKOB, 
3K30XOHTaKTOBa51 MyCK0BHTH3aUI15I BMeiUaiOlUMX nopofl T3K)Ke IMeHb HHTeHCHBHa. 

noaoÔHbie rCHCTi-n-iecKue B3anivtocBJi3H onpcaejieHHO yKa3biBaeT na TO, MTO 
viycK0BMTH3auHfl H TypMajiHHH3aun5i rneňcoB, cjianueB 11 MuriviaTUTOB, a TaK>Ke 
o6pa30Bai!He nocTMarMaTunecKoro MycKOBHTa (1-1 cmijuíMaHHTa) B rpam-iTax 
CHHxpoHiibi no opeMeiiH H BbOBanbi npocaHHBanueM Kajinucoflep)KauiHx, ôoraTbix 
JICTyMHMII (B KaCTHOCTH, 6opOM) paCTBOpOB, OTJie.r 5IIOUÍIIXCJI B XOfle 3aCTbIBailII5I 
rpainiTOB H ntr.viaTomiOB. 

XuMimecKítit Dipciiô. npoana.TH3iipoBaTb ii3Menenne Mimepajibnoro u xviMiiHec-
Koio cocraBa 6eaiibix CaO nopofl MO>KIIO na cepmi /luarpaMM (K, Na) — (Mg, 
Fe) - - Al, na KOTopbix naiiecenbi nepBiunibie n noBoo6pa30BaiiHbie Miinepajibi: 
ÔMOTHT, rpanaT, njiarnoicjia3 (ajibôiiT), MycKOBHT, CTaBpoJiHT 11 CHJíHKaT rjiHH03eMa 
(pne. 1, 1). ToMKa na ccpeAiine Koinioabi Al — (K, Na) ,uo.n>Kiia oTBenaTb OAHOBpe-

http://TO.Tuj.ax
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MdiHO cocTaBíiM njiarnoKTia3a, ajibonra n MHKpoKJiHHa; HO nocKoxibKy B GojibixiHH-
CTBe nieňcoB H cjiaimeB KajinmnaT OTcyTCTByeT, na jjnarpaMMe noKa3anbi TOJibKO 
cocTaBbi nnarHOKjTa3a H ajibÔHTa. 

KaK cnejiyer H3 BO3MO>KHHX peaKunň H BH^HO na awarpaiviMe, MycKOBHTH3auH?i 
nreňcoB H cjianueB npeflCTaBjíaeT coôoň MeTacoMaTHHecKnň npouecc. 

(K.Na) (Mg.Fe) (K.Na) "'" (Mg.Fe) 

Pne. I. M3MenenHsi MHuepa.abHbix accounauMň n cocTaBOB 6CAHHX Ca nopoa na I (MVCKOBMTOBOM) 
CTynenH peTporpanHoro MeTa.Mop(|)H3Ma: 1 — řípu noBoo6pa30Bannn BTopiiMnoro MycKOBHTa; 

2 — npvi HOBoo6pa30BanHH napareHe3nca MycKOBHTa c TypinajmnoM. 
Oóo3iuniemt.'i: Kpy>KKH c un(|)paMH — napareHe3ncbi nopoa, CTpe.iKM yKa3biBaK3T TpeHflbi n3MeneHHíi 
cocTaBOB nopoa npn peTporpannoM npouecce. 

HanpHMep, 3aMemeHne 6noTHTa MycKOBHTOM conpoBO>KflaeTca BUHOCOM Mg 
n Fe, H B03pacTanHeM OTHOLUCHHJI Al/(Mg, Fe), nocKOJibKy B MycKOBiue (c ne6ojib-
IUOH npHivrecbKD cjreHruTOBoH MOiieKyjibi) coflep^Kanne A1 2 0 2 noHTH B 1,5 pa3a Bbiine, 
neivi B 6iiOTHTe. B TO » e BpeMJi coaepwaHne K H Na npaKTnnecKn ne MenaeTCji. 
řípu 3aMemeHHH nnarKOKJia3a MycKOBHTOM npoHcxoflHT Bbinoc Na i-r Ca n npiiBHOc 
K; oTHOuieHHe A1/(K, Na) cmíbiio B03pacTaeT, TaK KaK coflep>KaHHe ALCK B MycKO-
BiiTe B 1,3—1,7 pa3a ôojibuie, HCM B ojinroKJia3-aHrie3HHe. 3aMemeHHe CTaBpojiHTa 
MycKOBHTOM conpoBO>KriaeTC5i BbíHOCOM Mg H Fe H npHBHOcoM K, a 3aMemeHMe 
aHjiajiy3HTa \\ KHanHTa MycKOBHTOM — npHBHOcoM K. 

AnajiorHMHbie TeHrjeiiuHH B H3MeneHi-in cocTaBa nopoa B uejroM xopomo BHrjHbi 
na zuiarpaMMe (K, Na) — (Mg, Fe) — AI c H36biTOHHtiM KBapneM (pne. 1,1). Ilpu-
Mepnwe cocTaBbi nopoa, naxoflflmnecii BHyTpn cooTBeTCTByhoiuero naparene3Hca, 
OTo6pa>KeHbi KpywKaMn c muppoií, a TenaeHuna H3MenenHK cocTaBa B xoae MycKO-
BHTH3aUHM CTpejIKOH. 

HanpHMep, ecnu B OHOTHT-rpaHaT-njiarnoKjun-KBapueBOM rnence (naparene3HC 
B i + G r + P l |-Q, TOHKa 1 na pne. 1, 1) ÔHOTHT H nrrarnoKJias 3aMemaiOTCH MycKo-
BHTOM, TO cocTaB nopoabi cflBHraeTCH cnanana B nojie 2 (napareHe3Hc Pl + M u + G r 
—Q), a řípu 6oiiee HHTCHCHBHOM npouecce — B none M u + G r + Q (TOHKa 3). MycKO-
BHTH3auHH 6noTHT-njiarHOKjia30Boro rneňca MJIH MMTMaTHTa (TOMKa 4) MOxeT 
npHBecTH K nojiHOMy 3aMemeHKro 6noTHTa, n npeBpamenHHD ncxo/moK nopoabi 
B MycKOBHT-njiarHOKJTa3-KBapueBbiH onai-ieu (TOMKa 5). KaK Bnnno, o6a TpenAa 
noKa3biBahOT, MTO MycKOBHTK3au,HH ÔHOTHTOBbix H 6noTnT-rpanaTOBbix rueňcoB 
conpoBOÄflaeTca BHHOCOM Mg, Fe, Na, Ca M B03pacTanjieM OTiioujeHHH Al/(Mg, 
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Fe) H A1/(K, Na) B nopo/je. 3 T O flBjíaeTCH THnHHHMM npoueccoM KHCJIOTHOTO 
BbimejiaHHBanMii ( K O P J K M H C K H H , 1955). JlHiiib asi x any* BbicoKorjiHH03eMHCTbix 
MHHepajTOB — nojiHMopct)a Al 2 Si0 5 n CTaBpojiHTa (TOMKa 6) — HX 3aMemeHHe MycKO-
BHTOM 03HanaeT yrvienbuienHe OTHomeHHJi Al/(Mg, Fe) + (K., Na) ao ypoBna, 
cooTBeTCTByjoiuero cocTaBy MycKOBHTa (TOMKa 7). Ho nocKOJibKy MeTanejiHTbi 
coAep)KaT, Kpotvie CTaBpoiiHTa H CHJTHKaTa rjiHH03eivia, TaK)Ke rpanaT, 6HOTHT 
H njrarHOKJia3, peajibHbiň BajioBbiň cocTaB TaKoň nopoflbi 6y/J.eT jieacaTb He B TOMKe 
6, a 6jiH>Ke K TOMKe 3. ricoroMy cyivtrviapubiň 3c[)cl)eKT MycK0BHTH3auHH MCTanejiHTa 
TO»ce CKopee Bcero, KaK H B rHeKcax, npHBe/jeT K oGmeivry pocTy oTHOiueHHH Al/(Mg, 
Fe) + (K, Na) B nopo/re. 

npouecc MycKOBHTjoauHH nopo/j npH oflHOBpeivieHHOM o6pa30BanHH TypiviajiHHa 
(MHHepajia, onenb 6oraToro rjiHH03eMOM), OToôpawen na pne. 1, 1. ffojiHoe npe-
BpameHHe 6HOTHT-rpaHaT-njiarHOKJia30Boro (TOHKa 8) HJIH 6noTHT-njiarHOKJia30-
Boro (TOMKa 9) rHeňca HJIH MHľMaTHTa B MycKOBHT-TypMajiHH-nnarHOKjia3-KBapu.e-
Bbiň cjiaHeu (TOMKa 10) TaioKe conpoBO>K/j;aeTC5i B03pacTaHHeM OTHOLueiiHH Al/(Mg, 
Fe) H A1/(K, Na) B nopo/je. 

