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MHHOBALMOHHbLIN NOAXOA K BLIAENEHUIO NEPCNEKTUBHbLIX MJIOWALEN
HA 30JIOTOE OPYAEHEHME HA TEPPUTOPUMU 3ANAAHOU KANBLI
(BOCTOUYHbIU KA3AXCTAH)

(PexomeHAo8aHO 4YrieHOM pedakyiliHoi Konezii 0-poM 2eos.-miHepasn. Hayk, npog. B. M. 3azHimkom)

eonozo-2eHemuyeckasi Modesib ghopMmupoeaHusi HO8020 O BocmoyHo-KazaxcmaHCcKo20 pe2uoHa murna 30/10mopyOHbLIX Mec-
mopoxdeHuli 8 2udpomepmMasibHO-U3MEHEHHbIX Kapb6oHamHbIX nopodax 6asupyemcsi Ha 06bLEMHOM CcMmepeoMemaslyio2eHU4ecKoM
aHanuze meppumopuu 3anadHo-KanbuHckol u JXapma-Caypckoli 30H. [nss amoz2o npumeHsinucb JOemasibHbie 2€e0J1020-
2eogpusudeckue MemoOs! uccriedoeaHusi ¢ UCMO/Ib308aHUEM 8bICOKOMOYHbIX aHaIu308, Komopbie 0aslu OCHoeaHue Oisi pa3pabomku
Kpumepuee npo2HO3UpoeaHUsi, MOUCKa U OYEHKU 3010mocodepxaujux kap6oHamHbIx ¢hopmayull, a makxe ebiOesieHUs1 Ho8bIX Mepc-
nekmueHbIx niowjadeli u y4acmkoe ¢ pacyemoM pecypcoe 3os0ma no kamezopusiv P2 u P3. B ocHoee amoli KOHuenyuu, moMuMo
u3y4eHusi 2e0/102U4e€CK020 CMPOEHUsI noeepxHocmu 3emsu, Jiexum uccriedoeaHue ocobeHHOcmel 2e0/102U4eCK020 pa3eumusi ee
2ny6uHHbIX Yacmel. Omcroda u HazeaHue — 06beMHasi Mema’ssio2eHusl Uslu CMepeoMemarnsio2eHusl.

B cesi3u ¢ npobnemoli ycmaHoesleHUs o3pacma u 2eHe3uca 30/10mopyOHbIX MecmopoxdeHuli 3anadHol Kanbb! ebinonHeH
aHanu3 Mamepuasioe MPoWwsibIX Jiem U HO8bIX pe3ysibmamoe uccredosaHull, Mo38osAOW ULl YMOYHUMbB 2€0MeKMOHUYECKYH
Mo3uyuro 30/I0MOHOCHBLIX CMPYKMYypP U onpedesiums 803pacm 30/10mo20 opyOeHeHUs1 Ha OCHO8aHUU €20 CEsi3U C KOHKpemHouU
pydozeHepupyroweli ¢hopmayuell. B pezuoHanbHOM nnaHe u3eecmHble 30Hbl 30/10mopyOdHOl MuHepanu3ayuu (3anadHo-
Kan6uHckas, »aHa-Boko-3alicaHckasi u Op.) uUMerom KOCOCEKYyuyr Mo3Uyulo OMHOCUMesIbHO mpaduyuoHHO20 ceeepo-
3anadHo20 HanpaeJsieHus1 anmalcKux CmpyKmyp, nepecekarom pa3Hoe03pacmHbie 8YJIKaHO2eHHO-0Ca00YHble U meppu2eHHbIe
monuwu (om desoHa do C2-3), a camu cpe3aromcsi u Memamopgu3syromcesi epaHumoudamu Kanba-HapbiMcko20 niymoHa, mo
ecmb umerom AokanbuHckul (Gonepmckuli) eospacm.

Mo pe3ynbsmamam nabopamopHbIX uccriedoeaHull, ebIMo/IHeHHbIX Ha coepeMeHHOM o6opydoeaHuu e Jslabopamopusix
"UPFETAC" BKI'TY um. [j. Cepukbaeea, AHanumuyeckom yeHmpe UM CO PAH (2. Hoeocubupck, P®) u e My3zee Ecmecmeo3Ha-
Husi BenukobpumaHuu (2. JIoHOOH), ycmaHoO8J1IeHO, YmMo 8 30J10Mo-Cy/IbhUOHbIX pydax (Mep8uYHbIX U OKUCJ/IeHHbIX) 30J10MO
Haxodumcsi 8 ce0600HOM cOCMOSsIHUU U 06pa3yem moHKoOUCMepPCHbIe 8KITIOYEHUsI 8 nupume u apceHonupume. Pazmep 3o050-
muH umeem HaHoypoeHesbIli Macwmab u eapbupyem om nepebix eduHuy Mkm do 0,1-0,5 MM, yeem e2o sApKo-xenmsil, NPo6-
Hocmb ebicokast (8 cpedHem 935 %o). [To OaHHbIM peHm2eH-¢ha308020 aHaslu3a 30/I0MOHOCHbLIe Oxacrnepoudbl cOCMOosIM & oc-
HOBHOM U3 KpeMHe3eMa U oKucJioe xese3a. 1o pe3ysnbmamam amomMHo-abcop6yUOHHO20 aHau3a 30/10Mo 8 HUX umeem KpaliHe
HepasHomepHoe pacrnpedesneHue (om 0,1 do 33,5 2/m), a codepxaHue cepebpa Heebicokoe (om 0,06 do 2,66 2/m). Mo pesynbma-
mam 3/71eKmpOoHHOU MUKPOCKOMUU MoJly4YeHbl Hoeble 0aHHble O pacrnpedesnieHuu 651a2opodHbix memasnoe (Au, Ag, Pt, Pd) u co-
nymcmeyrouwux xaabKkounbHbIX, PeOKUX U pedKko3eMeslbHbIX 3JIeMeHmoe 8 pydax u emewarowjux nopodax u Hame4yeHbl MUHe-
panbi-uHOukamopbl 07151 06HapyXeHuUsl HO8bIX PYOHbIX 06bEKMOS.

Knrodeenie croea: 30/10mo, HempaduyuoHHbIU mur, kapboHamHble ¢hopmayuu, oyeHka nepcriekmus, 3anadHasi Kanba, Yapckas
30Ha, BocmouyHbiti KazaxcmaH.

MNocTaHoBKa npobnembl. Pa3paboTka Hay4Horo obec-
neyeHnss pasBUTUS MUHeEpPanbHO-CbipbeBOW 6a3bl AN 30-
notogo6biBaKoLLEl NpOMbIWNEHHOCT BoctouHoro Kasax-
CTaHa B COBPEMEHHbIX PbIHOYHbIX YCIOBUAX NpeacTaBnsie-
TCSl BECbMa aKTyarnbHOMN.

leornoro-reHeTnyeckasi Mofenb (OOPMMPOBAHUSI HOBOFO
Ans BocTouHo-KasaxcTaHCKoro pernoHa Tuna 30510TopyaHbIX
MECTOPOXAEHUIA B rMapoTepMarnbHO-M3MEHEHHbIX KapOoHaT-
HblX nopogax, 6Gasupylowascs Ha 0O6bLEMHOM CTepeo-
MeTannoreHM4yeckoM  aHanuse  Tepputopuy  3anagHo-
Kan6uHckon n >Xapma-Caypckon 30H C NpUMEHeHVeM aeta-
NbHBIX FE0Noro-reoU3NHECKUX METOLAOB WCCIEeAOBaHUs 1
MCMOSb30BaHNEM BbICOKOTOYHbIX aHanm30B, AaeT OCHOBaHWe
Ans pa3paboTku KpUTEpUEB MPOrHO3MPOBaHMWS, Moucka W
OLIEHKM 3omoTocofepalumx kKapboHaTHbIX dopmauui, a Ta-
KOKE BblOENEHNS HOBbLIX MEPCMNEKTMBHLIX MIOLaAen 1 yvacT-
KOB C pac4eToM pecypcoB 3orioTa no kateropusim Pz 1 Ps.

