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RKOMILIERCHBIE 30J0TO-LITATHHOUTHO-PEAKOMETAJNJIBHBIE
MECTOPOMIEHNS ~ PE3EPB XXI BEKA

KopoGeitrukxos A.D.

B nacrosiiee BpeMs 6a30BEIME MECTOPOXAEHUAMHE JJI5 IPOMBILUIEHHOCTHY IPATOUEHHBIX M DeIKHX Me-
TAJLIOB CNYIKAT OXHOMETAJ/IbHEIE 30JI0THIe, ILTATHHOBLIE U PeAKOMeTalabHbIe 06bexThl. Ho cpenm paxa pyx-
HBIX MECTODOK/ICHUI reo/IoTH HAYa i BEIABJIATE NPOMBIIIJIEHHO BasKHbIe KOMILJIEKCHEIE MECTODOKACHNIA C 30-
JIOTO-TUTATHHONAHO-PEIKOMETANLIBHEIMY acconmaniavy. OHI MOTYT BHECTH 3HAYNTENBHEIH BKJIAK B DASBUTHE
MHEHEPaJbHO-CHIPbEeBOI 62351 CTPAHBI B HACTOAINEM CTONETHH. [I15 DeaTusanuy NpOMBIIILIEHHOTO HOTeHIINAA
TAKHUX HOBBIX HETPAJNIMOHHEIX DYNHEIX OGBEKTOB HEOOXOMUMO YCHIMTE A bHeRINNe KOMILIeKCHEIe MUHEpa-
JIOTO-TeOXMMHMYECKHNE ¥ TeXHOJIOMUUECKHEe UCCTIeJOBAHIS,

Brenenue

CerozHa OCHORY IPOMBIILIEHHOCTH APATONEHHLIX ¥ PEAKUX METANIOB CTPAHLI COCTABIMIOT
pasfenbHble MECTOPOXKACHNA 30JI0T4, IJIATHHOBLIX ¥ PeIKHUX MeTannos. VI3 Hux co6CTBeHHO 3010~
TOPYZHbIE MECTODOKAGHNA IIPeICTABIEHDl MATMATOTEHHO-THAPOTEPMAIbHEIMY, METaMOP(OTeHHO-
rUApoTepMAaIbHBIMHE; IIATHHONAHBIE-MATMATOTEHHBIMY; peaKoMmerannbusie (Ta, Nb, Sn, W, Mo,
Bi, Te, Re) ~ marmaroreEH0-THApOoTepMaIbHbIMi. OZHAKO CPEIM PALA TAKHX PYLHBIX 00BLeKTOB Ha-
UHHAIOT Me0JIOTY BHIABIATD HETPALUIHOHHBIE MECTODOMKACHUA, COJEDPKAIINe KOMILIEKCHbIE 30710-
TO-ILIATHHONLHO-PEAKOMETAIBHEIE PYAbI IPOMBIIIIEHHOI0 3HAYCHNA., B 9THX MECTOPOXAeHHAX
30J1070, cepebpo, NIAaTHHOBLIE B PeAKTEe METAILIL ABIAITCA WIM IVIABHBIME, WM CONYTCTBYIOIH-
M# BTODOCTEIIeHHBIMHM KOMIIOHEHTAMHK PA3HBIX TUHOB pyx. Hapacrarmurue mnoTpebHOCTH B MUHe-
palbHOM CHIpBbE M HCYEpIIaeMOCTh MHHEDPAJLHLIX PEeCYPCOB TPeGYIOT pallMoHaNbHOI0 HCIONL30BA-
HYSA NOJE3HBIX NCKONAEMBIX /IS YCIEeNmIHOTo passuTus obmecrsa. BosENKaeT HeobXoguMoCTh 60-
Jlee MOJHOTO W3BJIEYEHHA BCeX KOMIOHEHTOB M3 MUHEDPAJLHOIO ChIPhA IPU MHHHMAIBHOM 06Beme
ero u3BJIeYeHMs U8 HeZp. Bee 970 TpebyeT KOMIIEKCHOrO HOAX0AS K Me0ioro-ITPOMEIIIIeHHBIM Hc-
CHENOBAHUAM PYHAHBIX OGBEKTOB ¢ IEeNbi0 BHIABICHNSA U IIOJHOTO U3BIEYEHNA He TOJIBKO TJIABHBIX,
HO ¥ BTOPOCTENeHHBIX CONYTCTBYIOIIHNX BIEMEHTOB PASHBIX THIIOB DY, MMEIOIINX BAXKHOE IIPOMBI-
nulenHoe 3Havenne [1].

Hoprivy meTouHMKaME LIS PACIINPEHUS U YKPEILICHUA MIHEPAIbLHO-CRIPheBOil 6a3sl Giaro-
ponubIX u penrnx metaiioB Poccuu B XXI Beke MOIyT SBHTHCA KOMILIEKCHEIE 30JI0TO-ILIATHIHO-
pPeAKOMeTaJIbELIe PYABI CKAPHOBOTO, KBapIeBO-CYJIbMOHIHOTO, HOPGHUPOBOro, KOJIUYENaHHOIO,
CYJIbPUIHO-YePHOCIAHIIEBOTO, CYIbMUAHO-IedXIITeHOBOIO, OKEaHCKO-Kele30-Mapragnesoro u
cyab(UIHOTO, & TAKKe TeXHOTeHHOI'0 TUIIOB.,

ITocrosinHO pacryiee norpebierne 6IaropogHHIX ¥ PeAKUX METAJLIOB BO MHOTHX OTPACIAX
IIPOMBIIIVIEHHOCTH ¥ HOBEHIINX TeXHOJOTMAX MO3BOJIMUJIOC OTHECTH HX K IOJe3HBIM HCKOIaeMbIM
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«nupepam» [2]. Ananns MUHePaJIbHO-CHIDLEBOTO IIOTEHIIHATIA STHX MEeTAJLIIOB nokasan, 4ro 6es moJ-
HOTO KOMILIEKCHOI'0 HCIOJIB30BAHNSA HETPANNNUOHHBIX KOMILIEKCHBIX DYAHBIX OGLEKTOB HEBOS-
MOXHO CO31aTh HaLeKHYI0 MUHEPATbHO-CHIPLEBYIO Basy crpars: B X X1 seke.

PacnpocTpaneHHOCTS U yCi0BHS 06pa30BaHUA KOMIIIEKCHEIX MeCTOPOMKIeHIIT

B pasHOBOZPACTHBIX CKIAAYATHIX IOACAX POCCHHCKHX M 3apyberKHBIX TePPUTOPHIT HAXOANT-
CA HETPAAULMOHHDIE 300TO-IIATHHO-PEAKOMETANIbEbIE MECTOPOXKIEHUS MATMATOT€HHO-TALDO-
TEPMAILHOTO ¥ 0CAL0YHO-TUAPOTEPMANBHOIO THHOB. PacmpocTpaHeHHbIe B OPOTEHHO-PU(TOTEH-
HEIX CTPYKTYPaX UepHOCTaHIEBEIe TOJIIH HePeIKO HECYT KPYOHbIe I VHHKANLHBIE KOMILIOKCHBIE
301I0TO-ILIATUHOUAHbBIE PYAHEIE 00beK T, HanpuMep, Cyxoii Jlor B Babaiikaise, OnumMnuaguHCcKoe
B Enucelickom kpsise, Bakoipunk B Kasaxcrame, Mypy=rTay B Yabexucrane, Kymrop B Kuprusuu,
Boponnosckoe na Ypane, Cpegass [Tagma B Kapennn, Jlro6uua B [Moxsme 1 np. Herpagunmnonnsie
DyAHBIE TIOJIA M MECTOPOMKAEHUS HAXONATCH B CBOJLOBO-TJILIOOBBIX, TEPPEHHOBBIX CTPYKTYpax H
(opMHpOBaNKCE B 30HAX OPOTEHE3a, HE3ABEPIIEHHOTO 1 3aBEPIIeHHOTO pudToreHesa, TeKTOHO-MAar-
Maruueckoit aktupnsanuy (TMA) B 061acTAX AKTHBHOTO TPOABICHAA MaHTHHHO-KOPOBOro Iajeo-
AuanupusMa u MeTacoMarosa. Takue MarMo-pyao-MeTacOMATHUECKIE CHCTEMbL CEBA3AHLI obrrHoC-
THIO DHOTEHHEIX (BHYTDEHHHX) M T€OANHAMHIECKUX PEIKHIMOB, 06YCIOBUBIIMX napareHe3ucsl (co-
obujecTBa) MarMaTHYeCKyX, OCALOUHBIX, MeTAMODDHIECKUX, PYAHO-METACOMATHYECKHUX (POpMa-
uHif ¥ reOXHMHYECKHX ODEOJIOB. PYIOHOCHBIE TeONOrHYeCKHe dopManuu TATOTEIOT K BHYTPHIE0-
CAHKIMHANLHBIM MOAHATHAM, 30HAM IIYOMHHBIX PAa3JiOMOB, 'OPCTO-TPaGeHOBBHIM CTPYKTYDaM, K
PU(TOreHHBIM BIAAWHAM HA YYACTKAX AKTUBHOTO PA3YILIOTHEHUS TIOPOA, IO BO3JAEHCTBIEM TeKTO-
HUYECKUX AedopManuil 1 ruApoTepMaTbHOrO MeTacomarosa [3]. Kommmexcubre MeCTOPOYKACHMA
BOSHHKANH ¥ 0hOPMIIATIHNCH B PASIHIHIX FeOIHHAMHUYECKUX 06CTAHOBKAX — B OPOTeHHEBIX, HAUAJIb"
HO-PU(DTOreHHBIX, 3aBepIeHHO-PU(TOreHHIX, 30HAX TMA. PopMuEpOBaHMe HETPAIHIIMOHHBIX
KOMIJIEKCHBIX DYMHBIX 06'b€KTOB 06eceYnBaioch IPOeCCAMH CeAMEeHTAIIM, JUCIOKanuii, Mera-
MOp(pu3Ma, MArMaTHsMa, MeTacoMaTH3Ma Ha (oHe IIMTEeIbHO PASBUBABIINXCH MaHTHUHHO-KOpO-
BBIX IIA71€0ANAlNPOB N0/ BO3AEHCTBYEM QIIONIHBIX IIOTOKOB B 30HAX ITYOHHHBIX PaCKOJIOB 3eMHOH
KOpeI ¥ MauTuy. MHANKATOpAMH TOH WK HHOH Me0IOrnYecKoli 06CTAHOBKY CIIY3AaT XapaKTep mpo-
ABNEHUSA PA3IOMHON TEKTOHHKH, 3a/I03KeHNe I (JOPMUPOBAHKE PADTOTCHHBIX BIAAWH, IDOAYKTOB
MarMaTH3Ma M MeTacoMaTH3Ma.

Pasmemenve pynabIx momeii 1 MeCTOPOKAEHUI B OTASMBHEBIX GI0KAX 3eMHOMN KODPBI KOHTPO-
JIBPOBATIOCH PABNOMAMHY, 30HAMH TPEINNHOBATOCTH, APOGICHNA, MUIOHUTHIAINAY B METECOMATIUE-
CKOTO 3aMelleHus IOPOA Ha yIacTKaX NPOABICHUA UATPYSHH, AafKOBHIX Tes AMaGasoBOro, AMO-
pUT-NAMIPO(HUPOBOTO, MIArKOTPAHUTHOrO, I'PAHHUT-CHEHHT-TIOPPHPOBOro panos. I'maporepmais-
HO-MeTacoMaTH4ecKue MPOLeCcChl, IPOTEKABIINE B BEDXHUX YaCTAX 3eMHOM KODHI IIPH pacaie riy-
GMHHON (DIIOUAHON CHCTEMBI HAJ MAHTHITHBIME naneoAVanupamMu, obecleduBaln pasyIioTHeHNe
HCXOAHBIX II0POJ 6Iarofaps SBAEHHAM FHAPATALNH C YBEIAUYEHHEM 06HeMOB H3MeHCHEEIX IOPOJ
Ha 12-22% [3]. 3T0 cnocoBCTBOBANO 3AI0IKEHITIO PasIoOMOB ¥ TropcTo-rpabeHoBLIX CTPYKTYP KOM-
HeHcanuoHHoro Tuna. Kpaesble yuacTku passusaBmmxcsa pU(TOreHHBIX KYIIOJOB HPenCTaBIIANN
cofoit IPUPa3IOMHEbIe KOMIEHCAITHOHHEbIe IPOTH6HI, B KOTOpBIX (POPMUPOBANKCE PYLOHOCHBIE Uep-
HOCJIaHNesble popManuu. BRyTpUreocHHKINHATEHbBIE IONHATHS 1 pudTOTEeHHBIe KOMIIEHCAIIMOH-
Hble BIAAHHBI, IPOrUObl BOSHAKATN Ha YYACTKAX HAHGOJIBINEro HOAbeMa MAHTHIHOIO AWATIApA.
OCHOBHEIMH IPHYNHAMH TPOSBICHUS NaNeoANantpoB ABUINCH NEPHOJHYECKH IOBTODIIOIIHECH
obbemubIe gedopManuy MaHTHH (ZedopMalum yupyroro nocaegeticreus no E.J.['nyxmanayky),
KOTODRIE CAYHMMIN 9HEPTreTHIeCKUMHY HCTOYHUKAMY aKTUBHOCTH INIYBHHHLIX MarM o (ronios. B
KOMIEHCAMOHHBIX CTPYKTYPaX DYAHLIC IIOJSA U MECTOPOMKAEHUA (JOPMHUDPOBAJIICH TIOJ BIHSHIEM
naneooKaTbHHX 30H, HAJeOAUNAINpHIMa, MaHTHHHO-KOPOBOI'0 MarMaTH3Ma M MeTacOMATH3MA.
Pyauo-meracomaTndeckme cHCTEMBI TAKOTO THIIA BOSHUKAIN ¥ passusanmuch Girarogapsi QpIoONI-
HBIM ITOTOKAM IIPY IPOLECCax PacTsKeHNA i PacHaja NyOGuEHOM hIIONLHOR CHCTe MBI Hal MAHTHH-
HBIMY naneofguanupamu. Marmarudeckne IpOLeccH, BHBHIBAIOIIHE yapTpabasur-6asur-mrarnor-
PaHUTHbIE, 'PAHOANOPUT-MOHIOHHUT-CHEHATOBbIE, TDAHNTHbIE HHTPY3HH, CONPOBOMKIAIICH METa-
COMATHYECKUMH ABJCHUAMY ¢ 00pPa30BaHKMEM KPYIHBIX PYAHO-METACOMATHUECKNX KOIOHH IpoTs-
HEHHOCTHIO IO BePTUKAIU A0 3-5 kM. [lnurensHo cymiecTEOBaBIINE TEPMOQTIONIONOTOKHY 0bectie-
InBaNyU nepepacnpenenerue, 0OMeH U BRIHOC KOMIOHEHTOB GOKOBBIX ODOJ TI0 IIYTH UPOABHIKECHIA
arongos. PopMupOBaHMe KOMILIEKCHBIX MECTODOYKTeHMH TIPOMCXOAKIO0 B GIaronpuATHRIX CTPYK-
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Typax IyTeM CHHXPOHHOTO C METaCOMATO30M DYACOTIOMEH N P paclajle ITyOMHHBIX (DO IHBIX
cucTeM 61aroJaps CMeIleHNIo ITyONHHEERIX QIIOHAOB ¢ TPEIUHHBIMA BOSAME BEPXHUX JacTell 3eM-
HOU KOPHI.

