YK 549.1+550.42
A.A.CABHYEB, C.IT. HATAEBA
Feonoro-passeaoyHbiin hakynbTeT, MarmcTpaHTb! rpynnbl MIMM-95,
accucTeHTbl npogeccopa

MHUHEPAJIOTO-TEOXUMHUYECKHE OCOBEHHOCTH
H CTAODUHHOCTB Au-Sb-W-MHHEPAJTU3AIINHA
MECTOPOXKIEHUM BEPXHE-EHAIIUMHHCKOI'O PYOHOIO
V3UIA (EHUCENMCKHUM KPAXK, CUBHUPH)

Onumnuaga, OneHbe v Apyrve 3010T0-CyrbguaHbIe MECTOPOXKASHNUA NOKANU30BaHbl B TEPPUrEHHO-
kapboHaTHblx nopopax. OCHOBHbIE PyAHble MWUHEpanbl — apCeHOMMPUT, NUPPOTHH, aHTMMOHMT, LEeNUT,
peakve — BOMbPaMuT, NUPUT, 6EPTLEPUT, ChanepuTt, rarneHUT, XanskONMpWT, TETPa3apuUT, MKEMCOHUT,
TYAMYHAMT, KONOPaAouT, LyMOWT, aypocTUBUT, CaMopofHble 3051070 U CypbMa. 30M0T0 B pyaax NpUCyTCTBY-
€T B TPeX paanuuHbix chopmax: camopoaHoe (npobHocts 910-997) B accoumaumm € LWESNTOM, MMPPOTUHOM
¥ apceHONMPUTOM; XMMMYECKN CBA3aHHOE B CTPYKTYpe apceHonuputa (80 0,6 % no macce); aypoctubut
AuSbz, cocyw(ecTByIOLMA C aHTUMOHMTOM U Sb-cynbdoconamu. PygHbie SfEMEHTs! NPeAcTaBneHs! ac-
coumaumei (Au-As)x(Sb-Pb-Ag) Ha Onumnuage v (Au-Ag-W)+Sb Ha OneHbeM, vx paanuuus oGycnoeneHsl
BapUaLMAM MUHEPArbHOTO COCTaga Pya; PaHHWE 30M10T0-apCeHONMPUTOBLIE Y NO3QHWE cepebpocodepxa-
wre CynbhoaHTUMOHMTOBbIE C aypocTbutom (Onvmnuana); paHive 30M0TO-LEenuT-NMppoTUHOBbIE U
noagHue aypocTubuT-aHTUMOHNTOBLIE (OneHse). Au-Sb-W-MuHepanusauus copmvpoBanach B paHHui
pefKoMeTarnbHbIf (KBapL-BoNb(PaMUTOBan, keapl-LeenuT-cynbtuaHas accouuauun) u Gonee noagHwi
30M0TOPYAHLIA (30N0TO-WEENUT-NMPPOTHHOBAR, 30NOTO-2PCEHONMPUTOBAR, MONMMMETANIMYECKas, 30510TO-
BepTbepuT-aHTUMOHMTOBARA, kKapboHaT-hnIOPUT-NNPUTOBAA accoLuaLim) 3Tanbl.
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The Olympiada, Olenye and other geld-sulphide deposits are located in terrigenous-carbonate rocks.
The ore minerals include arsenopyrite, pyrrhotite, stibnite, scheelite as major constituents and wolframite, py-
rite, berthierite, sphalerite, galena, chalcopyrite, tetrahedrite, jamesonite, gudmundite, coloradoite, tsumoite,
aurostibite, native antimony and gold as minor constituents. Gold is represented in three different forms: na-
tive gold (910-997 standard) associated with scheelite, pyrrhotite and arsenopyrite; chemically bound gold in
arsenopyrite (up to 0,6 wt %); aurostibite AuSby, coexisting with stibnite and Sb-sulfosalts. Ore element as-
sociations include (Au-As)t(Sb-Pb-Ag) in the Olympiada and (Au-Ag-W)£Sb in the Olenye deposits. The
differences in these element associations are the result of variations in mineral composition of the ores (early
gold-bearing arsenopyrite and late silver-bearing sulfosalts-aurostibite-stibnite associations in the Olympiada
and early gold-scheelite-pyrrhotite and late aurostibite-stibnite associations in the Olenye deposits). Au-Sb-W
mineralization of Verkhne-Enashiminski ore area formatted in the early rare metal stage (quartz-wolframite,
quartz-scheelite-sulphide associations) and later gold ore stage (gold-scheelite-pyrrhotite, gold-arsenopyrite,
polymetallic, gold-berthierite-stibnite and carbonate-fluorite-pyrite associations).

