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KAPEJI BPAMTEP* 

CBJI3L OJIOBHHHOM MMHEPAJIM3AIJ,MM C rPAHMTAMM 
HEMÄEUKOrO MACCMBA 

(Pne. 3, Taôji. Z) 

P e 3 K) M e : B KJiaCCMHeCKOH OÔJiaCTM OJIOBSIHHHX MeCTOpOHCfleHMM 
B HeňfleijKOM MaccMBe n ero ÍPMJIJIMTOBOM nexjie SbiJia M3yneHa CBMb 
onoBHHHoŕi MMHepaJiM3aqMM c BMeinaervibiMM rpaiiMTaMM M BepTMKanb-
Haa 30HaJibHOCTb MMHepaJiM3ai;MM B rpaHMTax M nexjie. Ha ocHOBe rvia-
TeMaTMHeCKOM OĎpaÔOTKW JIMTOreOXMMMieCKMX flaHHHX B MaCCMBe SbIJIO 
onpeflejieHO 10 reoxMMMiecKHx THIIOB rpawiTa. Pe3yjibTaTbi (paKTopHOro 
aHaiiM3a noflTBep>KflaioT B3r;isiA o eflimorvi pjifle rviarrviaTMHecKOM flwcp-
doepeHiii-iauMii MaccMBa. MCTOHHMK oJiOBa MineTca B jiiiTMeBbix rpamiTax, 
KOTopbie BeposiTHO, MarrviaTMHecKoro npoMCXOJK êHMH. Bujia cocTaBJíeHa 
MOflejib BepTMKajibHOH 30HajibH0CTM ojioBHHHbix MecTopoJKfleHMM. Mec-
TOpOJKfleHHH BCex THIIOB 06pa30BajIMCb, BCpOHTHO, BO BpeMSI OflHOro 
pyfloo6pa3yiomero npoqecca n MX pa3HOo6pa3iie flaHO nmonomek cpe-
flw, B KOTopyw npoHMKaJiw pyflOHOCHbie pacTBopw. 

A b s t r a c t : Rela t ion of s t a n n o u s m i n e r a l i z a t i o n to enclosing gra­
ni tes a n d vert ica l zonal i ty of m i n e r a l i z a t i o n in grani tes and cover 
has been s tudied in classic region of s t a n n o u s deposits in t h e 
Neydeck massif and its phyl l i te cover. Ten geochemical types of 
g r a n i t e w e r e d e t e r m i n e d i n t h e massif on t h e basis of 
m a t h e m a t i c a l eva luat ion of l i thogeochemical data . Results of 
factor analys is p r o v e a v iew on u n i f o r m succession of m a g m a t i c 
di f ferent iat ion of t h e massif. Source of s t a n n u m is found in l i th i­
u m grani tes w h i c h a r e p r o b a b l y of m a g m a t i c origin. Model of 
ver t ica l zonal i ty of s t a n n o u s deposits w a s compiled. Deposits of 
all types w e r e formed p r o b a b l y d u r i n g one ore-forming process 
and the i r d ivers i ty is given by l i thology of m e d i u m , i n t o w h i c h 
ore-bear ing solut ions p e n e t r a t e d . 

BBefletme 

MecTopojKAeHMíi O J I O B H H H M X pyfl B K p y u i H M x r o p a x r e H c n m e c K M T C C H O 
CB5!3aHH c BapucijMMCKMMM rpaHMTaMM. I l o s T O M y fljiH noHHMaHMa MX pa3Mem;e-

IIMH Heo6xoflMMO n o j m o e M3y^eHMe M x o p o i u a í i MHTepnpeTaii,Míi SBOJHOUMM 
I'paHMTHblX MaCCMBOB. 

B3r;iHA o eflMHOM oojibiuoivi Kpyii iHOropcKOM rpaHMTHOM njiyTOHe B O C H O -
BaHMM KpMCTajIJIHHCCKMX HOpOfl ( W a t Z íl E U e r , 1954) HC OTBCTaeT HOBbIM 
reocpM3nqeci<MM 11 cTpyicrypHbiM rraHHHM (S k v o r , 1985), ô o i i e e BepoHTHMM 
npeflCTaBJííieTCH cymecTBOBaHwe H C C K O J I B K H X MCHBLUMX OT^eJitHbix iviaccMBOB. 
HaMJiyq inwe npeAnocwJiKM /TJIJI ii3yMeHiiH CBJI3H iwexfly rpaHMTaMM M O J I O B H H -

H H M M MecT,opo>K/reHMHMM MMeiOTCH B HeMjieiiKOM MaccMBe; flji5i STOro c y m e c T -
ByioT 2 apry.MCHTa. C O/THOM c T o p o H H , iwaccMB CMJIBHO flMcpcpepeHiiMpoBaH 
n Bee rpaHMTHbie rana x o p o m o o6Ha>i<eHbi H C A p y r o i i c T o p o n b i 3flecb i-ia 

> n-p K. E p a n T c p, UeHTpajibHbiii reonorUMCCKnň wicTitTyT, MaJiocrpaiicKaíi nu. 19, 
Tlpara 110 00. 
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He6ojiwuoM njiomaflM (Kpoiwe nenwaraTOB) npwcyTCTByiOT Bce ranu OJIOBHH-
HOM MMHepajiMsamiM — KOHxaKTHbie rpeňaeHH, JKMJIBHHC rpeňseHbi n opy f l e-
HeHMH B rpaHMTOBux nopcpnpax ii ropHwx nopoflax cpiijuniTOBoro nexjia 