TaKHM o6pa30M, peTporpa/iHafl MycK0BHTH3auH5i H TypMajiHHH3aHH5i rHeňcoB 
H cjiai-meB ABJíHeTCH MeTacoiviaTHHecKHM npoueccoM, npoxo/jamHM npn BWCOKOH 
aKTHBHOCTH K, H COnpOBO>KflaK)UJHMC5I BblHOCOM Mg, Fe, Na H Ca, MTO npHBOflHT 
K B03pacTaHHřo oTHocHTejibHoii, a HHorxta H oômeň rjiHH03eMHCT0CTn nopojj. 
r io onpeAeJieHHK) KopwHHCKoro (1955) TaKaa XHMHMecKaa HanpaBJíeHHOCTb 
npouecca npe/TCTaBjiaeT co6oň KHcnoTHoe BbímejiaMHBaHHe, xapaKTepnoň TenaeH-
UHeň KOToporo flBJíaeTCJi nocTenennoe B03pacTaiiHe OTHOweHHfl A1/(K, Na) H AI/ 
/(Mg, Fe) B 3aiviemaeMOH nopo/ae. MívieHHO TaKan TeH/jeHUHH ycTanaBJíHBaeTca npii 
KHCJIOTHOM aBTOMeTacoiviaT03e B rpaiiHTax ( K O P > K H H C K H H , 1955; PyH/JKBHCT 
H ap., 1971) npn 3aMemeHHH nojieBbix mnaTOB H GnoTHTa MycKOBHTOM H TypiviajiH-
HOM (TaK Ha3biBaeMbiH ,,rpeH3enoBbiHiL TpeH/j aBTOMeTacoMaT03a). 

TervinepaTypnaH oueiiKa 1 CTyneHH peTporpa/jHoro MeTaMopcj5H3Ma OTBeMaeT 
HHTepBajiy 570—500 C C. Ha STO yKa3biBaeT CTaônjibHOCTb niipon-ajibMaH/iHHOBoro 
rpanaTa B MycKOBHTH3HpoBaHHbix cjiaimax, cnopa^HnecKoe noaBjíeHMe (J)H6POJIHTO-
Boro CHJiJiHMaHHTa B cpocTKax co BTopHMHbíM MycKOBHTOM B nceB/j,OMopc|:i03ax no 
ÔHOTHTy H OTCyTCTBlie xjiopHTa. 

II (iviycKOBHT-xjiopHTOBaa) CTyneHb p e T p o r p a j j u o r o MeTaiviop(l)H3Ma: 

Mimepa/ibiibie i\peoópa3oeaiiusi. npo/JOJiÄaKimeecíi CHH»eHHe TeMnepaTypbi B xo/je 
perpeccviBHoro 3Tana npuBO/JHT K TOMy, MTO BMecTe c MycKOBHTOM B nceB/io-
Mope|)03ax no rpaHaTy H 6noTHTy noHBJíaeTca TaK>Ke KpynHOMeuiyHMaTbifl xnopi-iT. 
O H jierKo oTjiHMaeTca OT nepBHMHoro MeTaMopc})HMecKoro xjiopHTa peaKUHOHHbiMH 
OTHOUieHHflMH C JjpyrHMH TeMHOUBeTHblMH, a TaK)Ke MeJlbMaHUTHMH BKJlbOMeHHHMH 
OKHCJIOB >Kejie3a (B nceBflOMopc[)03ax no rpanaTy) HJIH HronoK careuHTa (B nceB/io-
.viop(|)03ax no 6noTHTy). KaK H na I CTyneHH, BMecTe c xjiopHTOM o6pa3yeTca TaK>Ke 
neKOTopoe KOJiHMecTBO BTOPHMHOTO ManoTHTaHHCToro 6noTHTa. 

B ycjioBHHX II CTyneHH nHpon-ajibMaH/jHHOBbie MeTaMopcJDHMecKire rpaHaTbi 
MacTHMiio HJIH noJiHOCTbK) 3aMemaK)TC5i JIH6O xjiopHTOM, JIH6O arperaTOM xjiopHTa 
c npHiviecbK) MycKOBHTa H CBeTjiooKpaujenHoro ÔHOTHTa. O/jnaKo, OMeHb ivieJiKO-
3epiincTbie rpanaTbi, o6biMi-io 6oraTbie cneccapTHHOBofi MOJieKyjioň, coxpanflKrr 
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yCTOHMWBOCTb; OMeBHflHO, 3TO CBH3aHO CO CTa6líJIH3HpyiOIHeÍÍ pOJlbK) Mn, nOCKOJlbKy 
cneccapTHH-ajibMaHflHHOBbie rpaHaTbi ycTOHHHBbi npH HH3KHX TeMnepaTypax. 

KaK n Ha npeflbiflymeň CTyneHH, njTarHOKjia3 n nepBHHHbiň 6HOTHT 3aMemaK>TCH 
MyCKOBHTOM. PeTporpa/lHblH TypMajIHH TaK>Ke, liapany C MyCKOBHTOM H XJIOpHTOM, 
HrpaeT 3aMeTnyK) pojib B pa/je pernonoB — nanpHMep, B IloBaxcKOM MnoBue 
H B BenopHjaax. 

TaKHM o6pa30M, HaHÔojiee TuniiHHbiM /JJIH II CTyneHH peTporpajjHoro MeTaMop-
cf)H3Ma HBimeTCfl npeBpamenne rneňcoB, MHriviaTHTOB H cnanueB B Kpynno- H cpe/jHe-
3epnncTbie MycKOBHT-xjiopHT-njiariiOKjia3-KBapueBbie HJIH MycKOBHT-TypMajiHH-
-xjiopHT-njiarHOKJia3-KBapueBbie cjiai-inbi. riponecc 3aMemeHH5i Mo>KeT H/TTH KaK 
c coxpaneHiieM nepBHHHbix rHeňcoBbix H cjiaHueBbix CTpyKTyp (B BH/re nceB/JOMop-
(J)03 oflHííx MHnepajiOB no /rpyruM), TaK H c HHTCHCHBHOH 6jiacTOM"HJionHTH3auHeH. 
B oTHOiueHHH jioKajiH3auHH, peTporpa/iHbie í-BMeHemm MycKOBHT-xjiopHTOBoň 
CTyneHH HMCKDT HH6O njioina/jnoe pa3BHTne, JIH6O npoHBJíenbi B/joJib aojirowHBy-
UJHX TeKTOHHMecKHx UJBOB. B nocjie/THeM cjiynae MycKOBHT-xjiopHTOBbie 6jiacTo-
MHJiOHHTbi o6pa3yK)T npoTflmeinibie, MHoroKii.iOiVieTpoBbie 30Hbi — KaK nanpHMep, 
B/JOJIb JJOJlHHbl p. TpOHMOK B ero HICKHeM TeHeHHH. npHypOMeHHOCTb K 3K30K0HTaK-
TaM rpannTHbix n nerjviaTOHjiHbix Ten nepe/iKO coxpanneTca, XOTM H CT3HOBHTCH ne 
TaKoň onpeaejieHHOH, KaK /JJIJI accouHam-iH I 3Tana. TeM ne ivienee BO MIIOTHX 
CJiyMaaX BÔJTH3H KOHTaKTOB HHT,eKUHH H 5KHJ1 TpaHHTOB yCTaHaBJlHBaíOTCíl BHClUHHe 
MeTaCOMaTHMeCKHe OTOpOHKH C HHTeHCHBHOM MyCKOBHTH3aUHeH H XJ10pKTH3aUHeH 
ĎOKOBbix nopo/J, KOTopaa 3aTyxaeT c ynajieKi-ieivi OT rpaiíHTHbix Teji. TaKHe >KC 
H3MeHeHHH npoHCxoA^T H B caiviKx rpanHTax, rae ÔHOTHT 3aMemaeTC5i JIHÔO xjiopn-
TOM, Jln6o CpOCTKaMl-I XJTOpHTa C MyCKOBHTOM, a njiarKOK/!ä3 MyCKOBHTOM. 

3KCTeHCHBHbiíí peTporpa/jHbiH MeTaMopc|:H3M, Kai< H Ha I CTynenn, conpoB05K,aa-
eTCH CepneK MejIKHX npOÄHJIKOB MyCKOBHT-XJ10pHTOBOrO,KBapU-MyCKOBHT-XJIOpHTO-
Boro HUH KBapueBoro cocTaBa. 

XiiMiwecKUú mpend. X H M H 3 M peTporpaiJHbix npoueccoB MycKOBHT-xiiopHTOBoří 
CTyneHH ycTanaBJíHBaeTCíi na /juarpaMMax pne. 2. XjiopHTH3aunji rpaHaTa conpo-
BO>KflaeTCH npHBHOCOM rjiaBHbiM o6pa30M H , 0 , H He6oJibiiiHM BbinocoM Fe H Ca. 
3aro npn xjiopHTH3auHH 6noTHTa nponcxo/iHT 3aMeTHbiň Bbinoc Mg, Fe H K. 
CaMbiň pacnpocTpaHeHHbiH BH/Í peaKuníí — 3aiviemeHHe ÔHOTHTa xjiopHT-MycKOBH-
TOBbiMH cpocTKaMH — BonpeKH pacnpocTpaHeHHOMy MHeuHK) TaK>Ke ne íiBjmeTCsi 
H30XHMHHecKHM npoueccoM. KaK ncKa3biBaeT pac-ieT, a TaK>Ke cnenyeT H3 B3aHM-
iioro noJio>KeHHH cocTaBa 6HOTHTa H Konno/ibi Chl-Mu na pne. 2, 1, nojinoe 3aMe-
meHHe 6noTHTa nceB/ioMopcl503aMH xjiopHTa c MyCKOBHTOM (TOHKH 6 HJIH 3) conpo-
BOXflaeTCH BbinocoM Mg, Fe H K, H CHjibHbiM yBejíHTCHneivi OTiiouieuHii Al/(Mg, 
Fe) H Al/K. 