BepxHe-EHalUMMMHCKMIA  pyIOHBIH  y3ei
pacrosoxeH B 30He cowieHeHus LleHTpansHoro
n [1aHMMOHWHCKOIO aHTUKIMHOPHEB pHpercKoi
MHOT€OCHHK/IWHANIBHOM  CTPYKTypHO-hopMa-
LMOHHO# 30HEI EHHCeickoro kpsbka. B cocras
y3na  BXOIAT  KOMIUIEKCHble  Au-Sb-W-
mectopoxkneHus Onumnuazna, OneHse, Tripa-
JMHCKOE U Jp., @ TAKKe BoNb(ppaMoBoe pyaonpo-
siBneHre Bricokoe. 3omoToHOCHBIE 00pa3oBaHKs
JIOKAIM30BaHEl B TEPPUT€HHO-KAPOOHATHEIX IO-
polax HIKHEro-cpeaHero pudes U rpeacrapie-
Hbl CYNb(UIAW3UPOBAHHEIMH METacOMAaTUTAMH
Gepe3UTOBOrO THNA U MPOAYKTaMM MX Onu3mo-
BEpXHOCTHOTO U3MEHEHHS.

OnuMnuaja sABASETCA OJHMM U3 KpYITHeH-
wmx o0wsexToB B Poccnu o 3anacam 3onota. Ha
MECTOPOXK/IEHHH BHIJCIIAETCS Ba MPHUPOAHBIX U
TEXHOJIOTMYECKUX THUMAa pyA: IEpBUYHBIE H
okucnenHsie. IlepBUuHBIE pyInBl OTHOCATCH K
30J10TOCY/IbOUIHBIM M TPEACTABIIEHBI CIIOAHU-
CTO-KBapLI-KapOOHAaTHBIMU M YIJIEpOJcOaepka-
IUMMH KBapL-CIIOIUCTHIMU METACOMATHTaMU ¢
penxoil cynbguaHON MuHepanusauued. I'nap-
HBIMM DYAHBIMH MMHEpaaMH ABJSIOTCA MPpo-
THH, apCEHOINHPUT, aHTUMOHHT, OEpThEPUT, pe-
e BCTPEYAlOTCs MUPHT U mieenuT. B kauecrse
NpUMECEH NpHUCYTCTBYIOT BOJbGpaMHT, raje-
HUT, cCQalepuT, XaJbKOIHUPUT, TETPadPHT,
JDKEMCOHHUT, TYAMYHAHMT, YIbMaHUT, KMHOBAph,
TEJUTYPUABI BUCMYyTa U PTYTH, aypOCTHOHT, ca-
MOPOJHBIE 30/10TO U cypbMa. OKHC/IEHHEIE py-
Jbl UIMEIOT TIMHUCTO-AJIEBPUTOBBEIA COCTaB. 30-
JIOTO B HUX acCCOLIMMPYET C OKCUAAMU U TMApPO-
KCHaMHM >KeJe3a, MapraHua, cypbeMsl (cepBaH-
THUT, BAICHTHHUT, OUHATCHMUT, THAPOPOMEMT,
CTHOMOKOHHT, TPHUIYpruT) M Oojiee peaKkuMu
CKOPOJIHTOM, LIEPYCCUTOM, aHIJIE3UTOM, TIile-
TOM, TYHI'CTUTOM.
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Mectopoxaenne OieHbe pacnofiokeHO B
9K30KOHTAKTE KPYIHOH rPaHUTHON MHTPY3HMH M
B CHJIy 3TOTO HECKOJIBKO OTAMYaeTcs ot Onum-
nMaJs! 0 MUHEpANBHOMY cocTaBy. MeTacoMa-
THUTH UMEIOT CYLIECTBEHHO KBapLEBEII COCTaB,
C HE3HAYMTEJBbHBIM KOJMYECTBOM TypMallMHa,
nousnta, 6uotnTa, ampubonoB U kapboHarta.
Cpenu pyaHsIX MHHEpanoB NpeobiafaioT nup-
POTHH M 1HEETUT, PEXE OTMEYEHBI apCeHOITH-
PHT, NHPUT; MPUMECH — AaHTUMOHHT, BOJbdpa-
MHT, XaJIBKOIUPUT, aypOCTUOUT, 30J0TO H
cypbMa.