HeMfleqKMM MaCCHB ÍIBJIHeTCfl CJIOJKHblM TeJIOM, COCTOíHHMMCfl 113 pflfla 0T-
AejibHHx MHTpy3MÍí no3flHeKap6oHCKoro—nepMCKoro B03pacTa O H B n e -
flPMJica no cMCxeMe pasJíOMOB C3-IOB npocTwpaHMH B nonepe-myio Aenpeccino 
KpyuiHoropcKoro aHXHKjiiiHopM ( Š k v o r , 1985). C rpamiTaMii MaccMsa 
CBH33H pHfl OJIOBJIHHblX MeCTOpOJKAeHHH, npeJKfle BCerO, >KMJIbHOÍi MOpCpOJIO-
rww jKMjibHbix rpeňseHOB. B paMKax noMCKOBbix n pasBeAOMHbix pa60T Ha 
3TMX MecTopo>KfleHMHX 3a npomefl inne 30 Jiex 6 H J I O c o 6 p a H O MHoro reojio-
rMHecKMx flaHHMx (Z o u b e k n flp.# 1963; S k v o r, 1965 1975) pyAOo6pa-
syromnx ( J a n e č k a ii flp., 1973; B a u m a n n n flp., 1974), nexporpacpii-
necKiix ( H e j t m a n , 1984) n reoxMMimecKMx ( L a n g e M Ä p 1972 • A b s o -
I ó n o v á — M a t o u l e k , 1975). MHTepnpeTannji ycTanoBJíeHHbix flanHbix 
CBOflmiacb K onpeflejieHino CBO^OBoro, nenryeBUflHoro e r p o e H M MacciiBa 
c npeoÔJiaflaiomHMii njiocKMMM KOH-yaKTaiviii OTflejibHwx BHeflpeHi-iii (Z o u -
b e k u flp., 1963). OflHOBpeMeHHO npeo6jiaflaji B3rjiafl o ôecnepcneKTi-iBHOCTii 
opy^eHeHMíi Ha rayôiray Ha nsBecTHbix MecTopoacfleHMax ÄMJIBHHX rpeňaeHOB 
( J a n e č k a M «p., 1973). 

OflHaKO 3a nocjieAHMe ro^bi B STOX Bonpocax HacTajio H3MeHeHiie: Š k v o r 
(1985) flOKa3aji CJIOJKHOCTB HeňfleuKoro MaccnBa, K O T O P H H , no ero MHCHMIO, 
COCTOMT M3 p5Ifla OTflejIbHblX, TeKTOHMMeCKM KOTpOJIHpyeMbíx MHTpy3Mň (K a-
r e 1, 1980), ony6jniKOBa.n cTaT-bio o cymecTBOBaHnn noflHírrnň jinraeBbix rpa-
HMTOB nOfl H3BeCTHbIMH OÔJiaCTHMM OJIOBHHHblX py# B 3anaflHbix KpyuiHbix 
ropax. BbimeyKa3aHHbie flOKJiaflbi OTKpbiBaiOT HOByio nepcneKTHBy BbiHBjíeHiiH 
3aKpwTbix MecTopo>K,a;eHnň ojiOBa H noMoraiOT c03flaTb HOBHH B3niHfl Ha 
ÄncpcbepeHnnairnio MaccnBa, pa3Mem;eHHe opy^eHeHna n ero CBH3B c caMbiMM 
MOJiOflbiMii fliicpcpepeHUHaTaMH MaccnBa. IľepBbiM marOM AOJIJKHO 6biTb 
o6-beKTMBHoe onpefloneHHe rpaHMTHbix TiinOB, nx BbniBJieHne n cocTaBJíeHne 
3BOJiK)B(MOHHOro pafla MaccnBa. flajiee Ha«o ycTaHOBiiTb y n a c r a e MarMaTH-
MecKoŕi flncpcpepeHUMiprn n nocTManwaTimecKOro MeTacoiviaT03a B o6pa30-
BaHnii coBpeivieHHoro COCTOHHHÍI ropHbix nopofl. TojibKO noTOM MO>KHO onpe-
flejIMTb CB33b OpyfleHeHHiI C XHMHneCKH CaMHM pa3BHTHM rpaHIITOM, C JIM-
TIíeBblM rpaHIITOM, KOTOpblH, BepOHTHO, HBJIHeTCH MCTOHHHKOM MHHepajIH-
3annn. 

FeoxMMMHecKPie TMÍM rpaHMTOMfíOB 

B paMKax KpyíuHoropcKiix MaccnBOB jiynine Bcero l o y n e n rpaHMTHbin iviac-
CHB OiaBKOBCKoro Jieca, r^e TMnojioraa rpaHMTOB — neTporpaopiiqecKaa 
( F i a l a , 1968), x o p o m o OTBenaeT reoxnMnnecKOň ranojiornM J a r c h o v -
s k ý S t e m p r o k , 1979) n rfle OTflejibHbie rann rpaHMTOB KapTorpacpii-
MecKM x o p o m o Bbi^ejieHw. 

B HeňfleuiKOM MacciíBe flo cnx n o p HBT cpaBHMTejibHbix reojiori-iqecKMx KapT 
H neTporpacpnqecKMx MaTepnajios n rpaHMTHwe Timw 6 H J I H onpeflejieHH 
TOjibKO na ocHOBe Ti-inoBwx iviecTOHaxo>KfleHnň 6e3 AOCTOBepHoro npe^CTaBJíe-
HHji nx pa3MemeHna ( M a t o u l e k , 1971; B a u m a n n n flp., 1974). Tn-
nojiorna, co3flaHH3H K l o m i n s k y — A b s o l ó n o v a (1974), oCHOBaHa 
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Ha MaKponeTporpac|)MMecKOM oueHKe 3epHWCTOCTM B flyxe cbopiviauMOHHoro 
aHajiM3a ( K o n T e B — J B O P H H K O B , 1955) M He OTpa>KaeT, no iwoeiviy 
MHeHMK), fleMCTBMTeJIbHOCTb CJIMUKOM flOCTOBepHO. 

nosTOMy MM peiiiMJiM Ha npniviepe BjiaxeHCKoro iviaccwBa (oTflejibHbiii BH-
cryn rpamiTOB npw ceBepo-BOCTOHHOM Kpae HewfleuKOro iwaccMBa) c03AaTb 
Tw.nojiorw.io rpaHMTOB Ha ocHOBe reoxwMwnecKwx flaHHbix ( B r e i t e r — H á ­
k o v á — S o k o l , B n e t á r a ) . nocueflyioiJiwe cpaBHenwH c xapaKTepwc™-
KOW ropHbix nopofl MaccnEa no/TTBepawjio oôocHOBaHHOCTb reoxnMwnecKoro 
pacHJieHeHMH n noaTOiviy reoxníviwHecKafl Twnojiorwji rpaHHTOB 6biJia p a c n p o -
CTpaHeHa Ha Becb HewjreiTKww. iviaccMB. 

