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HATAJIMH B. CAHMHA* 

MMHEPAJIOrO-rEOXMMMHECKME KPMTEPMM nOMCKOB 
OPyflEHEHMH 30JIOTO-nOJIilMETAJIJIMHECKOrO TMHA 

(Pne. 4) 

P e 3 io M e : OpyAeHeHMe 30noTo-nojiMMeTajiJiniecKOro Tuna n p n y p o i e n o 
K TOJime 3cpcpy3MB0B ocHOBHoro-cpeflHero COCTEBOB. Ero pa3MemeHne KOHT-
ponMpyeTCH KynojibHO-KOJibî eBOÍt cTpyícrypoii. MarMara3M w opyseHerae 
HivieioT napareHeTMiecKyro CB;i3b, oSycjiOBJíeHHyw SBOJHoqneM jiaTMTOBOM 
pyaHo-MariviaTMHecKOM ciicrreMbi. JlaTMTOBbiii MarMaTM3M — HenpeivieHHoe 
ycrcoBMe pa3BMTMH 30JiOTo-noJiMMeTajiniwecKOii MMHepajiM3aqnM. cťaijHajibHbiM 
C0CT3B, MeTacoMaTMiecKaa 30HaJibH0CTb, reoxMMMqecKwe ocoSeiraoc™ ( n o 
BbiuieHHbie co«ep>KaHMH Pb, Zn, Au, Ag, npjiiviasi Koppejiauna K/Na M Au) 
BMeiUaiOIHMX 3ÍlCpy3MB0B — KOCBeHHbie KpMTepMIÍ nOHCKOB OpyfleHeHMH. 
ripaiviaH MMHepaJibHaii 30najibH0CTb, H3MeHeHJie Pb/Zn M Au/Ag OTHOineHMŕi, 
ypoBHsi KOHqeHTpnpoBaHM>i Au M sjieMeHTOB-npMMecew B cyjibcbwflax no na-
fleHJllO pyflHHX 30H; ypOBHH KOHUeHTpMpOBaHHÍI SJieiVieHTOB-MHflMKaTOpOB 
B reoxMMMqecKMx nojiax, ropM30HTajibHasi H BcpTMKajibHasi reoxMMMMecKasi 
30HajibH0CTb — npjiMbie KpiiTepMK, yKa3biBaiom.ne Ha pa3BMTMe 30JioTo-no-
jiMMeTaajiMiecKoro opy^eHeHMsi. 

A b s t r a c t : T h e gold-polymetal ores type is local izated in effusive 
rocks (latite, basa l t s , andesi tes) . I ts local izat ion is control led by t h e 
d o m e - s h a p e d s t r u c t u r e . M a g m a t i s r n a n d ores h a v e p a r a g e n e t i c re lat ion, 
caused by evolut ion of la t i te o r e - m a g m a t i c system. T h e indi spensab le 
condit ion of gold-polymetal m i n e r a l i z a t i o n ' s d e v e l o p m e n t is la t i te mag-
m a t i z m . Fac ia l composit ion, m e t a s o m a t i c zonality, geochemical special 
features c o n t a i n i n g effusive (hight contents P b , Zn, Au, Ag, direct cor­
re la t ion of K,Na a n d Au) a r e ind i rec t cr i ter ion prospect ing of ores. 
T h e direct m i n e r a l zonality, changes of P b Zn and Au/Ag and level 
of c o n c e n t r a t i o n of Au end e l e m e n t - a d m i x t u r e s in s u l p h i d e by decreas ing 
ore's zone, level of e l e m e n t - i n d i c a t o r s ' c o n c e n t r a t i o n s in geochemical 
fields, hor izonta l and ver t ica l geochemical zonal i ty a r e d i rect cr i ter ions 
of gold-polymetal ores deve lopment . 

ÄKTyajibHMM BonpocoM reojiorMMecKoii HayKM no-npeJKHeiviy ocTaeTca 
KpyrmoMaciiiTaOHoe npon-io3npoBaHMe M noMCKM c n e n o r o opyfleHeroifl oco-
6eHH0 Ha rjiy6oKii\ ropw30HTax M cpJiaHrax jieřicTByiomMX MJIM roTOBHiuMxca 
K 3KcnnyaTauMM MecTopo>KfleHnax. Ycnexu AajibHewiiiMx reojiornqeci<Mx MC-
cjiCAOBaHMM Bceu,ejio 3aBMCHT OT KOMnjieKCMpoBaHMH TpaflMĽ(MOHHbix reojio-
niqecKMx M HOBbix reoxwMMqecKMx Mexo^OB. CyiUHOCTb reoxMMMMecxMx no-
HCKOB MeCTOpOJKfleHMM, KaK M3BCCTH0, CBOflHTCa K peilieHMK) 3StJ\aH OÔHapy-
>KeHMH M MHTepnpeTanMM rcoxMMMqecKMx aHOManMW, npM STOM CCJIM o6aa-
pyjKeHwe anoMajiHÍi B nacTOHHTee Bpeiviíi He npeflCTaBJiacT ocoôoíi CJIOJK-
HOCTM, TO MCTCflni<a Mx MHTepnpeTanwii ABjiaeTCfl MeHee pa3pa6oTaHHOii, ^ T O 
PC3K0 CHM)KaC~ SCpCpeKTOBHOCTb reOXJ-lMMMeCKMX nOMCKOB. Tipu JIOKaJIbHOM 
nporno3MpoBaHMM npHMeHCHMe reoxMMwqecKMx MeTOflOB ocJiOKi-iaeTca ne-
o;n-io3naHHOCTbio iiHTepnpeTauwM reoxMMMHCCKMx aHOManwM, OCO6CHIIO Ha 
TejiecKonwpoBaHHbix py^Hbix o6T>eKTax. 

