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INVESTIGATION OF RARE METAL DEPOSIT CALLED BAYAN
ON THE BASIS OF GIS TECHNOLOGY AND FORECAST ASSESSMENT
OF ITS ADDITIONAL RESOURCES FOR INDUSTRIAL ORES

Abstract. Despite the fact that the Republic of Kazakhstan has a great potential for rare metals and rare earths,
the explored reserves of easily discovered, near-surface deposits are being exhausted. This causes the reorientation of
forecasting and prospecting works to the so-called "blind" deposits, deep in terms of occurrence in rare metal
deposits. Currently, priority in terms of attracting investment is to conduct research on the areas of already known,
discovered deposits and ore fields, or on their flanks, as well as in the surrounding areas. A comprehensive study of
complex ore-controlling factors of rare metal mineralization and the peculiarities in the manifestation of their search
characteristics is the matter of current importance in recognizing the objects under study and in evaluating of their
potential resources.

This article presents the results of research, recognition and evaluation of the resources in the rare metal deposit
named Bayan. The work was carried out by forming a digital geo data base, id est geo information system of the
studied deposit, and the creation of its 2D and 3D models, representing the distribution of tungsten trioxide contents
over all exploration profiles (2D) and throughout the mineralization.

The creation of the digital geo informational system of the deposit called Bayan was carried out using software
ArcGIS-10, based on materials of early geological, geophysical and geochemical works, as well as on the results of
field work, carried out by the authors of this article on this site.

Based on the 2D sections of the geological and exploratory sections, as well as the 3D model, the nature of the
relationship between ore control factors and the features of the distribution of tungsten trioxide contents was studied
throughout the entire volume of the deposit. These works were carried out with using the MicroMINE software.

Such a sequential study of Bayan deposits made it possible to create a scientific and informational basis for
forecasting of promising zones for industrial ore sites, horizons within its boundaries and on the flanks, as well as to
assess their potential resources.

Key words: Geo information system, 3D models of the deposit, 2D sections, ore control factors, ore-containing
environment, rare metal deposits, tungsten trioxide, perspective zones.
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M. 1. Omupcepuxos, H. U. Crenanenko, JI. /I. UcaeBa,
C. K. AcybaeBa, K. C. Toruzos, M. K. Kem0aen

WuctutyT reonorunueckux Hayk uM. K. 1. CarnaeBa, YuuBepcurer Carnaesa, AnmMatsl, Kazaxcran

NCCIEJOBAHUE PEJKOMETAJIJIBHOI'O MECTOPOXKIEHUSA BASH
HA BA3E 'NC-TEXHOJIOI'MA U ITPOTTHO3HAA OLHEHKA ET'O
JOHNOJJIHUTEJIBHBIX PECYPCOB HA ITPOMBIIIJIEHHBIE PY/IbI

Annortanusi. Hecmotpst Ha To, uro Pecnybnmka Kaszaxcran obnamaer OOJIBIIMM MOTEHIMAIOM Ha PEIKHE
METaJIbl U PEAKHE 3eMJIM, pa3BellaHHBIE 3arachl JIETKO OTKPHIBAEMBIX, OJNM3 HMOBEPXHOCTHBIX MECTOPOXKICHHUH
MCUEPIBIBAIOTCS. DTO 00YCIIOBIMBAET MEPEOPUCHTAINIO MTPOTHO3HO-TIOMCKOBBIX pabOT Ha Tak Ha3bIBAGMBIE «CIe-
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IbIe», TITyOOKHE TI0 YCIIOBHSM 3aJIeTaHNsI MECTOPOXKICHUH PEIKUX METAIUIOB. B HacTosmiee BpeMst IPHOPUTETHBIM C
TOYKH 3pEHUS NPUBJICUCHUS WHBECTHLMH SIBJISETCS IPOBEICHHE HCCIIEAOBAHMM Ha IUIOMIAISNX YK€ HM3BECTHBIX,
OTKPBITBIX MECTOPOKACHUN M PYAHBIX IOJIEH, WM Ha MX (UIaHrax, a TaKKe Ha MPHIIETaloNMX TeppuTopusx. Bee-
CTOPOHHEE HCCIICOBAaHHE KOMIUICKCHBIX PYIOKOHTPOJIMPYIOLIMX (aKTOPOB PEAKOMETAIbHBIX OPYNCHEHHH U
0COOCHHOCTH TPOSIBICHUSI X ITOUCKOBBIX MPU3HAKOB MMEET aKTyalbHOE 3HAUYEHHE B PACMO3HABAHUM HM3Yy4aeMbIX
00BEKTOB U IIPHU OIIEHKE UX MOTCHIUAIBHBIX PECYPCOB.