Pynonposinienue BonegpamMa Bricokoe
JIOKAJM30BaHO B IPeH3€HH3UPOBaHHBIX JICHKO-
rpaHUTaX TaTapCKO-agXTUHCKOTO KOMIUIEKCa M
NpECTaBICHO KaJIMIINAT-MyCKOBUT-KBap-
LIEeBBIMM METAaCOMAaTUTaMH C BOJbPpaMUT-
KBAapLEBEIMM M LIEETUT-CYTbUIHBIMU XKUNa-
mu. Cpeay pyAHBIX MMHEpasoB IpeobiagaeT
BOJb(PAMUT, peXe NPUCYTCTBYIOT [IEEIHT,
apCEeHONMPHT, NMUPUT. B eIMHHYHBIX 3HaKax
OTMEYEHbl KaCCHTEPHT, BUCMYTHUH, NMUPPOTHH,
XalbKOIIUPUT, chalepHT, rajIeHUT, aHTUMOHHT,
KHHOBaphb, 30JI0TO.

3ajayaMM  HacTOAIUEr0  MCCICIOBAHHS
SBUJIOCH MHHEpaoro-re0XMMHYecKoe H3yde-
HHE Au-Sb-W-MHHepanu3alMu MecTOpoXae-
HUM C LENBIO YTOYHEHUS 3JIEMEHTHOTO W MHU-
HEpajbHOTO COCTaBa pyll, yCTAHOBJIEHHUS Gopm
HaXOXICHHU B HUX 30J10Ta W BBIACHEHHS [O-
CJICIOBAaTEIBHOCTH U YCJIOBUR MuHepanoobpa-
30BaHUA.

MeronaMu npoGHPHOTO U MOTYKONUYECT-
BEHHOTO CIIEKTPaJIbHOTO aHaJIM30B OIpeaee-
Hbl COJEPXKAHMA 30J10Ta U APYTHX 3JIEMEHTOB-
npuMeceil BO BMEILAIOLIMX MMOpOAaxX W pydax
MecTopoXkaeHu# (Tabn.1).
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Tabauya |

Cpeanne coaepaHU HEKOTOPBIX 3J1€MEHTOB-NPUMeceii B pyaax, r/T

MecTOpOXIEeHHE Tun pyn Kon::oegr I Cu Zn w As Sb Hg | Ag | Au
OnuMnmana OxucneHHple 252 261 76 139 677 | 681 | 2278 | 44 0,3 9,9
IepeuuHsle 71 23 43 81 58 713 | 903 | <10 0,1 32

OneHse IMepsuuHele 63 19 48 84 498 | 2202 | 97 <10 0,2 8,4

08t

05|

04

0D2r¢

Factor7

10 -08 06 04 -02 00 02 0.4
Factor 2

Factor 3

09 -07 05 03 0.1 0.1 03
Factor 1

JuarpaMmbl GakTOPHLIX HArpy30K Ha 3J1€MEHTHI-IPEMECH NEPBUHHEIX Pyl MecTopoxaeHui Onuvmuana (a)
11 Onenre (6)
[ - 37eMeHTEI, CBA3aHHbIE C 30J10TEIM opyaeHeHHeM (la — tecHo, 16 — cnabo); I1 — aneMeHTEl, CBA3aHHbIC C PEOKO-
MeETaNbHBIM opyleHeHreM; 111 — aneMEeHTE], KOHLIEHTPHPYIOIIKECH BO BMEIIAIONINX NMOPOAaX
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XapaxTep pacnpeleNeHHs KOMIIOHEHTOB
H3y4eH C MOMOLIBI0 (PaKTOPHOIO aHajlH3a Me-
TOJOM TJTaBHBIX KOMIIOHEHT M MOC/IEAYIOUIEro
MOJMHU3JIEMEHTHOTO KapTHpOBaHUd OnpoboBaH-
HBIX MIomaaeH.