* H. B. C a H M H a, MHCTMTyT reoxMMMw MM. A. n . BMHOrpaflOBa, CnôiipcKOro OTflejiemia 
AH CCCP, 664 033, MpKyTCK 33. 
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nepcneKTMBHMM HanpaBJíeHMeM reoxMMM^ecKMx MCTO^OB IIOMCKOB HBJIH-
eTca pa3pa6aTbiBaeMOc T a y c o H O M (1982; 1984) npeflCTaBJíeHMe o paa-
jiM^Hbix pyflHO-MariviaTMMecKMx ďicTeiviax, B HacTHOCTM„ jiaTiiTOBoro rana, 
npoflyKTMBHbix na onpe^ejieHHoe opy^eHemie. 

Ha npMMepe APKMMHCKOH py^HO-MarMaranecKoň CMCTCMH 3a6aíÍKaJib5i 
pacciwaTpMBaiOTca reoxMMMnecKMe npM3HaKM M KpMTepMM noMCKOB opyfleHe-
HMH 30JiOTO-nojiiijMeTajiJiiiHecKoro rana. 

ApKMMHCKaa pyAHO-MarMaTMqecKan cMCTema ccpopMMpOBajiacb B oporco-
Hyio anoxy MC3030MCKOM TeKTOHO-MarMaraHecKoň aKTMBM3au,HM 3a6aťÍKa;ii>H. 
B TeKTOHMqecKOM njiaHC OHa Bbipa>KeHa OAHOMMCHHOM i<ynojn>HO-KOJibueBOň 
CTpyKTypoíi BToporo nopjiflKa c flwaivieTpoM 25 KM M MiweeT ranMHHoe ^JIH 
aHaJiorMHHWx KynojiOB reoJiornqecKoe CTpoeHwe (pne. 1). B íiflepHOw, H3M6O-

Pwc. 1. Cxeivia reonornqecKoro CTpoeHMa APKMMHCKOH KynojiOHOKOJibueBOw CTpyKTypw 
M pa3MemeHMH TwnoB iviHHepajiH3auMM (cocrasjíeHM c ncnojib30BaHHeM MaTepnaJiOB M. A. 
M e c H O K O B o i i , B. C. K o p M H J i M i i b í H a , A. A. M B a H O B o i í , C. n . K a p e j i M H a 

M flp.) 
noncneHMíi: l — KapSoHaTHO-TeppHreHHbie o6pa30BaHMH ( e ( ) ; 2 — TeppnreHHbie o6pa3o-
BaHMH (J,); 3 — nOKpOBbl ByjIKaHMTOB (J2_J : TpaXMaHfle3MT06a3aJIbTbI, TpaXMaHfle3MTbI, jia-
THTbl; 4 — MOHL(OHMTOMflbI; 5 — nOfl3eMHMM KOHTyp MHTpy3HBa nO rpaBMMeTpHHeCKHM 
itaHHbíM B. M. K p a B M e H K o. TjiaBHbie POM flaeK: 6 — TpaxHaH#e3MTOBbie nopcpupuTbi ; 

7 — rpaHMT-nOpCpHpbl; 8 — rpaHOflMOpMT-nOpCpHpbl; 9 — flMOpMTOBbie nOpCpMpMTbl; 10 — 
jiaMnpotpMpbi. Py^Hbie 3OHH C MHHepanM3aHMeH onpejjejieHHoro cocTaBa: 11—TypiviajiH-
HOBOM; 12 — KOjmeflaHHOM; 13 — nOHHMeTaJIJIHMeCKOM ; 14 — aHTMMOHMT-peaUbrapOBOfl; 
15 — mjiMxoBbie opeojibi pacceimMa KMHOBapw; 16 — npe^nojiaraeivibie pyflOHOCHbie 3OHH ; 
17 — TCKTOHHMeCKMe HapyíUeHMH; 18 — KOHTyp KOJIbUeBOH CTpyKTypbl : a) flOCTOBepHMII.. 
^) npeAiio.naraevibiM: 19 — HOMep pyflHOM 30HH. 
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jiee npMnoflHflToň nač™ oÔHa>KaiOTCH flpeBHwe naneo30MCKMe (Gj) oca-
flo^iHO-MeTaiviopcpMqecKMe nopoflbi; a TaioKe rpaHWTOWflbi M ocaflOHHbie o6pa-
30BaHMH ropcKoro B03pacTa; B nepMcpepMHecKOM, Han6ojiee onymeHHoií nacTii 
CTpyKTypbl pa3BMTbI 3CpCpy3MBM M cyÔByjiKaHMMecKMe o6pa30BaHMH lopcKoro 
B03pacTa. flaíÍKM (J2-3) Beepoo6pa3HO pacxoflaTCH OT ueHTpa CTpyKTypw, na-
CJieflya HanpaBJíeHMe paAwajibHbix pa3pbiBHbix HapymeHľiň. Py^Hbie oô^eKTbi 
30JioTO-nojiMivieTajiJiMqecKoro rana npnypoqeHbi K TOJiuje 3Cpcpy3HBOB. 