Ha srame (ppopMupoBanus (QIIOHACHACHIIEEHBIX MATM M COIIPOBOXKAAIOIAX (DIIONIOB B Ipe-
JeJaxX Ma#TUH IIPOMCXOIMIN IPONEecch BEYTPHMAHTHHHOIO METACOMATO38 C BRIINETAUNBAHUEM 1
BeIgOocOoM Au, Ag, Pt, Pd, Ir, Os, Rh marmamu u ocoberHo rayGuumsIMu (arougaMu. BrelHoc 6aaro-
POIHBIX METAJIIOB I3 MAHTUIHOTO BelecTsa Mor focturarsk 50% , a Hacklierne TME QIIIONIOB — 0
21-410 pa3s (xoatdhpunment Haronaerus Ka=21-410 [3]). MoxxHo BELAeNIUTH rTy6uHELIE 061aCTH (
60 kM), rae npeobrafaT IPOTECCH SKCTPAKIIHY PYAHBIX DJI€MEHTOB BOCXOLSIINMHE TOTOKAMHE Ty~
6rEHBIX Quongos u obiacTu ".pasrpy:sxn" Paronnos (15-3 kM), rae pacniapel u QUONILI, HACKL-
uteHHsle Au u SIIT, oTxarann ux B 30HaX pyforoxkanrusanun. [Ias pYOOHOCHLIX IIomangeil cBoieT-
BEeHHO HaUIM4YMe pasHOTrTyOMHHBIX METACOMATHTOB CKADHOROH, IPOIMIAWTOBON, albbHTHT-KanmLI-
AaTHTOBOM, IPeii3eHOROH, GepesnT- TNCTREHNTOBOH, APTIINA3UTOBON GOPMAIEH H COIPAKEHHEIX ¢
HUMH 30JI0TO-IUIATHHOUSHO-PEAKOMETATJILHLIX PYX PA3HOT0 cocTaBa. MeTacoMaTHTHI 1 KOMILJIEKC-
Hble PYABI B 06mell py/JHO-MeTACOMATHYECKOH KOJIOHHe DasMeIaloTes 30HAILHO: BHU3Y KOJOHHBI
HaXOAATCH IIeJOYHbIe KaJHW-HATPOBLIE METACOMATHUTHI WX HPONKWINTHL ¢ BKPAIJIeHHOHN 30JI0TO-
NIATHHOUAHO-PEIKOMeTalIbHON IPOAYKTHBHOH MUHepanusanueil; B cpefueli yactu — 6epes3uThI-
JIMCTBEHUTHI ¢ OCHOBHOH BKPAILIEHHO-IITOKBEPKOBOM 30JI0TO-LIATHHONLHO-CYIb(MHIHO-TLIYPHI-
HOH MHHepajuzanwell; B BepxHeil 4acTu ~ JUCTBEHUTH, APTUJIIHSHUTHL ¢ MKUILHOMN 30J0TO-TTaIIA-
IW-BUCMYT-TeJIYPULHO-CYI(OCOILHOR MY 30JI0TON MAHepaIusamue.

MaHTuHiiHBI# MeTACOMATU3M H GOPMHPOBAHNEE METAJIOHOCHBIX (UIOHIOB

B ray6mrax 3emin OIpoHCXOAAT rIo6asbHbIe OIPOLECCH HpeobpasoBannsa KOHCOMAINPOBaH-
HOT'O BellecTBa IyTeM BHYTPHMAHTHHHOrO IHATHUPH3MA ¥ BEICOKOTEMIEPATYPHOTO METACOMaTH3"
Ma. ['nybuHHEBIA BBICOKOTEMIIEPATYPHBIN MeTacoMaros HPUBOIANA K BOSHUKHOBEHUIO 30HAIBHBIX
TpaHaToB, KOTOPHIe 00HAPY KeHbI BO BRIIOUEHNAX MAHTHIHBIX IOPOJ CPEeJH MarMaTHdYecKux obpa-
soBaumii [4-8]. Otu rpagaThl ObLIY UBYYEHBI HA COAEPIKAHNUA 30JI0TA, KAK U OKPYIKAIOIINE UX IIy-
6unnble nopoas: [9]. [TonyuenHsbIe faHEbBIE TO3BOJISIOT CYOUTH O TIOBEJCHUHN (1ATOPOLHAIX METAJIOB
B IIYOMHHBIX IIpoIeccax.

Teoxumuueckue MCCIeIOBAaHNSA [IOKA3ATIH, YTO B BePXHENH MAHTHM COOTHOILIEHHS COHEpPKa-
HAK bonpuinHCTBA GJATOPOSHBIX U ADYIHMX 3JIEMEHTOB OIMSKY K XOHAPHTOBLIM. McKiaouenne co-
CTaBAAIOT CUAEPOMHIbHBIE K NeTyure KoMIoreHTs. [locnennme, BepoaTHO, GBLIH YTEPAHE! B IPO-
mecce BLICOKOTEMIIEpATYPHOH akKkpenyy 3eMau. HacTh cuiepoQHIBHBIX 3JIeMEHTOR [eperiia B Me-
TaNJIHYeCKoe ALPO 110 IPUYHHE BeChMa BHICOKUX 3HAUYeHWH KO3DODUINEHTOB pacupele/ie s B PAB-
HOBECHH C MeTALINYeCKo# (Pasoii. YCTaHOBIEHO, UTO B UCXOMHLIX KAMEHHEIX M JKeIe3HbIX METeo-
pHUTaX CONEPIKAHMA 30JI0TA, LIATHHE], HaNJafNusa, OCMUA, DOAUA, UPHUIH CYIIECTBEHHO BHIIIE, YeM
BO BCeX THIIaX TOPHEIX IOPOJ 3€MHOI KOPb!I U BepXHeil MaHTHM ¥ Kojebiarores ot 11 mo 1440 mr/t
mia Au, 1000-11230 mr/T Pt, 1000-4770 mr/t Pd, 1-5200 mr/T Rh, 1-2793 mr/1 Os [9-11]. Tlo-
CKOJBKY COCTAB METEOPHUTOB COIOCTABUM € COCTABOM IEHTPANbHBIX dacTel 3eMJH, MHOTHE KCCIe-
ZoBaTeNu 970 00CTOSTENBCTRO IPUBONAT KAaK NOKA34ATEILCTBO CYIECTBEHHOIO HaKOMAeHua 6iaro-
poxHbIX MeTasioB B Axnpe 3eman. [To npegcrasaenuam 10.T. [lepbaxora [11], B o6pasopanuax pas-
JHYHBIX Teochep 3eMan 30J0TO COIEPIKUTCA B KoandecTBax 4 r/T Bo BHYTpeHHeM sinpe, 1,1 r/T BO
BHEIIHeM fape, 9,5 mr/T B ManTiu 1 4,4 Mr/T B Kope. fIBIEeHNA BRICOKOTEMIIEDATYPHOIO MeTacoMa-
TO3a BEIECTBA 3eMJM, CKOpee BCero, u O0yCIOBMIIHE Pe3KO PA3INUYHOe COAepPIKaHNe 6IaropoaHbIX
MeTaJIJIOB B COCTaBe BHYTPEHHEro 1 BHEIIHEro A/pa, MAaHTHH ¥ 3eMHOHI Kopul, Kax ussecrHO, B rIy-
6mHAX 3eMIIH HPOUCXONAT riaobanbHbIe IIPONECCH NTPeobpa3oBaHud KOHCOJIHANPOBAHHOIO BEIjecT-
Ba OyTeM BHYTPHUMaHTHHHOIO JUANHPUZMA M BBICOKOTEMIIEpATYPHOr0e MeracoMmarusma [4-8, 12,
13]. Coueranne BEHICOKOTEMIIEDATYPHOI'O IJIACTHUYECKOr0 TeUEHUS BEIleCTBA U IIyONHHOTO ero Me-
TACOMATO38 COTIACYETCS ¢ U3BECTHON MOJAENbI0 JHATTHPOBOT0 KOHBEKTHRHOT'O BCIIIIBIBAHNS BeIllecT-
BA BepXHel MaHTHM oA ApesHuMH mwiardopmamu [7, 8, 12, 13]. T'nybneHbI# BEICOKOTEMIEPATYD"
HBIH MeTACOMATO3 HepegKO NPHUBOANI K BOSHUKHOBEHWIO 30HAJNBHOCTY I'DAHATOB B IIOPOAAX BEpPX-
Heli maurtum [4, 6, 8, 13].

Ilns eorasienns oco0eHHEOCTEH IOBeAeHUS 30J0TA B IPOIECCe MAHTHIHOIO METAcOMATO3a
rIyOHHEHLIX OO ABTOPOM ObLIN IPOAHATN3NPOBAHE! HEM3MEeHEHHbIE H METACOMATHIECKH ITPeos-
pasoBaHHBIC PPAHATHI U3 BKJIOUEHNWH MaRTHHHBIX T0opox B kuMmbepaurax [9-14]. Oxasanocs, 4To B
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HepPeKPHCTAILINZ0BAHHEBIX TDAHATAX M3 MIyOHHHBIX BKITIOUEHHH B KUMOEDPINTAX COLEPIKAHNE 3010~
Ta COKPaTHIOCh B ABa pasa ¥ cocrasuno 2,6-6 mMr/r Bmecro 7-12 Mr/T B MCXOIHBIX rpaHaTax:
K Av=0,5. 310 cBEIETETRCTBYET O CYIECTBEHHOM BHIHOCE METAJIA M3 riayOMHHELIX IIOPOX OPH HX
BHYTPHMaHTHIHOM MeTaCOMATO3€ B BO3MOKHOM BOSHMKHOBEHHN METALIOHOCHBIX ¢ aounos.
Bricoxoe comepixanue 3070Ta U MIATHHOBEIX METAJJIOB B HIDKEMX YaCTIX BepXHel MauTHuH,
BO3MOXKHO, O0YCIOB/IEHO SBIEHUAMY HAKOIUIEHUS €T0 B OCTATOUHBIX PECTHTAX 1 pacniasax 6iaro-
Baps GPaKLHOHNPOBAHNIO METAILIOB MY TBEPAOH, *KUAK O 1 DIIOMIHON hasamu KPHCTAILIU3Y-
fomuxed marm [14, 15]. ManTuiiHbIH MeTACOMATOS MOT IPHBOAUTD K nepepacupenefe N0 30J10Ta 1
ITATUHOBLIX MeTaJI0B ¥ B 06pasoBaHMAX BHYTPEeHHUX reochep Semuan. Ecun JerTyune-MUHEpAIH-
saropet (CL, F, S, CO, CHy, C,H,, CNS, B, P u ap.) yaansitucs u3 obracTn (opMupoBaEua rayOuHE-
HBIX MarMaTHTOB, TO IoCjiefHue o6eJHANIUCH GIATOPONHBIME MeTallaMu. DTo obecmeumBarocs
ppaKnuoHMpOBaHHEM METANIOB MeKAY DACILIABOM, KPUCTALIH3aTOM 1 Guonxamu. Bo dmronguoi
(ase 3050TO, IIATUHOBBIE METAJLIbI MOTTIH HAKAILIHBATHCSA 10 BHAUMTETbHBIX KOLUTECTR — Koa(-
(bunreHT HaKOILIEHN S, HAIPEMED [JId 3071074, K A% Mor gocturars sraverwmit 50 u 290 [14, 15]. Ta-
KOl BbIBOZ BBITEKAaeT U3 ONpe/e/IeHU 3010Ta B PAHHUX,, IOSTHUX MUHEpalax ¥ B OCHOBHON MeJKo-
3ePHUCTON Macce HHTPY3UBHbIX IOPOJ YIBTPAOCHOBHOTO, OCHOBHOTO, CPEAHETO M KHCIOTO COCTABOR
[14]. Berim usyueHEl OPOTOKPHCTANILL OLMBHHA, OCHOBHBIX IJIaTMOKJIA30B, NHUPOKCEHOB, AKIlEC-
COpHble MUHepalsl yabTpabasuros, nonepuros Cubupckoit mrardopMsl, HOoppHUPOBUAHBIX AHMODU-
TOB MITOKOB, NaHKOBBIX JUOPHUTOBBIX MOPQUPHTOB H METKO3EPHUCTASN OCHOBHAA MACCA TEX JKe II0-
POl HUXKHETIANe080iCKUX NPOAYKTHBHBIX MHTPYsuit Anrae-CagHCKOR CKIATYATOH OBIACTH U CO-
cenHUX peruoHoB. Msyuanocs pacnpeneneHye 3010Ta B PasIHIHLIX (Hasax MHTPYSUBHBIX TeJl, obxa-
PYKUBINIUX IPUSHAKY OCTAHOBKH PACILIABOB B IPOMEXKYTOUHBIX KaMepax. Bo Bcex M3yueHHbIX wH-
TPY3WBHBIX IIOPOJAX BBEIABJIEHO VCTOMYWEBOE HAKOILIEHNE 30JI0Ta (K;=1,3-3,5) B moagaNx acconua-
OUAX MUHEDANOB: B OCHOBHON Macce AUOPUTOB, 'PAHOAUOPUTOB, AHOPHUTOBBIX HopHHUPUTOB OHO JO-
cTUraer suavenni 2-5,5. Tem caMblM yeTaHaBIMBaeTCA HAKOMIeHMe METAJLIA B OCTAIOUINXCA ITOCHE
Hadala KpUCTANIN3alny MArMaTUYeCKHX pacniaBax. BeisBaeHo HakomIenne Au B aKIeCCOPHBIX
MUHepalax MO3AHUX AN(QQepeHnuaToB NPOAYKTHBHBIX I'DAHUTOUAHLIX MHTPYSHH (K Au=2-12) u
HeIPONYKTHBHEIX rab6po-cnennToBbIX KoMunekcor (K,=10-41), uro raxixe CBHIeTENILCTBYET O Ha-