/ľlOTyMKbl 

J ST. 
A 

3/iaTbi 

PMC. 1. K a p T a rpanKTHbix TMIIOB M M C C T O P T O K ^ C H M H ojiOBa. 
TIOíiCHciiMíi: 1 — rpauMTbi r o p H o r o TMna ľ l — ľ 4 ; 2 — Qojiee CTapmaa nacTb rpamiTOB 
K p y u i H o r o p c K o r o T u n a K Í — K 3 ; 3 — 6oi ice MOjioflasi nacTb rpaHHTOB K p y u m o r o p c K o r o TMna 
K 4 — K 5 ; 4 — JIMTI-ieBbie rpaHMTbl; 5 — MCCTOpO>KflCHHíI OJTOBa M30MeTpMHeCKOM CpOpMW; 
6 _ MeCTOpO>K«eHW5I OJTOBa >KWJlbHOH CpOpMbI; 7 — MCXOJI MaCCMBa; 8 — 30H3 MeCTOpO>K-
/iCHMň ojiOBa n o H H e M e K y ( J a n e č k a e t a l . , 1973). 

H a ocHOBe MaTeMaTWHecKoň oôpaôoTKw (cpai<Topnbiw aHa.nn3, KJiacTpoBbiň 
aHajiii3) 460 jiwTOreoxwMwnecKWx aHajiM30B, npwHJiTHx M3 paôoTw A b s o l ó ­
n o v a — M a t o u l e k (1971), B rviacďiBe 6 HU o Bbiflejieno 10 reoxwMwqec-
KWX TMnoB rpaHMTOB ( B r e i t e r , B ne^aTw). XwMMMecKOe pa3BWTwe iviaccii-
Ba MoxHO jiy^me Bcero Ha6jnojjaTb na nOBeflCHMM rpyr inn sjieivieHTOB Mg-Sr-

http://Tw.nojiorw.io
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T a 6 JI H q a 1 

CpeflHee cojj,ep>KaHne rjiaBHbix sJieivieHTOB-MHflMKaTopoB B rpaHMTHbix TMnax 
H e i i f l e u K o r o MacCMBa 

KOJi-BO M g O T i O , S r Z r V F L i , 0 R b 
n P 0 6 o,,, % p p m p p m p p m % p p m p p m

 K / R t > 

r i 1 9 L 4 9 0,58 274 265 39 0,09 342 249 153 
r 2 3 9 1.06 0,34 172 160 24 0,07 276 262 147 
I3 1 4 ° . 5 4 0.23 108 106 16 0,05 300 281 140 
í 4 6 ° . 2 6 °.19 80 72 10 0,06 283 335 127 
K i 8 0,17 0,06 20 39 4 0 17 
K 2 25 0,24 0,12 25 58 6 0^26 
K 3 4 6 0,15 0,09 25 50 5 0 37 
K4 22 0,15 0,11 24 55 4 0^50 
K s 8 0,10 0,06 24 10 1 0 9 9 
J! 3 0,09 0,05 28 7 1 1*25 

340 
534 
739 
900 

1140 
2020 

492 
580 
690 
S05 

1062 
1270 

60 
62 
56 
48 
35 
28 

npuMevatute: O o p a d o x a H o H a ocHOBe aHaJiwaoB A B C O J I O H O B O H H M a i o y j i K a 
(1971) 

- Z r - T i - V - F - R b - L i . CBH3B Mexcfly BbuiejieHHbiMH ranarviH rpaHHTOB jiymiie 
Bcero BBipaJKeHbi Ha flPiarpaiviMe cbaicrppHoro aHajiM3a (pne. 1). TOTIH rpaHH­
TOB, o6o3HaHeHHbie n — T 4 , oTBenaiOT B KJiaccMnecKOM noHHMaHHH (L a u -
b e , 1876) rpaHHTaivi «ropHWM»; rpaHHTbi, o6o3HaHeHHbie K l — K5, OTBenaiOT 
rpaHMTaM «KpyiiiHoropcKMM»; «JI» o6o3HaneHH jinraeBbie rpaHHTM. 

flwarpaMMa no cbopivie noxoa<a Ha fluarpaMiwy rpaHHTOB CjiaBKOBCKOro 
neca ( J a r c h o v s k ý — S t e m p r o k 1979) M CBMfleTejibCTByeT cKopee 
Bcero B nojib3y e«HHoro flMcpcpepeHirMaJibHoro pana rpaHHTOB Bcero Hewfleij-
Koro MaccHBa KaK npo^yKTOB e^MHOro MarMaranecKoro o n a r a . CyuiecTBOBa-
Hwe flByx OTflejibHbix r p y n n WHTpy3MM c pa3JiHHHMMM ycJiOBMSMM flMcpcbepeH-
UMainiM Kaxevcii ivieHee BeponrabíM. O A H 3 K O nocjieflOBaTejibHoe OTflejieHHe 
rpaHHTOB «ropHbix» ranoB OT «KpyniHoropcKHx» na nnouiaflH MaccHBa H neT-
KaH rpaHima B xnMinecKOM cocTaBe rpaHHTOB, OTHOCÍUHHXCJI K o6eiirvi oc-
HOBHMM rpynnaivi, yi<a3biBaeT Ha npHcyTCTBiie Kai<oro-HH6yflb CO6HTMH B pa3-
BHTHH Macciisa, KOTopoe AO CHX nop ne 6WJIO OTKPMTO. 

XapaKTepHwe coflep>KaHiiH rjiaBHeňiiiHx 3-JieMeHTiOB-MHflMKaTopoB B OT/jejib-
HWX rpaHMTHbix Tunax npe^cTaBJieHbi B Ta6jiHu,e 1- ynpouieHHaa KapraHa 
pacnpocTpaHeHMH rpaHMTHbix TMHOB C rjiaBHWMH MecTopojKfleHMHMH ojiOBa 
npeflCTaBjieHa Ha puc. 2. 