M3MeneHHe cocTaBOB CBMHX nopo/r noKnano Ha pne. 2, I cTpejiKawn. TaK, npe-
o6pa30BanHe 6HOTHT-rpanaT-njiarHOKJia30Bbix rneňcoB H MHriviaTHTOB (TOMKa I 
Ha pne. 2, 1) B MycKOBHT-xjiopHT-njiarHOKjia3-KBapueBbiH (TOHKa 2) HJIH MycKOBHT-
-xjiopHT-KBapueBbiH cjianeH (TOWKa 3) npHBOflHT K Bbinocy Mg, Fe H Ca n noBbiine-
HHKD oTHoujeiiHJi Al/(Mg, Fe -j- K, Na) B 3aMemaeMofi nopo/ie. TaKaa » e Ten/ieHm-ia 
Ha6jíK)ijaeTC>i c npeBpameHHeM 6HOTHT-njiarHOKjia3-KBapueBoro rneňca HJIH MHTMa-
TMTa (T04Ka 4) B MyCKOBHT-XJ10pHT-njiarHOKJia3-KBapHeBbIH (5, 7), MyCKOBHT-XJlO-
puT-KBapueBbiH (6) MJIH MycKOBHT-njrarHOKjia3-KBapHeBbiH (8) 3nHonaHeu HJIH 6Jiac-
TOMHJioiíHT. 3aiviemeHHe naparene3nca S t + G r (TOMKa 9) accounaunefi M u + C h l 
CBH3aHO C npHBHOCOM K H BblHOCOM Mg H Fe. 
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HoBoo6pa30BaHiibie accou.nau.HH c TypMariHHOM noKa3aHbi na pne. 2, 2. ľlpeoô-
pa30Banne 6MOTMT-rpaHaT-nnarnotaia30Boro (TOHKa 1) HJIH 6MOTHT-njiarHOKJia3o-
Boro (TOMKa 4) n-ienca n MitnviaTMTa B MycKOBHT-TypMajiHH-xjiopHTOBbiH 3nncjianeu. 
HJIH 6iiacTOMHjiOHHT (TOHKH 10 i-i 11) npoMCXOAHT c BbiHocoM Mg, Fe, Ca, Na n K. 
H B03pacTanneM oTiiomenHH Al/(Mg, Fe) u A1/(K, Na). 

PHC 2. MiMeneHHH MHuepajibHbix accou.Haii.nii M cocTaBOB GeaHbix Ca nopoa na II (iviycKOBHT-x.no-
pHTOBOň) CTyneHH peiporpazmoro MCTaiviop(|)H3Ma: 1 — řípu HOBOo6pa30Bamin riapareHeinca 
MycKOBiiT -|- xxiopuT; 2 — npn HOBoo6paiOBanHM napareHe3nca MycKOBHT + XJIOPHT (- TypinanHH. 
Oóoiitmemin: KaK Ha pne. 1. 

CjierjoBaTejibiio, peTporpa/jubie npeo6pa30BaHH5i II CTyneHH TaioKe HMCIOT 
xapaKTep MeTacoiviaTHHecKoro KHCJiOTHoro BbímejiaMHBaiiHH npu BbicoKofí aKTHB-
nocTii K. Tun npouecca n poKHM cfunoKflOB yKa3biBatoT Ha nepa3pbiBHyio CBH3b 
c 6onee pai-iHHMH npoueccaMH I CTyneHH B paivncax omioro peTporpa/ttioro UHKjia. 

rioíiBJíeHHe xnopuTa, napn/jy co BTopHMHbíM 6jierj.H0-0KpaiueHHbiM 6HOTHTOM 
H MycicoBiiTOM, nacTHMHoe saiviemeHHe nHpon-ajibiviaH,n,HHOBoro rpaHaTa yKa3biBaroT 
na TO, HTO TeivinepaTypa peTporpaaHoro MeTaMopt)5H3Ma II CTynemi OTBeMaua 
HiiTepBa.ny 500—400 °C. 

III (cepHUHT-xjiopHTOBaa) CTynenb p e T p o r a z u - i o r o MeTaMopcpinivta: 

Miinepa.ibiibie npeo6pa3oeaiiu.H. Ha caMOň HH3Koií CTyneHH peiporpajiHoro MeTa-
Mop(|)H3ivia BbicoKo- H cperj,HeTeivinepaTypHbie MHHepajibi nacTHHHO HJIH nouHOCTbio 
3aMemaK)TC5i MejiKoieaiyřÍHaTbiM cepHUHTOM H xjiopuTOM, w jiK>6bie nopo/w npn 
HHTencHBHOM npouecce npeBpamaroTCH B cepnuHT-xjiopinr-ajibOHT-KBapueBbie 
H cepHUHT ± ajib6HT-KBapueBbie ôxiacTOMHjiouHTbi, cpHJinoHHTbi H cjiaHHbi. riepe-
KpHCTajuiH3aHH5i name Bcero conpoBO»cjj;aeTCH TeKTOHH3auHeH HCXOAHMX nopoij, HO 
npn oneiib BbicoKon CTeneiui BTopiiMHoro 6jiacTe3a. MMCHHO TaKHe xopoiuo pac-
cjiaimoBanHbie 11 nepeKpHCTajiJiH3auHOHHbie xjiopuT-cepHUHTOBbie ÔJiacTOMHJiOHH-
Tbi BCTpeLiahOTC5i B rajibKax Bepxnenajieo30HCKHX KonrjioiviepaTOB B IloBa>KCKOM 
HnoBue. 

51 B ji e E i n M HH3KOTeMnepaTypnoro peTporpajanoro MeTaMopcpinMa name BCCTO 
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http://iviycKOBHT-x.no
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J10KajIH3yK)TCJI BflOJlb MHOrOMHCJieHHblX 30H pa3J10MOB H TeKTOHHMeCKHX LUBOB, 
CBH3aHHbIX C BapHCUHHCKHMH, a He C ajIbnHHCKHMH /DlOnOKaUHflMH. H o npH HH3K0ÍÍ 
HHTeHCHBHocTH n p o u e c c a OH Mo>KeT HMeTb H njiomaflHoe pa3BHTne. B S T O M cjTynae 
H3MeHei-iHbie rHeňcbi H cjiaHUbi coxpaHaioT pejiHKTbi CBOHX nepBHHHbix CTpyKTyp. 

B ycjiOBKHX III cTyneHH rpaHaT Jiho6oro cocTaBa 3aivieaiaeTCH MejiKOHemyňnaTbiM 
xjiopHTOM c BpocTKaMH HJibMeHHTa H J I H oKHcjioB >Kejie3a. E H O T H T H Bcex renepanHH 
3aMemahOTC5i cpocTxaMH x j i o p m a c cepHHHTOM, HJIH MOHOMHHepajibHWM arperaTOM 
neuiyeK cepHUHTa HJIH xjiopHTa (B noane,nHeM cjiy^ae — c HrojncaMH careHKTa H 3ep-
HaMH jieňKOKcena). CraBpo-jiHT oKaHMJiaeTCH H pa3i>eflaeTCH cepHUHTOBoň „ p y ô a u i -
K O H " , nacTo c BKjiioHeHHHMH MejiKHX 3epen xjiopHTOHfla. njiarHOKjia3 3aMeiuaeTCH 
JIH60 CepHUHTOM, J1HÔO ajlbÔHTOM C 3epHaMH KaJIbUHTa H KJIHHOHOH3HTa. H a 3TOH 
d y n e H H ycHJiHBaeTCH OKBapueBanne n o p o a . Kaic o 6 b n w o , n p o u e c c conpoBO>KflaeTca 
6oJ1blHHM KOJIHHeCTBOM KBapHeBblX, KBapH-CepHUHTOBblX, CepHHHT-XJlOpHTOBblX 
npojKHJiKOB. 06pa30BaHHH TypMajMHa n a S T O H CTyneHH ne Ha6jiKxaajiocb. 

B HejiOM, H3-3a ji0KajiH3attHH HH3KOTeMnepaTypHbix peTporpaflHbix npoHeccoB 
BflOJib 3 O H pa3JioMOB, OHH p a c n p o c T p a n e H b i ivienee LUHpoKo, weivi H3MeHeHHH II 
H I CTyneHH. H a n p H M e p , OHH oôbiHHbi asin KpHCTajuiHHHKyMa rioBa>KXKoro M H O B -
na, HO 6ojiee jioxajibHO pa3BHTbi B Majibix K a p n a T a x , n noHTH ne HaSnioflaioTca 
B Cyxu H Majioi i M a r y p e . 

nofloÔHbie n p o u e c c b i HMeioT MecTO H B rpaHHTax. M3yneHHe aBTOMCTacotviaTH-
MecKHx n p o n e c c o B H CHHMeTaMoptjfflnecKHX rpaHHTax H nerMaTHTax noKa3biBaeT, 
MTO cepHu,HTH3aiiHH H HH3KOTeMnepaTypHa5i xjTopHTH3aHHíi TaKKe pacnpocTpaHCHbi 
B HHX JJOCTaTOHHO HaCTO. 3 T 0 XJ10pHTH3aHHJI MaTMaTHHeCKHX 6HOTHTOB, COCCK)-
pHTH3aHHa H cepHu.HTH3auHH nj iarnoKjiasa, c e x y m n e KBapH-ajibOHT-cepHunT-xJiopH-
roBbie npo)KHjiKH. BoKpyr H30JinpoBaHHHX neriviaTOHflHbix HCHJI HHor/ra ctwKCHpy-
KJTCH opeojibi HH3KOTeMnepaTypnoro MeTacoMaT03a OT necKOJibKHX caHTHMeTpoB 
n o MeTpa L U H P H H O H , HaicnaxibiBaiomHecfl na 6oKOBbie nopo/tw H Ha caMH neriviaTOH-
flbl. rajIbKH TaKHX COCCK3pHTH3HpOBaHHbIX H XJIOpHTH3HpOBaHHbIX TpaHHTOB, 6e3 
cjie^OB apoôneHHH BCTpenabOTCfl B nep.viCKHx KoiirjioiviepaTax ľIoBa>KCKoro MHOBua. 
Cjie/ioBaTejibHO, H B 3 T O M cjiynae naĎJiřo^aeTCíi cHHxpoHH3aHHH HH3KOTeivinepaTyp-
iibix 3aivieuTeHHH B rHeflcax H aBTOivieaTcoiviaT03a B rpaHHTax. 