B naHHOM cTaThe NpeACTaBICHBI Pe3YyJbTAaThl HCCIEAOBAaHMS, PACIO3HABAHUS M OIEHKH PECYpCOB PENKO-
METaIILBHOTO MecToposkaeHus basH. Pabora Oblia BbINONIHEHA MyTeM (OPMHUPOBAHUS LUPPOBOI Oa3bl Te0JaHHbIX,
T.¢. TeOMH(DOPMAI[MOHHON CHUCTEMbI H3y4aeMOI'0 MECTOPOXKICHHUs, U co3fanus ero 2D u 3D monenei, mpeacras-
JISIFOIIME PAcTIpeIeNICHNs] COIEPKaHUH TPEXOKHCH Bosb(pama o BceM pas3BelodHbIM npodmwisiM (2D) u mo Bcemy
00BEMY OpYICHCHUSL.

®opmupoBanre LUPPOBOH TeoMH(YOPMALOHHON CHCTEMBI MECTOPOXKICHUsIbassH OCYIECTBIEHO C NMpUMEHe-
HUeM mporpammuoro obecneuerus (I10) ArcGIS—10, mo MarepuanaM paHHETIPOBEICHHBIX T€OJIOTHYECKUX, Teopu-
3UYECKUX W TEOXMMHYECKHX pPaboT, a TaKXKe IO pe3yibTaTaM IOJIEBBIX pabOT MPOBEAECHHBIX aBTOpaMH JaHHOW
CTaThH Ha JJAHHOM y4YacTKe.

Ha ocHoBe noctpoeHHbIX 2D cpe3oB reoslorHYeckux U pa3BeAOUHBIX pa3pe3oB U 3D Mozenu no BceMy 00beMy
MECTOPOXKICHUSI M3YUEH XapaKTep CBSA3U PYAOKOHTPOIMPYIOIMX (DAKTOPOB C OCOOEHHOCTAMH paclpelelCHUs
COJZIepKaHUN TPEXOKUCH Bosb(pama. DTr paboTHI ocymiecTBIeHH! ¢ mpuMeHeHneM [10 MicroMINE.

Takoe mocienoBareNbHOE HCCIEIOBaHUS MECTOPOXKACHHH basiH mo3BONMIIO co3aaTh Hay4HO-MH(OPMAILMOH-
HYIO OCHOBY IPOTHO3MPOBAHMS IIEPCIEKTUBHELIX HA MPOMBIIIJICHHBIE PYAbl Y4aCTKOB U TOPU30HTOB B €ro Mpeaenax
1 Ha (JIaHrax U OLEHUTD UX NMOTEHINAIBHBIX PECYPCOB.

KiroueBble ciioBa: reonH(popMalrionHas cuctema, 3D monenu mectopokaeHus, 2D cpessl, py1OKOHTPOIIH-
pytomne GakTopsl, pyIOBMENIAlONmas cpela, PeIKOMETallIbHbIe MECTOPOXKICHHUS, TPEXOKUCHhBOJIb(pama, mepc-
MEKTHBHBIC 30HBI.

Jns peaxoMeTauIbHOIO MECTOpOXKAeHHUs basH BhepBble co3maHa cHUCTEMHas HaydHO-HH(OP-
MallMOHHAs 0a3za A OETaJbHOTO H3Yy4YEHMs, aHajiu3a U PACIO3HABaHUSAETO PYIOKOHTPOIHMPYIOIIHX
¢axTopoB. Takas paboTa ocylIecTBIIEHa CIEAYIOIINMH METOAaMHU HCCIIeOBAHMSL:

— co3nanusa uupoBoi 6asbl reoaHHBIX — F€OMH()OPMALMOHHBIX CHCTEM (KOMIUICKCHBIM T'€0JIOTH-
YECKUM, Teo(U3NYEeCKUM, T'€OXUMHUYECKHM, KOCMHUYECKHM, II€TPOJIOTHYECKUM, MHHEPAJIOIHMYECKUM,
nerpodusnveckuM U aaHHbM JI33) mo mmomanu mecropoxneHus basH nHa 6aze ['MC-texHonoruu, c
npuMeHeHueM nporpammuoro obecneuenus (I10) ArcGIS-10.

— coszmanusa 3D Momens pyIHBIX OOBEKTOB pailoHa, MPEACTABILIIONINE ITU(POBYIO BH3YATH3AIHIO
0cOOEHHOCTEH pachpefeicHUs] PeJKUX METAUIOB M PEAKHX 3eMellb B IpelesiaX dHAOTEHHBIX U HK30-
TeHHBIX MECTOPOXKAEHHH u pynonposiBieHuiic npumeHerrneM [10 MicroMAINE. 3to no3BossieT yBs3aTh
XapakTep paclpeleNeHNs] Py IHbIX 3JIEMEHTOB OPYACHEHUH ¢ €ro pyIOKOHTPOJIMPYIOUIMMHU (pakTopamu u
COBEPILICHCTBOBATH METOJOB ¥ KPUTEPHEB IPOTHO3UPOBAHMS U ITOMCKA O0BEKTOB PEIKUX METauIoB [1, 2].