K 

Pojib MarMaTPmecKoň ancpcpepemiiíaiimi M nocTMarmaTimecKoro 
MeTacoMaT03a B o5pa30Bawdii xu.MvmecKM pasBurux rpaHHTOB 

flo CHX n o p lOBecTHbie npoMbiuiJienHbie M e c T o p o ^ e H M a ojiOBa Haxoflfl-
iHneoi B KpyuiHbix r o p a x (L^HHOBeu,, Kpynica, KpacHo), OTHOCHTCH K KonraKTO-
BOMy rany. OHM cBinaHw co CBOflaMH MOJIO^WX, reoxiiMiniecKH cnjibHO pa3-
BMTWX rpaHHTOB C ajlbÔHTOM, TOna30M II JIHTMeBbIMM CJHOflaMH. 3 r a rpaHMTbl 
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B o6m,eivi o6o3HaHeHbi KHK jiMTMeBbie rpamiTbi. B npocTpaHCTBe Heii,neu;Koro 
MaccMBa MecTopoKfleHMíi npMKOHTaKTOBbix rpeibenOB flo CMX nop HensBec-
THbi. OflHaKO jiMTMeBbie rpaHMTH nofloĎHOro xMMM^ecKoro cociaBa 6Í.IJIM y>Ke 
HaiifleHbi M noSTOiviy coBpeivienHbie reojioriiHecKMe noMCKM B o6nacTM cocpe-
flOTOHMBaiOTCfl Ha nOMCK CKpblTWX pa60T Ba>KHHM CpaKTOpOM HBJIHeTCH Bonpoc 

-5 F,Ga,Rb(Li] 

o 
Oo o 

L2 

- 1 -

-2-

r- 1 + 

r- 2 o 

r- 3 D 

r-4 x 

K-1 O 

K - 2 x 

K - 3 A 

K - 4 • 

K - 5 o 

n A 

+ + _ i + 

Sr,Ti,V,Ca,Mg,Zr 

PMC. 2. XliiarpaMMa cpaKTopHoro aHaíiiMa. 
noHCnemiu: n — ľ 5 — rpaHMTbi ropnoro rana; KÍ—K5 — rpaHMTM KpyíHHoropcKOro ra­
na ; Tí — JIHTCBMC rpaiIMTbl 
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T a 6 JI M q a 2 

CoAep>KaHMH Sc, W, Ti, Zn Ľ KaccHTcpirre (ppm) 

MCCTOpOKfleHI-IC 

TjTHL(Kc6ypr 
Po3rpaHM 
ľojiyÔM cKajibi 

A M HbioeH Ber 

Kacpcp 

Ti-m 
M6TaC0MaT03a Sc W 

JTpMMeqaHwe.- l . P o o c, 1972; 2. aHann3bi aBTopa. 

Ti Z n 

OKBapqcBaHHc 
TypMaJiMHM3au,!<m 
XJI0pMTH3aqiIÍI + 
ajTb6HTM3ai4wa 
XJI0pMTM3ai4M>I + 
ajibSnTM3ai(MH 
XJI0pHTH3aL(MÍI 
CKapHa 

4 6 
10 

10 

— 10 

— 10 

120 
600 

1000 

750 

2900 

1950 
2050 

3500 

3800 

280 

50 
— 

100 

120 

1000 

IICTOMHIIK 

fljifl cxpaTeniM IIOMCKOBMX pa6oT Ba>KHHM cpaKTopoM aBJiaeTca Bonpoc 
reHe3iica jniTiieBbix rpaHMTOB — B03HiiKHOBeHMe MecTopo>KAeHiiM nyTeM Mar-
MaTiiqecKOM fliKpcpepeHriiiarniM M JIM MeTacoMaTMqecKii. 

r ip i l npMHHTMM Teopilll MCTaCOMaTľiqeCKOrO B03HMKHOBeHIia HaflOKHBIM 
6yfleT TOJibKo y3Knň iiHTepBan npw noTOJii<e i-iHTpy3Mľi (S t e m p r o k , 1985; 
Š t e m p r o k B paĎOTC B e r n a r d — P o u b a M flp., 1986). T e o p n a 
o MariviaTiiHecKOM iiponcxo>KfleHnn npe/jnojiaraeT TaioKe cymecTBOBaHiic 3a-
KpMTbix MHTpy3MM no3flHiix AwdpcpepeHUHaTOB (S k v o r . 1985) B /jyxe n-i-
noTC3M cppai<ľ4MOHMpoBaHHOM KpMCTajiJTM3aiíiiOHHOH AMCpc^epeHuwanMM 
( G r o v e s — M c C a r t h y , 1978), a CJieflOBaTejibiio npe/inojiaraeT B03-
MO>KIIOCTb B03HIIKHOBeHMfl 3ai<pbITbIX MeCTOpO>KJJeHMÍÍ 3Hfl0K0HT3KT0BbIX 
rpeii3eHOB (K a r e 1 . 1986). 