AHanus npeabiaywmx uccnegoBaHuii. o nutepaty-
PHBLIM AAHHBIM, MECTOPOXAEHUSA "KaprMHCKOro tuna" pac-
NPOCTPaHeHbl NPEVMYLLECTBEHHO Ha 3anafHoW OKpauHe
CeBepo-AmepukaHcKkon nnatdopmbl, MOOBEPKEHHON B
Me3030€e-KkaiHO30€ TEKTOHOMarMaTM4eckon akTMBM3aLuvu.
OHu pasmelyaloTca B npegenax 3050TOPYAHOro nosca
Hesagbl (CLWA) n pa3BuTbl B MUHUCTO-KAPOOHATHBIX U
TEPPUrEHHO-TMIMHUCTO-KApOOHATHBIX TOMLLIAX MpU OTCYTCT-
BUM nnm cnabom passutun MarmaTtmama. B 3anagHon Ka-
nbe B peroHanbHOM MraHe ycTaHaBMnMBaeTCs 3aKOHOMe-

pHas NPUYypOYEHHOCTb COBCTBEHHO 30M0TOPYAHbLIX MECTO-
poxaeHui k 3arncaHckon cyTypHon 30oHe (3C3), cchopmu-
pOBaHHOW B LieHTpanbHOn Yactun bonbloro Anrtasi B cTa-
anto  repumHekon konnuamm (C1—Cs3) opHoanTamckon u
KasaxcTaHCKOW OKpauH NUTOCHEPHbIX MAUT KOHTUHEHTa-
nbHoro Tvna. Kak BugHo, KanbuHckune 30M10TOpyAHblE Mec-
TOPOXAEHUSI TakkKe MPUypOYEeHbl K aKTUBHbIM OKpavHam
KOHTUHEHTarbHbIX MaccueoB [1].

C y4yeToM W3MOXeHHbIX MPOrHO3HO-MONCKOBBLIX KpUTe-
pueB npou3sBedeHa npeaBapuTenbHas pasbpakoBka Tep-
putopumn 3anagHon Kanbbl No cTeneHn nepcrnekTMBHOCTM
Ha 3onotoe opyaeHeHne. CocTaBreHa cxemaTuyeckas
nporHo3Has kapta nucta M-44-XXIl macwraba 1:200 000 B
BMAE KapTbl-HaKNagKkn K MeTansioreHnyeckon kapre. Bbis-
BMEHHble OCOBGEHHOCTW pa3BUTUA 3ariCaHCKON CyTypHOW
30HbI OTKPbIBAIOT HOBble BO3MOXHOCTU ANS MPOrHO3Mpo-
BaHMS 30M10TOrO OpyAEHEHUsi Cy3[anbCKoro U ApYrux Tu-
no.. BeigeneHbl nnowaan n yyactkv Ha Au, Ag, Hg pasHon
CTeneHn nNepcrneKkTMBHOCTU, KOTOpble Ha [aHHOM JTane
nccreaoBaHNn PEKOMEHOYIOTCS ANs NPOBEAEeHNsT MOWCKO-
BO-PEBU3NOHHBIX paboT.

Memoduka oueHKU mnpPo2HO3HbLIX maowaded. [lpu
OLIeHKe MepcrnekTMB TeppuTopuM yduTbiBanucb obobLuato-
LLe NMPOrHO3HO-MeTanoreHnyeckme paboTbl MPOLUSbIX FET,
a Takke HOBble MeTamnmnoreHnyYeckne PeKoHCTPYKLuK, dak-
TOpbl U KpUTepumn, BnaronpuaTHble Ans NPorHo3a U nomcka
30M10TOPYAHbIX MecTopoXaeHuid. OCHOBHblE 30MOTOHOCHbIE
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CTPYKTYpbl CHOPMMPOBanNMCb B OCEBOM 4acTu bomblioro
Antas B 3C3, obpasoBaHHON B pe3ynbTaTe repLUmHCKON
KOMMM3nM 1 COCTbIKOBKM KadaxcTaHckon v ["opHoanTanckom
KOHTUHEHTanbHbIX OKpavH. CyTypHas 30Ha xapakTepusyeT-
CSl CMNOXHbIM reoAMHaMUYECKUM pasBUTUEM U MonuMeTarn-
neHon metannorenuen (Cr, Ni, Co, Au, Hg, Ti, Zr). No me-
TannoreHnyeckomy parnoHuposaHuto, 3C3 obbeanHseT 3a-
nagHo-Kan6uHckyto n Yapckyto 30Hb! [5].

Mpuyapckasa nnowanb MNPOrHO3NpyeTcs B  tOro-
3anagHon 4Yactn 3anapgHo-KanOuHckoro nosica, B 30He
Yapckoro cytypHoro wsa (puc. 1). lNnowaab npeacras-
neHa MenaHXeBbIMU CTPYKTypamMu ¢ GrnokamMu cepneHTu-

HUTOB, 6a3anbTOBbLIX NOP(UPUTOB U LLMPOKMMK BbIXOAa-
MW M3BECTHSAKOB apKarnbIKCKOW CBUTbI, MOOBEPXEHHbIX
rmagpoTepmarnbHO-MeTacoMaTUYeCKUM  U3MEHEHUsSM  C
oTAenbHbIMW PYAONPOSBNEHUsiMM 3onoTa. lNnowaab Bbl-
TAHyTa B CeBepo-3anagHoM HanpasneHun Baonb Yapcko-
ro rnybuHHoro pasnoma Ha AnvHy 20 KM npu LUMPUHE OT
1 o 4 km. BknoyaeT MHOrMe KBapLEBOXWIbHbIE NPOSiB-
neHunsa 3omnota (menkoe mectopoxaenue Capbl-Tay, Obl-
MoBKa, nposiBnenus Kntab-l n gp.), pacnonoxeHHble B
apkanbikckon ceute (Cqvo-3). [epcnekTBbl CBA3bIBAOTCH
C U3y4eHMeM MUHepanu30BaHHbIX 30H Ha KOHTakTe cep-
NEHTUHUTOB N N3BECTHSIKOB.

L Jrise|
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Puc. 1. Feonornyeckoe ctpoeHune NMpuyapckon ocTPoBOAYXKHOM 30HbI (hparmeHT)
Mcnonb3oBaHbl MaTepuansl TY "BocTkasreonorns: 1 — pbixnble YeTBEPTUYHbBIE OTIIOXKEHUST; 2 — NPOTPY3UN CEPNEHTUHN3UPOBAHHbIX
runepbasnToB (PR); 3-5 — 6asanbT-aHAe3nToBas N3BECTHSAKOBO-TeppureHHas gopmaums Cq vo_3 (3 — aHpesuTo-6asanbThl,
4 — YyrMUCTO-TNIMHUCTbIE, KPEMHUCTBIE CnaHLbl, 5 — U3BECTHSKN); 6 — rpayBakoBas onuctocTpomosas dopmauus (Cqs);
7 — mMarnble HTPY3WU ANOPUTOBBIX NOPEMPUTOB, FPaHOANOPUT-NOPDUPOB; 8 — 30HbI TMAPOTEPMANbHO M3MEHEHHbBIX NOPOZ;
9 — 3onoTonposBnenns; 10 — rmybuHHbIN pa3nom; 11 — Menkne paspbiBbl

PexkomeHAytomcesi nouckosbie pabomb! ANs OLEHKN 30H
rmapoTepmarnbHO U3MEHEHHbLIX MOPOA B KOMMIEKCE reoso-
rMYecKmX, reour3nyecknx N reoxMMuyecknx metodos. He-
06x0AMMOo cocTaBrieHVe cepum AeTalnbHbIX reonormyeckmnx
pa3pe3oB C TwaTtenbHbIM 0NpoboBaHMeM BpeK4YMpPOBaHHbLIX
M OKBapLIOBAHHbIX U3BECTHSIKOB, N3BECTKOBUCTBIX YIIIUCTO-
FMWHUCTBIX CriaHueB, OCOBEHHO B KOHTaKTax C Aankamu
WHTPY3MBHbIX nopoAd. [ns ycTaHOBMNEHUsi CoaoepXaHuin 30-
noTa pekoMeHAyeTCs BbIMOIHEHNE COBPEMEHHbBIX METOA0B
aHanMTUYEeCKUX NCCNefoBaHNI Ha MUKPO- U HAHOYPOBHE.

Mnowaab Banbypa oxsaTbiBaeT pygonposiBNieHne 30-
nota baibypa, nNposiBNEHHOrO B W3BECTHSIKAX ONUCTOCT-
pomoBOro Tuna (apkanblkckasi cBuUTa). 30MOTOHOCHbBIMMU
ABNSAOTCA 30Hbl  MAPOTEPMArbHO-U3MEHEHHbBIX MOPOA,
NpeacTaBfieHHble  CKapHUPOBAHHLIMK  U3BECTHSIKaMMK,
OKPEMHEHHbIMU [acrnepougamun n BypbiMu KenesHsakamm
B 30He okucneHusi. CogepxaHue 3onota ot 1,1 go 12—
27 r/T, cpegHee 3HaveHue 3—4 /1. 3gecb oxupaeTcs 06-
Hapy>XeHue NPOMbILLNIEHHOr0 0ObeKTa cy3fanbckoro Tuna.
MporHo3Hble pecypckl 3o510Ta No 30He PogHMKoBoW cocTa-
BMSAOT: KaTeropust P2 go rnybuHel 100 m 3-5 1. Obwwne
pecypchbl 3onoTta no Bcen nnowaan — nopsaka 10 T.