W3 BBIIEN3I0)KEHHOTO CIIEAYyeT, METO/bI UCCIEABAHUAMECTOPOXKACHN bassH KpoMe MOJIeBBIX T€0JI0-
TMYECKUX PadoT, BKIIOUAET MpeoOpa3oBaHusl reoI0rn4eckoi HHpopManuy (KOMIICKCHbIE T€0JaHHbIC) B
yncioBble faHHble HAa 0aze [IC-texHOIOrMU. DTy TEXHOJIOTHIO IPEACTaBIAIOTKOMIIBIOTEPHBIE IIPOTPaM-
Mbl: Mapinfo, Arcgis, Micromine [3, 4]. C ux npuMeHeHHEM c37aHa TeoMHGOpPMAI[MOHHAS CHCTEMa
MecToposkaeHui basH u moctpoens! ero 2D Moaenu paspe3oB u 3D xapkacHble 1 OJOYHBIE MOJEIH.

OOBEKTOM HCCIEOBAaHUS SIBISIETCS PEAKOMETANIBHOE MECTOpokIeHue basH, koropoe umeer
JUTUTENTLHYI0 MHOTO3TAIHYI0 HCTOPHIO popMupoBanuss.OHO cOCPEOTOUEHO B pa3pe3e Metamopduieckoit
Tomuu. M3 ocamouHBIX 00pa3oBaHMU Ha IUIOLIAJM MECTOPOXKICHHS YCTaHOBJICHBI TOJIBKO TJIMHBI H
cyrmHKH. OTMedaeTcs 30Ha BBIBETPEIBIX MOPOJ HE3HAYUTENbHOM MoIHocTH. Ha maHHOM pyaHOM mose
BBIJICJICHB HECKOJIBKO IIEPCIEKTUBHBIX 30H, II€ IPYNNUPYIOTCA B pyIHbIE Tena. MOIIHOCTh TN AOCTHU-
raet necaTkoB MeTpoB (CeBepHas — 2-98 M, [Ipomexyrounas — 1-35 M, Llentpansuas — 1-50 M, 3anan-
Hast — 1,5-25 m), mmHa ot 50 1o 1500 M, 1 OHH OKOHTYPEHBI B TIpe/ieNiaX PYTHOTO Mo (PUCYHOK 1).

PynHele Tena clI0KE€HBI aKTUHOJIMT-3IUAOT-IICEIUTOBEIMA METACOMATUTAMU II0 CKapHaM HIITOK-
BEPKOBBIE KBapIL-TIOJIEBOLINAT-IIIEETUTOBEIMA  30HaMU. CKapHOHWIB Ha JAaHHOM MECTOPOXKIECHUH
OTMEYaIOTCsl Ha KOHTaKTaxX cO BCEMH Pa3HOCTSMH NOPOA, 00pa3yloTcsi OHM 3a cueT ampubdoncoaepxa-
mmx mopox (amQuOONOBBIX CaHIIEB M THeiceB, am@uOomuToB). [IpyruM 31eMEHTOM BHYTPEHHETO
CTPOEHUSI PYAOHOCHBIX 30H SIBJISIOTCS (OPMHPYIOIIME INTOKBEPK IPOKWIKMA KBapua, Cyib(puIoB u
meenuta [5-7].
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1 — 3epenauHCKast cepusi: THEHCHI, TPAaHUTO-THEHCH, aM(UOOINTEI, 2 — TPaHUTHI 3€PEHANHCKOr0 KOMILIEKca; 3 — rpaHa-
TOBBIE U NHPOKCEHOBHIE CKapHBI; 4 — KBapIMTHI; 5 — 30HBI HHTEHCUBHOW TPEIMHHOBATOCTH, OPEKYMBAHUS M MHUJIOHUTH3AINU
opoA; 6 — TeKTOHUYECKHUE HapyllleH!s; 7 — PyZIOHOCHBIE 30HBI; 8 — py/HBIE Tela.

Pucynok1 — Mecropoxaenue basu no X. Anambsny

Figure 1 — Bayandeposit for H. Adamyan

Jlns mOCTpOeHUsI TPEXMEPHBIX MOJETICH JaHHOTO MECTOPOXKICHHS B KOMITBIOTEPHYIO 0a3y BBEICHBI
39 428 reonoruveckoil ”HPOpMAITHH. 32 OCHOBY KapKaCHOW MOJACIIA Opalich TPAaHUIIBI PYIOHOCHOM 30HBI
1o OOPTOBOMY COJIEPIKAHHUIO TPEXOKUCH Bob(hpama 0,06 % [8].

