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30JI0TO - INIATUHOHOCHOCTD I''TABHEMIIIUX TUIIOB
KEJE30PYJHBIX ®OPMALIUA MUPA (MHO®OPMAIIMOHHO -
AHAJIMUTUYECKHUH OB30P)

Yn. kopp. PAH H.M. Yepubimos, C.I1. Mojsiotkos, O.I'. PesnukoBa

Bopoueosicckuii cocyoapcmeennwiil yHusepcumem

[aH KpaTkuii MHPOPMALMOHHO-aHaNUTUYECKUA 0630p 30MOTO-NNATUHOHOCHOCTW Pa3nYHBIX MO (DOPMAaLIMOHHOW U Npo-
MBbILLUMEHHO-TEHETUYECKON MPUHAANEXHOCTW, pecypcaM W 3anacam >Xenes3opyAHbIX MEeCTOPOXAEHWN, BKMoYas Marmatuveckue,
KOHTaKTOBO-MeTacoMaTnyeckue, Kop BblBETPUBAHWA W MeTamopduyeckne. Hambonee nonHo paccmoTpeHa npobrema 30MnoTo-
NNaTUHOHOCHOCTM KPYMHbIX U YHUKAmNbHbBIX MECTOPOXAEHWI Kene3ncTbiX KBapumuToB, obecnevnsatoLmx cabile 60% mvupoBoW fo-
Oblun xenesa n cogepxalumx cobcTBeHHble MUHepanbHble dasbl Au, Pt, Pd, Os, Ru, Ir. B cOBOKYyNMHOCTU C TEXHOrEHHbLIMW NPOAYK-
TaMu Ux nepepaboTKn OHW BLICTYNAT B KAYECTBE HOBOMO YHMKaIbHOro Mo pecypcamM HeTPaAMLIMOHHOMO UCTOYHMKa GnaropoaHbiX

meTannos XXI Beka.

OO1IEen3BECTHO, YTO JKEIEe30pyAHBIE MECTOPOXK-
JICHHS SIBIIFOTCSL OJJHUM M3 BaXKHEHIIHUX MOTCHIIAANb-
HBIX HETPAJUIIMOHHBIX UCTOYHHUKOB OJarOpOIHBIX Me-
tauioB [1,2,3]. Tlo naneko HENMOJHBIM JAaHHBIM CyM-
MapHasi MOMyTHas [00bIYA JIUII 30J0Ta U3 KEIe30PY/I-
HBIX (opmanuii B 3apyOeKHBIX CTpaHaxX COCTaBWIA B
koHIe XX cronerus cBolime 930 ToHH.

B mpennaraemom mMHQOpMaIMOHHO-aHATUTHYEC-
KOM 0030pe TPHUBOIATCS JNaHHBIE O 30JOTO-TUIATHHO-
HOCHOCTH Pa3HOOOpAa3HBIX MO (HOPMAIMOHHOW W TIPO-
MBIIUICHHO-TEHETHIECKOH TPUHAUICKHOCTH, pecypcam
W 3aIacaM >KeJIe30pYAHBIX MecTOpoxaeHui. [Ipu sTom
Hamboliee TOJHO OCBEUNICHAa TpoOiieMa  30JI0TO-
IUTATHHOHOCHOCTH KPYIHBIX M YHUKAJIbHBIX MECTOPOXK-
JICHHI KEJIE3UCTHIX KBAPIIUTOB, 00CCIICUUBAIOIINX CBBI-
me 60% MHUpOBOM J00BIYM Keje3a W KOTOphle B
COBOKYITHOCTH C TEXHOTCHHBIMHU IPOJYKTaMHU HX Mepe-
paboTKH (XBOCTOOTBaaMH) BBICTYNAIOT B KayeCTBE
HOBOTO KPYIMHOMACIITAOHOTO HETPAIUIIMOHHOTO WC-
TOYHHKA 30JI0TO-TUIATHHOI00BMN X XI cToneTus.

1. I'eosioro-reHeTnyecKkast THNH3AMUs JKeJie-

30pyAHBIX (hopManuii ¢ TONYTHBIM 30J10TO-

IUVIATHHOMETAJJILHBIM OpYy/IeHeHHeM, IJ1aB-

HbIe YNI0XU UX GOpPpMHUPOBAHMS U MOBEIEHUE

IUIATHHOHUI0B ¥ 30JI10Ta B KeJIe30py/1000pa-
3yIOLIMX MpoLeccax

B cooTBeTcTBUM ¢ pa3zpaboTaHHON MO peJaKiu-
eit B. . CmupHoBa [4] kiaccudukaimeid cpeau xele-
30pYyIHBIX MECTOPOXKACHUN BBIACIAIOTCS 7 Te€HeThye-
CKHX TpyIII (Marmatuyeckue, KOHTaKTOBO-
METAaCOMaTHYCCKUC, TUAPOTCPMAJIBLHEIC, 0CaJO4YHbIC

MOpCKHe ciabomeraMop(hU30BaHHBIE, OCaJOYHbIE KOH-
TUHEHTAJbHBIE, KOP BBIBETPUBAHHS, METaMOp(hHUYECKHUE)
u 25 ux ¢dopmaunoHHbIX THIOB (Tabn. 1). Bemymumu
MHUHEPAIBHBIMHA THUITAMH SIBIISIOTCS KEJIE300KCHIHBIE H
THIPOOKCHAHBIE, KapOOHATHO-CHIIMKATHOOKCHIHBIE H
KapOOHAaTHBIE.

HawnbGonee mpoayKTHBHBIMH 3110XaMu (HOPMHUPO-
BaHMS JKEJIC30PYIAHBIX MECTOPOXKICHUH SIBISIOTCS ap-
XelcKko-HmKHenpoTeposoiickas (AR, - PR)), cpenne-
naneosoickas (S - D), Bepxuenaneosoiickas (D, - Py),
no3aHemenoBas-naneoreHonas (K,-Pg), Heoren-ueTsep-
tnuHag (N - Q).

ApxeicKo-HIKHETIPOTEpO30HCKas 3Moxa xapak-
TepU3yeTCs MOIIHBIM OOIIETIaHeTApHBIM HaKOIIJICHHEM
KEJIe3UCTO-KPEMHHUCTHIX (OpMaIMi, MpPEACTaBICHHBIX
IUTACTOBBIMH TeJIaMH JKEJIE3UCTHIX KBApIUTOB B Mpejie-
Jax NOKeMOpHHCKMX MUTOB U Iuiatdopm (B Poccmm —
mectopoxxkaenust KMA, bantuiickoro um AnmaHcKoro
UTOB, Ha YKpauHe - KpuBopoxbs, [Ipua3oBss; 3a py-
0eXKOM — JKEIe30pyIHbIE MECTOpOXKAeHHus bpaszmmum,
Wnnun, 3anagHo-Asctpanuiickoro u Kanagckoro mu-
TOB).

B cpennenaneo30icKy0 3M0Xy MPOU30ILIO0 00-
pasoBanue psja marmatuueckux (Kaukxanapckoe, Ilep-
BOoypainbckoe, KoBgopckoe U ap.), CKApHOBBIX U MeTa-
comatuueckux (Beicokoropckoe, I'oprobnaromarckoe —
VYpan; Teiickoe, Upbunckoe, KpacHokameHckoe — A-
tae-CastHCKasi 00J1acTb) MECTOPOK/ACHHUH, CBSI3aHHBIX C
MarMaTU3MoOM 3aKIIOUMTENIFHON (ha3bl KajeJOHCKOTO
TEKTOHOTEHE3a.

IMozgHenaneo3olickast 3IM0Xa 03HAMEHOBAJIACh
MaKCUMAaJIbHBIM Pa3BUTHEM CKApHOBO-MarHETHTOBBIX
MECTOPOXKICHUH, CBSI3aHHBIX C MarMaTH3MOM TepLUH-
ckoro TekToHoreneza (Coxomnosckoe, Capbaiickoe —



Taoauna 1

Kaaccuduxauus xene3opyanbix mecropoxaenuii (mo B.U. CMupHOBY ¢ 10NM0JTHEHUSIMH)

T'enern-
yeckas Knacce (dhopmarust) MecropoxneHus™
rpymmna
MarseTuTOBBIE MaJIOTUTAHUCTHIE B HHTPY3H- Kaukanapckoe, I'yceoropckoe, Ilepsoypansckoe (Ypan);
° Bax rab0po-nupoKceHuT-TyHHTOBOH (opmarmu | JIsicanckoe (Bocrounstii Casix)
=
§ TuTaHOMarHeTUT-WIEMEHUTOBBIE B TaOOpPOBBIX Kycuckoe, Konanckoe (FOxwbiii Ypar)
2 MHTPY3MBax
= THuTaHOMAarHETUTOBBIEC BHICOKOTUTAHUCTHIC B Ilynoxropckoe, Koiikapckoe (Kapenms); XapmoBckoe (Aun-
% rab0poBbIX U rab0po-arada3oBeIx MHTpy3uBax | Taii); Tabepr (LIBemus)
§ I1epOBCKHUT-TUTAHOMATHETUTOBEIE U AllaTHT- Adpurana, Kogopexoe (Kotbexuit 1-08); Cykyity (Yra-

MAarHeTUTOBBIE B HIEIO0YHO-YIbTPAOCHOBHBIX
MHTPY3UBaX ¢ KapOOHaTHTAMU

na); [Tana6op, Jlronexon (FOAP); Joposa (IOxuas Ponesus)

KoHTakToBO-MeTacCOMaTHICCKHUE

MarueTuToBbie HU3BECTKOBO-CKapHOBLIE

Marnwuroropckoe, Bricokoropckoe, 'opobnaronarckoe u zip.
(Ypam); AnpaeBckoe (Typraiickas >xene3opyaHas HpPOBHH-
ust); Jamkecanckoe (AsepOaiimkan); Atancopckoe (Kazax-
craH); benopenkoe (IopHsrit Anraif); Tamraronsckoe, Kpac-
HOKaMeHckoe W 1p. (Aunrae-CasHckas 001.); Yokamgam-
bynakckoe (Tamxunkucran); mecropoxaenus Kammpopuun,
Hero-Mexuxko (CIIA); Kuras u gp.

MarueTuToBbie MarHe3najlbHO-CKapHOBBIE,
MarHe3najibHO-U3BECTKOBO-CKAapHOBLIC

Teiickoe (Kysmenkuit Anaray), Kasckoe, Illeperemenckoe
(I'opras Ulopus), Tapmanckoe (Tysa); Kemesnsiit Kpsox
(Boctounoe 3abaiikanse); Ta&xnoe, [Tmonepckoe (FOsxHast
SAxyrus); Amudonmak, Ailipon Xon, Keit-Kane€H u mp.
(CIIA), Manko-TeipaoBo (Bonrapust); OkHa-ne dep (Pymsr-
HYSI)

CKaronuT-aab0MTOBBIC U CKAITOJINT-aIb0HUT-
CKapHOBBIC MarHETUTOBBIC

Kauapckoe, Capbaiickoe, Coxkomnosckoe (Typraiickas mpo-
BuHIUA); ['opoOmaromarckoe (Ypain); AH3acckoe (3anmagHblit
CasH)

MarseTuToBsIe U TeMaTUTOBBIC, BOJTHO-
CHUJIMKAaTHBIC

3amagnoe Capbatickoe (Typraiickas mpoBuHIMS); AbakaH-
ckoe (Xakaccus); OTHACNBHBIE YYaCTKH MECTOPOKACHUI
HPEIbIIYIIHX KJIACCOB

T'upporepmaibHbIE

MaFHOMaFHeTI/ITOBBIC, CBA3aHHBIC C TparramMu

Kopurynosckoe, Pynnoropckoe, Tarapckoe, Hepronausckoe
u 1p. (Bocrounas Cubups)

MarseTuToBbIe U JKCIIE3HOCIIOAKOBBIC, XKHIIb-
HO-MCTAaCOMaTUYCCKUC

Tamagaypckoe (I'pysust); Kyrumckoe (3anmagusrii ckion Ce-
BEpHOTo Ypaia)

JKenezoxapOoHaTHBIE JKUITBHO-
MeTacoMaTHYECKHIe

bakanbckoe (FOxHbI Ypan); Abamnsckoe (FOxubrit Kazax-
craH); bunp6ao (Mcmanms); Dpubepr (ABctpust); 3Urepistay
(Tepmanns); Jloous (FOrocnasus); ['enap n Temrok (Pymsr-
Hus); Kpemukosus! (Bonrapust); Yanza (Amxkup); [xepucca
(TyHuc) u psix Apyrux

Ocanounbie MOpckue (c1ado u
HemeTaMop(HU30BaHHBIC)

CupneputoBble (B 30HE OKHCICHUS OypoKenes3-
HSKOBBIE) MJIACTOBBIE B MOPCKUX TEPPUTCHHO-
KapOOHATHBIX OTIIOKEHMSIX

I'ematnTOBEIE B MOPCKHX KapOOHATHO-
TEPPUTEHHBIX OTJIOKEHHSIX

I'ematnTOBEIE M MarHETUT-TEMAaTHTOBBIE B 3()-
(y3UBHO-0CAJJOYHBIX TOJIIAX

KomapoBo-3urasunckas, Kartas-llBaHoBckasgs u Ap. TPYIIIBI
(YOxnpiit Ypan); Huwxne-Anrapckoe (Boctounas Cubupsp);
Artacyiickas rpymmna (Llentpanbubiii Kazaxcran); XomsyH-
ckoe (I'opubrii Anrait); Kanaga (tunm Ameroma) M-aune Ma-
YHUITUPOTEH H JIP.

CuaepuT-IenToxXJIOpUT-TUAPOTETUTOBBIE 0000~
BO-OOJIUTOBBIE B MOPCKUX KapOOHATHO-
TEPPHUIECHHBIX OTIOKEHHUIX

Kepuenckoe (Kpomm); Asitckoe (Typraiickas mpoBHHIUS);
bakuapckoe (3amannas Cubups)

MarHeTuTOBbI€, YACTO TUTAHUCTBIE MOPCKHE
pocchInu

CoBpemenHble "uépHble" TUshkN nobepexuit UepHoro, Kac-
nuiickoro, SInoHckoro Mopei; UCKomaeMble MOPCKUE POCCHI-
i B AzepOaiipkaHe u Jip.

Ocano4YHbIe KOHTHHEH-
TaJIbHBIC

T'unporérutoBeie 6000BO-00TUTOBBIE 03EPHO-
6onoTHBIE

Bonbiioe uncno menkux mMectopoxaeHuil Ha Pycckoit muiar-
¢dopme (Jlumenkue, Tynsckue u ap.)

CuzepuT-IenToXJI0pUT-THAPOTETUTOBBIE 6060-
BO-00JIUTOBBIE, IPHPOTHO JIETHPOBAHHBIC XPO-
MOM H HHKeJIeM, 036pHO-00JI0THBIE, CBSI3aHHBIC
C KOpOii BbIBETPHBAHMS YIIbTPaOa3uTOB

Opcko-Xamunosckas rpymma (FOxwueri Ypain); CepoBckast
(Cesepnbrit Ypain); Mankunckoe (CeBepHblit KaBkas)

CuzneputoBble (B 30HE OKHCIECHUS OypoKenes3-
HSKOBBIC) THIIEPIeHHO-METaCOMATH4ECKUE B
NpUOPEKHO-03EPHBIX TPyO000IOMOUHBIX, TIpe-
obJaaronie KapOOHATHBIX OTIOKEHHSIX

bepesorckoe (BoctouHoe 3abaiikaibe)




T'enetn-
yeckas
rpymnmna

Knacce (hopmarust)

MecropoxneHus™

CI/IZ[epI/IT-J'[eHTOXJ'IOpI/IT-FI/IZ[pOl"éTI/ITOBI)IC B
JAPEBHUX PEYHBIX OTJIOXCHUAX

JIncakoBckoe (Typraiickast npoBuHImMs); Tanael-Ocne u Ip.
(CeBepnoe [Ipuapabe)

IIpeobnanaromie MapTUTOBBIE AITFOBHAIBHO-
JIeNIOBHANIbHBIE (BaJTyHUATHIE)

Bricokoropcekoe (Cpenuuit Ypan)

T'érut-rugporérutoBeie (OypoKeNIe3HIKOBEIE),
MapTHT-TUIPOTETUTOBBIC 30HBI OKUCICHUS
MECTOPOXKICHUH CHIEPUTOBBIX H CKAPHOBO-
MAarHeTHTOBBIX PYJ

Baxansckas u mp. (FOxusit Ypan); Bepesosckoe (Bocrounoe
3abaiikanbe); Bricokoropckoe (Cpenauit Ypan)

I'étuT-ruaporé TuToBBIE OXPHUCTHIE, IPUPOIHO-
JIETUPOBAHHBIC XPOMOM U HUKEJIEM, B KOpe
BBIBETPHUBAHUS YIBTPaOa3UTOB

EmnzaBetunckoe (Cpemnuit Ypan); mectopoxxkaeHus: KyOsr,
Ouunnu, ['BuaHsl u ap.

T'upporéruroBsie B 3110BUANTBHO-
JIeTIOBUAIIBHBIX OTJIOKEHHAX Ha 3aKapCTOBAH-
HBIX U3BECTHIKAX

AJamaeBckoe (BOCTOYHBIN CKIIOH Ypaia)

MapTI/ITOBI)Ie U ruporeMaTUuTOBLIC B JKEJIE3U-
CTBIX KBapuuTax

Kops! BeiBeTprBaHUs (OCTATOUHBIE U
0CaJ0YHO-UHPHIBTPAIUOHHEIC)

SIkosnieBckoe, Muxaiinosckoe, Jlebequnckoe, CToiiieHCKOE
n 1p. (KMA); Cakcaranckas rpymnna (Kpusoit Por); m-Hue
03. Bepxnero (CILA); bpaswmuu (Illtar Munac-XKepaiic u
1p.); Uaann, JInbepuu, 3anmagaoit ABcTpanuu

JKene3ucTeie KBapIUTHI JOKEMOPUS, )Kene30-
KpEMHHCTbIE MapraHIIEHOCHBIE JIKECIIUITUTO-
BBIE

BaHHEIC)

Kpusopoxxckue, Kpemenuyrckue, benosepckue, Mapuy-
nosnbckoe (YkpanHa); Muxaiinosckoe, Jlebenunackoe, Croii-
nenckoe, KopobOkoBckoe (KMA, Poccus); Oneneropckoe
(Konbckuit m-oB); Kocramyxkmickoe (Kapemus); Kapcakmaii-
ckoe (Llenrpanbubiii Kazaxcran); [losc Jlabpamopa (Kana-
na); Bepxuee ozepo (CILA); mrar Munac-Xepaiic (bpazu-
nust); Wumust, 3anmamgHas ABcTpanusi; AHbIIalickas Tpymma
MectopoxaeHuii (Kurait).

MarseTuTOBBIE U MarHETHT-
HKEJIE3HOCIIIOIKOBbIE KOHTAKTOBO-
MeTaMop(H30BaHHbIE OCaI0OYHbIE (C PETUKTa-
MM 0Ca/IOYHBIX XKEJIE3HBIX PY/)

Metamopdudeckue (MeTaMopdu3o-

Xomzynckoe (I'opHeiii AnTait)

B amoli epagpe HazeaHbl moumu gce 3HayumersnbHble MecmopoxoeHusi, obnadarowue ydméHHbiMu 3anacamu cebiwe 100
MH. m. boriee Menikue MecmopoxoeHusi npusedeHbl 8 mex crydasix, koeda dnsi coomeemcmeyroweli epynibl HeU38EeCMHO 3Ha-

YumersibHbIX MECmMOopPOXOeHUU.

Typraiickass npoBuHUMS, Maruuroropckoe — Ypal u
psn mectopoxaenuit ['oproit llopuu u rora KpacHosip-
CKOT'0 Kpasi).

ITo3nHemenoBas-nmajeoreHoBast 3MoXa XapakTe-
pHU3yeTcsl MPEeNMYIIECTBEHHbBIM 00pa30oBaHHEM O0Caa0y-
HBIX JKENe30pPyIHBIX MECTOPOXKACHUI MOPCKUX U KOH-
THHEHTAJIBHBIX OacceHOB (AsTckoe, JlucakoBckoe,
ITpnapansckoe u ap.).

Heoren-ueTtBepTudHas 5moxa O3HAMEHOBANACh
¢dopmupoBannem kpynHoro KepueHncko-TamaHckoro
KEJIe30pyJHOro OacceiiHa C MOPCKHMH OCaJIOYHBIMU
MECTOPOXXICHUSIMUA 0000BO-00JIUTOBBIX PYI.

I'maBHEHIIMMY KENE30PYAHBIMU IPOBUHLMSIMU
Poccumn sBnsitoresi: benroponacko-Kypekas u Kapeno-
Konbckass J1IOKeMOpHHCKMX MeTaMOp(UYECKHX pPYyA
Bocrouyno-EBponeiickoii miargopmsl, VYpaibckas H
HOxHO-Ypanbeckas (maneo3oiickiue CKapHOBBIE U MeEJO-
Bble OcafouHble), Typraiickas (BepxHe-maneo3oiickue
ckapHOBBIe), Anrae-CasHcKas (cpenHe-No3JHenaneo-
30/iCcKHne, MPENMYIIECTBEHHO CKapHOBO-MarHETHTOBBIE),
Kepub-Tamanckast (I103IHETPETHYHBIE OCAJ0YHBIE DPY-
JTBI).

AHanu3 OTEYEeCTBEHHBIX M 3apyOeXHBIX HCCIIe-
noBanmii [1,5,6,7,8,9-11,12,2,3,13-18] 1o BBISBICHUIO
3aKOHOMEPHOCTEH F€OXMMHUUYECKHUX CBSI3€U 30JI0Ta, IUIA-

THHOMJOB M JKele3a B PYA000pa3yIoNIMX Ipomeccax
JIOCTATOYHO TOJIHO OCBEIIAeT MPUPOAY UCKIIOUUTEIHHO
LIMPOKOTO IPUCYTCTBUSL B JKEJE30PYIHBIX MECTOPOXK-
JICHUSIX ~MUpa [OMYTHOTO  30JI0TO- M 30JI0TO-
IUIATHHOMETATILBHOTO OPY/ACHEHUSI.

3osi0T0 00s1a1a€T OOIIMPHBIM CHEKTPOM T'€OXH-
MHUYECKHX CBSI3€H, 00ECIIeUnBaIOINX «BCIOJHOCTE)» €T0
MPUCYTCTBUS OT YJIbTPaMaJbIX KOHIIEHTPAIuil O BECh-
Ma BBICOKHX cozepkanuii. OHO 00nagaeT HeHTpaIbHBIM
(camMopomHBIM), XaTbKO(QWIBHEIM, CHACPO(PUIHHBIM,
OMOIITEHBIM, OJEO(QIIIFHBIM CBOWCTBAMH, Ka)XIO€ W3
KOTOPBIX TIPOSIBIISICTCS B KOHKPETHOW T€OXHMHYECKOH
obcTaHOBKE pyAoreHesa.

BakHBIM /U151 TEOXUMHH 30J10Ta SIBJISICTCS CHJIE-
poduIIbHOE CBOMCTBO, MO3BOJISIIOLIEE ACCOLMUPOBATH C
JJeMEHTaMU ceMelcTBa xkese3a. BrepBele Ha cuaepo-
¢uibHBIe CBOWCTBA 3070Ta yKkasan B.M. TonbammMunr.
AHanu3upyst XUMHUYECKHI COCTaB METEOPUTOB M pa3pa-
OaTbIBast HA ATOW OCHOBE THIIOTE3Y O CXO/ACTBE OOIIETO
XMMHYECKOTO COCTaBa 3€MJIM CO CPEIHHM COCTaBOM
MereopuToB, B.M. T'onpAlIMUAT BIEpBBIE YCTaHOBMII
MIPUCYTCTBHUE 30JI0TA U TUIATHHBI B JKEJIE3HOW (ase He-
KOTOpPBIX M3 HUX. B reoxuMudeckod KiaccHpUKALUH
B.M. TonpamiMuaTa 30J0TO OTHECEHO K CHICPO(HIIb-
HBIM 2JIEMEHTaM.



CunepoduibHbIe CBOMCTBA 30J10Ta PACCMOTPEHBI
B TpyJaxXx MHOTHX OTEYECTBEHHBIX M 3apyOEKHBIX HC-
ciemoBaresieif, K 9HCIy KOTOPBIX OTHOCHTCS (yHpa-
MeHTabHOe uccienoBanue P.B. boius [8]. [To nanabIM
P.B. boiins, B xkene3HbIX METEOpUTaX U XOHIPUTAX Ca-
MOE BBICOKOE COJIep KaHHE 30JI0Ta ¥ IIIATHHONJOB (DUK-
cUpyeTcs B MeTalI4Ieckor (aze, MeHee — CyIbPpHUIHON
(TpoMNHMTHON) M caMOe HWU3KOE — B CHJIMKATHOU (ase.
IIpucyrcTBHE 30710Ta B pa3iIMYHBIX IPUPOIHBIX METAl-
JlaxX ¥ MOJyMeTajulaxX, TaKUuX Kak jKeJe30, MeIb, MBIIIb-
SIK B 36MHBIX yClloBUsX, 1o P.B. boiumo, Takxe cBuje-
TEJILCTBYET O CHIBHOM CHIEPO(MIEHOM XapakTepe 30-
jota. AHanu3upys MOJNOXKEHHE 30J0Ta B MEpHOANYE-
ckoit cucteme onementoB JI.M. Menneneea, P.B.
Boiinp momu€pkuBaeT 4acTyI0 acCONMANMIO 30JI0Ta C
cuepoQWIBHBIMA  JIEMEHTAMH BOCBMOM TPyNIBI —
HUKEJIeM, NaJulafiveM, IUTATHHOW U COOTBETCTBYIOINMHU
anemeHTamMu Tpymnmnsl 1b: Mensio, cepedbpom. D10 cxon-
CTBO OCOOCHHO 3aMETHO MEXIy 30J0TOM M IUIATHHOH,
aTOMBI KOTOPBIX PA3HATCS BCEro JHIIb HAa OAWH JIICK-
TpoH. O0a 3THX 3JIEeMEHTa IOYTH BCETAa MMEIOT IpH-
Mech aemeHToB rpynmel Ib u VIII unu obpasyror c
HUMH MMHEpajJbHble COeAMHEeHMsA. VIMEeIoTcs naHHBIE,
MOKa3bIBAIOIINE HMJIEHTUYHOCTh JHarpaMM IIJIaBJICHUS
map 3JEMEHTOB: 30JI0TO-KeJIe30 U 30JI0TO-IIaTHHA.
[MpucyrcTBue 3050Ta W IUIATHHBL B METEOPUTAX, H,
MIPEXJE BCETO, B UX XKEJE30-HUKEJIEBOH (ase, a Takke
CXOJICTBO XUMHYECKOTO TOBEJCHUS 30J10Ta W TIJIATHHBI
CBUJICTEIBCTBYIOT O MAaHTUIHOM NPOHMCXOKACHUH 3THX
3JIEMEHTOB; IIPH 3TOM IUIATHHA UTPAeT PoJib CBOEOOpa3-
HOTO MOCTHKA MEXK/Ty 30JI0TOM H KEIEC30M.

