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PREFACE

~ In response to the request from the Govemment of the Republic of Kazakhstan,
the Japanese. Govemment - decided to conduct a Mineral Exploration Project .in the
Zhaman-Aibal and Samarsky Areas and entrusted the survey to the Japan Intemational
Cooperation Agency (JICA) and Metal.Mining Agency of Japan (MMAYJ).

The JICA and MMAJ sent to Kazakhstan a survey team headed by Mr.Akeo
Onishi from 29 November, 1994 to 18 Febmuary, 1995,

The team exchanged views with the ofticials of the Govemment of the Republic
of Kazakhstan and conducted a field survey in the Zhaman-Aibat and Samarsky Areas.
After the team retumed to Japan, further studies were made and the present report has been
prepared.

 We hope that this report will serve for the development of the Project and
contribute to the promotion of fiiendly relation between our two countries.

We wish to express our deep appreciation to the officials concemed of the

Government of the Repubtic of Kazakhstan for their close cooperation extended to the teani.

Kimio Fujita

March 1995

Prestdent

Japan Interational Cooperation Agency

Z
Takashidshi

President

Metal Mining Agency of Japan
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SUMMARY

“The three year's mineral exploration program in the Zhaman-Aibat area and

-in the Samarsky area; Central Kazakhstan has been lawnched with the aim of exploring and

evaluating mineral fesources in thesé areas.

“The pnmmy aim of the prOgram in this year was to study and evaluate the previous
cxplorahon data to confin the geology ‘of the ore deposit, to verify the occurrence of the
minerals and to ré-evaluate the mineral deposit previously surveyed by the 6fganiza|ioh of
the Kazakhstan Government. | |

In conjunction with these studies and evaluations, a :sewndafy aim ‘was 10 provide the
stafl of the Kazakhstan Government and of Kazakhstan private compames with the
technology requlred to pmcccd with their daily works in these ateas.

The work on the data analysns of the Zhaman- Aibat area was done at the
Zhe?kazgangeologlya and of the Samarsky aréa was done at the Karagandagcolognya

The study and evaluation include the followmg

@ review of the survey area, '

@ selection of the data required for ore reserve estimation,

@ compilation of survey data,

@ listing of prévious survey data.

- Based on the result of the study and evaluation of the previous exploration data, the
data input of dﬁlliﬁgs'dﬁd chemical assays was done and various maps and figures which
are needed 10 estimate the ore reserve of the Zhaman-Aibat copper deposit and the
Samarsky copper-molybdenum deposit were prepared. In the Zhaman-Aibat deposit, an ore
reserve estimalion on "Block-A", a pari of the Eastern Orebody was carried out. In the
Samaréky deposit, an ore reserve estimation on the porphyry copper-inolybdenum deposit
was camied out. The results of the catculation by the Japanese survey team were correlated
to those of the Kazakhstan tcam and showed a good match between the two calculations.

‘The results of the survey and the evaluation are summarized as follows:

(1) In the Zhaman-Aibat copper deposit, a huge number of dn'liings { 200mx200m grid
patiern ) has confirmed the areal extent of the copper deposit. The exploration stage is now
proceeding to the advanced (more delailed) stage. However, there slill remain some
imiportant item that should be studied before the new exploration program staris. These
studies inctude items, such as geostatistical investigation of the present drilling spacing,
future mining methods in the deeper levels, discrepancies in chemical assay results belwceen

the Japanese survey team and the Kazakhstan team.



© (2) In the Samarsky copper-molybdenum deposit, it is confirmed that the high grade copper
mineralized zone of the surveyed depbsii is locatéd deep beneath the surface. Considering
the reahty of the actual mining operation, some dxfﬁculues of the deeper mining are.
ekpected Thus, future exploration should focus on surveys for finding new
copper—molybdenum mineratization at shallower depth. Potenl!al areas stifl remain in thc
surroundmg atea, and it is expected that new ore deposit w;ll be found.

- Basedon the results, it is’ recommended 1hat the f‘ollowmg work be camcd out in the
1995 campaign:

{1) Remote sensing data analysns in the Samarsky area. :

(2) Survey and eva!uatlon of the previous exploration data taken in lhe areas
of Zhaman-Aibat and Samarsky. . . . .

(3) Electric survey (charged potential survey) in the Samarsky copper-mo‘tybdenum
deposit and in the surroundmg areas, and seismic exploration (reﬂechon_ wave -
method) in the Samarsky gold-bearing polymetallic deposit area. R

(4) Drillings i in the Samarsky copper-molybdenum, and gold bearing polymetalhc
deposits and in the Zhaman-Aibat copper deposit. ' .

(5) Geological ore reserve estimation on the Samarsky copper—molybdenum deposit,
gold bearing polymetallic deposit and on the bastern_and the Cenirat Ore bodies in

.- the Zhaman-Aibat deposit. :

(6) Pre- studies are; a) Geosiausncal study on lhe appropnale drilting spacing in the |

Zhaman-Aibat copper deposit. b} Checking the chemical assay methods and results,

c} Innovation of ful_ui'e mining methods.

- i\‘- —
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- Pezrome

Hayuenne no- COTPYHHRUCCTBY - B paspa6otke HORCIUBIX “HCKOIRCMBIX
- MECTOPOXJICHI V)Kaman-AﬁGaTh Camapekoe' B PeenySmike: Kazaxeran
ABJACTCA TPEXIOJHUULIM NIPOCKTOM, Koropniit savancs B 1994 ropy - u
CTaBHT 1CIHBIO PASBC/IKY MHHCPANLILIX PCCYPCOB K OlICHKY PecypcoB 11a
flallibIx mecropoxpicnusx. 1lenn: TH3YUCHHH - ITOrO - TOJ@ - COCTONT : B
HCCHC/OBANMIT M ANANH3C MATCPHANOB, - HONYUCHIBIX B ' PC3YHLTATC
HOHCKOBLIX pador, YACHCUHH I'CONOTHUCCKOIO COCTOAMNA H PYHOHOCHOCTH,
JICPCONEHKE: PyRUBIX. MecTopox/iennit. Kpoye Toro, B Teucune cpoka
H3YUCHHA  CTABHTCA  HCALIO -HPOBECTH - OOGMCH - MICHHAMI - C
upepcrasliressaMit - Kasaxekoit CTOPOHBLT i HCPCAlaTh HM- HEOBXO/(HMbIC
TCXUONOINY.  AHAMIG B uacTH uayl[cmm CYICCTRYIOIMHX MaTCpHaROB
- nposeyien B “XKeskasranrconorun” B ornomenin MCCTOPOXK/ICHHA
XKaman-AiiGar n “Kapalau}(alcomn HA” B OTHOUICHHH MECTOPOXJICHIs
Camapcekoe. B pamkax: aTeX HCCHCAOBaUNIT M amanisa- BLHIOMmICHO: * 1)
oﬁaop MarcpHanon Heencosani; 2) nopGop Matepranon, ;1(:06xo,rummx
JUTH OICHKH Yoo MccTopoX)icnus; 3) KOMINUIEPOBANHE JlaHibIX: 4}
COCTABIICHHE - “IICPCUNA - MaTCpHanoB  Heouenosannii.. Ha  ocnose
PC3YIILTATOB 3THX ‘HCCHCOBAINR H AllaJ3a BLIOJHICHO Oypeline, suof
JA@NRLIX AHAJHIZA, HOJIOTOBKA Na00paTOPHLIX JIANIBIX, HCOBXOIHMBLIX Juli
OPHCHTHPOBOWIOTO  [OJiCUCTA  PYJIILIX  3anacos.  Bhur BLIHOJIKCI
opHeHTHpOBOWILIT  NOfiCHeT  reosior WICCKHX -3alacon,  HPOBEACHO
CPABHCHHE € AHANOTHUHBIMH JIAIIILIMII uamucpa M HX paccMOTPCHHC Kax
g Broka-A; KoTopill SBISCTCH HaCThIO BOCTOUHOID, PYAIOTO TeHa 1a
Mectopoxieni YKamai-AfiGar, - tax - 1 - IR MCIHO-MOAHGHCHOBOTO -
Mmecropoxpienisn - Camapekoe.  Huxe  npepcrasicunt : pe3yiLTaThl
YKA3althiX HCCHCHROBANHIT H ananuza. '

1) I'panuip passenienss PYIIONOCHOIO MCCTOPOXKACIIHA BLISCHAIOTCS C
HOMOINLIO MItOXKecTBeHnoro Gypenus {cetkoii 200 M x 200 M). Pagsesika
NCPCXOANT. A IOBBIT 9Tall, OfAKO CINE MYKIO PACCMOTPETH BOHPOCDI
OTHOCHTCHBIO  HPHCMIACMOCTH  HPHMEHACMON NHBIHC CCTKH Gypenus,
MCFOfla  reotoro-passcfiomibix  pabor B GyjynieM,  mokaszatencit
XHMHNCCKOI'O aNais3a i T '

2) Hockonbky paseejannas  vacTo PYAONOCHOro  MCCTOPOXKJICHIA
MCJIHOTO-MOJING/ICHOBOIO MCCTOPOXK/ICHHS B paiione Camapekoe umeer
BBIPAKCHUOC  tAYOMIMOC  3ajckande,  TO  UpCJCTABICTCA,  UTO
JRULHCTHINNC  ICOJIOrO-pasBejlowIbic  paboTnl i pazpaborka  Gyjyr
COHPOROKJfAThCH Tpymoctsmu.  Tloaromy B8 jranencfiieM  reonoro-



pasBciOUibic paboTnl HYXKHO BCCTH € YIOPOM 1a MCj(HO-MOJIHORCHOBOC
OpyjeHeline, nMclonice Gonce Mearoe sascramc. Bokpyr pa3Bejianntoro
MCCTOPOXKJICIA o1{asd mlomaub 1'CONOTO- Pa3BCAOYILIX paGO'r iIneéTen
B JIOCTATOUHON KOJGIUCCTRE, IOITOMY BRICOKA BCPOATHOCTS HAXOXK JCHIS
HOBOYO MECTOPOXJICHHA. . : _ ‘

- OCHOBBIBASICH, “Ha  BLEUECKA3aHUOM,. B KAaUCCTBC - NAnbitcitiimx
HCCRCHIOBaRHIT npcnnaracTcx CIICAYIDIREE: _ .
(1) Npopectn juicTanmponoe zmmuponmmc B34 32 Oﬁh(:l('l" paiion
- Camapcroc _ o Co : .