B TpexmepHOM IpPOCTPAaHCTBE YETKO BU3YAM3UPYETCS CIOXKHOE CTPOSHUE PYJOHOCHOHN 30HBI, TJE K
IOT0-BOCTOKY HAONIOaeTCs Cy)KEHHE PYJOHOCHOW 30HBI. B TIyOOKHX TOPH30HTaX PYJAOHOCHOHN 30HBI
BBIICIIAIOTCS OTJCIBHBIC PYIHBIC Tea (PUCYHOK 2).

Pucynok 2 — 3DkapkacHasi MOZIENb Py IOHOCHOH 30HBI MecTOpoxkaeHUs basH (cunsis — CeBepHasi 30Ha, KpacHas —
IIpomexyTounas 30Ha, xenTas — 3anagHas 30Ha, 3eJeHas — LlenTpansHas 30Ha, cupeHeBas — FOkHas 30Ha)

Figure 2 — 3Dwireframe model of the ore zone of the Bayan deposit
(blue — Northern zone, red — Intermediate zone, yellow — Western zone, green — Central zone, lilac — Southern zone)
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Pucynok 3 — 3D 6504Has Mozenb MecTopoxIeHus basu

Figure 3 — 3D block model of the Bayan deposit

[To maHHBIM HcciemoBareneil B IEPBUYHBIX pyJaX basHCKOTO MECTOPOXKACHUS YCTAaHOBIEHO CBBIIIE
60 THIOTEeHHBIX MUHEPAJIOB, TJE MICCTUT OMPEaeIIIeT IPOMBINIICHHYIO IIEHHOCTh MECTOPOXKIACHMS [5, 8].

IToctpoennsie Hamu 3D Monens mectopoxkaeHus basH (pucyHOK 3) MO3BOMSIET BU3YyalM3HPOBAThH
pacrpeieNicHus COACpKaHUN TPEXOKUCH BOJb()paMa (IIIeeTUTa) Mo U3ydyacMoMy PYAHOMY moiro. B ero
MpeJIeTax0TMEYEHO PAaBHOMEPHOE pacIipe/ie]ieHne CoAepKaHni TPEeXOKUCH Bosb(hpama B uHTepBase 0,1—
0,5%. Takast 0COOCHHOCTBH pacmpeieeHUs] COACPKAHUI TPEXOKUCH BOJIb(paMa coxpaHseTcsi 10 BEpTH-
KaJIbHOMY pa3pe3y. YUacTKU CoJiepKaHueM TPexXokucH Bosb(ppama ot 0,5—1,0% pacnpocTpaHeHBI BO BceX
PYIHBIX 30HAX, HO WUMEIOT HepaBHOMEpHOe pacrpenaeneHne. Hambonplee pacnpocTpaHeHHE cojaepika-
HUSMH Tpexokucu Bombppama (0,5-1,0%) cocpemarouensr Ha Ilpomexyrounoit m FOxHOIN 30HAX.
VYyactku HaunOoJiee BBICOKMMH COJCPKAHUSIMH TpeXokucu Bojb(ppama oT 1,0 mo 2,0% wu BwIIE pac-
MPOCTPaHEHBI B IIEHTPANBbHON YacTu CeBEpHOM 30HBI, T/Ie UX PACIpPE/ICICHHE BBIICPKAHO OT BEPXHUX JIO
HIDKHUX TOPU30HTOB.

Takum o6pazom 3D Mojens peAKOMETaIBHOTO MecTOopoXkIeHHus basH mokaspIBaeT, 4TO OHO Xa-
paKkTepu3yeTcs HE TOJIBKO CIIOXKHBIM CTPOCHUEM, HO U HEPAGHOMEPHBIM PACHPEOETeHUEM OCHOBHO20
PYOHO20 INIeMeHma — MPEXOKUCU 801bhHpama ¢ npocmpancmae.

IIporpamuoe obecredeHueMicromine MO3BOJISIET TOTOBYIO MOJENb PACCMOTPETh B pa3pe3e JT000ro
HaNpPaBJICHHUSI, TJIe TPAKTHYECKYIO [ICHHOCTh UMeeT n300paxeHue 2D cpe3oB M0 pa3BeAOYHBIM IPOQPUIIIM.
ComnocraBieHne ero ¢ COOTBETCTBYIOIIUMH T€OJIOTHYECKUMH pa3pe3aMu MO3BOJISET YCTAHOBUTH XapaKTep
MPUYPOUYECHHOCTH COJIEP>KaHUH PyIHBIX IIEMEHTOB K ONpeeIEHHBIM THIIAM ITOPOJI BMEIAroIIel Cpesl, a
TaKXe CTPYKTYPHBIM OCOOCHHOCTSIM PYIHOTO Mo (Tabmuna 1).

Pe3ynbTaThl TPOBEACHHBIX WCCICIOBAHUM TOKA3aJId, YTO JJISJAAHHOTO MECTOPOXICHUS TNPaKTH-
YECKUI MHTEpeC NPECTaBIsIeT HIKHAE TOPU3OHTHI 3aMaJIHON M CeBEpO-3alalHOW €ro JacTeil, 00 3ToM
CBUJICTEILCTBYIOT CIIEAYIONIHE (PaKTOPHL.