B xene3HbIx pyJax Mo3JIHEMarMaTH4ecKou TH-
TAaHOMarHEeTHUTOBOW (opMalMu Habromaercsi olIiens-
BECTHAsl TECHas acCOLMalUs 30JI0Ta U IUIaTHUHBI, 00Y-
CJIOBJIEHHAs! €IUHCTBOM HMX MAaTEpHUHCKOTO HCTOYHUKA.
B cxapHax ux myTH pacxoAsaTcs: 30JI0TO YaCTHUYHO IIPO-
SIBIISICT CBOM XaJIbKOQWIbHBIC CBOiicTBa. OIHAKO, €IH-
HBII 0a3aJbTOMIAHBIM MarMaTH3M OIPEAEIsIET BCTpe-
YaeMOCTb HEOOJBIIOrO €ro KOJIWYECTBa, a B PAIC CIy-
YaeB O NMPOMBIIUICHHBIX 3HAYCHWH COBMECTHO C ILIa-
THHOM W majulazueM. B ruapoTepMmanbHBIX M Ocamod-
HBIX JKEJIE3HBIX pyJax IUIaTHHA BCTPEUYAETCsl CIOpPaau-
YeCKH, a 30JI0TO B TOM WM MHOM KOJHWYECTBE IPUCYT-
CTBYET IOYTH ITOBCEMECTHO.

Hekotopele wuccrnenoBaTenu psaj  IEMEHTOB
(BKITIOUAs 30J10TO, cepedpo, Meb, IMHK U APYTHE), yac-
TUYHO CBSI3aHHBLIX C 0a3aJbTOMIHOM MarMoi, OObICHS-
10T ONM30CThIO UX (U3UKO-XUMUYECKUX CBOMCTB C
JIByXBaJICHTHBIM JKEJIE€30M M MarHuem, KoTtopas o0y-
CJIOBJICHA UX aTOMHBIMH 00bEMaMH, BEJIMYNHAMH JIICK-
TPOOTPUIATEIHLHOCTH ¥ MOHHBIX IOTEHIMANoB. B mpo-
mecce MarmMaTudeckod auddepeHnnanuu 30J0TO, ce-
pedpo M HEKOTOpBIE APYTHE 3JIEMEHTHI (TPagUIIOHHO
CUNTAIOMINECS XaIbKO(MIBHBIMH) 000TaIaloT OTHOCH-
TENbHO TXKEIBIE JKeIe30-MarHe3uaabHble PacIlIaBbl.

CornacHo npeacraBneHusiM A.A. MapakymieBa ¢
coaBTopamu [19], mMarmbl, oOoramEHHBIE 3aKHUCHBIM
MKEJIe30M, CPAaBHUTEIBHO JIETKO OKHUCISIOTCS, daBas Ha-
4ajo pa3sHOOOpa3HbIM THIIAaM MarHETHTOBBIX PYZ, B KO-
TOPBIX MAarHeTUT U COIYTCTBYIOUINE €My TEMHOIIBET-

HblE MUHEPAJIbl U CYJIb(GUIBl KOHIECHTPUPYIOT 30JI0TO.
KonugecTBo 3070Ta B MarHeTUTaXx MOXET COCTABISATH
0,07 r/T u Gonee. DTOT BIEMEHT, OYEBHIHO, 3aMEHSIET
JKeNe30 B peméTke MarHetuta. He MCKIrodaeTcst Takxke
a0bcopOIMOHHAS POJIb MarHETUTA, OCOOCHHO B MOMEHT
00pa3oBaHMs KaK OCaguTeNsl CBOOOJHOTO 30JI0Ta Ha
MTOBEPXHOCTH KPHCTAJUIOB, B MEX3EPHOBBIX IPOMEXKYT-
Kax ¥ MEKPOTPEHIMHAX. DTOT d3PPEKT YCUINBACTCS TIPH
Hanmmunu neddexroB pocra kpucramuioB u 3épeH. Cue-
JIyeT y4YUTBIBaTh TaK)Ke OCOOCHHOCTh MarHeTHTa, IO-
OOHO cynbduaaM, UrpaTh POJIb IICKTPOIA-OCATUTEIS
30J10Ta.

IIpynurHHYIO CBSA3b 30JI0Ta U XKeje3a B 30J10TO-
MarHeTUTOBOM  (opManuy KOHTAKTOBO-METacOMaTH-
YECKOTO THIIAa HEKOTOPBIE MCCIEIOBATEIN BHIAT TAaKKe
B CITOCOOHOCTH jKeJie3a aBaTh IMUPOKHH CIIEKTp TBEP-
IIBIX PacTBOPOB C XPOMOM, HHUKEIIeM, KOOAJIbTOM, MO-
TUOCHOM, THTAaHOM, MapraHIleM, BaHAIMEM, BOIb(ppa-
MoM, HHoOMeM. CIOCOOHOCTH Xene3a O0Opa3OBHIBATH
TBEPIIBIC PACTBOPHI C HA3BAHHBIMU DIIEMEHTAMH BIICUET
3a co0OM M3MEHEHUE MapaMeTPOB PEMIETKH MUHEPAJIOB
xKeJe3a, YTo CO3MaéT YCIOBHUS JUISl 3aMEIlEHUs U BHe-
JIpeHUs1 B UX pPeHIETKYy aTOMOB 30Ji0Ta. TakoW mpouecc
MOJKET CII0COOCTBOBATh 00PA30BaHUIO PACCESIHHONW CHH-
TeHETHUECKON 30JI0TOHOCHOCTH B 3HJIOT€HHBIX JKEJIe30-
PYIHBIX MECTOPOKICHHUSAX.

Ha ¢opmupoBanum coOCTBEHHO-MAarMaTHIEeCKUX
KENE30PYOHBIX MECTOPOXKICHUI HBOIIONHS  JKEJIe30-
MarHe3WaNbHBIX MarM He 3aBepuiaercs. Ha mocnemyro-
IIMX dTarax MPOUCXOIUT UX CYIb(PHUIN3AINS WIH IOBe-
HUJIBHBIMU CEPOBOJOPOIHBIMH PACTBOPAMH, HJIH B pe-
3yJIbTaTe BHEJIPEHUS MarMbl B CTPaTU(QHUIUPOBAHHBIC
TOJIIM, COJEpIKalle cepy B BHAE CYJIb(QUIOB HIH
cyibdaToB. [Ipu 3TOM NPOMCXOAWT HAKOIUICHHE dJie-
MEHTOB C BBICOKMM OTHOCHTEJIBHBIM CPOJICTBOM K cepe,
K KOTOpBIM, IOMHMO M, HUKEJs, K00ajibTa, CBUHLIA,
LMUHKA, PTYTH U JIPYTUX, OTHOCSATCS TaKXKe 30JI0TO, Ce-
pebpo, TraTtuHa, maaaui. B HOBBIX YCIOBHSX Ha-
3BaHHBIC DJIEMECHTHI C Pa3HOW CTETICHBI0O HHTEHCUBHOCTH
MIPOSIBIIIOT CBOM XaJIbKO(MIIBHEIC CBOMCTBA, JaBast IIIH-
POKHI CHEKTp CYIbQUIHBIX MuHepanoB. CremyeT ydu-
THIBaTh TIPH STOM, YTO MEXAY XOPOIIO H3BECTHBIMHU
KpallHUMU [OJIOKCHUSIMU JBYX- M LIECTUBAICHTHOU
cepsr (S ,S™) cymecTByloT Apyrue BHICOKOAKTHBHbIE
CEpHHCTHIE COEIMHEHHs, KOTOpble 00ecrevynBaroT MH-
TpalMio 30JI0Ta B BHJE KOMIUIEKCHBIX COEIMHEHUH:
THOCYJIb(ATHBIX, CYIb(GATHBIX, CYIbQOKCUIHBIX H JIPY-
rux. Ho u B HOBBIX yCIIOBUSIX '€OXUMUYECKUM Oapbe-
pOM, CHOCOOCTBYIOIIMM BOCCTAHOBIICHHIO 30JI0TA U
BEIMTAJICHAIO €T0 W3 PAacTBOPOB, SIBISACTCS, B TIEPBYIO
ouepeb, Kele30 U IPYrue METaIIIbL.

P.B. boiine momuépkuBaer, 4TO HAMOOIBINUI
WHTEpeC B 3TOM OTHOIICHWH B MPHPOIHOM cpeje mpen-
CTaBJISIOT HOHBI IBYXBajieHTHOTO Kenesa (Fe’) u xByx-
BajeHTHOro Mapramma (Mn"), a Takke pasnMuHbIC
OpraHMYecKUue COEIMHEHMs, HalpuMmep, OMTYMOWJIBI
4y€pHBIX ciaHIeB. Tak oOpa3yercsi COOCTBEHHO CyJib-
¢bumHas 30JI0TOPYAHAsT M 30J0TO-IIATUHOMETAIbHAS
MHUHEpaIn3alys, KOTopasi B ONpPEJEIEHHBIX YCIOBHSX
COIYTCTBYET OKCUAHOMY JKEJIE30PYIHOMY OpYACHEHHIO



B BHJIE KOMIUIEKCHBIX CYJIB(GUIHBIX 30JI0TO- U 30JI0TO-
IUIATUHOHOCHBIX PYIHBIX TeJ B IpEAeiax Keje30pyl-
HBIX NOJEN U MecTOpoXKIeHUH. BaxkHas posib pu 3TOM
MIPUHAUICKUT Pa3phIBHBIM HapyLICHHUsIM, 30HaM pac-
CJIaHIIEBaHMS M WHBIM HEOJHOPOIHOCTSIM IIOpPOJ], CHO-
COOCTBYIOIIMM MUTPALMA THAPOTEPMATBHBIX PacTBO-
pOB.

B mpenenax nokeMOpHICKMX IIWTOB M ILIAT-
¢dopm Bexmymias poib B GopMUpoBaHUN OIaropogHOME-
TQUIBHOTO M JKEJIE3HOTO OPYACHEHHUS IPUHAUIC)KUT
MapuTaM U yiapTpamaduTaM paHHEro gokemOpus. [Ipu
IpaHUTH3aLUK ¥ MeTaMopdu3Me 3TUX (hopMaruii 30510-
TO W TUIATUHOMIBI BHICBOOOXKIAINCH, MHUTPHPOBAIH
HaKaIJIMBAINCh B OJAarONPHUSTHBIX Ul OCAXKICHUS IO-
poAax M JOKaIbHBIX CTPYKTypax. Tak oObsicHAETCS Cy-
LIIECTBOBAHWE MHOTOYHCIICHHBIX 3HIOTEHHBIX 30JI0TO-
PYAHBIX MECTOPOXIICHHI B Tpenesax apXeHcKux 3ere-
HOKaMEHHBIX 10sIcOB. K 3THM e nosicaM IpuypOYEHBI
U 0CaJ0YHO-METaMOP(OTEHHBIE CTPaTU()OPMHBIE JKeIe-
30pyAHbIe (opMalnK, Y4acTKaMHu COJIeprKallie CHHIe-
HETHYECKYI0 M HAJO)KEHHYIO SHJIOTEHHYIO 30JI0TOHOC-
HOCTbH B aCCOIMAIMU C METAJIAMH IJIATUHOBOM TPYIIIBI
(MIIT).

Bo3MoxHBII MexaHu3M o00pa3oBaHus 00ora-
IIEHHBIX ONaropoJHBIMH METAJUIAMH  KEJIE30PYIHBIX
TOPU30HTOB MOT' COCTOSITh B IPHUBHOCE MX B JPEBHUE
OacceifHbl CEeIUMEHTAIlMM THUAPOOKCHAAMH JKelle3a H
rejaeo0pasHbIMH COCAMHEHUSIMH KpPEMHHs, 00pa3oBaB-
muMHCS 3a CYET MaTepuasa 3peibIX IUIOMIATHBIX KOp
BBIBETPUBAHUS apXeHCKOro mpoTocyocTpara, peacTaB-
JISIOMIEr0 COOOH B paHHEM JOKEMOPHH OOIIUPHBIE OIS
BYJIKAHHTOB OCHOBHOTO M YJIbTPAOCHOBHOTO COCTaBa.
W3BecTHO, YTO THIPOOKCH] TPEXBAJICHTHOTO XKele3a
SIBJISIETCSI XOPOIIUM HOCHTEJIEM 30JI0Ta, TaK Kak ero
KOJUIOUJ HECET IOJOKUTENBbHBIA 3apsiji, YTO BEIET K
COOCAKJCHUIO OTPUIATENIbHBIX KOMIUIEKCOB 30JI0Ta H
OTpHIATENEHO 3apsDKEHHBIX ero KojutonaoB. B cpexe ¢
MOHIKEHHOW KHCIIOTHOCTBIO M OTHOCHUTEIBHO BBICOKUM
Eh, xene3o, mpucyrcTByoliee B JBYXBaJIEHTHOM CO-
CTOSTHUHM, CTAHOBHUTCSI OCaJUTENeM 305I0Ta. Takylo ke
pOJIb OcaiMTeNs 30J10Ta MIPAIOT COCAMHEHHUsS JBYyXBa-
JICHTHOTO Maprasina. l3BecTHa Tarke COpOIMOHHAS
EMKOCTb KOJUIOWJHOW JIByOKHCH KPEMHHUSI — HENpPEMEH-
HOTO KOMITOHEHTa CJIOMCTBIX >KEJIE30PYIHBIX (opma-
LW, KOTOpast, KaK U ’eJe30, B ONpeeIEHHbIX YCIOBHU-
SIX CIIOCOOCTBYET WJIM MHTPALWH, WIH OCAXKICHHIO 30-
JIOTa.

CymiecTBeHHas! pojib B KauecTBE UCTOYHHKA 30-
snota, MIII" u xene3a mpuHajiexaia MOJBOAHBIM HU3-
JUSHUSIM M Ta30BbIM dMaHaiusM. [locnemyroniue mpo-
Iecchl CEOUMEHTAINM, [HareHe3a W MeTaMopgu3Ma
(pEeTHOHATBHOTO W KOHTAKTOBOTO) MPUBOAMIN K YKPYII-
HEHHUIO W TIepepaclpeieNieHHI0 OJIaropoIHbIX METaluIOB
¢ 00pa3oBaHMEM MPOMBIIIIIEHHO 3HAYNMBIX OOBEKTOB.

2. Oco0eHnHoOCTH pacnpeaeeHus 30J0Ta U
IUVIATUHHOU/I0B B PA3HOTHUITHBIX KeJIe30Py/I-
HBIX (JopMALUSX ¢ OLEHKON CTeneHu X Mmo-
TEeHIIHAJBHOI NPOAYKTUBHOCTH

AHanmu3 JIUTepaTypHBIX JaHHBIX CBUIETEIBCTBY-
€T O NIPUCYTCTBUU OJIarOPOJHBIX METAJUIOB B JKEJIE30-

PYJIHBIX MECTOPOXKICHUAX MPAKTHUECKH BCEX IJIaBHEMH-
IIUX MPOMBIIUIEHHO-TEHETHUECKUX THIIOB: MarmMaTuye-
CKHX, KOHTAaKTOBO-METACOMAaTHYECKUX,  OCaIO4HO-
MeTaMOp(OTeHHBIX U B MX KOpax BbIBeTpuBaHus. [lma-
TUHOHOCHOCTb  KEJIE30pyOHbIX (opmanuii u3ydeHa
KpailHe HeIOCTaTOYHO.

2.1 Mazmamuueckue mecmoporicoenus

Cpenu coOCTBEHHO MarMaTHYeCKUX MECTOPOXK-
JICHNI KEeNEe3HbIX Y[ BBIICNAIOTCA: a) MarHeTUTOBBIC
MaJIOTUTAHHUCTBIE; 0) TUTaHOMarHeTHUT-MJIbMEHHTOBBIE;
B) THTAaHOMAarHETHTOBBIE (C BaHA/JMEM) BBHICOKOTHTaHH-
CTBIe; T) NEPOBCKUT-TUTAHOMAarHETHTOBBIE M AaraTHT-
MarHeTHTOBBIE (cM. Tabin.1). [letanpHas XapakTepHCTH-
Ka IUIATUHOHOCHOCTU psSia MECTOPOXIEHHH 3TOro
KJlacca, BBICTYMAIONIMX B Ka4ECTBE MCTOYHHMKA THTaHO-
BoIX pyA (Kycuuckoe, Komanckoe Ha 1O. Vpane, Ily-
nmoxropckoe, Koiikapckoe B Kapenmu, Tabepr B LlBe-
LK), [IPUBE/IEHa B U3BECTHBIX MOHOIPa(UUECKHX pa-
6otax (Jomma H.A., Uepneimor H.M., SuxeBnu B.A.
"[lnaTuHOMETANNIBHBIE ~ MecTopokaeHust  Poccun".-
C.I16.: "Hayxka", 2000.-755c¢.; Jomun JI.A., YepHbImIOB
H.M., YepennukoBa O.M. "MeramioreHusi miaTHHOU-
OB KpYMHBIX pernoHoB Poccuu"- M.: T'eomndopm-
Mmapk, 2001.- 302c¢.; 3omoer K.K., Bomuenko 10.A., Ko-
poreeB B.A. u np."llnatuHOMeTalIIBHOE OpYIAEHEHHUE
reoJIOTMYEeCKUX KOMIUIeKcoB Ypana".- ExarepunOypr,
2001.- 199c¢. u ap.).

B nmanHOM 0030pe NPHUBOASTCSA CBEACHUS O IUIa-
TUHOHOCHOCTH MAaJOTHTAHUCTBIX CYIIECTBEHHO >Kelle-
30pYAHBIX MECTOPOXKICHUI IBYX (pOpMAalMOHHBIX TH-
[OB: a) MAarHeTUTOBBIE MaJIOTUTAHHCTHIE B rabOpo-
ITUPOKCEHNUT-IYHUTOBBIX HMHTPY3MBaX W ©O) amaTur-
MarHeTUTOBBIE B IIEJIOYHO-YJIbTPAOCHOBHBIX HWHTPY3H-
Bax C KapOOHATUTAMH.

2.1.1 Hnamunocoodeporcawjas macHemumosas
manomumanucmas gopmayus

MecTopoKAeH!sI MarHeTUTOBOM MaJIOTUTaHU-
croit popmaruu B 661BIeM CCCP obecnieunBany 0KoJio
9% cyMMmapHO# m0OBIYM JKENE3HBIX pyA. PynHble Tena
BBIJICNIAIOTCS CPEIN HHTPY3UBHBIX MACCHBOB B BHUJIE 30H
MOBBIIIEHHO!N BKPAIUNIEHHOCTH MarHeTUTa U TUTaHOMar-
HETHTAa CO MUIMPOBBIMHU H KHJIO-THH3000pa3HBIMU 000-
cobnenusiMu. [1maTHHOMIBI U 30JI0TO B pylax JaHHOTO
THNa ycTaHOBJIEHHI Ha ['yceBoropckom, Kaukanapckowm,
Benuxosckom (Ypai), TebunOynakckom (Y30eKuCTaH)
U Ipyrux MectopoxaeHusx. OCHOBHOH pymooOpa3yro-
IUHA NPOAYKTUBHBIMH MHUHEpal — TUTAHOMArHeTUT —
collepuT npuMech BaHaaua. COMyTCTBYIOIIMMHA MHHE-
paaMH SBJISIOTCS IUPUT, NHUPPOTUH, XaJIbKONHPHT,
MEHTIAHIUT, OOPHUT, 30J10TO, MmatnHouabl. Comepika-
HUE 30JI0Ta U IJIATHHOUJIOB, ACCOLUUPYIOIIHUX C MarHe-
TUTOM W TEMHOILBETHHIMH MHHEpAJIaMH, a TaK XK€ CYJb-
¢bunamu [20] OT mecATHIX JOJNEU 10 MEPBBIX CIUHMIL
TpaMMOB Ha TOHHY.

2.1.2 llnamunocodeporcawas anamum-
MazHemumosas hopmayus 8 KapooHamumax

Ilanabopckoe mecmoposcoenue (FOAP) tpo-
CTPaHCTBCHHO U T'CHCTUYECKU CBA3AHO C MHTPY3UBOM
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Puc.1. I'eosoruyeckas kapra (a) u reosioruvyeckuii paspes (0) mecropoxnenust [lanadopa (mo JIx.K I'epoep-
Ty, 1967): 1- donepumossie datiku; 2- pydoHocHble kap6oHamumei; 3- nosocyamsie kap6oHamumsi; 4- ¢hockopum; 5- crodu-

CcmbIl MUPOKCEHUM.

YIBTPAOCHOBHBIX IIENOYHBIX mopof [1]. Mecropoxme-
HUE KOMIUIeKCHOe (Meap, (ochaTHOE CHIphe M MarHe-
TUT) U TPEJACTABICHO PsIOM TpyOOOOpa3HBIX Tel, Jua-
merpoM 0,5-0,7 M B JIpeBHEM OCHOBAHHMH apXEWCKHX
rpanuTousioB (puc.l).

LlenTpanbHast yacTh Tejla ClIOXKeHa KapOOoHaTH-
TamMH, nepudepuss — MarHeTHUT-OJMBHH-ANATUTOBBIMH
nopojamu. MeJHasi MHHepalM3alnus HpUypodYeHa K
KapOOHATUTaM M COCPENOTOYCHA B MPOXKUIIKAX W 30HAX
BKpAIUICHHOCTH. JTarbl 00pa30BaHHUs MEIHOTO Opyie-
HEHHS COOTBETCTBOBANU JIBYM (a3aM (OPMHUPOBAHUS
KapOOHAaTUTOB. B mepBoM sTame riIaBHBIM MEIHBIM MU-
HEpajoM SBISIETCS OOPHHT, a BO BTOPOM - XaJbKOITH-
put; Oonee pedKH XadbKO3WH, BaJUNICPUUT M KyOaHWT.
Cpennee conepxanue Meau B pynax 0,68%, mocTostHHO
MPUCYTCTBYeT MarHetut (1o 27%). Pyanoe teno mpo-
cnexeHo g0 riryounst 900 M. Ero ¢opma, cocraB BMme-
HIAIOIIUX TTOPOJ U Py, COAEp KaHUE MOJIE3HBIX KOMIIO-
HEHTOB PYyJIbl C TJIyOMHOH NMPAaKTUYECKH HE MEHSIOTCS
[21].

MMama6opckoe mecropoxaenue (FOAP) ycmemso
orpabaTpiBaeTcs KoMOWHaTOM Kommanuu «[lamabop
MalHUHT Komnauu, JIT/I» cOBMECTHO C MHOCTpaHHBIMHU
koMnanusiMu CHIA u HUcnaHuum ¢ momyTHBIM H3BJIEYE-
auem MIIT, Au, Ag nipu 100BIYe MeIu U3 Py, CBA3aH-
HBIX C MHOJINT-KapOOHATUTOBBIM MacCCHBOM.

Kosoopckoe nnamumnocodeprcauiee anamum-
MazHemumoeoe  mecmopoycoenue  (barmuiickuii
wum, Poccus) cBA3aHO C OJHOUMEHHBIM HHOJUT-
KapOOHATUTOBBIM MAacCHBOM, B CTPOEHHH KOTOPOTO
Y4YacTBYIOT OJIMBUHHUT-MEJIMINTOBBIE IOPOJIbI, MENIbTEH-
THTHI, HHOMUT-(HOCKOPUTHI M KapOoHaTHTH [1]. B mpe-
JleiaX MECTOPOXKIICHHS BBIIEIAIOTCSA (DOPCTEPHUTOBBIE,
anmaTuT-PpOpCTePUT-MarHETUTOBBIE,  KaJbIHUT-(popcTe-
PUT-MarHeTUTOBBIE PYIBl C (DIOTONUATOM, KAIBIUT-
MarHeTHTOBBIE, AallaTHT—KabIUT-MarHETUTOBEIE, Kap-
OOHATHUTOBBIC, KAIBIUT—(POPCTEPUT-MATHETUTOBEIE C
tetpadeppudaoronuToM (peAKOMETaUIbHBIE), 10JI0-
MUT-(OPCTEPUT-MAarHETUTOBBIE,  JIOJIOMHUT-TPEMOJIHT-
MarHetutoBsie pynabl [1]. OHu comepkaT HE3HAYUTENb-
Hoe (0.5—2.0 %) xonuyecTBO cynbpuaoB. Makcumym

(5 %) ux yYCTaHOBIEH B PEIKOMETAUIHBIX pyHAax.
Cynbhuapl TpeACTaBICHB KyOaHHTOM, OOpHHUTOM,
XaJbKOIMPHUTOM, MUPPOTHHOM, MUPUTOM, JKepduie-
PHUTOM, MOJTMOIEHUTOM, TAJICHUTOM.

B.B. Bannukos, H.1. Kpacuosa u np. [1] ycra-
HOBWIM B Cyjibduaconepkamux KajabLUT-TeTpadep-
pHdIOronUT-MarHeTUTOBBIX (PEAKOMETAIUILHBIX J10JI0-
MHUT-MarHeTUTOBBIX (ockopuTax (KapOOHATUTOUIAX)
no 1,775 v/t namnanus, 0,44 mwratunsl, 0,045 30m0ta 1
16 1/T cepebpa (aTOMHO-aOCOPOIMOHHEIN aHANH3;
[THUT'PN).