(2) Tposectn uay'lcnuc ‘W aNallii3s  CYIMCCTBYIONNX MATCPHAOoB - b
OFILOILCHHN Mccmpoqucmtfi Camapckoc i Kaman-AfiGar

'(3) ITpoBceTH — 3)IEKTPOPA3BCIKY 1A - MEJHO-MOJHOJICHOBOM - MECTO-
poxpe - Camapckoe - s aicpiihepuiniot -+ ofmacti . (Toxopas
HOTCHIOMETPIB), - @+ TaKKCe CCHCMIMICCKYIO | PasBC/KY 1A | BOMOTO-
HONMCTAIIHICCKOM MCCTOPOXKJICHI (110 METOJlY IIPETOMICHIBIX BOMIL)
(4)-Bypc1_mc A MEJIHO-MOJIBOCHOBOM - H 3mwmino.rmMcTaJmnqechzx‘l
MecTopoxpcti  pajiona - Camapekoe, “a- TAKXKC HA  MCCTOPOXKJICHIN
XKansafi-Afidar- o
(5) OpHeuTHPOBOUNBHT  TOAICUCT TCONOFHUCCKUX ' 3alAcOB - 13 - MCJHIO-
M()Jlllﬁﬂ(:[[oBO\{- 30ROTO-HOAHMCTAIHYCCKOM  MECTOPOXICIHIS paiiona
CaMapekoe, BOCTOMHOIO W ICHTPAALIOIO PYJIHbIX Tl MeCTopO)!(Jl,CIIHH
Kansan-AiiGar. .

(6) B xauccTBe NpEABAPHTCHLHOTO - pa(.cuorpcmm yKa:sanm,lx BBILIG
IIOJ[UICTOB pynublx ‘33HACOB, NIPOBECTH PACCMOTPEHUC BO]IpOCOB o
ONTHMANLHOI CCTKC 6ype1m>l PAIBEAOMHBIX CKBAKHI HA OCHOBE MCTONOB
ICONOrHYCCKOM CTATHCTHRH, HOKA3ATCHICH XHMICCKONO auaniaa, a TaKKC
METOJIa JIOOBINK pYfbI.
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1. Kmﬂmexcuoc PRCCMOTPCIINC PC3YALTATOB H3YUCHIA

-1-1 - Auamis n3obpaxelliii co ciyruika “Jlaunca . {(HCKyCCTREHIONO
y

CIYTHEKA JUIA CHEMKI HOBCPXHOCTH 3CMJINT)

Buuoaneita - pasnopojias - feiindpoBKa  CllyTIHKOBLEK H300paxcsii
paiionia Kamar-AfiGaT 1a - ocitone MC’I‘()J{OB (hoTorconoris,’ a Takxe
CUCKTPALHLIT alaNus o : L
1-1-1 Tconornucckuii anann3 KOCMHUSCKHX CHHMKOR

B pesyabTare - (POTOICONOrHUCCKOIO AHAMM3A ¢ HCHONLIOBAIICM
cHIMKOB co criyrinika (RGB;541) paiiona Mecropoxsemit XKamain-Adtcar
MbI CMOTHH RONYUHTH MIIOTO ktichopaatii o Tonorpadus, reoNornuceko
crpatirpapily, - reofiormucckoli - erpyktype. - B Tonorpadntucckoi
paciuidPOBKS HeCHCAYCeMbI pation mofpasjicasics ua 3 wacTi:  nycTbis,
HHBMCHIOCTH H XOAMBL: Peaynbrarht Hx Tonorpacgeckoit AICHIK POBKH
TO'HO OTPAKAIOT COCTOARNCE MCCTHOCTH, H OhINC HOATBCPKCHO, UTO Olil

MPCSBBIMARNO  NMOJC3HBL U H3yUenns - na - mecre. B paMmkax

ICONOTHYCCKOM  JICHMGPOBKH ¢ [OMOILIO  IIBETOBOIR TEKCTYPLI 11O

HAMPABJICHHIO  CHH3Y - BBEPX - Obuio  Buyjicicno -~ 10 TeoNormiucckix
- noppasjienennsi 1 acrTeit nojpaspencunii. - Opuako - 0603natennoro 1a
| CYDICCTBYIOIREX . I'CONOTHUICCKHX  Kaprax =~ Hojpasjicleis, KoTophiii

COOTBETCTBYCT  KaMCHHOYIONBLHON — cHCTeMe, ¢ goMouipio - doro-
i‘cDJrOnmccxoro ananu3a soycnelo ne Obuio.  Cheposarennuo, B
OTHOMICHII PO3YIILTATOB alfani3a HCOGXONHMO POBEPHTE FCONOTIIO,
COOTBCTCTBYIOILYIO  KAXKJIOMY - TCONOIHUCCKOMY IOJIPasieIICHITIO
1'CONOIHYECKOl ChEMKOIL. -

Ipu. gemgpobKe FeoIOrHUCCKONT - CTPYKTYPbI B HCHTPARLION UacTH

- JRIMIOIO Paiolla Ha- AaHTHKJIHIANLION OCH CCBCPO-BUCTOK-BOCTOK - I0T'0-

3arkaji-3aiia)] Ghuia Bbyle/icHa alTHKIHaNLHas CTPYKTYpa, pacionoxenHas
n HalpaBiACHity I01'O-3al1aj(-3al1a 3. buin  Bpyencir - paspbis
MEPHIRHOHAIbHOYO HPOCTHP2IN, 8 TaKXKC JHICAMCHTHI € HPOCTIPAlICHS
CEBCPO-BOCTOK - I0I'0-3a1a)} H KONLICBOH cTpykTyphl. VX reonornucckan
CTPYKTYPA aHANOTHUIEA CYIHICCTBYIONIHM I'CONIONHUCCKHM KaprraM, OflliaKo 8
OTHOINCIMN HojpobiocTeli  TpedycTes UPOBCCTH  MapIpYTIyio
ICONOIHIECKYIO CHEMKY. ' '

1-1-2  Bona usscucisst

B obnacti ¢ ueHTpOoM H3 HOJUIATIG )KaMau-AﬁGaT'_us i3o6paxciua
KOMIILIOTEPIOI 0OpaGoTKH Yjaioch Bhyleiich 3 XapakTepihix orreuxa
(RGB;  5/7,5/4,3/1). D orrenkd  BKHOYAIOT CHINOIO  “ACTD,
PACHPOCTPaNAioMIYIOcH 112 sanausti - paiton  nojpavis,  Kpacio-



_prioneTonByio uacth, B BHJIC Kdn(])ur parus, - OKpyXaton(ei HONYKPYroM
" jallioe NOJUIATHC, | HPOCTHPAIONLYIOCH MEK]ly HHMH Xcaro- 3CNCNYIO
waeth.  COMMIACHO  TEOMOTHUCCKON  jlenutppoBKE — Cufan  vacTh
COOTBCTCTBYCT HIHACTY KPaclbixX nccuam':_KOB-Kamcuuoyx OABIOTO HCPHOMNE.
CyIecTsyeT BO3MOXKIIOCTE BBHICITHTL runp()"ox;t(:ncimoﬁ SKCIIC3HON pyNbl,
cojicpKatieiicst B HAACTE KPACHbIX FCCHANKOB. Kpome Toro; HOCKOIIbKY
WJIACT KPACHBIX HCCHAIIKON ABIHCTCR - PYIONOCHBIM TOPH3OITOM janitof
301bI, TO STOT CIHHit IBeT J@acT NCnnLlE Matepuan juid  Toro, HTo
BPOCHCAUTH - AHAJIOUHUIBIC - TOPH3OUTEI © | ocajiounoll HOpofibl B
'ltcpmbcpmmon ~sone. - CoraacHo reonorigeckoli - prenincposke
~ GONBIHHCTHO CHY'ACH KpaCHo-(I)llL)JICTOBOH “acTi CHeKTpa BXIIOYACTCR B

| {AACT YSTBCPTHIHONO HepHoja. Eciit nexo/iTe 13 MCCTIBIX MaTepHanon,

10 HauGoNee  Kpaclibiii yIacTOR = KPACHO-(hHONETOBOA uacty CleKTpa
COOTBETCTBYCT PACIONOKCHHIO 03CP, KOTOPbIC PACIIPAIOTCS B CTIICE
B]i@htﬂQ-Ilocx()J:l,xy BO BPCMA- H3YUCHHSA 1ta MCETC B STOT pas He Yjlaloch
B JIOCTATOMKON CTCHCHH [IPOBCCTI: H3YHCINC ' [OBCPXHQCTH 3CMIMN, TO
TPYJNIO CYMTH O HARNEHH IIHUIHCTHIX MUHCPANoB KPacHoll MacTH CReKTpa.
CoIIaciio - ICONOIHMCCKOR -« JeIHippOBKE * XKETO-3¢IClian - MACTb
COOTBCTCTBYCT IJIACTY. BPOHYKTOB BhLIBCTPHBAKIA, HMCIONCIo . GoMLinKe
PaMKH pacupocrrpa'u'cuuﬂ B JIAHIOI MCCTHOCTH, HO HC HMECT OTHOINIEHHA K
F0HC W3MCHCHA. '
‘Hoxojs 13 BBUNIECKA3AHIOTO, H3MCHCIHC B 301C  H3YHCHNA HMEIOT
XaPaKTCH3YIOTCH HAaRHUHCM KEJIC3HOIO - KOIUC)ANA,  THIPOOKHCACHHOI

senesnoff pyast. PasMceuicinie 270l 30HBI H3MCUCHIA YIAJI0CH BLYICTINTL

B CHHCM HBCTC € HOMOIKBIO 06PabOTKH KOMIBLIOTCPIONO H300pakens.
 Jlaxe 8O BpCMsl HBIICIHIHCIO nach'u‘im YACTHHIO yj(anoc:) -‘nonfmepmm.
37O CHHBI OTTCHOK ABIACTCA IUIACTOM KPACHBIX HICCHAIKOB pyuouocnm 0
FOPH3ONTA. . : :

- Takke KpoMe TOro, H3 yacTHHHOH eIt poBKH CHHMKOB (RGB 541) B

OTTCHKAX SKCITOIO W OPAKCBOIO. HBETA OTMCUACTCS - BOZMOXHOCTD
HANMUHA. WIMCHCHUA - XapakTCplbIX - ipH3Hakon  fiopojil.  Omiako - ux
[CONOIHUCCKHC  JICMCNTEL  RBJSIOTCH  BJAIOTCH - ropa3jo -~ foliee
BLICOKHMHE HAACTAMH 1O CPABICHHIO C© COOOIE@ACMDIM ° PY/IOHOCHBIM
ropusonioM. B cnepytomeM rojy RyXio HpOBCCTH  FCONOIMYCCKYIO
CBHEMKY 110 HOBOJY CHCKTPANLIOIO alain3a opoj -HX FEONIOrHYCCK X
JUENCITOB H YHACTROB OTTCIKOB - KPAcHioro H (bnoucmnom HBCTOB
K300paXKeNHs KOMIILIOTE PHOIT 06pa6m KH. S