DJIeMEHTHBIA COCTaB MEPBUYHEIX PYI Me-
cropoxaenut OmuMnuaga ¥ OneHse HMMeEET
cxoxuit xapakrep. B ofoux crmydyasx 4eTko
060c00AI0TCS ACCOLMALIMY 3JIEMEHTOB, Xapak-
TEPHBIX 111 PYLOHOCHBIX METACOMATHUTOB H
BMELURIOIUX NopoA. B KOHTypaxX pynaHEBIX Tej
NPOUCXOAUT ciiaboe HAKOIIEHUE 3NIEMEHTOB,
CB3aHHBIX C HE3HAUYMTEIHHO [POABIEHHBIM
pPEIKOMETANBHEIM OPYAEHEHMEM, U DPE3Koe —
ACCOLMHPYIOIINX C 30JI0TOM (CM. PUCYHOK).

Bapuanuu B cocTaBe nociaeIHux odyciaas-
JHMBAIOTCS Pa3IMYUAMH MUHEPAJIBHOIO COCTaBa
pya Mectopoxaenuil. Ha Onummnuange 3onoto
MMEET TECHYIO CBA3b C MBIHMIBAKOM U cnadyro ¢
CYpbMOH, CBUHIIOM M cepeOpoM (CM. PHCYHOK,
la), yTo MOATBEPXKAAETCSA IMOCTOSHHBIM IIpH-
CYTCTBHEM B pyZax 30JI0TOCOAEpIKalLEro apce-
HonupuTa. Accoumanus Sb-Pb-AgtAu xapak-
TepHa Il IEPEMEHHO-TIPOAYKTHUBHEIX CYPbMS-
HUCTBIX pY[, I'I€ CAMOPOAHOE 30JI0TO U aypo-
CTMOMT NMPUCYTCTBYIOT COBMECTHO C aHTHMO-
HUTOM, GEPTEEPUTOM M CYPBMSHHUCTEIMH CYJlb-
doconamu cBuHia. Au-W-reoxumudeckas ac-
coumanys MectopoxaeHua OsieHbe XapaKTepu-
3yeTcs Halau4MeM B pyJax 30JI0TO-LIeeNUT-
NMHUPPOTHHOBOIO [apareHesuca (CM. pHCY-
HOK, 16). Sbx(Au-Ag)-accouuanys He3Ha4H-
TENILHO MpOSIBJICHA B CYLIECTBEHHO KapOoHaT-
HBIX METacOMAaTHTaX C MOBHIMIEHHBIM CoOJep-
XaHUEM MapraHLa, Iie aypoCcTHOMT COCyIlEecT-
ByeT € aHTHUMOHMTOM. OtcyrcTBHe Au-As-
KOppEALUY MOXKET CBHAETENECTBOBATh O TOM,
4TO 30JI0OTO HE BXOAMT B CTPYKTYPY apCEHOIH-
puta Ha OnenseM. Cepebpocoaeprxarnye
cynbdocony, XapakrepHsle ana Onumnuaisl,
Ha OneHbeM He oOHapyskeHBI (OTCYTCTBHE Ag-
Sb-Pb-koppensauuu).