reoxoMiiqccKii cooxBeTCTByiOT rpamiTbi Kpyruiibix r o p njiyMaciiTOBbiM 
rpaniiTaM ( T a y c o H , 1977), a JiMTiieBbie rpaHiiTbi — iix caMHM MOJIO/JHM 
JiHCpcpepenuMaTaM: jiiiTMM-cpTopMCTbiM rpamiTaM (no K o B a JI e H K O , 1970). 
Bo3MO>i<HOCTb B03HiiKH0BeHiiH STľix rpaHMTOB nyTeM npflMOM MaľMaTM^eCKOM 
JiMCpcpeperiiiauMM flOKasaHa (T a y c o H , 1977; S t o n e . 1982), no i-ieco-
MHCHHO n cyruecTBOBaHMe oôuii ipHoro MeTacoMaT03a B HCKOTOPHX rpaHMT-
iibix Macci-iBax. pa3peniMTb Bonpoc, IOKMM nyTeM B03Hi<iKjia KOHKpeTHaíi rop-
naa nopofla HJIH KOTopbiií cnoco6 iiMeji rjiaBiioe 3HaqeHiie npii nx cpopMiipo-
BaHiiu — Tpy^Ho, noTOMy MTO noqTii HCB03MOKHO oTJiiini'iTb jj,eňCTBJie «aB-
TOMeTai\iopcpii3Ma» (nepepaôoTKa pacTBopaMn, 3aBMc«uji<tMM OT iíHTpysrin) OT 
flefiCTBiiH nocjiCMarMaTiiMCCKOro MeTacoMaT03a (nepepa6oTi<a pacTBopaMn, 
He3aBMciiMMMM OT i'iHTpy3i'iM). B nepBOM cjiyqae 6HJIM 6 M ropHbie n o p o -
JJW 3aKpbIT0ň CHCTCMOM, B KOTOpOIÍ XMMMqeCKOe COCTOHHIie B HacToauieM 
BpeMcnn iipii6jni3iiTejibHO OTBeqajio 6w xriMiiqecKOMy COCTOHHIIIO B MOMCHTC 
OTJiejieiiH OT MarMaTiiqecKoro oqara, n 6bmo 6w BO3MO>KHO na ocnOBe XMMJI-
MecKoro cocTaBa cocraBiiTb AMCpcpepeHUMajibHbiM PHJJ; J\JIR Bcero MacciiBa, 
Bionoqafl jniTiieBbie rpaniiTbi ( r JI e 6 o B n jjp., 1982). ř í p u Teopmi oôniiip-
HOM MeTacoMaTMqecKoň nepepa6oTKii TaKyio peKOHCTpyKUMio cflenaTb HeJib3fl. 
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H a ocHOBe c T a T i i c r a n e c K o r o pa3JiMHMH p e m a i o m M x B J I C M C H T O B (Li, R b , F , 
Bi, W ) MOKfly jiMTMeBHMM rpaHMTaMM M flpyniMM rpaHMTHMMM TMnaivíM, r o -
MorcHi-iocTH xMMin-iecKoro cocTaBa OTflejibHbix THnoB M noTOiviy H T O H C 6 H J I M 
HaňfleHH n e p e x o f l H b i e ranti MOKfly J I M T H C B B I M rpaHMTOM M ÔMOTMTMHecKMM 
rpaHMTOM, Mbi peiuMjiM, H T O jiHTMCBbiM rpaHMT o 6 p a 3 0 B a ; i c H nyTeM M a r a a T M -
qecKOÍi fliícpcpepeHiíMauMM. OflHOBpeiweHHO n e 6 H J I M ycTaHOBJíeHbi cTaTMCTM-
q e c K u e pa3JiMHMíi B xMMMnecKOM cocTaBe rpaHMTOB B 3aBMCMMOCTM O T y^a j ieH-
HOCTM MeCT3 OnpoSOBaHMH OT >KMJI rpeM36HOB. 3 T 0 rOBOpMT O MMHMMaJIbHOM 
iipMivieHeHMM p y A H o r o M e T a c o M a T 0 3 a n p n cpopMMpoBaHMM c e r o / j H a i i i H e r o XM-

M i m e c K o r o cocTaBa rpaHMTOB. 
n O S T O M Y Mbi flywaeiw, H T O jiMTMeBbie rpaHMTbi HBJIÍIIOTCH C 3 M H M H M O J I O -

flbíMM iviarMaTMMecKMMM flucpcpepeHUMaTaMM H e ň f l e i i K o r o MaccwBa. O H M M O -
ryT o 6 p a 3 0 B 3 T b 3ai<pbiTbie cTpyierypbi HOAHÍITM5I, KOTopwe H a f l e a c p b i flJia 
nOMCKOB MaCCOBHX KOHTaKTHMX TpeM3eH0B. l í p l i nOMCKax MOJKHO nOHB30BaTb-

C5I ACTaJIbHOM JIMTOreOXMMMeM rpaHMTOB. 

Tnnbi MecTopoxfíeHMM OJIOBR, CBSI3ÍIUHUX C Heňfíeu,KMM MRCCMBOM 

1. )KnnbHbie rpeM3ei-ibi — S T O T T U H B H e ň f l e u K O M iviaccMBe H a i i 6 o j i e e p a c -
u p o c T p a H e H . fljia MaccMBa siBnuerca x a p a i c r e p H b í M . OTflejibHbie >KHJIM, M O U I -
Hbie OT Cai-ITHMCTpOB flO 1—2 MeTpOB, 0 6 p a 3 y l 0 T 30HBI IHHpOTOM flO 100 M 
H A JI WHOM 1 KM. OTfleJIBHbie >KMJIM HpOXOflHT nO TpelHMHaM, HO flBM5KeHHH 
n o TpeiUMHaM — peflKO. 3 T O MecTopoJKfleHMa nepaBHOMcpHOH cpopMbi, >KMJIH 
nacTO TepaHDTca M n a flpynix TpeniMHax o n s T b HOHBJIHIOTCH. n p e o O n a f l a i O T 
KBapH-cjiiOAiiCTbie r p e í b e H H , npoHBJíniOTCH TaioKc KBapii,-Tona30Bbie M Typ-
MajIMHOBbie. OpyflCHCHHC nOHTM MOHOMMI-iepaJIbHOe KaCCHTCpi'IT (0,5 1 '/o 
OJiOBa), M H o r p c npMMecbio apceHOnwpMTa M jieJuii iHriiTa. P a c n p o c T p a H e H M e 
MMHepajiM3anMM n o BepTMKaJiM B 6oJibiuMHCTBe c n y n a c B j jocTwraeT 2 0 0 M, 
TOJIbKO B MCKJIIOHMTeJIbllblX CJiynaflX AOCTMraCT 5 0 0 M (MeCTiOpOJKfleHMe P o -
jiaBa-BOCTOHHaa nacTb) . CawbíMM KpynHWMM p a 3 p a 6 o T a H H M M MecropojK-
flCHMHMH B npoiu j iOM 6biJiM np>i<e6y3, Poj iaBa, TopHM B J i a r a a M Tp>Ke6eHHa. 

2. MeCTopo>Kfíemia B noirraKTHbix rpemcuax ÔBIJIM O T K P W T H B n o c j i e / j m i x 
r o f l a x : ry6epTKM ( A b s o l ó n o v a — P o k o r n ý , 1983) H BbiKMaHOB 
(S t e m p r o k , 1 9 8 4 ) . OfluaKO n e M«eT p e n b o MecTopoJKfleHMHX, naxof la-
LUHXCH B anwKaJiBHbix nacTí ix JIMTMCBMX MJIM ajibÔMTi-iHCCKMx rpaHMTOB, i<ai< 
i i a n p . MecTopo>i<ACHM5i UMHOBen, MJIM KpacHO, H O O MCCTopo>Kjj,eHH5ix Ha K O H -
Tai<Te flpeBHMx 6 M O T M T M H C C K M X rpaHMTOB c CPMJIJIMTOBMM M C X J I O M . 3 T O — 
KBapu-cjiiOAMCTbie M KBapii-Tona30Bbie r p e r ä e H w . r i p e o ô J i a f l a e T o p y ^ e n e H i i e 
BOJibcbpaMMTa, KaccMTcpMT BCTpenaeTCH p e a c e . O p y f l e i i c n i i e H C conpoBO>K-
flacrcH Me'racoMaT030M BMeuiaiomMX rpaHMTOB M e r o rei-icTMHCCKoe nojio>Ke-
H H C n e coBceM H C H O . 