[Tpn MarHWTHOM cemapalii KOMIUIEKCHBIX PYA
KoBopckoro MecTOpoXXIeHHUS! BBIIEJSIOT MarHeTUTO-
BEI (mpy (JIOTalMK - amaTUTOBBIA) KOHIIEHTPAT; IIO-
cienyolas I'paBUTAllMOHHAsL Cemapanys MPUBOIUT K
MOJTYYSHHIO YEPHOBOTO — 0a/IeJIenTOBOIO KOHIEHTpA-
ta. [Ipu K0BOAKE MOCIIEAHEr0 BBIIEINSETCS CYIbGUIHBIH
npoaykT, copepxkamuii 0,22 r/t matunel, 0,22 mamia-
nusi, 0,04 poaus, <0,012 upunus u 0,005 r/T pyTeHus
(AO "MexaHOoOp-AHamut"). OTH pe3yiabTaThl aHaIU-
30B, BEIMONHeHHBIE B AO "MexaHoOp-AHamut", mpen-
CTaBISIIOTCSL HAM 3aHI)KEHHBIMU. B XambKomMpUTOBOM
KOHIIeHTpaTe u3 KapOoHaTutoB M pyx Kommopa HO.A.
Kamycrun [1] obrapyxwun no 100 r/t Au. H.C. Pyna-
IIEBCKUM W 1p. [1] B KOHIEHTpare, BBIICICHHOM H3
Cyb(UAHOTO TPOJYKTa, YCTAHOBIEHBI H30(epporuia-
THHA, IUIATHHA CaMOPOJHAs, KyNEpUT, OpArTuT, crep-
PWJINT, MOHYEHT, PyCTeHOYpruT, MapTHUT-1, MapTHHT-
I, arokut, akaHTUT [22], U30MEPTUUT, COOOJEBCKHUT,
apCeHONaIaJUHUT, 3BATHHIIEBUT, TUTIOMOONAIIaJMHUT
1 munepan-(Pd,; ssAgo.18)2.04(Te€o.56Pbo.16Sbo.13 Sno.13)0.96,
a TaKke CaMOpPOJHOE 30JI0TO, JIEKTPYM, FECCUT M ap-
FEHTONEHTJIaHIUT. Pa3mepsl 3epeH JoCcTUrarT 175 MKM.
ABTOpHI [1] nemaroT BEIBOI O TIEpBOHAYATIHHOIN KOHIICH-
tpanmu MIII, Au u Ag B ra3oBoil (haze ¢ mocienyro-
MM MEepPexXoZioM B Cylnb(UAHYI0 (ppakuuio B WHTEH-
CHBHO (MIIOMAM3MPOBAHHOM OCTAaTOYHOW Marme, (op-
MUpYIOIIeH kaMmaopuT-kapOOHATUTOBBIE MOPOLI [1].

Copnepxanne Au u MIII' B pyne KoBaopckoro
kombOunara 0,05-0,07 r/r. Ilpum noBOAKEe NPOIYKTa



Taoauma 2

Konnenrpar Os Ir Ru Rh Pt Pd | Au | Ag
[uppoTtrHOBEI (6) 0,006 | 0,015 | 0,008 | 2,11 | 0,24 | 0,84 | 4,99 | 196
[upurossii (1) 0,005 | 0,023 | 0,005 | 0,41 | 0,10 | 0,57 | 1,06 | 19
Xanpkonupurossii (8) | 0,005 | 0,027 | 0,007 | 1,86 | 0,12 | 0,48 | 8,70 | 323
CpeznHee B3BELIEHHOE 0,005 | 0,022 | 0,007 | 1,6 0,2 0,7 5,0 | 250

Taoéauna 3

HepCHeKTHB])I MOMyTHOI'0 MPOU3BOACTBA 6J'lal"0p0)IHbIX METAJIJIOB U3 KEJIE3HBIX PYyA MArMaTU4€CKUX U KOH-
TAKTOBO-METACOMATHYECCKHUX (CKapHOBLIX) MeCTﬂpﬂmeHHﬁ.

[Ipeanpusrus IIpomsrimnennstil Tun|Ipoussoautensuocts|Conepxkanue Au|Komumuectso Au
0 pyJie, MJIH. TOHH B pyze, I/t B pyAe, KI/Toj
Kosnopckuit 'OK KAPB 10 0,05-0,07 500-700"
Aobaxkanckoe PY CK 1,5 0,07-0,12 105-180
Kasckoe PY CK 1,5 0,5-0,7 750-1050
Bricokoropckuit 'OK CK 1,5 0,06-0,11 90-160

Mpumeyarue: Tunbl mecmopoxdeHut: KAPB — kapboHamumosebie; CK — ckapHoesie. [nsi Kosdopckozo TOKa npugedeHo
cymmapHoe codepxkaHue 3o51oma u ninamuHoudos; PY — pydoynpasneHue.

MarHeTUT-anaTHT-0aIeIeNTOBOTO KOHIIEHTPATa B HEM
ycranosieHo (1/1): Pt — 0,22; Rh — 0,005; Ru — 0,04; Ir
— 0,012. B cympdpuacoaepxkamunx KaTbIHUT-TeTpadIo-
TOIMT-MarHeTUTOBBIX M JIOJIOMHT-MarHETHTOBBIX (hoc-
koputax (r/1): Pd no 1,775; Pt — 0,44; Au — 16,0; [1].
Conepxanue 0JaropoHBIX METAJUIOB B CYJIb(UIHBIX
KOHLIEHTpaTax — IMPOAYKTax IepepadoTKH Oaieneut-
anaTUT-MarHETUTOBBIX pyJ MecTopoxaeHus Kosraop
(r/T) npuBeneHs! B Tabnuue 2 [22].

[lepcrieKTHBBI MOMYTHOTO NMPOU3BOACTBA CyMMBI
30J10Ta ¥ IUIATHHOMJIOB M3 JKEJIE3HBIX py/[ (Tabmn.3) ome-
auBatores [1] B 500-700 xr B ro.

2.2. Konmaxmogo-memacomamuueckue
(ckapnoevie) mecmoporHcoenus

KonTtakroBo-MeTacomatndeckue  (CKapHOBBIE)
MarHeTUTOBBIE M TEMaTUTOBBIE MECTOPOXKACHHS LITHPO-
KO pacHpoCTpaHEHbl B MHUpPE U OOECIEYMBAIOT OKOJIO
17% no6brum xene3nsix pyn Poccun. ComyTcTByromas
30JI0TO-TNIATHHOCHOCTh  MECTOPOXKIEHWH 3TOTO THIIA
0COOCHHO Ba)kKHa, TaK KaK OHU IPOCTPAHCTBEHHO TATO-
TEIOT K 30JI0TOZOOBIBAIOIINM PETHOHAM, B KOTOPBIX
ceIpbeBas 0aza GIaropoAHBIX METAJUIOB UCTOIIEHA. J[is
Py XapakTepHO HaJIM4YHe 3JIEMEHTOB-TIpHUMeceil: Ko-
OanbTa, HUKEIs, Oopa, MonubOacHa, Memu, cepedpa,
repMaHus U IJIATUHOMJOB. PyHast acconuarys MecTo-
POXIEHUI BKIOYaeT OOIIMPHBIA HAOOp MHHEPAJIOB:
MarHeTuT, TeMaTHT, MYIIKETOBHUT, ITUPUT, MTUPPOTHH,
XaJbKOIHMPHT, CATIEPHUT, apCCHONUPHUT, apCEHHUIBI HHU-
Kensd U KobanmbTa, OOpaThl, caMOpOJHOE 30J0TO M ce-
pedpo M UX COEIMHEHHS C TEIUTypOM, CEJICHOM, BHCMY-
TOM, TIJIATHHOHIBI.

ConepxaHue OIaropoIHBIX METAIIOB B MECTO-
POXAEHUSX KoNebaeTcs B IIMPOKUX Ipeaesax: OT He-
3HAYUTENBHBIX COJEPXKAHUN 10 MPOMBIIIICHHBIX (IO
30JI0TY). BBICOKYIO LIEHHOCTH MOTYT MpPEJCTaBIATH CO-
00i1 KOpBI BBIBETPUBAHUS U 30HBI OKHUCIEHHS MECTOPO-
KIEHHUH C CyIb(pUIHO-MarHEeTUTOBBIMH PYJaMH, a TakK-
e COOCTBEHHO CYJb(QUIHBIE PYAbI, COMYTCTBYIOIIUE
MarHeTUTOBBIM PyIHBIM Tenam. Hambonee mpomykTus-
HBl Ha OJIaTOPOAHBIE METAJIBl CKAPHBI, T€HETHYECKH
CBSI3aHHBIE C TabOpO-AMOPUTOBEIMH W JUOPHT-

CHEHHTOBBIMH CJIOXKHO Au((PepeHIINPpOBaHHBIMA KOM-
IUIEKCaMH. 30J0TOCOMCPKALINE H 30JI0TO-TUIATHHOWI-
HBIE KOHTAaKTOBO-METACOMATHYECKHE MECTOPOKICHHS
JKEJIEe3HBIX Py M3BeCcTHbI Ha Ypane, KaBkaze, B Cpen-
Hert Asnn u Kasaxcrane, B Anrtae-CassHCKO# cKitagda-
TOi oOyactH, 3abaiikanbe, Ha AJIJaHCKOM IIMTE, a 3a
pybexom — Ha ®ununnunHax, B ABctpanuu, CIIA u
JIPYTUX CTpaHax.

B CIIA 30510TO-IUIATHHOHOCHBIE MAarHETUTOBBIE
Tena MEeCTOPOXKICHUH ropHO-pyaHOro paifoHa bur Kot-
ToHBYZ B okpyre Coart Jleiik mrara Ota u B okpyre
Oypeit mrata Kongopano obecrnednin cyMMapHYyIO J10-
OBIYy JIMIIB 30JI0Ta B HECKOJNBKO JECATKOB TOHH. Pyma
CJI0KE€HA MarHeTHTOM, COAEPKAIIUM MUPUT, XaJIbKOIH-
pPHUT, caMOpOIHOE 30JI0TO, TpaHaT, SMUAOT, KBapi, U
XapaKTePU3yeTCs] PaBHOMEPHBIM, JIOBOJHHO BBICOKUM
coxepxxanueM 3o0Jyiota U oryactd MII. Ilo naHHBIM
3apyOCIKHBIX HCCICIOBATEICH IMOJOKUTEIBHBIM MPH-
3HAKOM 30JI0TO-IUTATHHOHOCHOCTH YKEJIE3HBIX Pyl SBIIS-
€TCsl HaJlu4ue BUCMYTOBOM, TEJLIyPUCTOU U CEJIIEHOBOU
MUHEpaIn3aIi.

2.2.1. 3onomo-niamunouonvle dHcene3opyo-
Hble CKapHo8ble Mecmopodicoenusi Poccuu

W3BecTHO, 4TO Ha COOCTBEHHO CKAapHOBOH cTa-
MK pyn0o00pa3yromero npouecca 30J10T0 U IUIATHHOU-
JIbl HaKalJIMBalOTCS B HE3HAYMTEJBbHBIX MaciiTabax.
OpHako, CKapHbI SABISIFOTCS OIaronpuaTHOM cpenoi as
KOHLEHTPALMK Py OJaropoJHbIX METaJUIOB IPH MO-
CJIEAYIONIEM THAPOTEPMAITBHOM IIPEOOPa30BaHNH TTOPO
u pya. Habmonaercst mpsiMasi 3aBUCUMOCTb WHTEHCHB-
HOCTH HaKOIUICHHS OJIarOpOHBIX METAIOB OT CTETICHH
cyinbpduanzanuu ckapHoB. PaHHME TuIpoTepMalibHbIE
cynb(pUAHBIE acconuanuu (MUPUT + MHUPPOTHH) OCTHBI
305I0TOM ¥ IulaTuHoMJaMu. Ilocienyromme THPHT-
apCCHONMPUTOBAsSI, MMPUT-XATBKOIIMPUTOBAST M OCOOEH-
HO TOJIMCYJIb(UIHAS aCCOLUALNY COJEPKAT MOBBILICH-
HBIE, @ 9aCTO M MPOMBIIIIEHHO 3HAYNMbIe KOHIIEHTpA-
UM 0JaropoJHBIX METauIOB. B 3aBHCHMMOCTH OT Tily-
OMHBI THIPOTEPMATBLHOM MTPOPabOTKN CKapHOB MEHSET-
Cs1 T€0JI0rO-IIPOMBIIIUICHHBII TUII MECTOPOXKACHUMN.

MuHepasiorudeckue KpUTEpUH OJaropoHoMe-
TAJUIBHOTO OPY/ICHEHUs! ONPEJENSIOTCs HATMYMEM IIpo-



JyKTHBHBIX MaparcHeTHUYECKUX MHHEPAIbHBIX accollha-
Ui, MUHEPAIOB-CIIyTHUKOB W MHHEPAIOB-HOCUTEIICH
30JI0TA U IJIATHHBL.

30J10TO ¥ IIATHHOBEIE METAJIIB B KOMIUIEKCHBIX
MECTOPOKICHUAX BBISABISIOTCS B PAaHHUX CKapPHOBBIX
(5-30 r/T Au; 1-7,2 t/T Pt), anms0uT-KamummaroBeix (1-5
r/T Au; 0,1-1,3 1/t Pt), B mo3mHUX rpefi3eHOBEIX, Oepe-
3UT-IUCTBEHUTOBBIX, apTHUINTH3UPOBAaHHBIX (1-3 1/T
Au; 1-9,3 /1 Pt) MmeTacomMaTHTax 1 OCOOCHHO B MBIIIIbSI-
KOBO-CYJIb(UIHBIX, BUCMYT-TEJUTYPHIHBIX aCCOIHAIH-
sx [23].

WuaukatopaMu KOMIUICKCHBIX Pyl SIBISIOTCS
[23]: @) s 30I0TOPYAHBIX TEN C COMYTCTBYOMICH Bi-
Te-Mo-Pt-Pd munepanu3zanmeii — apceHONMPUT, TEJLIY-
POBHCMYTHUT, MONHOIEHUT, Pd MuHEpambl; 31eMeHTHI
npumecu Cu, Pb, Zn, As, Sb, Bi, Re, Se, Cd, Mo, W, Pt,
Pd, Rh B ckapnax, anpOutHnTax, Oepe3urax, JTUCTBEHH-
TaX, MPOMNIINTAX, APTWLIH3UTAX; 0) IS 30JI0TOPYIHBIX
Ten ¢ conyrcTByomeid W-Mo-Sn MuHepanuzauuen —
IIEEJNT, BOIBGPAMUT, MOTHOACHUT, CTAHHUH, KaCCHUTe-
pHT, 30J10TO, cepedpo; neMeHThI-TpuMecH W, Sn, Mo,
Pd, Pt, Sb B ckapHax, JHCTBEHHTaX, AprHUIU3UTAX,
MPOIMINTAX; B) JJISI CKAPHOBO-MArHETHTOBBIX C COMYT-
ctByromeir Au-Ag + Pt, Pd, Mo MmuHepamu3sanuein —
30JI0TO, cepedpo, MUPUT, MUPPOTUH, XATBKOIUPHUT, MO-
mubaeHut, raneHuT (Kasckoe pyaHoe mose); 3JeMeHTHI-
npumecu Ti, Ni, Mo, Cu, Pb, Zn, Ag, Au, Bi, As, Sb,
Sn, W.

Hambonee mpomykTuBHOE OJIaropoIHOMETaIITh-
HOE opyIcHeHHe B Poccun oTMedeHO Ha psne MecTo-
poxaeHuit AGakaHCKOW Tpymnmbl, B yacTHOCTH Ha Kas-
ckoM MecropoxxaeHu. B npenenax Tysel u I'opHoro
ANTast K JKeJIe30PYAHbIM CKAPHOBBIM MECTOPOKICHUSIM
C TOBBIIICHHON 30J0TOHOCHOCTHIO OTHOCsTCs - Illepe-
remesckoe (0,2-0,7 r/1), Teitckoe (0,05-0,15 r/t), Aba-
kauckoe (0,07-0,2 no 3,2 r/t), Tamrraroasckoe (0,12-0,3
r/t), Cyxaputckoe (Kapbep Apreimrar — 0,06-0,5 mo
17,5 r/1), Tapmarackoe (0,1-0,23 r/T). MecTopoxaeHus ¢
YCTaHOBIIEHHOW TPOMBIIIUICHHOH KOHIIGHTpAIMe! Iuia-
TuHOMAOB [1] paccmorpensl Hmke. Ha Ypane x »3Toit
TpyIIe IPUHAIEKAT MECTOPOXKACHUS Bricokoropckoe
u ['opobmaromarckoe.

[epcneKTHBHI MOMYTHOTO MPOU3BOACTBA O1aro-
POJHBIX METAJUIOB M3 CKAPHOBBIX JKEIC30PYIHBIX Me-
CTOpOXIIeHUI TpuBeacHbI B Tadmuie 2. [ns AbakaH-
ckoro, Kaszckoro n Bricokoropckoro mpeanpusTuii nmpu
UX TPOU3BOJUTEIHLHOCTH 1O pyae 1,5 MJIH. T Ha Kax-
JIOM PYJHHUKE U coJiepxkaHuu 30510Ta B pyae (/1) — 0,07-
0,12; 0,5-0,7; 0,06-0,11 (COOTBETCTBEHHO) MPOTHOZUPY-
ercs [7] exeromHas mo0bda 30510Ta (Kr/rom) — AdakaH-
cknM PY — 105-180; Kazckum PY — 750-1050; Bricoko-
ropckuM ['OKom — 99-160. C yueToM npUCYTCTBYIO-
OMX B pydaX ATHX MECTOPOXICHHHA IUIATHHOUJIOB,
CyMMapHas eXerojHas 100brda 01aropoaHbIX METAIIOB
MOXeT OBITh yBEIMUeHa HE MeHee 4eM Ha 25-30%.

Hwmke paccMOTpeHBI THIOBBIC MPUMEPBI U OCO-
OCHHOCTH OJaropoJHOMETAILHOTO oOpyaeHeHus Kas-
ckoro [7] m Tapnmanckoro [24] MecCTOpOXICHH U3
TPYIIIIBI KEJIEC30PYTHBIX CKAPHOBBIX.

Kaszckoe mecmoposcoenue. 31ech BBIIEICHO
6omee 30 30JOTOHOCHBIX 3aJIeXKeW C COIEpKaHUSIMH

sosota ot 1,3 1o 19,3 /T u cepebpa ot 5 1o 45 r/T B
cpenHeM coctaBiisis 2,6 /T u 0kojo 20 r/T, COOTBETCT-
BeHHO [1,7,23,24]. Cenenust o pacnpeneiaenun MIIT
OTPaHWYIMBAIOTCS JINIIb CAMHUYHBIMYA aHATH3aMH.

B KasckoMm pynHOM moje pyaHBIE Tejla MECTO-
POXICHUI COCPENOTOYEHBI B JBYX IOYTH Mapauiellb-
HBIX OTHOCHTEIBHO BBIIEPKAHHBIX CKAapHOBO-PYIHBIX
30HaX, MMEIOIMX cyOmupoTHoe mpoctupanue. Cesep-
Hasi CKapHOBO-pYyJHAas 30HA PACHOJOXKeHa B 1 KM OT
I0KHOW M TpUYpoueHa K CEBEpPHOW BETBU pasiioMa,
BJIOJIb KOTOPOT'O CKOHLEHTPUPOBAHBI OCHOBHBIE MacCChI
WHTPY3UBHBIX MMOPOJA rab0pO-CHEHUTOBOTO KOMILIEKCA.
IIpoTsKeHHOCTh PYIAHOI 30HBI IO MPOCTHPAHUIO Oojee
2 kM npu mupuHe 200 M. K 31011 30He oTHOCATCS pya-
HBIE Tela MarHe3WaJbHBIX CKapHOB JIeCIIpOMXO3HOTO
MECTOPOXKICHUS U PSI PYAOTPOSIBICHUI.

IOxHas 30Ha (cobcTBeHHO Kasckoe MecTopox-
JICHNE) CTPYKTYpHO NPHYpOUYECHA K NMPEPHIBUCTOHN LN
KCEHOJINTOB KEMOPHHCKIX N3BECTHSIKOB M KapOOHATHO-
ro ¢umima opoBHKa cpean auopuToB Kasckoro nHTpY-
3MBa, C KOTOPBIMHU CBSI3BIBAIOTCSI 0Opa30BaHUE CKApPHOB
u pya. IIpocnexeHnHas MPOTSHKEHHOCTh 30HBI COCTaBIIS-
et Oonee 4 kM, cpenusis wupuHa e€ 200 M.

MarHeTur SIBISIETCSI TJIAaBHBIM DPYJIHBIM U IIPO-
MBIIIIEHHBIM MHHEPAJIOM BCEX MPUPOJHBIX THUIIOB PY/I.
[TpeacTaBneH OH HECKOIBKUMHU T€HEpAnUsIMHA U MOpdo-
JIOTHYECKUMHU PAa3HOBUAHOCTSIMU U TECHO aCCOLUHMPYET
CO BCEMH HEPYAHBIMHU U IPYTUMHU PYAHBIMH MHUHEpaa-
MH. PaHHME Pa3HOBHIHOCTH MHHEpala IPEACTaBICHBI
3€pPHUCTBIMU arperaTaMy C MEJIKHMH PEIHKTaMH He-
PYAHBIX MHHEPAJIOB W BKIIIOUEHHUAMH CyIb(pHUIoB. ITOT
MarHeTUT HE COJEP)KUT ITOBBIILICHHBIX KOHLIEHTPALM
npuMecel. boisee nmo3gHue resepanuu MarHeTUTa acco-
LUHUPYIOT C CyIb(QUIaMU Kee3a — MUPUTOM U MUPPO-
TUHOM, a HanboJiee MO3/IHNE — C CYJIb(HUIAMH BETHBIX
METaJIOB — TalleHUTOM, XaJbKOIUPUTOM U cdanepu-
TOM. XapakTepHbIMU IIPU3HAKAMU [IO3JHUX T'€HEpaLui
MarHeTuTa SBISETCS YBEIHMUCHHE Pa3sMEpoB €ro Kpu-
CTAJUIOB W TIOSIBIICHWE B COCTaBE MUHEpaja MapraHiia
(mo 6,5%) m marama (mo 1,6%). B cocraBe accouunu-
PYIOIIMX C HAM MHHEPAJIOB IMOCTOSHHO (UKCHPYETCS
Mapraden (mupohaHuT, POJOXPO3UT, CIIECCAPTHH), TO-
SIBJISIFOTCSL KPYIHBIE BBIIEJIEHHS CaMOPOIHOTO 30JI0Ta
(xrocTenura).

Camble KpyIHBIE BBIIEICHHS CaMOPOJHOTO 30-
JI0Ta BCTPEYAIOTCS B CKapHaX C HAJOXEHHOW TUApOTep-
MaJIbHOM MOJMMETAJUIMYECKON U MapraHUEeBO MUHEpa-
JM3alMed B accolMallMi C TaleHUTOM, cdaieputom,
ITUPUTOM, XaJIbKOMHPUTOM M THPOQAHUTOM. XapakTep-
HO, 9TO 3TH CJIO’KHBIE CPOCTKH 30J10Ta C CyJIb(UIAMH B
CBOIO OYepellb BKIIOUCHBI BHYTpPh OoJiee KPYITHO3EpHHU-
CTBIX arperaToB MarHeTuTa. OHAKO HEPEIKO KIOCTEIUT
o0OpasyeT pa3sHooOpaszHbIe (OPMBI BBIICTICHUS (MEIKHE
peIKue BKIIOYCHUS, HPOXWIKH) HEMOCPEICTBEHHO B
MarHeTUTe U CHIMKaTax (rpaHare) 6e3 BUAMMON B3au-
MOCBSI3Y C YKa3aHHBIMU CYJIb(HIaMU.

Pacripenenenne IIaTHHOMIOB B JKEJIE3HBIX
CKapHOBBIX pyaax Kasckoro MecTopoxueHus AeTajlbHO
He uccnenoBaHbl. [lepBble pe3ynbTaThl MPOOHPHBIX OII-
peleneHnil JajaM MpPOTHBOPEYMBBLIE pe3yibTaThl. Tak,



Hambosnee OOTaTHIMH IUIATHHOWJAMH OKAa3aJIHCh KeJe3-
HBIE PYAbl, 00eaHEHHbIe cynbdunamu (r/1): Pt - <0,02-
0,1; Pd - <0,05-0,22. TInatnHa W maxmaauii HEPEIKO
MOSIBIISIIOTCS B pyJiaX HanboJiee 000TaéHHbIX 30JI0TOM.
s aTux pyxa xapaktepeH OONbIIoi pa3dpoc 3HaYeHUI
(r/T): Pt - <0,02-0,05; Pd - <0,05-0,82, mpu coaepxkaHuu
30JI0Ta U MakcuMyMe namtagus — 8,9 r/T. B mpomecce
HCCIIeIOBAaHUS 3aKOHOMEPHOCTEH paclpe/esieHus! Iuia-
THHOWJOB B CKapHOBBIX pyJdax He OOHapYXEHO YETKHX
KOPPEJSAIMOHHBIX CBA3CH, MPHUCYIIUX pyJdaM MPOYUX
TCHETHYECKUX THIIOB.

Kak ormeuanoch, mpu cpegHEeM COAEpKAaHUH B
pyze 0,5-0,7 T/t Au exerogHast momyTHas 100bYa 3TO-
ro merajmia MoxeT coctaButb 750-1050 kr. B nepcnek-
THBE KOJMYECTBO ITOMYTHBIX OJarOPOAHBIX METaJUIOB
MOXET 3HAYUTEIBHO YBEJIHUUYUTHCS MPHU HU3BICUCHUH
MIIT.

Tapoanckoe 3010mMO-nAIAMUHOUOHOE MeCHO-
poyxcoenue (Tyea) B xene3opynHbIX ckapHax [24]. B
MPOLIECCE MAarMaTHYeCKOrO 3aMElIeHHUs PYJOBMEIato-
IIUX JOJIOMUTOB TPaHUTOUAAMHU ycTaHoBiIeHO 1,3-115
KpaTHOE BO3pacTaHMEe COMEPKAHUS 30JI0Ta B MUHEpaiax
MarHe3WaNbHBIX CKapHOB. HocuTemsiMu 30710Ta SIBIITHCH
¢daccaut u ¢popcrepur (710,7 Mr/T), a KOHIIEHTpaTOpa-
mu MIIT" - mmweens (435 mr/T). CymecTBeHHOE HaKOI-
JeHre Au YCTaHOBJIEHO B MUHEpaJiaX MOCIECKAPHOBBIX
METaCOMAaTUTOB: B MarHeTHTax 10 344 Mr/T; B SMHI0TaX
u kanummnatax — 19,6 u 13,7 mr/t. CaMble BBICOKHE CO-
JIepXKaHUST METaJlIa XapaKTePHBI JJIsl JTUCTBEHUTH3UPO-
BaHHBIX CKapHOB, OCPE3UTHU3UPOBAHHBIX IUIATMOTPAHU-
toB: 300-5050 mr/t; K, Au = 43-840. IIpu 3ToM Makcu-
MaJjbHOE HAaKOIUIEHHE 30JI0Ta BBISBICHO B Pa3HOBO3pa-
CTHBIX XanpKommpurax (9151 mr/t); B mupurax — 278
MT/T. YCTaHOBIICHO HAKOIUICHHE 30J0Ta B KOHTAKTOBBIX
METacOMaTUTaX W TEHICHIWS KOHIICHTPAIlMH ero K
KOHITy METacOMaTHYECKOTO Tpolecca. BriieneHsl Tpu
Mepro/Ia HAKOTUIEHHSI OJIATOPOJHBIX METAJUIOB [24]:

I — BeicokoTemneparypubiii (800-630°C); 11 —
cpenneremieparypusiii (480-430°C) B MarHeTHTOBBIX
3aJIe’)Kax IOCJIECKapHOBBIX MeracomMatutoB u Il —
cpenne-uuskoremneparypubiii  (320-120°C)  kBapu-
KapOOHATHO-CYIb(QUIHBIN (B TIEPHO JTUCTBEHUTU3AIUU
CKapHOB). JIMCTBEHUTH3UPOBAHHBIC CKAPHBI C MTUPUTOM,
XaJIbKOMUPUTOM, OOPHUTOM, TAJICHUTOM M TEJLTypHJa-
MH OTJIMYAIOTCS TPOMBIIUICHHBIMH COACPKaHUSIMH
miatuabl ¥ nawtaaus — ot 0,15 mo 33 r/tr Pt u 0,1-0,25
Pd. Ornomenue Pt/Pd Bo3pactaer mo 39-943. Ilmm-
Henb-(haccauToBbIi CKapH, copepxkammid 1o 10% mar-
HeTHta, HecéT 10 0,64 1/T Pt mpu HoHOBRIX coneprkaHu-
six aroro snementa (Pt — 0,005-0,010 1/T) B 0OBIYHBIX
MarHe3uaibHBIX CKapHaX.