KOILTEHIN €T0 B OCTATOUHbIX paciiaBax u ocobeHno Bo dunonzax. IloBLIIIeHHEEe 3HAUSHUA COXED-
Kapnii Au B MuHepajax KOHTAKTOBBIX MeTacOMAaTHUTOB, aBTomeracoMatruroB (K Av=5-290 u 20-
190) yxaseprBaror Ha CyllecTBeHHOe HAKOIJICHWE MeTaJia BO pronnsoit hase dopmMupyomUXCs
[IPOAYKTUBHBIX UHTPY3uil. Usyuenne ra3oBo-KUAKAX BKIIOYEHTH B MHHepajax yKas3bIBaeT Ha Ha-
TpreBo-xJo0pHy0 (CL:F 2-10) cnenmnanusanuio Grionmgos gia TPOAYKTHUBHBIX MHTpysuii. ITo-Bunu-
MOMY, CyI[eCTBEHHBIM HaKOILIeHIEeM 30J10Ta B OCTATOYHBIX PACILIABAX ¥ PACTBOPAX M 00bsACHAeTCA
HEpeKas IIPOCTPAHCTBEHHAA COBMEIEHHOCTD 30JI0TOTO, 30I0T0-IIATHHONIHO-PeAKOMeTALILHOTO
OPYAeHEHUH ¢ NO3ARUMHU AutdepeHunaTamu rabépo-mIarnorpaHuTHLIX, Ta60pPO-CHeHNTOBEIX HH-
TPY3UIl MM ¢ MAIBIMU Ta66PO-TDAHUTHBIMHE, IIeJOUHBIME HHTPY3HAMH, HMeIOUIMMY [PUSHAKHK OC-
TaHOBOK HCXOJHBIX PAcCIIaBOB B IIPOMEXYTOYHBIX Kamepax. TpancMarmMarudeckue QuIiOnibl TaK-
K€, BEPOATHO, MOTJIN TPAHCIOPTUPOBATE G1aropofHEIe ¥ PeKUe MeTaLIEl, IIOCKOIbKY IIPH KPHC-
TAJLTA3AIMM TOJENTOBEIX PACIIIABOB B IPOMEKYTOUHBIX KaMepax BEIABICHO 2-2,5-KpaTHoe HAKOTI-
JeHre AU B IPOAYKTAX WX KPHCTAIMSAINW M YCTAHOBIEHO CYIIECTBEHHOE HAKOILICHHE ero
(K Av=1,7-114) B BOSHEKAIOIMK 0L BO3AeHCTBIEM PacTBOPOB B MarMaTH4YeCKU# sTalr MarHesu-
anbHBIX ckapHax [10, 16, 17, 23].

YGenuTeasHBIM JOKABATENbCTEOM (DPAKIMOHUPOBAHUS 30JI0TA B TIYOHMHHBIX YCIOBHAX 3eM-
JI MOI'YT CHYXXHUTh MHOTOUHCIEHHBIE IPUMEPEl HEOGUHAKOBOIO €T0 COAEDIKaHNA B 6asuTax M I'u-
nepbasurax, BHIABIAEMbIX B PA3THYHBIX PETHOHAX: OT 0,5 1o 43 mr/T Au. OcoberHO HEOTHOPOLHOE
pacrpeznesenne dIeMeHTa 3ahNKCHPOBAHO B KUMOepPINTaX, TaMOPOUTAX, AIbHEUTAX, T.e. B cyire-
CTBEHHO IIEJIOUHBIX 00pa30BaHUAX, BOSHHKIIUX B I'NTYGHHHBIX YCIOBUAX BeMIH ¢ ydyacTmeM MaH-
THHHOrO Meracomarusma: 1,2-2,4 mr/T Bmecro 3,4-9,6 mr/T {9, 18].

Bosbiras poas B HakOmIeENY XanbKOQHIBHEIX B 6,1aTOPOAHEIX DIIEMEHTOB IPUHAKTIEKHAT Ce-
pe. Ecnu cepa sagepxuBatach B BOSHHKABIIHNX MarMaTHTax, To OJarofaps CBOMM CBOMCTBAM OHA&
MOTrJia 3aXBaTLIBATh 3T dJIeMEHTHl B MHTPy3usax. [looroMy mopoas! 6asuT-runep6asuToBeIx dop-
Mal}ii, eCJIH OHH 00OTaleHbl CePOi, XaPAKTePUBYIOTCA TIOBBITIICHHbIMH cogepykaguamu Au u OIIT;
KOHIEHTPAUMK UX MOTIU AOCTHTaTh n.10-6-n.10%% BMecTo n.10-7% B pamoBbix mpobax u3 AHALO-
THYHBIX 110pok 6e3pyAHBIX PETHOHOB.
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Kpowme Toro, Hakomnernme Au u BIII' 5 cKONIEHIAX CAMOPOAHOTO JKeesa 6a3HTOBBIX HHTDY-
8uBoB (10 0,2-6 r/T Auu 0,1-19,6 r/1 Pt, Pd, Os, Rh) ycrarosaeHo f1s rpannos Cubupckoii maar-
dopwmsl [19]. Camopoanoe xeneszo GOPMUPOBATOCH BCAEACTBAE MATMATHIECKOTO B3ANMOAEHCTRIS
6a3aIbTOBOTO PACILIABA ¢ HHTPATENLIYPHYECKUM BOCCTAHOBUTEILHBIM (DIIOWAOM, KOTODLIIH Tpauc-
IMOPTHPOBAJ MeTaJlJIbl B MATMATHYECKYIO KONOHHY.

I'a66po-IIarnorpaHuTHEIR KOPOBBIH MArMATHSM, METACOMATHIM U opylIeHeHHe

Komnnexcusre MecToposkaerns GopMupOBAINCh B PHPTOTEHHBIX CTPYKTYPAX Ha yIACTKAX
AKTHBHOTO IPOSBIEHNUS IVIyOMHHBIX NAJe0HATINDPOB U (DIIOUAHBIX IOTOKOB [0 KPYIIHBIM PACKOIAM
BeMHOH KOpbI M MaHTHH. B pasnomax zeMmzO# Kopsl GOPMUPOBAINCH THIEPGABHTEI, TaG6pPOUaLI,
IIATWOTPAHUTH, CUeHUTHI. {17 Hauboiee KPYIHLIX MATMO-DYAHO-METACOMATHUECKNX B30H, BOSHIH-
KaBIINX B AIMKAJBHBIX 4aCTAX WHTDYSUH, BHIABJIEHBI IPHSHAKHM TIYOUMHHLIX (DIOULONOTOKOR,
Onu nposBeHsl B MArMAaTHTAX M METACOMATHTAX B BU/e NPOTSXEHHBIX HA IIYOHHY 30HATLHO 10~
CTPOEHHBIX METACOMATHYECKHMX KOJIOHH, UTO IONYEePKHUBAETCA IIOCIEJOBATENLHBIM H3MeHeHHeM
MUHEpPanbHBIX IapareHesucos ¢ raybunoi [20-22]. B raxux ycnosusax hopMupoBanme KOMILICKC-
HBIX DY/ IPOUCXOAMIIO IIyTeM CHEXPOHHEOTO PYA00OPABOBAHNS ¢ METACOMATHIMOM. 3aI0KeHIe py-
JOHOCHBIX CTPYKTYP CJIEAOBAJIO B [IEPHOJ 3aBepineHna pudroobpasoBanus u rabGpo-miarmorpa-
HUTHOTO, rabbpo-CHeHHTOBOr0 MarMaTH3Ma B 60PTax CBOAOBBIX MOXHATHH (KYIOIO0R) HAZ A0 U-
amupaMu. [ TakuX CTPYKTYPHO-QOPMAIIOHHEIX 30H CBOMCTBeHHO HETEHCHBHOE DASBUTHE 6asHT-
runepbasuTOBEIX, ILIATHOTPANUTHBIX, raG6po-CHeHNTOBLIX HHTPYSHI B POPMe KPYIHBIX ¥ METKIX
WHTPYSHUBOB, CBUT AaeK. I ry0mEHble pasaoMs! | IOpAaKa KORTPOIUPOBATH PAa3MeIeHIe STUX HH-
TPYy3Huii, a onepsiomue paspriBbl 11111 mOopsaKoB — COMPOBOMKAAOIINX METACOMATHUTOR ¥ KOMILICKC-
HBIX 30J0TO-INATHHOHAHBIX, 30JI0TO-PeIKOMETANIbLHLIX PyA. Paunne runepbasnr-6asuToBble WH-
TPY3UHN NPUHUMAIN yYACTHE B 30JI0TO-IIATHHONIHOM ODYAeHEHIH ITyTeM IPOABIEHHIA ABTOMETACO-
MaT03a ! HAJIOMXKeHNA THAPOTEPMAaIbHO-MeTACOMATHYECKHX IIPOIECCOB, CBABAHNHBIX CO CTAHORICHHT-
eM ra66po-IIarnoTpaRITHEIX 1 raf0po-CHeHATOBIX HHETPY3HH. B s1oT nepmog mEBepenn opMupo-
Basvch QIIONAUSHPOBAHHEBIE MaIble HHTPYSHH K faliKkoBble cepuy. CONpOBOKAAIOLINE THAPOTEPMEI
OCYIIeCTBUIN AOTONHKTENbHOE oTTopkerrne Au u ISIIT, RE us marm, pauspx MarMaTHTOB, OKDY-
JKAIOIMX ITOPOJ M HACRIINAIHACE MeTainaMu, o6pasysa MeTaJII0HOCHbIE MTHAPOTePMAILHEIE CHCTEMBL.