()



1-2  Feonoris i MECTOPOXK/CIIC

- 1-2-1 - Paitoi- Xanman-Aiibar:

(1-):MCCTO]"!O}K{[CHH'C- JaNICracT B GOCTOUIOIT - OKONUCWIOUT) - BIIAJ§HbI
>Kc3l(a'3'rat:i-Capr¢y “it- ofpasyere:d ' B Cpefe. OO - CPeAlero-
HOBICTO Kaxtestioyronniioro * nepHoja, a TaKXKe - aJUTIOBHANLIO-
JICALTOBBIX © OTIONCHHA: pamtcruf HCPMCKOIO  HCPHONE, W - ABAACTCH.
HAWIACTOBANMBIM - MCCTOPONJICHHCM ~  MCUICTOIO. . ICCUAIIKA,
KOPCHAMCI'OCA B CEPOM NICCHANHKC B PaK HA3LIBACMOM HJACTC Kpacitoro
HCCUHAIKA. . : o

(2) Ho uacrosniero ‘speMeni na Mccropoxpein Kavan-Aibar 6hIIO

npoGypeito - okono 800 cksaxun (o cerke 200 s x 200 ), 3 Gnno
HOJTBCHHIICHO TANMHYHC TPEX PY/UIBIX TCI BOCTOUNONO IICHTPAALROIO I
ccBEPIOTO. DTH PYJUIbIC TEa 3JEIAloT B upejieitax 12,5 KM ¢ sauaja 1a.
BOCTOK H 5 KM ¢ cebepa na tor. [nyGitira pyjlooSpasosaims B BOCTOMHON
vacrit cocrapnset 400-500 M or noBCPXHOCTIL, IO NANPABICIHIO X 3a1]lY
BT HES )chlluma(:TCH HUHA SANUa)Hol - OKOHCUIOCTH  HEHT pam,uo: 0
pyjoro téina cocrapager 700-750 . '

(3) Cpeput Minepanos; coCTaBIfIONUX MCCTOPOXJICHIC, B HAHGONBIICM

KONHUCCTBG BMCIOTCH XaNnLKO3# i Gophr, CONPOBOKAIOBUCCH MAJILIM
"KORHUECCTBOM MeJHOro Kojiucjiana. Takxke HONTBEPXKCHO . HANKIIC B

HEMTAUNTCIBIOM KOIMUCCTBC CBNHIOBOTO OJICCKA, HEKOBON  OOMaNKiH,
TCHMANTIIA, JIUICINTA ‘B HPUPOIHore cepedpa. I1o KOMOHIIAINGSIM 9THX
PYIIBIX MISHCPAoB Kaaceirisponaihy 4 Tina pyjibl: MCRiNax pyja (Cu),
nonuMerainsteckas - pya (Pb+Zn+Cu), - cBIMOBO-HHIIKORAA - Pyfia

~ (Pb+Zn), cepeGpanas pyna (Ag+Cu).

(4) Bo BpeMst GOJICC PalHHX HCCHCNOBALNI 112 MCCTOPOXKJICHHH Kaman-
AiiGar - 6nui0 mopesepxycio Hamune 10 pyjonocusix 1OpH3OHTOB B
[/IACTES HecualnKa KaMeHioyronsrore nepuopia. [peponaraerces, uro 2-3
YOPH3OITA H3 3TOTO UHCHA MOTYT. €Tarh  NPCAMCTOM JUIH  LIOjicUcTa
sa1acoB. B 0coGENIOCTH ToRIIEA PYAOIG ILIACTA H COICPXKAINNC MC)H B
ropizonre 4-1 pEBOCXONUT JIpyrHe; 1 Olf COCTaBAACT ou:omiyro YaCTh
MccTopoXjicls 2Kanal- AiiGar. :

{-2-2  Paiion Camapckoc

(1) Ha jannoM MccToposKJ(elHC HPH3HACTCH HaNHUIC MCCTOPOXACHI
ABYX THROB: MCIO-MOINGEHOBOS MCCTOPOXJICHHC HOPUPHOTO THIA H
OHOTO-HOAMMETAIIIUCCKOS MeCTOPOXIEI(C. B cirmpe HaxojTes 3o0ma
opyneiicuust Cu-Mo, a sokpyr cc {110 Kparo) 3ajeracT yHacrox s0Jora-
HONHMCTAIIION, MTO FOBOPHT O HaJHHN 30HANLIIOCTH.

"i?(*



(2) Meio-MoJHGICHOBOE MCCTOPOXKACHHE HOPDUPIOTo THHA

(a) Mepo-sMomibjciiosoe ¥ec FOPOXJCHHE nopdhHpHOIO THIIA BKIIOYACT
B CCO% - TO, MTO. 3aMCHIVIO OCHOBHYIO NOPOJY BY/IKaHKUECKOI . TPyOKs,
oGpa30Ballio B PE3YNbTATE JICATCHBLIOCTH ANJIC3HTa-0a3aNLTOBOI N1aBbl,

npouuxumx depes X oOJMOMHbIC M OCAfOUHbIC lIOPOJlbl KBaPICBLIT-
- RMOPHT IIOYTH TOI'O Ko chMcml " KBapu.cuuopuTonmn uopc])np, HITPY3Hs

© KOTOpOro HPOH3OMINA II03XKE, a TAKXKE MUTPY3HBIAA ROPOAA K TO, UTO
PacHONATACTEH HO ¢C NepldCPIit B OCHOBIOM B BHJ(C BKpAICINif, -

(6) Cpenn pyjuix MBHCPANOB HCPBHYIDIN MHIICPANOM ABILCTCH MEJUILI
KORUEj(@H, - KOTOPLIT  COIPOBONIACTCA UPS3BhIUATTHO HE3HAMUTCHBLIOM

KOJNRICCTBOM  XanbKosuua  H Gopnura. . M3 Bropiyivix’ Miiepanon.

oﬁuapyx{cuu MAanRaXHT, a TAKKC B COBCCM HC3HATHTCILHOM KOMHYCCTBO
xpu?.oxonna H asypHrT.

(B) Oxuciicnie 06Hapyxeio Jio myﬁlmbl 30-50 » ot llOBC]'}XIlOCTH a 1pu-

JlanbHCIICM TPOJBIKCHHN: B 1IyOHILY. HAYNIACTCH 301 - HCPBHUHDIX
cyibhBILIX - MittepanoB. OfIako 30NLI -BTOPHUHOIO OGOFAICHHA 1C
OOHAPYKCIO. YHACTKH € BLICOKHM cOJlCpsKauncn Mep ot 1% 1 -ebime B
'301[0—'l'lcpmlllll'blx’3éle[.,,.(i)ll_Il_l[.blx MIHCPANOB pasMcliacicsl TONALKO BIYTPH
 BYJIKANKUECKOI TPYOKH, 0 KOTOPOl FOBOPHIOCH: pance, -a Iopojy Mex)iy
OpCKUMSMIT 3aMCIICT Mojibii Kondean-Kpapi. CieflopaTClbiio, dopma
- PYJHOTG TeAa oTpaxkact opmy BYRKAIICCKON “£py6xn, a mausnias ¢ 300
M OT HOBCPXHOCTH B [laALHEHHICM ;s]ll'!ll)KCIlHli~Bi"J]yﬁb.'_HM'CC'I‘ -Qoiice

paciusipernyio - dopny. - acruio - upoGypemibix - CKBaxHIl - Gblto,
HOJEFBCPAKJCHO,  YTO ITO: OPYACICHHG  HCHPCPLIBHO  IPOJIOIXKaETCs 0.

rayGuunl 750 M.

(r) Uro Kacacres HAPOTCPMANBIONO . H3MENCIHA, - TO B  CCPCMHC
PA3IMCIMAIOTCH KANHEBas 30Ha H3MCHEHHA H KBapI[CBO-CCPHIHTOBAA 3014,

HO BX BIEHINCMY KPAIO --30Ha. IEPOINTHIN3AIKH, a 3aTCM 34 HPCHCIaMI
9TOf 30HLI - 301 apriiH3aig. CunTacTes, YTO B OCOBCIRIOCTH KaIHCBas

30HA H3MCHCHUA 1 KDAPHEBO-CCPHIBITORA 30Ma MMCIOTCA Ha rayoHue
cponie S00-600 v, a y HOBEPXHOCTIL 3CMITH MIPOKO pacnonal IOTCSA B0HbI .

TIPOINHTHAN3AHN H AP IILIH3aHIL,
(3) Mccropoxjictine 30J0Ta- HOJIHMETAILIOB

(a) B0JIOTO-HOMMMCTAJUIHICCKOC MCCTOPOXK]ICHHC - 3aJicract (o}
BHCIHIICMY ~KPAalo 301l YKa3aHHOIO  BbLUNC  MCRNO-MOBKGICHOBOIO
MeCTOpOXJiCHNA  nophHPHOTo THIA, 4 -HMCHHO . PasMCHIAacTCA B 301ic.

PAOMOB, DBOBBUKHIMX 112 BCPXUHX [NACTaX - CHOXKHBIX  Pa3pLIBoOB,

[IPOCTHPAIOIUXCH  CCBEPO-3aliajiof- sala/Iofl yacTit paitona usydcums

HO'WTH 4TO B MCPIJUIONANBIOM Haltpaviciiid. Jio HacToRIEero BpeMeny
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PA3BE)ANBE OCIOBHAA Xilia H 3 BCTBANMCCH KIIBL

(6) B pesynvrare Gojice pamiero’ - 6ypenmsi B paMKax  Icoloro-
Pa3BEIOMILIX PAGOT HPCINOIATACTCA, UTO NPOCTHPANIE BHIHICYKA3AHHBIX
CS’J!B(])I[ROB':?OJ[(YI‘E! = IOAHMCTAINIOB KBapl‘(c'BblxhmTcmummx K11 HMCCT
HOWFH TOUHYIO | MCPHRHOHANBIYIO  NANPaBACHIOCTD, cknon - 35-50° - W,
CPCUAs . IHPHIA XKIULT 5,6 M, CPCfice COpcpxKanie sonora 3,82 ift,
cepeGpa seyr 20 v/t (pacucT HapTHEPOB), B HANPABACHI BPOCTHPAIIS
HPHOAH3HTCHALHO ta 800 M, B Hanpapucimn ckiona na 1000 M, prayénp na
350 a1 OGHAPYKEHO OPYACHCHHC. - _

(8) Cpepst  mutiepanon, OpMHPYIONX | pyjuyio: KUY, B OCIHOBIIOM
HMEIOTCH  KBAPH, - CONPOBOXKIACMBI  CBHUIOBLIM * GICCKOM, IHIIKOBOM
OBMANKOH,  MEUILIM | KOJIUCHAHO0M. 301010 o(iuapyx(nnac'rcx ‘B BHJIC
npnpomlom 30/I0Ta BIYTPH KBapHCBOH XKUALL, & TAKXKC B cmmuosms_
GIICCKE, MCJUIOM KORUCAANC M KCIIC3HOM KON C/alIC. '
(r) Cpeji THPOTCPMANBHBIX HIMCHCHHIT OTMEHAIOTCH - CCPHIUTH3AINA,
KapBOHATH3AINHA; APTHANN3AIA, OKBapI(CBalliC.