B wmuHepanax mnpeoOpa3oBaHHBIX MarHe3Ualb-
HBIX U U3BECTKOBBIX CKapHOB BbIsiBIeHO Pt — 0,004-2.4
r/T u Pd — 0,003-5 r/1. B mImuHen-MarueTHTOBOM KOH-
[EHTpaTe C MPUMEChI0 MHUPUTA U XaJIbKOIMUPUTA yCTa-
nosieno Pt — 0,083 r/tr u Pd — 0,53 r/r. MarHeTuTsl
HecyT (r/T): Pt — 2,4-0,01 u Pd — 0,042-0,003 t/1; mu-
PUT, XaTbKOMHUPHUT, TAJICHAT STHX K€ 30H CONEPkKAT CO-
orBeTcTBeHHO: Pt — 0,046; 0,007; 0,004 r/Tr u Pd —
0,002; 5,0; 0,51 r/t. IIp; 3TOM MaKCHMaJIbEHOE COAEp-
xanue Pt (0,577 1/T) umeroT npeobpa3oBaHHBIE MarHe-

3MaJIbHBIE M M3BECTKOBBIE CKapHbI. [1OBBIICHHbIE KOH-
ueHrpaiuu Pd ycTaHOBIEHBI JIMIIL B CYJbOUIU3HPO-
BaHHBIX ckapHax (0,1-0,25 r/Tr Pd) u ocobenHO B Xaib-
konmputax (0,53-5 1/T Pd). IIpoMBIIUIEHHO BBICOKHE
KOHILICHTPALIMK 30JI0Ta, TUIATHUHBI, NMAJJIa 1 BBIIBICHEI
B JIMNCTBEHUTH3UPOBAHHBIX CKapHaX, OOOTramiéHHBIX
cynbpUAHO-TEIUTYpUIHON MuHepanu3amuen (Pt mo 1-33
r/T u Pd — 0,25 r/T).

2.3. I'uopomepmanvrvie MecmoporscoeHus

OTOT THH KENe30PYIHBIX MECTOPOKACHUN UTpa-
eT TMOMYMHEHHYIO POJIb B JOOBIUE JKEJNE3HBIX pyA (He
6onee 1-3%). IIposiBieHHsT 30JJOTOHOCHOCTH HM3BECTHBI
B MarHe3no()eppuTOBEIX METACOMATHYECKUX, KMIBHBIX
KBaplLIEBO-T€MAaTUTOBBIX M JKeJe30-KapOOHATHBIX Me-
CTOPOKICHUSX B Amnrapo-Katckowm, AHrapo-
Nnumckom, AHrapo-UyickoMm kene3opyAaHbIX paioHax
HpkyTckoii obiiactu, B 3akapmathe, Ha Ypajie; 3a py-
6exxom — B Bonrapun (mectoposxneHne KpeMHHKOBH-
1bl). B jkene3HbIx pyaax QUKCHPYIOTCS CEKyIIHe KBap-
LIEBBIE 30JI0TOHOCHBIE (MHOTZA C MaulafueM) KHIIBI U
IITOKBEPKH, 30HBI CYIb(QHUIN3ALNN WIH paccestHHAs
BKPAIUIEHHOCTh CaMOPOZHOTO 30JI0Ta B TE€MaTUTEe H
MarHeture. PynHBIME MHHEpanaMu KBapIEBBIX JKHI H
IITOKBEPKOB SIBIISIIOTCS: MArHETUT, TEMATUT, XaIbKOIIH-
pPHUT, apCEHONMUPUT, BUCMYTHUH, TETPAJUMHUT. 30JI0TO
OBaJILHOM, YIJIOBATOM, IiIaCTUHYATON (POPMBI pa3MepoM
0,1-1,2 mo 2-3 MM, accOUMUPYET C MAarHETUTOM, CYJb-
¢bunamuy, AKTUHOJIUTOM, KBapleM. Kenezo-
KapOOHATHBIE MECTOPOXKJICHHUSI XapaKTePU3YIOTCS KOM-
IUIEKCHOCTBIO ~ CHJEPUTOBOTO U CBHHEL-ME[b-
IIMHKOBOTO OPYJICHEHHS C COIYTCTBYIOIINM 30J0TOM H
cepeOpoM. McueprbiBaronie cBeAeHH 00 UX TIATHHO-
HOCHOCTHU OTCYTCTBYIOT.

2.4. Memamopguueckue u memamopgozen-
Hble MeCmOpOoIHCOeHUS

Cpenu BBIZICICHHBIX THIIOB B MEPCIHCKTHBHOM
Pa3BUTHH MUHEPAIbHO-CHIPbEBOU 0a3bl OJIATOPOAHBIX
METAJUIOB MPEICTABISIOT KPYIHBIC U YHHKAIbHBIC B
pa3UUHON Mepe MeTaMop(U30BaHHBIE KEIe30PyIHbIS
MECTOPOXKIICHUSI JKEJIE3UCTBIX KBApIMTOB, CBSI3aHHBIE C
nmokeMOpuiickor  xkenmezucto-kpemuucToit (OKK®) u
KPEMHHUCTO-METa0a3uTOBOM  (popMarusiMu  IPEBHUX
wIaTGopM U MIUTOB HA BCEX KOHTUHEHTAaX Mupa (pHC.
2), obecnieunBaronmx 57% 3apyoexHoi u 58% - oteue-
CTBEHHOI JOOBIUH Kele3a.

Beigensrorest aBe JokeMOpuiickue Kene3opyi-
Hble (opManuu: AbroMa-Tun ¥ THO 03epa Bepxwero,
JIOKJIIN30BaHHbIE, COOTBETCTBEHHO, B apXeHCKux U
HIDKHETIPOTEPO30HCKUX  CTPYKTYPHO-(DOPMAIIMOHHBIX
KoMIulekcax. [IposiBieHHs 30J0TO-IIATHHOHOCHOCTH
CBOWMCTBEHHBI 00enM (opManmsaM, OIHAKO, HAHUOOIb-
e TIEPCIICKTUBEI CBS3aHbI ¢ AJIbIOMa-THUIIOM.

BHyTpeHHsIS CTPYKTypa, COCTaB, OCOOCHHOCTH
pa3MellIeH sl KEJEe3HbIX Py M MX MacIITa0HOCTh WII-
JIFOCTPHUPYETCS] CBOJHBIMU THUIIOBBIMH pa3pe3aMu HKele-
30pyAHBIX Gopmanuii mupa (puc. 3).
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Puc.2. PacnpocTpanenune xejie30pyaHbIX MeCTOPOXKIeHUI, cBA3aHHBIX ¢ ZKK® noxkeMOpusi KOHTUHEHTOB [20]: 1
- apxel: 2 - HUXHe- U cpedHerpomepo3olickue cknaddyamele cucmembl; 3 — HUXHernpomepo3oUcKue ckrnad4yamble cucmembl; 4 —
2paHuyb! wumos u naum; 5 — eepxHerpomepo3olickue cknadyamsie cucmembl; 6 — anukanedoHCKue, aru2epyuHCKUe U 3rume3o30u-
CKUEe 2e0CUHKIUHarbHble ckrnadyamaie rosica; 7— KalHO30UCKUe 2e0CUHKITUHarbHbIE CKiladdyamale rosica; 8 —xene3opyOHble Mecmopo-
XxOeHust; 9 — xenesopydHble bacceliHbl; Kere3opyOHsie patioHs! u MecmopoxdeHusi: FpeHnaHOust u CeeepHasi AMepuka - Vicya, XerneH,
Jlabpadopckutli mpoe, bacceliH 03.AHUMuku, bammepHam-Ka+osep, bnak-Pusep-®ons, bapaby, Anbaren-Temuckamu. Kamn-Cmum, o-
8a benuep u Hacmonoka, Cammon-Jlelik, Bapmym, lpetenu, Pybu u Tobakko-Pym, bnak-Xurc, Xapmeunn, Jlapamu, Cemuro, Oyn-Kpuk
u YuHO-Pueep, Hsanad, Puo-Apuba. KOxHass AMepuka - Kyadpunamepo-®eppugpepo, Ceppa-0y-OcnuHbsicy, Ceppa-0yc-Kapaxac, Ya-
ear, Amana, MecmopoxdeHusi BeHecyanbl, MymyH u Ypykym, Banenmurec, PenyH. Agppuka - Tazaoum u @.[epuk. @aneme, Mapamna,
ToHkonunu, CumaHOy u Humba, Bornoausu, MaHo-Pusep-MaliH, bonu-Xunnc-MaiH, boHe-PelHdx, LLueHu, makne-Xunn, [Jxabens-Aby-
Tyny, Kpubu, bareu, TuHa, Amuu, 3aHu-Kodo, byp-lana+ u Jadimup, Mekambo, YubaHea, Hunecco u KacuHea, Kaokosend u Kankgend,
Yonguw-bed, Kee-Kee, byxea, bapbepmoH, MapopaHzompa-AmbamonaoHa, ®acuHmeapa u bekucona, TpaHceaanbckul 6acceuH.
Aecmpanus - bacceliH Xamepcriu, 6acceliH Habbepy, londcyopcu, Led-an, MayHm-Iond, MayHm-Xetn, Yand-PelHox, TannepuHe, Kyna-
Hyka, MayHm-[DkubcoH, YuHOapruHe, baHeanbuH, KynbsHobbuHe, YundxeHa Xuns, Mudonbak-PelHdx, Sivnu-CayHO. A3ust — CuHaxbxym,
BoHau u KeoHOxxap, lManamay, oa, PamHazupu u buyonum, bennapu, Yanea-[pae, bacmep, Adinabad, Canem, KapHyn, bababydaH,
HapHayn, MaHdu, LlaHcu, X36ed, LLlaHb-0yH, JlsosH-UHkoy u dpyeue JlsodyHckue, MycaH, Kapcaknatckue, AHeapo-llumckue, Sima-
muHckoe, Ab4adckue u Thitickue, Yapo-TokkuHckue, Yapckue, OnekmuHckue, Mano-XuHeaHckoe. Eepona — [peHeecbepe, KupyHa,
CudsapaHee, OneHezopckoe, Kuposozopckoe, Kocmomykuickoe, Okornosckoe, Nobyxckue, mecmopoxoeHusi CpedHernpuOHenpo8cKo-
20 brioka, benosepckue, lNpuasosckue, Tapamauickue, Kpusopoxcko-KpemeHndyackuli baccelH, Kypckuti 6accetiH (KMA).

TunoBble MOAENH KOPEHHBIX MECTOPOXKICHUU
30JI0Ta M 30JI0TO-TJIATUHOHOCHBIX JIOKEMOPHICKHX Ke-
JIE3UCTHIX KBApIMTOB B INIABHEHINUX pErMoHax Mupa (c
[pUMEpaMH Pa3IMYHbIX PYAOBMELIAIONINX U PyIOreHe-
pupyromux popmanuii) mpuBeIeHB B Ta0II. 4.

JKermesncTrie KBapIMTHI, cIararolye B Ipeaenax
BCeX KOHTHHEHTOB 3eMIIM KPYIHbIE W YHUKAaJbHBIC Me-
CTOPOJK/ICHHSI, BKJIIOYAIOT OKOJOo 5% oOmiero uucia
MPOMBIIIJICHHBIX 30JI0OTOPYIHBIX 00BekTOB [2,3]. 3a
py6exxom oxoo 25% romoBoi H0OBIYHM 30110Ta obectie-
YHMBAIOT CTPATH()OPMHBIE MECTOPOXKICHUS T10JIOCYATHIX
JKEJIE3UCTHIX KBAapIUTOB [25].

Pa3zHOOOpa3Hble 10 Te0I0ro-CTPYKTYPHOMY I10-
JIO)KEHHIO, COCTaBy M MacmTadaMm JoKeMOpuiickue xe-
Jie30pyaHbIe (popMaru 0COOCHHO IIMPOKO Pa3BUTHI B

nmokemOpuiickoMm (yHaamente Bocrtouno-EBponeiickoit
aTGopMBbl, T BBACIAIOTCS 2 Kiacca, 4 mojkiacca u
14 ux tumnos (Tabu. 5).

BaxkueimmM, HO Mano HUCCIEIOBAHHBIM KOMIIO-
HEHTOM 30JIOTOHOCHBIX JKEIIE3UCTHIX KBapIIUTOB SBIIS-
FOTCS 3JIEMEHTHI TUIATHHOBOU TPYIIIHI, COEpKaHue KO-
TOPBIX B psAE CIIydaeB IOCTUTAET MPOMBIIIICHHBIX
KOHIIGHTPalMii KaK B CaMHX pyJIaX, TaK U B MPOIYKTaX
nux oboramenus [5,25,20,6,7]. B gactHOCTH, B MeTaco-
MaTHYeCKH  HM3MEHEHHBIX  MOpOJax  KPEMHHUCTO-
xenesuctoit  ¢opmanmn  Cpennero IlpunHenpoBbs
(VII) cymma 6maropojanbix meraios (Pt, Pd, Au) co-
craBisieT 8-16 1/t mpu coxepxkanusx Au=0,2-0,8 r/T u
otnomennu Pd/Pt=6-10 [26,7,27]. Bbicokue KOHIICH-
Tpanuu 30j0ta (10 12,5 r/T) ycraHoBnensl [26,7] B 3Ha-
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Puc. 3. CBogHble THIIOBBIE pa3pe3bl JOKeMOPHIICKUX TOJII IVIABHEHIIHUX KeJIe30PyAHbIX NPOBUHLMI 3¢MHOI0 HIapa
(no [41]): | - Kypckasi maeHumHas aHomanusi. Il - Podesutickull u TpaHcgaanbekuli wumst. Il — MHOudckut wum. IV — Kumaticko-
Kopeltickutl wyum. V — 3anadHasi yacmb Ascmpanutickoli ramepopmsbi. VI - KaHadckuti wum. VII - BocmoyHo-Bpa3sunbekuli u leuaHckul
wumel. 1 — Kpucmanuyeckue U3geCmHsIKU, Mpamopu308aHHbIe G0NIOMUMBI, 2 — ClaHUbl; 3 - MemarnecyaHUKU, Memaasnespoiumsl, CriaH-
Ubl; 4 - KOH2rIoMepambl, 2pasenumsi; 5 - KOH2rIOMepamsi, epasesums U 0cado4yHasi GpeKyUsi ¢ yaroeambiMu U OKpyaribiMu 06510MKamu
XXeneaucmbix nopod; 6 - nasbl, mybl, bpeKkHuU 8yriKkaHu4eckue; 7 — xerne3opydHble 0bpa3oeaHusi; 8 — KUC/Ible 8yrikaHUmMbI (Keapue-
8ble Nopghupbl, kKepamogupbl U ux mycbl); 9 - 0OCHOBHbIE U CpedHuUe 3ghghy3ushbl U NUPOKIacMbI C rniacmamu meppueeHHO-0Ca004HbIX
nopod (MemariecyaHuku, cnaHubl); 10 — 0CHO8HbIE U Y/IbMpPaoCHO8HbIE 8yrKaHUMBbI (amgbubonumsl, Memabasumsl, 6a3anbmel); 11 - au-
ubonumel; 12 - cnaHybl u 2Helcbl; 13 — aHelickl, paHuUmMozHelChkl, MueMamumsl; 14 — MpaMopsbI, U38ECMKOBUCMbIE 2paHyuUMbI, Kallb-
yugbupsbi; 15 - HecoeracHoe peauoHarbHoe 3aie2aHue.

YUTEIHHOM 1O MOIIHOCTH (OKoNo 6 M) m mpoTsvkéHHO-  (Kapenms) yctaHOBJICHa MOBBIMIEHHAs! 30JI0TOHOCHOCTD
ctu (600-800 M) cymppunuzupoBaHHoil 30He memenra- (Au 0,03-0,05 r/r, mo 0,1-04 1/T) OwuoOTHT-
UMM BTOPUYHOW PYAHOW 3aJIe)K KOPHI BBIBETPHBAHUS ~ MarHETHTOBBIX, KYMMHHITOHHMT-MarHeTUTOBBIX, MIE-
KeJIe3UCThIX KBapuutoB MHrynenkoro y4yactka Kpu- — noyHo-amdubos-marHeTuTOBBIX,  amduboi-MarueTu-
6acca (YI1II). IloBeimieHHBIE COMEpKAaHUS OTaTOPOAHBIX  TOBBIX, TPIOHEPHT-MATHETUTOBHIX Pa3sHOBUAHOCTEH XKe-
metaiuioB (Au=0,3-1,0 r/1, naorna no 4,5-7 r/T; Pt=0,05  1e3mcThIX KBapIHTOB (ConepkaHHe AU HE IPEBEHIMIACT
r/t; Pd=0,2 1/T) BBISBICHBI B JMH3ax CIUiomHbIX cyib- 0,07 r/T, Pt — 0,05, Pd — 0,02 r/T). B nmun3ax crutomHbx
(UIHBIX THPPOTHH-XATBKOIMUPUT-IIMPUTOBEIX 3aJekKeH,  CyIb(QHUIHBIX (TMPPOTHH-XATBKOTUPUT-TTNPUTOBHIX)
MIPUYPOUYCHHBIX K JIeKaueMy OOKy JKENe3HBIX PyA, U B PyA, 3aJlEraloIuX B Jie)kadeM OOKy PYOHOTO Tefa, a
Ccy1b(OUANZMPOBAHHBIX MHJIOHMTaX KoCTaMyKIICKOro — Takke B MUJIOHHUTAX C HaJOXKEHHOW CyIb(pHIHON MUHE-
MecTopoxeHus, B OJICHErOpCKON IpyIie Xejie30pyn- — panusainuei copepikanue 3omora 0,3-1 r/t, a uHOTIA
HBIX MecTtopoxkaeHnil (Banxruiickuii mwmr), B KOoTOpeIX  gocturaet 4,5-7 1/T (0 TaHHBIM MTY(HHOTO OmMpodoBa-
conepxanns Pt (0,05-0,08 /1) u Pd (mo 0,3 1/T) mpsmo  Hus). [Ipoure pa3sHOBHIHOCTH KBAapIMTOB W TOPHBIX
KOppEIUpYIOTCs ¢ KOHIeHTpaiueit 3omota (Au ot 0,02-  mopoxa coxepxkat menee 0,01 1/t 30mota. Konnuectso
0,3 r/t, mHorna no 12 1/T), a Tak e B YHUKaJIbHBIX [0  IUIATHHBI W TajUIQJWsl HUKE MPEJIENIOB OOHApYKEeHUs
pecypcam u 3amacam MmectopoxaeHusx KMA [1,26, s1eMeHTOB NmpoOWpPHBIM aHAIW30M. TOJBKO B €AWHUY-
25,28,21,29,30,10,31-38,39 u ap.]. HOW Tpo0e MHJIOHUTOB KOHIICHTPAIUS 3THX 3JICMECHTOB
HI/I)Ke MPUBOJUTCS aHAJIN3 BEAYIIUX 3aKOHO-  JOCTHIVIA 3HAYUMBIX BennumH (r/T): Pt — 0,05; Pd — 0,2
MEPHOCTEN pa3MelIeHHs 30J0TO-INIATUHOHOCHBIX Xe- U Au—4,5.
JIE3UCTHIX KBAPIMTOB psa THIIOBBIX JKEIE30PYIHBIX W3ydeHue pacrpeiesieHns 30J10Ta U IUIATHHOM-
Mecroposienuit Poccunt u VI, cocpesioTOueHHBIX B 1op B mpesenaX MECTOPOXK/ICHHS IOKA3BIBACT, UTO OHO
nokemOpuiickom ¢yHaamente Bocrouno-EBponeiickoii KpaiiHe HEpaBHOMEPHO M KOHTPOJMPYETCS 30HAMH Me-

1aTHOPMBL. . .
TaCOMaTHYECKIX M3MEHEHHH C HaJIOKEHHOH CymbpuI-
2.4.1. Mecmopoowcoenus 3010mo- Hoil MuHepamusauueil. HauGonee o6GoraiméH 3010ToM
Ni1amuHOHOCHbBIX HCENe3UCNblX Keapyunoe IOxHbI1 Y49aCTOK MECTOPOXACHHUA, 1€ yCTAaHOBJICHHO
KapeﬂO—KOﬂchogo peauona HECKOJIBKO 30H, npocTtupatouuxcest Ha 100 — 200 M, npu

MOIIHOCTH 2 — 9 M. Cpeau 3TUX 30H BBIACISIIOTCS MPO-

Kocmomykuickoe mecmoposrycoenue. B pynax
SIBJICHUS] IJIACTOBOrO THUIIA, COITIACHBIE CIAHIIEBATOCTU

KOCTOMyKLHCKOFO JKEJIC30pyAHOT' O MCECTOPOXKACHUSA



Taoauna 4

Tunosbie Mo/IeJIM KOPEHHBIX MeCTOPOKACHHUI 30/10TO U 30/10TO-NJIATHHOHOCHBIX JOKeMOPHIICKHUX Kesle3U-
CTBHIX KBAPUUTOB IVIABHEHIIMX PerHOHOB MUPA [110 24 ¢ JONOJIHEHUAMH aBTOPOB]

XapaKkTepuCTHKA TUIIOBBIX
00BEKTOB

CyOkoH(DopHBIE pYIHBIC TETa

Cekyme U CTpaTuUINPO-
BaHHbIE MECTOPOXKACHUS

KombunupoBaHHbie Me-
CTOPOXKICHHS

Pynosmematonmas popmarms

Jxecnuut - 6a3anbToBast

Jxecnuut - 6Ga3zanbToBas

JlxecnuT - 6a3aIbTO-
Bast

Pynorenepupyromas gpopmarnms

Jxecruint — Oa3anbToBas
Komartunr-6azansroBas

Jxecnuaut — Ga3zanabToBas
XKene3o-KpeMHHUCTO-CIIaHIIEBast

Jlxecnuut — 0a3anbTo-
Bast

Pynomernatonmii panuanbHbIi
KOMILIEKC

CynbduaHblii, KapOOHATHBIH 1 CMEIIAHHBIH CYTb(GHIHO-KapOOHATHBII

Bo3pact py1oBMeIarnmx
obpa3oBaHuit

Apxeiickuit

Pannenpotepo3oiickuit

Apxelickull, paHHenpo-
TEPO30NCKUI

Pynosmeniaromas crpykrypa

[InacTel, TMH3BI KETE3UCTHIX
(MarHeTUTOBBIX) KBAPIUTOB,
MeTaynbTpadasuToB, aMmpuoo-
JIMTOB M aCCOIMUPOBAHHBIX
YTJIEPOAUCTBIX THEMCOB

[TnacTs! xKene3ucThIX (MATHETUTOBBIX U TeMaTHT-
MarHeTUTOBBIX) KBAPI[UTOB, YUACTKH MEPECEUCHUS Pa3-
PBIBHBIX HAPYIICHUH U MIACTOB JKEJE3UCTHIX KBAaPI[UTOB

MeTacoMaTHTHI

HE YCTaHOBJICHBI

CyJ'IL(l)I/I,Z[I/BaL[I/IS[, OKBapueBaHUE, CEpUIUTU3alMA, XJIOPpU-

THU3alUA, rCMaTUTU3ALUA

Pynnas popmarms

30510TO U 30JIOTO-IJIATUHOCOI€PIKallas B XKEJIC3UCTLIX KBapUuTax

Mopdonorus pyaHbIX Tex

ITnacToobpasHbie, TMH30BUI-
HBIE Tea

Kubr kBapi-30510TO-
Cynb(hUIHbIE, 30JI0TO-
KBapleBbIe, CKOIUICHHUS CyJIb-
(HMIHO-KBAPIIEBIX IIPOXKUIIKOB,
MHHEPAIH30BaHHBIE CETMEHTHI
TUIACTOB JKENE3UCTHIX KBAPIH-
TOB

Coueranue mIacTooo-
Ppa3HBbIX, THH30BUAHBIX
TeJ, KW, CyIbQHIHO-
KBapIEBBIX POXKUIIKOB,
MUHEPATH30BaHHBIX
CErMEHTOB IIJIACTOB XKe-
JIE3UCTHIX KBAPIIUTOB,
peKe PYAHBIC CTOJIOBI

Py,E[HLIe KOMITIOHCHTBI: I'JTaBHBIC
BTOPOCTECIICHHBIC

Fe, Au, MIIT"
Ag, As

Fe, Au, MIIT
Ag, Cu

Fe, Au, MIIT'
Ag, (Cu, Te, Se, Bi)

Pynuble Munepansi:

Hepynubie Munepansl:

Maruerur, rematut, Au, MIIT"

Ksapu, amdudomsl, x10puT,
SMHJIOT, MUPOKCEHBI, KapOOHa-
ThI

MarHeTuT, reMaTuT, XaJIbKOITH-
purt, chen, Au, MIIT

Kgapi, amdu601b1, XJIOPUT,
3MHUIOT, MUPOKCEHBI, KapOoHa-
TbI, pUOEKUT, TYPMAIUH

Mar=eTHT, TeMaTHT,
XaJBKOIUPHT, chaJIepuT,
temtypuabl, Au, MIIL,
CeNIeHUbL, Ag

Ksapii, amdudos, x110-
PUT, CIIO/BL, SMTUIOT,
MUPOKCEHBI, KApOOHATHI

MacmTab MecTopoKaeH A
(o pecypcam Au u MIII)

Mernkue — cpefHHE 10 KPYITHBIX

CpenHue 10 KpYIHBIX

Mernkue — cpennHue

HpeanonaraeMaH MOJICIb

ByﬂKaHOFGHHO-OC&Z{O'{Haﬂ

MetamopdoreHHas: ceKpenu-
OHHO-MeTacoMaTHyecKas

CoueTaHue ByJIKaHOT€H-
HO-0Ca/I0YHOH U MeTa-
MOpP(OTeHHOI! ceKkperu-
OHHO- U KOHTaKTOBO
METacOMaTHYECKOM

IIpumepsl MecTOpOXKIEHU,
PYZAOIpPOSBICHUI

Xwm-50 (nmm MaynT-Marner),
Jlenkdunba, Avipon-Kunr,
WMunrapn, Kanrypnn (3anaguas
ABctpanus); Moppy-Benbro,
Cao-benro (bpazmnms); Kam-
¢o, Arauxo-Urm, JIynun (Ka-
Hana); Oneneropckoe, Kocro-
mykuickoe, becenunckoe (Poc-
cust); Okonosckoe (benopyc-
cus)

Pamo3oc, ITaccaxewm, I'onro-
Coko, Kaye, Konceiirao, Coep-
pa-Ilenana, O3epa Crronepuop,
Bpykyry, baits u np. (bpasu-
mus); Pusepa (Ypyrsaii); Mop-
vuH-Crap, ['maguarop, Barep-
Tanax-Xwumt (ABctpanus) KOun-
1 (3aup); Cenrpan-Ilarpukua,
[ukn-Kpoy, Mak-JIua-
Koxmarr (Kanana); Muxaii-
JoBckoe, Jlebequuckoe, Croii-
nenckoe, Kopookosckoe (KMA,
Poccus); KpuBoposxckas rpym-
na (Yxpauna)

Tetita (Tanszanus); Kyn-
natoH (Kanana); Banne-
pep, LLepByn Crap, Ca-
BuBa (FOxnas Ponesus);
Konpepxen, Yacrpenusi,
Hesopwust (ABcTpanms)

KBAapOUTOB, 1 HAJOXCHHOTO THIIA, UMCIOIINE CEKYIICEC
TIOJIOKEHUE W TIPEACTABIICHHBIC KBapH-CyHBCI)I/I,IIHBIMI/I

MIPOXKUIIKAMHU.
Pesynbrarst

JJIEKTPOHHOMHUKPOCKOITUYECKOTO
HCCIIEI0BAaHUS 30JIOTUH, W3BICYEHHBIX U3 Py U BMe-

MIAIOIINX MTOPOA, 00OTamIEHHBIX CYIb(HUIaMH, BBIIBIIH
TP pa3InYHbIC PA3HOBUIHOCTH 30110Ta [7]:

1. Hu3KOMPOOHOE MEIHCTOE 30JI0TO C MPOOHO-

cteio 730-735 mpu comepkaHun Mmenu — oxono 13%.
CoOTHOIIIEHHE ATOMHBIX KOJIMYECTB METAJIJIOB ITOKA3bI-
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BaeT, 4YTO MUHEpaJl COOTBETCTBYET cepedpoconepika-
eMy TeTpaaypUKyIpuILy - AuCu -
Auy 056(Cug 500AL0354)0,944- MUHEpPAIl BCTpedeH B 1po0de
CEKyIINX KBapIl — CyTb(UAHBIX MMPOXUIKOB B acCOIHa-
OUSX C THUPPOTHHOM, ITHPHUTOM, XaJIbKOITUPUTOM H ap-
CEHOMMPUTOM; Pa3Mephl BEINEICHUH CaMOpPOIHOTO 30-
norta 0,025-0,04 mwMm;

2. Hambornee XapaKTepHOE IJISi 3TUX PYI BBICO-
KonpoOHOe 3070T0 ¢ mpobHOCTRIO 865-890. Cpemu
mpuMeceid B HEM OTMEYaeTcs TOJbKO cepebpo. MuHe-
pan BcTpeuyaeTcsi B pylax M CyJNb(HIU3UPOBAHHBIX
BMELIAONIMX [OPOJiaX B BHJE IUIACTUHYATBHIX HIIM BbI-
TAHYTHIX 3€peH pa3mepoM He Ooinee 0,08-0,2 M.