B semHO#t KOpe MATMaTHUeCKHH ¥ JIOCIeMarMaTHIeCKA MeTACOMATOSE IPUBOAHIR K TIepe-
pacIpesieIeRHIO, BBIHOCY H JOKAILHOMY 000Trallje o 0JIaroPOAEBIME MET&LIAMHE ITO3IHHIX 0KOJI0-
PYAHBIX MeTacoMaruToB — Koahdunmenrs Haxomwreanda Au u ST konebmiores or 0,4 1o 0,9 1 o1
1,7 no 410 {3, 9, 23, 24]. B ciryuae, KOTZA MAarMaTUATHL B 3eMHOH KOPe He MOABEPTaIuch METACOMA-
To8Yy, oHE coZepxar Au u JIII B xonnyecrsax, 6AM3KNX K POHOBOMY B HCXOAHBIX MarMmax. Yarme
TAKHEe HHTDY3UBHEIE IOPOIbI HeCyT IOBBINIEHHOE KOJTHIECTRBO 6JIarOpOLHBIX MEeTAJLIIOB B CPABHEHTH
¢ sMemapomumy nopogamu. Hanpumep, Hoprasckue Tpannet Cubupcekoii miardopmel, rab6ponast
Craeprapackoil MHTPYSHH XapaKTepusyioTes 2-3-KpaTHbIMA OBHIIEHERIMHE cogepaannamu SIIT
1 Au ITo CPaBHEHNIO ¢ TAKOBBIMH B 6asaibTORAAX CKIALUATHIX CTPYKTYD 3eMHOI Kophl: 6-15 mr/T
BMecTO 3-7 Mr/T. IIOCKOJIBKY B PA3IHYHBIX CTPYKTYDPAX 36MHOM KOPEI IIPOIeCCH] MATMATH3MA ¥ Me-
TACOMATH3MA MPOTEKANIN HeOANHAKOBO, TO BOSHHKAM TeJa ¢ PASHLIM cojleparanueM 61aropolHbIX
MeTaJLI0B B ONHOMMEHHEIX NOPOJaX. JTH DA3NUUYHA B COAEPIKAHNAX METANIOB HAOCTHramoT 5-23-
kparHOro 3HauYeHns. [losToMy ciemu(uKa PAsINIHEIX PYJOHOCHLIX CTPYKTY]D, CKODee BCeTo, ope-
[eNANach IOBLIIeHHOH (POHORBOM B0JI0TOHOCHOCTHIO HCXOIHBIX MATMATHTOR, BOKOBBIX MOPOH, & TaK-
JKe aKTHBHOCTBHIO IPOTEKAHHS IIOCIeAYIOIUX HPOIeccoB MeraMopdusMa m MeracoMarusma. Tu-
MAYHLIM IIPOAYKTOM MarMaTH49ecKOro MeTacoMaTo3a SABJISIOTCA MarHesnaasHbie cKapubl. Caarazo-
m¥e uX MHHepaJbl 00BIYHO HecyT 1,7-21-KpaTHble HOBBIMICHHLIE COAEPIKANNS 30JI0Ta 110 CpaBHe-
HHUIO ¢ OKPYRKAIIUMY HopojamMu - 7-435 mr/T sBMecTo 2-4 Mr/T B 60K0BBLIX TTOpoAax. Bo QrionasEeIx
BKJIIOUEHMAX MUHEDAJIOB MarHe3HalbHEIX CKADHOB OIIpPeJeJeH0 BOJAHOPACTBOPUMOE 30JI0T0 B KOJIH-
vecrse 1,2-9,6.106 moas/x [25]. B Munepanax nsBecTKOBLIX CKAPHOB, 06pA30BAHHEIX B IOCIEMAT-
MaTHYeCKHil 3Tal, YCTAHOBIEHO HaKomIeHne Au or 3 o 57 ¢ MaKCUMyMaM¥ KOHIIEHTPALMHY B II0-
CIeCKapHOBBIX MerTacomaruTax 1o 155-300 pas. Ormeuaerest TPY MaKCHMYMa HAKOILICHKA XaIbKO-
GHUIBHBIX 3xeMenToR, 311" 1 30014 B MUHepaiax PasHHIX MHHEDAJIBHBIX ACCOIMAINYI CKAPHOBBIX
30H. IlepBHBIH MBKCHMyM YCTAHOBJIEH B INIWHEIN I MATHETHUTE MATHE3UAIBHBIX CKapHOB (10 50-435
Mr/T Au); BTOPOH MAKCHMYM XapaKTepeH NI MOCAeCKADHOBRIX METACOMATHTOR, CONEPIKALITIX 311~
0T, aKTHHOJIUT, MATHeTHT, XJIOPHUT C IOBRIIIeHHBIME KomngecTeamu Au, Ag, Bi, Te, As, Sb (1o 20-
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250 mr/t Au); TpeTHil MaKCcUMyM OTBeYAeT cOBCTBEHHO PYAHOHM KBAPIEBO-KapOoHaATHO-CY Tb(hHIHO
cTanzuu c HaKomernem Au, Ag, W, Bi, Te, Pt jo npoMslnnesso By ubIX coqepikanuii [16, 23, 247.

CranoBiieHre MHTPY3UH B 3eMHOU KOpE CONPOBOMKAANOCH IpoeccaMy IIOIALHOTO MeTaco-
MaTo3a (KaTHIIZATH3ANY, anb0UTH3aMH, OMOTHTHIAUH) B OKOMOPYLHOTO JOKATBHOIO METACO-
Marosa (rpeiiseEusanyuy, rymMOenTH3aNNN, HePesHTHIAMNA-IMCTBeHUTH3AIINY, APTHILIMBAIINN, OK-
papuesanus). [Ipu miomaggoM MeTacoMaTo3e YCTAHOBJICHO epepacipefeienre ¥ BEIHOC Al 1o 40-
50% m3 mopo 30H IEJIOYHOIO MeTACOMATO3a B BePXHIME FODHUIOHTEI THAPOTePMAILHO- MeTACOMATY -
YeCKHX KOJIO0HH (2-3 Mr/T BMecto 3,6-8 mr/t Au) u npuszoc Pt, Pd go K, 2T <410. IIpomece okomxo-
PYAHON IpeiseHM3aNuN, OepesHTU3aIHN-INCTBeHHTHSAIMN, apTHJLIN3aIHE COTPOBOKIAILCT HAa-
rxomnernuem Au, ST go K At or 50 mo 300 1 K 9T 0 410-600. MakcuMma bEble KORIEHTPAIUT AU

n 31T BLIABIEHDI B OKBAPIOBAHEBIX M CYIHOHUAUSNDOBAHNLIX OKONOPYIHBIX HOPOJAX: K A+ >300-
1300 1 K21 >1000-9500 [3, 16]. B ragoBo-KUAKNX BRIOUEHHAX MIHEPATOB OKOJOPYIHBIX MeTa-
comMaTuToB BeIgBIeHO 1,2-30.106 mons/n1 Au.

T'ecsoro-reoxmmuyeckne Moaenu (I)OpMHpOBaHI'IH KOMIJIEKCHBIX MeCTOpO?K,ZIeHHﬁ

J1a 30/10TO-IIATHHOHOCHBIX MEAHO-HUKEIbCYIbOUAHLIX, XPOMHTOBLIX, THTAHOMAIHETHUTO-
BbIX Oasur-rurnepbasuToBRIX HHTPY3HEOB MATMaTHUECKAsd IPUPOLA 30JI0TO-IIIATHHOUIHOTO 0Py Le-
HeHU 000CHOBBIBARTCH IPUSHAKAMY l1apareHesnca IopoAootpasyIomiuX U PyAHBIX MUHEEpaIoB, Ie-
TPOJIOTHIECKNMY H TeOXUMHYECKIIMY JaHHBIMHI JOBOJbHO yoenurensHo, ['eOXMMUYECKIMHE HCCe-
LOBAHHAMH JOKA3AHA BeAYIasA DOJIDb CePhl, ABIEHUH CyTbGOUIN3ANNYT B HAKOILICHNH XaTbKo(IIh-
HBIX H 6saropoAHbIX MeTalnoB B Oasurax-ramepbasurax [11, 26). Ilpu BoICOKUX TeMmepaTypax H
laBjIeHNAX cepa MOIIa HAKAIJIMBATHCA B 9THX Marmarurax o 2-3% wu, 6aarogapsa CBOEM CROMCT-
BaM, 3aXBaThIBaJIA U 3aX0paHuBaa 6,1aropofHble MeTAJLILL B HHTPY3nuBax. OcoGeHHO aKTUBHO IIPO-
1eCCHl CYMb(PUAN3AIUN PACILIABOB IIPOTEKATH B IPOMEKYTOUHEBIX 0Yarax OpH MOCTYIIIEHNY B HUX
TpaHcMarmMaTudeckux Guonnos. Ilpegmonaraercs mantuiinas npupoa Takux QIIOHIOB M HACHL-
IEHHOCTh WX POLAH-HOHOM, KapbOHUIAMH, Cepoil, XI0poM, HTOPOM, CIIOCOBHBIMA TPAHCHOPTHPO-
Bate Cu, Ni, Bi, Te, Au, Ag, Pt, Pd, Rh, Mo, W ma MarMaTH4ecKoM ¥ IOCIeMAaTrMaTHIecKoM 5T -
nax GhopMUPOBAHKMA KOMILIEKCHBIX MecTopoxjenuil. IIpu uponeccax cynabdypusanuyu marm Au,
Pt, Pd, Cd, Bi, Te, Mo, W B BrJje pAaCTBOPHMEIX KOMILIEKCHBIX COCLNHEHMN nepexoZuny B paciias.
Hanwupe B MarmaTudeckoil cucTeMe MOARCYAb(HIOB MISTOUHLIX METALIOB CIOCOGCTBOBAIIO WHTEH-
cupuKanum oTUX HIporeccos [27]. MiMenHO coBMemenueM cyiabbuLoB 6JIATOPOXHBIX METAJIOB C
CyJb(QuamMu HeIOYHLIX METAJLIOB B 09araxX CHIMKATHBIX PACILIABOB ClelyeT 00bACHATE Py LOTeHe-
pupyomie cnocoGHOCTH MArM IIOBHIIEHHOH OCHOBHOCTH-IENOUHOCTH. [Ipu mpomeccax eppuTu-
3alMK MKENe3UCTHIX CHIMKATOB U MeTalIu3anuy 6a3aIbTOBOI0 PACILIABA B YCIOBUAX 3€MHOM KOPBI
IIPOUCXOLUT0 AKXTUBHOE PACTBOPEHUE 30JI0TA, NIATHHOWAOB, PEAKHX METAJLIOB B OKHCHO-CHIMKAT-
HBIX pacniaBax. Bo (GroHzoHachIIIeHHBIX paciiaBax, 060rauleHHEIX cepoli, raJOreHNIAMH, IIHa-
HHUJaM¥, KapOOHUIaMH, IPOMCXONMIO Iepepacipeseienne 6IarOpPOAHBIX, XaTbKOQUIbHBIX, peil-
KX 31eMEHTOB MeXAY PasiuYHbIMY (asaMy KPHUCTALIKIANuA 6Iarofapd uxX XAMHIECKOMY CPOJ-
CTBY C JaHHBIMY COeUHCHUAMHU.

®opMuposanue Haubolee KPYIHBIX B YHWKAILHBIX KOMILIEKCHBIX 30J0TO-ILIATHHONIHO-
PEAKOMETANIBHBIX THAPDOTEPMATLHBIX MECTODOMIEHNHA B GepesuTax-INCTBeHUTAX , APTHAIUIATAX
UEPHOCHAHIEBLIX TOJNIY CKJAaAYaTOo-PHTOTeHHEIX CTPYKTYD OCALOYHO-BYJIKAHOTEHHBIX IIOSICORB,
HOP(MUPOBBIX, YPTUT-CHEHUTOEBIX, rab6po-IIarnorpaguTHLIX HHTPYBHBOB HPOTeP030a-(haHepos3os
TPARTYETCA C MO3UIHHA acTeHoCHePHOro JNANNDPU3Ma, MAHTHITHOTO ¥ BHYTPHKODPOBOTO METACOMAa-
trama [3, 21, 22]. B mepuoa BHyTPUMaHTHIHOTO METACOMATHSMA IPOMCXOAINIIO HAKOILIeHIe 6.1aT0-
POAHBIX MEeTAaJIJIOB BO PIIOUAHEIX cucTeMax 10 50% oT 06m1ero UX KOJIHMYeCcTBA B UCXONHOM MaHTH -
HowM BemecTse [3, 9]. KomnnexcHble MecTOpOKIeHNS CRAANYATEIX o6aacTell, IIaThOPM CBI3AHEL C
MarMaTHYeCKUMH (DOPMANWAMY PAHHET€OCHHKJIHMHAILHOIO, NHBEPCHOHHO-OPOIeHHOTIO, HOCTOPO-
TeHHOI'O PHPTOTeHHO-CYONNaT(HOPMEHHEOTO STAIIOB PASBUTHA MOABUKHEIX 30H ¥ C CONMPAMKEHHBIMU
MeracoMaTuTaMM. Bo (GIIONAMPOBAaHHEBIX PACILIABAX IPOMEKYTOUHEIX OYATOB, 000TAIleHHbIX IHa-
HUZaMHi, KapOOHUIAMH, FaTOTeHNAAMY, CYIbMOUIHOM cepoil, IPOUCXOMUIIO HHTEHCHBHOE Iepepac-
npejienenue 30J10Ta, I, peaxux MeranLnoB G6rarofaps CPOACTBY HOCHETHUX € HEPEYHCISHHBIMHI
coepuHeHnsAMU. Pasnuunsie coornomennsa CO, CO,, CH,, Cl, F, P, H,S, CNS Bo ¢hI0nIHbIX CHCTe-

MaX pasAMYHBIX HHTPY3WH U obecieunBato pasHoobpasue CONPOBOKAAIOINET0 KOMILIEKCHOTO 0Py~
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nenennd. I'eonoro-reHeTHYECKAa MOJENb TAKNX KOMILIEKCHBIX PYZHBIX NONel ¥ MeCTOPOMKIeHMH
npencTaBIfAeTcA B TAaKOM Buze [3, 9]

1) BHYTPUMaHTHNHBIH MeTACOMATOS ¢ TepepacIpe/ e eHneM Au, 3IIT, RE Mesxny marmarn-
YEeCKHM paciiaBoM u (ionnHol cucremoi (K, A >0,5) 8 acremonurax;