2-3 PaccMOTpEnHE pC3yALTaTOn

'1-3-1 - Paitoua XKaman-AiiGar - -

(1) BatoM rojty -tia ocrone mMcerojta Ionrowa Guin sumoinscu llb}lc_‘l(:‘l‘
sanacos “Biaoka-A”, KOropblii B BOCTOUHOM PYJIHOM *TEJIC  SABAACTCA
YACTLIO € BHICOKHM écncpx{almcm pyuioro ropusonta 4-1, jua ucro
HCHONL30BAMICL 217 pasBeROUHLIX CKBaXKHH, NADOpatopibic JaHibic B
xoamuccerse 1996, B pesynnrarc s1oro reonormdecksc  3anacsl (He
RPOMDINUICHNBIC 3at1ach1) cocTaniny 84 MAR. TON, CORCPXKAHNC  MCjU
1.8% - (opnaxe — cojicpXalHe  HHANCTO - COPTa  PYAb! : - JALHOLO
MECTOPOXEHIS, TIPHUATOIO 1IPH HOACUETC 3alacoB - 0,4%), cpepusist
fonmimna pyjuoro rena- 5,45 M, UTO  HPAKTHICCKI  COOTBCTCTRYCT
PE3YALTATAM HPS][HEOTOXKCHHI.

(2) OpHCHTHPOBOUHBI  IIOJICUCT - 3a1aCOB,  BLIKOJMICHHLIA BO  BpEMA
usyllcmm"- ITOTO - TOJA, - ABHACTCH B JIODOM  CHAYUac TIOCUCTOM
“reonorniueckux sanacop”. [lpepnonaraetea, ¥ro tidpa 3a1aCOB CrAHET
MCHBIIG, $ -COJCPXKAIIC MCTa/UIa - IHKC B chyvac uponcnmnm B
n,anbucﬁmcm OPHCHTHPOBOMHIONO HIOCUCTA HPOMBIIUICHILIX 3allacOoB ¢
UETOM YCHOBHI PaspaboTKH. _

(3) Mo nacrositero spemci Gypeiie upmm;umow piuge cerkn 200 x
200 M, -TeM He Melcc ¢ TOUKM - 3PCHIHE  HOCHCHYIONX: OLCHOK
MCCTOPOXKHCHHA = CYHICCTBYCT HEOBXOIIMMOCTD HOJTEHC K JICHIA
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 RPHEMIEMOCTH CCTKH 6yp~emm B 200 M X 200 M C HCTIONL30BAHICM
MOTOJ{OB TCONONHUICCKOIl CTaTHOTHKM. :

(4) KaK HOKa3b1BAI0T PC3YILTATH! BLIIOAHCHHOTO Kou"rponmmm ananisa
oGpasiob alianiza napricpa (S0 WT.), BRECICIIO, UTO 3MAUCINIC alANi3a,
BLIIOJHHCHHOIO HAPTHEPOM 110 MEJH, COCTABNIACT B LCIOM 0x0No 7,6%.
Paspbip - MCXJly. STHMH - JIBYMA  3RANCINAMH  aHanu3a- MOXCT  GLITD>
HCHPABICIL ¢ HOMOBIO xoppcx‘mpylmucu hOPMYNBI, OJIEAKO NMOCKONBKY
Pasniia B SHAYCIIEX CAHIIKOM BCIIHKA, HYXKIO BIIOCIEACTBIN eule ‘pas

!lpOBCCTH KOIll‘l}OJlbllblli alanys i, PaccMoTCs PC3YALTATHY, liCllpaBllTh

SHAMCHSA 112 COOTBCTCTBYIONINE, P
- (5) B nactosiee ppenMs pag pabor, Hadistan O 3ANOTHCINA KypHANOD
PC3YIILTATOR ~allasii3a o - COCTABNCIHA  HTOI'OBBIX ' XKYPIANOB - 1O
pesyiibTaTaM HOJICUCTA 3a11aCOB Bbmomiﬂ'_cTcﬂ ¢ NpUBJiCUCHIEM BONBIIOTO
uKciia fepeoliana i c“cunam_lc"MB',-;_B'cc nyTeM pyuitoit - padothi. Hepasio

GbUIO . COCTABNCHO - HCCKOILKO -~ TOMOB - KypHanos - (BeloMOCTEN.

I'CONOrHYECKUX  flanipix). B stoM - 1poncece - HeH30ex0 - BO3IHKACT
nepasGepixa 10 HPH'BIIC OMKGOK B 33IHICHX, HOBTOPCHHH JIaMibIX,
HPOIYCKE JIaHHBIX, OTCYICTBHE ¢/IHUCTBA (hOpPMATa, HOOTOMY JIOBEpHE K
CaMiIM  TAKIM KypHasgaMm I11aJacr. Chcjionarensio,  juit  yMCHbIICHINA

ONMIKGOK . 1 HCPA3GePHXi - HCOOXOMIMO  BHCAPHTL yimqmunponanuym_

CHC’lCMy ynpamlcmm J(allllb]Mll Ha Gase KO\HII)IOTCPOB

1-’3#2 Paiton CaMapcKoc. _

(1) Buimonueit OpHCHTHPOBOUHBIT HOJICET 3a11acoB Mcﬂop_o)xnclmﬂ A
YCro  lenonb3oBamich 12 cxpaxul, XOTOpbie HONTBCPAIIE : HAIHYC
MCCTOPOXKNACHHHA B IelFpaNbLHOI 301ie CaMapekoro, 13 uncia 46 cxiaxui
HpOGHOro GYPCINs, BLIIOMMICHILIX IO NACTOMIEIO MOMENTA Oﬁmeﬁ
junel - upoxosiks - 27976 M, a Takxke 937 JraGopatopunix - pannbix. B
PE3YNLTATC ONYUCHO, TO FCONOFHICCKHE 3auacht (116, POMbIHYICHIIbIC

samacht) - cocrapnsior - 114 Mmi - ronu, -mpetonaraeMoe - cpejiiec.

cofiepxkanuc Mo 1,2%  (oppako cojicpskanite HE3ICIO COPTa - py/ibl

JAIHOIO MCCTOPOXICHI s HPHHATOIO IIPH HOJICUCTE sauacon 0,5%); npst

3TOM NPEJIOJIaracMoce cpefliiee cojiepkamiic sonora - 0,48 i/t a sTot e
noxasartenn juin-monutiena - 0,01%. :

(2) MojicucT 3anacoB MCCTOPOXJICHIE B 9TOM {OJly BBHIONUANCA - 1O
MCTOJYY | HOICPCUHBIX - PA3PC3OB, KOTOPbIK UPHMEHACTCA  JUIMTCABLHOC

BPCMH, OJ{HAKO aGCOAIOTIOC 'HCIO HPOOYPSHHBIX CKBaXiisil, : OCOBCHHOC
HHCJIO . CKBAKHI, - HOJITBCJIMBIINX  HaNBUKE  MCCTOPOXJICHHH,
YPCABLIMATIHO MAJIO, [OITOMY CCTh HPOOBRCMDI € TOWIOCTHIO pajpesa
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MECTOPOXKJICHIS, a AMEIHO ¢ caMOlt THHOIHANLIO NMOHCPEHHOI - paspesa
MecTOpOXR)(ClitA. - T1ooToMY  TMpCHONAracTes, WO TOUMHOCTH  HOACUCTA
3allaCOB HAXOJMTCA Ha OCTATOUHO HI3KOM YPOBHC.

(3) Paspcpaunpie MecTopospcims - sancraior wa rayouue 300 i muxe,
HOSTOMY ~ OXHAACTCH, U0 pa3paboTka  MCCTOPOXK/ICHALN - B ; GY/Iyl{CM
BCTPETHT * TPYAHOCTH: -~ B - llacTosice  BpeNisl B - BOCTOMION = “acTH
PAasBCAANIONO Me'C'ropo}lmcmm TIPOXOJIAT FCONOTO-PA3BECHOMILIC paboThi

~opyjieriennst © - Cu-Mo - nopdmproro - THHa, - COINPOBOXJRAIONICIO

BYJIRANIMCCKYIO  TpyORy. HysKuo n. januine - npojioskath - reosoro-
pasBepoUiiblc - PaGoThI MO - Pa3MCHICIBIO - 1 - 3016 HIHTPY3HiE - |
BYAKAHIYCCKIX  TPYOOK,  3ajicralomyX - B Gojice - MCBKIX = MCCTax.
Kangperiio' Mol jiyMacM, : TO NaHGoice HOJXORIHME © JUId - TCOJIOTO-
pasBefloulblX  PaGoT  ABMHOTCA  CICAYIONIHE  MECTal . BOCTOWEAS
OKOHCHHOCThH XBaPHCBOTO JMOPHTA CCBCPO-BOCTOMHON # BOCTOMHON “1ACTH
PAIBCHANIOrO . - 'MCCTOPONACHUs, - ByJKalmuccKas . - TpyOxa,
npoc'mpaidmaf’wﬂ upHGIBUTENBIO a1 KM Ha  IOYO-BOCTOK  OT -
PAassCHalioro MECTOPOX(CIlHA ¥ 00NACTL BOKPYI. ICC, YHACTOK MCKAY

- PASBC/aibIM MCCTOPOXK/ICHNEM i pa3pbiBoM TYJIKYIHICKHM.