3. MpaKTUYECKH YUCTOE 30J10TO (MpoOHOCTH 995-
997) mpencraBieHo Hamboiee KPYHMHBIMH 3EpHAMH,
nocTuraromuMu 1-1,2 MM ¥ OTIIMYAIOIIMMHECS BECbMa
XapakTepHBIM BHYTPEHHUM cTpoeHHeM. OmHH 3€pHa
HachImeHb Menbuaiimumu nopamu (0,002-0,004 mm), a
IpyTHE TPEACTaBICHBI I'yOYaTBIM arperaTtoM, B IMopax
KOTOPOTO HISHTU(HUIMPOBAHBl CyIh(paT CBHUHIA (Ile-
PYCCHT) U XJIOpHUJI cepedpa (XJIIOpaprupHr).

Onenezopckasn zpynna mecmopoiicoeHuii. Jta
rpynna mectopoxaeHuit (Kombckuil peruon) xapakre-
pU3yeTcsi B LEJOM TMOBBIIICHHBIMU KOHI[EHTPAIMSIMU
OnaroponHbIx MetayutoB. CaMOpOJHOE 30JI0TO COZEp-
KHUTCS B JKEJIE3UCTHIX KBapuuTax OJEHEropckoi rpyi-
el MecTopokaeHnit B kommaectse 0,01-0,02 r/T (pexe
1o 0,1-0,3 /T, maorna no 12 r/t [22,7]. Hauboiee Gora-
THI CAMOPOIHBIM 30J0TOM pyabl Oneneropckoro u Ku-
POBOTOPCKOTO MECTOPOXKIICHHH, 30I0TOHOCHOCTHh KOTO-
pPBIX Ha OJMH-IBA TOPSAAKA BBIIIC, YeM Ha OCTAIBHBIX
MECTOPOKJEHUAX PYIHOIO palioHa.

CopeprkaHue IUIATUHBI U NaJIagusl IPSIMO KOp-
penupyeTcs ¢ KOHLEHTpanuei 30j10Ta B pyaax. B mak-
CHUMaJIbHO 00O0TalIEHHBIX 30JI0TOM MITy(ax oOHapyxe-
HBI cojiepskanus miatuabl 10 0,05-0,08 r/T u namtagus
1o 0,3 r/r. Oromienne Pd/Pt B MarHeTUT-réeMaTUTOBBIX
pyJax MeCTOpPOXICHUS OIM3KO K 0,3". CamopoaHoe
30JI0TO BCTpPEYaeTCs B KBAPIIEBBIX MPOXKUIKAX B acco-
UAIHA ¢ cynTb(GuaaMu (BKIFOUEHUS U CPOCTKH C IHPH-
TOM, XaJbKOIMUPUTOM, TAIEHUTOM, OOPHHUTOM, BHCMY-
THHCOAEP KAIIIMA MUHEpalaMd ¥  CBUHIIOBO-
cepeOpsHBIMH CYIb(POCONSIMH B TXKENBIX (paKUUsiX) U
CHIIMKAaTaMH (IMOTICUIOM, aKTHHOJHMTOM, JIUAOTOM H
KBapIieM), pexke ¢ reMaturoM. Cpenu MUHEpaJIoB B He-
MArHUTHBIX (PPAKIUSIX TPABUTAIMOHHBIX KOHIICHTPATOB
HauOoJee 4acTo BCTPEYAIOTCS TAJICHUT U ITUPUT; BTOPO-
CTETIEHHBIE MUHEpalbl — XaJbKOMHUPUT, CaMOPOJHAs
Menb, OOpHHUT, KOBEIUIMH M XallbKO3WH. 3HAYHTEIHHO
pexke HaONIOMArOTCS: CaMOPOIHBIA BUCMYT, IICCIHT,
BOJIE()PAMHUT, IUPKOH, KACCHUTEPHUT, YPAaHHHUT (Comep-
YKUT 3HAYATEIFHOE KOJIMIECTBO PAIMOTCHHOTO CBUHIIA).

XUMHIYECKHI COCTaB CaMOPOIHOTO 30JI0Ta Xa-
pakTepu3yeTcsi HOCTOSHCTBOM — MPOOHOCTH KoJebieTcs
B y3Kux npenenax 950-995. 3épHa camopoaHOro 3010Ta
co/iepKaT BKIIIOUEHHs, yalle Bcero ranenuta ao 20-30

Cpennee copepkaHHMe IUIATHHOMIOB B JKENE3HBIX
pyZAax pacCcuMTaHO MO pe3yibTaTaM aHAIU30B TPaBHTALlMOH-
HBIX KOHLIEHTPATOB U XBOCTOB.

MKM HJIM 00pa3yroT CPOCTKH C 3TUM MHUHEPAIOM, pPexe
BCTPEUAIOTCS €IMHUYHbIE BKIIOUEHHUS XaTbKONMUPHUTA U
mupuTa. MUHEpal ¢ BKIIOYCHHSAMH TaJeHUTa 00JamaeT
MaKCHUMaJIbHOH MpoOHOCTRI0. Kpome camopomHoro 30-
JIoTa B pyIax BCTPEYEHHI emié JBa MUHepana 30JI0Ta —
AypUKYIIPUI W TETPaKyIpoaypHua. DTH MHHEpabl Ha-
XOISATCS B TECHBIX CPACTaHUSAX MEXIy coboif W acco-
OUUPYIOT TOJBKO C XAITBKOIHPUTOM.

B HemarHuTHOIl (pakuuM TpaBUTALHOHHOTO
KOHIIEHTpaTa YCTAaHOBJIEHO 3epHO pa3zmepoMm 50 MKM
CYIIIECTBEHHO OCMHEBOTO COCTaBa — PYTEHUPUIOCMUH
(mac %): Os — 64,4; Ru — 10,5; Rh —2,0; Pt — 2,0; Pd —
<0,5; Fe—1,3; Ni-0,8.

B mstu mpo0ax reMaTHTOBOrO KOHIIGHTpATa OT-
CaJIKA M3 TIPOIYKTOB O0OTAMCHHS JKEIE3UCTHIX KBapIIU-
TOB OJICHETOPCKOTO MECTOPOKACHHUS OBLIO 3apUKCHPO-
BaHO copepkanue 3osora (r/T): 1,4-2,4-3,5-10->>10.
[o ouenke I'aBpmenko b.B. [22] 3amacel moTeHImamb-
HO 30JIOTOHOCHBIX TIOpOJIl Ha MecTopoxaeHmusx OeHe-
ropckoil rpynmnsl coctaBisitoT 100-150 MilH. TOHH UM B
nepecuete Ha Au — He MeHee 10 TOHH.

2.4.2. Mecmopoocoenus 3010mo-
NIIAMUHOCOOEPHCAUSUX IHCENEIUCTIBIX
keapyumog KMA
(Llenmpanvras Poccus)

B reomorugeckom paspese meradnoka KMA BvI-
nenero [40,24] geTsipe moCIe0BaTENFHO CMEHSIOMINE-
cs BO BpPEMEHM >ele30pynHble (opmanun (paHHeap-
XeHcKasl IKeJIe3UCTO-KPEMHHUCTO-THEICOBasi B COCTaBe
000SHCKOTO CTPaTH()UIIMPOBAHHOTO KOMILIEKCA, O3]
Heapxeickas JKele3UCTO-KPEeMHHUCTO-METa0a3uToBasi B
MHXaWJIOBCKOW CEpUH, MPOTEPO3OMCKUE KEIEZUCTO-
KPEMHUCTO-CJIAHIIEBasE U JKEJIe3UCTO-KPEMHHUCTO-
kyactoreHHas). OgHON U3 BeIyHINX, 00eCIeunBaIOIINX
okono 53% nobObiBaeMoi B Poccum skenesHod pynpl,
SIBJISIETCSI JKEJIE3UCTO-KPEMHUCTO-ClIaHIeBast opmarust
HIDKHETO Kapenus (B 0o0béMe Kypckoil cepum). C 3Toi
(dopmanueii cs3aHO 0K0I0 60 PyAHBIX 0OBEKTOB, B TOM
YHCNIe PsJl YHUKAIBHBIX M KPYNHBIX MECTOPOXKACHHN
KEJIE3UCTHIX KBAPIUTOB M CHOPMHUPOBABIIUXCS 33 CUET
nx OOraThIX >KEJIE3UCTBIX PYyX JOBEPXHEBH3EHCKOW KO-
pBl  BBIBETPHBAHUSI C  COIYTCTBYIOIIUM  30J0TO-
IJIATUHOMETAIJIBHBIM  OpyAeHeHueM [5,6,27]. OOmmii
MOTEHIMAJ JKEJIE3UCThIX KBApLUTOB M OOraThIX Kees-
HBIX pyx (71,8 TpaH. T) onmpenessoT Beayllee MoJoxKe-
HHUE B MHPE MUHEPaJIbHO-CHIPbEBOM 0a3bl LleHTpanbHOi
Poccun.

OtpabarbiBaeMble KapbepaMH W LIAXTaMH JKe-
JIe3HbIE pYIbl MSATH MecTopoxieHuil (MmuxaiinoBckoe,
Jlebenunckoe, Croinerckoe, Croito-Jlebeannckoe,
KopookoBckoe) nepepadateiBatorcst Tpemsi 'OKamu n
kombOuHatoM "KMA-pyna" ¢ ¢opmupoBaHHEM B TIpo-
recce 00OramieHnss OrPOMHOI Macchl XBOCTOOTBAJIOB, B
KOTOPBIX KOHLEHTPHPYIOTCS 3HAUUTENIbHBIE PECYPCHI
MOMYTHBIX Ojaropoanbix mMetayos [5, 29, 30, 10, 31,
32, 38, 39], npu 3TOM HauboJiee BBHICOKUMH COJIEpIKa-
HUSIMH 30JI0TA U IUIATHHOUAOB XapaKTepU3yIOTCS JKe-



JIE3HBIE PY/bI U UX TEXHOTCHHbIE POAYKTHI MUXaiiioB-
CKOTO MECTOPOIK/ICHHSI.

Mecmoposcoenus CmapoocKonbckozo pyoHozo
paiiona. B CTapooCKOIBCKOM JKEIEe30pyAHOM palioHe
KMA (Benroponckas o61acTs) oTpadaThIBarOTCS Kaph-
epamu Jlebenmuckoe, Croitnenckoe, Croiino-Jlebennn-
CKO€ MECTOPOXKACHHS, HIAXTHBIM CIIOCOOOM BeAETCA
oOBIYa JKenme3HBIX pyn Ha KopoOKOBCKOM MECTOpOX-
nenny. HanOomnbuinii MHTEpeC B YacTH IMOMYTHOIO W3-
BieueHus Au u MIII" U3 Kene3ucThix KBApIUTOB U 00-
raTelX pyJA 30H THIepreHesa npeacrtapisitor JlebeauH-
ckoe u KopoOkoBckoe mectopoxaeHus u IlaHkoBckoe
PYAONPOSIBIIEHHE B IIPEAEIaX PYIHOTO OIS MAXThl M.
I'yOkuna (puc 4).

Ha ITarkoBcKOM y4acTke OypOBBIMH CKBayKIHA-
MH BCKPBIT Pa3jiOM CEBEPO-BOCTOYHOTO MPOCTHPAHUS,
MIPOCIIeKEHHBIA Ha 2,5 KM, B KOTOPOM KBapIHTHI Opek-
YMPOBAHBI, KAaTaKJIa3HPOBAaHBI M COJEPIKAT IPOXKMIKO-
BO-BKPAIUICHHYIO 30JIOTO-TUIATHHOCOEPIKAIYIO CYJIb-
¢unHyro MuHepanmusamuio Ha wuHTepBase 100-250 wm.
Hwke no paspe3y CKBa)KMHBI NPOCIIEXKEHa 30Ha Jpo0-
JICHUSI W THUIIEPITeHHOTO BBIIIEIIAYMBAHUS KBAapIHUTOB.
Copnepxanue 3omota B 30Hax ot 0,3 o 0,4-0,6 r/t Ha
uHtepBane ot 11 no 50 M. B eanHM4HBIX npobax OHO
nocturaet 2-10 1/T. 30J10TO MPUCYTCTBYET B CBOOOJHOM
BHJEC pa3MepoM 3-6 MKM U B CBS3U C IUPUTOM. B mupu-
Te oHO yctaHoBieHO oT 0,2 1o 1,55 1/T. B 30He (uxcu-
PYIOTCS OpEeOJIbl pacCesHUsl CBHHIA, IMHKA, Oapws,
MbImbska (B %): 0,08-1,0; 0,01-0,05; 0,1-1,0; 0,01-0,04
COOTBETCTBEHHO, a Tak ke Hammaue MIII.

Ha KopoOKkoBckOM yudacTKe TakKe BBLIEISETCS
30Ha JIpOOJEHHs C HAJIOXKEHHOW Cysbpuau3anuei
MotrHocThE0 250-500 M u mpoTrskEéHHOCTRIO 1,5 KM.
Copepxanne 3omota B 30He 0,2-0,4 T/T, B OTOCTBHBIX
HHTEpBalax NpoTsvk€éHHOCTRIO 10-15 M — 1-2 1/1, a B
HEKOTOPBIX, MeHee NpPOTDHKEHHBIX HHTepBanax, (0,5-1
M) — 10 1-4 1/1. ComeprkaHue IJIATHHOWUIOB BapbUPYET
ot 0,019 mo 0,3 r/T [1].

ITo BBICOKOW MHTEHCHBHOCTH T'MIIEPreHHBIX MPO-
eccoB opyneHeHne I[TaHKOBCKOro yd4acTKa OTHECEHO
[39] k dopmaru 30JI0TOHOCHBIX KEJIE3UCTHIX ‘IS .
I[lo  npencraBieHusM  JIpyrUX  HCClieOBaTeNei
[25,28,29,37] OGmaropolHOMETAJUILHOE OPYJCHEHUE B
npezaenax 3anagHoro 61oka CTapooCKOIBCKOTO PyIHO-
ro y3na (ITaakoBckoe, FOxHO-KOpoOKoBckoe pynomnpo-
SIBJICHHS), a Takke Bocrounoro Onoka (3amamHo-
Jlebenunckoe, IOro-Bocrouno-Jlebenunckoe, HOxkHO-
Jlebenunckoe pynomnposiBienus; Jledbenuackoe u Croii-
JICHCKOE€ MECTOPOJKIACHHS) MMEET SHJOTCHHYIO NPHpPO-
Iy, HEecéT TPHU3HAKH CBA3M CO  CTPYKTypHO-
TEKTOHMYECKUMU (aKTOpaMH W BIHMSHUEM (IIIOUIHO-
MarMaTH4ecKHX CHCTEM IPaHUTOUAOB (TPaHOIMOPHUTOB,
IUIaTMOTPAaHUTOB, CYOIIEIOYHBIX I'PAaHUTOB, MX JAiiKo-
BBIX (hallMii B COCTaBe CTOMIIO-HUKOJIAEBCKOIO, aTaMaH-
CKOTO M MaJINHOBCKOTO KOMIUIEKCOB). OpyAeHeHHe He-
paBHOMepHOE (Au — 0,01-1,0 r/T 7o 33,9 1/1; Jlebeaun-
ckoe mposiBiieHne). B 3amagno-JIebeamacKoi cyOmepu-
IUaHAaTBHOH 30HE pa3noma (MOIIHOCTRIO Mo 450 M u
MPOTSDKEHHOCTHIO HE MeHee 7,5 KM) MHHEpaIH30BaHHAS
30Ha MOIIHOCTEIO 10 40 M TpeacTaBIeHA MPOSIBICHMUS-
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Puc. 4. Cxema 30/10TO-IIaTHHOMETAJUIBHBIX PyAONposiBieHHii B CTapo0CKOJbCKOM KeJIe30PyAHOM paiioHe

KMA: 1 - O60siHCKUl nnymoHo-mMemamopgudeckull komrsekc. (AR.0b) MnazuozHelicki-2HelChl UHMEHCUBHO MUaMamu3upoeaH-
Hble; 2 - Muxatinosckasi ceuma. (AR.mh) HepacuneHeHHas. Oghghy3usbl 0CHOBHO20, cpedHea0 cocmasa, criaHubl, MemarecyaHu-



Ku, Keapyumsl, MemakoMamuumel (?), yacmo muamamu3uposaHbl; 3 - CmolneHckas ceuma. (Kist) CnaHubl pa3nu4yHoz2o cocmasa,
Memaarnesponumel, Memarec4yaHuKu, Keapyumal, Memaapasesnumsl, KOH2/IoMepambi Keapuesble orru2oMukmossie; 4 - Kopobkos-
ckasi ceuma. (Kikr) XKeneaucmebie keapuyumel, cnaHupl; 5 - Poezosckas ceuma. (Kirg) KapboHamHble, kapboHamHoO-meppuaeHHble
CrlaHybl, 8 OCHOBaHUU KOHarioMepambl ¢ 06r1oMKaMu xerne3ucmsix keapyumos; 6 - Tumckas csuma. (Kitm;) HuxHsaa nodceuma.
OpmocnaHubl N0 yrbmpaoCHO8HbIM, OCHOBHbIM U CPEeOHUM 3ghgby3usam - 1); meppueeHHO-kapboHamHbIe craHubl - 2); 7 - Ama-

maHckul  Komnnekc. (eyARz.a) [paHumsi

YMepeHHO-Wes104YHble  rria2uoKra3-MUKPOKIIUHO8bIe,

6uomumossie, 6uomum-

amepubornossie; 8 - Cmodlno-Hukonaesckull komrnekc. (yo,0Kisni) [paHoOuopumsi, duopumel; 9 - ManuHoeckuli komrinekc. (eyK.ml)
CyuiecmeeHHO Karnuesble, yMepeHHO-UW,enno4Hble, buomumossbie, nopghuposudHsie neemamoudHsie; 10 - Pa3pbi8Hble HapyUweHUs;
11 - Ocu aHomanuli npogodumocmu (HU3KUX corpomusrneHutl no memody B33) mernee 200 Om/m; 12 - Yuyacmku pydonposieneHuli
3o50ma u nnamuHoudos: 1 - [MaHkosckul; 2 - Kopobkosckul; 3 - JlebeduHckul; 4 - CmolneHcKud.

MH PYIHBIX KBapIEBBIX XM M IITOKBEPKOBBIX YYacT-
KOB OKBapIleBaHHA C conepkanweM 3oiota oT 0,5 1o
1,5-2,2 r/t. B 30Hax cynp(puUIHOW MHUHEpaTU3aI[H B
KOHTaKTe >JKEJEe3WCTHIX KBapIUTOB M MHXAHIOBCKOM
CepUU BEpXHEro apxes C JaliKkaMu TPaHOIUOPHUTOB H
JIMOPUT-NIOP(UPOB YCTAHABIMBAIOTCS THE3JA M JIMH3BI
(o 0,7 M) CIIIOMIHBIX CYJIB(QUIOB - MUPUTA, TUPPOTHHA
U XaJbKOIMUPUTA C KOTOPHIMHM AaCCOLUHUPYET TaJeHMT,
conepxamuii cepedpo (615 r/t), 30moro 1,25 r/T. B
9TOM accOLMAIMK YCTAaHOBJICHBI 3JIEKTPYM U TEIUTYyPHUIBI
BHCMYTA.

AHaJoru4HbIe 30HBI (MOIMHOCTBIO 10 40 M |
mpoTsDKEHHOCTRIO 10 1000 M) ¢ MPOKHUIKOBEIM OKBap-
[IeBaHUEM W CyIb(uau3anmei aMmpuOoI-MarHeTHTOBBIX
KBapIMTOB C OOMIIHEM JTaeK TPAaHOAHOPUTOB, IHOPUTOB
U OTACNbHBIMU MalioMouHbiMUA (10 0,5 M) pyIHBIMHU
tenamu (Au — 10 5,5 r/1) xapaxtepHsl u it CTouso-
Jlebeaunckoro ydacTka.

B pynax JlebequHCKOro MeCTOPOXICHHS Camo-
pOAHOE 30JI0TO OOHApYXEHO B  XJIOPUT-CEPHULIMT-
KBapIIEBBIX MOPOJAX B 30HE pa3jioMa MOIIHOCTBIO OKO-
g0 130 M, IpOXOIAIIEr0 MO KOHTAKTY >KEIE3UCTBIX
KBapIIUTOB CPEIHEH CBUTHI KypCKOW CEPHH C KBapIUTO-
MeCUaHNKaMH HIDKHEH CBHUTHL. KBaplieBble *XHIIKH, ce-
KyIIre KBapUUTHl M CIIAHIBI, COAEPKAT BKPAIUIEHHOCTD
Ccynb(pUIOB. 30JI0TO aCCOIMUPYET C CYIbPHUIAMHI THPHU-
TOM M XaITbKOTIMPUTOM. B mociemHeM oHO MPUCYTCTBY-
et B Buae karueoOpasueix (0,005-0,008 mm) BIrOUE-
Huii. Pazmepst 3omotud — 0,005-0,1 MM, o4eHb penko a0
0,4 mm. Conepxanue 3070Ta B mpodax 0,01-0,2, peako
mo 3,5 r/r, B cympbunHeix KoHueHTtparax 0-85 1/t
(cpenuee 12 1/1).

HenocpeacTBEeHHO B JKENE3UCTBIX KBapIUTax
CaMOPOJHOE 30JI0TO TPHYPOUYEHO K BBIACICHHUSM CYIIb-
(UIOB B KBapIEBHIX MPOXKHUIKAX, 30HAX APOOIICHUS H
Ip., TAe ero conepykaHust oobpraHO MeHee 0,1 1/T, oueHb
penko mo 0,5-1,15 r/T, B MOHOMUHEPAIBHBIX (HPAKIHIX
cynbdpunoB 10 12 r/r. CaMmopogHOE 30J0TO TpEICTaB-
JICHO MeNKuMHM uemyiikamu pasmepom 0,02-0,07 MM B
cpactanusax ¢ nuputoM. Copeprkanuss MIIIT B pymax
HeBbicokue (r/1): miatuabl <0,02 mo 0,20; mammaaus —
or 0,02-0,04 mo 0,6; Ru u Ir — mo 0,02; Rh < 0,004.
HauGonplime KOHIEHTpaluu 30J0Ta HaONIOJAlOTCs B
HEMarHUTHOM TPOAYKTE TPABUTAI[MOHHOTO KOHIIEHTpa-
Ta (o 15 1/T). B memom, mpakTHyecku BCE 30JI0TO
CKOHIIGHTPHPOBAaHO B TPAaBUTAIIHOHHOM KOHIIGHTpPATE
kiacca kpynaocty medee 0,315 mm. Coapeprkanue 30510-
Ta B XBOCTaX OOOTAIICHHUs JKENE3HBIX py. Kojebiercs
ot 0,01 10 0,12 r/T.