2) BHezpeHme IO TIYGUHHBIM DACKOIaM YVABTPAOCHOBHLIX-OCHOBHBIX - [1JIarHOT PAHUTHBIX
Marm i popmMupoBanue GIIOUAN3NPOBAHHBIX HHTPYSHI O BO3AEHCTBIEM MAHTHHHOTO QUIIONIHO-
ro HOTOKa, 000TAIeHHOTO 61aropoHEIMHE METALIAMHA (KA >300);

3) obpazoBanme GIIONANSUPOBAHHBIX PYIOHOCHBIX MATMATHTOB qepes IPOMeKYTOUHbBIe 0ua-
ru-Kameps! Ha rity6unax 20-5 KM IpH HOLTOKe TTYSUHEBIX (DIIOHAOB, o0yCIOBIHBAIOIIHX CYIbDY-
PH3ANNIO, (PEPPUTHBANMIO, XIOPUANSANKIO-PTOPHANBAIINIO U JaxbHedInyio nuddbepeHnHannio
MAHTHHHEIX 0832 IbTORIHEIX MarM;

4) cranoserue IpU GUKCAINY cephI CYIb(MMIOHOCHBIX, 1260 oboramennnx(n 10-6-5yac. % )
80J10TOM, IIATHHOUAAMH, peAKuMH MeTaramu (Bi, Te, Se, Mo, W, Re, Nb, Ta, P.3.9.) yaeprpama-
bur-madUTOBLIX TR

5) KOHTAMWHAIIUA MarM KOPOBBIM MaTepHATIOM IPH BHYTPHKODPOBOM JHAIIHDPHU3ME W HAChIIIe-
HUY UX CePOHOCHBIMH, KAPOOHWIbHO-DOAAHHCTHIMHE, XJIODHAHO-QTOPUAHEIME MeTAIOHOCHbIMI
QuaronnaMu 1 GOPMHUPOBAHHNE MajbIX MHTPY3UH, CepHil faex ra66po-rIarnorpaBuTHON, CHEHUT-
rpaguTHOH QopManuil ¥ METACOMATUTOR anbOUTHT-KaTHIIIATHT-CKAPHOBO-TPeii3e H-IPOIHANT-6e-
PesnuT-IHCTBeHHT-apIrHJUIMBUTOBBIX (hOPMATHiL;

6) HachIteHMe Tea 06PasyIONINXCsl MeTACOMATHTOR KBapUeM ¥ CyAb(puIaMu, CONPOROKIAB-
meeca xounenrpuposarueM S1II', Au, RE B onpeneneHHsIX 30HaX PYAHO-METACOMATHIECKON KO-
agonusl: Ir, Os, Ru, Mo, Sn, W B umseit, a Pt, Pd, Rh, Au, Mo, W, Bi, Te, Se, Cd, Tl, Re (6ous-
11ad 4acTk) B ee cpefHel W BepxHeld yacTAX B rpeiiseHax-6epesuTax-JINCTReHUTAX -APTHILIUIUTAX C
cyabduIaMu.

Pacuersr o6beMHOTO Gananca BelecTBa IOKABANH, YTO METACOMATO3 00eCIIeUnBAL THIME 30-
40 % obwero xommuecrsa Au, 11T, RE B pyaubIx Texax. OCHOBHAS YACTE BTHX METALIOR IIPUBHO-
CHJIACE B 30HBI JOKATHBALNH DYA IIIYGHHHBIMA IUAPOTEPMAMH, OTIATABIIAMY WX HA OKLCIATO -
HbIX Gapbepax. e

TlocrenoBaTEILHOCTD IEONOTUYECKNX ¥ TeOXHMMUUYCCKIX COGBITHIL npu GopMUPOBAHNY Mec-
TOPOMIEHNH TpeACTaBAATCA cleAyomas [3]:

Manruiinsii Cranosne- 3eneno- | Buenpe- | Onmmeu- | Na-K Ilpomy- | Bepesutu- «Oxpapuesa-
MeTacoMarto3 | Hue 6azur- KaMeH- Hue rab- | HH3a- METaco- | JNHTH- 3alus, HHE, CyJib-
"yOHHHOTO runepdasu- HOE ne- 6po-nna- | wus MaTo3 3auus JHMCTBEHH- | pHImaums
BeLIECTBA TOBBIX pepox- ruorpa- | cep- BYNKa- | Tu3auus, aneOUTHTOR,
HHTpY3Hit aeHue HHTHBIX, | NEHTH- HWTOB | TPeH3CHH- | KallHUmari-
Gasuros | raGGpo- HHUTOB 3alMd, ap- | TOB, rpeise-
H cep- CHEHHT- ruInza- HOB, JIHCTBE-
HEHTH~ TpaHuT- Mg Mar- HuTOB-Gepe-
HU3aUMA | HBIX MaTHTOB, 3HTOB, ap-
runepba- | uHTPY- yraepo- THILTH3UTOB,
3UTOB 3R AMCTBIX CHAHLEB yT-
CIIAHHEB JIEPOIHCTBIX
K2=0,5-06 | K, ™=1,2-27 | 109 1,7-5,6 0,7:0,8 | 0,8-0,6 0,9-0,8 | 3-300 >300
K2=0,5 |08 36-410 >1050

Wrax, KOMILTIEKCHBIE 30/I0TO-ILIATHHOMIHO-PEAKOMETALTLHBIE MECTOPOKACHNAN pasMeinanT-
CA B OPOTEHHO-PU(DTOTEHHBIX CTPYKTYPaX PASHOTO BO3DACTA Ha IUIOMAAAX AKTHBHOIO IPOIBICHEA
HaJe0 NalupHa3Ma ¥ MAaHETHHHO-KOPOBOr0 METACOMATHA3MA.

Pasnomnas TexTOHMKa, Gasur-runepbasuT-IIATHOTDAHUTHBIN, AHOPHT-TPAHOIHOPHT-TPAa-
HUTHBIN, I(eJTOYHO-TPAHHTHBIH MHTPYSHBHBIH MAarMaTH3M, CONPOBOKIAIOIINN METACOMATHSM,
KOHTDPOJIUDYIOIIHe OPYAeHeHNe, AKTHBHO IPOABUANCE B OPOIeHHON 1 0co6eHHO B PRMTOreHHOH re-
ofMHEAMUYECKHX o6cTaHoBKax. [UyGuHEHEbIe PasIOMbl PAQTOTEHHOr0 THUIA, IPOHUKAL B MAHTHIO,
ADPEHHUPOBAIH €€ U CIOCOOCTROBAIN TPAHCIOPTY INIyGHHHOTO BEIIECTRBA B BEPXHUE CIIOHM 3eMHOM KO-
pbl. Pasiwqnble THIBI MAIrMATHTOB, METACOMATHTOB ¥ KOMILIEKCHBIX DY dopMHUpPOBATNCE B Ha-
4aJibHbIH, He3aBePIIeHHEIN U 3aBePIIeHHbIH 9Tans! pudTorenesa, B oToM HanpasieHUH HaMeuaeT-
CA 9BONIONUSA MarMaTH3Ma OT OCHOBHOTO-YJIbTPAOCHOBHOTO UYepes aHAESHTOBBIA K IIeI0UHO-KPeM-
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HEKHCIOMY, & TAKIKe COIIPOBOMIAIOIIEro PAasHOTHITHOTO METACOMATHUSMA B KOMILIEKCHOI'0 OpY/eHe"
HUsA.

Pynonocusie reoiorudeckre GOpMaUUH TATOTEIOT K BHYTPHUTCOCHHKIMHAILELIM TIOLHATH-
SIM, TOPCTO-TPabeHOBLIM CTPYKTYPaM, K pUMTOTeHHBIM BIaJHHAM, Iporubam, 30HAM pasioMoB Ha
YYACTKAX TEKTOHO-THAPOTEPMAJIbHOTO PASYILIOTHEHUA BMEIIAIONMX ITOPOA.

B pynmo-MeTacoMaTHUECKNKX KOJOHHAX NPOABUNACE CIAeAYIOMAS 30HAJLHOCTh METACOMATH-
TOB ¥ PYZ: BHH3Y — CKADHBI, IeJIOUHbIe METACOMATHTHI, TPEN3eHbI ¢ BKPAILIeHHON 300TO-TIIaTIHHO-
naHO-MONu6AeH-BONB(hPaMOBOY MHUHepanusanuell; B cpefHell YacTH — OepesmThl, JUCTBEHHTHI C
IITOKBEPKOBOM 30JI0TO-IIIATHHO-MOJHOIeH-BUCMY T-TeIIYPUAHONR MUHepaIu3alueil; BBepXyY — JH-
CTBEHHTHI, KBAPUEBO-’KUIBHBIE ¢ 30JI0TO-CYIbMOUIHO-ILIATHHO-TIAIa{eBOM acconHane:i.

TInaTmHOBEIE MeTaAABI B BOJOTHIX, CYAbMHUIHEIX MECTOPOXRICHUAX BHISBISIOTCA B DAHHHX
cxapuoBbIxX (1-7,2 r/1 Pt), anpbur-ramumuaroesix (0,1-1,3 v/t Pt), B mosguaux rpeiiseHossx, 6epe-
S3HUT-JIHMCTBEHUTOBBIX, apTHIJIHSHTOBEIX MeTacoMmaruTax (1-9,3 r/t Pt) u ocobeHHO B MBIIILAKOBO-
cyapQUIHBIX ¥ BHCMYT-TeJIYPUAHBIX acconuaumax. [Ias HEX yeraHABAMBaeTCH CTYIEHIATO IO~
caenosareibHas nmpupojsa Hakonnerus Au, 911, RE B soHax pynoJoKalIu3ainy B IePUOALI CENM-
MeHTOTeHes3a, MeTaMophuaMa, MeracoMarusMa U pyrooTnoxkenns: Kudlll' usmensercst or 0,5 mo
410 u 9150 [3, 28]. ILtaTuHOBSIE METANILI HAXOAATCA B py/JAaxX B HopMe CAMOPOAHEIX METATIIOB, HX
CILIaBOB, TeLIYPHUAOB, CEIEHU0OB, MBIIIbAKOBO-CEPHUCTRIX coeauueru# (xo 20-30 % ) n roukomuc-
nepcHbix npumeceit (o 80% ) B cyasbdunax, oxcuaax. Pasmep rakux Bpifenenuii cocrasuaser 0,01-
0,1 1 0,1-9 mxm [3]. Taxue yapTpaTOHKYE BHIACACHHA IJIATHHOBEIX METAJLIIOB, Ha3hblBaeMbIe KIac-
TePaAMHE, CYIECTBEHHO 3aTPYAHIOT UX AUATHOCTUKY H IOCHeAYIONIee H3BIeUeHNe H3 KOMILIEKCHBIX
pyZa.

HauGosee mepcriexTUBHBIME JUIS 00HADYIKEHHA HETPANHIMOHHBLIX 30JI0TO-ILIATHHONIHO-
PeIKOMETALIBHBIX PYIHBIX 00BEKTOB cielyeT CUHTATH IPOTEepPO30i-QaHepOo30oUCKHe OPOreHHbIe,
pudTOTeHHEIE CTPYKTYPHI U 30HBI TEKTOHOMATMATHYECKON aKTUBHUBAIMA DaHee KOHCOMUAUPOBaH-
HBIX OJIOKOB 38MHOU KODHI ¢ YeDHOCHIAHIEBEIMY I'OPU30HTAMH, B KOTODHIX o0HADPYKMBAIOTCHA Ta6-
Opo-nraruorpaduTHRIe, JUOPUAT-TPAHOLHOPUT-TPAHUTHELE, [eJNOUYHO-rpaHuTHbIe nHTpYsun. Cpenn
HUX UMeIoTcs MIIOMa3HTOBbIe DeJKOMETANIbHEIe I'PAHHTEI ¢ TIOBHIIIEHHBIMY (DOHOBBIMH COAEPIKa-
Huavu Au, Ag, Sn, W, Mo, Ta, Nb, Bi, Te, Se, As. Oar 0TAM4aI0TCA ITHPOKUM IPOABIECHUEM AB-
TOMETACOMATHYECKUX [IPONECCOB aJbOMTHIAINA-KaIuIINaTH3aun-rpeisenusanun-6epesnTnsa-
OHHA-8PrUIIN3aIHA ¢ CONYTCTBYIONUM KOMILIEKCHBIM opyLeHeEneM. NHTPY3UBH ¢ TAKHMY MHAHEe-
paJyIOTO-TEOXUMUYECKUMHU TOKA3aTeNAMH pacupocTpaHerbl B Anrtae-Casucexkom, 3abafikaibCcKoM,
Bepxoancxom, Oxorcko-Uykorckom, Kamuarckom, YpannckoMm permonax Pocenn.

TeoxumudecKkue NPUYNHLI COBMEIeHUS PAa3ANYHON PYAHOI
MUHePaJIH3AIHMH B KOMIIJIEKCHBIX MEeCTOPOMIeHH AX

Paccmorpum ocobernrocTi pacupeneseHns xaopa u Gropa B ra3oBo-KUAKUX BKIIOUSHHAX B
MHUHepantax pyHx, OKOJOPYIHLIX METACOMATHTOB ¥ B MHTPY3UBHBIX OMOTHTAX Pa3HBIX THIIOB KOM-
IIE€KCHBIX PYAHBIX MECTOPOMKIACHMHA.