XiiMimecKuů mpend. M3MeH6HHe XHMH3Ma n o p o a npH peTporpa/THOM MCTaiviop-
([)H3Me 111 cTajiHH noKa3aHbi cTpejiKaivtH na p n e . 3. r ipeBpauieHHe ÔHOTHT-rpaHP.TO-
BblX HUH 6HOTHTOBBIX nJiarHOTHeHCOB II MHTMaTHTOB (TOHKH 1, 3 H 5) B cepnuHT-
-XJIOpHTOBbie HJIH CepHUHT-aJlbÔHTOBbie ÔJiaCTOMHJIOHHTbl H CJiai-lUbl (TOHKH 2, 4 
n 6) conpoBoxcaaeTCH BbíHocoM M g , Fe, C a , M n H neKOTopoň n a č ™ mejioHeři. 
BejiHMHHbi OTHOHieHHii Al/(Mg, Fe) H A1/(K, N a ) B n o p o a e n p n S T O M noBbiuiaioTCji. 
CTaBpojiHT H CHjTHKaT niKH03eMa (TOHKa 7) 3aMeuiaiOTC5i arperaTOM MejiKC-iemyn-
n a T o r o c e p n u i m i , i iHoraa coBMecTno co B T O P H H H B I M X J I O P H T O H J I O M (TOHKa 8). 
CepHUHTH3aUMH 3THX flByX MHHepajIOB COnpOBOÄflaeTCfl npHBHOCOM K H CHH>KeHH.̂ 4 
OTHOuieHHří A1/(K, N a ) H Al/(Mg, Fe) . 0/ iuaKo, CC;IH paccMaTpiiBaTb cTaBpo.THTCO-
aep>KamHe nopoxibi B UCJIOM, y i iHibiBaa oxniOBpeMennoe 3aivremeiiHe B HHX 6 n o T i n a 
rpaHaTa H njiarnoKP,a3a TaKiiM » e cepnuHTOM, cyivrivtapiibie BejiiiHHHbi A1/(K, N a ) 
H Al/(Mg, Fe) HJIH Been nopo/ibi TaK>Ke 6ynyT B03pacTaTb. 

TaKHM o 6 p a 3 0 M , H na 111 c T y n e n n p e T p o r p a x n í o r o MeTaMopc[)H3Ma n p o u e c c 
c o x p a n a e T CBOKD MeTacoMaTHHecKyK) KHCJioTHyio TeHfleumiK) npii CTO^b >i<e Bbico-
Koři, KaK H p a n e e , aKTiiBiiocTH K. Hanôo.nee BepoMiiibiří TeMnepaTypHbiH HiiTepBaJi 
— 400—300 DC. 
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CxOflHbie HBJíeHHH peTporpaflHOH CepHUHTH3aU.HK 6bIJIH OnHCaHM B CTaBpOJlHTO-
Bbix cnaHuax paňoHa /],ajipeflH3H, LUoTjiaHflHH ( Y a r d l e y — B a l t a t z i s , 1985). 
r ipn o6pa30BannH cepviuHTOBbix (c npuMecbKi xjiopHTOHAa H xiropuTa) KaiÍM BOKpyr 
CTaBpoiiHTa H LiacTHLiHOH cepmiHTH3au.HH njiarHOKna3a, HaGjibo/iaeTCfl npnBHOC 
K 2 0 B cnannbi (no 2 Bec. % ) . Ho nocKonbKy npHBHOC K conpoBoacaaeTCH Bbímejia-
MMBaiiHeM H BbíHOCOM Na, Mg, H Fe, o6mee OTHOiiieHHe A1/(K, Na) + (Mg, Fe) 
B nopoAax B03pacTaeT OT 0,55 jxo 0,60 ( Y a r d l e y — B a l t a t z i s , 1985, Ta6. 3). 

Sill(Andl.Ky) 

(PI)Ab 

(K.Na) (Mg.Fe) 

PHC. 3. H3MeHenHH MHHepanbubix accomiauHfí 
H cocTaBOB ôexuiux Ca nopoa Ha III (cepnu.nT-
-XJiopHTOBOft) CTyneHH peTporpaAHoro MeTa-
Mop(J)H3iV[a řípu HOBOo6pa30BannH HMKOTeMne-
paTypHoro napareHe3Hca MycKOBHT-(j)eHrnTa 
C XJIOpHTOM, HHOrfla C XJTOpHTOHUOM. 
Oóo3ncmemiH: KaK Ha pne. 1 . 

0 6 m n e 3aKOHOMepHOCTH no3AHeBapnci iHHCKoro p e x p o r p a n H o r o 
MeTaMOp(J)H3Ma H B03M0>KMblH HCTOHHHK CJjJlbOHflOB 

TaKHM o6pa30M, neTpojiori«ecKH"ň aHajiH3 npoayKTOB peTporpaaHoro MexaMop-
cJ)M3Ma BbíHBHJT píizi o6mnx npH3HaKOB, xapaKTepiibix fljia nopo/i Bcex Tpex CTyneHeň 
H no3BOJiHK>LUHx pacciviaTpHBaTb HX xaK pe3ynbTaT emworo peTporpaaHoro npou.ee-
ca, ocyinecTBiiJiKiLuerocH B TeMnepaTypHOM jn-rrepBajie npHÔJiTBMTejibHO OT 570 flo 
330°. BapHcuHHCKHH B03pacT peTporpaaHoro MeTaľviopcl)H3Ma onpeaejifleTCH Ha 
ocHOBaiiHH naxoAOK raneK nopoa Bcex Tpex CTyneneri B BepxHenajieo30HCKnx KOH-
rnoMepaTax rioBawcKoro MnoBua, no aanHbiM K-Ar onpeaejieHun B03pacTa neKO-
Topbix BTopHHHbix MycKOBKTOB H cepnuMTOB, a TaKÄe Ha ocHOBaHHii 6oJiee MJTH 
ivienee onpejieJieHHbix rencTHHecKHX B3aKMOCBH3eň peTporpajiHbix flBneHHM c npe,a-
LuecTByromeH CTarrueň BapncuMÍícKoro nporpeccnBuoro MeTaiviop(|)H3Ma H rpaHHTO-
o6pa30BaiiHJi. 

TjiaBHbie oco6eiiHOCTii peTporpaanoro MeTaMop(])H3Ma B KpMCTajuiHHecKHX 
waccHBax CnoBaKHii M O * H O CHMMupoBaTb cjreítyKDUJHM o6pa30M: 

1. na Bcex Tpex CTyriemix npouecc nivreeT xapaKTep ivreTacoMaTMiecKoro KHCJIOT-
noro BbiuuejiaHiiBaimsi npn BbicoKofi aKTMBHOCTn K, nacTO (na l u l l CTaruuix) npii 
3aMenioH penu B BO c|)Jiionxiax; 

2. peTporpaflHbie flBjíeiinsi Bbi3biBaioTC5i uiiTencirBHbíM npiiTOKOM niyÔHHHbix 
arpeccnBiibix (|)JHOHAOB, cnocoôcTByKHmix rvrapojivny noneBbix mruiTOB, o6pa3o-
BaiiMto cpexníe- n ini3KOTeMriepaTypiibix emoa. Bbmocy Mg, Fe, Ca, Mn n N a n B 0 3 -

http://npou.ee
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pacTaHHK) oTHOineHHH AI / ( M g , F e ) H A1/(K, N a ) B n o p o ^ e („rpe íbeHOBbi í í " X H M H -
HecicHH TpeHfl); 

3. no CBoeMy MHHepajibHOMy Bbipa>fceHHfo H xHMHLrecKoň nanpaBJíeHHOCTH p e T p o -
rpa^Hbie npoiieccbi B r u e n c a x H o n a m i a x ana.norHHHbi H , no-BHAHMOMy CHHxpouHbi 
n o BpeivreHH, c npoueccaMH aBTOivieTacoMaT03a B CHHMeTaMop(j)HLrecKHX, TO-ecTb 
CHHxpoHHBix c MeTaMopc]rH3MOM rpaHHTax H nenviaTOHAax. J\sm peTporpaflHbix 
ABJíeHHH I CTyneHH BO MHOTHX cjiynajrx (|)HKCHpytOTCH npsiMbie CBJÍ3H C 3K30KOHTaK-
TaivTK rpaHHTOHflHBix Teji; 

4. TeKTOHinauHH n o p o í i B x o a e Bcex Tpex cTyneHeň p e T p o r p a a n o r o MeTaiviop-
c])H3ivia conpoBOxjiaeTCH H H T C H C H B U M M KpHCTajuro6.nacTe30M H rjiyÔHHHbiM p a c -
cjianueBaHHeM H (f)H.nji0HHTH3auHeň. 