B3auMOCBs3b 9N1EMEHTHOIO COCTaBa Pyl C
0COOEHHOCTAMH B3aMMOOTHOIIEHUI MHHEpa-
JIOB, M3YYEHHBIX C TOMOIIBIO ONTHYECKOH H
pacTpoBOH 3JEKTPOHHOH MMKPOCKOITMM, IIO-
3BOJIAET HAMETUTE CXeMY MOC/IeOBATENEHOCTH
o0pa3oBaHHA MMOCTMarMaTH4ecKOil MHHEpaH-
3a1uu BepxHe-EHalIMMUHCKOro pyAHOTO y3jia
(Tabn.2).
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Hanbonee paHHss KBapl-Bosbppamu-
TOBasi MUHEpasibHas accolMauus Habmonaaercs
B Ipeii3eHU3UPOBAHHBIX I'PaHUTaxX MPOSBICHHS
Bricokoe. [Tpu3maTuyeckue KPUCTAJLIHI
BoJibGpaMuUTa, cofepxamue 24-37 % MnWOy,,
NPUCYTCTBYIOT KaK B KBapLEBBIX NPOXKHIKaX,
TaK WU HENOCPEACTBEHHO B MeTacoMaTHTax.
Bonedppamur 3amemmaercs uieenuroM 1 — Mu-
HepajioM CJeAyIolIel KBapll-INeeauT-apceHo-
nupuToBoit acconmanyu. [lomumo ncesgomMop-
¢03 1o BoJbGpaMUTY HICETUT OTMEHaeTcd U B
BHIE CaMOCTOSTENBHBIX BBIJEIEHHH B cpacTa-
HUSIX C apCCHONMMPUTOM M MHUPUTOM. ApCceHo-
nuput | HabmogaeTcss B KBapLEBBIX KHJax
Bricokoro u OneHpero, obpa3yeT rHe3noo6-
pasHele arperatel Menkux (0,1-0,5 MMm) xopot-
KOMPHU3MAaTHYECKHX KPUCTAUIOB M HE COnep-
JKHT 30J10Ta.

dopMUpOoBaHHE MPOMBILIEHHOIO 30J0TO-
ro OpyZEHEHUs 30J10TO-CYNbGUIHON CTaauu
HauMHAaeTCs ¢ OoOpa30BaHUS 30J0TO-IICENUT-
NMUPPOTUHOBO#H accouyaluy, HauboJiee CHIBHO
NpOSIBIEHHOR B METACOMaTHUYECKHX KBapLHTaX
OneHrero. 30/10TO0 2 HAXOAWTCS B CBODOXHOM
¢dopme, 4acTO B CPOCTKAaX C NMHUPPOTHHOM 2,
nmeetr npobHocTe 910-997. Ha mectopoxae-
Hud OnuMmuaja accoldalus OrpaHHYEHHO
pacnpocTpaHeHa B pSIOBEIX U OEIHBIX pyaax.

OcHoBHast NIPOAYKTHUBHAsA 30JI0TO-
apCceHONMPUTOBAs acCOLMALUS UMEET IIoa-
HOe pacmpocTpaHeHHe Ha OnuMmuaze U Cro-
paauyeckd otMedaetcs Ha OneHbeM. ApceHo-
MUPUT 2 MPUCYTCTBYET B BHAE XOpOHIO ofpa-
30BaHHBIX JIMHHOMPH3MAaTUYECKHX U UIOJIbYa-
TBIX KPHUCTAJ/IOB M 4acTO 3aMEIIAeT MUPPOTHH
2, obpa3ys KaeMKd Ha KpHUCTaJuIaxX MMOCIEIHero.
30J10TO XUMHYECKHU CBSA3aHO B CTPYKTYpE apce-
Honupwuta (10 0,6 % no macce).

INonumerannnyeckas mnonb3yeTcd HE3Ha-
YUTENBHBIM PacHpOCTpaHeHHEM. I TaBHEIM MU-
HepaJioM fABJS€TCA MUPPOTUH 3, KOTOPHI Yac-
TO COAEPIKUT SMY/IbCHOHHBIE BBIIEICHHUS Xalb-
KONUpUTA 2 U OKAMMIIAET KPUCTAJIBI apCeHO-
nvpuTa 2.