3onoTtonposaBneHne baribypa pacrnonoxeHo B Bepxo-
BbAX p. b. BykoHu, B 37 KM Ha t0ro-BOCTOK OT C. HUKUTUHKa
BocTtouHo-KasaxcTtaHckorn obnactu (puc. 2). Yyactok bai-
Oypa npocTpaHCTBEHHO MpuypoyeH k CeHTaw-Kypuymc-
KOMY OCTPOBOAYXHOMY MOOHSITUIO, MpUMbIKaroLLemMy K Te-

PEKTUHCKOMY pasfiomy. 3TO MnogHATME NOAYepKMBaeTCs
CKPbITbIMU (Ha rnybuHe 1—2 KM) MHTPY3MSIMU CpedHEKUCIOo-
ro cocraesa. Ha noBepxHOCTW Haj HUMWM pacronaratTcs
pyaHble y3nbl CeHTaw, Ixymba v KynyoxyH. [anee k toro-
BOCTOKY BbIAENATCA CKPbITbIE AUOPUT-TPaHOANOPUTOBbLIE
maccuBbl, obpasytowme nnytoH banbypa. B kpaeson yac-
TW nocrnegHero pacnonoXeH yyactok banbypa ¢ 3onoto-
py4HON MUHepanuaaumen [2-5].

Pynosmelaowmmm SBRAsOTCS kapboHaTHO-TeppureH-
Hble OTNOXEHWUS apKanblKCKOM CBUTbI, Cvo_3 (NecyaHuku,
aneBpoNUTbl, KPEMHWUCTble CraHubl, NenMToMopdHbIE U
KPUHOWAHblE W3BECTHSIKM), KOTOPble MNepeKkpbiBalTCs Mo-
poaamMun araHakTUHCKOW cBUTbI, C1S (MaccuBHbIE MONUMUK-
TOBble W BYNKAHOMWKTOBbIE MECYaHWKU C PeaKuMu Mnpo-
CrnosiIMN N3BECTHSKOB).

®opma pyOHbIX mesi. 30NOTOHOCHBIMU SBIISKOTCS KBapLUy-
TOBMAHbIE METacoOMaTUTbl N CKapHOWAbI, obpasyloLye B pe-
neede otAernbHble rPebHN 1 KOHycoobpasHble BbIXOdbl C
BMAUMOWM MoLHocTblo oT 0,5 oo 5 M n anvHon conee 20 M.
PasHocT meTacomaTtuToB, ObOralleHHble cyfbdhugamu, B
30HEe OKVCINEeHUs NpeAcTaBneHbl BypbIMM Xene3HsikaMmu.

Ha Baiibype v npunerawLmx TeppuUTOpUsiX 30510TOE
OpyAEeHEeHVe CBSA3aHO C OKPEMHEHHbIMU KapBoHaTHbIMU
nopogamMmu, W3BECTHSAKaMu, KOTOpble MOryT BCTpevaTbes
Kak B MOHOTOHHbIX TOfLLaXx, Tak 1 B BUAE NPOCII0EB CPeam
BYNKaHOrE€HHO-TEPPUIrEeHHbIX, TEPPUTrEHHbIX WU BYNKAHOTEeH-
HbIX OTNnoxeHu. KapboHaTHble npocnoun, NuH3bl, NoaBep-
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)KEHHble rMapoTepmarnbHol NpopaboTke U UMetoLLne KBap-
LUMTOBMOHBIA, KPEMHEBUAHbIA OBNVK, 3a4acTylo SIBMSOTCS
pYyAoOBMeLLalLWyMU.

PekomeHaytoTCS NOMCKOBO-OLIEHOYHblE paboThl | ove-
peau B KOMMMeKce ¢ reopUsn4ecknMm, reoxXMMmMIecKUMmn
6ypoBbIMM paboTamu.

Puc. 2. Cxema reonorn4eckoro cTpoeHus pygonposisneHus banbypa. Macwra6 1:5000:
1 — pbIXNble YeTBEPTUYHbIE OTIIOXEHUS, 2 — MPEUMYLLIECTBEHHO, MECYaHNKN araHaKTUHCKON cBUThI (C1S); 3 — N3BECTHSAKM
1 4 — yrUCTO-IIIMHUCTBIE N KPEMHUCTbIE aneBponuTbl apkanbIKckor cButbl (C1va_3); 5 — dparMeHTapHble BbIXOAb! 30JTOTOHOCHbIX
[KacnepovaoB 1 KBapLMTONOAOOHBIX METacoOMaTUTOB; 6 — KBapLeBble MPOXUITKY; 7 — NMpUTUsaums; 8 — 060XpeHHOCTb;
9 — pa3nombl JOCTOBEPHbIE U NpeAnonaraemble Nof PbIXibIMU OTIIOKEHUSAMM

BoctouHo-BanbypuHckasa nnowagb. PacnonoxeHa B
BOCTOYHOM 4acTu BbanbypunHCKOro maccuBa W3BECTHSKOB
(nmcT M-44-106-B). B TeKTOHMYECKN HapyLUEHHbIX U3BECT-
HSIKax MPOCMNEXUBAIOTCA Ak AUNOPUTOBBLIX MOPEHOUPUTOB,
W3BECTHbI NPOSIBIEHMS 30/10Ta U MapraHua HesicHon cop-
MaLUMOHHOW npuHagnexHocTn. Hambonee nepcnekTvBHa
NPUYKOHTaKTOBas 30HA W3BECTHSKOB C FeOXMMUYECKMMU
opeonamu As, Mn n nposiBneHnsmu 3onota, NpuypodeH-
HbIMU K pa3rnoMy ceBepo-3anagHoro npoctupanus (puc. 3).
eonornyeckas no3vumsa 6nm3ka K NepcrnekTMBHOMY pyao-
nposienexHnio banbypa. PekomeHaoyeTcs npoBegeHue no-
WCKOBBIX MapLUpyTOB, FeoslorM4ecknx pas3pesoB, a Takke
oTbop Npob Ha pas3nuyHble BUAblI aHanu3oB. Npegnonara-
eTcs BbIsIBMieHWe 30M0TopyaHoro obbekTa Cy3aanbCKoro
TMna. MNMporHosHble pecypchbl 30510Ta, NO aHanoruu ¢ pyao-
nposieneHmem baiibypa, MOryT cocTaBUTb Ha KaXaoM 06b-
ekTe no kareropuam Pz — 5-10 T, a Bcero no nnowagun
nopsaka 30 T.

Takum obpasom, paccmampusaemMbili yyacmok baliby-
pa B pernoHanbHOM MfaHe pasMellaeTcsd B MepCrneKkTuB-
HOM  pYOOKOHUEHTpupylolwen  cTpyktype  (3anagHo-
KanOuHckoln 30MoTopyaHON 30HE) M MPUYPOYEH K HaQUHT-
pY3VBHOWM 30HE CKPbITOrO rPaHMTOMAHOrO Maccuea. Takas
OnaronpuaTHas reosioro-CTPYKTypHas Mo3uuus siBNSieTCst
OOHVM W3 BEAYLUMX KPpUTEPUEB AN OOHApYXEHUS B 3TOM
palrioHe HOBOro 30510TOPYAHOIO MECTOPOXAEHUS.

lpozHo3HbIe pecypchkl. B vntore nccnepgosaHWin npovs-
BeAEeH npedBapuTEnbHbIA MOACYET MPOrHO3HbIX PEeCcypcoB
no 3oHe PogHukoBon, ncxonsa mu3 e€ anuHbl 700 M, BEPOSIT-
HOM MOLLHOCTM C MOBbILLIEHHON PYAOKOHUEeHTpauuen (5 m),
npuHaTon rmybuHel 50 M 1 cpegHero copepxaHust 3ororta
5r/T: 700x5x50x5x2,6=22750001 wvnn 2,275 7. Mpwn
nopcyete Ha rnyouHy 100 M (No reousnyeckum OaHHsM,
NPOTSYKEHHOCTb PYAHON 30HbI Ha rnybuHy Gonee 100 m)

NMPOrHO3HblE Pecypcbl MOryT ObiTb yBENM4YeHbl B ABa pasa
(8o 4-5T1). Mo gpyrMm 30Ham 0O6LLME pecypcCbl COCTABMSAIOT
3-5T. Takum 06pa3om, CymmapHble MPOrHO3HbIE Pecypchbl
3oroTa no y4yacTtky banbypa — okoro 10 T.