2. BBIBOJibI I TIPCIUTORCKHS

B xauectBe pe3yibTatoB HIYUCIHA - HLIHCHIICTO - TOJA- MOXKHO IPHBCCTIH -
CJC/YIOHIHE IYHIKTBL

(1) Mecvopoxicine Kasan- AfiGat,  MeJIO-MOINOCIIOBOC  MECTO- |

POXKHCHHC M 30JIOTO-HONHMCTAJIIIICCKOE  MECTOPMKJICHAC - pafiona
CaMapcKoc HMCIOT BechbMa  Baxuoe suadcnue s PecnyGnugu
Kasaxcrana ' KauccTse HCTOUHMXA 3THX MeTannos. B panbireitnies
HHCOGXOJIHMO HE TONLKO HPOBOJIHTHL FCOJIOT0-PA3BEHOMIBIC PAGOTHI HOBBIX
MCCTOPOXACHKIE, HO TakXe  H npono;urr'b OI{CHKY - BbIABNCHHLIX
MCCTOPOXFICHHIT JOpaIBeK oIl - : ' '

(2) Mcnroe hiCCTOpL1)1<)1CIIIlC Kaman- AuﬁaT HAIIACTOBAINTLIM . MCCTO-
POXKACHHEM B :BIJIC MCJIMCTOIO HECUANMKA  UPC3BBIMARIO HHOXOXC : 12
paspaGatbisacMoc Nble AKeskazralckoe MECTOPOXJICHHE, NTO JiciiacT
BO3MOXHDIM NPHMCHENHE TEXNOJIOTEH pa3paboTky i oboramenns. Kak
MOXKIHO  CKOPCC' NYXKHO ~ PACCMOTPCTH  BOIPOCHI o BPHEMIECMOCTH
CYMCCTRYIOINCIH CETKH PAasBCOUIIONO Gypels, KOTopas cralia B3BeeTia B
9TOT a3, MCTOHC 1'COAOIO-PAsBC/IOMINX paGor 1B OynyicM, 3HaucHui
aNaliNza; 8 TakXKe NPOBCCTH OICHIKY MCCTOPOXK(CHHITL.

(3) Passepaninas - wacrs - MEIO-MOAHG/ICIOBOIO MCCTOPOXJICHHA
wopchupnoro Thua paffonla CaMapcKoe  BMcET Jlocralouno raydokoc
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salCTalic, OITOMY CCHMH TOBOPHTE O [061,1110 B GyaymieM, o ny(no-
MCKATh * MC)IO-MORHGJICHORDLIC — ODY/ICTICilisl,  KOTOphIC 3a7CTaloT - Ha,
ncGonbmoil 1ayGiie B nepudeputinoil obnacra.. Kpowme :Tore, HYKNHO
HPOBOJIHTL  TCONOTO-PAsBENOMILIC - PaboThl Mec*ropo;xncm_m BONOTR-

' HOJIHMCTHJIJIOB B Ul‘l!OlllCllll[I IICPaSBGﬂaIII!MK paummﬂ.

(4) B nacrosnce: npcma HO BPEMR l‘COJIOI’O-paBBCJ[Oluiblx pasoT 1A
MECTOPOXICHMH . )Kamau AitGat PasHIbIC | paﬁm‘bl OT: COCTABJCHILE

XKypHaos - Ko COC’!‘&BJICHHH )KypllaJIOB pcsynb‘}‘a"mn noncqm‘a 3auacOB

Bl)lllOJlllﬂJ[IlCIn [l)’TCM Py IHbIX : 011cpalum brino COCTRBJICIIO ElCCKOJIbKO,

reoilornucckix peposMocteii:- Ipit: aToM BO3NHKIIO MEOTO oIBOK, U0
UTO CHHBHIO RAJICHNOCTH Jlaunbix. [Js - penienna :emsx BOLPOCOB HYKHO

BHCCTH ymlc])mmponanuylo cucmmy Komponﬂ JaiblX . Ha o 6asc,

KOMUBIOTE poB. -

(5) IMockosinKy: IPAMIDLI - 3aeralisi - MCCTOPOXK)(CIHNS )Kamau Aﬂﬁa'l‘
OLUI - OHPCHCHCHRDL] - PANCE, TO rcm:oropaancnxa NCPEXOIHT. 1A  HOBbII .
ITAIL Ho:—)'r()‘uy' B Ji@jibitciien upommm;-rcécbﬁa‘uwccxylo p'a3i3(:,u1<y::na-;
JIANHOM  MCCTOPOXKJCHII HET HCOOXOJIBMOCTIE, C- m)ymu cmpoum, Ha-.
MCHHO-MOJSG)ICIIOBOM H 30JI0TO-HOMIMCTAIIHUCCKOM MLCTOPO)K}[CHHHX B
paitonic  Camapckoc HYXHO BbHIOHHTL TCOH3HUCCKYIO PasBefky H

Sypeie e ToILKO 110 nepHdiepinn BLHBACHHOIO - MCCTOPOMKICHEA, HO
FAKAC 3 Ha HOBLIX YIAaCTKaX JUi BbBBHCHHA HOBBIX MCCTOpO)_Knelmﬁ.

B xauecTse reonoro- pa:mcnoqumx paﬁm' Ha- 1995 roj npcnuaiac'wﬂ_

cncnyrouwc‘ _ _ .
(1) Dcramyponioe 30HpPOBatKe -

AllaﬂﬂS JIANILIX JIHCTAINHOHIIOIO SOII}I.HPOBEIHHH pauona (,amapcxoc H

MapIHPYTIas I'CONOrHUCCKAsA ChCMKaA -
(2 OGsop, oeika 1 auaimss CYNICCTBYIONIHX JAHHbIX

B OTHOHICHUT yxaaanumx HIKC  JlaHibIX “OIICHKY Ho auanus . HY)I(HO.

: llp{')l]CCTll B OCODCHHOCTH.

(a) Jlamniibic 11O BOCTOMIOMY. PYJIHOMY TCHY M ueli'rpanbnouy pwuiomy_

“Feny Mecropoxjichs Kaman-Atidar : ,
(6) Nanunie passe)iku - Meo- Momlﬁ}lcnonmo H 30J070- llommc'rau-

- IHUCCKOTO - MecTopoxjemmii - - pafionie - Camapckoe  H - HX.

iepitchepiitiioft oGxacTH
(3) 'codpuzteckan passenxka L
(a) DuickTpopasnejika (TOKOBaR HOTCIIHOMCT puﬁ) C I{CNIHIO BLBICHCHHA
UPOCTPANCTBCHIIONO 3alicranist MCAHO-MONHOACHOBOIO OpYyj{eHeHH
HOPGEPHOrO THIIA , OIPAIBAICHHOIC HHTPY3HCH. -
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(6) Ceitemopaspepka (110 MeTOjy HPSIOMICHIBIX BOJIL) JUI HOHMMAHIS
PCOMIOTHUCCKOTO - CTPOCHH, OrpaHnYHBAIONICIO 30J10TO-
udnmté*ranmmccxoc MCCTOPONKJICHHC

(4) Bypenuce
- (a) Ha mcpmo-MonmuGrenosom Mectoposicing  paiiona Camapckoc:
Pa3sBejIKa « PACTIONOKCHHNA — HHTPY3HIl, HMCIOMMX  JcrnyGoxoe
3aJICTAaHHC, W PasBe/ika Byaxanwicckux TpyGok; Gypenue s
 NMOATBCPXK[ICHNA - OPY/ICHCINA B YJUIHHCINH  TOXKItOR - uacTH  n
- PRYGHIHOM MaCTH HA 30A0TO-TIOJIIMETAIUIHUCCKOM MCCTOPOXICHNH.

(6) BypeuHe just MORYYCHHA Ga30BLIX JIAHHLIX A MCCTOPOMXJICHITI
Kamai- Afidar '

- {5) Hopeuer 3anacos |

Tlojroropka Juid cosfaniis Gasbl ANNLIX I OIEHKH MCCTOPOKACHIS B

OynyieMm

(2) pBOj JranBLIX
Paiton Camapcroc:  jialinbic  Ho  Mectopoxjicniio  Cu-Mo

HOPPHPHOTO THHA H MCCTOPOXKJICHKIO
30J10T2- HOJHMCTAIIIOB, faltible 0KoJo §()
PAIBCTIOUHBIX CKBAKHIL .
; 5 Paiton Xanzan-AfiGar janusic o HCHTPAIILHOMY H BOCTONIOMY
' PY/UILIM TeJEaM, lanibic okoio 300 pasne-
FO'UIGLIX CKBAXKHII

oy
P

~ (6) Mojicucr 3anacop
Paiton Camapekoce mecropoxjiciie Cu-Mo nopdupiioro thna,
MCCTOPOXCINIC 307107 a-1OJIHMETaLIHYCC-
KMX PYIt
Paiton XKaman-AiiGar Bocrounoc u HCITPanbLIoS PYJILIC TEHa
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< FIGURES >
PART I GENERAL

Figure 1 Location Map of Project Areas

Figure 12-1-1  Locatio Map of the Zhaman-Aibat Area  © - ~ (Scale 1:500,000)
Figure 1-2-1-2 " Location Map of the Sahlarsky Area © (Scale 1:200,000)
Figure I-3-2-1 Regional Geological Map of the Zhezkazgan Area  ~ (Scale 1:1,500,000)

Figure 1-3-2-2 . Regional Geological Map of the Samarsky Area “(Scale 1:500,000)
Figure [-3-2-3  Distribution Map of Stratiform Copper Déposits ' i
in the Zhezkazgan-Sarysu Depression Area

- Figure [-4-1-1 “Location Map of Satellite Image Analysis

in the Zhaman-Aibat Area

PART Il REMOTE SENSING |

Figure H-3-1-1  False Color Composite of Landsat T™M, RGB;541

Figure II-3-2-1 Alteration Zones Extracted from the Sateltite Image in the Zhaman-Aibat
~ Area; Color Ratio Composite of Landsal TMRGB:S!?,SMJI 1

Figure 113-2-2 - False Color Composite of Landsat TM, RGB:432

Figure 11-3-2-3 False Color Composite of Landsat TM, RGB:571
Figure 11-3-2-4 Ratio 5/7 Image with Density Stice
Figure 11-3-2-5 Ratio 4/3 Image with Density Stice

PART III ANALYSIS OF PREVIOUS SURVEY DATA
{ The Zhaman-Aibat Area ) _
Figure NI-1-3-1 Generalized Geological Columnar Section of the Zhaman-Aibat Area
Figure IIl-1-3-2  Structure and Distnbution of Mineralized Sediments
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1 Introduction

PARTI GENERAL

1-1 Objecuve of the prcgect .
“The main objectWe of the project is to explore and to assess the mineral potential of the

'Zhaman-Albat area and the Samarsky afca in the Repubhc of Kazakhstan. The objectives of
"phase 1 (1994FY) are to unravel the geology and mineralization in the survey aras, to select
promrsmg areas, and also to estabhsh a detanlcd plan for phase 2 (19951" Y)

1-2 Outline of phase 1 survey

"The Survey w:ll be carried out: within a period of three years commencmg from 1994 .
The regions to be surveyed cover an area of approxnmately 1,800 square kilometers for the

“Zhaman—Albat area ‘and an’ area of approximalely 250 square kilometers for the Samarsky

area shown on the tocation map (Figure 1). The Survey will be carried out by means of
geological, geochem:cal and geophysmal survcys and dn!lmg Processing and compllahon of
the resulis of the survey will be made in Japan and/or Kazakhstan.