CocTaB 1 cROHCTBA Ta30BO-KUIKKX, PACCOABHAIX BKAOUSHAH N3YUCHBI B MUHEPATIAX 30J0TO-
CKapHOBBIX, MKUJILHO-INTOKBEPKOBLIX KBAPIEBO-30J0T0-CYNb(DUIELIX, 30I0TO-IOPHUPOBLIX, Me-
HO-MOJuOAeH-TOPHHUPOBLIX, BOJIOTO-6epUII-KOTYMOUTORBIX, 30JI0TO-CePEOPAHBIX MECTOPOMKICHAH
nporepososa-(paHepo30d. BruIN M3yUeHb! BKIIOUEHNS B MUHEPAJaX CKAPHOB, alh0uT-KadunInaro-
BBIX, I'PEH3EHOBBIX, I'yMOEHTOBBIX, OEPE3UT-TUCTBEHNTORBIX, APTHIJN3UTOBEIX METACOMATHTOB 1
PVA Pa3AUYHBIX TUIIOB MECTOPOKAEHNI MeTOoaM¥ JBOHHBIX ¥ TPOWHBIX BOLHBIX BHITAMKEK, AHAIYA-
3a razoBo¥ (asel, JeKpennuTaAnNY, roMoresusanuy [25]. Beliy nojiyueHs! TaKHe Pe3yILTATL.

MaruesuaJybHble ¥ W3BECTKOBBIE CKADHBI C 30JO0THIM ODYACHEHWEM XapaKTepHU3yIOTCH XJO-
PHUIHO-TUAPOKAPOOHATHO - HATPHEBO-KAIbIHEB0- MATHHUEBLIM COCTABOM BKIIOUEHHH ¢ COOTHOLIEHM-
amu CI:F'=33:1-+200:1, Nat:K+=1,8:1+5:1, Cl-:HCO03-:80,-2=1:1:0+ 7:10:1 u Temueparypamu
TOMOTEeHM3aNH PACIIaBHO-PACCONLHBIX BKJIIOUEHHH B MIHepatax MariesuaibHbIX cKapHos 830-
570°C, a rasopo-xxuakux — 630-200°C B mumepasax MarsesyialbHBIX K K3BECTKOBBIX CKAPHOR.
MnapHsie MPHEDAIE 30JI0TEIX DY B CKADHAX MMEIOT XJIOPHIHO-TUAPOKAapGOHATHO-KaIbIIHeBO-Ha-
TPHEBBIH WIH XJIOPHIHO-CEPHUCTO-KAJILIMEBO-HATPUEBHIHA COCTAB TAa30BO-KHUIKKX BKIIOYEHMH,

TeMuepaTypsl roMoreHusanuu u gexpenmranmun 440-2400C ¢ coornomennamu Cl:F=31:1 u Cl
:HCO,:50,2=1,5:1:1,1, Nat:K+=1:8 +6:1.
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IIponyKTHBHEBIE KBAPI B MKUIBHBIX, IITOKBEPKOBEIX 30J0TOPYAHLIX MECTOPOMKALHNH OTINYA-
0TCA THAPOKAPOOHATHO-CePHUCTO-XIOPHAHO-HATPUEBO-KaJIbIMEBbIM COCTABOM TI'a30BO-KHAKIX
BKJIIOYeHHH ¢ coorHomernmamu Cl-:F-=233:1+600:1; CI:HCO;3:80,2=1:1:1+19:12:1 u
1,6:1:2,4; Na+t:K+=1,2:1+6,6:1; temmeparypamMu roMOTeHH3AINH K gekpenuranuy 420-1100C.

BricoxoremuepaTypHble OKONIOPYAEbIE AKTHHOTHTOBEIE METACOMATHTE UMEIOT XIOPHUIHO-TH-
IpoxapboHATHO-HATPHMEBO-MArHUEBHIH COCTaB BKJOUYEHHH ¢ oTHomweHumsmm Nat:K+=2,6:1; CI

‘HCO4":80,2=2:1:0+1,1:6,5:1, remmeparypsr romoresmsanun 430-250°C. B rymbenrax cocras
BRJIOUEHUN 0TBeYaeT MAPOKapOOHATHO-CEPHUCTO-XAOPHIHBIM, KAJINEeBO-KalbIIMeBbIM THIIAM C OT-
womenusamu Cl:F =35:1; CI:HCO;:S042=1:4,9:1,2; Na+t:K+=1,2:1 u remneparypamu 420-
220°C. Bepesurs! ¥ JHUCTBEHHTHI BCEX H3YUEHHBIX B0JOTHIX MECTODOMKICHHHA XapaKTepUsyIoTCs
KaJABIHeBO-KAJNEBO-THIPOKADOOHATHO-XJIOPHAHO-CEPDHHUCTEIM COCTABOM PACTECPOB BEJIIOUEHIH C
oraomenusmu Cl:F'=8,1+110:1; CI":HCO;:80,2=1,2:1,3:1+3:20:1; Nat:K*+=2,7:1+1:1,83 =
TeMIIepaTypaMu roMoreHusanyu u gexkpenuranuu or 360 o 1800C.

Bos0TOHOCHBIE KBapIbl 0N3TOBEDXHOCTHRIX 30I0TO-XaIeL0H-KBAPIERBLIX MeCTOPOKASHIH
B IIPOIMIRTAX, BTOPHUYHBIX KBADINTAX, aPTHINSHTAX UMEIOT FIAPOKap6OHATHO-CEPHICTO-KaTIe-
BO-KAJBI{NEBBII COCTAB BKIIOUEHHH ¢ orgomenmamm Nat:K+=1,1:1-+3,5:1; CI:HCO4:S0,2
=(:7:5-+1:25:7 u remueparypamu roMoreunsanuu u gexpennrannn 220-30°C. Pynosmemaronye
TIPONUJINTH ¥ KBAPIUTH OOHADYIRHUIN CePHUCTO-XIOPUAHO-THAPOKAPOOHATHEIN, MArHMEBO-KaTHe-
BO-HATPHEBHIH cocraB BRJAKOUYEHHNH ¢ orHomeHumamu Nat:K+=4:1-+5,5:1; ClI"HCO;:S0 2
=8:2:1- 1:0:5 8 npormaurax ¥ oT 1:1 g0 1:6 m 0:3:1+0:0:1 B XBapuuTax M TeMIEPATYPLI TOMOTe-
auzanuu 300-160°C.

B xBapmuTax MenHO-MOXHGAeH-TIOPGHPOBOTe MeCTOPOXKAeHNA KaabMakweIp B ¥ sbexucrane
PACTBOPEI BKITOUCHHI MMeIOT THAPOKapOOHaTHO-CEPHRCTRIH, HATPHEBO-KANBITHEBLIH COCTaB ¢ OTHO-
mreguamu Nat:K+=3:1; C1":F'=300:1-170:1; CI"*HCO;3":S0,2=1:2:1. fKnabHble KBAPILI 30J0TO-IOD-
duposoro Mecropoxaerus Kayubas! TOTO e PYXHOTO OIS XapaxTepH3yloTcsl THAPOKapOOHATHO-
CEPHUCTHIM, KAJbIMEBO-HATPHEBEIM COCTABOM BKIIOYeHHH ¢ oTmomermamm Nat:K+=1,4:1; CI":F”
=30:1-7:1; CI":HCO; :80,2=1:7:2 u reMIepaTypaMi FOMOTeHH3aUNH U Jexpennranuy 340-1800C.

BosororocHEe aNE0UTHTH U rpelisens! KyTypuuHCKOTO 3010T0-0epriLI-KoayMGuTOBOTO Mec-
Topoxkaenus Boerounoro CagHa IOKasaIy XIOPUIHO-QTOPHAHO-HATPHEBO-KAaJbIIUEeBHI COCTaR pac-
TBOPOB BKJOUeHHH ¢ orHomeHusMa Nat:K+=3,6:1-+5:1; ClITF'=113:1+1,1:1; CI"HCO;":8S0,2
=1:6:1-113:1:12 u remueparyps: romoreausanuu 460-260°C. IIpu sToMm HeusMeHeHHBIe &TbOUTUTEI X
rpeiiseHbl OCHADYIKMIN XJIOPUIHO-HATPHUEBLIH 1 I'HAPOKapboHaTHO-GTOPHAHO-XIOPHIHEIN, HATPHe-
BO~KaNHMeBhId BN GTOPUAHO-HATPUEBBIA coctas BKIOYeHn#d ¢ ornomenmavn Nat:K+=5:1+1,3:1;
CI:F=1,1:1+1:1,8; CI":HCO;:80,2=2:4:1 +5:2:1 u Temneparypamu romorexusanmun 480-280°C.
KBapn-opTOKI830BEI€ METACOMATHTEl HMEIOT XICPIAHO-YIVIEKHCIO-KalueBsll COCTAE BKIIOYCHNH B
KBapre, oprokiase ¢ orHomrenmsamu Nat:K+=1,1:1-+5:8; Cat2:Mg+2=2:1; CI:F'=5:1+25:1; CI"
:HCO3™: 8042=1:3:0+1:10:1.

Tlongporpad@uyecKuMy aHAIN3AMY B BRITAMKKAX U3 30JOTOHOCHBIX KBApPIEB OIpeNeIeHo 30-
Joro B komuruectrax 0,6 + 15.10-6 Mone /1, 4 B 3010TOHOCHBIX KadbnuTax - 31.10-6 moan/i. B oxo-
AOKUILHBIX GepesnTax cofep:KaHug AU BO BKIIOUEHUSX MHHepaos coctaruan 4,8.10-6 mons /1,
a B TPRHAT-TIHPOKCEHOBLIX ACCOIMANMAX B0JI0TOHOCHBIX ckaproB — 1,7.10-6 monn/m Au.

Jins 6oee HAIIAZHOTO IPE/CTABIEHHNS B COCTaBaX TA30B0-KUIKNX BKIIOUeHNH B MUHepaiax
PasHBIX THIIOB MECTOPOXIeHKl puBeeH rpaduk coorromennit C1” Kk F~ (puc. 1). Aranus s1oro re-
OXHMHYECKOTO rpaduKa moKasal: CIefyIoniee.

Kornerrpanuu Cl” 1 F7 B ra3oBo-XuIKUX BKIIOYEHNAX MUHEPATIOB PasHbIX | OfHUX H TeX Ke
DYAHBIX MECTOpPOXKAeHUH OTImUaiTes cyuiecTsenHo. IIpn sTom HabmogaeTca MepeKprITHe Tomaei

ornomenuii cofgepxanuii Cl” u F~ 114 Munepaios pyL, OKOIOPYAHBIX METACOMATHTOB 30JI0TO-CKap-
HOBBIX, KBapIeBO-30J0TOPYAHbIX, 30JI0TO-MeLHO-HOPMUPOBRIX ¥ MeXHO-MOJMGAeH-OpHHPOBRIX
06eKToB. JINITL MEHEPaIbl 30JI0TOHOCHBIX AILOUTHTOR, KaJWIIIaTHTOB 1 rpeiisenos Kyrypuns-
CKOTO 30J0TO-pefKoMeTaniasaoro (c Au, Be, Nb, Ta, Sn, Zr) MecToporxaerns 06pasoBain Ha PUCYH-
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CU, mein

35 4

F, main

01 0.5 1,0 30 32

Puc. 1. Coomnowenue uonos Cl- k F- 2a3080-#udrux sxiouenuil 8 MuHepaiax CKapros (Ununess, ac-
caum, zpanam, duoncud, zefenbepzum, 6e3y6UAH, CKANOLUNL, 60LLACMORUM ), Gepe3umos, zymbeumos, aisou-
MUMOS KAAULRAMUMOE ( K6apy, KapfonambL) 3010MmopydnsLX, gonomo-medno-Morubden-nophuposeix, 3010-
mo-6epuni-KonymOum-Kaccunepumossvlx mecmopoxcdenuil no fannubin 600nbLx soimarcex (no KopobGelinuko-

8y, [25] ).
I - munvrno-wmoreeprosoie, eKpannentoie 30a0mopydusie (¢ conymemayoueir Bi, Te, W munepanusa-

yueit) mecmoponcdenus (Jwbasunckoe, Kommynaposcroe, Baraxwuncrkoe, Koncmanumunoscroe, Ydaproe,
davdopaduncioe, Hapmumancroe );

II - zonomo-crapuossie mecmopoxcdenus {Onvxosckoe, Medsexcve, Tapdarcroe );

IIT - 30.t0mo-medno-noppupossie mecmopoxdenus ( Kayavdurncroe );

1V — medno-moaubfernosoe c Au Kanvmarwipcroe mecmopoxcdenue;

V — s0n0mo-6epunn-Koaymbum-kaccumepumosoe Kymypuuncroe mecmopoxcdenue,

ke obocobuerHoe reoxumuyeckoe nose Cl-:F- 6narogapa moBslmeHEoOMY cooTHOIMeRMI0 agnonos Cl-
u F- B cocTaBe rasoBo-XugKAX BKIIOYEHHIHA.