MariviaTiiMecKMe nopoflbi KOJibneBOM CTpyKTypw B MHTpy3MBHoii cpauwM 
npeflCTaBneHbi rpaHMTOJ-maMH H MOHij;oHMTaM#aMM, B flaMKOBOM-flMopMTO-
BbíMM M KBapqeBbíMM flMopMTOBMMM nopcpupiiTaivM, rpaHOflMopiiT-rpannT-
nopcpMpaMM, jiaivinpocpMpaMM, B 3Cpcpy3MBHori — TpaxnaHAe3MTo6a3ajibTa-
Mii, TpaxnaHfle3MTaMM, jiaTMTaiviM. Bee nopoflw OTJiMHaioTCíi noBbiineHHoň me-
jio^HOCTbK) (cyMMa mej ioqeň floeraraeT 7—9 % npw npeo6jiaflaHMM K 2 0 HaA 
Na 2 0), a Tax>Ke noBbimeHHwiviH coflep>KaHMíiMM jieTynnx M pe^roix 3JieivieH-
TOB — F, Li. Rb, Mo, Ba, Sr, Be, V, Ni, Co, Cr (3 o p M H a — C a H M H, 1980). 
Elo neTpOXMMMMeCKMM M reOXMMMHeCKMM npM3H3KaM OHM KOMarMaTMHHM 
ii npnHaflJie>KaT K jiaraTOBOií cepi-iw 3a6afiKaJib5! (T a y c o H, 1984), KOTopan 
ccpopMwpoBajiacb B pe3yjibTaTe SBOJUOipm jiaraTOBOň Marivibi, flBJintoiiieMCfl 
fliicpcjjepeHqMajibHOM BbinjiaBKoŕi MaHTMÍÍHoro BemecTBa. 

OnpeflejieHMa a ô c o j n o r a o r o B03pacTa (MHcraTyT reoxMMMM CO A H CCCP) 
noi<a3biBaK)T B03pacT 3cpcpy3MB0B KOJibueBOií CTpyKTypbl — 192 — 169 + 5 
n 1 5 3 -f 4 _ 146 + 6; flaei< — 172 + 8 — 169 + 8, rpaHiiTOMflOB — 153 + 
+ 4 — 146 + 6, rMflpoTepiviajibHO M3MeHeHHbix nopofl — 140 MJIH. jieT. 

PyflHbie rejia >KMjibHoro Tuna npi-iypo^eHbi K jioKajibHWM 30Haivi rMflpoTep-
ManbHO M3NieHeHHbix nopofl, TMna jiMCTBeHMT0B-6epe3MT0B, KOTopwe pa3BMBa-
K5TCH no paflwaJibHbiM pa3pbiBHbiM HapymeHMjiM APKMMHCKOM KOJibneBOň 
CTpyKTypw ceBepo-3anaflHoro npocrapaHi-ifl M KpyToro na^eHi-m Ha roro-3a-
nafl. MiiHepanbHbiM cocTaB pyflHwx Ten onpeflejiaeTCH cyJibCpMflaiviM: ni-ipwTOM, 
rajieHMTOM, ccpajiepuTOiví, cyjibcpocojiHMM, apceHonwpMTOM, xajibKOnwpMTOM 
ii >KMJibHbiMM MMHepajiaMM — KBapneivi, KapoHaTOM, TypiwajiMHOM, cjiaraio-
ĽUMM pHfl napareHeTiiMecKMx accouwanwri. 3OJIOTO B pa3Hbix KOjra^ecTBax 
o6biqHO o6Hapy>KMBaeTCH n p n xMMwqecKOiví aHajirae pyfl, MTO n03B0JiaeT, y^w-
TbiBaa coBpeivieHHbie SKcnepwMeHTajibHbie flaHHbie (M M p o H o B — r e JI e-
T M M, 1979 M Ap.) npeAnojioJKMTb TOHKOflMcnepcHyio cbopiviy ero naxo»cfleHM5i. 
n o npocTMpaHMio py#Hbix 3 0 H MecropOAfleHMÍi (c ioro-BOCTOKa Ha ceBepo-3a-
nafl n, cooTBeTCTBeHHO, OT HflepHOM MacTM Kynojia B HanpaBJíeHMM ceBepo-
-3anaflHOÍí nepwcpepMM ycTaHOBJíeHa MMHepaJibHasi 30HajibHOCTb KOTopaa 
npoHBJíaeTCH B nocJieAOBaTejibHOÍi civieHe paHHMx BbicoKOTeivinepaTypHbix 
aCOI];MaLl,MM TypiViaJlMHOBOÍÍ M KOJIHeflaHHOM, OTHOCMTeJIbHO n03flHHMH HM3-
KOTeivinepaTypHbiMH napareHe3McaMM nojraMCTajuiiíHecKoň M aHTMMOHMT-
-peajibrapOBOň cra^m: MMHepanM3aiiMM. 

XtaHHbie no M30TonHOiviy cocTaBy pyflHoro CBMHu;a MecTopoK^eHMÍi CBMAC^ 
icjibCTByeT o rJiy6nHHOM MCTOMHMKe py^Horo BemecTBa (O e cp e JI o B, 1984), 
MTO COBMCCTHO C neTpOreOXMMMMeCKMMM flaHHbIMM n03BOJI5ieT CBH3bIBaTb 
cpopMMpoBaHne opyAeHeHwa c rMApoTepiviajibHbiMM pacTBopaMM, OT^CJIMB^ 
UIHMHC5I OT jiaTMTOBoro o^ara, npoflyi^npoBaBLuero MariviaTMTbi nHTpy3MB-
non, 3cpcpy3MBH0M M flaíiKOBOM cpa^MM, T. ew. OMeBM^Ha napareHCTuqecKan 
CB5i3b MariviaTM3Ma M opyfleHeHMH, noflTBep>KflaeMaa B33HMHMM pacnojio:>Ke-



94 CAHMHA 

HMeiw pyflHbix npoHBJíeHMň w MarMaTimecKMx n o p o f l B KOJibn,eBoň c r p y i c r y p e . 
TaKMM o 6 p a 3 0 M , n p n p o f l H b i e o 6 p a 3 0 B a H i i H ApKMMHCKoro Kynoj ia (iviarMaTH-
qecKMe, rMflpoTepiviajibHO n3MeHeHHbie nopof lb i , a TaK>Ke p y ^ H b i e npOHBJíe-
HMfl) 5IBJ1HH3TC5I pe3yjlbTaTOM SBOJUOUMM JIOKaJIbHOM JiaTMTOBOH py^HO-Marivia-
TM^ecKoň cMCTeivibi BO BpeivieHM M n p o c n p a H C T B e . 