1. Busyanuszamnus pacnpe/elieHus: COJepKaHui TPEXOKUCH BOJb(ppaMa Mo pa3pe3aM pa3BeOUHOM
JUHUH TIOKa3bIBAET, YTO HAaMOOJIee BBICOKHE €r0 KOHIIEHTPAIMH COCPEeNaTO4YeHbl B CKapHOMIAX CpeIu
rpaHuTo-THeWcoB. [Ipm 3ToM HabmromaeTcs MPHUYPOYEHHOCTH BOIB(PPAMOBOTO OpYACHEHUS B IIEHT-
PaAJIbHOM YacTH MECTOPOXIACHUSA K THEHCO-aM(DUOOJUTOBBIM TOJIAM, a B HMepU(EPUUSCKUX YaCTIX — K
TPaHUTO-THEHCOBBIM TIOpoam (Tabmuma 1, mp. Ne — 3, 7, 20);

2. Y4acTKu ¢ BBICOKUMHU cojnepxkanusmu ot 1,0 mo 2,0% wu Beime (pa3Benodnsle THHAN —3, —2, 1)
BCTPEUAIOTCS U B HIDKHUX TOPU30HTAX 3allafHON 4acTH MECTOPOXKACHUS. 3aech Ha riyoune ot 200 mo
300 M XKWJIBI M TPOKUIKK INTOKBEPKA TEPECEKAIOTCS CKAPHOMIHBIMU TEJIaMH, YTO SIBIISICTCS Ha HAIl
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Tabmuna 1 — CpaBaenne nzoopaxeHus 2Dcpe3oB G109HOI MOJIENTN U T€OJIOTHIECKUAX Pa3pe30B

Table 1 — Comparison of the image of 2D sections of the block model and geological sections

B e, ’{l
WEeHTIpanbHan 30Ha -
{

Ne N3obpaxenus 2Dcpe3oB 0:104HON MOAENH U F€OJIOTHYECKHUE Pa3pe3bl KauectBennas nHTepnpeTanus
Ip. 10 Pa3BEOYHBIM JIMHIM MECTOPOXIeHUs basH paspe3oB
-3 Pazsenounas nmunus Ne —3 mpo-

XOAUT MO 3amaJHoi YacTH Mec-
TopoxaeHus. Ilo coxepxaHuio
TPEXOKHCH BoJib(ppama Haubo-
nee Ooratoii siBiusercs CeBep-
Has 30Ha, rle PYAOHOCHbIe
CKapHbI COCPEaTOYeHbl Cpe-
AW TPaHUTO-THeiicoB. 31ech
COIIepKaHNE TPEXOKHCH BOIIb-
¢dpama mocruraer g0 2.0% wu
Beire (ckB. Ne328). I'eosnoru-
YeCKHUil pa3pes MOKa3bIBaeT, YTO
B O9THX MecTax Halmopaercs
HEePECeYCHNe CKAPHOHMIOB Py/I-
HBIMH JKUJIAMH U TIPOXKUIIKAMH.
CxapHOUABI-pyIHOCHBIEe 3a-
naaHoil u LlenTpanbHoi 30H
TaKKe JOKAIM30BAHBI CpPeIH
TPAaHUTO-THEHCOB, U UX Iepe-
CEKalOT PyJHBIC JKHJIBI U IPO-
sk, ClesyeT OTMETUTB, YTO
B JIAaHHOM pa3pe3e pa3BHUTHI py-
JIOHOCHBIE YKHIIBI.

Jlannass pa3Belo4Hasl JIMHHS
Ne7 npoxoaMT MO LEHTPaIbHOH
JaCTH MECTOPOXKASHUS, U OXBa-
TBIBAET ITOYTH BCE €TO PYHAOHOC-
Hble 30HBI. B nmanHOM paszpese
Hanbosiee BBICOKHE COJeprKa-
HUS TPEXOKHCH BOJIb(ppama OT
2,0 u Gonee cOCpPelOTOYCHBI B
cpenuux ropusoHTax Cesep-
HOIi 30HBI Ha riyObuHax 80—
140 m (ckB.Ne67) u ectb omHO
MOJCCYCHUE [AHHOW CKBaXXu-
HOH pyIHOTO Tena Ha TIyOuHe
410 m.