3. B MMJiax rpauMTi-ibix nopdpnpoB MMOOTCH fíBa MecropoMneuns. H a M C O 
Topo>i<Aei-iMH C T p a n b , io>i<Hee OT j j ep . HoTynKM 3 a j i c r a e T >KHJia r p a u M T - n o p j 
cpMpa B cpMJiJiM-rax, npocTMpai-iMíi c BOCTOKa n a 3anaf l , c rpeii3CHM3aHMCM 
ii opyACHeimcM KaccMTepMTa. H a MecTOpo>i<AeHMM «Ejiei-in Bpx» O K O J I O A G P -
TopuM EjiaTi-ia MMi-iepajiM30BaHo 7 >KMJI rpaHMT-nopcpMpa ccBcpo-ro>KHoro 
HanpaBJíeHMíi, KOTopbie npoBMBaiOT A P C B H M M 6MOTMTMHCCKMM rpaHMT (TMII K2) . 
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4. OjioBHHHan MHHepajiuaamíg ^MJUIHTOBOFO vexjia CBH3aHa c Kpyxonanaro-
UIHMH 30H3MH >KWJI B B0CT0HH0-3anaflHWX TCKTOHJMeCKMX 30H3X COIipOBOJK-
flaeMbix O 6 U I M P H W M MexacoMaxosoM. B aaBHCMMocra ox VflajieHHOcxw ox 
rpaHMTHoro KOHxanxa M O M O Ha6jno f laxb SOHBI C npeo6j iaf laHne M HBHxxepM-
samm, OKuapijeBaHMa, xypMajiHHMsapHH, aJib6nxM3au,HM H xjiopnxMaamm Eo-
raxoe opy^eneHMe KaccuxepHxa ( 1 - 2 % ojiosa) cocpefloxaHHBaexc* B nen-
XpajlbHHX M3CXHX KVUl, B OKOJIOJKMJIbHWX MexacOMaXMXax 6bIJIH VCXaHOBJieHW 
coflepacaHM ojiosa 0 , 1 - 0 , 5 % (B 1 á h a M flp., 1985). B Mecxax r f l e >K M J 1 B-
Hfaie 30HW nepeceKarox jinxojiornqecKH HanGojiee Hafle>KHbie ropwaoHTw c W 
JIKTOBOM c e p n n (Mexa6a3MXBi, CKapHbi), npoxoAMT npocxpaHcxBeHHbiM mexa-
coMaxos M B03HMKaiox S K O Ô H cxpaxncpopMHbie pyflHbie xejia, nanpniviep na 
Mecxopo>KfleHMM Kacpcp B6JIM 3M cejia 3jiaTbi Konen, ( A b s o l ó n o v a , 1984). 

BepmKajibHas 30HajibHocTb oiiOBsiHHoro opyneHemin M ero reHe3uc 

Rnx noHMMaHMH MexajiJioreHMqecKoro pasBUXMs Henflein<oro MacciiBa 
Ba»Ho peuiMXb flBa Bonpoca: reHesnc OJIOBAHHOH MHHepajinsauMn B cKap H e 
na MecTopoaweHMM Kacpcp BÔJIHSM 3jiaxoro Konu,a n BsaMMoneňcxBMe 
«>KM.JIbHbIX» M «K0HXaKXHbIX» rpeM3eH0B. 

MecTopo» f l eHMio Kacpcp HeKoxopwe aBxopbi, rjiaBHbiM o6pa 3OM n o Ä BJIHH-
H M e M BsrjiHAOB HeMeiiKow reoJiorMqecKOM IHKOJIH O flOBapnccKOM OJIOBO-
HOCHOM MexajijioreHiiqecKOM s x a n e ( B a u m a n n — T e s c h e n d o r f 1978) 
npHiiHCWBaexcH cxpaxncpopMHbiň xapaKxep. flpyroe MHemie BwcKaaaji no axo-
My noBOfly n e p x o JI b R (B paôoxe B e r n a r d — P o u b a M flP 1986) 
npHMwe Ha6jiK)fleHMa MaKpoxeKcxyp B cxapbix BbipaôoxKax (S t r n a d B pa6 
J a n e č k a M «p. 1969, 1973) nofl^epKHBaex s n a ^ e n n e KpyxonaflaromHx 
aooibHwx 30H xaioKe AJIH opy^eHemia B CKapHOBon jiMHse. TaioKe H HOBOC 
reoj ioraqecKoe KapxnpoBaHwe CBHflexeJibcxByex o nepBnnHOM JKHJIBHOM xa-
pai<xepe opy^eHeHMíi (B 1 á h a M «p., 1985). 

Bojiee TpyflHWM ^BJIHCXCH pemeHne oxHOiueHMa ÄMJIBHMX M KOHxaKXHbix 
rpewseHOB, npaiwoK KOHxai<x Koxopbix H e 6WJI HMKOrfla Ha6jno«aH Bo Bpeiwa 
nOMCKOB B 60 M 70-x roflax npeo6jiaflaji ssrjiHA o 6ecnepcneKXHBH0cxn n p o -
AOJDKCHHH JKHJIBHHX rpeňseHOB H a rjiy6nHy, HXO npMBejio K cos^aHmo npefl-
CTaBjíeHMH o XOM, HTO 6oraTwe KOHxaKTHbie rpeňseHOBbie MecTopojKfleHwa 
y * e noflBeprjiMCb Renynawn-. HanpHMep S t e m p r o k (1985) HecMoxpa 
Ha xo, nxo Ha flpyrnx Mecxopo>KfleHMax ojiOBa (Kpyn K a, KpacHo) JKMJibHbie 
cxpyKxypbi Bcerfla Haxoflaxca B 30He e3K30KOHxaKxa KOHxaKXHbix rpeňseHOB 
fíjix HewfleuKoro MaccMBa obrna co3flaHa npoxi-iBOnojiroKHaa Mo^ejib >KMjib-
Hbie rpewseHbi 3«ecb AOJIJKHBI 6WJIM cJiy>KHx:b Kai< npuBOflHbie KaHaJibi pac-
XBopoB B 6onee BHCOKMX npMKOHxaKXHbix apycax iviaccMBa, c e r o i d y>Ke apo-
AIipOBaHHWX. 