Bce 3 T H ocoôeHHOCTH jiyHiue Bcero o6bHCHHJibi B T O M crry iae, e a r n npeflnono>KHTb, 
HTO HCTOMHHKOM p e T p o r p a A H o r o ľvreTaivropc})H3ivra any^HJiH ocTaToniibie n o c T M a r -
MaTHHecKHe c|)jnon,qbi, uHpKyjTHpyíomJ-re B MeTaMopc|)HHecKHx TOJimax n o c n e 3acTbi-
BanHH CHHMeTaMopcj)HliecKHX rpaHHTHbix TejT. ripHHeM ycjioBHa r.ny6HHHOCTH p e T p o -
rpaAHoří CTaflHH, no-BHAHMOMy, He CJIHLUKOM OTjiHHajiHCb OT ycjiOBnň n p o r p e c c H B -
Horo 3Tana, eanii cyAHTb n o nonHOTe H HHTCHCHBHOCTH KpncTajuio6jiacTe3a H pac-
cjianueBaHHJi. 

noBbiLuennaa arpeccHBHOCTb H KHanoTHbiň MeTacoMaTHiecKHH xapaKTep KBJIHHDT-
C5i CBoňcTBaMH H M C H H O nocTManvraTHMecKHX CJIJUOHAOB ( K O P Ä H H C K H Í Í , 1957). 
H a nporpeccHBHoň cTaAHH TaKHx aBJienHH n e Ha6jiK>AaeTCM — Bce peaKunn J I H 6 O 
H30XHivrHMecKHe (coôcTBeHHo nporpeccHBHbiH MeTaiviopc|)H3M), JIHÔO mejroHHbie 
(MnrMaTH3au.Hsi n rpanwToo6pa30BaHHe). 

B MeTaMopcfrnnecKOM umcne nepBOHanajibHBie npn3HaKH HHTCHCHBHOTO npHTOKa 
mejiOHHbix rjry6HHHbix CIDJHOHAOB o6Hapy>KHBaK>TC5i B 30>iax rpaHHTHoro aHaTeKCH-
ca. M3yieHHe MHTMaTHTOB H aBTOxTOHHbix CHHreHeTHnecKHX rpaHHTOB ľloBa>KCKoro 
MnoBua, C y x n H M a n o H M a r y p w ( P u t i š , 1979; K O P H K O B C K H Í Í — I l y T H i u , 1986, 
K o p H K O B C K H ň H zip. B newaTH) noKa3biBaeT, HTO njiaBjíeHHe npoHCxoAH-ro 
c 3aivieTHbiM npHBHOcoM mejToneŕí H 3 B H C n o H H T C H C H B H O C T H cj).nK>HAHoro B03Aeň-
CTBH?! H K0UHLiecTBeHH0My MeTacoMaTHMecKOMy n e p e n o c y BemecTBa, n p o u e c c b i 
CTajiHH rpaHHTOo6pa30BaHHH BnojiHe conocTaBHMbi c ^BJieuHaivtH p e T p o r p a A H o r o 
3Tana. O/nraKo npH rpaH.KTH3au.HH nepBHHHbie c|}JiKDHflbi HMCTIH m c n o T H o ň cocTaB, 
na MTO yKa3biBaeT (|)ejibflUjnaTH3auKH H 6HOTHTH3auHa rnefícoB H c u a n u e B B nojTJix 
MHriviaTHTOB n B 3K30KOHTaKTax rpaHHTorneHCOB. r i o Mepe 3acTbiBaiiHH rpaniiTOB 
H CHHxeHHH TeivinepaTypbi, ocTaTKH nepBOi-iaMajibHO menc-mbix CJJJIKDHAOB o ô b i n n o 

3BOJlK3UHOHHpybOT B CTOpOHy HapaCTaHHJI HX KHCJIOTHOCTH, C B03paCTaHHeM aKTHB-
HOCTH ra30Bofi cocTaBiiabomeří, B MacTiiocTH 6 o p a , c|3TopaHyrjieKHCjTOTbi ( K o p K H H -
C K H H , 1957). TaKOBa o ô m a a Tenzienumí B 3BOJIK>HHH cocTaBa rpannTHbix CJJÍHOHAOB 
cnepexoflOMorMarľviaTHHecKOHKnocTMarMaTHHecKOHCTaflHH(Kop>KHHCKHH, 1958). 

TojibKO nocTiviarjviaTHHecKHH HCTOHHHK C|3JIK>HÍIOB MOT 6bi oôbJícnHTb n o n n y i o 
MHHepajiorHMecK.yK) iiaeiíTHHHOCTb peTporpaflHbix n p o u e c c o B MeTaMopt])HMecKKX 
n o p o n a x H aBiOMeTacoiviaTHMecKHX H3MeiieHHH B conyTCTByiomHX rpaHHTax. 
BcjiexiCTBuc ciiií>KeHH5i nopiiCTocTii n p n n a / i e n n n TevinepaTypbi, (fijiíOHflbí B B03pacTa-
KDHiefi CTeneHH noKa;iH30Bajincb B 30iiax ;ipo6jiein-i;i, raK MTO n a n ô o / i e e HW3KOTCM-
nepaTypHbie H3ivieHennM npnypoMenbi Tojibico K jiinieRubiM reKTOHWHecKHM uiBaM. 
yTpaMHBaa nenocpencTBeni io Bimi-iMbie CBM3H C KOHKpeTHbiMH rpaHHTHbiMH TejiaMH, 
no coxpaiuiM B TO »:e BpeMsi KiicjioTiiyho iianpaBľieniiocTb n Ka;iHCBbiH npoc|)H.ib \ie-
TacoMaT03a. 

http://rpaH.KTH3au.HH


356 LIAMEEJ1 — KOPMKOBCKMM 

AHanorHHHbie nperrcTaBJieHmt 06 HCTomHKe CJJIHOHAOB BbicKa3biBaroTCH B neKo-
Topbix paôoTax. rio MHCHHK) ftpjxim H Ea j iTa3Hca ( Y a r d l e y — B a l t a t z i s , 
1985), peTporpaflHaa cepHUHTH3auHH CTaBpojiHT-rpaHaTOBbix onamieB B nvyx 
OpeOJiaX IiloTJiaHJlHH H MpjTaHAHH BbI3bIBaeTCfl HH4)HJIbTpaU.KOHHbIM nOTOKOM 
rjiyÔHHHbix pacTBopoB, BepoaTHbíM HCTOHHHKOM KOTopwx MoryT 6biTb rpaHHTOKribi. 

HepaBHOMepnocTb npoHBJíeHHH, Haparry c HX HeH30xnMH<recKHM xapaKTepoM, 
Taioxe oTjiHliaeT peTporpaflHbie npoueccbi OT nporpeccHBHoro MeTaMop<f)H3Ma. Ha 
npjiiviepe KpHCTajuiHHecKHX KOMnjreKCOB CjiOBaKHH noflTBepHCflaeTCH o^Ha o6maa 
3aKOHOMepnocTb — peTporpajiHbie npoueccbi Han6onee urapoKo nposrBjreHbi jiHuib 
B cpernre- H BbicoKOTeivinepaTypHbix 30Hax, rae BejiHKa cTeneHb Hacbimerwsi rpamiT-
HbiMH HHbeKUHHMH H TeiiaMH ( K o r i k o v s k y , 1985). HanpHMep, B KpHCTajuiHHHKyMe 
noBa>KCKoro MHOBua, CyxK, M a n o ň OaTpw H HH3KHX TaTp HHTeHCHBHocTb peTpo-
rpa^Horo MeTaiviopc[)H3Ma HaHÔojiee BejiHKa, nocKOJibKy cTenenb MeTaMopcj)H3Ma 
TaM AOCTHraeT BepXOB CTaBpOJIHTOBOÍÍ HUH CHJ"IJIHMaHHT-6HOTHT-MyCKOBHTOBOH 
30H, n nopoflbi coíiep>KaT 6ojibiuoe KOJIHHCCTBO rpaHHTon/iOB B airaTeKTOHaHOH HJTH 
HHbeKuHOHHoň (J)opMe. B TO >Ke BpeMH B KpHCTajiJiHHHKyMe Majibix KapnaT, B cTaB-
pouHT-xjiopHTOBofí H rpanaTOBOH 30Hax, rae rpaHMTHbie HHbexHHH npaKTHnecKH 
OTcyTCTByKiT, He Ha6iiK)íiaeTC5i HHTencHBHbix peTporpaflHbix HBjreHHH, a rpanaTbi 
B onaHuax no^TH no BceMy npoct)HJTK) wx 3epei-[ coxpanafOT nporpeccHBHyro 30Hajib-
HOCTb (KopHKOBCKHH H flp., 1984). 

XopouiHň KpHCTajTJio6nacTe3 H paccjiaHiieBaHHe peTporpauHo H3ivreHeHKbix nopoxi 
HBJíaeTca cl)yHKUneií rnyOHHHoro xapaKTepa npouecca H H36biTKa cJ)jTK>HflOB. /JocTa-
TOMHO HHTencHBHbiří npHTOK cj)jiK)HflOB B BbicoKOTeivtnepaTypHbie „ocyiiieHHbie" 
B xoAe nporpeccHBHoro MeTaivropc|)H3Ma nopoAbi B03MO>KeH TOJibKo B TOM cjiynae, 
ecmr cj)jiK)HAbi MMeioT rjiyÔHHnoe, HHTpaTeir^ypniiecKoe nponcxow/ieHMe. 