B uenom no yyactky baibypa nonyyeHbl NONOXuTens-
Hble pe3ynbTaTbl, 3aKMoYalLwmnecs B YTOYHEHUM MOPdO-
norMn 1 napameTpoB PYAOHOCHBIX 30H, BbISBMEHWUU pya-
HbIX TeN C MOBbILIEHHbIM COAepXXaHneM 3onoTta (bonee 5-
10 r/1). OB6ocHoBaHa BO3MOXHOCTb oboralleHus pya rpa-
BUTAUMOHHBLIM 1 roTaumMoHHbIM mMeTogamn. OxnpaeTcs
BbISIBIIEHME MPOMBILLMEHHOIO 30M0TOpyaHOro obbekta C
nerkooboraTMMbIMM pyaamMmu, KOTOpble MO aHanornv ¢ rs-
BeCTHbIMU MecTopoxaeHuamn (Cysgansckoe, XKaHaH, [o-
NIoHocan) MoryT peHTabenbHo oTpabaTeiBaTbCA MO MeToay
Ky4HOTO BblLLENaYMBaHUsI.

PekomeHOayuu no HarpasneHuro OanbHelwux pabom.
[ns BbIsicHEHUs1 MacLUTAabHOCTW 30M10TOr0 OPYAEHEHWS C MO-
BEPXHOCTM 1 Ha rmybuHy Ha ydactke banbypa pekomeHayeT-
€S NPOBEAEHME NONCKOBO-OLIEHOYHbIX paboT (I ouepean).

banagpxanbckasa nnowagb  oxBaTbiBaeT  CeBepo-
3anagHble naHrm OAHOMMEHHOro MectopoxaeHus. Opy-
OEeHeHVe aHamnornyHo MecTtopoxgaeHusm Cysganbckoe,
BpuragHoe, MapuHoBckoe. NmetoTca obLiereonornyeckme
NpeanocbIfiKN Y MHOTOYUCTIEHHbIE MPSIMbIE MPU3HAKK AN
0o6HapyxeHus 30/10TOro opyaeHeHus B 30Hax
nucTBeHnTm3auun [2-5].

MporHosHble pecypebl (Mo A. M. MbICHMKY) oLeHuBatoT-
csl No yAaenbHou npogyktmeHocTM CysaanbCkoro pyaHoro
nons u coctaenaoT Ao rmy6uHsl 300 m: kateropus Pq: py-
na — 2667 TbiC. T, 30110TO — 16 T Npy cpegHeM coaepkaHum
6 r/T; kaTeropus P2: pyaa — 3833 TbIC. T, 3011070 — 23 T Npwn
cpegHeM cogepkaHum 6 r/T. Ha Bcel nnowagn pekomeH-
OyeTcsa NpoBecTy nouckoBble paboTel macwTaba 1:25 000
—1:10 000 nepBow oyepenm.
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Puc. 3. Feonornyeckas kapTa-Bpe3ka BOCTOUYHOro ¢hrnaHra yyactka banbypa
C ncnonb3oBaHuem matepuanos TY "BoctkasHegpa™ 1-5 — reonoruyeckue popmaumm: 1 — yramcTo-rMUMHUCTBIE, KPEMHUCTBIE CRaHubl
1 2 — N3BECTHSAKMN apkanbIkckon cBuTbl (Cqvz_3), 3 — rpayBakkoBas onuctoctpomosast popmaums (Css), 4 — AnopnToBbIE NOPHOUPUTHI,
5 — kBapLeBble Xurbl; 6—8 — KBapLEBOXUIIbHbIE 30110TOPYAHbIE 00BEKTLI: 6 — MecTopoXaeHve, 7 — pyAonposiBIEHUs,
8 — To4ka MVHepanuaaumn; 9 — Touka MUHepanusauunm MapraHueBbix pyd; 10 — TEKTOHUYECKVE HapYLLIEHUS: YCTaHOBIIEHHblIe
1 npepnonaraemble; 11 — CTPYKTYpPHbIE NIMHUM B OCaA0YHbIX TOMLLAX

Cys0darnbckoe mMecmopox0eHue pacnonoXeHo B 60 KM K
toro-3anagy oT r. CemvnanaTuHCK, B tOro-BOCTOYHOM 3K30-
KoHTakTe CemenTaycKon BYNKaHO-TEKTOHMYECKON MOCTPON-
k. MNpocTpaHCTBEHHO pasmeLLaeTcs Ha rpaHule Yapckoi u
3anagHo-KanbuHckor MeTannoreHM4ecknx 30H. ABnsetcs
npeacraBnTenem 30n0TocynbMUAHO-KBapLIEBOW hopmaLmm
1 30TOTOHOCHbIX OCTATOYHbIX KOP BbIBETPUBAHKSI.

OcHoBaHvem Ons BbiAENeHMs NOCMYXUIN reoXuMmnyec-
kve aHomanuu (Sb, Ag, Hg, Zn) n pa3sutre 30110TOHOCHbIX
NO34HEKaMEHOYrOMNbHbIX MarnblX UHTPY3UA 1 Aaek Ha ce-
Bepo-3anagHoM npogomkeHnn 3anagHo-KanbuHckoro 30-
noTopyaHoro nosica. VMiIMeHHo B npefenax pekoMeHOoBaH-
HOro Hamu yyactka paboTamu [OpHOCTaeBCkoW MapTum
AnTtarickon reonoro-reogusnyeckor akcneguumm (MO
"BocTtkasreonorna") npy npoBegeHUn rpynmnoBon reonorun-

Yyeckoi cbemkn macwtaba 1:50 000 B 1983 r Obinu BbisiB-
neHbl Cysganbckoe MecTopoXaeHve 3omoTta U psg pydo-
nposisnexun (B. A. Jenncexko, H. T. psanau).

MecTopoxaeHve xapaKTepuayeTcsi CrOXHbIM reonoru-
YECKUM CTPOEHMEeM Uu passBuTvem 6onbLIoro Konuyectsa
paspbIBHLIX HapyLIEeHWN PasHbiX Hanpa.neHun, AONOMHSA-
€eMbIX OOLMM WMHTEHCMBHBLIM pa3gpobneHnem OTAEenbHbIX
Tonuw, 1 6nokoB. N3yueHne CTPyKTypbl y4acTka OCIOXHEHO
pa3sBUTMEM KaONMHOBbLIX KOP BbIBETPVBAHWA N OOLLEN Mro-
X0 oBHaxeHHoCTbIo; okoro 90 % TeppuTOpuMM 3aKpbITO
PbIXIbIMY KaNHO30MCKMMN OTIIOKEHUAMMU.

B cTpoeHnn mecTopoxaeHus NpuHUMaloT yvacTve OT-
noxeHus apkanbikckor (C1vz-3), araHakTuHckon (C+s), mait-
TroBMHCKom (Co-3) M cemerTayckon (T4 ?) ceuT (puc. 4-6).
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Puc. 4. Teonornyeckoe ctpoeHne Cy3nanbCcKoro MecTopoxaeHus (pyaHble 30HbI 1, 2, 3):
1 — TycbonecyaHukun T1sm; 2 — aneBponuTbl 1 necyaHukn Cqs; 3 — yrnucTble aneBponuTbl apkanbiKCKon cBuTbl (C1vos);
4—6 nHTpy3mBbl T1: 4 — rpaHnTOMAbl, 5 — rabbpounabl, 6 — rpaHUT-NopdUpsl; 7 — pa3nomsbl; 8, 9 — 30HbI 30M0TOPYAHON MUHEpPanu3aLmn:
8 — Au 0,1-2,0 r/T, 9 — Au > 2,0 r/T; 10 — KOHTYpbI Kapbepa; P3; — pyaHas 3oHa, K — kapbep
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PekomeHayl0TCsl MOMCKOBO-OLIEHOYHbIE paboThl | oye-
peav B KOMMIEKce ¢ reorsnyeckumMmn, reoXMMn4ecKUumMmn 1
OypoBbIMM paboTamu.