3onoro-6epThEepUT-aHTUMOHUTOBAS acCO-
[MalMsd NPOCTPAHCTBEHHO HpPUYypOYeHa K 30-
HaM pa3jioMOB U 4acTo obpa3yeT pyAHEIe CTOJ-
6p1. Tarke B ee cocraB BxoiaT Gosee peaxue
IDKEMCOHUT, TYAMYHIWT, YJIBMaHHT, XaJbKO-
cTHOUT, aypoCcTHOUT, cCaMOpOAHbIE 30JI0TO 3 U
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Tabauya 2

Cxema nocreaoBaTebHOCTH 06pA30BaHNs IHAOTEHHO NOCTMArMAaTHYECKOH MUHEPAAM3IALMH
Bepxne-EnammumMuHckoro pyaHoro ysra

CypeMa. OTH MHHepansl SBNAIOTCA Haubomee
NO3HAMH M 4acTO KOPPOAUPYIOT paHee obpa-
30BaHHbIE NHUPPOTHH W apceHonmupuT. I[Ipob-
HOCTb 30710Ta 3 HuU3Kasa (647-757), B KauecTBe
npuMeceit npucyTcTByoT cepedpo (15-22%) u
pTyTh (9-13%).

O6pazoBaHyne mocTMarMaTU4ecKoil MHUHe-
panuzaluy 3aBepluaceTCss B MOCTPYAHYIO CTa-
JHIO BBLIEJIEHAEM kapOoHaT-QIIO0OpHT-
nupuToBO# accounauun. HuskotemrneparypHas
MHHEpanu3alys, BKIIOYaloIas KHHOBaph U
NEPEOTIOKEHHBIH HIONbYATHIl AHTUMOHHT 2,
TIpUCYTCTBYET B KapOOHATHBIX MPOXUIKAX, CE-
KYIIMX 30JI0TOHOCHBIE METaCOMATHTHI.

BpeMeHHO-IPOCTPaHCTBEHHEIE B3aHMOOT-
HOLIIEHUS] MEXIY Pa3MYHBIMA MHHEPABEHBIMU
acCoLHalMAMM OIPENESSIOT XapakTep obluei

Jran PenxoMeTanbHblit 3o10TOpYIHEIHA
3onoro- o
Cranns Hopyaroro xsapua 3onoto-cynshuanas cymboanTumo- | +OCTPYAHBIX
HUTOBAS H3MEHEeHUH
MpuHe- Kpapu- KBapu-weennt- | 3onoro- 3onoro- TNonumeraniu- 3onoro- KapGonar-
patsHadt | Boms(pamu- | cynsduanas UIEEeTUT- | apCeHONUpH- yeckas GepThepur- ¢dmoopur-
accouma- TOBas TIMPPOTHHO- TOBast aHTMMOHHTOBaA | INPHUTOBAN
ks Bas
Pyausie | Bonstpamur, | Apcenomvpnr 1, | Illeemur 2, | Apcenony- IIuppotun 3, | AurtuMonumt 1, IMupur 3,
MMHEpAIB! | MoAubdeHum, weenur 1, [MHPPOTHH 2, pur 2 Xanekormupur 2,| GepThepHr, nuppomun 4,
(kypcusom| xaccumepum napHr 1, 30)I0TO 2 (zomnoroco- chanepur 2, ZYOMyHOUm, KUH08apo,
guiOeNEHbL sUCMymuH , JepKanuii) MUPUT 2, Oorcemconum, | anmumonum 2
peokue nuppomut 1, mempasdpum 1,|  yaemanum,
MUHEPATDL) 2anenum 1, eanedum 2, |xanoxocmubum,
coanepum 1, yymoum, aypocmubum,
xanvxonupum 1, Konopooaum camopooHan
3onomo 1 cypoma,
sonomo 3
Crenens | He 3omnoto- Cnabo 3onoto- I'nasHas 30- Cnabo Ilepemenno- He 3on0T10-
30J10TO- HOCHa 30/I0TOHOCHA HOCHa JIOTOHOCHAS | 30JIOTOHOCH2 | 30JI0TOHOCHAS HOCHa
HOCHOCTH accourauus accouMaums
Bricokoe ]
W)
Onestbe [ ] ?
(Au, W) *
Ommvnua-
4a .
(Ay,
Sb,W)
Yenosnvie obosnavenus:
Accounanmy: ]l npeo6nanaiowas, mmmmm BrOpocTEnCHHad, penxas