HOBMW BsrjiHfl na BsaMMOOTHOineHwe O6OMX XHHOB rpewseHOB BbicKasaji 
K a r e l (1980), Koxopbiň nocjieflOBaxeJibHO ncnojib3yex onbix nojiyqeHHMH 
na iwecTopoacfleHMH KpacHo H KpynKa B oOJiacxw HeôfleqKoro MaccMBa O H 
npeflnojiaraex cyuiecxBOBaHwe 3aKpbixwx noflHaxMň jinxneBbix rpaHHXOB 
c KOHxaKXHHMM rpew3eHaMH M ÄMJibHbie rpeň3eHM cnwxaex xnnoiví 3 K 3 0 K O H -
xaKXHoro opy^eHeHMa, pa3BMXbiM B 6ojiee cxapuíMx 6noxnxnqecKMx rpaHH-
xax. HoBbie pa3BeflonHbie paôoxbi H a BjiaxHeHCKOM MaccwBe (reojiornnecKoe 
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KapTMpoBaHMe, jin-roreoxnivina) (B r e i t e r, 1985) n na CPMJIJIMTOBOM nexjie 
(B 1 á h a M flp., 1985), a TaioKe n TeoperanecKne 3aKjnonenna Š k v o r (1985) 
B o6meM coBnaflaiOT c rnnOTe3oň K a r e l (1980). MCTOHHMKOM ojioBa n npo-
HeccoB opyfleHeHMfl cnnTaioTca jiMTMeBbie rpaHMTH MJIH SMaHannn, BbicTy-
n a i o m n e M3 rjiyônHHbix MCTO^HMKOB no Teivi >i<e KaHajiaiw, no K O T O P H M BH-
CTynajín c OTHOcnTenbHO HeôojibinnM onepe>KeHne;vi n jinTneBbie rpaHMTbi. 
B OTunnnn OT S t e m p r o k (1963) MM flyiviaeivi, HTO reHC3nc pyflOHOCHbix 
pacTBopoB HaxoflMTca B TecHOM CBH3M c flncpcpepeHnnannen JinTWeBbix rpa-
HHTOB. M H npe^nonaraeivi, MTO B ycjiOBnax Kpynrabix r o p MariviaTnqecKaíi 
AncpcpepeHnnanna flOJiJKHa 6bma flOcrarHyTb CTeneHn Jini-neBbix rpaHMTOB 
H TOJIbKO nOTOM MOľJIO npOM30ň™ OCBOÔOJKfleHMe pyflOHOCHblX pacTBopoB. 

H a ocHOBe coBpeMeHHbix 3HaHnň cocTaBJíeHa MOflejib BepTMKajibHoň 30-
HajibHOCTii TnnoB opyfleHeHMH (pne. 2). I l p n STOM BCC T I M M iviecTOpojKfleHnň 
cnnTaeivi pe3yjibTaT0M e ^ n n o r o n p o n e c e a opy,n;eHeHna. ľlecTpoTa TnnoB 
MecTopoKfleHi'iň 6biJia Bbi3BaHa na^eHucM TeivmepaTypbi pacTBopoB n necTpo-
Toň jii'iTOJiornn ropnbix nopofl, B KOTopbie pacTBopbi npoHi'iKajni. 

MecTopo>KfleHne, npen,CTaB.naK)in,ee 30Hy 3H,ij0K0HTaKTHbix rpeň3enoB flo 
cnx nop He 6biJio B 3Toň o ô n a c r a O T K P H T O . TojibKO nHflnnnn cy6ropn30HTanb-

Pl'IC. 3. BCpTMKajIbHaH SOHaJIbHOCTb TMnOB OpyflCHCHUH. 
llOílCHeHIlíl: 1 — JlHTIICBbie rpaHMTbi; 2 — OMOTMTMMeCKMC rpaHMTH; 3 — rpaHMTHbIM n o p -
CJJUP; 4 — KOHTaKTHblŕí nerMaTMT; 5 — KOHTaKTHbIM rpeM3eH; 6 — CpMJIJlMTbl; 7 — CKapH; 
8 — OJIOBÍIHHOC OpyflCHCHMe >KMJlbHOÍÍ CpOpMbI M MeT3COMaT03; 3 F — 30Ha 3HflOKOHTaKTHbIX 
rpeM3eHOB; >KX — 30Ha JKMJlbHblX rpCW3HeOB; K ŕ — rpeíÍ3eHbI Ha KOHTaiCre C CpMJIJIHTaMIl; 
M O — 3 0 H a MMHepaJTM3aHMH B CpMJlJIMTaX; ConpOBO>Kflai01HMe MimepaJiM: K — KBapiI, 
T l i — TOna3; AB — aJIbSl-IT; X — XJTOpMT; TYP — TypiviajiMH. 
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HWX KOHTaKTHfalX rpeM3eHOB C peflKMM npOHBJíeHMeM BOJIbCppaMMTa 6bIJIM 
ycTaHOBJíeHbi B JIMTMCBOM rpaHMTe B IIo/iJiecH. 

MecTopoKfleHMH 30HBI >KMjibHbix rpeíbeHOB B iviaccMBe LuiipoKO p a c n p o -
CTpaHeHbi (PojiaBa, rip>Ke6y3, Xp>Ke6e-qHa, TopHM Ejiaraa M T. p,.). 