CpasHenne 2D cpesza IDaHHOTO
npoduIIs C reoJIOrNUECKUM pas-
pe3oMm mokasbiBaet, 4yto CeBep-
Hasl 30Ha ¢ BBICOKHMH COJIep-
JKAHHSIMH TPEXOKHCH BOJIb-
¢dpama  cocpepaToyeHnl B
CKapHOW/AX CcpeJd TPAHUTO-
rHeiicoB. CkapHounsl [Ipome-
JKyTOUHON W 3amagHoi 30HaX
TaKKe 00pa3oBaHbl [0 TPAHHUTO-
raeficaMm. B lleHTpanbHON U
IOxHO#1 30Hax ckapHOHIBI 00-
pa3oBagHCh MO OHOTUTOBBIM
rHeiicam. Pa3spe3 ominmuaercs
pasHooOpa3HeIM  meTporpadu-
YECKUM COCTaBOM pyJOBMe-
MIAIOIIX MTOPOJ.
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MPOXOIUT MO BOCTOYHOH YacTH
MECTOPOXKICHUS, OXBaThIBAeT
BEpXHHE U CPEIHUE TOPU30HTHI
CeBepHOIi 30HBI U HIDKHHE TO-
puzont IIpomexyTouHo# 30-
Hbl. B nanHOM paspese BepxHue
u cpexHue ropu3oHTh Ceep-
HOM 30HBI (CKB.262,358) umeroT
Ooiee BBICOKHE COICPIKAHUS
TPEXOKHCH Boib(pama B mpe-
nenax ot 0,5 mo 0,7% u Gonee
éjgw i = — 2,0%.
= ‘ﬁ%‘-’;év/ﬁ Z =~ o PynoHocHbIE cKapHOUABI JIOKa-
==L JIM30BaHbl CPEaM THelco-rpa-
—— | HUTOB U aM(pHUOOIUTOBBIX THEH-
coB. Cnemyer OTMETHTh, 4TO
CKapHOUJIbI € BBICOKHMH CO-
— Aep:KaHHSIMH TPEXOKHCH BOJIb-
¢pama JoKaIM30BAHBI CpeIH
TPAHUTO-THeliCoB.

VenoBHbIE 0003HAYEHUS:

= = =

Bek. Fip [F 1 — mepeoTIOKEeHHAs! KOpa BBIBETPHUBAHUS; 2 — BEIBETPEIIBIC TOPOIbI; 3 — TPAaHUTHI U
= =7 aIIMTOBHUIHEIE TPAHUTHI, 4 — KBAapU-(eNbAIIIaTHTOBEIE TOPOILI; 5 — OMOTHTOBEIE
[F el (&R rHeichl; 6 — GnoTuT-aMpuboI0BBIe M aM(DUOOIOBBIE THEHCHI; 7 — THEWCO-TPaHUTEL;
[ x]s  ¢he 8 — mamnpodupsl u TUOpUT-IOpGUPEL; 9 — ckapHOU B!, 10 — 30HBI OpEKYNPOBAHYS,
== [Q]r KaTak/a3a, MIJIOHUTH3AI[MU ¥ MHTEHCUBHOM TPEIMHOBATOCTH nopof; 11 — pynHbIe
=3 [ 30HBI U pyAHBIE Tena; 12 — KOHTYp Kapbepa; 13 — mTonbHs; 14 — CKBa)KHHBL.

B3IJISI[, OCHOBHOH NPUYMHON MOSBICHUS YYaCTKOB C BBICOKOW KOHLIEHTpalUWeil TPeXOKHCH Bojib(pama
(Tabmuma 1, 2).

3. TexToHMYeCKHE HApYLIEHUs, OTPAHUYMBAIOIINE MECTOPOXKICHUE TI0 3alaJHOMYy (DIaHTy, UIPalOT
B2)XHYIO POJIb B ()OPMHUPOBAHHUK PYTHOTO IITOKBEPKA, I'lle Mpeobianaromas ciucreMa pyIHbIX TPEIIUH Ha
MECTOPOXIEHUU UMEET CEBEPO-3aMlaJHOr0 HalpaBieHNus (pUCyHOK 1).

4. Kpome Ttoro, wmsoOpaxkenue 2D cpe3oB OJ0YHOW MOJETH MaHHOTO MECTOPOXKICHUS II0
pasBeouHbIM JHHUSAM No 5, —4 TIOKa3bIBAaIOT, YTO BEPXHss IpaHHIA PYIHBIX TEJI HA 3alaJHOM (IiaHre
nexxutr Ha 100 M ryOxke, yeM B APYrHX ero 4actax. [[oaToMy BepTHKalbHBIA pa3Max HCCIIEAyeMOi
PYIOHOCHOH 30HBI C COZIEPKaHNEM TPEXOKUCH Bosb(pama oT GoptoBoro a0 0,5 u 0,7 % cocTtaBnsieT Bcero
150 m (maTepBan ot 100 mo 250 m).

Ecmu yuects, uto B CeBepHOI 30HE 00HapYyXeHO pynHoe Teno W Ha riayoune 410 M (mp. Ne7) co-
JepKaHue TPEXOKHCHU Bolib(pama cocTasisieT Boime 6oprosoro (0,06%), To Ha 3anagHOM (haHre MecTo-
POXIIEHUA DyAHBIE T€la C BBICOKMMHU COAEPKAaHMAMU TPEXOKHUCH BOJIb()paMa MOTYT JIOKAJIHM30BaThCS
Hke ropu3onTta 200 M (tabmuier 1, 2).