Yyacmok Kolmac nporHosvpyeTcs B toro-zanagHomn
yactu nucta M-44-XXIl, pacnonoxeH B CEBEPHOM 3K30KO-
HTaKTe€ OOHOMMEHHOrO FPaHUTOMAHONO MaccuBa, B 30HE

BNusHusA bavirysnH-bBynakckoro pasnoma. 30ech N3BECTHBI
NposIBNEHNs 30M10TO-CypbMsIHOTO opyaeHeHus (Cyypnbl,
Kowitac), cniooputoBon MuHepanusauuu (pygonposiBre-
H1e OnopUTOBOE), accoummupyoLne ¢ parMeHTapHbIMM
BbIXOJaMM1 U3BECTHSIKOB apKarblKCKOW CBUTHI.
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Puc. 5. FTeonornyeckoe ctpoeHne Cy3nanbCKOro MeCTOpPOXAeHUs: a — NnaH, 6 — paspes
(no matepuanam W. B. beraeBa, B. A. [leH1ceHko):
1 — pbixnible YeTBEPTUYHbIE U 2 — HEOTEHOBbIE OTNOXeHWS; 3-5 — apkanbikckas cButa, Cqva_s:

3 — TydoreHHo-necyaHnKoBas nayka ¢ NpocrnosM1 aHae3nTo-A4aunToB, 4 — YrIUCTO-MUHUCTbIE CRaHLbl,
5 — N3BECTHSIKW1, U3BECTKOBUCTbIE aneBpoONnuThbl; 6 — ByJIKAHUTbI CEMENTayCKOW CBUTBI; 7 — 30HbI 30510TO-CyNbMUAHON MUHEpanu3aumm;
8 — paiikv AMopuToBbIX NOPOUPUTOB U 9 — rpaHoANOPUT-NopdMPOB; 10 — 30HBI OKBapLIEBaHUS;
11 — 30M0TOHOCHbIE KOPbI BbIBETPMBAHUS; 12 — pyAHble Tena; 13 — paspblBHbIE HapyLleHus; 14 — HagBsur
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Puc. 6. FTeonornyeckoe ctpoeHne Cy3nanbCKOro MecTopoXxaeHus (pyaHas 3oHa 4)

Ha psine 3apyGexHbIx MEeCTOpOXAEHWU 30M0Ta anokap-
©oHaTHOro TMNa nopuUTOBas MUHEpanu3aums NposiBrseT-
€51 0ObIYHO BO BHELLUHEW 30HE PyAHON KOMOHHBI. C 3TUX nosu-
UniA  uernecoobpasHo MpPOAOIPKUTL OLIEHOYHble pPaboTbl Ha
yyacTke Kontac ¢ otbopom npob us Bypbix XenesHsKoB, 13-
BECTHSIKOB 1 (PIOOPUTOBOA MUHepanm3aumn. [MporHosHble
pecypcbl onpeaenstoTcs no aHanorun ¢ CysaanbCckuM Mec-
TopoxaeHnem o rmy6uHel 100 M oT noBepxHocTy. Kateropus
Ps, 3onota 10 T npu cpegHem copepxanun 5 r/T. PekomeHay-
eTcs NpPoBefieHNe NMOUCKOBBLIX paboT B KOMMIEKCE reonormye-
CKUX, re0U3NYECKNX U TEOXUMNYECKMX METOAOB.

Mnowaab Xavma BbigenseTcsa B npegenax OAHO-
MMEHHOro pyaHoro nonsi B Yapcko-3MmMyHarnckon 30He. B
reoniorm4eckoM CTpOoeHun pygHoro nons (puc. 7, 8) npu-
HUMAKT y4yacTue TeppUreHHO-KPEMHUCTO-KapboHaTHbIe,

BYNKaHOreHHO-kapboHaTHbIE U TeppureHHble 0cagoyHble
OTNOXEHNS (MecHaHUKKN, aneBpoONnnTbl, N3BECTHSKN, ALLMO-
nabl, KPEMHUCTbIE CraHupbl, KBapuuTbl, 6asanbTonabl, Ty-
conecyanukn) Bo3pactoMm oT Dz go Cas. VHTpy3uBHbIE
obpasoBaHns npeAcTaBneHbl PeakMMU JavkaMu rpaHuT-
nopgmpoB KyHyLuckoro komnnekca (Cs).

LLinpoko pa3suTbl KOpbl BbIBETPMBaHMWSA, NPEUMyLLEeCT-
BEHHO KaONUHUT-TMAPOCIIOAUCTOrO COCTaBa, MOLLHOCTbIO
oT 1 po 100 m n Gonee. MaBHas CTPyKTypHasi 0cobeH-
HOCTb PYAHOrO Mons 3aknyaeTcsi B 3HaYUTENbHOW Mena-
HXXMPOBAHHOCTU Crnaralowux ero Tonul. JTo XxapakTepuay-
€TCHA UHTEHCMBHBLIM ApobneHnem, 6pekynpoBaHvem, byamn-
HMPOBaHWEM, MUNOHUTU3AUMEN PasfNYHbIX FTOPHBIX MOPOA,
B PEMNUKTOBBLIX CkNnagvaTbix 6riokax, UCMbITABLUMX Kak Npo-
AOnbHble, Tak U AnaroHasnbHble NepemMeLLeHus.
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Puc. 7. FTeonornyeckas kapTa y4yacTtka Xaima:
1 — coBpeMeHHbI OTAen, Necku, Unbl, CYrMuHKK ¢ Apecsoit (Q); 2 — cpeaHUA-BEPXHUI OTAenN,
anpesnbasanbToBble NOpdupnTbl U NX Tydbl (Co-3); 3 — HUKHWIN OTAEN, BUSEWCKUN SPYC, 4 — N3BECTHSIKY,
5 — cpegHe- 1 Menko3epHUCTbIe necyaHuku, 6 — aneBponuTbl (CqVa-3); 7 — rpaHuT-nopdmpsbl (Y1TCs);
8 — panku cpegHero n ocHoBHoro coctasa (MPRC,-3); 9-10 — pa3pbiBHbIe HapyLleHus: 9 — no gewundposaHmnio, 10 — LOCTOBEpPHbIE;
11 — MeCTopoXaeHUsi, pyAonposIBIIEHNS U TOYKM MUHEpanu3aumum 3onoTa
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Puc. 8. MectopoxpaeHnue Xanma
MonepeyHsbli reonornyeckuin paspes. Mo matepuanam W. I'. TBepsiHkunHa, B. H. Maiioposa (1999).
MacwTtab: BepTukanbHbiii 1: 500, ropmsoHTanbHbIn 1:1000:
1 — annioBuit; 2 — anoBUIA (KOpbl BbIBETPUBaHWSA); 3 — 6a3anbT; 4 — N3BECTKOBbIE MECHaHUKWN, aneBponuThl;
5 — n3BeCTHSIKU; 6 — opeornbl OKonopyAHbIX 3abanaHcoBbix pyA (Akacnepouabl) (Au 0,1-0,99 r/T);
7 — MUHepanu3oBaHHble pyaHble 30Hbl (Au 1 > 10 r/T); 8 — pasznomsl; 9 — rpaHuua antoBus; 10 — CKBaXMHbI C coep)KaHWeM 3omoTa

MpOTsPKEHHOCTb PYAHOro Momnst okorio 10 kM Npy LWMPUHE
BbIXO4a TONWM mM3MeHeHHbIx nopog 0,4—1,5 kM. OHo obbeau-
HSIET 30510TOPYAHbIE NposierieHns XKavma-1, Jlorooe, XKarima-
2, Xanmva-3, XeTblk, Kocmona v psg pyaHbIX TOUEK 1 OPEOrioB,
B M3YYEHME U OLEHKY KOTOpbIX OOnblUOM BKMad BHECNU
B.M. Kagay, O.A. Kyopssues, B.W.ToeyeHko, A.E.Cre-
naHoB, B. H. Mariopos, B. V. MamuH v gp. (1977-1995).

Ha atux obbekTax pyaHble Tena npeactaBrieHbl MUHe-
panvM3oBaHHbIMA 30HAMW W FIMH3aMU MPOTSPKEHHOCTLIO OT
100 go 900 M npu mouHoctn 2025 m. OHM domKeHpytoTcs
NnepBUYHbLIMK N BTOPUYHBIMK opeorniamn As, Sb, Au. Coaep-
XaHve 3onota BapbupyeT ot 0,1 go 3,2 r/t. PygHasa muHe-
panusaums — BKpanneHHasl, BKpansieHo-rHe3goBasi U Mnpo-
XKWUNKOBasi, NpPeAcTaBrneHa NMpUTOM, apCeHONMMPUTOM U aH-
TUMOHUTOM. [1pOCTPaHCTBEHHO MpPUypOYeEHa K ONUCTOCTPO-
MOBOW TOSLLE (apKarblKCkas CBUTA), CIIOXKEHHOW ONTUCTONK-
TaMN KPEMHUCTbIX CMaHLEB, UM, M3BECTHSIKOB M Gasarb-
TOB, U MPOSIBMSIETCS B METACOMATUYECKNX 06pa3oBaHMsX.

PyoHble Tena nokanu3oBaHbl B KBApL-CIHOAMCTO-
KapboHaTHbIX MeTacoMaTuTax Mo KaTaKnas3vpoBaHHbIM W

OpeKYMpPOBaHHbIM  KPEMHUCTLIM  MOPOAaM,  areBponunTam,
KanbkapeHutam, Aoneputam, onMBMHOBLIM Gasanbtam. O6-
Hapy>XMBaeTCsi MPUYPOYEHHOCTb 305I0TOr0 OPYAEHEHUS K
KOHTAKTOBbIM 30HaM Ten 6as3anbToB, JIMH3aM U3BECTHSIKOB U
OarkoBbIM Tenam. Ha nposiBneHnn >Kanma-3 B KOHTAKTOBbIX
YacTsX M3BECTHSIKOB HAGMNOAAKTCS NMH3bI J)Kacreponaos.