30HANBHOCTH METacCOMAaTHYECKUX oOpa3oBaHUid
Bepxue-EnampMuHckoro pyasoro ysna. Pan-
HAA pellKOMETalbHasi MHMHEpanu3auus ¢ SpKo
BBEIpaXKEHHOH BOJMBOPaMOBOil cneLiantn3almei,
F€HETUUECKH CBA3aHHAsi ¢ TPaHWTOMIAMM Ta-
TapCKO-asiXTHHCKOTO KOMILIEeKca, MpeuMylie-
CTBEHHO MpPOSBIIEHA B allOTPaHUTOBHIX METa-
coMaTuTax rperzeHoBoro thna. CMeHa KBapil-
BONb(PaMUTOBOIO  [apareHesvca  KBapl-
II€eNTUT-CYIbGUAHBIM TIPOUCXOIUT NP IMOBHI-
IIEHUH aKTHUBHOCTH CE€pbl B MHHepanoobpa-
3yIOIMX pacTBOpax M HabmonaeTcs Kak B
rpefizeHax, Tak ¥ B allOCJIAHUEBBIX METacoMa-
TUTaX MecTopokAcHus1 OJeHbe, NTOKaIM30BaH-
HOTO B 9K30KOHTaKTE BBIIICYKAa3aHHOW I'paHM-
TOMOHOW HHTpy3ueH. 30J0TOE U 30JI0TO-

CYpbMsiHOE oOpyJeHEeHHe, obpasoBaBlieecs B
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CeqYIOIIHIA 3Tan, IONb3yeTcd HauOOJbLINM
pacnpocTpaHeHHeM B GEpe3NTOBBIX MeTacoMma-
TUTaxX MecTopoxaeHus Onumiuaja, pacrnoso-
YKEHHOT'O Ha yJaJieHUH OT FPaHUTOUAOB.
®opMHpoBaHUE 30J0TOPYIHOM MHHEpa-
JIM3aLUH, BEPOSATHO, CBS3aHO C TEPMAJIBHBIM
Metamopdu3MoM (B pe3ysbTaTe CTAHOBJIEHH
KPYIHBIX [PaHUTOMAHBIX WHTPY3UH) TeppH-
TeHHBIX TOJIII[ CYXOITMTCKOM CEepUH, KOTOpHIE,
cormacio JI.B.JIu, oGnamaror nNoOBEIIICHHOH
30JJ0TOHOCHOCThIO. MoOuIu3upoBaHHOE U3
METaoCaJOYHbIX TMOPOJ 30JO0TO OTJIarajoch B
CaMOPOJHOM BHJE B acCOLMALMH C MUPPOTH-
HoM. Ilo3nHee B pe3ynbraTe BO3JEHCTBHA aK-
TUBHBIX MBILIBSKOBUCTEIX PacTBOPOB IMHPPO-

THH 3aMmellajics apceHonupuroM. BosmoxHo,
YTO [IPH 3TOM YacThb paHEe BBLIEIMBLIETOCS
30J10Ta Mepexousia B pacTBOp, a 3aTE€M CBSI3EI-
BaJlach B CTPYKType apceHonuputa. O6pa3ona-
HUE TO3AHEH HM3KOTEMIIEPATYpHOH 30J10TO-
CYpbMSAHON MHHEpaIU3aluy NPOUCXOOWIO MpH
NOCTYIUIEHHH HOBOH BOJHBI MHHepaioobpa-
3yIOIMX PACTBOPOB C BEIAEIEHUEM PTYTHCTOIO
30J10Ta ¥ aypocTHOUTA KaK pEaKIMOHHBIX MU-
HepaJioB, 3aMELUAIOUIMX APCEHONMPHUT WM OT-
JaralpoIuxcs Mo TpellMHaM B HeM. 30J10To
MOIJI0 OBITh MPUBHECEHO THIPOTEPMaMH
d (M) BBICBOOOMXHANOCH MOJ WX AeHCTBHEM
U3 paHee 00pa30BaHHBIX MHHEPAJIOB.

Hayunelii pykoBoautens npodeccop, A.r-M.H. B.B.I agpunenxo
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