Tlo panueiM uecaenoBanmii A M.I'yceBa, E.A.I'ycepa [29], B.M.Corrurosa u A.Il.Bepaunoit
[30}, A.Il.Bepsusoii ¢ coasropamu [31] ocobennocreit pacnpeneneaus Cl u F B cocrase 6moTuTon
TPaHUTON/OB 30JIOTOPYAHBIX, B0JOTO-ILIATHHOMAHLIX M MOJUOAEH-TOPPHUPOBHIX PYAHBIX ITOIel
Anrae-CasHCKO crmamyaroil obnact, 3abaiikanss, craHoBoro xpebra u KypaMuHCKOro pernoHa
Tags-Mlana [32] arTopom mocTpoeHs! rpa@uKy COOTHOINEHUH UX KOHIEHTpAN U, IPUBeeHHEIe Ha
pHCYHEKe 2.

AHanus DOCTPOEHHBIX IpadmKoB orasan cienyiomee. leoxumuueckue nond I, IT u III coor-
gomenuii Cl k¥ F B 6m0oTHTAaX 30JI0TOHOCHBIX IDAHUTOUAOB (IIArHOIPAHUTOB, 'PAHOJUODHTOB, TOHA~
JIUTOR, MOHIIOHHTOB, CHEHUTOB, JeHKOTPDaEUTOB, creanT-nophupos [29-31]) sannmaror pesko 06o-
cobyieHHBIE ILIOIIAAY IO OTHONIEHHIO K oo IV B rpapur-nopdupax, rpanoguopur-nopdupax, cu-
eHUT-HIOPpQHPax MeZHO-MOIHOReH-IopOUPOBEIX MecToposkaeruil [30-32] wa pucynxe 2. 9ro mop-
TBEPKIAET PEe3KO HeOAHOPOJHbIE PacIpefeleHus JaHHBIX dJIeMEeHTOB-MUHEPAaIu3aToOPOB B HATPY-
3UBHBIX OHOTHTaX 30JM0TOPYAHBIX M MoJAubAeH-TOPGUPOBHIX mmojell u mecropomxnennii, [Ipu srom
coornomerusg Cl n F B 6mornTax KpapieBo-30J0TOPYAHEIX U 30J0T0-CKAPHOBRIX MECTODOMKIeHUIE
o6pasyIoT apeall COBMeNIeHHbIX reoxumudeckux noneit I, I1 u 11l na pucyske 2. Ilpusesennkie rpa-
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Puc. 2. Coomunowenue codepucanuii Cl u F 6 6uomumax zpaHumoudos Keapyeso-3040mopydnstx { noje
I na zpagure ), 3onomo-cicaprosvix (nonre I11), sonomopydubix nposenenutt Kypamuncrozo pezuona Tanb-
HIana (noae II); meduo-morublern-nopgupoevix (noxe IV) mecmoponcdenuit Anmae-Caaunckoil, 3abalinano-
ckoil ckaaduamelx odnacmeil [ 29-32].

Buvidenenvl zeoxumuuecrkue noas coomnowenuii Cl k F 8 6uomumax eparnumoudos Bepuryavcrozo, Pe-
doposcrozo, Ilenmpanvnozo, Syn-Xoabunckozo keapyego-zonomopydnsix (noae I ); Hamanwvesckozo, Maiicko-
20, Tapdancrozo, Cunioxuncrozo, Onvxoscrozo, Yavmencrozo, Joiickozo, Kapamuncrozo 3040mo-cKapHoebLx
noxeit (none 111) Axmae-Caancroil obaacmu; 300MOKROCHbLX zpanumoudos Kypamuncrozo pezuona (noae
II ):2panum-nopgupos, zpanocduopum-nopgupos, cuenum-noppupoe Copcrozo, Axcyzcrozo, }I{upercencmozo,
Medno-moaubden-nopguposslx mecmopoxdenuti Cubupu 1 Morubden-noppuposvix npossienuil Cmanosozo
xpema (noae IV)[31].

buru ToKaskEIBaIOT, yTo KoHuerTpanuu Cl u F B MCXONHBIX pacIIaBax ¥ MarMariudecKkux QiIonmgax,
(GOPMUDOBABIINX MAarMATHThI, ObIIM GIUIKUMH H He IIPEBLINIANN 3HAUCHWHN MX COOTHOMIEHHIH OT
1:3 mo 4:1.

JInms B 6morTHTax JAeHKOTDAHMTOR, cHeBMUT-nopdupor Copcroro MoambpeH-riopdupoBoro
pyasoro rtons coorsomennd CL:F B nefikorpannTax, rpagut- u cueHUT-nopdupax cocrapman ot 1:5
o 1:450, uTo cyIlecTBEHHO OTANYALT HX 0T OHOTHUTOB HHTPYSUBHEBIX TEJ 30J0TOPYAHEIX roneit, Tem
CaMbIM HOAUEPKHBAEGTCH PasaNure KOHIEHTPALNHA X70pa u (Topa B HCXOAHLIX MArMax ¥ MarMaTh-
YecKHX QIIOUAAX 30JOTOPYIHEIX M MOANOAeH-TT0PGHUPOBLIX IIQJIeH.

A.T'.Bragumupos ¢ coasropamu [33] moxasanm, uro conepxanue F pesko npeobiragaior Hax
Cl B crexax pacriaBHBIX BKIIOUEHHI TON430B ¥ [UPKOHOB PEAKOMETALILHLIX FPAHUTOR ¥ OHI'OH K-
toB: orromrenus F k Cl cocrasunum ot 23:1 go 200:1. Ilpusenenssie JanHbBIe TOATBEDKIAIOT PE3KOE
npeobrazaune dropa HaA XJIOPOM B PACILIaBaX H Paccosiax, GopMHPOBABIINX PEIKOMETANLILHEBIE
mecropoxaenns HOro-Bocerournoro [lamupa.

Ha pucynke 3 nokasansl coorHOmenus cogepxanuii Cl n F B 6uoTurax pyZOHOCHBIX IPDAHM-
TOUIOB CKIANYATEIX HOscoB ¥ pana, 3abalivansa, Cpegneil Asuu, CIITA, Morronuy 1o JaEHLIM HC-
caxeposanuit B.H.Xonxogrsosa, .H.Bymnsakosa [34]. Kak BEAHO 13 PHCYHKA, IPAHATOUABI, HECY-
ye CKapHoBO-MargeTuTosoe (moje 1 Ha puc. 3), 30s0T0-KBapreso-cyasbuazoe (noxae 2 va puc. 3),
30JI0TO-MeAHO-MONNGAeH-TopdupoBoe (oae 3), onosopynuoe (moie 4), Gepuanuit-rantai-unobue-
BOE, TUTHEBOE (TT0JIe 5) opyJeHeHKHe, 00pa3yIOT TeOXMMHYECKYe 0N, CYIIeCTBeHHO NepeKPhIBaIO-
nimecs MesxIy co6oit o muomagam Ha 50-20% . 9to ceasaHo ¢ TéM, 4YTO MEHepaIoo6pasyoLue mo-
cieMarMaTHyecKue QUIoniHbIe CHCTEeMbI JAHHBIX HHTPYSHHA XapaKTepH30BaluCh HOBRIICHHBIMY 1
CIMBKHMY KOHIICHTPATIMAMA MarMaToreHHBIX aHUOHOB Xiopa ¥ ¢ropa. [To coorrnomennam Fu Cl
6UOTHTAX aBTOPHI BHIAeANAH 00JaCTH WX COCTABa, XAPAKTEePH3YIOMIYEe CHEIHANU3ALNIO MATMATH-
TOB Ha pasiuvyHOe SHIAOTeHHOoe opyAeHenne. ITpm 6nuskux copeprrannax Cl u F B munepanoobpasy-
IOITHX PacTBOPax (hOPMIPOBAINCE KOMILIEKCHEIE 30JI0TO-MATHETHTOBbIE MM 30J0T0-KACCHTEPHTO-
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3 5

.Puc. 8. Coomnouenue codepaucanuil Cl u F 6 6uomumax
¢ cocmasom pydnoll MUHEPAIUSALUL 6 ZDAHUMOUIHBLY GCCOYU-
auunx cxaadwamuix cucmem (¥pana u 0p.), no danunovim
B.B.Xonodnosa, H.H.Bywasxoea [34].

Boidenenvt zeoxumuyeckue noas: 1 — nozdneocmposo-
JyacHvle 2a66po-2paHUmHnble cepUU Ypaad o0 CKApHOBO-MAZHe-
mumosvim opyderenuem; 2 — MOHAIUM-ZPAHOOUOPUMOBDHLE
NAYMOHbL OKPAUHHO-KOHMUHeHmaabrozo nosca C1, cneyua-
AUUPOBAHHblE HA Au-cyrvPudro-keapyesoe opydenenue; 3 -
zpanumoudsl ¢ Au-Cu-Mo- nopguposvin opydenenuem {(¥pan,
Rypamuncruir xpebem, 3abaiixanve, CIIIA u 0p.); 4 — zpanu-
moudut ¢ on060pydnbim opydenenuen (3abailkanve u Op. pezuo-
Hot )y & — epanumoudet ¢ Be, Ta, Nb, Li, Rb, Cs u dpyzum pedio-

Bble, HJAHU B0JOTO-MEAHO-MONubIeH-
nopupoBLIe, HAW B0JIOTO-GEPHILI-
TaHTAIATOBbIC PYAHBLIE ACCOIHAINH B
06IMXX Ie0JIOTHUYECKHX CTPYKTYpax.
TeM caMBIM CO3JABANNCH UPEAIIOCHLI-
KM [AJNf BO3BHUKHOBEHHH# B 0CODBIX
CTPYKTYPHBIX O0OOCTAHOBKAX KOM-
IJIEKCHBIX MECTOPOMKACHHIH € COBME-
IMEeHHLIME DABHOTHUHBIMM PYAHBIMU
accoumanuaMm somxora, I 1 pegrux
MeTaJLIO0B.

HUrax, reoxuMHutIecKre HCCaAeL0-
BaHMA IIOKA3alM, YTO COBMEINEHHBIE
30JI0TO-INATHHOULHO-PEIKOMETALIb"
Hble accommanuy (QOPMHUPYIOTCS HpH
GINBKOM COOTHOIIEHNH OCHOBHBIX M-
umepanuzaropos Cl u F B pynoobpasyio-
XX PACTBOPaAX, UTO IIONTBEPMHCIEHO
M3YUeHHEeM COCTaBa Ta30BO-KHIKUX
BRJIIOUEHNI B MHHEDAJaX M COTepa-
aui Cl m F B Marmaroregssix 0moTH-
TAX PAasMUYHBIX METAJJIOHOCHBIX HMH-
Tpysuii. CrezoBarenbHO, reOXMMHIYEC-
KUMH OIpAYnHaMu 00pasoBaHusa HeTpa-
IUITHOHHBLIX KOMILIEKCHEIX PYL 30J0-
Ta, INTATHHOBLIX M PEeIKMX MeTaLIoB
CcIeAyeT CUMTATH OIpefejeHHbIe COOT-
HOIIIEHHH XJopa, propa, a TaKKe Kap-
GOHMJIOB, HHUAHWIOB, CePHMCTHIX CO-
eUHEHUH B IIOCIeMATMATHYCCKHX IH-

mMemanvuvim opydenenuenm (¥Ypar, Monzonus, 3abaiikanve u
dp. pezloHbL ).

Iporepmax. 3HaAYWTENbHBIHT pasbpoc
coornomenuit Cl-:F- o ¢pmonmax on-
HUX U TeX JKe W PASHBIX THUIIOB MeCTOPOMIeHUH obecneunBaeT MepeKpLITHe Ha I'paduKaxX TeOXUMU-
YeCKHUX ToJNedl pasHBIX THIOB Py U MATMATHTOB. MMeHHO GAYKTYAIUsa MUHEPANLoOOpasyIommx
PACTBOPOSB NMPUBOAUT K BOBHNKHOBEHHIO IEDEXOXHEIX THIIOB IPOAYKTHBHLIX MHHEPAIU3anui, T.€.
KOMILUIEKCHBIX PYJ B OIIpeIeIeHHbIX CTPYKTYDHBIX O6cTaEoBKax . MccreoBaHNAME aBTODA HOKABA-
HO, YTO KOMILIEKCHBIE 30JI0TO-PeAKOMETAIbHBIE M 30/I0TO-IUVIATHHOULHO-PEAKOMeTAIbHBIe Mec-
TopoxAeHusa GOPMHUPOBAINCE IPH YIACTHY MHHEpPasoo0pasyouInx DACTBOPOB, HMEBIINX COOTHO-
menua Cl-:F- or 5:1 go 1,1:1. Hampotus, coGcTBEHHO 30J0TOPYAHBIE 00BEKTH XAaDAKTEPUSYIOTCH
orHomeHuAMu Cl-:F- Bo daongax ot 5 o 110:1. B paborax Y. H.Bymuusaxosa, B.B.Xoxognosa 1o-
KasaHo, uro 10 coorHomennsM Cl ¥ F B uprpysusBHeIX GHOTHTAX BRIZEAAIOTCH MEOXUMUYECKHE 110~
JisI TaG6pO-TIIarMOrPaHATHEIX HHTPYSHH € 30JI0TO-CYAbGHAHO-KBAPIEBLIM, FPAHUTONIHBIX HHTPY-
31il ¢ 30J10TO-MeIHO-MOANGeH-TOPOHUPOBLIM, OAOBAHHEIM M OepHILIAH-TaHTa - Hu00UH-TUTHEeBLIM
opyrererueMm. OnHaxo 97H reoxumudeckue nouasa Cl u F Ha rpadukax cylmiecTBeHHO NePEeKPHIBAIOT-
Csl, YTO CBUAETENLCTBYET O BOSMOMKHOCTH (JOPMUPOBAHNA KOMILIEKCHBIX 30JI0TO-DEAKOMETATABHBIX
pyz mocneMarMmarudecKkumu prouzamu. Bauskue coorHomenns 8 6uotnrax rpanuronnos Clu F B
npegenax or 1:1 go 1:30 cBocTBEHHBI AJIA KOMIJIEKCHBIX DYX, a JJIf OHOTUTOB IPagNUTOB cobeTBeH-
HO PeJKOMETANILHBIX MEeCTOPOXKACHHUH dTOT reOX HMHYECKHH TTOKA3aTexb JOJIKeH IPeBhIaTh 3Ha-
venus 1:30-1:60 u Gosee.