The method of the survey on phase 1 in 1994FY are satellite lmage analySIs da!a :
compllauon and geo!oglcal survey. ’Ihe scope of the work during 1994FY is as follows
1) Sateflite i image analysis

- Objective: To reveal lmeaments and geologlcal structure and 1o extract alteration
_ zones '
'Survey area: The survey area is shown in Figure I- 2-1-1

Satellite data: Landsat TMS
Place of analysis: Japan (data processmg)
2) Data compilation

Objective : To review and study prevmus works in order to assess known mineral

showings and prehmmanly evaluate the potential of the Zhaman-Aibat
and Samarsky deposils.

~ Previous data:  Previous survey data oblamed are shown in Table 1.

Suwey area;  The survey area is shown in Figure 1-2-1-1 and Flgure 1-2-12 .
Place of‘ compilation: |
Ministry for Geology and Conservauon of Mmeral Resources(hereinafter
referced to as MF G} office in Almaly, Zhe7kazgan and/or Karaganda
3) Geological survey '
Objeétives: ~ To check the results of the satellite image analysis and data



l.O_v N

DN

()

$eary 19f01d Jo dejy uoneso I o.EmE_

|xaoa!_.8.-$a

083

g a0l

-ZIOYZ,

‘ 7
. rv_!_..ocobh A, \ ”
A / xnc:o_on:tum

qo
o

2043 . «093
T .

xn>o~ ohon_ ]l S o a—

NYLSIN3SZN

0240 AdAINS  JOQIY. — UOWDYT : %

D2ID  AsAns  AusJowog é

«ObN

«083

1
503 . 093



69°30

47°00"

- __-‘;::;_j

o
R L
. 2 . N
!233‘?‘?. a . o
69°30

10 20km

. LEGEND : 1.500,000

ﬁ- SURVEY AREA .

/7 ORE DEPOSIT AREA

Figure 1-2-1-1 Local.i.on'Map' of the Zhaman-Aibat Area



s50%10' [

{lsos 10"

4 A' -uuu
5
R Ay |
oY)
-e“}
LY

LI

1%

" LEGEND

1,200,000

SURVEY - AREA

ORE DEPOSIT AREA

Figure [-2-1-2  Location Map of the Samarsky Area



eieq foamg SOOUSIT OIS 1 SGRL

000°00TT depy omo3d], |
00007 1 o :

00062 7T -dejy Teonuayooss). ,
000°0T °T - deyy uoneIoldxF [2a1309]F

000z °T
00008 °T depy Arewouy 192nog

0007 T - _

00001 T ] [ 00000T°T ey oro1se L
00067 1 000°00T<T - depy [eonusya0es)
00008 1 degy AjewIouy dRSUBEIN 4 00000 T depy uonetowdxy 1eomosly
-002 1 BuigzoY 810D 00000TT - depy Apewouy Aaeld
0002 1 depy qo01g 210 000°00T°T de Arewouy onaUBSEIN
0002 1 ‘ _ _ 000°s I _ -

00001 =1 dejy] uonedoT (M 000°0T 1 I—¥ Nsoda( Jo depy yoorg- 320
0002 1 degy peors 19497 | 00062 °T depy uoneso g
~000°0T °1 - - 000°00TT - depy A3oroydrowoss
100062 *1 000°0T T _

00008 <1 000°08 °T
0000021 ey 915y 000°002:T dey Jouey -
0002 T _ 0007 1 |
00001 1 UONIS —$S017) (201801090 _ 000 1. - UOTIDDG —§8017) 1edL801099)

0002 1 000'6Z T _
000°0T *1 000°0¢ *T"

00008 *1 000°00T°T. _
000°005°T deq [e0B0]0095) 1 000°008T. degy [eo12o[oen

IS MY 91e0g L

BRIy AMSIeWes - voIy JBqY ~—UBIRYZ

{ [)




compilation

' Srrrvey area: . The survey arca is shown in Frgures 1-2-1- 1 and Frgure I-2-1-2
4) Laboratory works in Japan : -
 Observation of thin séctions: . . | : BEERTE
* Observation of polished sections: _ '. 10
' Whole rock analysis: . 10 -
-8i01, TiO2,AL03,Fe203,Fe0,Ca0,Mn0O chO ,Mg0,K20,P205,L01 _ : {1}
Geochemical analysrs 20
“Au,Ag,CuPbZn |
Assay of mineralized samples: 30
- -Au Ag Cu,Pb,Zn |

5) Data base cons!mcted for ore feserve esunratlon
Entered da!a are as follows: - ' . : .
- Zhaman- Albal (since 198l) ‘Samarsky (since IQSQ) )

No. of drill: 808+126(lech_mcal dritls) 46
Total drill length: 6194663m 27,976m
(Input data)
" Dills: 305 - 30 |
Data sets: 286 2,197 .
Elements: Cu,Pb,Zn,Ag Cu,Mo,Au,Ag
(Ore reserve estimation) '
Used dills: a7 I 12
" Used data sets: _ 1996 B O e37 o
Flements: _ . Cu, Pb Zn Ag - ‘k ‘Cu,Mo,Au,Ag‘

1-3 Survey duration
1) The works in the Repubhc of Kazakhstan
~ For the first year’ s campaign, the field work commenced on December 3rd 1994 and
was completed on February 15th, 1995. _
Zhezkazgan (Lhaman-Albat area) o : _ ()
DeCember llth 1994 to January 10th, 1995
January 30th, 1995 to February Ist, 1995
Karaganda (Samarsky area) : R B -
- December 8th, 1994 to December Sth, 1995 s
January 12th, 1995 ‘to January 3lst, 1995



Almaty (Data coilection, Data analysis) : S

| " December’ 4th, 1994 to December - 9th, 1994

~ February . 2nd, 1995 to February 14th, 1995

2) The works in Japan: - L _ R
- February 18th, 1995 to Febrpary- 28th, 1995

( U : S O Prbject staff and field survey team
JAPAN | REPUBLIC OF KAZAKHSTAN
Mr.Masamo Kando : - Mr. Bitimbaev Zh.M.,
- ( Mining Division, MITI*! ) ( Deputy Ministér, MFG*? )’
~ Mt.Funiihiro Ono - : . Mr. Tjugai M.O.
-( Mining Division; MITI ) ( Head of Mineral Resources
| ' Depariment, MFG )
Mr.Kenichi Takahashi == : * Mr. Mokohov V.A.
(JICA*® ) ( Deputy Head of Sotid
E : Minerals Department, MFG )
. Mr. Schelchkov EM
iy - L : { Deputy Head of Geological
| Information Depariment, MFG)
Mr.3iro Osako o Mr. Sadchikov B.Y.
( Overseas Activities Depariment, MMAJ** ) ( Deputy General Director of
Mr.Takahisa Yamamoto : the Department of the Mining
" Ovérséas Activities Department, MMAJ )  and Smelting Complex,
Mr.Yoshihiro Kubota : Ministry of Trade and Industry)

- ( Oveérseas Activilies Department, MMAJ )

*! Ministry of Intemational ’i‘rad_e and ll'ldlls[l;
*2 Ministry for Geoiogy and Conscrvation of Mineral Resources of the Repubtic of Kazakhstan
* # Japan Intemational Cooperation Agency

*{Metal Mining Agency of Japan



~Sugvey teém
JAPAN

Mr. Akeo Onishi
(Leader, Sumiko Consuliants Co. L!d )
“Mr. Kazuo Sano

(Sub-leader, Sumiko Consuliants Co, Ltd) R

Mr. Yoshio Takeda

(Sumiko Consultants Co.,Ltd )
Mr. Ryo Kubota -
(Su;mko Consultants Co,Ltd)

.- REPUBLIC OF KAZAKHSTAN

[ ‘The Samarsky Area |
Mr. Useful Z.S. - >
o (Pfeéidéﬁl of Karagandageologiya )
-3Mr Brown V.V.
(Vice President of Karagandageologlya )
Mr. Gabay M.L.
( Chief Geotogist )
- Mr. Gusey N M.
( Chief of SAMARSKY parly}
M_r‘ Medvedev V.K. : Mri Kovalev AV
( Chief Geologist ), { Chief geologist )
Mr. Esshenko AV,
( Drilling Manager) .-

[ The Zhaman-Aibat Area |
- Mr. Khseinov Zh, |
| ( President of Zhezkazgangeologiya )
Mr. Ospanov 0.
 ( Chief Deputy )
+ Mr. Kasimoyski P.
{ Chief Engincer-) .
© Mr. Suleimenov K. - Mr. Uzhuva V.
~( Chief Geologist ) ( Chief Geologist of
1 The Zhaman-Aibat Project )
Mr. Kazimir V.
" ( Chief Geophysicist )
Mr. Ospanov K
( Manager of Production)
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2. Geography of the survey areca
2-1 Location and access _
The Zhaman-Aibat copper deposit ares is located in the Zhana-Arkin district of the
Zhezkazgan region 180 km 10 the southieast of Zhezkazgan. Geographic coordinates are 46°
50" -north and 68”54’ ¢ast. The Zhaman-Aibal copper deposit area ¢an be accessible by car
from Zhezkazgan through the Zhezkazgan-Kzyl-Orda highway and mainly not paved roads .
The nearest railway station is the Zhezkazgan ‘station” 180km to the norh-west of the
deposit. : ' o ' ' o
The Samarsky copper deposil area is IOCaled in the Telmansky district of the Karaganda
region 35 km to the north of Karaganda and 10km to the notth of Temirtau. Geographic
coordinatés are 50°09' north and 73°00’ east. Access to the Samarsky. copper deposit
from Karaganda is through the highway Karaganda-Temirtau- -Polornoye-Tselinograd route

(No.36) and not paved roads.

The nearest railway stations are at Akutau; 10km to the north-east of the area, and at
Tokarevka, 15 km 1o the east of the area.

2-2 Topography

Topography of both sutvey areas belongs to the “stage of old age" or "peneplain”
topographic classification and is characterized by low hills. There are few permanent water
courses and the only depressions in the area are between adjacens hills, which channel
melted snow, and rarely rain water, during the spring.

The altitude of the Zhaman-Aibat copper deposit is approximately 320-380m above sea
level. The highest point in the area of the deposit is 376.7m in altitude and the lowest point
is 318.0m. The altitude of the Samarsky copper deposit is approximately 490-590m above
sea level. The highest point in the area of the deposit is 594.2m in_altitude and the lowest
point is 489 3m.

2-3 Climate and vegetation
Climate of both survey areas is sharp continental and is classified as a zone of dry
feather-grass steppe. Those areas are arid in all seasons with very small amounts of rain in
summer and several tens of cenlimeters  of snow in winter.
“In the Zhaman-Aibat area the average annual temperature is +5.5°C with the average
monthly summer temperature up to +33°C. In winter the temperatures fall to -33°C. The
average prcc?pilation in the area is 140-150mm per annum (Table [-2-3-1).