B reoxiiMM-qecKOM n n a H e S B O J U O U M H p y A H O - M a r M a r a q e c K o ň cwcreMbi B M -
pa3MJiacb B cpopiviMpoBaHMM reoxMMHqecKMx n o j i e í í pa3Hbix y p o B H e ň K O H -
i^eHTpMpOBaHMíi sjíeivieHTOB M M a c u i T a 6 o B npoíiBJíeHMH, a TaiOKe B 3 3 K O H O -
MepHOM MX pacnOJIOJKeHMM OTHOCMTeJIbHO HflepHOM MaCXH KOJIbUCBOM CTpyK-
Typbl M n o BOCCTaHMHD pyflHMX 30H. 

M 3 y q e H w e B M e m a i o n i n x o p y ^ e H e n n e ByjiKaHMTOB p a ň o n a n o x a 3 a . n 0 , O T O 
M O J K H O BbiflejiMTb MeTacoMaTMTbi, MMeiom,Me n j i o m a f l H o e M j ioKajibHoe p a s -
B H T M C r i e p B b i e ccpopMMpoBaJiMCb n a flopy^HOM 3 T a n e pa3BiiTiiH pyflHO-Mar-
MaTMHeCKOM CMCTeMbl, OTJIJlHaiOTCfl KpaiÍHe HepaBHOMepHOM II CJiaÔOM CT6-
neHbK) M3MeHeiiMM (B T O »ce Bpeivm HeM3MeHeHHbix pa3HOCTeií ByjiKaHMTOB 
n e HaÔJiiOflaeTca), OTcyT.'CTBiieM 30HajibHOCTn B MX c T p o e n i i i i , He3iin--iiiTejij-
HbiM KOJieOaHweivi B coflep>KaHMHX m e n o ^ H b i x 11 mejiOHH03eMejibHbix S J I C M C H -
T O B n p n npaKTMHecKM HeMeHHroiUMxcfl coflep>KaHMHX flpyrMx peflKMx ajieiweH-
T O B . McKjiKiMeHMe cocTaBJíaroT A u M A g — MX coflep>KaHMa c j i a ô o yBejiM^M-
BaHDTCH n o CpaBHCHMK) C HeM3MeHeHHbIMM ByjIKaHMTaMM. M3MeHeHMH T a K o r o 
TMna CB5i3biBaK)TCH c n p o n e c c o M nponMJiMTM3ai;MM M MMeiOT 3Ha^MTejibHbie 
M a c n i T a 6 b i pa3BMTMíi, 3 a T p a r M B a a M C M O K H M C KOJibu,eBbie CTpyKTypw. F e o -
XMMM^ecKMe n o j i a KOHiieHTpwpoBaHnfl ( r r i K ) flopyflHoro 3 T a n a x a p a K T e p i i -
3yK)TCJI M30MeTpMHHO-nJIOmaflHOM CpOpMOM, nOCT?05IHCTBOM COflep>KaHMM 3J1C-
MeHTOB Ha 3Ha^MTejibHbix nj iomafl j ix, H M 3 K M M M (He Bbiuie 3) KOscpcpi-inweH-
TaMM KOHTpacTHOCTM KOHueHTpaiiMM (KK)*. CneKTp sjíeMeHTOB, cpopMMpy-
l o m n x nojiH BecbMa L Q M P O K — SojibuiMHCTBO pyflHbix M p e ^ K H x ajieivieHTOB. 

H a pyflHOM S T a n e SBOJMOI^MM p y ^ H O - M a n v i a r a H e c K o ň CMCxeivibi n o p a ^ n a n b -
HblM pa3pbIBHbIM HapyLUeHMHM ApKMMHCKOM KynOJIbHO-KOJIbUeBOM CTpyKTypbl 
B npef lpyf lHyio CTa^i-no o6pa3yiOTCH jiOKajibHbie m K , npom>KeHHOCTbK) 1—3 
KM npj-i niMpwHe flo 5 0 0 M. BemecTBeHHMM BbipaxeHMeiw n x HEJIHIOTCH MOIH,-
Hbie 30HH ( T 3 K Ha3biBaeMbie pyflHbie 3 0 H H ) npef lpyAHbix JTOCTBeHMT0B-6epe-
3MTOB COOTBeTCTBeHHO 0 0 ByjIKaHMTaM O C H O B H O T O — c p e f l H e r o M KMCJIOrO 
COCTaBOB M pa3HOCTaAMMHbie MMHepajIbHbie aCCOHMaHMM. 