Mo psagy obbektoB (XKawmma-1, XKanwma-2, Urn) npous-
Be[leHa OLleHKa pecypcoB 3ofi0Ta B 2,7 T Npu CpedHeMm
copepxaHun 1,62 r/T. BepxHasa yacTb pyaHbIX Ten obpaba-
TbiBanacb KapbepHbiM crnocobom (8o rnybuHbl 16-23 m),
BCero A4oobITo nopsigka 500 kr 3omoTa.

Takvm 06pa3om, 30HbI MUHEPaNM3aLnM UMEKT CITOXHYIO
BHYTPEHHIOK MOPMOSorio, 06yCroBIEHHYHO pa3MeLLEHNEM
opyaeHeHust B ApobrneHbIX nopoadax, rae 3avacTyto opyae-
HeHne oOTekaeT OTAernbHble MMblObl BMELLAWMX MOPOA,
MaKCMMaIlbHO KOHLIEHTPUPYSCb B TPELLMHAxX ckona U OTpbl-
Ba, HA KOHTaKTax pasnuyHbIX Nopop, B 30HKax ApobneHns B
M3BECTHSIKAX, W3BECTKOBUCTbIX MecyaHukax, 0asanbTax,
Dxacnepongax. CogepxxaHve metanna nameHsietcsa ot 0,01
[0 HECKOIBbKMX rpaMMOB Ha TOHHY 1 bornee.
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O6oralleHHble 30110TOM MHTEpBarbl OTMEYEHbI B MEC-
Tax MOBbLILEHHOTO COAEPXKaHUA TOHKOKPUCTanIM4ecKnx
CynbnaoB B BMAE TOHKUX NMPOXUIIKOB U NATEH, 4AacTO CU-
nMuMnUMPoBaHHbIX. Ha MHOrMX MHTEpBanax oTMeyaeTcs
WHTEHCMBHAas TPELLMHOBATOCTb U ApobrneHne opyaeHenbix
nopog. BepTukanbHasi n ropm3oHTanbHas 30HaNbHOCTb HE
nposiBneHa, 30510Toe opyaeHeHne GeckopHeBoe, obpbiBa-
eTca Ha pnaHrax M Mo MOLWHOCTM pyaHbix Ten. [lo-
BMAMMOMY, pydHble Tera Ha PyAHOM rMore HaxoaaTcsl B
annoxTOHHOM 3aneraHun. ATOT hakTop HEOOXOAMMO y4u-
TbiBaTb NPV MPOBEAEHUM MOUCKOBLIX paboT B Yapckom
0hMoNNTOBOM MOSACE.

lMepcneKkTuBbl pPyAHOro nonsi MOryT ObiTb pacLUMpeHbI
3a cYeT NpoBefeHMs NMOMCKOBLIX paboT Ha dnaHrax pygo-
npossneHun XKeTblk, Apkanblk 1 Xanma-2. NMporHosHble
pecypchbl 3omnoTa no kateropum P, — 3 T.

Cesepo-3anadHnbili ¢hriaHe Mykypckol 3010mopyOHoU
30HbI. MyKkypckas 30Ha CeBepo-3anafHoro HarpabeHus
(280-330°) nmeeT npoTsbkeHHOCTb Gornee 60 kM mpu WK-
puHe 9-12 kM. XapakTtepusyeTcsi MHOrOYUCIIEHHbIMU MPO-
ABMEHNAMU MEPBUYHOTO M OCTATOYHOro 30510Ta, U3 KOTO-
pbix Haubonee 3HaYMMbIMK SABNSATCA MECTOPOXAEHMUS
XKepek, BoctouHbin Cemewitay, LieHTpanbHbin Mykyp, Tac-
Kyayk, BoctouHbii MyKyp, pacrnonoXeHHble B LeHTpanb-
HOW 1 10ro-BOCTOYHOM YaCTSX 3TOW 30HbI.

C yyeTOM HOBbIX NPEACTABMEHMI O reoaNHaMNYECKOM
W MeTannoreHnyeckom passutun 3anagHo-KanbuHckoro
30/10TOPYAIHOIO NMOsiCa Y BXOOALUMX B HEFO PYyAHbIX 30H, Mbl
cuntaem, 4TOo MyKkypckass 30Ha Ha CBOEM CeBeEpO-
3anagHoM craHre cpesaeTcsi BynkaHutamu 6onee moro-
pon Cementayckoii MocTponkn. Kpome npsiMbix reonoru-
YEeCKUX COOTHOLLUEHWI, 3TO MOATBEpXaaeTcsi obHapyXeHU-
eM MecTopoxaeHuss Mupax Ha 3anagHOM 3K30KOHTakTe
Cemenitayckonn noctporikor. [Moatomy npegnonaraetcs
npogorkeHne MyKypckow 30HbI K CeBepo-3anagy oT rop
Cewmeitay. [NporHo3Hble pecypcbl 3o510Ta no kateropumn Ps
MoryT coctaBnsaTe 100-200 T.

Mnowaab XXavma BbigenseTcsa B npegenax OAHO-
WUMEHHOro pyaHoro nons B Yapcko-3umyHanckon 3oHe. Ha
3TMX 0OBbEKTax pyAHble Terna nNpeacTaBreHbl MUHepanmso-
BaHHbIMW 30HaMKN 1 NMH3aMKU NpoTskeHHocTbio oT 100 go
900 M npu mowHocT 2025 M. OHU dUKcMpyoTcs NepBuY-
HbIMW 1 BTOPUYHbIMKU opeonamu As, Sb, Au. CoaepxxaHue
3onota Bapbupyet ot 0,1 po 3,2 r/t. OBHapyxumBaeTcs
NPUYPOYEHHOCTb 30M0TOM0 OPYAEHEHWUS] K KOHTaKTOBbIM
30Ham Ten 6asanbToB, NMMH3aM M3BECTHAKOB U [aliKOBbIM
TenaMm. Ha npossneHun Xanma-3 B KOHTaKTOBbIX YacTAX
N3BECTHSAKOB HabMoAaTCA NMUH3bI AXXacnepouioB.

Mo psgy obbekTtoB (XKavma-1, XKawnma-2, Wrn) npowns-
Be[leHa OLleHKa pecypcoB 3of0Ta B 2,7 T NpU CPeaHEM
copepxaHum 1,62 r/T. BepxHas YacTb pyaHbIX Ten obpaba-
TbiBanacb kapbepHbiM crnocobom (o rnybuHbl 16-23 m),
Bcero gobbiTo nopsigka 500 kr 3onoTa.

MepcneKkTuBbl pyAHOro nomnst MoryT ObiTb pacLUMpeHbI
3a CYET NpoBeaEeHMS NMOMCKOBbIX paboT Ha dnaHrax pygo-
nposisneHnn XKetblk, Apkanblk 1 Xanma-2. NMporHosHble
pecypchbl 3omnoTa no kateropum P, — 3 T.

Hay4Hasi HOBM3Ha Mony4YeHHbIX pesynbTatoB. C nosu-
uuii Mmobunuama obLime 3akoHOMEepHOCTU hopMUPOBaHKSA
30J/10TOPYAHbIX MECTOPOXAEHUI KAPIIMHCKOrO Tuna 3akrto-
YyalTcsa B 06pa3oBaHMM UX B KOMMU3WOHHON reoguHamuye-
CKo/ 0OCTaHOBKE KOHTMHEHTAsbHbIX OKpawH, MOKPOBHO-
Ha[IBUrOBbIX CTPYKTypax M O(UONMTOBbLIX MOSICax, BKIO-
YaLmx BroKM N OTTOPXKEHLblI ONIMCTOCTPOMOBbLIX M3BECT-
HSIKOB, 4acCTO MOBBILLEHHOW YrNepoANCTOCTU. 30M0TO KOH-
LEHTPUPYETCS NPEeUMyLLECTBEHHO B W3BECTHSIKAxX, NoaBe-
P>KEHHbIX METAaCOMaTUYECKUM U3MEHEHMAM (OekapboHaTu-
3aUKs, OKPEMHEHNE M OKBapLEBaHWE) B 30HAX MenaHxu-

poBaHWSA U NOA BAMAHMEM rMnabrccanbHbIX ManbiX UHTPY-
31 N Aaek ¢ obpas3oBaHNEM CKapHMPOBAaHHbIX U OKBapLIO-
BaHHbIX MOPOA, OXacnepouaoB v aprunnutoB. 3onoTo-
cynbuaHble pyabl XapakTepU3yTCA TOHKOBKPanieHHbIM
N OUCMNEPCHBIM 30/10TOM, MaKpOCKOMUYECKN HE BblpasuTe-
NbHbl, MO3TOMY PYAHble Tena BbIAENSATCA, B OCHOBHOM,
no pesynbtataMm onpoboBaHus U nabopaTopHbIX aHanm-
30B. [NaBHble pyHblE MUHEpanbl — NUPUT, apCEHONVPUT 1
3010TO, COMYTCTBYKOLUMMU SIBMSIIOTCA aHTUMOHUT, pearnb-
rap, KuHoBapb, GapuT, dnwopuTt M gp. OnemeHTamu-
MHAMKaTopamMmn anokapboHaTHOro TMna 30110TOro OpyaeHe-
Hust cnyxaT Au, Ag, As, Sb, Hg. Takum obpasom, B HacTo-
silllee BPEMS B reoriorMm onpeaenunocb HoBoe npuopurte-
THoe HanpaBneHue byHAaMeHTanbHbIX Hay4Ho-
nccreaoBaTenbCckux U reonoropasBefovHbix paboT Mo
NPOrHO3MPOBAHMIO 1N MOUCKY KPYMHbIX 30J710TOPYAHbIX MeC-
TOpOXAEHUIN KapnuHckoro Tuna. O6HapyxeHne nofoOHbIX
06BEKTOB B pasHbIX CTpaHax yXXe MpUBENo K pe3komy yBe-
JNINYEHMIO MUPOBLIX 3anacoB 3os10Ta [3—4].