AjibniuicKuů divan dua<fimope3a (na npu.uepe Ma.íbix Kapnám) 

B xoíie ajibriHHCKoro TeKToreHe3a, nopoabi KpncTajtjinnHKyMa H ero nexjia B 3a-
naflHbix KapnaTax HcnbiTajra crrowcHbie njiHKaTj-iBHbie H AH3bK)HKTHBHbie flHCjioKa-
UHH, onHcanHbie B pane pa6oT ( C a m b e l , 1956; J. K a m e n i c k ý , 1977. 1981, 1982: 
K r i s t , 1971, 1980). Mnorne aBTopbi noflHepKHyj7nreojior.HirecKoe3HaHeHHeHpacnpo-
CTpaHeuHe ajibnuncKHx flwacJ)TopHTOB ( K j i n n e u , 3oy6eK, KyônHbi H j\p.). Bbijia 
o6pa30BaHa cjioKHaa CHCTeivia HeuiyňHaTbix HaflBuroB, B xone KOTopbix nopo.ii KpHc-
TajiJiKHHKyMa iviecTaMH OKa3biBajwcb naflBHHyTbiMH Ha nopo/ibi nexjTa, a nocxiejiHHe 
6buiH CMemeHbr H 3a»aTbi cperrn KpHCTajTjiHLiecKHX nopoa B Bime TeicroHHHecKHx 
KJTHiibeB. ř ípu 3T0M ocanoMHbie nopo.TM O6OJTOHKH 6biJiir nporpeccirBHO MeTaMop-
(J)H30BaHbi, a rpaHHTbi, rneficbi n cjianubi (|)yHnaivreHTa HcnbiTajiH xi,Hat|)Tope3, jroKa-
JIH30BaHHbIH 06bIHIt0 B 30H3X pa3JTOMOB HanpHMep, BflOilb KOHTaKTOB Me30-
3ořícKoro ocazi,oliHoro Liex.ria ir KpircTajijitn-recKoro KOMnneKca. EcTecTBeHHO, AKa-
(J)Tope3 ne MOT npeBbiuiaTb CTeneinr nporpeccHBHoro MeTaMopc|)H3Ma Bepxnenajieo-
3oíicKoro 11 Me3030HCKoro nexjia. 

rio3iOMy Mbi CH.aMa.aa paccMOTpHM na npnivtepe Manbix KapnaT n I~IoBa>KCKoro 
MnoBira, crenenb MeTaMop(|)ir3ivra ocaji,oliHbix nopoxi B HX nenocpeflCTBeHHbix 
KOHTaKiax c KpHCTajurvrnHKyMOM, a 3aTeivi — npoHBneriHH flnatt>Tope3a noporr 4)yHfla-
MCIITa 13 3THX >KC KOHTaiCTaX. 

http://nopo.ii
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AubnHňcKHH n p o r p e c c H B H b i H MeTaMoptJ3M3M o c a a o H H b i x n o p o f l nexj ia 
B p a ň o H e Majibix K a p n a T H noBa>KCKoro MHOBU,a 

M3yiieHHe MeTaMop4)H3Ma oca,n.OMHbix H ByjiKanoreHUbix nopo.ii Bepxnero KapôoHa 
H nepMK B rioBa>KCKOM MnoBiie, B TOM HHCJie ueivieHTa KOHrjiOMepaTOB, n0Ka3a.no, 
LITO OH He npeBbimaeT xnopHT-cepHUHTOBoii (nyMneruiKHT-aKTHHOJiHTOBOH) CTyneHH 
(KopHKOBCKHň — nyTHin, 1986). B aneBpoJíHTax H MeTanecnanHKax ueMeHT 
npeacTaBjien xjiopHT-cepiiuHTOBbiM HJIM xjTopHT-cepnuHT-KapôoHaTHBiM arperaTOM. 
B ByjiKaHHHecKHX Tyc^ax nepMK HOBOo6pa30BaHHbiMH MHnepajiaMH flBri5iK>TCfl 
xjiopHT, aKTHHOUHT, nyMnejiJiiiHT, ajibÔHT, anHjjOT, Kap6onaT. B OGJIOMOHHOM 
4)paKu,HH nec-ianHKOB, Kporvie KBapua H ncneBbix mnaTOB, BCTpeLiaK>TC5i KpynHbie 
KjracToreHHBie MycKOBHTbi, c xapaicrepHbiM nonepeHHbiM pa36yxanMeM HX Heinyeic, 
HTO CBHneTejibCTByeT o rMApocjliOAHCTOM npeo6pa30BaHHH B CTariHio 3rmreHe3a. 
KpoMe HHX BCTpeMabOTCH KjiacToreHHbie GMOTHTM pa3HoM CTeneHH 3nHreHeTHLiec-
Koro nepepo)KAeHHH H npeBpameHMH B H30TponnbiM raflpo6HOTHT. CTaÔHJibHOCTb 
rnapocmoa yKa3biBaeT Ha TO, HTO MecTaMH CTeneHb H3MeHeHMH ne flOCTHrajia aaace 
xjTopuT-cepHUHTOBofí cyôcJjauHH MeTaM0pc|3H3Ma, a cooTBeTCTBOBajia xnopuT-raii-
pocjihOflHCTOH (J)auHH 3nMreHe3a (KoccoBCKaíi — IilyTOB, 1963). 

B 30Hax flHCjioxauHOHHoro ajibnMHCKoro MeTaM0pc|)M3Ma BepxHenaneo30HCKHe 
nopoflbí, ocoôeHHO TOHK03epHHCTbie aprHJinHTbi H ajieBpoJíHTH, npHoGpeTaioT 
MejiKyro njioHMaTocTb H roc|)pHpoBKy, KOTopaa noflnepKHBaeTCH nepeopMei-irapoBKoň 
MeTaMOpcJ)HMeCKHX CepHUHTOB H XJIOpHTOB. OflHaKO H B 3TOM CJiynae lie B03HHKaeT 
KaKHx-jTHÔo 6ojiee BbicoKOTeMnepaTypHbix MHHepajTOB (HanpHMep, ÔHOTHTa), 
n CTeneHb MeTaMopc[)H3Ma ne npeBbiuiaeT xjiopHT-cepHUHTOBOM cy6cJ)au,HH. 

AHajiorHHHaa CTeneHb H3MeHenH5i xapaKTepna jma TpnacoBbix H i-opcKHx oca-
aoHHbix nopo4 Majibix KapnaT. B ueMenTe necnaHHKOB H apK030B Ha6jiK>AaeTC5i 
HOBOo6pa30BaiiHe cepHHHTa H xxiopwTa, H AOBOJibHO BbicoKan CTeneHb pereHepauHH 
ueMeHTa. Hapjiay c KBapueM n njiarHOKJia30M, cpeaii OÔJIOMKOB — 6ecnop5i,noHHO 
pacnojioxcennbie KpynHbie njiacTHHKH KjiacToreHHoro MycKOBHTa, KOTopue njiacTHH-
Ho H3ornyTbi, pacHjieHenbi H MexanHLiecKH AecJjopiviHpoBaHbi; c KpaeB OHH pa3be/ia-
hOTca HOBoo6pa30BanHbiM cepHUHTOBbiM arperaTOM. B niHHHCTbix onaHuax H aneB-
pojíHTax TaioKe o6pa3yK)Tcji cepnuMT H xjiopHT. B6JIH3H TeKTonnnecKHx KOHTaKTOB 
c KpHCTaujiHMecKHMH nopoxiarviH H rpaHHTaMH EpaTHcnaBCKoro H Mo/rpaucKoro 
MaccHBOB B ocaaoHHbix nopo,n.ax noaBjíaeTCJi naoňHaTOCTb, HO aawe B y3KHX TCKTO-
HH3HpOBaHHblX 30HaX MeTaMOp(J)H3M 3THX OCaflKOB, KaK H B rioBa)KCKOM MnoBue, 
ne npeBbiuiaji xjiopHT-cepnuHTOBOH cyôcJjauHH. 

fiorioOHafl CTeneHb ajibnnřícKoro MeTaMop(j)H3Ma Me303oňcKHx, a B 3HaMMTejib-
HOH CTeneHH — n BepxHenaJieo30HCKHX nopofl (Taivr, rjxe HX B03pacTHaji HfleHTH-
(JíHKaHUH He BbBbiBaeT coMHeHHň) ycTanaBjiMBaeTca H B rnpyrnx nacT5ix 3anaaHbix 
KapnaT. Ofluo H3 Ba»Hbix CBOÍÍCTB nporpeccHBHoro MeTaMop4>H3Ma ocaaoHHoro 
nexjia — OTcyTCTBne B HHX MHoroHHCjieHUbix HH3KOTeMnepaTypHbix ÄHJI H npo-
>KHjiKOB, xapaKTepubix Ami nopofl KpHCTajuiHiiecKoro cjjyHAaMeHTa, H3MeHenHbix 
B ycjioBHHX HH3KOTeMnepaTypHoro peTporpaAnoro MeTaiviop(j)H3Ma BapMCunňcKoro 
UMKJia. 
MHnepaj ibHbif i cocTaB H CTpyKTypbi ajibnHHCKHx flnacJ)TopHTOB H TeK-
TOHHTOB B KpHCTanjIHH HKyMe Ha KOHTaKTe C OCaflOHHblM MeXJIOM 

HeCOMHeUHO, ajlbnHHCKHH B03paCT UMefOT TeKTOHHTbl H flHa([)TOpHTbI, B03HHKa-
romne B nopoAax KpHCTajrjiHHHKyivia B nenocpcacTBennbix TeKTOHHHecKMX KOHTaK-
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Tax c ai-icjiounpoBaHHbíMH nopoflaMH o c a a o n i i o r o nexua . M b i paccMOTpnrvi HX 
CTpoeHHe H MHHepajibHbiň c o d a B n a n p m v i e p e M a j i b i x K a p n a T , r j ieoHH ôbijín B CBoe 
BpeMH H3yHeHbi B . U a M Ô e j i O M ( C a m b e l , 1956). 