In the Samarsky area the average annual temperature is +3.1°C with an average monthly
summertime temperature up to +23°C. In winter temperatures are as low as -18°C: The

average annual - precipitation does  not eX‘ceed'-ZS»O_ ‘mm,: byt 1992 and - 1993 were

extraordmanly wet years (Table 1-2-3-2). .
_ The vegelation in these areas is very thin. With a sharp continental cl:mate the surface
of the ground is rarely covered by xerophylic vegetation in the summer season. ‘The major
vegetation in both survey areas is fealhergrass,-sageﬂmsh_- and “other. groups - of grasseé.
Therefore, it is very suitable for exploration by remot¢-sensing methods.

O
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3 Previous works
3-1 Previous geologieal, geochenncal and geophysical survey
3-1-1 Surveys in the Zhaman-Aibat area -

Geologlcal Surveys

** Systematic geological works started ini the 1920’s The first geologicdl map was made

‘and the Taskura deposit, some Skm wést of the Zhaman-Aibat’ deposit, was discovered. In

1953, the Taskura deposit was explored by driltings which confirmed the rich mineralization
located ‘close to -'the surface. During  1959-1964, “éxploralion parties ' drilted “in" the
Zhaman-Aibal area and confirmed copper mineralization al the depth-of 400-700m with
thickness of 0.4-1.0m and copper grade 1.16-1.30%. Essential exploration for copper has
been carried out since 1981 by the Zhezkazgan Expedition Party on the eastern flange of the
Zhezkazgan-Sarysu depression and confirmed the existence of commermal grade copper “and
copper-lead mmerahzanon at the depth of 600-700m. '
Geochemical surveys

Geochemical surveys (1981 to 1984 and 1987 to 1990) have resulted in delineating
fiono-elemént and ‘complex haloes of scattering of chemical elements. 4 big halo areas,
namely; Taskura,Zhaman-Aibat, Azat and Zhatyka were delineated.

The Azat halo zone is conﬁned_ to the central part of the Azat anticline. The set of

clements ‘of this halo is different from that -of the Taskura and Zhaman-Aibat haloes,
However it could be characterized as a zone above ore and at least one prospecting well is
recommended to be drilled within the limits of this zone. '

Geophysical surveys

'In the Zhaman-Aibat aréa; geophysical réconnaissance and delailed surveys were carried
out systematically. In the 1950’s a ‘reconnaissance survey was carried ouf al a 1/200,000
scale, and since the 1970’s detailed surveys at a 1/50,000 scale have been staited. The
surveys ulifized are aitbome magnetic, ground magnetic, g'ra\'fily'; seismic (reflection wave),
and clectric (SP, VES, IP, and TEM) methods. At present no other geophysical surveys are
planned after the last TEM survey. For exploration of mineralization in this arca, the
sequence of surveys was seismic followed by gravity and eleciric. Regional surveys aimed
at oil ‘exploration followed a different sequence. Seismic is the most useful method in this
area taking advantage of good reflections in a subsurface Carboniferous layer. Etectric IP is
not a valid method in this area, where the orc honizon is beyond the detection depth. In the
Zhaman-Aibat deposit area, geophysical surveys are not necessary in the next yeér, because
this area’s e¢xploration is at the stage of exploration drilting. -
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3-1-2 Surveys in the Samarsky area

Geological surveys

The first recorded prospectmg in Ihe "Sarymsak“ area datcs lo 1935 for the prospectmg
of tourmalized secondary quartzite as a boron resources survey. Gold mlnerallzauc)n was
fitst detected in 1953 with a small discovery of copper. (malachlle and azunte) in secondary
- quarizite.. From 1954 to 1959, gold and- copper eXploraIl()n was camied out by 4 drillings
but no ore could be detected except for deminant haloes of ore minerals.

Geological studies of this territory were (:ompleted by 1959 in the Scale of I: 50 000 for
\mderstandmg of stratigraphy, tectonics and metallogenlc zoning. ) ‘ :

Dunng 1966 1972 Samarsky ore bearing area was systemaln:ally prospecled and had the
conclusion of positive potential for gold and copper. - : o

“After summarizing all past data by the Karaganda Geological Expt_:'di.tién (now known as
Karagandageologiya), in 1989, the area was again targetted and to complete the geologic

map of the central Samarsky copper deposit and surrounding area, mapping: drillings

(shallow driltings) were carried out. Since 1990. exploration deilling has delineated the ore
body of the. "Central" Samarsky ~copper - deposit . and: the "Western" - Samarsky
gold-polymetallic deposit. A total of 76 explorallon hotes with the total lenglh of 33,056.2m
had been complclcd by 1994, ' : _ ' :

Since the autumn of 1994 for checkmg the deeper geoioglc structure and conﬁrmmg the
mmgrahzat;on at lower levels, an additional three drillings were commenced at the eastem
limb of the "Séinatsky Central Cu deposit” -

" Geochemical surveys

Geochemical prospecling on secondary haloes has been carried out in the Samarsky area

and their surroundmg areas since thel950s. More than 30,000 soil samples have been. taken

since 1957, Spectral analysis made it possﬂ)le to delineate. geochemical anomalies of 23

elements including Cu, Mo, Au, Ag etc. This work has resulted in. compllmg maps of
secondary haloes of 6 representative elements among 13 elements. The results are shown in
the Plate m1-2-3-6. , e Lo .

They characlenzed geochemlcal propeties of the area and made 1t possible to evaluate
prospects. In the central area, a Cu:halo outlines a ring shaped structure centering on an
intrusive bodies. A Seres of small linear halos are associated with Au and polyimetallic
- anomalies located in the outer ione from the Cu anomaly zone. '

Geophysical surveys - -,

In the Samarsky arca, the first geophysmal sutveys. have recently begun to check a
geochemical anomaly identified in the northern part of this area. Large scale, regional
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:_rer:dndaissarri:e'surveié have not finished in lhe. Samarsky area. The'shrve):‘fs that have been
;f"utrhzed are ground magnetrc gravrly, and electnc (SP, 1P, and T EM) melhods al scales of
"1:50,000 and t: lO 000, Magnctlc is the most useful method takmg advamage ‘of the
' magnehc property of lhe intrusive rocks stnctly retated to therr mmerahzalron Electsic 1P

. surveys rdentrﬁed gold polymetallrc mmerahzatron zones in the north-west part of the arca. |
AU present, results at a 110, OGG scale are sull bemg updating in the Karaganda office. The
;'central Samarsky area has been regarded as prospeciwe for copper ores and it s,

- recommended for detal!ed gcophysrcal surveys. The northwest part of the area is “also :
: recommended for- a ‘detaited . geophysical survey especnaily for the study ‘of the shallow_- |

_ slructurc beanng gold polymetallrc ore.

! 3-2 . Geologic Seltmg

. The regronal geolog:cal maps (Figure 1-3-2-1 and Figure I—3-2 2 ) show the pnncrpal

?geofoglc and tectontc lrends of the Zhaman- Arbat and Samarsky areas and lhcrr

surroundmgs

_3-2-! The Zhaman Aibat area.

The area is posmoned al the eastern flank of the Lheakazgan -Sarysu depression whrch is -

" located in the south-western part of Central Kazakhstan.

‘The geologic formations of the area range in age from the Cambrian to the Quaternary

* and include sedimentary, igneous, , plutonic, metaniorphic rocks and younger sed1mems

" The Cambiian rocks are found in the nosth-western area in the Ultau anticlinorium arca

Which is composed of gneissose and granitic rocks. The Ordvician rocks are distributed in

the nosth-eastern part of the area and are mainly sandstone and shale with lenses of

limestone, : .

The Devonian formations are widely distributed in the north-eastern area. A thick layer
of conglldmerat;e d¢durs ét the 'bou_om and sandstone, ateurolite and lenses of liméstosie
occur at higher positions, :© | ; _ |

“Rocks of the Cér_béiﬁferdus_sirstem are widely distributed in the area. Carbonate and
terrigenous complex of marine sediments is referred to as the lower and a complex of
various sediments of continental origin is referred o as the middle. The group of sediments

deposited under the evaporite eavironment is referred to as the upper
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Upper-Lower Plelstocene
Miocena : Plioceng, Paviodar Formalion

Middle-Lower division

i

Triassic 'sysle[;\1. upper division - Relsky stage - Jurassic system
Lower division - Saramskaya Formatig\. 9 Y '

Lower Division. Chubaraygirskaya Formation

Upper~Lower division - Shakhamskaya Formation, Dolinskaya
Formalion, Karagamdinskaya Formation, Ashlyarikskaya
Formation -

Non-articulated sediments

Middle~Uﬁg)er~JLo‘.ver division - Salkintauskaya Formation,
Zhandarskaya Formation, Kurotozekskaya Formalion,
Byotarskaya Formation, Semizbuginskaya Formalion,
Zhaisorskaya Formation = i
Non-articutaléd sediments - Yésemskaya Formalion,
Yermekskaya Formation '

Middle~Upgper division - Baydayletskaya Formation
Cambrian syslem ?

Upper~Lower Prolerozolc

Lale Permian, Kokdombaksky Complex f-g[anosienite

Earl Permian.T yarsky Complex: granite of normal type and
assgcialed polasg?um {eldspar-rich fype '

Early Permian, Toparsky Complax: granodiorile

Middie— Late Devonian, Kornéevsky Complex: granite of normal
typé and associaled pofassium feldspar-rich type

Liparile

Andesile

" Basall and diabase
‘ Middte Devonian, Kokkuduktubibnsky Complex:

quarlzmonzonile,non-articulated
Granosi¢nite

Middle Davonian, Sub-volcanic bodies: andesite
Early Devonian, Karametdimsky Complex: gianodiorite
Quarlz diorite, tomalite

Late Ordovician, sub-volcanic bodies: basalt and diabase
Main faults (developed régionally)

Secondary faulls (within folded structures)

Overlap, upthrusis and faults (dashes indicate direction of
dislocation)

Faultin the basemnent covered by manlla












Carboniferous. The copper mineralization of the Zhezkazgan and the Zhaman-Aibat deposit
is associated with a continental a?luvnal and deltalc red- colored sandstone sequence (middle
to late Carboniferous and tower Penman anure 1-3-2- 3) Permian sediments mamly
composed of terrigenous and high carbonate content, ‘are wldely distributed and are
represented by red-colored sandslone and evaporite in the lower and llmy sandslone facws
with marl in the upper posulon o

Mesozoic ‘and Cenozolc sedlmenis are mdely dlstnbuted in the whole area and are
represented by aleurohte sandstone ancl clay. .