B BoctoyHoMm KazaxctaHe K KaprvHCKOMY TurMy 30510TOrO
opyaeHeHns 6rnmskm mectopoxaeHus Cyspanbckoe, XKaHaH,
Mwupax, a Takke HEKOTOpble y4acTKM U OObeKTbI B Hapckow 1
3anagHo-KanbyHckon MeTannoreHn4Yeckux 3o0Hax.

B pesynbTate conocTtaBneHus ¢ MUPOBLIMU aHarnoramm
B CLWA, Kutae, Poccuu, Y3bekucraHe u gpyrux crpaHax
BbISIBNAETCA ONpefenéHHoe CXOACTBO MO psSay BeayLimx
NPpU3HaKoB Cy3[anbCKoro anokapboHaTHOro Tuna MecTo-
poxaeHu BoctoyHoro KazaxctaHa C NpOMbILUNIEHHBIM
KapfIMHCKUM TUMOM 30J10TOrO OPYAEHEHUS, pyaAbl KOTOPOro
peHTabenbHO oTpabaTbiBalOTCA MO METoAy Ky4YHOro Bbl-
LenaynBaHusl. 9T OaHHbIE Pe3KO MOBbILLAKT NEPCNeKTU-
BHOCTb HaLLero permoHa Ha obGHapy>XeHMe HOBbIX KPYMHbIX
30M0TOPYAHBIX MecTopoxaeHun [6—13].

lpakmuyeckasi 3Ha4uMocmb pe3ysibmamos uccriedo-
e8aHul. Ha ocHoBaHMM NpOBEAEHHbIX UCCREeAOBaHUN, aHa-
nu3a n 0606LLeHNss MaTepuanos NpPoLUNbIX NET No 300TOo-
pygHon MeTannoreHun paspaboTaHbl NPOrHO3HO-
NMOVCKOBbIE KPUTEPUM W NPEeanochbiNk1 AN BbIABNEHNS
HOBOro anokapboHaTHOro Tuna 30M0TOr0 OpPyAEHEHUSA B
reonornyeckux cTpyktypax BoctouHoro KasaxcraHa (Tunbl
mectopoxaeHuin Cysganbckoro, Mupax, pyaonposBrieHuin
Bainbypa, MapuHoBckoe u ap.).

B utore uccnenosaHuii B pesynbtate 0606LLeHNs npo-
rHO3HO-MeTannoreHM4Yecknx paboT NpoLnbIX NeT U HOBbIX
reonoro-mMeTannoreHNYeckux PEeKoOHCTPYKUMIA Mpou3Bene-
Ha NpOrHo3Has oueHka nepcnektus Yapckon n 3anagHo-
Kan6uHckon 3oH. CocTaBneHbl CBoAHas MPOrHo3Hasi kapTa
3arncaHckol cyTypHol 3oHbl MactuTaba 1:500 000, nporHo-
3Has kapTa — Haknagka nucrta M-44-XIV  macwraba
1:200 000 1 nporHo3Hasi kapTa LeHTpanbHon Yyactu Yapc-
Kow 30HbI MacwTaba 1:50 000.

OueHka NPOrHO3HbIX PECYPCOB MPUBOAUTCS MO KaTero-
pusam, P4, P2, Ps. MNporHosvpyemble BegyLume Tunbl opyae-
HEHUS: 30M0TOCYNb(UAHO-KBAPLIEBLIA anokapboHaTHbIN
OCTPOBOAYXHOro Tuna (cy3ganbCKui UM KaprvHCKUR) u
30J10TO-MbILLUBbSKOBO-YrNEPOAUCTLIN  (BaKbIPYUKCKMI), CBSI-
3aHHbIN C MofaccoBon hopmaumen YepHoCnaHLEBOro
TMNa, a TaKkKe 30M0TO-KBApUEBbLIN (KyMNyOXKyHCKUA) Tum,
acCoUMMPYIOLLMIA C MOPCKUMW MaroyrnepoamcTbiMu rpay-
BaKKOBbLIMW OTMOXEHUSIMU, U ME3030MCKUIA 30M10TOHOCHbIX
Kop BbIBETpMBaHUS. onyyeHHble pesynbTaTbl OTpaarT
pyHOaMEHTanbHOCTb MUCCMeaoBaHun 1M NOATBEpPXKAalT
BbICOKME MEPCMNEKTMBbI BbISIBNIEHUS] B KapboHaTHbIX cop-
MaLMsaX pervMoHa HeTpaguLMOHHBIX TUMOB MECTOPOXAEHWIA
C TOHKOAMCNEPCHBIM 1 CBOOOAHBIM 30510TOM, KOTOPbIE MO-
ryT UMEeTb MPOMbILLIIEHHOE 3HAYeHWe U peHTabenbHo oT-
pabaTbiBaTbCS C MPUMEHEHNEM COBPEMEHHbBIX TEXHOMOTMUIA.
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Bonbwoe Hay4yHoe u npakmu4yeckoe 3HayeHue npuaa-
€T1ca obnactu couneHeHus NopHoanTanckon un Kasaxcran-
CKOW KOHTMHEHTarbHbIX OKpawvH, rae BblaensieTcs 3avicaH-
ckasi cyTypHas 3oHa C oceBbiM Yapcko-I'opHocTaeBckMM
LLIBOM U KOHLEHTPUPYIOTCS rMaBHble 30M10TOPYAHbIE CTPYK-
Typbl pernoHa. 34ecb NPorHo3mpyeTcs KpynHbIi BocTouHO-
KasaxcTaHckuin 3010TOPYAHbIN MOSC, ceBepo-3anagHbii U
HOrO-BOCTOYHbIV (priaHrM KOTOPOro eLé HeOCTaTOuHO U3y-
YeHbl. B 31O CBA3M C YY4ETOM MINOXKEHHBIX METOLNYECKMX
NOAXOO0B MMEETCSA ONpefeNnieHHbIn NnoTeHuuan AanbHewn-
LIero pasBuTMsS Hay4YHO-MccreoBaTenbCckux paboT B Teo-
peTu4eckoM M MPUKNagHOM acnekTax, HampaBIieHHbIX Ha
yKpenneHve cblpbeBoi 6asbl Ans 3onotofobbiBatoLLein
npombILNeHHocTn BocToyHoro KasaxcraHa.

BbiBoabl. Takoe Hay4yHOe HarpasrnieHue OmkKpbieaem
HOBbIEe 803MOXHOCMU ANS YKPENNEHUst 1 pa3BUTUS MUHEpPa-
NbHO-CbIpbEBON 0a3sbl 30/10TOA00kLIBAIOLLEN MPOMbILLIIEHHOC-
T BocTouHoro KasaxcrtaHa, Yem v onpepensieTcs TeopeTu-
YECKUA 1 MPaKTUYECKUIA NOTeHLMan NpMBOAUMbIX Hamu dDyH-
JaMeHTanbHbIX UCCcregoBaHuWii no nporpamMmme MuHucTepceTaa
obpasoBaHuA 1 Hayku Pecnybnuku KasaxcraH. Haubonee
nepcneKkTVBHON NpeAcTaBnseTcs 3acaHcKkas CyTypHas 30Ha,
BKIHOMatoLLan Yapcko-ropHoCcTaeBCKMn 0OOUNONUTOBBIN MOSIC U
XaoTuyeckme Oroky pa3HOBO3PACTHBIX WM3BECTHSIKOB OCTPO-
BOOYXHOTO  TWMa,  MOABEPXKEHHbIX  rMapoTepmarbHO-
METacoOMaTU4ECKM U3MEHEHMSM B 30HaX MenaHXupoBaHUs
N pa3pbIBHbIX CTPYKTypax. PekomeHayeTca npoBefdeHve ae-
TanbHbIX MPOrHO3HO-METannoreHnyYecknux pabot Ha coBpe-
MEHHOM Hay4HO-TEXHUHYECKOM YPOBHE C BbIMOJIHEHNEM Na-
NeoreoMHaMUYECKNX PEKOHCTPYKLIMIA, MPUMEHEHNEM HOBbIX
METOLOB reousnyecknx paboT M MUHEpParbHO-reoXUMM-
YEeCKOro KapTMpPOBaHMS M UCMONb30BaHUEM BbICOKOTOYHOM
aHanuTu4eckon 6asbl.
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IDENTIFYING PROSPECTIVE GOLD MINERALIZATION AREAS IN WESTERN KALBA (EASTERN KAZAKHSTAN):
AN INNOVATIVE APPROACH