M3yLieHHe ajibnHHCKMx T C K T O H H T O B , o6pa30BaHHbix ruaBiibíM o 6 p a 3 0 M 3a CMCT 
rpaHHTOB BpaTHCJiaBCKoro n M o a p a H C K o r o MaccHBOB, noKa3ajio, HTO OHH OTHOCATCÍI 
K r p y n n e KaTaKjia3HTOB, M H J I O H H T O B H yjibTpaMHJiOHHTOB, B KOTopbix MexanHnecioie 
Ae(|)opiviauHH npeo6j iaAaioT iiaxi KpKCTajuio6jiacTe30M. ľlpH 3 T O M npoHcxonflT 
cne,n,yK>mne MHuepajibHtie H3MeHenH>i. E H O T H T 3aMem.aeTaa cepnuMTOM c npHMecbK) 
x j iopuTa, MenbMaňuiHx 3epeH neHKOKcena, p y z u i o r o Mwnepajra H 3nH,aoTa; MacTo 
BMecTe c cepHUKTOM o 6 p a 3 y e T c a TeMHbiň rooTponHbiři a r p e r a T HejiCHoro cocTaBa. 
KpMCTanjTbi noJieBtix mnaTOB Mexamf-iecKM pa3flpo6jiei-ibi na iviejncHe ymoBaTbie 
O 6 J I O M K K , He H e c y m n e cneflOB B T O P H H H O H nepei<pHCTajTJTH3aunH. M H o r ^ a npoHCxo-
jxiiT coccK>pnTM3au.HJi nnarHOKJia3a, c o6pa30BaHHeM MHKpo3epnHCToro a r p e r a T a 
cepnu,HTa H KJiHH0U0H3HTa. KBapu. Taioxe apoÔHTca HjiK npHoGpeTaeT BOJiHHCToe 
y r a c a n n e . MexaminecKHe ,uecl)opMau.nH TaK>Ke 3axBaTbiBaK)T 6noTOTbi vr nocTrvrarivia-
THHecKHe MycKOBHTbi, MeiuyHKH KOTopbix Hepeaico nepeMHTbi H pa3opBaiibi . B r p a -
HHTax MecTaMH B03HHKaeT ôecnopsiflOHHaji n opHeHTHpoBaHHaa ceTb HHTeBHjiHbix 
KBapueBbix, cepnuHTOBbix, KBapu-anb6HTOBbix, MHoraa Kap6onaTHbix HJIH a n i m o -

TOBblX npO)KHJ7KOB. Hapjlfly C H H M H B03HHKaK)T TaK>Ke npO>KHJIKM, 3anojiHeHHbie 
MepubíM, H30TponnbiM yjibTpaMHJioHHTOBbíM arperaTOM, KOTopbiň ne nozmaeTCH 
AHarHOCTHKe. 3 T H n o p c a t i OTHOCHTCH K r p y n n e KaTaKjra3HTOB. 

H a p a a y c no.ao6HbiMn H3MeHeHH5iMH, Korjia rpam-iTti e m e coxpaHJHOT CBOK) 
CTpyKTypy, 06pa3yK(TCH MHKpO- H MejTK03epHHCTbie MHJIOHHTbl H yjlbTpaMHJlOHHTbl 
H3 a r p e r a T a MeiiKonepeTepTbix OĎJIOMKOB KBapua, noneBbix mnaTOB, cepuuHTa 
H x j iopnTa. CepnuMT H xjiopHT HMeKDT napaujiejibHVK) opweHTHpoBKy, HTO npHnaeT 
MHJiouHTaM cjTanueBaTocTb. CTeneHb KpHCTajT.rro6.nacTe3a Taraix n o p o n HHTroxHa, 
H A a x e MejTbHaHiuHe OÔJIOMKH KBapua H noiieBbix mnaTOB ivroryT coxpaHHTb y r n o -
BaTyio (J)opMy. BcTpenaroTca n nepHbie, cnerKa aHH30TponHbie yjibTpaMHJioHHTbi, 
B KOTOpblX OTaejTbHbie JVIHHepajIbl pa3JlHHaK)TCH C ÔOJIbLUMM Tpy.TI.OM. B TaKHX 
n o p o A a x , Kax npaBHJio, He o 6 p a 3 y e T c a Hi-reaKHx ra,npoTepMajibHBix npownjiKOB. 

TaKHM o 6 p a 3 0 M , ajibnHHCKMČí £uacj)Tope3 cooTBeTCTByeT xjiopnT-cepHUHTOBon 
cyôcJjauHH, Tax >Ke, Kax H nporpeccHBiibiň MeTaivtopcj)H3M n o p o j i Hexna. n o CBoeMy 
xapaKTepy flHacJ)Tope3 npeuMymecTBeHHO H3oxMMHHecKHří n conpoBOKflaeTCsi n p u -
BHOCOM TOJTbKO H 2 0 . npOHBJieHMJI KaK mejIOHHOrO MeTaC0MaT03a, TaK H KHCJtOTHOrO 
BbiHiejiaMHBaHHJi npaKTMHecKH OTcyTCTByroT. THflpoTepMajibHaH aKTHBHOCTb Kpaime 
HeBejiHKa, H orpaHHHena J iumb BbiuieyKa3aHHbiMH H H T C B H H H B I M H npo>KHHKaMH, KO-
JTHHeCTBO H pa3H006pa3We KOTOpblX He CpaBHHMbI C MOOIHOH THflpOTepMajTbHO-Me-
TaCOMaTHHeCKOH JieSITejTbHOCTbK) B BapHCHHHCKOM HHKJie. OcHOBHblM CTpyKTypHblM 
CBoňcTBOM, OTJTMHaKDmHM flHac[)TopHTbi OT anajiorHHHbix n o MHHepaHbHOMy COCTaBy 
H TeMnepaType n o p o a III (xjropHT-cepHUHTOBOH) CTyneHH no3xi,HeBapHcu,HřícKoro 
p e T p o r p a A H o r o MeTaMop(|:H3Ma, flBjineTca Kpařme nH3Ka>i CTeneHb KpHCTajrjio6jiac-
Te3a, H npeoOJia/jaHHe HHCTO MexannnecKHX flecjJopMauHH. 3 T O MO>KeT 6biTb CBa3aH0 
TOJTbKO c HH3KOH cfuTíOHííHOH aKTHBHOCTbio B TeHeHHe aubnHHCKoro 3Tana, H He60JIb-
mořt rjiyÔHHHOCTbK) n p o u e c c a , nocKonbKy aaBneHHe TaK>Ke HBjraeTCH Ba>KHbiM 
(f>aKTopoM xpHCTajijio6jiacTe3a. 

H i i T e p e c n o , HTO B 3one TeKTOHHMecKoro KOHTaKTa nexjia n KpHCTajuiHHHKyivra, 
TaM, ryie B KpHCTaji/iHHecKHX nopoxiax npoHCxoflHUH TOJTbKO xpynKHe flecjjopMauHH, 
B n o p o ^ a x nexjia x o p o m o npoHBJiena nnoňnaTOCTb, KjiHBa>K, nuacTHHHbie aec[)op-
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MaunH, H xjiopHT H cepnuHT xopoLuo pacKpKCTajuiH30BaHbi, a MexanHHecKue Ae-
CJ)OpiViaUHH nOHTH OTCyTCTByKDT. 3 T 0 CBJOaHO, nO-BHflHMOMy, c Teivi, HTO ocaaoHHbie 
nopoflbi coAepwajin AOCTaTOHHoe KOJinnecTBO H 2 0 B BHAĚ iviewnopoBoro c])jiK)HAa, 
Bafl030BbIX BOfl, KpHCTajUlOrHApaTHOÍt BOAbl (li . H 2 0 ) B COCTaBe rjlHHHCTbLX MHHe-
paJlOB H THAPOCUKIA. HIpM ajIbnMHCKOM HH3KOTeMnepaTypHOM MeTaMOpc|)H3Me 3TOTO 
KOJiHHecTBa ocBo6o5KAaK>meňca B O A M 6bi.no BnojiHe AOCTaTonno AJIH KpHCTajim-oa-
UHH MeTaMopcfiHtiecKux cepHUHTOB B xjiopHTOB B ocaAOHHbix n o p o A a x , a TaK>Ke 
u n a j ioKanbHoro npoHBuem-ia KjiHBawa H KpHCTajuio6jiacTe3a. 

OAHaKO B npujieraromMX K TeKTOHHHecKoivry KOHTaKTy KpucTajuiHHecKHx n o p o A a x , 
KOTopwe HOHTH He coAep>KanH M e w n o p o B o ň HJIH HHOH B O A M , ajTbnMÍícKHe Aec[)op-
MauHii npiiBOAHJiH K OTHOCKTejibHO „ c y x o M y " Apo6.ieHHHD. HecMOTpn Ha nacTHHHoe 
H0Boo6pa3OBaHHe B HHX cepnuHTa H x i r o p m a , (l)uioHAa 6bi.no HBHO iieAOCTaTOHHo 
A-TIH noJ iHoro KpncTajiJio6iiacTe3a, H nosTOMy HMeHHO cpeAH aubnHHCKnx TCKTOHH-
T O B npeoOJiaAaioT KaTaKJia3HTbi, MHJiOHMTbi H noHTH H30Tpom-ibie yjibTpaiviHJioHHTbr. 
E m e pa3 noA liepKHeM, HTO noAoôiibie nopoAbi ne BCTpewafOTCJi B rajibKe nepMCKHX 
H BepxiieKapôoHOBbix KOHmoMepaTOB rioBa>KCKoro MHOBua, H cneAOBaTeiibHO, OHH 
AencTBHTejibHO xapaKTepubi HMenno jinn a u b n u ň c i c o r o AHacf)Tope3a. 