PyflHbie 30HH MMeiOT 30Haj ibHoe CTpoeHMe: cppoHTajibHaa 30Ha — c j i a 6 o 
JIMCTBeHMTM3MpOBaHHbie-6epe3MTM3MpOBaHHbie nopOflbl ; npOMOKyTOMHaH 30-
Ha — KBapu;-Kap6oHaT-xjiopM'fOBa5i cpa i^na; BHy-rpeHHaa 3 0 H a — KBapLi-Kap-
6oHaT-cepMLi;MTOBafl ( p n e . 2). ľ l o n p o c T i t p a H M i o p y ^ H b i x 30H — (B ceBepo-3a-
naflHOM HanpaBjíeHHM) cpMKCMpyeTca civieHa CJia6o jincTBeHMTM3MpOBaHHbix 
p a 3 n o c T a f l H H H o r o opyAeneHMH K onpefle j ieHHbíM cpainiajibHbíM pa3H0BMfl-
IIO CpaBHeHHKD C npOni1JIMTM3IipOBaHHbIMM pa3H0CTHMM, B03paCTaK)T B 3 10 
M 6 0 n e e p a 3 co^ep>KaHMa Bcex 3.ncMenT03 (Au, A g , P b , Z n , A s . S b . C u . B. 
H g , B i n flp.), T. e. p a 3 M e p w m K p y ^ H b i x 11 pef lKnx S J I C M C H T O B npef lpyf lHOň 
cTa^MM B oôme.M c j i y ^ a e orpaHM-qiiBaroTCH KOHTypajvin 3 0 H jiMCTBeHHTOB-6epe-

* KK — OTHomeHwe cpeflHero coflep>i<aHH5i aneMeHTa B reoxľiMi-ľ-iecKMx nojisix 11 ero 
CpOMOBOMy COflCp/KaHMIO. 

http://noxa3a.n0
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3MT0B. XapaicrepHOM oco6eHHOCTbK> npeflpyflHbix MeTacoiviaTMTOB xsjineTca 
nojiojKMTejibHafl KoppejiauMíi B HMX A U M K/Na, a TaioKe npMypoHeHHOCTb 
pa3HOCTaflMMHoro opyfleHeHMH K onpeflejieHHtiM cpauMajibHbíM pa3HOBMfl-
HOCTHM MeTaCOMaTMTOB. K XJIOpMTOBblM M CaJl60JIMCTBeHMTM3Mp0BaHHbIM pa3-
HOCTflM THrOTeKDT MMHepajIbHbie aCCOUMaUMM TypMaJIMHOBOM M KOJlHeflaHHOÍÍ 
CTâ MM, K KBapĽ(-Kap6oHaT-cepMiíMT,OBbiM — npeMMymecTBeHHo o6pa30BaHM5i 
nojiMMeTanjiM^ecKOM H aHraMOHHT-peaJibrapoBOM CTa#níi. Kpoivie TOTO, Ľ ce-
PMHMTOBMX MeTacoiviaTMTax OTMeHaiOTCH HawDOJiee MOíHHbie py^Hbie >KHJIM. 

PMC. 2. Cxeivia pa3MemeHH5i MeTacoiviaTMTOB 
npeflpyflHoň CTaflMM B p a 3 p e 3 e n e p e 3 u,eH-
•rpajibHyio ^acTb MecTopo»fleHMa 3OJIOTO-
-noJiMMeTaujiMMecKoro w n a (30Ha Ni 1 Ha 

p n e . 1). 
ľíOSlCHeHMÍI: 1 —3CpCpy3HBbI np0nMJIMTM3M-
poBaHHbie. MeTacoiviaTMTbi: 2 — cj iaôo JIM-
CTBeHMTM3MpoBaHHbie, 3 — KBapu,-KapĎo-
HaT-xjiopMTOBbie, 4 — KBapu;-Kap6oHaT-ce-
pMmiTOBbie; 5 — pyf lHue Tejia, 6 — K O H T V P M 
pyflHOM 30HH; 7 — CKBa>KMHbI; 8 — rOpM-
30HTbI. 

n o nafleHHio py^Hbix 30H MecTOpoKfleHiiw M3yMeHO pacnpef lanemie raaB-
Hbix pyfloo6pa3VK)iHJix oneivieHTOB (Pb, Zn, Au, Ag) M MX OTHOLUCHMM (Pb 

Zn, Au Ag). YcTai-iOBJíeHO, MTO B iiHTepBajie pa3BMTwa KOJineflaHHoro opy^e-
Hem-ifl BejiMHMHa Au Ag oTHOiueHMa BOjmoo6pa3HO MCHHCTCJI OT 0,4—1 Ha 
nepxHMX ropM30HTax flo 21 Ha cpeflHwx, HTO OTBe^aeT CMeHe nwpMT-xaJibKO-
niipMTOBbix nnpMT-apceHopnTOBbiMM napareHe3Mcaiviw. B MHTepBajie pa3BMTMM 
MMHepann3au;MM nojiMMeTannnqecKOM cTa^MM ccpajiepwT-raJieHMTOBbie u ccpa-
jiepwT-rajieHMT-cyjibcpocojibHbie accouwauww xapaKTepn3yK)TCfl MaKCMManbHbi-
MM 3HaHCHMHMM OTHOIUeHMM P b Zn (3 — 6) M MMHMMaJlbHblMM All Ag ( š 1); 
raneiíMT-ccbanepiiTOBbie w. xajibKoniipwr-nMpwroBbie MMHMMajibHbíMM Pb. 'Zn 
(0,5 — 1) M MaKCMMaJIbHblMM Au, Ag (1—3). 

TuriOMopcpHbie OCO6CHHOCTM rJiaBHbix py,noo6pa3yiomMX cynbcpMflOB (nii-
piiTa, rajieHMTa, ccpajiepuTa) npoHBJíaioTCH B ypoBHHx KOHiieHTpHpOBaHMfl 
aneivieHTOB-npMMeceM: ^JIH nwpMTOB KOJi^eAaHHOM cTaflMM xapaKTepHO Mai<-
CMMajibHoe HaKJiOHeHwe As M C U , j\na nwpiiTOB nojmMeTaJuiMHecKOM e r á r n u 
— Sb. nupMTbi pacceHHOÍí BKparuieHOCTH B OKOJiopyflHbix MeTacoMaTMTOB, 
OTJIMMaHDTCM OT nupMTOB, CJiaraiOIlIMX pyflHbie TeJia MaKCMMaJIbHblMM 3H3HC-
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HÍ1HMI1 MHflMKaTOpHWX OTHOUICHHM (As Cil 9 10, Cu 1 4, As S b — OKOJIO 
10 000). r i o CTeneHi-i yMeHbmeHiiíi coflep>KaHMM OjiaropoflHwx MCTajuiOB cyjib-