W3 BBIIEHU3NIOKEHHOTO CIEAYeT, YTO MOXKHO YBEIHYHUTH TTyOMHY W3yueHHs Ha 3amagHoM QuiaHre
MmectopoxkaeHus basn. [Ipu sToMmepcreKTHBHbBIE IUIOIAAN ONPEAEISIETCS HWXHUMHU TOPH30HTaMHu (OT
250 mo 400 M) ero 3amajHOTO (yIaHTa, MEXKIY pa3BeA0YHbIMU JUHUSAMHU Ne 1 u 5. [lepcreKTUBHBIMU Ha
MPOMBIIUICHHBIE PYIbl TAKKE ABJISIOTCS TIyOOKHE TOPU3OHTHI B OCHOBHOM CeBEpPHOI 30HBI U YACTHYHO —
LlenTpanbHOI 30HEI (PHCYHOK 4).

I'eoMeTpruyeckue mapaMeTpsl BRIACICHHON IHIOMAAN 3aaHOTo (biaHra cocTaBisttoT 350%350x150 m,
I7leé TOPU3OHTAJIFHBIE ITapaMeTPhl OLIEHUBAINCH C MOMOIIBIO I'€OJOTHYECKO pa3BeoYHON ceTH, a Bep-
TUKJIBHBI TapaMeTp — MO OLIEHKE paclpOCTPaHEHUMs COAEpPKaHUM TPEXOKHUCH BoJb(pama IO pa3Be-
JIOYHBIM TPOQUIIIM.
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Tabmuma 2 — Uzob6paxenne2Dcpe30B 6109HON MOAETHMECTOpOXKAeHHS basH

Table 2 — Imageof 2D sections of the block model of the Bayan deposit

IIp. Ne 4
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PucyHok 4 — BeiienennenepceKTUBHOM TUIOIIAM B IIpeiesiax MeCTOpoxaeHus basH
COBMEILIEHHOH ¢ reosorndeckoi kaproit mectopoxkaexnus M:1:1000

Figure 4 — Allocationof the prospective area within the Bayan field combined
with the geological map of the Scale deposit: 1: 1000

— 62 ——
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[lepcriekTHBEBI Ha TPEXOKUCH BOJIb()pamMa BOCTOYHOTO (PIIaHTa M3YYEHO 0 pa3BeqouHON JruHUA Ne27,
MPOXOAIIeH Mo BOCTOUHOMY (ianHTy MectopoxacHus depe3 CeBepHoit m llenTpanpHOl 30H. Makcu-
MaJIbHOE COJICpKaHHUE TPEXOKHCH BOJb(ppaMa B JaHHOM paspese gocturaet ao 0,5 %, riyOuHa pacrpo-
ctpanenus — 10 100 m (CeBepHas 30Ha). LleHTpanbHOM 30HE collep:KaHUE TPEXOKUCH BOJb(ppaMa oTMe-
4yeHo B npexaenax 6oprosoro (0,06%) B ee BepxHUX yacTsx (Tabnuma 2).

Ha ocHOBaHUM BBIMIEN3IOKEHHOTO MOXHO CKa3aTh, 4To basHCKOe MecTOpoXKIeHne Ha 3alalHOM €ro
¢manre u ero TayOOKMX TOPH30HTaX PAacCIojiaraeT MEPCIEKTUBAMHU PECYPCOBHA YBEIUYCHHUS 3allacoB
TPEXOKHUCH BOJIb(pama.
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K. U. CorbaeB aTbIHaFbl Fe0JOTHSUIIBIK FHUIBIMIAP HHCTUTYTHI, CoTOaeB yHuBepcuTeTi, Anmarsl, Kazakcran

CUPEK METAJIJIbI BAAH KEHOPBIHBIHBIH KOCBIMIIIA
KOPBIH OHEPKOCIITIK KEHJAEPTE BOJIZKAM/IbI BAF AJIAIIL,
T'AXK-TEXHOJIOTUSACHI HET'IBIHAE 3EPTTEY