EtojiOKeHMe iviecTopo>KJieHMM Ha KOHTaKTe 6noTHTnqecKnx rpaHiiTOB 
II CpMJIJIHTOB HC MMeeT 0AH03HaHH0e OÔTiHCHeHMe. HeKOTOpbie aBTopw OflHO-
3HaqHo CHMTaiOT Mx HacTOfliUMMH 3HflOKOHTaKTHWMM rpeií3eHaMM Xy6epTKM 
( A b s o l ó n o v a — P o k o r n ý , 1983) M BbiKiviaHOB ( S t e m p r o k , 1984). 
B npefljiaraeiviOM MO/JCJIM 3TM MecTopoJK/ieHMfl npeflCTaBJíínoT BTopyio 30Hy 
KOHTaKTHbix rpeřbeHOB, B03HMKaiornMx pacceHHi-ieM py/JOHOCHblX paCTBOpOB, 
AOCTMrHyBUIMX 3KP3H CpMJIJIHTOB C flPyľOM CTpyKTypHOM cxervioii. HM MeCTO-
poJKJieHMe XyôepTKM, HM iviecTopoKJieHMe BbiKiviaHOB He H3yneHbi B TaKoií 
Mepe, HTo6bi M O Ä H O 6 H J I O OKOHnaTejibHO peuiMTb STOT BOnpoc. 

Opyjj;eHeHMe B rpaHMTHbix nopcpnpax B paMKax rpaHMTHOro rviacciiBa pa3-
BHTO Ha MeCTOpO>KfleHMM EjieHbl Bpx M B CpMJIJIMTOBOM nexjie Ha MecTopo>Kfle-
HMH CTpaHb. 
fljui Bcex flo CMX n o p onMcaHHMx TMnoB opyfl;eHeHM5i HBJíaeTCH xapaKTepHHM 
KBapiI-TOna30BHM M KBapiJ,-MyCKOBMTMHeCKMM py/JHblií MeT3C0MaT03. 

Opy/jeHeHMe B CPMJIJIMTOBOM nexjie CBH3aH0 c KpyTona/jaioiHMMM TCKTOHH-
qeCKMMM CTpyKTypaMM BOCTOHHO-3anaJIHOrO npOCTMpaHMH. B 3aBMCMM0CTH OT 
y/janeHHOcra OT rpaHMTHOro KOHTaKTa nposiBJíjHOTCH 3 0 H M rn/ipoTepMajibHbix 
M3MeHeHMM c npeoÔJia/iaHMeM OKBapueBaHMíi (iviecTopo>K,n,eHMe rjraHKc6ypr), 
TypiviajiMHM3aiíMM (iviecTopoJKfleHMe Po3rpaHM) H ajib6HTM3aiiMM M XJIOPMTM-
3an,HH (iviecTopojKfleHMe «B /iepax» OKOJIO cejia 3jiaTbi KonenJ. K nocJie/JHen 
30He OTHOCMTCH M MeTacoMaTMHecKM nepepa6oTaHiibiM ci<apH Ha iviecTopo>K-
fleHMM Kacpcb OKOJIO cejia 3naTbi Konen,, Ha KOTOPOM I O K Ha e/iHHCTBeHHOM 
Twne MecTopo>Kjj;eHMM npeoÔJiaiiaeT MeTacoiviaT03 ropM30HTOB corjiacHoro 
3ajieraHMH no cpaBHeHMio c opy/ieHeHneM B KpyTona/jaKHniix >i<iuiKax. 

BepTMKajibHbiM M3MeHeHM5iM xapaKTepa MexacoiviaT03a cooTBeTCTByiOT M H 3 -
MeHeHMtf coflep>KaHMM pacceaHHbix sjieivieHTOB B KaccMTepMTe, Hanp. Sc M Ti. 

B MecTax, r/je jiMTMeBMM rpaHMT BHCAPÍIJICH npawo B cpiijijiMTbi (Ha pne. 
3 He noKa3aHo) Hanpniviep, B ITo/jJiecM, o6pa30BajiMCb KOHTaKTHbie HBMrrepbi 
c OKBapueBaHMeM, Tona3anneň M pacceaHHbirvi KaccMTepuTOM. 

TlpOrH03Hbie 3aKJIK)MeHMH 

BbIJIO AOK33aHO, HTO ÔOJIbHIMHCTBO MeCTOpOÄ/JeHMH OJIOBa HeMfleHKOľO 
MaccMBa cocpeflOTOHCHO B HaMÔojiee JiMCpcpepeHUMpoBaHHbix Timax rpaHMTOB 
IIJU'I B COCe^CTBe C HMMM. B HeHTpaJIbHOM H3CTM MaCCMBa M BjiaTeHCKOM M3C-
CHBc reoxMMMi-iccKOe pa3BMTMe flOCTMrjio CTeneHM JiMTneBbix rpaHMTOB. M H 
npe/mojiaraeivi, HTO JiMTMeBbie rpaHMTbi BO3HHKJIM, rJiaBHbiivi o6pa30M, nyTeivi 
ManviaTMqecKOM /jiicpcpepeHUMairaM (K o B a JI e H K O M flp., 1970) M MoryT 
o6pa30BaTb 3aKpbiTbie Tejia M Ha rjiy6nHe MaccMBa (T a M JI o p, 1978). H a 
no/JHflTMM jiMTMeBbix rpaHMTOB no aHaJiorMM c MecTOpojKJieHMflMM UMHOBCH, 
II KpaCHO MO>KHO 0>KMflaTb MeCTOpO>KfleHM5I KOHTaKTHHX rpeíbeHOB npoMbim-
jieHHoro 3HaneHHH. B3ľJi5iJiOM K STOiviy 3Hawr,ejibHo;viy Tímy MecTopo>KfleHMM 
BCC OCTajIbHbie TIinH MOJKHO CHMT3Tb TOJIbKO MHflMHriHMM. 

KaK MeTOJj; noMCKOB MOJKHO peKoiviaHJioBaTb jiMToreoxMMMK) B iviacuiTaoe 
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i : 10 000 c uejibio yTOHHeHMH oGieivia Han6ojiee fliicpcpepeHunpoBaHHbix TH-
noB rpaHMTOB M onpefleneHM opeojiOB 3aKpbiTwx noflHírniM JIMTCBMX rparní-
TOB. O^CHb B3)KHHM HBJIfleTCfl M fleTaJIbHMM CTpyKTypHblit aHaJIM3 flJIfl M3y-
neHMH CTpyKTyp CBOAOB Hafl MjtaflinMMM MHTpy3MHMM. B HaflejKHbix MecTax 
npMMeHHK)TCH MeTOfl peCpJieKCHOM CeMCMMKM. 

B HacTOflinee Bpeivm oni-icaHHaH MOflenb npoBepneTCH Ha Tejie jiMTMCBoro 
rpaHMTa B oKpecTHOCTHX nofluecM. 
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