cpMflbi cocTaBJiHiOT cjieflyHDinMM pjifl: nwpMT-cyjibcpocojiM-ccpanepMT-rajieHHT — 
fljiH Au ,cynbcpocojiM — raJieHMT-ccpajiepMT-nnpMT — p,nsi Ag. n o nafleuMK) 
pyflHwx son B nMpi-iTax nojiMMeT-ajiJiMqecKOM M KOJineflaHHOM CTa/jun coflep-
>Kanpm A u B03pacTaiOT, B rajieHMTax M ccpajiepMTax — na^aiOT, n p n n o c r o 
HHHOM coflep»caHMM MeTajuia B nwpwTax TypiviajiMHOBoň cTaflMw (pne. 3). 

Au, 
yen. e d 

570 320 3<r0 427 20 WO 200 300 ±00 40 

•0 80 120 150 200 

0 SS 130 210 30 50 75 223 

0 , E3; E3< \^\5 E35 Q : 

PHC. 3. rpacjjMKM pacnpe^ejieHna coflep>i<aHM5i 30JioTa B cymcpHflax 30JioTo-nojiMivieTajiJiH-
MCCKHX MeCTOpO>KfleHMM. 

rioíícnemiH: n o OCH opflMHaT qucppbi 1, 2, 3 o5o3HaHawT py^Hbie 30HM Ha pne. 1. Py^-
i-iaíi 3oaa 1: 1 — nupHT, 2 — rajieHHT, 3 — ctpajiepuT, 4 — cyjibcpocojiH; py^Hasi 30Ha 2: 
5 — riHpuT, 6 — raJieni-iT, 7 — ccpajiepwT; py^Haji 30Ha 3: 8 — rtHpHT. CTaflHH MHHepajii-oa-
UHH: I — npeflpyfluaa, II — TypMajniHOBaa, III — KOJweflaHHaa, noJiHivieTajijiM^ecKaa: IV — 
nojiHMCTajTJiHMecKwe accou,wau,HH, V — cyjibcpocojibHbie accouwauHH. n o OCM aScuHcc — 
rnyôHHa OT noBcpxnocTH no naflenHW pyflHbix 30H. 

M3yHeHMe reoxMMMMecKHx aHOMajinň, ccpopMMpoBaHHWx B Te^eHwe pyfl-
Horo 3Tana SBOJHOHMM pyflHO-MarMaTMHecKOM CMCTeMbi, no3BOJimio BbifleuMTb 
r n i < , OTseMaroiuMe Ka>Kfloři nocjie/jyioiHeM py^Hoň cTa^MM MMHepajiiisaiiMM. 
Pa3HOCTaflMMHbie TUK xapaKTepM3yK3TCH onpefleJieHHbiiv™ cneicrpoM sjíeivieH-
TOB, 3HaHeHM5IMIt KK M ÔJIM3KMMM pa3IViepaMM aHOMaJIMM. 3jieMeHTbI-MHflMKa-
ropbi reoxMMMqecKMx n o u e ň onpeflejieHHOM CTafliiM ycTaHaBUMBauMCb Ha 
ocHOBe iiccjieflOBaHMH MMHepajibHoro cocTaBa M reoxwMMqecKMx oco6eHHOc-
reii pyfl STajiOHHbix OOTJCKTOB, noi<a3aTejiHMii KOTOPHX aBJíHHDTca BejiM^n-mbi 
KK n napubie KoppcnfluwoHHbie 3aBiicwMOc™ ajieivieHTOB. V npocpMjn-ipyio-
m n x sjíeivieHTOB B reoxMMM^ecKMx nojinx onpeflejieHHoň CTa^wii KK He 6 M -
naiOT < 10, O 6 M H H O OKOJIO 100 M Bbíme (C a H H H a — 3 o p n H a , 1985). 
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BjieivieHTbi, He CBOricTBeHHbie flaHHOMy Tnny MHHepajiM3auMH HaxoflíiTCH na 
ypoBHe cpoHa (KK 1—2) HJIM He3Ha^MTeJií>H0 npeBbiniaiOT ero (KK 3—8). 

reOXMMM^eCKMM nOJlSM KOHUeHTpMpOBaHHJI TypMaJIMHOBOM CTaflMM CBOM-
CTBeHeH npocTOŕi 3JieMeHTHHM cneKTp (B, Au, Ag, Pb) npw Beflymeii POJÍM B, 
KK ocTajibHbix 3JieivieHT0B 3HaHMTejibHo HM>KC MHTeHCMBHOCTb m 6 o p a 
B03pacTaeT K loro-BOCTO^HbíM cpjiaHraivi pyflHbix 30H MJIM K af lepnoň Macra 
ApKMMHCKoň KOJibu;eBOM CTpyKTypbi. O T Hflpa CTpyKTypbi r n K y^aJiaiOTCH 
Ha 1,5 KM (pne. 4). 

Pne. 4. Cxeivia pa3Mem;eHMH reoxHMMHeCKMx nojieii KOHlíeHTpjipoBaHJ-ifl APKMMHCKOM i<y-
nojiBHO-KOJibqeBOM CTpyKTypw. 