Annortanus. Kazaxcran PecryOiuKacslHBIH CHPEK MeTajgap MEH CHPEK JKepJiepre JeyeTiHiH )KOFapbUIbIFbIHA
KapamacTaH, »KEHIJI allbUIaThiH, )kep OeTiHe JKaKbH OpHANACKaH KCHOPBIHIAPIBIH 3epPTTEIreH KOphl asawona. by
Macene, OODKaMABIK-131ey JKYMBICTAPBIH «COKBIPY» aTayJibl, XKAThIC Kardaibl TEPeH OpHAJACKaH CUPEK METaJIbI
KEHOpBIHIAapFa OarpITTaynbl Heriznmeiimi. Kasipri Tanma 6achkiM KapKbUIAaHIBIPYIBl TapTy KO3KapachlHAH, 3ePTTEY-
Jepi onneKamaH Oenrisi, alpUTFaH KeHOPBIHAAD MEH KEeH epicTepiHie HeMece OHBIH KalTallapblHIa, COHBIMEH
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KaTap, iprejiec jkaTKaH ayJaHuapia >Kyprizy THiMIi Oosbin Tadbuiagbl. CHpEK MeTanbl MOFBIPIAP/bIH KEIIeH T
KeHOAKpUIayIbl (haKTOPIIAPbIH KOHE OHbBIH 13/Iey OeiriiepiHiH OUTiHy epeKIIenikTepiH OYKi1 OarbITTa 3epTTEey/iH,
3epTTEJNIETIH HbICAHIAP/IbI TAHBII AHBIPYa )KOHE OHBIH dJI€yETTI KOPbIH OaraliayZia MaHbI3JbUIBIFbI 30D.

By makanana cupek MeTannsl basH KEHOPBIHBIH 3€PTTEY JKOHE KOPBIH Oarainay HOTHXKeJIepl KepCeTiIreH.
JKyMbIc reoaknaparThlH CaHIBIK HETI3iH KYpacThIpy JKOJIBIMEH, SIFHH OYKin Oapnay chi3blkTapbl (2D) jxoHe IOFBIP
keunemi (3D) GoiibiHIIA BONb(PaM YIITOTHIK KYPaMbIHBIH TapallyblH KOPCETETIH, 3ePTTENIETIH KEHOPBIHHBIH reoaKa-
patThIK XyieciH, oHbIH 2D xone 3D MoeniH KypacThIpyMEH KYPri3ijireH.

basiH KeHOPBIHBIHBIH CaHJIbIK T€0aKNaPATTHIK KYHECIH KypacThIpy, OYPBIHFbI KYPTi3UIreH re0orHsIIbIK, Ieo-
(hU3UKATBIK )KOHE TEOXMMHUSUIBIK KYMBICTAPABIH MAJIIMETTEpP1, COHBIMEH KaTap, MaKaljia aBTOPJIapbIMEH OChI y4acKe/ie
JKYPTi3UIreH majiaiblK JKYMbICTAp HOTIKenepi Oodbiaia ArcGIS-10 Oarmapiamanbik xacakramachiHbiH (B)K)
KOJIZIaHBLTYBIMEH 1CKE aChIPbUIBI.

TypFbI3bUIFaH EOJIOTHSJIBIK JKOHE Oapiiay KuManapbiHbH 2D KHBIFBI jKoHE OYKLI KEHOPBIH KejieMi OOMbIHIIA
3D mopeni HeriziHae, KeHOAKbLIAYIIbl (pakTOpIapAbIH BOJIB(GPaM YIITOTHIK KYPaMbIHBIH Tapally epeKIlelliKTepiMeH
Oaiinanbic cumathl 3epTTeii. by symbicrap Micromine BXK koniaHbutybIMeH iCKe aChIPbULIBIL.

bBasiH KeHOPBIHBIH OChLIalIIa TI30EKTi 3epTTey, OHEPKACINTIK KeHepre Kejeuieri 6ap yuackesnepi,kadbarrapipl,
OHBIH MaHbIHIIAFbl JKOHE KalTalJapbIHIarbl aliMaKTapIblH OJIEYeTTI KOpJiapblH OaraliayblH FhLIBIMH-aKIIaPATTHIK
0orpKay HeTi3iH KypacThIpyFa MYMKIHAIK Oep/ii.

Tyiiin ce3mep: reoakmaparThiK Xyile, KeHOPHIHHBIH 3D Moxemi, KeHOPBIHHBIH 2D KHUBIFBI, KeHOAKbIIAYIIIbI
(hakTOpIIap, KEHCUBICTBIPYIIBI OPTA, CHPEKMETANI bl KEHOPBIHIAP, BOJIL(GPAM YIITOTHIFbI, KEJICLIEKTI OeseM.

— (4 ——



ISSN 2224-5278 Cepus ceonoeuu u mexnuueckux Hayk. Ne 6. 2017

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

[IpaBuna opopmieHus cTaTby IJs MyONHUKAIMK B )KypHale CMOTPETh Ha caiTe:

www:nauka-nanrk.kz

ISSN 2518-170X (Online), ISSN 2224-5278 (Print)

http://geolog-technical kz/index.php/kz/
Bepctka /. H. Kankabexogoii

IMoamucano B mewats 08.12.2017.
®dopmar 70x881/8. Bymara odcernas. [lewats — pusorpad.
19,0 .. Tupax 300. 3aka3 6.

Hayuonanenas axaoemus nayx PK
050010, Anmamul, ya. [llesuenxo 28, m. 272-13-19, 272-13-18