A new type of gold deposits In Eastern Kazakhstan is gold ores commonly found in hydrothermally altered carbonate rocks. We have suggested a
geological-genetic model of their origin based on a volumetric stereo-metallogenic analysis of West Kalba and Zharma-Saur zones. Use has been made of
comprehensive geologic-geophysical methods and high-precision analyses to develop criteria for predicting, prospecting and evaluating gold-carbonate
formations, as well as identifying new prospective areas having category P2 and P3 gold resources. In addition to describing the geological structure of the
Earth's surface, this model applies to exploring its deeper strata, hence the term "volumetric or stereo metallogeny".

Our research into the genesis of gold deposits in Western Kalba has yielded more accurate data on the geotectonic position of the gold-bearing
structures and the age of gold mineralization, there being a connection between typical gold associations and particular ore parent formations. The
local gold mineralization zones (West Kalba, Zhana-Boko-Zaisan), whose position is obliquely counter relative to the traditional north-westerly
direction of the Altai structures, intersect the volcanic-sedimentary and terrigenous strata of different age (from Devonian to C,_3). These gold-
bearing zones are cut and metamorphosed by the Kalba-Narym Pluton granitoids, which points to their Pre-Permian age.

The results of the laboratory tests performed on modern equipment in the laboratories IRGETAS D.Serikbaev EKSTU, analytical centers of IGM
SB RAS (Novosibirsk, Russia) and the Natural History Museum in the UK (London) showed that gold-sulfide ores (primary and oxidized) contain
free gold in the form of fine particles in pyrite and arsenopyrite. The nanoscale gold particle sizes range from microns to 0,1-0,5 mm. The gold
particles are bright yellow in color and high purity (an average of 935 %o). According to the X-ray diffraction analysis, the gold-bearing jasperoids
are composed mainly of silica and iron oxides. The results of the atomic absorption analysis of rocks showed that gold has a very uneven
distribution (from 0,1 to 33,5 g/t), while the silver content is low (from 0,06 to 2,66 g/t). Electron microscopy yielded new data on the distribution of
noble metals (Au, Ag, Pt, Pd), associated chalcophiles and rare earth elements in the ores and host rocks, as well as mineral indicators for
identifying new ore deposits.

Keywords: gold, unconventional type of gold mineralization, carbonate formation, assessment of the prospects, West Kalba, Charskaya zone,
Eastern Kazakhstan.
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IHHOBALIMHMIA MIAXIA Ao BUAINEHHA NEPCNEKTUBHUX NINOLL HA 30NOTE 3PYAEHIHHSA
HA TEPUTOPII 3AXIAHOI KAITBU (CXIAHUUN KA3AXCTAH)

leonozo-2eHemuy4Ha Modenb hopMmyeaHHs1 HO8020 Onsi CxiOHo-KaszaxcmaHcbKo20 pe2ioHy muny 3o110mopydHuUx podosuw y 2idpomepmarib-
HO 3MiHeHuUx kKap6oHamHux rnopodax 6a3yembcsi Ha 06'eMHOMY cmepeoMemasnio2eHiYHOMy aHanizi mepumopii 3axidHo-Kan6iHcbkoi i Xapma-
CaypcbKoi 30H. [jnsl iXHb020 8U8YEeHHs1 3acmocoeyeasiucsi demarsbHi 2e051020-2e0gpi3udHi Memodu docnidxeHHs1 i BUCOKOMOYHI aHani3u, siki 0a-
romb nidcmaey 0551 po3pobKu Kpumepiie NPo2Ho3yeaHHs, MOWYKY ma OUiHKU 30/10MO8MICHUX Kap6oHamHux ¢hopmauill, a makox eudinieHHs1 Ho-
eux nepcriekmugHuXx row, i OifIIHOK 3 Po3paxyHKOM pecypcie 3oioma 3a kamezopisimu P2 i P3. B ocHoe8i yiel koHyenyii, Kpim eue4yeHHs 2eosoaiy-
HoI 6ydoeu noeepxHi 3emni, nexxumpb sus4eHHs1 ocobueocmeli 2e0/102iYH020 PO38UMKY ii 2nU6UHHUX YacmuH. 3eidcu U iT Ha3ea — 06'eMHa Me-
marnozeHist abo cmepeoMemarnozeHisi.

Y 3e's13Ky 3 npobriemMoro eueyeHHs1 8iKy i 2eHe3aucy 3oomopydHux podoeuuw 3axidHoi Kanbu eukoHaHo aHani3 Mamepianie MUHynux pokie i
pe3ynbmamie Hoeux Aoc/iOXeHb, W0 00380/1U8 yMOYHUMU 2€0MEeKMOHIYHY MOo3Uyito 30/I0MOHOCHUX CMPYKmMyp i eusHa4umu eiK 30/10mo2o
3pyOdeHiHHsA Ha nidcmasi lio2o0 38's13Ky 3 KOHKpemHor pydozeHepyrodoro ¢hopmayietro. Y pezioHanbHoOMY nnaHi eidomi 30HU 3010mopydHoi MiHepa-
nizayii (3axioHo-Kan6iHcbka, XaHa-Boko-3alicaHcbka ma iH.) Maromb KOCOCi4HY no3uyito ujodo mpaduyiliHo2o nieHi4YHO-3axiOHO20 HanpPsMKy
anmalicbKux cmpykmyp, nepemuHaroms pi3Hoeikoei eynkaHo2eHHO-ocadoei U mepuz2eHHi moeuwii (8i0 degoHy do C, 3), a cami 3pizarombcsi i Me-
mamopapizyrombcs epaHimoidamu Kan6a-Hapumcbko20 niymoHy, mo6mo maroms dokanbiHcbkuli (Oonepmcbkulil) eik.

3a pesynsmamamu na6opamopHux 0ocidkeHb, BUKOHaHUX Ha cy4acHOMy obnadHaHHi e nabopamopisix "|PFETAC" BKI'TY im. . Cepik6acea,
AHanimuynomy yenmpi IFM CO PAH (M. Hoeocu6ipcbk, P®) i e My3ei lpupodo3Haecmea Benukob6pumadii (M. JJoHOOH), 8cmaHo8/IeHO, W0 8 30-
nomo-cynbgidHux pydax (MepeuHHUX i okucsieHux) 3os10mo nepebyeae y einbHOMy cmaHi Ui ymeoproe MoHKOOUCNePCHIi K/TFOYEHHS1 8 nipumi i
apceHonipumi. Po3mip 301omuH mMae HaHopieHesull Macwmab i eapitoe 8id nepwux oduHuub Mkm Ao 0,1-0,5 MM, Konip (io20 sickpaeo-xoemull,
npo6Hicmb eucoka (8 cepedHbomy, 935%.). 3a OaHUMU peHm2eHogha308020 aHasli3y, 30/I0MOHOCHI O)kacrnepoiou ckradarombcsi, 8 OCHOBHOMY, 3
KpeMHe3eMy i okucnie 3aniza. 3a pesynbmamamu amomHo-abcop6yiliHo2o aHasi3y, 30/10mo 8 HUX Mae eKpall HepieHOMipHuUli po3nodin (eid 0,1 do
33,5 2/m), a emicm cpi6éna Heeucokuli (eid 0,06 do 2,66 2/m). 3a peaynbmamamu es1IeKMPOHHOI MiKpockonii ompumaHo Hoei OaHi Npo po3nodin 6na-
20podHuUx memanie (Au, Ag, Pt, Pd) i cynymHix xanbkoginbHux, piokicHuUx i piokicHozemenbHuUX eemeHmie y pydax i emiujyroyux nopodax i Hami-
4eHo MiHepanu-iHOukamopu Onsi 8usiesIeHHsI Ho8UX pyOGHUX 06'ekmie.

Knr4oei cnoea: 3onomo, HempaduyiliHuli mun 30510mopy0HO20 3pyOeHiHHSsI, kKap6oHamHi ¢hopmauii, oyiHka nepcnekmue, 3axioHa Kanb6a,
Yapcbka 30Ha, CxidHuii KazaxcmaH.