HccrnenoBaHme BEIIECTBEHHOTO COCTaBa TEXHO-
norndeckux nponaykros Jledemunckoro 'OKa noka3zano

[28,7,31], gaTO GaropoaHBIe METAIUTBI KOHIIEHTPHPYIOT-
Cs1 B XBOCTaxX 00OOTAIIEHNsI, B KOTOPBIX HAKAIUINBACTCS U
OCHOBHasi Macca Cyiab(pumoB (MUPHUT, XaJTbKOIHPHUT,
IIUPPOTHH, APCCHONUPHUT, TajleHuT U apyrue). Camo-
pOJHOE 30JI0TO MPEACTABICHO MEIKHUMH dYelryHKkaMu
pazmepom 0,02 x 0,03 u 0,05 x 0,07 MM, UHOT 1A B Cpa-
cTaHusAX ¢ nuputoM. Haubospiine KOHIEHTpaluu 30-
JI0Ta HAONIONAIOTCS B HEMAarHUTHOM IPOJIYKTE TPaBH-
TAllMOHHOTO KOHLEHTPaTa M3 XBOCTOB OOOTaIleHUs
¢dabpuku (15 v/t npu ussneuennn 59%). IlpakTuyecku
BCE 30JI0TO CKOHIIEHTPHPOBAHO B MEIKOH YacTH TPaBU-
TaIlMOHHOTO KOHIICHTPAaTa, B KJIACCE KPYMHOCTH MEHEe
0,3 mMm. CopmepkaHHe 307I0Ta B XBOCTax OOOTaIICHHS
XKeNe3HBIX pyx konebnercs ot 0,03 mo 0,12 r/T.

[Mnatuna n nmamwraguii Ha 40-50% CKOHICHTPH-
pPOBaHBI B IPaBUTALIMOHHOM KoHIeHTpate. ComepikaHus
9TUX METAJUIOB B MarHUTHBIX mpojykTax omusku (0,05-
0,09 r/t). Cnexyer OTMETHTh HEKOTOpPYIO OOOTaIleH-
HOCTh IIATUHOM MarHWTHOrO NPOJyKTa, a ciabomar-
HUTHOTO — MaJUlagueM. B HEeMarHuTHON Qpakiuu co-
Jiep>KaHMs TUIATHHOMIOB yBenunuuBatores 0 0,6 /T (Pt
+Pd). Ilo-BuaumMomy, OCHOBHas 4YacTh IUIATHHOHWJIOB
paccesiHa B BHJI€ 3MYJIbCHOHHOH BKPAIUIEHHOCTH B CH-
nukarax u margerure. OOIee cojaep)kaHue IUIATHHOHU-
JI0B B 1po0Oe XBOCTOB 0OOTalIeHUs] OYCHb HHU3KOE: IIa-
trHbl — 0,019, a mamtagus — 0,029 1/t [38].

Muxaiinoeckoe mecmoporcoenue. Paccmarpu-
BaeMoOe MECTOpOXKAEHHE pacrojokeHo B Kypckoit 00-
JIacTU M MPUYpPOUYEHO K 3amajHoMy OopTy Muxaiiaos-
CKOM CTPYKTYpBI, K Yy4acTKy ee¢ (iekcypooOpa3HOro
n3ruba, OCII0)KHEHHOMY IPOJIOIBHBIMU U MONEPEIHBIMU
pas3nomamu, JIOTIOJTHUTEIbHOU CKJIaI4aTOCThIO
[40,29,39]. B cocraBe NpOJYKTUBHOH KOPOOKOBCKOM
cBuTH Kypckoit cepun KMA Brimenensr [40,41] nBe
KEJIEe30pyJHbIE W JBE CIIAHIEBBIC MOACBUTHI. HIDKHISA
KeJIe30pyaHasi MOJCBUTA HAa MECTOPOXKICHHH HMeEET
3HAQUUTEIBHO OOJbIIEe pa3BUTHE II0 CPaBHEHHIO C
BEPXHEH, MOJHOCTBIO cyarasi BepeTeHWHCKYyIO 3aleb.
B ocHoBaHMM HUXHEHN KeJe30pyIHOM MOJCBUTHI 3ajie-
ralotT 0e3pylHble U MaJlOpyAHBIE KapOOHAT-MarHeTHT-
TreMaTUTOBBIE KBAPIUTHI MOIIHOCTHIO 3-48 M.

B mpenenax MuxaiiioBCKOro MeCTOpOXACHUS B
METaCOMaTUYECKH W3MEHEHHBIX [1] reMaTuT-
MarHeTUTOBBIX M KPACHOIOJIOCUATHIX (HKEJIe30CITI0IKO-
BBIX) KkBapmuTax mo Martepuanam A.H.Illemexosa,
B.AJIroukuna u ap. [39], JONOTHUTENEHBIMA HOBBIMH
aHAJMTHYECKUMH JAaHHBIMHU [5], OKOHTYPEHBI JjBa OpH-
EHTUPOBAHHBIX B CEBEPO-3aIIaTHOM HAIIPABICHHH OpEO-
ma 30m0Ta ¥ mamwtanus [25]. [lepBolil MPOTsKEHHOCTHIO
57,5 M ¢ cogepxxanuem 3oiota 6omee 0,01 /T u cpen-
HUM cozepxanueM namazus — 0,55 r/T pasmemaercs



CpeIy >KeNe3UCTHIX KBapIHUTOB. Bropoii opeon (500 x
300 M) ¢ noBbIIeHHBIME KOHIIEHTpauusmMu Au (0,1 1/T)
n noHmwkeHHsIME Pd (0,2 1/T) mpuypoyeH K 30HaM ITH-
PUTH3aIMd B WHTEHCHBHO OKHCJICHHBIX JKEJIEe3UCTHIX
KBapIuTax. B ceBepHOIl 9acTH opeolia BBIIEIAIOTCS IBE
HEOKOHTYpEHHBIE TOUYCYHBIC AHOMAJHH 30JI0TAa C CO-
nepxaaneM 4,17 u 0,9 1/T, IpUypoUeHHBIE K Majo-
Cymb(OUIHBIM KIITFHO-TIPOXKIITKOBEIM 30HaM KBaplia C
aaynapoM M BUIUMBIM 30JI0TOM. 30JOTOHOCHOCTH H
IJIATUHOHOCHOCTb pa3pe3a Kapbepa MHXaMIOBCKOIO
MECTOPOXKJICHUsSI M3y4eHbl HepocraroyHo. Hawmboiee
BBICOKHE COJIEp)KaHHS 30JI0Ta OOHApYKEHbI B Mpodax
KpacCHOIIOJIOCYAThIX TEeMAaTUTOBBIX KBapuuTOB (10 5,5
r/1). [locTosiHHOE TpucyTcTBUE 30510Ta 1 MIIT" oT™Meue-
HO B KBapIIEeBHIX Xmwiax [5].

B npenenax MuxaloBCKOrO >K€le30pyIHOTO
paiioHa HamboJiee TMEpPCIEKTUBHOW SBIIETCS Xallb3eB-
cKO-MuxalloBCKasi IaJuIaHCTO-30JI0TOPYAHAs 30HA,
KOTOpas MPOCIEKUBACTCS HEMOCPEICTBEHHO OT Kapbepa
Ha CeBep M CeBepo-3amaj Ha MPOTSHKCHUH 17 KM IpHu
mupune 8§00-1000 M U OTYETIMBO TpacCUpPyeTCsl DJIeK-
Tpopa3Benkou. Ilog ocTpbIM YriaoM OHa HepeceKkaer
TpaHHIly MOPOJ KypCKOH CepuH C IUIarHorpaHUTaMHu
CaJITBIKOBCKOTO KOMIUIEKCA, B KOTOPBIX pa3sMelaroTcs
KIJIBI U TIPOKUIIKA KBapI-CYJIbGUIHOTO (TUPUT, Xallb-
KOIIMPUT, TaJICHUT) OPYACHEHUS C COACPKaHIEM 30JI0Ta
ot 0,11 v/t no 10 /1 [21].

B kapbepe MecTtopoxzaeHus BbIsBiIEHBI 10 20
MEJKHUX JITHEHHBIX 30H OJIarOpOJTHOMETAIUTBHOTO OpY-
IeHeHns1 AByX TWHOB [25]: a) cymbdumHOEe 30J70TO-
MaIagieBoe B KPAaCHONOJOCYATHIX (HKEIIE30CITI0IKO-
BBIX) KBapuurax u ©0) wmanocynb(huIHOE 30J0TO-
KBapIeBOE, KOTOPOE KOHTPOIUPYETCS COIJIACHBIMH H
cybcornacHbpME Xajib3eBCKO-MUXaIOBCKON PymIOHOC-
HOW CTPYKTYpPE Pa3phIBHBIMU HAPYIICHUSIMHU.

OpyzneHeHHe 30J0TO-NAJIAJUEBOI0 TUMA OTIH-
YaeTcsl HU3KUMHU KOHIleHTpanusmu 3omiota — 0,1-0,2 r/t
W TIOBBIOICHHBIMH cojepkaHMsIMH namtanus (mo 0,96
r/T). 30JI0TO-KBapIlieBasi MUHEPAJIH3alUs XapaKTepu3y-
eTcs collepKaHusAMH 30510Ta oT 1,0 1o 7 1/T (OTHETBHEIE
mpo6sr 10 21 1/T). IlogaBnstomas 4acTb 30J0Ta HaXO-
IUTCSL B CBOOOTHOM COCTOSIHHM M FIMEET pa3Mephl Me-
Hee 50 mkM, HO BcTpewaroTcs 3epHa 0,1-1,0 mm. Ilpo-
THO3HBIE PECYPCHI 30JI0Ta B CAMOCTOSITENIBHBIX PYIHBIX
Tenax B KOHType Kapbepa OLIEHUBAIOTCS BEIMYHHOMN
cpenHero mectopoxaenus [39].

AHanu3 J1abopaTOPHO-TEXHOJIOTHUECKOH MpoObI
T-9 Becom 200 xr, oToOpaHHOH B 3amajgHOM OopTy Mu-
XalJIOBCKOTO Kapbepa M COCTOSIIUN U3 § aBTOHOMHBIX
mpo0, ToKa3alx JOCTATOYHO BBICOKHE KOHIICHTPAITHH
MIII' u Au (Au=0,050-4,83 r/t; Pd=0,61-0,77 r/t;
Pt=0,12-0,30 1/1; cm. puc.5; [38]).

30JI0TOHOCHOCTh JKEJIE3UCTHIX KBAapIUTOB Mu-
XaWJIOBCKOTO MECTOPOXKICHHUS HECKOJBKO BEIIIE, YEM B
AQHAJIOTHYHBIX MecTopoxkaeHusax Poccun. CpaBHeHue
CpPeIHHX COJCpKAHUI OJaropoaHsIx MetawioB [7,38],
HOPMAaJIM30BAHHBIX K YIJHUCTOMY XOHAPHUTY (puc.6), B
JKEJIE3UCTBIX KBApIMTAX M WX TPABUTAI[MOHHBIX KOH-
LeHTpaToB MuxaitnoBckoro u OJEHEropcKoro MecTo-
POXAEHUHN MOKa3bIBAET TOXAECTBEHHOCTh XapaKTEpoB

R7.0
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Puc. 5. Cxemaruyeckuii IiaH 3anmaaHoro ¢anra
MuxaidJI0BCKOr0 MeECTOPOKAEHHUS € pe3yabTaTaMH
ONpo0OBaHUSI TOPHBIX BbBIPAOOTOK Ha 0JIarOPOAHO-
METAJIbHOE OPYACHEHHE: 71- Kkopobkoeckass ceuma, HUX-
HsIS Kene3opyOHasi nodceuma, emopasi nayka (masHemum-
2emamumosble Keapuyumel);, 2 - KOpobkosckasi ceuma, HUXHSIS
)xenesopydHasi rnodceuma, nepeasi rnadyka (kapboHamHo-
MazHemumosble, eeMmamum-mMagHemumosbie U MasnopyOHble
Keapuumnl); 3-cmodlneHckas ceuma, 8epxHsis nodceuma (4ep-
Hble yarepoducmble K8apu-Xopum-cepuyumosble craHubl); 4
- 2eofi02udeckue epaHuubl; 5 - a) 30HbI MUHepanu3ayuu 30510-
ma c codepxaHusamu om 0,12/m do 1,0 &/m, 6) seonoauyeckue
2paHuybl kapboHamHo-MasHemumosbIx keapuumos; 6 - nood-
3eMHbie 20pHble eblipabomku; 7 - 6GracopodHomMemaribHble
nposieneHus: a) — (8 &/m): 1- (Au=0,84, Pd=0,77; Pt=0,13); 2 -
(Au=0,50;, Pd=0,63;, Pt=0,12); 3 - (Au=2,87;, Pd=0,58;
Pt=0,30);4 - (Au=4,83; Pd=0,60; Pt=0,21); 5 - (Au=299;
Pd=0,65); 6 - (Au=0,86; Pd=0,61); 6) - 3o51oma ¢ co0epxxaHuem
He meHee 0,5 a/m; 8 - pa3pbieHble HapyweHusi;, 9 - KOHmMyp
kapbepa Ha 01.01.012

pacnpesenenus. OfHAKO, YPOBEHb KOHIIEHTPAIIMU dJie-
MEHTOB B pyaax MHXalIOBCKOrO MECTOPOXKIACHHS B
HECKOJIbKO pa3 BBIIIIE.

B mpobax KpacHOMOJIIOCYATHIX T'€MAaTHTOBBIX
KBaplLUTOB CO/IEPXKAaHUE 30J10Ta JocTuraer 1-2 r/t, a B
kBapreBbIx xmnax — 0,2-0,6 1/t [30]. Ananms comepika-
HUsI OJIArOpOJIHBIX METAIJIOB B arjopyje IokKasal ciie-
mytore 3HaueHus (Mr/T): Ru <5; Rh <20; Pd — 25; Os
<10; Ir <5; Pt — 30; Au — 60 u Ag <2 r/1. B mpobe cina-
00 MHHEpATM30BAHHBIX OKUCICHHBIX KBapIMTOB CO-
JIepXKaHUe TUIATHHOBBIX METAJUIOB HAa YPOBHE TIpejiesa
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Puc. 6. Hopmanu3zoBaHHble OTHOCHTEJIbHO XOHAPUTA
Cl copep:xanue 0JIaropoAHbIX MeTANJIOB B pyaax (a)
U B TPABUTALMOHHBIX KOHLEHTpaTax u3 pya (6) Mu-
xail1oBckoro — 1 u OJieHeropckoro — 2 MecTopoxKie-
HUM

oOHapy>xeHUs MPOOMPHBIM aHAJIM30M, KOHIEHTpAIUS
3osora 50-120 mr/T. 'paBUTalIMOHHOE KOHIIEHTPUPOBA-
HUE HEe MPHUBOJUT K MOBBIINIEHHIO COJAEPXKAHUS MeETal-
JIOB B KOHLIEHTpATE.

CaMOpoIHOE 30JI0TO, BCIEACTBHE CBOMX TEXHO-
JIOTUYECKUX CBOWCTB, HAKaIlIMBACTCS B HEMAarHUTHBIX
(pakuax rpaBUTAIlMOHHBIX KOHIEHTpaToB. [IpakTiue-
CKHM BO BCEX I'PaBUTAI[IOHHBIX KOHIIEHTPATaX M3 TEXHO-
JIOTHYECKUX TMpOoAykToB Muxaitnockoro ['OKa obOna-
PYXKEHO CaMOpOJHOE 30J0TO0. MUHHMAaNBHBIA pa3Mep
30JIOTUH COCTaBWJI — 26 MKM, a MakKCUMaJIbHbIA — 175
MKM, cpenHeapudmernueckoe — 59 mxm. Pacnpenerne-
HHUE YacCTHI[ CAaMOPOIHOTO 30JI0Ta IO pa3MepaM JOBOJIb-
HO oznHOpoaHOe. OCcHOBHAs Macca 3épeH cocpeloToueHa
B npomMexyTtke Mexay 30 u 70 mxm. Yactur kpynHee
100 MKM conepkuTcs BCero okoio 5% oT obmiero Ko-
mmyectBa. [lo ¢opme 30710THHBI pa3gernsroTcss Ha 1Ba
TUMa: OoJbIIast YacTh IMPEACTaBICHA TOHKUMH nedop-
MHPOBAHHBIMH IJITACTUHKAMH TOJILKMHON 10 5-10 MKM,

Puc. 7. I'unepreHHO-rUNOreHHO HW3MEHEHHble MaJI0-
PYAHBIE KeJle3UCThble KBAPUUTHI HIKHEH MaYKH Ko-
POOKOBCKOMH CBUTBHI KyPCKOii cepun (3anaaHblii 0opt
MuxaiiJI0BCKOr0 MeCTOPOXKIECHHS]) U3 MHUHEpaIoro-
TexHoJIoruyeckoii mpodsr T-9 Ha OnaropoaHbie Me-

TaJUIBbL: 1. YepHOe — CyWecmeeHHO 2eMamumosble pocsiou
C penukmamu Mapmumu3uposaHHO20 MazHemuma u aunep-
2eHHbIMU 2UdPOoOoKUCIaMU Xxeresa; 2. meMHO-cepoe — Keapuye-
eble, Keapu-kapboHamcodepxxaujue npocou € MPUMECHIO
Mapmumu3supog8aHHO20 MazHemuma u JIUMOHUMU3UPOBaHHO20
2emMamuma; 3. ceemiio-cepoe — JIUH308UOHbIE y4acmKu U rpe-
pblgucmble MPOCIOU  KpeMHUCMOo-KapboHamHbIX Memacoma-
mumoe 1o MarnopyOHbIM XXene3ucmbiM Keapyumam C pPesiuk-
mamMu Mapmumu3upoeaHHO20 MagHemuma, eemMamumosbixX
(«meHeebIx» POCoes), 3amewarouuxcs 2udpooKucIamu
xxenesa. (1/2 HamypanbHoU 8e/U4UHbI)

JIpyras — Nall0YK000pa3Hble, KPIOYKOBATHIC H, PEKE
KOMKOBAaThIe BbICICHUSA. [l0 XMMHYECKOMY COCTaBy
CaMOPOJIHOE 30JI0TO BhICOKOIPoOHOE (890-925).

B pa3paboTke TEXHOIOTHYECKHX CXEM KOM-
IUIGKCHOTO OCBOGHHUSI YHHKAJIBHBIX MECTOPOKICHHHA
KEJE3UCTHIX KBApIIUTOB 0coOoe 3HAUEHHE MMEET, Ipe-
JKJIe BCETO, YCTAHOBJICHHE MUHEPAIBLHBIX (popM Haxoxk-
JIeHUs He TOJIFKO 30JI0Ta, HO M IUIaTHHOHMIOB. Kak oT-
MeYajoch, Cpeau ONaropogHBIX METaIOB KOJINYECT-
BEHHO Mpeodiafaroiiee 30JI0TO0 HAXOMUTCS MPEUMYIIe-
CTBCHHO B CaMOpPOJHOM COCTOSIHUH, & TAaK:KE B BHJIC
cmiaBoB [39,35]. CBeaeHust 0 HaJIU4YUU COOCTBEHHBIX
MuHepanbHbIX (a3 MIIIT B kene3ucThIX KBapLUTax
KpaiiHe orpaHuueHbl. J[OCTOBEpHO YCTaHOBJIEHBI [28,
21, 42] camopoaHBI mayIaauii, MaIagucToOe 30JI0TO
(Pd or 1 mo 50%), a Tak e apceHUI-aHTUMOHUIBI H
ceneHUH mammaaus (mammaaceut — Pdi;Ses, apceHo-
namtaguaat — Pds(As,Sb),, arenmentr — (Pd,Hg);As,
n3omerpunT — PdAsSb, crubnonamnaguaut — PdsSb;) B
3050TOpyAHOM MectopoxaeHun Wrabupa (Bpazmmms),
CBSI3aHHOM C KEJE3UCTO-KpEeMHHCTOW (opmarmei, a
Tak ke coenuHenus cocraa PdAg (Pd=49,28-49,70%;
Ag=49,19-49,43%; Cu=0,09-0,13%) B TrHUIEPreHHBIX
Kene3HbIx pyaax. Kak orMeuanoch, eMUHHYHBIC 3epHA
(mo 50 MKM) CyIIECTBEHHO OCMHEBOTO COCTaBa — pyTe-
HUPUJOCMHH BBISIBIICHBI B HEMArHUTHOW (Dpakiuu rpa-
BHTAIIMOHHOTO KOHIIEHTpaTa OJEHEropcKoro MecTopo-
KIICHUSL.

BrImonHeHHBIE clieNMaIbHBIE UCCIEAOBaHHS JKe-
JIE3UCTHIX KBApPIUTOB MUXAMIIOBCKOTO MECTOPOXKICHUS



MO3BOJIMJIM CYLIECTBEHHO DPACIIUPUTH CBEIECHUS O MH-
Hepanorun MIIT™ u Au xene3nsix pyn [37,38].

OOBexkToM WHcclenoBaHus (GOpM HAXOXKACHUS
O6maropoHBIX MeTaynioB (mpekae Bcero MIIT)  sBns-
JIUCHh OKHCJICHHBIE MalIOPyIHBIE JKEIE3UCTHIE KBAPITUTEI
(puc.7) omHOrO W3 YYacTKOB 3amamgHoro ¢Quanra Mu-
XaWJIOBCKOTO MECTOPOXKIEHHS, T/e MO pe3yiIbTaTaMm
paHee TIPOBEICHHOTO OOPO30BOTO OMpoOOoBaHUs 32005
TOPHO# BBIPAOOTKH HIAXTHOTO JPCHAXHOTO KOMILICKCA
MECTOPOXKJICHUSL OBLIM YCTAHOBJCHBI IOBBIIICHHEIC
conepxanus Au=0,20-4,83 r/t; Pd =0,250-0,600 r/T;
Pt=0,041-0,214 r/r. Tlo pe3ynbTaTaM aHaTUTHYCCKUX
HCCIIeIOBAaHUM, BBIMIOJHEHHBIX B jaboparopun 3AO
«Mexanobp-Umkunupunr» (C-I116) coxepkanue Oina-
ropogHeix MetamwioB (Au=0,12 v/t; Pd <0,02 r1/T;
Pt<0,02 1/T) 0oKa3ajoch 3HAYUTEIILHO HUXKE TEX 3HAYe-
HUH, KoTopele Obut monydeHsl B [THUI'PU. Jlume B
TPAaBUTAIMOHHOM KOHIICGHTPATE OKHCIIEHHBIX MAallopy[-
HBIX KapOOHAT-MarHETHTOBBIX JKEJIE3UCTHIX KBAPIIUTOB
13 TOCNeHeH cexmuu 6opo3moBoit podsr (9/8) comep-
»KaHue O0JaropoIHBIX METaUIOB cocTaBmwio Au=0,22 r/T;
Pd =0,04 r/t; Pt=0,05 r/t.

ITo naHHBIM JIOKAJBHBIX MUKPO3OHIOBBIX PEHT-
TeHOCTIEKTPAJIbHBIX HCCIIEOBAaHUH MPOOLI, B €€ "TshKé-
jJoM" KOHIEHTpaTe YCTaHOBJIEHBI CHEPPUIIUT, OCMUI
CaMOPOAHBIA, PYTEHHPHIOCMUH, TIATHHOCO ISP AT
PYTEHHPHIOCMUH, IUIATOCMUPUANN, 30JI0TO CaMOpOJI-
Hoe [37,38].

Cneppuiur (PtAs,) ciaraet Menkne OCKOJIbYa-
ThIe 3epHa (5-20 Mxm). OGHapykeHo 4 3epHa MUHepaJa,
XUMHYECKHN COCTAB KOTOPBIX OJUHAKOB M MOJHOCTBHIO

COOTBETCTBYET CTEeXHOMeTpuueckomy. PyreHmpugoc-
mMuH  (Osg44Rug 3010 1 Nig 03Cug 02Pto01) ycTanosnen B
Buge Menkux (10 mxm) 3epeH. EnuandHble 3epHa oc-
vusi camopoaHoro (OsgqRuyos) HE3HAUUTENEHO 000-
ramiessl Ru=3,3 mac.%, Rh=0,3 mac.%, Pd=0,3 mac.%,
Ir=0,5 mac.%. IlmaTuHocoaep:KaIUil PyTEHUPUIOC-
MuH (Rugslrg,10s¢19Ptggs Rhggr) ycranoBnen B emu-
HUYHOM 3epHe. OJTHO CpaBHUTENHHO KPYITHOE BBIJIENIE-
HHE W HECKOJIBKO MeNbuaimux 3epeH (MeHee 1 MKM)
npexacrapieHsl  maarocmupuauemM  (Ptos4Rug 3,05 17
Irp17). 30510TO0 caMOpoOHOE, KOTOpPOE OOHAPYXKEHO B
BOCBMH 3€PHAX pa3MEpoOM OT HECKOJBKHX MHKpPOH [0
40-50 MKM, XapaKTepu3yeTcss BBICOKOH NMPOOHOCTHIO —
993-989 (mpumecwr namtamus — 0,4 mac.%). Crnemyet
OTMETHTb, YTO B CYNb(UANHPOBAHHBIX KBapIHUTaX M
KBapI-aayJIIPOBBIX JKWJIAaX NPUCYTCTBYET W BHIMMOE
(>1,0 mm) camoponHoe 3010T0. Kpome Toro, B pasiuu-
HBIX KOJMYECTBAX 30JI0TO OTMEUAETCS B COCTaBE PTYTh-
MBIIIbsIKOCOIepKamero  muputa  (Hg=117,9  r/T;
As=9709 r/t; Au=5,11 r/T) U3 METOYHBIX METACOMATH-
TOB U CIIIOJIUCTBIX JKENEe3UCThIX KBapuuToB (Au=1,43
r/T), cemeHoconepxkamero (Se=1556,3 r/T) mnupura
(Au=0,05 1/T) KBapLEBBIX KHUII.