ľeoxMMPiyecKMe nonn: 1—TypMaJIMHOBOM CTaflHH, 2 — KOjraeflaHHoň erárnu, 3 — nojiti-
MeTaJIJTMHeCKOM CTaflMH, 4 — aHTMMOHHT-peajIbrapOBOM CTaflMM. 

l í p u HanoKeHHM no3flHMx CTa^MÍi MMHepaJiM3ai(Mií reoxMMwqecKoe n o n e 
6opa nci<a>KaeTCíi, HOÍIBJIHWTCH 3 0 H M BbíHOca ajieivieHTa, Ha 6ojiee BMCOKMX 
ypOBHHX C HMMM COnpfl>KCHbI 30HM nepeOTJIOJKCHMH. 

r n i < KOjreeflaHiioň CTaflMM xapai<Tepn3yiOTCíi BHCOKMMM KK Au, As, Cu, 
B MCHbuiců cTeneHM Ag M Bi. OcTajibHbie 3JieivieHTbi He rannqubi. r i o n a ^ e -
HHIO pyflHbix 30H HHorfla OTMeqaeTCH 30i-iajibH0CTb: Cu, Ag, Au (BepxHMe 
ropn30iiTbi) — As, Ag, Au (Bi) (cpe^HMe ropiooHTbi). npwypoqeHbi r n K 
KOJî ieflaHHOw cTa^MM npeMMymecTBeHHo K rjiy6oKwivi ropM30HTaM n íoro-
-BocTOHHbíM cpjiauraM, yflajiaacb OT aflpa CTpyKTypbi Ha 2 KM (pne. 4). 

r n i < nojiMMeTajiJiMHecKoň cTa^ww CBOMCTBeHeH 6onee UJMPOKMM CIICKTP 
3J1CMCHT0B, MCM TUK paniinx CTafliiM. Bcflymyio pojib urpaiOT P b , Ag, Zn, 
Au, Hg, Sb upit no^4HHeHHOM 3HaHeHi«i B, As, Cu. reoxnMnqeci<a5i 30Hajib-
HOCTb npOHBJíaeTCH B npiiypOMeHHOCTM K BCpXHMM-CpeflHMM ropn30HTaM 
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MecTopoxcAeHiiH accounaunM Sb, Hg, Ag, P b , Zn, A u ; K HIUKHMM — Ag, 
P b , Zn, Au. B Bep'ľUKajibHHX pa3pe3ax pyflHbix 3 0 H ľ H K nojiMMeTajuiHHec-
KOM CTaflMM TaroTeiOT K BepxHMM, cpeflHMM M HMJKHHM ynacTKaM u,eHTpajib-
Hbix qacTeň, a Ťarche K H M M H M M cpe^HMivi ropn30HTa.M ceBepo-3anaflHbix 
cpjiaHroB. B njiaHe OHM yflajunoTCH OT netiTpa CTpyKTypw Ha paccTOHHiic 
3 4 KM. 

r r i K aHTMMOHMT-peajibrapoBoň cTafliiM xapaKTepHbi OTHOCMTejibHo HeBbi-
COKMe KK SJíeiVieHTOB-MHflMKaTOpOB: AS, Sb, Ag, Bi H nOCTOHHHOC npncyTCT-
Bwe P b , Zn, B; nocneAHee nBJiaejcsi cjieflCTBHeivi BJIMHHH5I r r i K pani inx cia-
flMM MMHepajiM3anMii. n o npocTMpaHMio pyflHbix 30H Haivie^aeTC5i TeHflSHUMs 
K 30H3JibH0My pacnpeflejieHMio MMHepajibHbix acconwauMň: Ha loro-BOcron-
HOM cpnaHre MecTopo>KAeHM npeoĎnaflaiOT accounauMM c BHCOKMM KK As, 
Ha ceBepo-3anaflHOM — c BMCOKMM KK Sb, HTO OTpa>KaeT pa3JinqHoe noBe-
fleHwe As w S b B n p o n e c c e pyfloo6pa30BaHMH: As — TaroTeeT K u,eHTpy i<y-
rrojibHbix cTpyKTyp, S b — K nepucpepímecKHM MacTaiw. 

A H 3 J I M 3 npocTpaHCTBeHHoro pacnpeflejieHMa pa3H0CTaflMMHbix m K CBII-
fleTejibCTByeT o HaiíMHMM ropn30HTaJibHoň reoxMMwqecKOM 30HanbHOCTii 
B npe^ej iax MecTopoyKp,enviii ví APKMMHCKOM KynojibHoři crpyicrypM. O T 5i«pa 
Kynojia K ero nepucpepHn HaĎJiioaeTCfl civiena TEIK TypMajiMHOBOň, KOJine-
flaHHOM, nouMMeTamiMHecKOM M aHTMMOHMT-peajibrapoBOň CTa^MM. ÄHajio-
rnqH3H 30HajibHOCTb B H,ejiOM ycTaHaBJíMBaeTca M B npe^ej iax py^Hbix 30H 
B ceBepo-3anaflHOM HanpaBJíeHMM: B, A u - Au, As, Cu (Bi) -» P b , Zn, Au, 
Ag, Sb, H g - As, Sb, Hg, Au, Ag. B TO >KC BpeiviH cpMKCPipyiOTca yqacTKM 
«nepei<pbiTMa» r n i < pa3Hbix CTafliiň, rfle ropM30HTanbHaa 30HanbHOCTb npaK-
TwqecKH He npoaBJíeHa. AHajiornnHaa KapraHa — OTcyTCTBiie 30Ha.ibH0CTii 
— Ha6jiK)flaeTca M B pa3pe3e pyflnwx 30H TcnecKonnpoBanHbix pyflHbix o6"b-
CKTOB OC06eHHO H3 MX CpeflHMX r0pil30HTaX, Tfle CpMKCMpyeTCH KOMHJieKCHaM 
rcoxMMMHecKaa aHOMajiwa, siBnínomaacu OTpaJKeHiieivi Bcero n p o n e c c a py^o-
o6pa30BaHMí5. OTcyTCTBwe 30HajibHOCTM o6-bs:cH5!eTCH nocTynneHMCM Ka>K-
floro nocj ie^yiomero noi'OKa cpjnon,n,OB c 6o:iee rjiy6oi<nx ypOBHeň M a m a -
TímccKoro o n a r a (3 o p w H a n «p., 1985) no CMeuraK)iij;MMCíi K ceBepo-3anafly 
no Mepe nepeKpbrraji ueHTpajibHoro KaHajia, pa3o6meHHbiM ĎOKOBMM KaHa-
JIOM, HO He MeHHroujeMca B TeqeHMe Bcero py^Horo 3Tana njiaHa TeKTOHnnec-
Knx flecpopMauMň. Pípu STOM KayKjj,an nocjie,n,yiomafl nopnHfl (pjironflOB 6bma 
6ojiee HM3K0TeivinepaTypH0ň, npOHHKajia Ha šojiee BbicoKwe rwncoMeTpuHec-
KMe ypoBHM M B HaMÔonee yflaneHHbie OT flflpa CTpyKTypbi y^acTKn. TaKMM 
o6pa30M, B pe3yjibr?aTe fljiHTejibHoň SBOJIIOUMH pyflHO-MarMaraqecKOn CMCTC-
Mbi JiaTMTOBoro rana n p n Hajio>KeHMn MHHepajiH3auMn oflHiix CTa^MÍi Ha flpy-
r n e o6pa3yiOTC5! cjio>KHbie TejiecKonwpoBaHHbie MecTopo>K^eHMH 30JiOTO-no-
.TiMMeTaji^MHecKoro Tuna. 