JUTEPATYPA

1. Benesoanckuit B.U., 3yGarapesa JI.J., Mummnesa H.B. Braropogsasie MeTannsl B KOM-
NIEeKCHBIX PyZax 3apy0eskHbIX MecTopoxaenuii. M.: BUIDOMC, 1991. 47 ¢,

2. Oprros B.II. MutepanbHO-CHIPHEBOH HOTEHIMAN ¥ IeoJiorHdecKasn cayxba Poccun Ha 10-
pore XXI Bexa // PasBeaxa u oxpara Hezap. 1995, Ne 1. C, 3-5.

180



3. Kopobeitankos A.P. HeTpaszanuorasie KOMILTEKCHEIE 30T0TO-TLIATHHOR/HEIE MECTODOMK-
neHnA cKiIardaTeix mosacor. Hosocmbuper: HUTL OUI'TM CO PAH, 1999. 237 c.

4. Jlaspxo E.E., Ceperxo B.B. ITepufoTrTs! ¢ 30HATBHEIMY I'PDAHATAME U3 KUMOepIUTOB JKY-
run: CBUNeTeIHLCTBO BEICOKOTEMIIEPATYPHOTO MIYOMHEOT0 METACOMATO3a ¥ BHYTPUMAHTHIHOTO Me-
racomarusma? // Uss. AH CCCP, Cep. reon. 1983. Ne 12. C. 41-53.

5. Puarsya A.9. Cocras u nerposorus maatun 3eman. M.: Hexpa, 1981. 584 c.

6. Pa6unkor M.I1., Beruep A.JI. Cocras BogHBIX QIIONAOB, PABHOBECHBIX ¢ (IIOTONHATCOAED-
JHKAIUME MaHTHHHBIMY IapareHesucaMy IPH BRICOKHX JaBJIEHHMAX W TeMueparypax // HMss. AH
CCCP. Cepusa reos. 1980. Nz 3. C. 56-61.

7. Anderson D.L. The derthe of mantle zeservoirs. Magmatic processes Physicochemical in
Principles // The Geochemical Society, Special Publication 1 // Edly B.O. Musen, 1987. P.3-12.

8. Boettcher A.L., O'Neil J.R., Windom K.E. et. al. Metasomatism of the upper mantle and
the genesis of kimberlites and alkalibasalts \\ Proc. 2-nd Internat. Kimberlite konf. 1979, V.P,
173-182.

9. Kopobeiinnkos A.D. 30,1070 B 9HACTEHHBIX IIpoIeccax 3eMHON Kopnr u ManThu // ok,
AH CCCP. 1988. T. 299. Ne 5. C. 1233-1237.

10. Onetianxos B.B., KopobGeitauxos A.®., Konsurosa A.T. u ap. [Inartuua u nannazuii 8 Me-
Tasanyeckoi dase semurix 6asuros // Hoxn. PAH. 1999. T, 364. Ne 1. C. 107-109.

11. Hlepbaxos 10.T'. Meoxumus 30/10TOPYAHBIX MecTOpoxkgeHn B Kysnenxom Anaray u 'op-
"HoM Axnrae. Hopocubupek: Hayka, 1974. 280 c.

12. Green H.W., Gueguen Y. Origin of kimberlite pipes by diapiric upwelling in the upper
mantle \\ Nature, 1974. V. 249. N 5458. P. 617-620.

13. Lloyd. F.E., Bailey D.K. Light element metasomatism of the continental mantle: the evi-
dence and the conseguences // Phys, Chem. Earth. 1975. V. 9. P. 389-416.

14. Kopobeitankos A.®. OpaknmoEEpOBaHUE 30JI0Ta B MAarMATHYECKOM DACILIaBe IPH ero
kpucraninsanum // Hoxa, AH CCCP. 1981. T. 258. Ne 5. C. 1200-1204.

15. Pa6unros U.1I., Ebumor A.C., Kyaurne B.M., uxus H.JI. ®usuarko-xuMuieckuil aga-
JIVI3 TIOBEJIeHH A 3071074 B IIpoiecce Aerasanun xucabx Marm // IIpobiaeMsr reoXuMuy SHIOTEHHBIX
mnpoueccos. Hosocubupex: Hayxa, 1977. C. 14-18.

16. Kopobefinnxor A.D. Verosusa KOHIEHTDAIAY 30JI0TA B TANE030HCKUX oporeHax. Hoso-
cubupex: Urul’ CO AH CCCP. 1987. 177 c.

17. Oneitauxos B.B., KopobGeiinuros A.@., Yecuoxos B.JI. K reoxnmun 3oyora B Tpanmoseix
obpaszosannax Bocrounoit wacrn Cubupexoil niargopmsl // Teonorna m reoxumus 6asutos Boc-
rouHoit yactr Cubupckoi mrargopmei. M.: Hayka, 1973. C. 105-119.

18. Ozeftauxor B.B., Bacunses ¥0.P., Kopobeiinnkos A.P. 1 xp. 3010T0 B HEKOTOPAIX IOPO-
nax MapTHIiHOTO Dporcxoxaenus // leosorua u reoxumus 6asuros Bocrouno#t wactn Cubupckoi
nnaTgopmsl. M.: Hayka, 1973. C. 105-119. V

19. Onettaukos B.B., Konsirosa A.T'. Hoseiil Tin 61aropofHOMETaIBHOA MUHEDATIH3aNHT
B TPANIIOBBIX MHETPY3uBax cesepa Cubupckoi miuardopmst // Oteuecrs. reonorna. 2000. Ne 5. C.
21-23.

20. Kopobeiinukop A.®. MarTHiHO-KOPOBasg MOJENL (POPMUPOBAHUA SHIOTEHHBIX MECTO-
poxmeHuit sosota // ['eosorus, NOUCKY 1 pasBeAKa MECTOPOXKAEHNH ITOIe3HbIX NCKonaeMblX. VIp-
xyrex: WK, 1990. C. 29-40.

21. Kopobeiinuros A.P. 3akoHOMepHOCTH 00pasoBaHud, PASMEICHUS U IIPOTHOSHAA OLIeHKa
HeTPAIUIIOEHEIX KOMILJIEKCHBIX 30JI0TO-ILIATHHOUIHEIX MecTopoxaenni. Tomex: Wsa-e TIIY,
1995. 88 c.

22. Kopobeiitauros A.®P. 'eosoro-reoxuMuyecxKas MOACIbs HOBOI'O HETPAAUIINOHHOTO 30I0TO"
IJIATHHOMAHOTO OPYAEHEHHS B YeDHOCJAHUEBBIX TOPH30HTaX CKIAagYaThIX HosgcoB // WssecTus
Vpau. roc. ropso-reo. akagemun. Cepus reosorus u reopusuka. Ekarepunbypr, 1996. Bum. 2. C.
19-24.

23. KopoGeitnnkos A.®D. 'eoxuMuyecKne KPATEPHH 30I0TOHOCHOCTH KOHTAKTOBBIX MeTaco-
MATHTOB TPAHHTOMIHBIX HETPysuit Cubupu // Coser. reos. 1976. Ne 12. C. 37-50.

24. Kopobeiinmxor A.®. Hosriil THO 30J0TOT0 OPYAEHEHHA B IENOYHBIX METACOMATUTAX //
Hoxx. AH CCCP. 1981. T, 260. N2 1. C. 179-182.

25. Kopobeitauxos A.®. Coctas 1 cBOMCTBA MHHepalooO6pasyrOmMUX DACTBOPOB 30J0TOPYA-
HBIX MecTopokAennit Casno-Anrattckoii crIagyaTol 061aCTH 10 BRIIOYeHNAM B MuHepanax // [la-

181



paMeTphl IPUPOLHOTO BHACIEHHOrO pyroodpasosanns. Hopocubupew: Hayka, 1979. Y. 2. C. 161-
174.

26. Anpmyxamenos A.M., Measener A.f. TeoxuMus cephl B Ipoieccax sBOJIONMH Marm. M.:
Hayxa, 1982. 148 c.

27, ITasnos A.JI. TepmogusaMuKa IPOLECCOB CYILGUANIANMY B CHIMKATHRIX PACILIABAX U
npobsemsl cyabhunaoro pynoobpasosanusa. Hosocubupek.: Hayka, 1979, 80 c.

28. Kopobeitnnkos A.P. HerpaaunuoHHbBIe 30J0TO-DEIKOMETALIbHLIE MECTODOMKIEHI
CKJIANMATHIX OSICOB: Y CIOBUA 00pa30BaHusa 1 KPHTePHH Iporgosuposanus. M.: Peonrdopmmapx,
1999. 72 c.

29. I'yces A. K., I'yces E.A. HexoTopsle IeTpoXuMHUYeCKHe 0COBEHAOCTH 30JI0TOHOCHLIX IPa-
HUTOHROR Antae-CagHcKol cKIafuaTol obaacru // Pynsr u metamast, 2000. Ne 5. C. 25-32,

30. Corauxos B.W., Bepsrra A.H. Pesxum xa0pa u Qropa B MeLHO-MOIRGIEHOBEIX DYIHO-
mMarmatuyecknx cucremax. Hosocubupexk: OUITM CO PAH, 1993. 132c¢.

31. Bepsura A.II., Kypona H., Corauxos B.1., Bepsuuna A.H. ¥soronnsiit cocras Bogopoxa
MarmaTudecKux nopog Mo- nopduposoro mecropoxgenua Copa (Kysmeuxuiit Anaray) // Teor. u
reodus. 2000. T. 41. Ne 6. C. 846-856.

32, I0cynos P.T. T'eoxumusd mopox HHTPYsuBHOro Marmarusma. Tamrent: Pan, ¥Vz. CCCP,
1983. 144 c.

33. Baagumupos A.I'., Kpyx H.H., Yynusn B.I1. u np. Tonas-1uTHOEUTOBbIE IFPAHUTEL U OH-
roawuTsl Basapaapuackoro pyaraoro paitona (¥0ro-Bocrounsiit ITamup) // Teonorus u reodusuxa.
1991, Ne 4. C. 40-48. ;

34. Xonozuos B.B., Bymnaxos W.H. I"anorens: B sHAOreEHOM pyA000pasoBaguy ~ peaxome-
TaJIbHbIE B 30J0TOPYAHBIe 0O6pasoBarmMsA Ypajia H MX MerannoreHusi. Exarepuudypr: YpO PAH,
2000. C. 285-304.

COMPLEX GOLD-PLATINOID-RARE METAL DEPOSITS —
RESERVE OF THE XXI CENTURY

A.F.Korobeinikov

At present day mono-metal gold, platinum or rare metal deposits are basic objects for noble
and rare metal industry. But among ore deposits commercial complex deposits with gold-plati-
noid-rare metal associations have been revealed. Such objects may introduce a significant contri-
bution into raw material source development in the next century. To realize into practice the
industrial potential of such non-traditional ore objects it seems to be necessary to develop and
strengthen complex mineralogical, geochemical, and technological investigations.
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KOHIENUHUA MESOTEPMAJILHOTO PYJOOBPA30BAHHUSA B 30JI0TOPY THBIX
PAMIOHAX CRJIATYATHIX COOPYIKEHUN IOJKHOM CHEHPH

Kyuepenro H.B.

O_6CY?§€,118}O’I‘CH BEIIeCTBEHHO-T'CHETHUECCKHE U I'eQJIOTHYECK e KPHUTEePpHH CXOACTBA K paSJII/I‘II/Iﬁ 30JI0TBIX
MeCTODOMAEHNH, 0BDa30BAHHBIX B YIVIEPOSHCTHIX CIAHIIEBBIX TONINAX ¥ HECHAHIEBOM cyBerpare. oxaswina-
€TC#A MarMaToTeHHOe Me30TePMabHOE TPOUCXOKACHHE MECTOPOM IeHMH 06ernX COBOKYITHOCTE,

Bregenue

Pesynbrarsl moUTH TOIYBEKOBBIX MCCIELOBAHUN METAJJIOHOCHOCTH YeDHBIX CIAHIEB, 0bpa-

30BAHHBIX BO BDEMEHHOM HHTepBaje 601ee IBYX MJIPA. JeT, AeMOHCTPUDPYIOT YPE3BbIYaiiHYIO CIIOMK-

HOCTb PelieHus npobieMbl KOHI@HTPUPOBaHKA 6JIar0pOAHBIX ¥ CONYTCTRYIOMMX METAIIOB U o6pa-
30BAHHKA B CJIAHIIEBHIX TONINAX U3BECTHAIX 3/1eCh KPYHIHBIX ¥ VHUKAIBHBIX MECTOPOMXIeHII 301074,
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