[oBbIlICHHBIC KOHIIEHTPAIIMU OJIATOPOTHBIX Me-
TaUIOB B CYNb(OUANUPOBAHHBIX KEIE3UCTHIX KBapIIU-
Tax M MX OKHUCIEHHBIX pa3sHOBUIHOCTAX [5, 22, 1, 25,
28, 21,7,29,31,36,37,38], a Takxke B reMaTUTH3UPOBAH-
HbIX pyaax [38,39] BeICTYNalOT B Ka4eCTBE BayKHEHIIEH
MIPEIOCHIIKH HaXOXKICHUS B HUX W3BECTHBIX U HOBBIX

Tao6auna 6

ITepcneKkTHBBI MOMYTHOIO MPOU3BO/ACTBA 0JIATOPOIHBIX METAJINIOB M3 5KeJIe3HCThIX KBAPLIUTOB

[Ipeanpusrus IIpousBogurensHocTh | Comepxkanue Au | KonngectBo Au
0 pyJie, MJTH. TOHH B pyIe, T/T B pyJie, KI/TO
Muxaiinosckuii 'OK 5-8 0,04-0,07 200-560
Jle6enuuckmii TOK 20-22 0,01-0,015 200-330
Crorninenckuii [OK 20-22 0,01-0,02 200-440
Kocromykmickuii 'OK 18-20 0,012-0,016 215-320
Oneneropckuii [OK 8-9 0,02-0,03 180-300

MHUHEpaNbHBIX (a3 3omota u mmatnHOMIoB. Lllmpokoe
pa3BUTHE M TIOBBIIICHHbIE KOHLEHTPAIlUU HE TOJIBKO
30J10Ta, HO W IUIATHHOWOB B OOTaThIX JKEJIE3HBIX pPyAax
KOp BBIBETPHBAHUS, B CaMHX JKEJIE3UCTHIX KBAapIUTaX,
KBapLEBbIX, KBapU-CYyJbQUIHBIX ¥ CYJIbGHUIHBIX (TH-
PUT-IUPPOTHHOBBIX) 30HAX M METACOMATHUTAaX, a TaK XKe
B TUT@HTCKUX MO MacimTabaM TEXHOTEHHBIX NMPOIyKTax
(xBocrooTBanax) Tpéx neiicryromux 'OKos KMA u
nByx B mpernenax Kapeno-Konsckoro pernona, onpene-
JSI0OT B COBOKYITHOCTH Hayimume B LleHTpanbsHO-
EBpornelickoii Poccun HOBOro, HETPaJAULIMOHHOIO YHHU-
KaJIBHOI'O II0 pecypcaM MCTOYHHKA OJaropoJHbIX Me-
TAJUIOB, 00Pa3yONIMX Psii COOCTBEHHBIX MUHEPAIBHBIX
¢a3 (cneppwInT, pyTEeHHPUAOCMUH, IUIATHHOCOAEpKa-
U PyTEHUPUIOCMHUH, OCMHUI CaMOPOIHBIH, ILIATOC-
MUPHIUH, BBICOKOTIPOOHOE CaMOPOIHOE 30JI0TO).
[TonyueHHBIE HOBBIE JAHHBIE O 3aKOHOMEPHO-
CTSX pactpocTpaHeHus u popmam HaxoxaeHus MIIT u
Au [35,38], TO3BOJIAIOT UCTIOIB30BaTh BEIOOP peabHBIX
TEXHOJIOTHH KOMIUIEKCHOTO OCBOSHHSI MECTOPOXKICHUH

30JI0TO-TUIATUHOBBIX  JKEJIE3UCThIX KBapuuToB. [lep-
CHEKTUBBI IOITyTHOTO MPOW3BOJICTBA JIMIIb 30J0Ta W3
okcuaublx pya I'OKos B IlenrpanbHo-EBponeiickoit
gactu Poccum npuBeneHs! B Ta01.6.

IMonyueHHBIE HOBBIE JAaHHBIE IO PACIPEICIICHHIO
MIII" mO3BOJISIIOT YBENHYHUTh HPUBOIUMBIE B Tabm. 6
uudpsl MEpCIEeKTHBHOTO Mpou3BojcTBa Ha 25-35%
[1,31,34].

2.5. Mecmopostcoenus Kop evleempuganus

JlaHHas rpynma oxBaThIBaeT IPOSIBICHHS 30JI0Ta
W IUIaTHHOWJOB B PA3MYHBIX (DOPMAIMOHHBIX THIIAX
KEJIEe30pyIHBIX MECTOPOXKAEHHH, BKIIIOYAsi: a) OKHUC-
JICHHBIE KEJIE3UCThIE KBApLUTHI; ) Gorarsle *kejle3Hble
pPYJBl KOP BBIBETPUBAHUS JKENE3UCTBIX KBAapLUTOB; B)
XKEJIE3HbIE IUIAIBI, 30HBI OKHUCICHUS W MPOIYKTHI BBI-
BETPUBAHUSI MECTOPOXKIACHUH CIOUCTBIX KOMIUIEKCOB
tuna @purayH [1], U3MEHEHHBIX TUIEPIEHE30M MeTa-
MOP(H30BAHHBIX KPEMHHCTO-KENE3UCTBIX PyA HTaOH-



puroBoii ¢opmarmu Bpasunuu ¢ OGnaropoJHOMeTaTb-

HBIM opyJeHenueM [15-18].

B 30He rumepreHesa 30J0TO CIIOCOOHO
KaKk MUTPUPOBATH IO/ BIMSHHEM DPa3IHIHBIX
XMMHUYECKUX (PAKTOPOB, TaK M COOCAKAATHCS C
OTIpeIeIEHHBIMA BTOPUYHBIMHU TIPOAYKTAMH, B
0COOCHHOCTH C THAPOOKHCIAMH XKeJe3a, Tells-
MH KpeMHe3éMa, OPraHWYeCKHM JETPHTOM.
Copepxanue 3omota 10 0,1 /T CBONCTBEHHO
OoraThIM JKEJIE3HBIM PYyAaM KOP BBIBETPUBAHUS
KMA u Kpusb6acca. M3BecTHBI HAXOJKHU 30J10-
Ta B KPacKOBBIX cJaHIax Broporo Cakcaras-
ckoro miacta B Kpusbacce, rae 30510to (uK-
CHUPOBAJIOCH B BHJE MeIbYaWMIUX Pa300IEH-
HBIX dYelryeK. VIMeroTcsi Takke JaHHBIE O CO-
nepxanun 3os0ta 70 0,7 T/T B MapTHTOBBIX
pyzaax sroro xe OacceifHa. ComepkaHue IuTa-
THUHBI B OOTaThIX KPHBOPOXKCKUX MapTHTOBBIX
pyzax koxedmnercs ot cienos no 0,47 r/t, man-
nmaaus ot ciaenos 10 0,5 r/t, orHomenue Pd/Pt
JUIsE MapTUTOBBIX pyxa Ommsko k 0,5 [12]. Ve-
TAHOBJIEHAa 30JOTOHOCHOCTb CYJIb(OUANZNPO-
BaHHBIX JIMHEWHBIX KOP BBIBETpHBaHHs MHTY-
JICIIKOTO MECTOPOXJEHUsT Ha YKpauHe, TIae
30JI0TO CBOOOJHOE, MEIKOE M NbUIEBATOE,
KHMJIKOBUIHO-TJIACTUHYATOE, KOMKOBHJHOE H
KkproukoBaToe. [IpooroCcTh 760-860.

U BBICOKOW CTENEHBbIO CTPYKTYPHOW HEOJHOPOJHOCTH
(nepudepuiiHbIM  00OTaIICHUEM MBIIIBSIKOM 0OOTaThIX

Bpazu.ius
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Puc.8. CxemaTnueckas reojioruyeckasi Kapra Mecropo:xaeHusi Kaye
(Mradupa, mrat Munac Kepaiic, Bpa3nius) ¢ pasmeuieHuem 30J10-
Topyanbix Tea (C-Llentpanbnoe; L-A6a Jlecre, N-Ada Hopa, X-
Kopno X, Y-Kopno Y); mo [17]: 7-keapyumbi; 2-eemamumumer; 3-
umabupumel; 4-8ynKaHo2eHHO-0cad04YHbIe OMIIOXKeHUSs], 5-3010mopyOHbie mena;
6-meKkmoHuYecKuULl MenaHxX; 7-UHmpy3usbl; 8-0rMpoKUHymble cKnadKu

B Bpasmnun panee oTpabaThIBaIOCh MaUIagHi-
coJieprKalee 30JI0TO M3 KOpPBI BBIBETPUBAHMS THAPO-
TEpMaIbHO M3MEHEHHBIX WTaOMPHUTOB, IOIYYHBIINE
MECTHOE Ha3BaHHE «PyAbl SIKyTHHTa». DTH TJIMHHUCTHIE
00pa3oBaHMsI C TUAPOOKUCIIAMH Kejie3a U Maprasiia, a
TaKXke C IeMaTUTOM H KaOJIMHOM XapaKTepHU30BAIUCH
HEpaBHOMEPHBIM paclipeieIeHUeM 30J10Ta IIPU CPEIHUX
conepxanusax 13-23 r/r. 3a mecTh JeT craparend Jo-
6butn 31ech Oonee 30 T 30moTa [17]. HekoTopeie rué3na
coliepKalu yparaHHoe KojudecTBo 3ojota (1o 100-
114,5 xr/t) u mannaaus (mo 7,65 xr/T). B psame cmydaes
00pa3yroTcsl TUIATUHOUABI CJIOXKHOTO COCTaBa, IIpell-
CTaBISIONINE COOO0I MHTEPMETAIMIECKUE COCTUHEHHS
[10]. Hampumep, B Momyie THIAPOOKUCIOB Xele3a U3
JIATEPUTOB KOPHI BHIBETPHBAHMS MECTOpOXICHUS baiis
(Bpasunus), oOHapykeHO coenuHeHHe coctaBa PdAg
[18]. OHO mMeeT SIBHO THIEPTEHHOE MPOHCXOXKACHUE U
aCcCOLMUPYET C TETUTOM U T€MaTUTOM B BEpXHEW 4acTh
JKEJIE3HOU KOPBI BBIBETPUBAHUS.

XapakTep IJIATUHOMETAJUIBHOTO OPYACHEHUs
KOHTPOJIMPYETCs (OPMALMOHHBIM THIIOM KOPEHHBIX
MecTOpOXIeHUH. Tak Il TUTaHO-MarHETUTOBBIX KIIH-
HOIIMPOKCEHUTOB KaukaHapa 3TO0 — IIaTHHO-TIAJLIA-
JIMeBbIe pyIbl. Bo Bcex ayuTOBHANIBHBIX M AITIOBHAIBHBIX
MECTOPOXKICHUSIX MHpa IUIATHHOWABI 00pasyloT nBa
ocHOBHBIX psipa: 1) Pt ¢ Fe (m3odepporuratuna, terpa-
¢epporutatiaa U T. 1.); 2) Pt ¢ Os u Ir (ocmucras ma-
TUHA, OCMUPU/I, UPUUEBas IJIATHHA U T. 1.).

OtHomenue (Os+Ir)/Pt sBisercs Kputepuem,
YKa3bIBAIOLIUM Ha THUI MOPOA M COJNEHOCTh CPEAbl MU-
HepanooOpa3oBaHus. Brbicokas cTeneHb 3pesocTH KOp
BBIBETPUBAHUS CONPOBOXKIAETCS ITOBBIIICHHBIM COJIEP-
xaHueM Os u Ir, ycoxXHEHHBIM XUMUYECKUM COCTaBOM

upugreM (a3, mosBIeHHEM OCOOBIX (a3 BHYTPH 3EpeH
IUTATHHOUAOB, 000TaEHHBIX upuaueM [ 17]).

BrIcOKass 30JI0TOHOCHOCTh CBOWCTBEHHA <OKe-
JIE3HBIM LIUIIaM» CYIb(QUIHBIX U CyIb()UIHO-MarHETH-

Tadauua 7
CocraB na;uiaauiicogep:xamiero 30y0ta (mac.%)
u3 3ajexn Kaye,MecTopo:knenne
Hradupa (bpazuaus; no [17])

Au Pd Cu Ag Cym-
Ma
1 97,36 | 1,92 | 0,06 | 0,27 | 99,61
2 90,33 | 4,54 | 2,75 | 0,51 | 98,13
3 90,39 | 4,61 | 298 | 0,59 | 98,6
4 84,37 | 5,24 | 8,28 | 0,14 | 98,03
5 92,43 | 1,83 | 4,07 | 0,52 | 98,85
6 94,37 | 1,02 | 3,1 | 1,12 | 99,61
7 96,11 | 1,97 | 0,37 | 0,69 | 98,14
8 99,12 | 1,16 | 0,04 | 0,09 | 100,41
9 97931 1,2 [ 031 | 0,1 99,54
10 97,39 | 1,45 | 0,11 | 0,24 | 99,19
11 97,76 | 1,47 | 0,35 | 0,38 | 99,96
12 9735 14 | 0,3 ]0,31 | 99,36
13 97,06 | 1,23 | 0,58 | 0,47 | 99,34
14 9335 | 1,14 | 3,81 | 0,79 | 99,09
15 97,52 | 1,26 | 0,17 | 0,37 | 99,32
16 98 1,251 0,1 | 0,19 | 99,54
Cpen- | 95,05 | 2,04 | 1,71 | 0,42 | 99,17
Hee
MUFH. 84,37 | 1,02 | 0,04 | 0,09 | 98,03
makc. | 99,12 | 5,24 | 828 | 1,12 | 100,41
CT. 397 | 1,40 | 2,30 | 0,28 | 0,67
OTKIL.




TOBBIX pYyZ CKapHOBOW (opmauuu. Tak, Harmpumep, Ju-

Haubomnsiee xomuuectBo namwtamus (Pd>20%) comep-
—

MOHHUTOBasl CBITyyka HA MECTOPOXKACHUU
Pynubiii Kackan B Anrae-CastHCKOM Ipo-
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BHHITH COAEpXUT 30i0Ta A0 100 r/T u 60-
nee. C KopaMu BBHIBETPUBAHHS CYTb(PHUIHO-
MarHeTHTOBBIX pPyA Ha3BaHHOTO pErHOHA
CBSI3aHBI POCCHINH 30JI0TA.

Hmxke mpuBommTcss KpaTKumii 0030p
30JI0TO-MIJIATHHOHOCHOCTU HEKOTOPBIX HaU-
Oosiee KPYIHBIX M IMOTEHIMAIBHO BEChMa
MEPCHEKTUBHBIX JKEIe30PYAHBIX MECTOpO-
JKJICHUI KOP BHIBETPUBAHUS.

Mecmoposwcoenue Kaye (Bocmou-
Haa bpazununa). MoHO3IEMEHTHBIE TUIATH-
HOWJBI, KpOME IUIATHHBI, B 3TOM MECTOPO-
KIEHUH (PHC.8) BCTPEUArOTCS CPaBHUTEINb-
HO penko [17]. [Namragmiicomepkaimee 30-
JIOTO YCTaHOBIICHO B THAPOTEPMAIBHO W3-
MEHEHHOM TOPHU30HTE JKEJIE3UCTO 3alIeku
Kaye wmectopoxaenuss O3zepa Ceronepuop
[15-18].

Kopa BbIBeTpuBaHHS KeNE3UCTON
¢dbopmanuu UTAOUPUTOB HMEET MECTHOE

HazBaHue "SKyTUHTHUT". V3MeHeHHble Me- L
TamMop(hU30BaHHbIE KPEMHHUCTO-
KENEe3UCThle pPyasl bpaswimmm, npexacras-

JICHHBIE  YepeAyIOIIMMHUCS  TPOCIOAMH
KBapIla, TeMaTHTa ¥ MarHeTHTa, COAEpKaT
camopomHoe 3070T0 U Au-Cu cmaBbl C
BKJTFOUCHUSAMU Taymiaaus (Tadi.7).

[MomoOHBIN XapakTep HaXOXKICHHS
30JI0Ta U COCTaB YCTaHOBIICHBI B bpazunuu
Ha MecropoxnaeHmsx Ceeppa-Ilenana, B
mrate Ilapa, 'onro-Coko (3amexs Mak-
BHH), oOHaxeHusx Takbtopun u Ilopnes, B
3anexu Kaye u Konceiirao B mrare Munac
XKepaiic.

Mecrtopoxnerne Kaye Obuto OT-
KpeITO B 18 Beke, HO COCTaB U CTPOCHHUE
TaIDIafuiicoiepKaliero 30j0Tta He OBLTH
JIETaTbHO M3Y4YCHBI. BONBIIMHCTBO TaKWX 3alieKel cei-
gac He oTpabartbBaroTcs, HO Pt u Pd mobwBaror B Kaye
U U3 xene3Hsix pya KoHcelrao, KOTopble IpoCTUPAIOT-
csl Ha 7 KM B TIpejiesiax MecTopoxieHus Mradupa.

Jist ctpykTypsl Mectopoxkaenust Kaye xapakre-
peH OynuHAX, M30KJIMHAJbHAS CKJIaA4aTocTh C Iepe-
BEPHYTBHIMH CKJIaJIKAMU U HaJBHUI'aMH C XOPOILO Pa3BH-
TON MIJIOHUTOBOH MJIACTUHYATOM 30HOH (cM. puc.§). B
Kaye orpaGoTaHBI 5 30I0TOPYAHBIX IUIACTOB, aCCOLUH-
PYIOLINX C KBapI-TEeMAaTUTCOACPKAIIUMHI CIOSIMH B
MUJIOHUTOBOW 30He. Ilamnapuiiconepikaiiee 3070TO
MPUYPOUYCHO K AKYTHHTHTY, COCTOSIIEMY U3 TOHKHX (110
CaHTHMETpa) CIOHKOB C Pa3IHUYHBIMH COAEP KaHUSIMH
kBapma (+denpammaronasl), remMatuta (+ré€Tut), dep-
POCHIIMKATOB C HEOOJIBIINM KOJMYECTBOM TypMajHHa,
amaturta, MOHalmMTa, kapbonaros. I[lamnamuiicomepika-
uiee (Pd ot 1-5 10 20 mac.%) 3051070 (OOBIYHO MEHBIIIE
10 MukpoH) BCTpeyaeTcs B BUJE OTAEIBHBIX MEJIKHX
3€peH U BKJIIOYEHHUH, COBMECTHO C TYPMAaJIMHOM B reMa-
TUTOBBIX CJIOSX W  KBAapUUTOBBIX CJIOSIX OyJMHAXA.

206 kin -
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Puc. 9. I'eosiornyeckuii miaH rJIaBHOr0 rOPU3OHTA WITOJbLHH MECTOPOKe-

Hus Pano3zoc. (mo K. J. Toabepry, 1967) [2]: 1 - 2opusoHmsi nopod xenesucmol
opmayuu; 2 - cnaHybl HepacyneHeHHble; 3 —Au-pyOHbie mena; 4 - daliku duaba3sos; 5 -
MeKMOHUYecKUe HapyweHust

; Hrabupa
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Puc.10. Mecropoxnenue pyaHuka I'onro Coko B o0uieil cTpykrype pas-
MeleHMs Kese3ucToil popmannu Uradbupa (mokazana 4yepHbiM; 1o [2])

KHUTCSA B 30JI0T€ ¢ BKIFOUeHMsIMA okcuaoB Pd-Cu. Y-
TAHOBJICH CKOPOJUT, YKa3bIBAIOIIMH HA HAJINYUE B Iep-
BUYHBIX Py/laX apCEHOMHMPUTA.

B Kaye u I'onro Coxo mpu riryObuHe oTpaboTKH
70 140 M SIKyTUHTMTOB — PBIXJBIX XKEJIE3HBIX Py IPHU
cpenHeM conepxanuu 13-25 /T 30510Ta JOOBITHI THICS-
YM TOHH 0JaropoJHOro MeTania.

Mecmoposcoenue Panozoc ¢ mnamnanuiiconep-
MKAaI[IM 30JI0TOM PacIoyIoskeHo B 70 KM OT IpyMIIEI Me-

cropoxjeauit Urabupa [3]. MectopoxkaeHue cTpartu-
¢dopmuOE (puc.9), moaBeprimeecss MOCIEAYIOMEMY Me-
tamop¢usMy. [IpogyKTUBHBII CIIOH JKENE3UCTHIX KBap-
LIUTOB MPOCIEKEH Ha |5 KM MpU MOIIHOCTH 5 M.
PynoHocHas »wuia, pacrosararomascsi B KOHTaK-
T€ XKEJE3UCTHIX KBAPIUTOB (MTAOUPUTOB) U CIIOASHBIX
CJIQHIIEB, COJIEP)KUT TYPMAaJIMH, apCEHONUPUT, MUPUT H
nuppotul. Conepxkanue 3o0i0t1a 10 150-200 r/T. Mom-
HOCTh IPOAYKTHBHOTO ciost oT 3-5 mo 30 m. 3omoro
MPUYPOYCHO K 3aMEIEHHBIM IIPOCIOSM  CHICPHT-
KBapLEBBIX MMOPOA C IMOJYNHEHHBIM KOIMYIECTBOM Mar-

tHE P LRI
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HETUTa M INHMPHTA B TOJIIE XJIOPUTOBBIX CJIAHIEB H
(WUIMTOB B KOHTAKTE C UTAOUpUTaMU. 30JI0TO TATOTEET
K MENIKO3E€pPHUCTOMY arperatry IpOCIIOeB CYIIECTBEHHO
CHJICPUTOBBIX M KBapIIEBBIX MOPOA. Bwimensiorcs nse
30JIOTOHOCHBIX AaCCOLMAINH: MHUPUTOBAas W apCeHOIH-
PUT-TTUPPOTHHOBAS. 30JI0TO MEJKOE W CJIaraeT OTIeNb-
HBIC 3epHA W TOHKHE TPOXKIIKA B cynbpumax. OcobeH-
HOCTBIO MECTOPOXKICHHUS SBISIETCS OOWIIIE HOBOOOpa-
30BaHUH (PyKCHUTA B PYJHBIX ITPOCIIOSX.

Pyonuk I'onzo Coxo OTHOCHUTCS K IANeONpoTe-
po3zoiickoil jkenezuctoit ¢Gopmanmu Mrabupa mrarta
Munac Bocrounoit bpasunmu (puc.10; [43]). Tlopoast
MeTaMOp(U30BaHbl OT 3eJICHOCIAHIEBOM /0 albMaH-
nuH-aM¢puobonuToBoi  danuu.  30510TO-NAMIIAIMEBOE
OpyICHEHHE COCPEOTOYCHO B TpeaeaxX PHIXIIBIX TeMa-
TUTHUTOB, U3BECTHHIX Kak "skyrwHTHTH" [15]. Tlocmen-
HHE TIPENCTABIAIOT CO00H THAPOTEPMANBEHO-H3ME.
HEHHbIE KapOOHAaT-coAepKaIlhe IOPOABI OKHCICHHOM
¢dammn xene3ucToit popmanmu. SKyTHHTHT COCTOUT W3
PBIXJIOrO TreMaTuTa C KaoJIMHOM, TallbKOM, OKCHIOM
MapraHia, reTHTOM ¥ HEe3HAYUTEJbHBIM KOJINYECTBOM
TypMajliHa, pyTHJIa U KBaplia, peKO BCTpedaeTcs Kac-
CUTEPUT.

30110TO HMeeT POopMy 3epeH, YelryeK M MPOKHUII-
KOB, TUIMYHBI CIUIaBHl ¢ TauaaweM. [lammagmii He
TOJILKO TUIMHUYHBIN KOMIOHEHT "ouro preto" (depHOro
30JI0Ta), HO TAK)X€ M XapaKTepHbII IEMEHT SIKYyTHHIHU-
ta. [lanmnaguii, BeieneHHbIH K3 30so0Ta ['onro Coko,
HCIO0JIb30BaH B OTJIMBKE Mejanu Boinacrona, I'eosoru-
yeckoro obmiecta Jlonnona. ['onro Coko ObLI HIEpBBIM
HauOosee KpyNHbIM pyAHUKOM B bpasunuu, rae B 1826-
1857 rr. mo6erto 12887 kr 3omora. CocraB Pd-
cozaepkalero Au B pyaax paHee, BIUIOTh 10 KoHIa XX
BeKa, He OBUT JOCTaTOYHO M3yYeH.

Pd mpencraBien pa3sHOOOpasHBEIMEH (OPMAMHU.
®a3pl oOKcHa MaIaaus TOCTOSHHO YCTAaHABIUBAIOTCS B
BHAe O0OAKOB  BOKPYT  apCceHONAUIaJWHHUTA  —
Pds(As,Sb);. Pd oOpasyer cpacraHus W COCAMHEHHS C
conepxanueM (mac.%): Pd-72,5; Sb-25,0; As-3,0; Sn-
0,1; Cu ne npesbrmaert 0,1 mac.%, Fe moxer nocturath
0,8 mac.%. Kpome Toro B pynax urabepuToBOro THIa
ycranosineHsl [15]: atenent — (Pd,Hg);As, uzomepruur
— Pd;(As,Sb), nautanceur — Pd7S;5, caMmopo bl mas-
JaJui, a Tak ke HeHa3BaHHbII MuHepan cocraba (Pdg 36
Cuy 11 Fegz1 Mng 10 Hgo,17)7,95 Os 05 1 KyOuueckas pasHo-
sugHocts Pd,0.

Mapruut II o6paszyer oTOpoukH, peke BKIFOUE-
HUSI, IPUMBIKAIONINE K Kpasm 3onota. [Ipeamonaraercs,
9TO OH 00pa3oBajcs Mo3aHee Ag-CoIepKaIero 30J0Ta.
AnoMmanbsHOe copepkanue Au cocrtaister 30,6 mac.%.
[Mannamuit cocpenorouen Bokpyr maptuuta II. 3010TO
NPE/ICTaBICHO MEHBUIMMH KoindecTBaMu, yeM Cu rpu
MOHMKEHHBIX cojepxkaHuax Fe u Mn. 3epHa oxcuaos
Najulaiusl B JKEJIE3HBIX PyJax B MHKpPO(QpPaKUHsiX pas-
MEINAIOTCS B MapajuIeNbHBIX Cpe3ax pPYIHOM >KUIIBI
cioucroro urabupura. PTyTe BCTpedaeTcs B He3HAUH-
TEJNBHBIX KOTUIECTBAaX, HO MOXKET JOCTHTaTh 2,9 Mac.%.
Cunraercs (Olivo, Gauthier,1994), 4ro namiamucTo-
MEIHCTHIE OKCUABI He 00pa3yroTcs IIPH BHIBETPHBAHUH,
a CBSI3aHBI CO CABUTAaMH U THAPOTEPMAIBHBIMH PacTBO-
pamu. B pesynbraTe mOCIEIHUX WCCIIEIOBAaHHMA CUUTA-
€TCsI BO3MOKHBIM OIPEJENIUTh CYIECTBOBAHUE COEIU-

HEHWH THAPOKCHIOB MaJUIaJus WIN TUAPATOB MaJalu-
Huta U Pd-Mn-Au-Cu-Cl-comepxammx >XeIe3ucThIX
OKCHJI-TUAPOKCHIOB. XJIOP B OCHOBHOM IPUCYTCTBYET
B ramure W mnpeanonaraiot ydactue Cl-comepikarnx
KOMIUIEKCOB B TPaHCIOPTUPOBKE MeTauioB. Ilo kpaii-
Heill Mepe, oHa craaus oopasoBanus Pd-Cu-Fe-Hg-Mn-
OKCHJIOB — 3TO pe3yJIbTaT TMIPOTEePMAaJIbHOTO U3MEHe-
Hust MapTuuTa II, KOTOpOe BBI3BANIO BHINIENaYUBaHuE Sb
u As npu manoi noaswxHoctu Pd, u npusnoc Cu, Hg,
n Mn. JlaHHOE OOCTOSATENLCTBO YCHJIMBAET CXOJCTBO
MEXAY SIKyTHHIHTOBBIMH MECTOPOXACHHAMH MTabupsr
u T'onro Coxko, xota B Urtabupe Oomee Bbicokue PT —
ycnous Meramop¢usma, yem B ['orro Coko. Obe cuc-
TEMbI CO3]aBAINCH B OOCTAHOBKaX XPYNKHX Aedopma-
LU CO CIIOKHBIM BO3JEHCTBHEM HHU3KOTEMIIEPATYPHBIX
ruaporepMaibHbIX Quonnos. Ha mecropoxaennu ['on-
ro Coko OKcuabl MajuIainsl ONHMCaHbl B pa3HOOOpa3uH
BUJIOB [15], BcTpeuaromuxcs Bcerjia B acCOIUAIlUM C
Cu, Fe, Mn, ¢ Brmouenusmu Pd(OH;) wim PdO - H,0.
Pa3HOBHIHOCTH C M30BITKOM OKCHAOB METAJIOB UHTEP-
MIPETHPYIOTCS KaK METacTaOMIIbHEIE.