Ha.Mii 6 H J I O ycTaHOBJíeHO, MTO oômenpwHHTaH MeTOflHKa ( r p M r o p x u 
n flp., 1968; M flp.) oqeHKM BepTMKaJibHoň reoxMMímecKoň 30HanbH0CTM, a cne-
/joBaTejibHo BbiíiBjíeHHíi 3JieMeHTOB-MHflMKaTopoB 3po3MOHHoro cpe3a, Ha Ta-
KMX oô^eKTax He Bnojme npnroflHa. BepTMKaJibHbiťi pa3Max ľ l l K CJieflyeT 
oi;eHMBaTb ncnojib3ya KOMnjieKCHbiň aHann3 CTpyKTypHbix, reoxHMMnecKiix, 
MMHepaJiorMHecKMx M neTpoxwMMqecKMx flaHHbix. 

BblHBJíeHHbie OCOĎeHHOCTM ApKMHHCKOľl pyflHO-MarMaTMHeCKOň CMCTeMM 
Mbi no3BOJiMJin onpe^ejiMTb MMHepajioro-reoxMMM^ecKne KpHTepmi noMCKOB 
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opy^eHeHMa 30JiOTO-noj™MeTaJuiMHecKoro TMna. n a p a r e H e r a n e c K a j i CBH3b 
c ManviaTM^ecKMMM o6pa30BaHM5iivra jiaTMTOBoii cepMM — HenpeMeHHoe ycjio-
BMe pa3BMTMíi 30JiOTO-nojiMMeTajiJiMHecKOÍi MMHepajiM3ai^MM. EípM oÔHapyjKe-
HHM KOJlbUeBblX nOCTpoeK C JiaTMTOBbIM MariViaTM3M0M J],aJlbHeMIUMe MCCJieflO-
BaHMH HeoôxoflMMO cocpeflOTOMMTb B npeji,ejiax ByjiKaHiinecKMx o6pa30BamiM c 
qejibK) BbiflBJieHMii 30H rM^poTepiviajibHO M3ivieHeHHbix nopofl, MX cpauwaJibHOii 
H3MeHMiiB0CMTM, o6pam;afl ocoôoe BHiuviaHMe Ha B03pacTaHne B HMX Bejinqn-
Hbi K/Na. ripM M3yMeHMM opyfleHeHMH onpeflenHKDm,MMM MH^MKaTopaMM ABJIJI-
K)TCH MMHepajibHaa 30HaJibH0CTb M3MeHeHMe P b / Z n M Au.Ag OTHOineroiŕí no 
naj],eHMK) pyflHbix 30H, ypoBeHb coja;ep>KaHMH sjieivieHTOB-npnivieceM B cyjibcbw-
j\ax cnara iomnx pyjjHbie JKMJIH (nocjie,n,Hee MivieeT ocoôoe 3HaqeHwe n p n oueH-
Ke rjiyôoKwx ropM30HTOB) M B nnpwTax, pacceanbix B jiiic.TBeHMTax-6epe3irrax, 
a TaK>i<e reoxMMMqecKiie n o n a KOHueHTpiipoBaiinfl. n p n n3yneHMM r r i K oc-
HOBHoe 3HaneHne p,.nn ouenKM py^Hbix OÔ-BCKTOB ocoôeHHO MX rjiy6oi<nx r o -
PM30HT0B M CpJiaHrOB MMeeT 3JieMeHTHbIM COCTaB BeJIM^MHbl KK 3JieiVieHT0B-
-MHflMKaTopoB, pacnpe#ej ieHne 3JieivieHTHbix accouwauwii B rrpocTpaHCTBe. 

EIpefljiaracMbie MMHepajioro-reoxiuvnmecKne KpMTepwM Mcnojib30BaHM npi-i 
oueiiKe M3BecTHbix pyflHbix oôieKTOB, jioi<ajiM30BaHHHx B npeflejiax APKMMH-
CKOM KynojibHO-KOJibuesOM CTpyKTypbi, a TaioKe BCCM cTpyicrypbi B neJiOM. 
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