HH3KHÍÍ KpHCTajiJio6i[acTe3 H cpaBHHTenbHO He6oJibiHHe MacuiTaôbi ajibnHiícKoro 
anacJ)Tope3a B Ma/ibix K a p n a T a x n IloBa^KCKOM H n o B u e , CBsnaHbi c OTcyTCTBHeivt 
B ajibnHřícKOM UHKJie 3aMeTHbix (jjjTKDHAHO-rHApoTepiviajibHBix noTOKOB r n y 6 n H H o r o 
npoHCXo>KAeHHH, aHajiorHHHbix TeM, HTO 6 H J I H npHHHHoň BapHCHHňcKoro peTpo-
rpaAHOTO MeTaMOpc|)H3Ma. E C J I H 6bl BTOpHHHafl HHCJJHJTbTpaUHÄ TaKHX 4)J1K)HA0B 
HMena iviecTo B 3arvieTHbix MacuiTaôax, TO nopoAbi BepxHenajieo3ořícKoro H Me3o-
3 o ň c K o r o nexiia 6BIJIH 6 B I HeH36e>KHO HacbímeHbi pa3Hoo6pa3HbiMH rnApoTepiviajib-
HbiMH npo>KHjiKaMH H cerperauHAMH, a MeTaiviopcj)H3M n o p o A HOCHJI 6bi MeTacoMa-
THHecKHií xapaKTep. Me>KAy TeM H H T O T O , HU A p y r o r o B n o p o A a x nexjia ne naóJíK)-
naeTCH. 

M b i nojiaraeivi, HTO 3TOT B H B O A , CAejiaiiHbiň Ha ocHOBe myneHHH paňoHOB Maiibix 
K a p n a T n noBa>KCKoro MnoBua, ny>KAaeTCH B cneunajibHOH npoBepKe H. noATBep-
>KneHHH Ha 6oJiee mnpoKOM pernoHanbHOM MaTepwajre. E C J I H rAe-HHÔyAb B nexjie 
KpHCTajiJiHHecKoro t()yHAafvieHTa 6yAyT ycTanoBjieHbi umpoKi-ie npoHBjíenHH CHH-
MeTaMopc[)HHecKOH THApoTepMajibHoň AenTejibHOCTH HJTH n j iomaAHoro CKHMeTa-
Mopc|)HHecKoro MeTacoMaT03a ajibrmficKoro BpeivrenH, B e p o a r a o c T b M o m H o r o 
CHHxpoHHoro AHacl)Tope3a cjjyHAaivieHTa 6yAeT BnoJine peajibHoií. OAHaKO HMero-
LUHHCÍI B H a c T o a m e e BpeMH MaTepHajT n o pa3JiHHHbijvt p a ň o n a M 3anaAHWx K a p n a T , 
KaK 6yAT0 ne AaeT yxa3aHnň Ha 3aivieTHyK) cluiroHAnyK) AeaTeJibiiocTb B Tenei-iHe 
ajibnHHCKoro uHKjia p e r H o n a j i b H o r o MeTaivropc|iH3Ma. 

Mbi xoTejiH 6bi noAHepKHyTb, HTO HívieeM B BHAy H M C H H O cHHMeTatvtop([)KMecKHe 
(jjJiKDHAbi, nocKOJibKy rHApoTepMajibHbie npoflBjreHHtf, CBH3aHHbie c Bepxnenaj ieo-
30HCKHM, Me3030HCKHM H KaHH030ňCKMM ByjlKaHH3M0M, He OTHOC5ITC5I K KaTeropHH 
perHOHajibHoro MeTaiviopcl)H3ivra. O H H jioKanH3yK)TCíi BHyTpn HJTM B 6 J I H 3 H ByjncaHH-
liecKHX nojieři, n jiBjíaroTcsi nacTbio n p o u e c c a nponHJiHTH3auHH ByjiicaHHTOB. 

Cpaeuenue pempo^pa^lto^o noidneeapucuuúcKozo Memamopcf)U3Ma u ajibiniuciweo 
dua(f)mope3ci 

E C J I H ycTanoBneiiHbie n a npHMepe Majibix K a p n a T H ľIoBa)KCKoro MHOBua neTpo-
jiorHHecKHe pa3JiHHHH M e » a y ajibnHHCKHM Anac[DTope30M n no3AiieBapHcu,HHCKHM 
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peTporpajiHbíM MeTaMopc{)H3MOM 3aKOHOMepHo noBTopaKJTCH H B ,npyrnx BbiCTynax 
KpHCTajijiHHHKyMa CjiOBaKHH, TO MM MOJKeM C(l)opMyjiHpoBaTb cjiextyK)mne KpHTe-
pHH HX pa3^HMHH. 

PeTporpaflHbiň MeTaMopcj)H3M, npoflBnemibin Ha HHCxoAamen BCTBH BapHcmtíí-
CKoro iiHKJia, npoflBJiei-r B 6ojibinoM HHTepBajie naaaroujux TeivinepaTyp — OT 700 
no 300 °C, n cooTBeTCTByeT TpeM TeivinepaTypHbíM CTyneHflM: MycKOBHTOBofí 
(570 500 °C), MyCKOBHT-XJIOpHTOBOH (500 400 °C) H CepilUHT-XJIOpHTOBOH ( 4 0 0 — 
300 °C). O H HivieeT xapaKTep MeTacoiviaTHHecKoro KHCjioTHoro BbímejiaHHBaHHH n p n 
BblCOKOií aKTHBHOCTH K B paCTBOpe. MCTOHHHKOB c|)J!K)HflOB BepOKTHee BCerO MB.TJI-
FOTCK nocTMariviaTHHecKHe pacTBopw, CBíoaHHbie c 3acTbiBaromnMH cnHMeTaMoprhn-
MecKHMH rpai-iHTOHAaMH T . e. CHHxpoHHbíMM c MeTaMopc|)H3MOM. HawooJiee HBHO 
K KOHTaKTaM rpaHHTHbix Teji TaroTeKiT npojiBjíenHJi caMoň BbicoKOTeMnepaTypHoíí, 
I CTa/iHH p e T p o r p a A H o r o MeTaMop(j)H3Ma (iviycKOBHTH3au,HH w TypivtajiHHK3am«i). 
Tlo iviepe naaeHHfl TeivinepaTypbi (MycKOBHT-xjiopHTOBaa H cepHUHT-xjiopHTOBaa 
CTyneHM) peTporpaAHbie HBJíeHMfl Bce 6oJiee jioKanH3yK>TCíi B 30Hax pa3JTOMOB, XOTA 
Koe-rAe n p o u e c c HtvteeT H ruiomaflHoe BbipaweHHe. H36MTOK CJOJIIOHAOB H rjiy6HHHbifi 
xapaKTep peTporpaflUbix aBJíenHň npuBOíUT K HHTeTiCHBHOMy KpHCTajijio6jiacTe3y, 
B pe3yjibTaTe n e r o HaHÔojTee xapaKTepHbíMH TeKTonnTaMu no3flHeBapHcuwHCKoro 

3Tana StBJIfllOTCH GjiaCTOMMTIOHHTbl, c[)HJlJIOHHTbI H 3nHCJiaHU.bI. 
r i p o u e c c b i a u b n H ň c K o r o AHac|)Tope3a npoflB/iflnHCb npeniviyiuecTBeHHO B 30Hax 

TeKTOHHHeCKHX KOHTaKTOB C AHCJlOUHpOBaHHbIM H MeTaMOp(j)H30BaHHbIM MeXJTOM 
Me303ořícKoro B03pacTa. CTeneHb Anacj)Tope3a — He Bbiwe cepimHT-xjiopHTOBoň 
cy6(J)auHH ( 3 0 0 — 3 5 0 °C) . Flo ycjiOBHHM — 3 T O npeKMymecTBeHKO TnoxHMHHecKaa 
nepeKpHCTajijiH3au,H5i, co c j ia6o npoHBjíeHHbíM MeTacoMaT030M. .HBHWH He/iocTaTOK 
([HIKOHAOB K cpaBHHTejibHO He6oJTbLuaH rjiy6HHHOCTb n p o u e c c a npHBOAHT K orpaHH-
LienHK) KpHCTajiJio6jiacTe3a, H pe3KOMy npeooJiaflanHK) MexaHHnecKHX Ae(J3opMaunH, 
Apo6jieHHK) H HCTHpaiIHK) KpHCTajTJIHHeCKHX nopOA. MCTOHHJTK cf)JHOHflOB HeflCeH 
J M 6 O S T O TeKTOHH3npoBaHHbie, 3a»aTbie B KJiHHbH ocaaoMHbie o6pa30BanH5i n e x u a . 
J I H 6 O THApoTepMajibHbie npouBJíeHHa aubnii f icKoro uHKiia. ripeoÔJiaflaiouJHe TeKTo-
HHTbl XJIOpHT-CepHUHTOBbie KaTaKJia3HTbI, MHUOHMTM H yjlbTpaMHJIOHHTbl 
c nepeivieHHOH CTenenbio cnauxieBaTOCTK. 

E C J I H 3TH KpHTepnir BepHbi, H OHH noflTBepxisiTca Ha MaTepnajie ApyrHx nacTeň 
3anaAHbix K a p n a T , T O npeACTaBJineTca BepoHTHbiM, MTO 6oJibixiaH nacTb cpeflHe-
H MH3KOTeMnepaTypHo H3MeHeHHbix KpucTajuiHHecKHx TOJim CjioBaKHH npeACTaB-
jineT C060ÍÍ npoayKT p e T p o r p a / m o r o MeTaMopcj}H3Ma 11a 3aBepmaK>meM CTariHH 
BapHCUMHCKoro SHfloreHHoro UMKJia. AjibnHHCKKe AHacJjTopHTbi noJib3yioTC5i 6 o n e e 
orpauHnei-iiibíM: pacnpocTpaneHweM. 
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