Kpuesopoowcckuii bacceitn (Yxpauna). ns Kpu-
BOPOKCKOM CTPYKTYpBI XapaKTEepHO MHTEHCHUBHOE pas-
BUTHE JMHEHHBIX KOpP BBIBETPUBAHHS B JKEIE3HCTBIX
KBapLUTaXx KPHUBOPOXKCKOW 0casoyHO-MeTaMopduuec-
KO cepuu HIDKHEro mnporepo3osi. Onu popmupoBaick
C BEpXHEro mporepo3ost (?) OO TPETHYHOTO IEpHOJA.
[NoBeIeHHast 3010TOHOCHOCTH B KpnBopoxkckoM Oac-
ceitHe ycraHoBneHa [11] B cynmshuan3upoBaHHON 30HE
LEMEHTANH JINHEIHON KOpPBbI BBIBETPUBAHUS B JKEIIE3-
HBIX pyJax MHrynenkoro pyaHuka.

30HBI Cynb(UAN3AINN, HECYLIHE 30JI0TO, pa3-
MEINAIOTCS B JE3MHTETPHPOBAHHBIX MapTUTU3UPOBAH-
HBIX py/iax B 00JIaCTH BBIKIIMHUBAHHS 30H 000XPHBaHUS
U TIPOCJIEKUBAIOTCSA CBEPXY BHU3 IO KOHTAKTy JHMHEH-
HOW KOpPBI BBIBETPHBAHUS C BMEIIAIOUIMMHU MOPOJAMHU
(puc.11). Bropuunas cynabduaHas MHHEpaNIU3alus
BKpAIUICHHOTO M MPOKHJIKOBO-BKPAIUIEHHOTO THUIA
MpeJCTaBIeHa MUPUTOM JBYX I'€HEpaluuil ¢ eJUHHYHbI-
MH BBIICJICHUAMH MapkasuTa. ['mneprennas cynbhuu-
Hasi MUHEpalu3alys OTJAMYaeTCsl OT TMIIOTeHHOM coCTa-
BOM CyIb(HIOB (OTCYTCTBYIOT XaJIBKOIMPUT U IHPPO-
THH), TIOBBIIICHHBIM cojaepkanneM Au, As, Cu, B TO
BpeMs Kak JUld TMIONEHHBIX XapakTepHsl Mn u Mo. B
JINHEWHON KOpE BBIBETPUBAHMS 30JI0TO MUTPHUPYET U3
30H BbILIETaYMBaHKs U 00OXPUBAHUS B 30HY BTOPHUYHOM
CyIbhUAN3AIIH.

BrisiBeHHoe 3o0s0TonposiBIeHHe Ha MHrymen-
KOM PyAHUKE HID)KEe OTpabOTaHHBIX TOPU30HTOB (TOpH-
30HT 350 M) mpocnexeHo 1o mpoctupanuio Ha 300 Mm;
[0 MAJCHUIO €r0 BBIKIIMHMBAHUE YCTAHOBJIEHO MEXIY
ropuzontamMu 550-600 m. CopneprxaHue 30J0Ta B 30HE
cynpuanzanun MHrynenkoro ydactka pes3ko MajaeT
Ha riryonHe 550 M, XOTsI IPOIIeCCH CyTbOUAN3AINI
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Puc. 11. CxemaTuueckuii NnpoQuJib JIMHEHHOH KO-
Pbl BbLIBETPHMBAHHMSA Ha IIOPOAAX 3KeJIe30PYyAHOM
¢popmanun Kpusopoxckoro 0acceiiHa H oBegeHne
30JI0TA B 30He BTOPUYHOI cyabpuamsanun [11]:
nopo0dki xene3opyoHoU ghopmayuu cpedHel ceumbl Kpugo-
poxxckol cepuu: 1 — Oxecnunumsl, 2 — MazHemumosblie
PyObl; 30HbI KOPbI 8bI8EMPUBAHUST Xe1e3UcmbiX Mopod: 3 —
Mapmumu3sayusi (MagHemum-mapmumosble, Mapmumosbie U
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Mapmum-2emMamumosble pyobl), 4 — oboxpusaHusi (2ema-
mumosesle, 2emamum-gemumosble pyobl), 5 — ebllenadyuea-
Husi (2emum-audpoeemumossie pyobl), 6 — OKPEeMHEeHUs

(KpeMHuUcmble, KpeMHUCMo-xenne3ucmele obpasoeaHusi), 7 —
emopuyHol cynbghudusayuu; 8 — mMemamopghudeckue craH-
Ubl 8epxHel ceuUMbl KPUBOPOXKCKOU cepuu; 30Hbl KOPbI 8bl-
eempueaHusi crnaHues: 9 — kaonuHuma u oxp, 10 — audpo-
cnoducmasi, 11 — eudpoxnopumosasi; 12 — pacnpedeneHue
3o0/10ma 8 30He cynbghudusayuu; 13 — mexkmoHuveckue Ha-
pyweHusi

3aryxaroT Hike. [Ipenmnonaraercs, 4To Ha y4acTKe OIl-
poGoBaHusi Haumbojee oOoramieHHbIH ropuzoHt (220-
260 M) yxe orpaboraH. CpeaHsisi MOIIHOCTH 30JI0TO-
HOCHOMW 30HBI 0KOJIO |1 M (IIpW MakcHManbHOH 3,8 M),
conepxanune 3010ta B cpenneM | r/t (mo 7,1 r/T). 3omo-
TO B 30HaX CyJIb(UAN3AIMU IPUCYTCTBYET B CBOOOTHOM
COCTOSTHHH (OYEHb MEIIKOE — OOBIYHO COTHIE JOJIM MHII-
JMMETpa) U B CBA3aHHOM — B CyJIb(QHUAAX U MPOAYKTAX
ux okucieHusi. CBOOOHOE 30JI0TO UMEET HU3KYIO Mpo-
Oy (700-715), xapakTepHYIO IS STOTO METajlia, OTJIO-
KMBIIETOCS B YCIOBHUSX €ro IepeHoca Cyab(paTHBIMH
pacTBopamu B kopax BbiBeTpuBaHus [11]. OCHOBHBIMH
HOCHUTEJISIMU 30JI0Ta B JIAHHOW pYJ€ OKa3bIBAIOTCS IH-
PHT ¥ TIPOAYKTHI €r0 OKUCICHHS. B 30710TOHOCHBIX 30-
Hax HaMeyaeTcs NpsiMasi KOPPEJSIHOHHAs CBSI3b 30J10Ta
C MEZBI0 ¥ MBIIIBSKOM; JOCTOBEPHBIE CBEJCHUS O ILIa-
TUHOHOCHOCTH OTCYTCTBYIOT.

Mecmopoicoenusn 6acceitna KMA. B npenenax
KMA BBISIBIEH psii y4acTKOB 30JO0TO-IUITATHHOHOCHBIX
THIIOTEHHO-THUIEPICHHBIX M THIEPTeHHBIX JKEJIE3HBIX
pya. B wactHOCTH, yCTaHOBIEH PsiJi MHHEPAJIOB ILIaTH-
HOBOW I'pYyMITBI B 30HE OKHCIEHHBIX MAJIOPYAHBIX JKeJle-
3UCTBIX KBApIMTOB 3amagHoro ¢uanra MuxaiioBcKoOTo
Mectopokaernss Ha KMA [35,38]. IIpoxwuixoBo-
BKpaIUIEeHHAasi CyJNb(QUIHAs MHHEpaIN3alus B THIEp-
TEHHO BBIIIEIIOYECHHBIX KEJIE3UCThIX KBapuurax (Au ot
0,3-0,6 r/T 1o 2-10 r/T) BBIsIBNICHA Ha [TaHKOBCKOM yua-
ctke CTapoOCKOJIBCKOTO DPYIHOTO y3Jia CPaBHUTEIBHO

MomHOH! (10 150 M) 30HBI pa3ioMa MPOTSKEHHOCTHIO
2,5 KM ¢ OpeKuYMpOBaHHBIMH, KaTaKJIa3UPOBAaHHBIMU
KBapIUTaMH. 3JECh NPHUCYTCTBYET CBOOOIHOE 30JI0TO
pazmepoM 3-6 MKM B accoupauuu ¢ nupurom. Opyne-
HEHHe CcompoBoXIaercs opeonoMm (B %): Pb-0,08-1,0;
Zn-0,01-0,05; Ba-0,1-1,0; As-0,01-0,04.

B xopax BBIBETpHBaHUS KEIEC3UCTHIX KBAPIUTOB
30JI0TO YCTaHOBJICHO B CHJICPUTOBO-T€MATHTOBBIX, CH-
JIEpUTO-THAPOT€TUTOBO-MapTHTOBBIX pPyJaxX, B MapTH-
TU3UPOBAaHHBIX KBapLUUTaxX C IUPHUTOBOW MHUHEpaIn3a-
ueit ¢ conepxkanuem 3oiota ot 0,3 r/T g0 5,4-10,9 r/T
(ITankoBckuil ywacrox, Onummnuiickuii, YepHIHCKUIA
yuactku). Ilo xapakrepy pa3MelleHnsi KOp BbIBETpPHBa-
HUSI 1 OCOOEHHOCTSIM BELIECTBEHHOTO COCTaBa 3TH y4a-
CTKH HECYT psAA OOIIMX YepT C MECTOPOKACHHUAMH 30-
norta Pamo3oc, Mopy-Benbio u 0co6oro Tuma «IKyTHH-
rutoB» Bocrounoit bpasumim (Kaye, 'orro Coxo).

B ceBepHoil yacTu MuxaillloBCKOro MECTOPOXK-
JICHUS B 3aJe)Ke OOraThbIX MapTHTOBBIX PyJ YCTaHOBIIE-
HO mpucyTcTBue B (T/T): Au-0,017; Pt-0,02; Pd-0,031;
Rh-0,004; Ru-0,02; 1r-0,02; Ag-0,10. B moactunarommx
OKHCJIEHHBIX JKEJIE3UCTBIX KBapLUTaX YCTaHOBJIEHO B
(r/1): Au-0,010; Pt-0,02; Pd-0,036; Rh-0,004; Ru-0,02;
Ir-0,02; Ag-0,056. Cnenyet OTMETHTD, YTO B 0a3aIbHOM
TOPU30HTE MOPOJ] OCAJOYHOr0 YexJa B IOPCKUX MeCKax
C TPOCIOAMHU CYITBGHUIOB (MAapKa3UT+IUPHUT), a TaK XKe
CyIb()UANZNPOBAHHBIX OYpBIX YIVIAX TOTO K€ BO3pacTa
YCTaQHOBJICHBI aHOMAJIBHBIE COJCP)KAHMS OJIAropoIHBIX
metauioB B (1/1): Au-0,007-0,0011; Pt-0,02; Pd-0,023-
0,040; Rh-0,004; Ru-0,02; Ir-0,02; Ag-0,33-0,91. B
IO)KHOM yacTh MUXaillIOBCKOTO MECTOPOXKIEHUS B
¢dochoputosoii "mure" MommocTeo 0,4-1,0 M u3 ne-
BOHCKUX OTJIOKEHHH, IEpeKphIBAIONIMX Oorarele Map-
TUTOBBIE PYJIbl, NPUCYTCTBYIOT (Mr/T): Pd=230-1700;
Pt=20-70; Au=17-60; Ag=530-540.

Takum 00pa3oM, NpHUBEIECHHBIE JJAHHBIE O BEY-
KX 3aKOHOMEPHOCTSIX pa3MelieHuss ¥ (GOpPMUPOBAHHMS
30JI0TO-TIATHHOCO/IEPKALINX  JKEJIE30PYIHBIX MECTO-
POXICHUH CBHIETENBCTBYIOT O OONBIINX MOTEHINAb-
HBIX BO3MOJKHOCTSIX JKEJIC30PYAHBIX (hopMamui Kak
HOBOro anst Poccum HETpaguIMOHHOTO, YHUKAJIBHOTO
[0 pecypcaM M 3aracaM HCTOYHHKA OJaropogHbBIX Me-
TauioB. W co3nanus Ha 3T0M OcHOBe B XXI cronetun
KPYIHBIX TOPHOPYIHBIX HPEIIPUSITHI MOIyTHON 30J10-
TO-TUTATUHOIO00BIYN.

JINTEPATYPA

1.  Hommu /J.A., Yepnsimos H.M., Slukesuu B.A. [Tnatuno-
MeTaubHble MecTopoxaeHus Poccum. -C.I16., 2000. -
755 c.

2. Iep C.A. Meramorenus 3oinota (CeBepHast AMepuka,
Ascrpamust u Okeanus). — M., 1972.- 295c.

3. Ilep C.A. Meramnorenus 3onota (EBpasus, Adpuka,
IOxnas Amepuka). — M., 1974.- 256¢.

4. Pymaeie mectropoxaenus CCCP  /
B.U. CmupHoBa. - M.,- 1974.- T.1.- 391c.

5. Homun I.A., Yepnsimos H.M., Uepennukosa O.11. Me-
TAJUIOTEHUsI TUIATHHOU/IOB KPYNHBIX pernoHoB Poccum.-
M., 2001.- 302c.

6. MWneun K.I'., Jlazapenkos B.I'., Cenbex C.B., CMbicioB
A.A., Tuxomupos JL.U. // Teonornueckuit atnac Poccun

Ilon  pen.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

1995-1996, macmrad 1:10 000 000. Pa3n.3. Ilomesusie
UCKOIIaeMble M 3aKOHOMEPHOCTH pasmelieHus. Kapra
MECTOPOXAeHHH 3070Ta U miatuebl Poccun (N-36-1, M-
37-1).- M.- C.I16., 1996.- C.121-145.

W3outrko B.M., Ilerpos C.B. HccnenoBanue MuHepaino-
rO-TEXHOJIOTHYECKHX ~ OCOOCHHOCTEH  OllaropojHoMe-
TAJUTEHOM MHUHEpATN3aliH JKEJIE3UCTHIX KBapIUTOB Mu-
xaioBckoro ['OKa // Marep. 3A0 "Mexano0p Mnxu-
HupuHr'.- C.I16, 2002.- C.1-21

JlazapenkoB B.I'., Tanosuna U.B. 'eoxumus snemeHTOB
IaTHHOBOH rpymmnsl.- C.I10., 2001.- 226¢.

OcoBenkuit 5.M. Tunoxummusm HUTUXOBBIX MHHEPAJIOB:
Crnpasounuk.- ITepms, 2001.-244c.

[TerpoB C.B., CentemoBa B.A. biaropogHsie MeTauisl B
JKEJIE3UCTBIX KBApIMTaX W BO3ZMOXKHOCTH MX HM3BJIECUEHHS
// O6oramenue pya.- 1998.- Ne6.- C.36-40.

Poxkos U.C., Iucemckmii I'.B., T'amxa JLM. u gp. O
30JIOTOHOCHOCTH JKene3HbIX pyn Kpusoro Pora // ok
AH CCCP.- 1971.-T.196, Ned4.- C.923-927.
Hupunbexos H.K., upunbexoa C.H. IlnatmHOHOC-
HOCTb JOKEMOPHHCKHX JKEIe30pyJHBIX M  MEIHO-
KOJIYEITaHHBIX MeCTOpOXKAeHHH YkpawHbl // Te3.IoKI.
VII Mexnys.mnar.cumit.- M., 1994.- C.104.
IOmxo-3axapoBa O.E. II1aTHHOHOCHOCTH pPYIHBIX Me-
cropoxxaenuit. —M., 1975.-248c.

Boyle P.W. The Geochemistry of gold and ist. Deposits.
// Geol Suzv. Bul. 280 Canada. -Ottavwa. -1979.- 584p.
Cabral A. Rafael. Lehmann B., Kwitko R., Jones P.D.,
Pires F.R.M., Rocha Filho O.G., Innocentini M.D. Palla-
dium-oxygenated compounds of the Gongo Soco mine,
Quadrilatero Ferrifero, central Minas Gerais, Brazil. //
Miner. Mag. -2001. —65,- Ne2.- P.169-179.

Jedwab J., Cassedanne J., Cridde A.I at al. Rediscovery
of palladinite PdO from Itabira (Minas Gerais, Brazil)
and from Ruwe (Shaba, Zaire). Terra Abstracts, Suppe. //
In Terra Nova. -1993.- Ne5.- P.22.

Olivo G.R., Gauthier M., Bardoux M. Palladium gojd
from Caue iron mine. Itabiro District, Minas Gerais, Bra-
zil // Miner. Mag.- 1994.- Vol.58, Ne4.- P.579-587.

Zang W., Fyfe W.S., Barneti R.L. A silver-palladium
alloy from Bahia lateritic gold deposit, Carajas, Brazil //
Miner. Mag.- 1992.- Vol.56, Nel. — P.47-51.

MapaxkymeB A.A., besmen H.M. Xummueckoe cponacTso
METaJUIOB K KHCIOpoxy | cepe. // ['eonorus pyaHbIX me-
cTopokaeHui. -1969. -Ne4.-C.8-23.
XKenesucro-kpemHucTeie Gopmanmu gokemopus / [lox
pen. S.H. beneBuesa. —Kues, 1992. -229 c.

EpmakoBa I'. C. Pedepar cratem [[x. K. I'epbepra
“Palabora” Mining Magazine, january. —1967. Vol. 116,
Ne 1. -P. 4-25. Htu BUMCa. C. 1-4

I'aBpunenko B.B. Muneparenusi 61aropofHbIX METAIUIOB
n anmaszoB CeBepo-BoctouHoit wactu banrtuiickoro mura
// ABTOped. muc. ... DOKT. I.-M. H.- M., 2003. - 58c.
KopoGeitankos A.®. YcnaoBus o0pa3oBaHus U pasMmernie-
HUS KOMIUIEKCHBIX 30JIOTO — IUIATHHOWAHO — pPeIKOMe-
TAUIBHBIX MECTOpPOXKIeHHH // I'eonorus, reHesuc u Bo-
MIPOCHI OCBOSHHUSI KOMITJIEKCHBIX MECTOPOXKIEHHH Oiaro-
poaHbIx MeTa/uioB: Marep. Beepoccuiickoro Cummnosuy-
Ma.- M., 2002.- C.39-42.

KopoGeitaukos A.®., Bopommno B.I'., Ilmenuukux
A, 3pkoB I0.E., Kommakoa H.A. 3omnoro-
IUIATHHOM/IHBIE CKapHOBBIE MECTOPOXKACHUS — HOBBIC
MEPCIEKTUBHBIE OOBEKTHI IIATHHOCOJEPIKAIIETO ChIPbS
(FOxnast Cubups) // Ilnatuna Poccun. IlpoGaems! pas-
BUTHSI MUHEPAIBHO-CHIPHEBOH 0a3bl ITATHHOBBIX MeETaj-
noB B XXI B.- M., 1995. -C.295-300.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Hynaii E.W., bensix B.U., [TnyxuaukoB U.®. CocrosiHue,
MPOOIEMBI U 33[a41 M0 Pa3BUTHIO U YKPEIUIEHHIO MHHE-
pansHO-chIppeBOM  0a3bl  LleHTpansHOro UYepHO3eMbs
Poccun (Ha mpumepe Benroposckoit obnactu) / BectH.
Boponex. yura. Cep. reon. -1998. - Ne6.-C.131-142.
Honun I.A., Yepnsimos H.M., SAukesuy B.A., ['myxoe-
noB H.B. CocrostHue n mpo0iaeMbl pa3BUTHS MHUHEPAIb-
HO-CBIPbEBOW 0a3bl MIIATHHOBBIX MeTamwioB Poccum (Pe-
3ymbTaThl U HAMpaBICHUE HCCIEAO0BAHUN IO MPOTpamMMe
"[Mnatuaa Poccun") // [natuna Poccun. [Ipobaemsr pas-
BUTHSI MHHEPAJIbHO-CHIPHEBOH 0a3bl MIATHHOBBIX METal-
JI0B.- M., 1995.- T.2, ku.1.- C.7-48.

Kammu C.B., ITmomes E.B., ITomkoBa H.B. Cramuii-
HOCTb ¥ 30HAJIBHOCTh 3IUTCHETHYECKHX MHHepanoodpa-
30BaHHUH B XKEJIE3UCTHIX KBapIuTax MHXailIOBCKOTO Me-
cropoxaenust (KMA) // 3an. BMO. -2001.- Ne6.- C.95-
98.

Hpsuenxo A.IL., Jleremza B.S1., lllenexoB A.H. O 3o10-
TOHOCHOCTH TOPHBIX TIOpOX JOKeMOpwmiickoro ¢yHaa-
MeHTa CTapoocKonbCKoro paifoHa Kypckolt mMarHHTHOMH
anomanuu // Jlokn. AH CCCP. -1970.- T.193, Ne2.-
C.415-417.

JIroukun B.A., Kazannes B.A., [Ipennocsuiku npoMslii-
JIEHHBIX MECTOPOXKIeHuil 30i10Ta Ha Teppuropun Kyp-
CKOW MarHuTHOH aHomanuu // BectH. Boponex. yHTa.
Cep. reon. -1997.- Ne3.- C.95-99.

Mszaukos UK., llenexos A.H. Hexoropsie MuHepaio-
TO-T€OXHMMHUYECKHE OCOOEHHOCTH PACHPOCTPAHEHHS 30-
J10Ta Ha MUXaiI0BCKOM JKeJIe30py JTHOM MECTOPOXKICHIH
/| TlpoGeMa KOMIUIEKCHOTO HCIIONB30BaHUS PyH. 2-#
Mexna.cumi: Tes. noki. -C.I16., 1999. - C.76.

Pyuxkun I'.B., [deprorun }O.H. 3on0oToHOCHOCTH paHHE-
JTOKEMOPHIICKHX JKEJIE3UCThIX KBapuUTOB.- M., 1988. —
54 c.

Yepupimos H.M. @®opManMOHHO-T€HETHUUYECKUE THIIbI
MJIaTHHOMETAUIBHBIX MpOsiBIEHUM BopoHexckoro kpu-
craimdeckoro maccusa // Ilnaruna Poccun. ITpoGnemsr
Pa3BHUTHS MHHEPaJIbHO-CHIPEEBOI 0a3bl INIATHHOBBIX Me-
TauioB. -M., 1994.- C.85-103.

Yepupimo H.M., J[omun O.A. ®DopmainuoHHO-
TeHeTHYeCKass TUMH3aIMs IUIATHHOMETAJUTBHBIX MECTO-
POXIeHui W MpOsIBICHUN A 1eeld mporHosa // Jloki.
PAH. -1994.- T.331, Ne4.- C.265-284.

Yepupimos H.M. MuHepanbHO-ChIpbEBOM  MOTEHIIMAI
IBETHBIX M OJaropogHbIX MeTamwioB lleHTpambHO-
YepHozemHoro pernoHa: COCTOSIHUE M ITEPCIIEKTHBBI OC-
BoeHust // CTpaTerusi COIMAILHO-I)KOHOMUYECKOTO pas-
BuTHs pernoHoB: CO. crateil Hayd.-pakT. KoHd.- Bopo-
Hex, 2002.- C.38-46.

YepupimoB H.M., MonotkoB C.I1. MuHepareHnueckue
KPHUTEPHU 30JI0TO-TIATHHOMETAIUIBHOTO Py000pa3oBa-
HUSL SHIOTEHHOTO M TE€XHOT€HHOTO THIIOB B JKCIUIyaTH-
PYEMBIX MECTOPOXKICHMAX kene3HbX pya KMA // Ma-
Tep. 3-ro MexayHaponHoro cemunapa "Hosble uzpeu u
KoHuenuuu mMuHepanorun".- CeikTeiBKap, 2002.- C.124-
125.

UYepupimos H.M., Monotkos C.I1., Pei6opak M.B. Tlep-
Basi MPOTHO3HO-MHHEpareHn4eckass KapTa OIaropomHo-
METaJUIFHOTO opyaeHeHust qokemOpus BKM (mpuHInns!
MOCTPOCHUSI, COJAEpKAaHWE, MPOTHO3HO-TIONCKOBOE H
¢yHnamenrtansHoe 3HaueHue) / BectH. Boponex. yHTa.
Cep. reodq. -2002. -Ne2. -C.73-81.

Yepusimos H.M., Uzoutko B.M., Ilerpos C.B., Monot-
ko C.I1. [lepBBle HaXOaKH MUHEPATIBHBIX (OPM dIIeMEH-
TOB IUIATHHOBOH TPYNIBI B JKENIE3UCTHIX KBapIUTaX
KMA // Joxn. PAH. - 2003. -T.391, Nel. -C.104-107.



38.

39.

Yepupimos H.M., Ilerpos C.B., MonotkoB C.II. Oco-
OCHHOCTH pacmpeneneHus 1 GOopMbl HaxoxKAeHHus Oxaro-
POAHBIX METAJUIOB B XKEIE3UCTHIX KBapIUTax Muxaiios-
ckoro mectopoxaeHuss KMA M UX TEeXHOI€HHBIX IIpO-
nykrax // Bectn. Boponex. ynta. Cep. reon. -2003.-
Nel.-C.93-104.

Illenexos A.H., JTioukun B.A., JIsxoskun FHO.C. Mecro-
POXKIEHHS S>KENEe3UCThIX KBApPIMTOB U MPOAYKTHI UX Ie-
penena — HOBBIM MEPCHEKTUBHBIM HCTOYHHMK 30JI0TO-
IUTaTHHOCO/AepKamero coipbsi B XXI B. (Ha mpumepe
Hentpansuoit Poccun) // Ilnatuna Poccun. T.III B 2-x
KH. — M., 1999.- C.289-294.

40.

41.

42.

43.

lomuskun H.U., Kornonor H./., Opmnos B.IL. u mp. XKe-
ne3nsle pyasl KMA /Tlon pen. B.I1. Opnosa, HU.A. 1le-
BeIpeBa, H.A. Cokonosa).-M., 2001.- 616c¢.

lerones M.H. JKenesopynausie ¢dopmanuu mgokeMOpus
Kypckoif MarHuTHO# aHOManuu ¥ YKpawHCKOro mura //
I'eon. xypH.- 1981.- T.41, No5.- C.41-49.

JlazapenkoB B.T'., IlerpoB C.B., Tanouna 1.B. Mecro-
poxneHus miaTHHOBBIX MeTayioB — C.I16., 2002.-298 c.
Raphael Cabral A., Lehmann B., Kwitko R., Jones R.D.,
Pires F.R.M., Rocha Filho O.G., Innocentini M.D. Palla-
dium-oxygenated compounds of the Gongo Soco mine,
Quadrilatero Ferrifero, central Minas Gerais, Brazil //
Mineralogical Magazine. -2001.-Vol.65, Ne2. -P.169-179.