Intrusive. activities in the Cambnan and the Ordowc;an ages are mamly plulomc rocks
and their distributions are nonced in the Kengir brachi-fold zone. Devoman volcanic and
intrusive aclmtles ncogmzed in lhe nonhem to north-eastemn arca are characterized by high

variability of facies.

3-2-2 The Samatsky A’fea ‘

The Samarsky area is located at the marginal Devonian volcanic belt at the junction of
the large Caledonide structures; -Eremcmay Nyaz anuchnonum Semizbugin and Shokshan
synclinoria (Platc I 3-2 2). Such structural posmon results in wnde development of volcamc
intrusive and volcanogemc-sedlmentary formations of Devonian age. '

In accordance ‘with the regional stratigraphic scheme, the following stratified divisions
have been defined within the area:
Devonian “system is divided into Early Devonian, Lokhkov-Em stage’s Zharsor

Formation of tuffaceous volcanogenic rocks and Middle Devonian, Zhivet stage’s Konyr

- Formation of volcanogenic sedimentary rocks.

Neogene system is divided into Middle- Upper Miocene, Kalkaman Formation and Upper
Miocené-Lower PIlocene Pavlodar Formation. The Kalkaman Formatlon is coniposed of
lacustrine, alluvial- lacustrine and diluvial-proluviat clay sedlmenlary rocks. ‘The Pavlodar
Formation is composed of mainly red-brown washed lacustrine, lacustrine-alluvial sandy
clay and sedlmentary rocks,

Quatemary system is divided into a Lower Layer of lacustrine-alluvial deposits,
Middle-Upper Layers of proluvial-deluvial deposits and a contemporary layer of pr(;]uvial
and lacustine deposits.

Intrusive . formations  include  Early-Devonian  orogenic Karamendin complex,
Eary-Permian Vishnev and Late-Permian Manybay and Koitas complexes  of
Epi-Calcdonién aciivity. |

The Karamendin complex of quarlz diorite, associated with the first phase of intrusion
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and granodiorite porphyry of the second phase of intrusion constitute the Tulkulinskaya

intrusion, which outcrops in the central part of volcanic-plutonic structure.

" The Vishnev ~complex * of quartz monzodiorite, tess frequently “monzodiorite and
granodiorite consists of minor intrusions and dikes, mostly located in peripheral parts of
Tulkuli volcanic-plutonic structire and zones of faults.

" The 'Manybay complex is conposed of sub-alkaline dolerites, gabbro and gabbro-diorite
and includes groups of dikes and minor intrusions, located mostly at ax:al paris of the
Tulkulmskaya volcanic-plutonic structure.

" The Koitas complex of rhyodacite-porphyry, ‘rhyolite-porphyry and granite-porphyry is
defined conventionally. “This complex includes.group of dikes and less frequently,minor
intrusions, mainly located at the periphetal part of Tulkulin volcanic-plutonic ring structure.

Two types of ore deposits occur in the Samarsky survey area. Both are c!osely

'assocmted with the Devonian volcanism.

‘In the Northern part of the area; gold-polymetallic type ore deposits are known in the
Zharsor Formation in the Dumkorin tectonic section. Mineralization forms gold-beanng
lead, zinc deposits in the ¢rushed zone of secondary quartzite and beresite. |

The other (ype-of deposit is copper-porphyry which is located in the certral ‘part of the
area and is known as the Samarsky copper deposit. This deposit is closely connected with
the Karamendin complex at the Tulkrin volcanic-plutonic structure. The major ore minerals
are chalcopyrite with minor molybdenite and chalcocite impregnated in hydrothermally

altered, brecciated, granodiorite porphyry and quartz diorite.

3-3 Mining activities in the surrounding area
3-3-1 The Zhezkazgan region '
- The Zhaman-Aibat area is located 180 km southeast of Zhezkazgan. The Zhezkazgan

‘area has long been known for its production of copper ore and copper. Historical progress

of the Zhezkazgan mine and smelting plant is shown below;

1771, The Russian geographer Captain Richkov described the Zhezkazgan deposit
in his "Noles on Antiquites".

1847; ‘The Zhezkazgan copper deposit and the Baikonur coal-mines were purchased
by Russian merchants and industrialists, fater they became British concessions.

1928; The Atbasar Non-Ferrous Metals Trust was eslablished and incorporated the
Karsakpai Combine which amalgamated the copper smelting plant, the Baikonur
coal mine, the Zhezkazgan copper mine and the Kurgasyu mine.

1929-41; Kanysh Satpaev supervised the prospecting of the Zhezkazgan copper deposit.



' 1936;  Decided to construct the Zhezkazgan copper smelting plant.
1937, Connected with nationwide railway network. : :
1943; Oirganized the Zhezkazgan Combme which comprised 17 mines, 3 open p:ls ‘the
Karsakpal copper smeltmg ptant, B'aukonutr coal mine, ete.
1945-55; Built new mines and put into Opcralzon Petre-Center, Pokro Nos.3,42, 44 ,45,51;
" the open pits Karpiev, Nikol, Krest()v Moly Zlatoust and an ore dressmg factory.
1958;  An excavator, electric dump-truck and four- -puncher boting machine were -
intcoduced to operate in underground mine No.45. '
© 1963, 1965; Commenced the first ¢ycle and the second cycle of No.2 Orc-l)ressmg fac;hty
- operation. : -
' 1965-67; Commenced operation of Giant Mines No.55 and No.57. .
1975; . Commenced operation of No. 65 Mine, - :
1977, Comnienced operation and production of the whole copper—smellmg plaat.
1985; . Commenced operation of No.67 Mine. Reorganized the Satpaev Zhezkazgan -
| ‘Mining - : ' ) '
Smelting Combine into the Salpaev Scieatific and Production Management,
Zhezkazganisvetment, = . ' ' '
- 1995;- 4 mines (1 open-pit mihe,-:? underground mines) are being operated and 1 mine
is under development. 2 ore dressing plants and 1 copper smelting plant are also
being operated. The total annual production of éléctr‘olylic copper is -
approﬁ:imately 260,000 tons.

3-3-2 The Karaganda region , .

There aré no metal mines currently in opcrahon in the Karaganda region which mcludes
the Samarsky survey area. The region is however famous for coal production and several
quarries 's_upply_ building stone for tocal construction. _

Coal deposits were first discovered in 1833 and have b'een continuously mined since
1857. Coal production has steadily expanded since the Soviet Union ‘introduced moderm
mining- techniques to the segion in the 1930’s. By 1962 the Karaganda region was
producing 11,720 tonnes of coal per day and was the largest producer of coal in the USSR.

Since 1962 many of the old facilities have been reconstructed and new ‘mines opened
representing an investment of some 350 miflion rubles. Mines produce mainly coke which is
supplied to more than 30,000 consumers including major industsial - cooperatives, 'power
stations and other industrial facilities, - - |

..

—
g



4 Survey results and discussion

4-1 Survey results -
4-1-1 Remiote-sensing data analysis

. Phologeologwa! interpretation of satellite imiges

In the analysis of satellne images of the Zhaman-Aibat area (Flgure I-4-1-1), the

='ﬁ)llcm'mg phoiogeologlcal parameters ‘were obsewed extracled and- analyzed for the

mterpretai:on of topography, water coursés, geology, geologic: structure and altel‘ahon The

:photogeologlcal charac!ensllcs of color, hghmess shade, texture, pattern, form and size

wére observed and used to classnfy topography, geologlcal struclure, geologic slrahgraphy
and others. :

By the ph'otbgeolbgical anatysis, the Zhanian’ Aibat area was classified - inté three

‘topograph:c categones of deseﬂ low plane and low hills (with three sub- calegones)

Geologlcal classification (correspondmg to statipraphy) of the target area \vas
distmgu;she_d as 10 geologic units and subunits. Referring to published geologic maps, these

geologic units  correspond  to. P'ermia'n, Cretacecus and  Quaternary  systems. The
Carboniferous systent described in the maps was not however distinguished in the satellite
“images (Refer to Plate 11-3-1-1 and Table 11-3-1-1). |

The major geologic strcture in the area is the asymmetric anticlinal structure tocated in
the central part. Ms axis has a ‘direction of ecast-north-cast and plunges to the

“west-south-west. Some faults cut the anticline and two other incomplete circular strucluges

were also extracted in the image.
Satelfite inage data processing .
Satellite data from Landsat TMS scenes (Path 155, Row 027 and Path 155, Row 028) -

were used for the satellite image analym in the Zhaman-Aibat area. The processing method

-~ jnvolved generalion of color composile tmagcs and color densnty slice maps in order to

distinguish alteration zones. Three processed color areas (Fi :gure I1-3-2-1) are associated
with the Zhaman-Aibat horst anticline; a blue area spreads as a triangle-form to the west of
the horst, a reddish purple area surrounds the horst in a semlcm:le and the rest of the area
is yellomsh green. The blue area ldentlﬁes iron oxide and irorn hydroxide that contains
omr.:ldes with the "red sandstone". The reddish purpte area corresponds to Quaternary
sediments surrounding the Zhaman-Aibat horst anticline. The yellowish green area

comresponds to weathered layers of Quatemnary and Cretaceous age.

93—
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4-1-2 Geology and Ore Deposit
The Zhaman-Aibat area
(1) The Zhaman-Aibat copper deposit is localed at the eastern edge of the

Zhezkazgan-Sarysu depression (Figure I-3-2'—3).' The stratiform copper mineralization occurs
exclusively in the grey colored alluvial-deltaic sandstone facies within  *Red Sandstone
Formation” that range in age from the mlddle to late Carboniferous and the carly Permian
(Table 1-3-3-1). s o .

(2) More than 800 drillings on a 200m'x2(}0m grid-spacing confirm that there are three
main orebodies, namely, the Central, Northern and Fastern Orebodies. These orebodies are
distribu!ed; in an area with dimensions: 12.5km in the east-west direction and approximately

Skm in notth-south direction. The depth of the ore horizon is approximately -400m~-500m

“in the castem area and the depth increases toward the west. At the westem edge of the

Central Orebody it reaches -700m~ ~7S0m. _

(3) Ore miinerals are mainly chalcocite and bomite accompanied by small amounts of
chalcopyrite. Rare occurrence of galena, sphaterite, lennanlite digenite and native silver arc
observed. With the assemblage of these minerals, four ore types, namely, Cu Ore(Cu),
Complex Ore(Pb+Zu+Cu) Pb-Zu 0re(Pb+Zu) and Ag Ore(AgtCu) are classified.

(4) 10 minesalized horizons are repoﬂed in the sandstone formation of the Carboniferous
Age HoWever onty a few mineralized horizons are commercially mierestmg and are
considered to be promising for future mining. In particular the horizon 4-1 is rich in copper
content with thick ore layer and is the main part of !he éhaman Aibat copper deposit. '

The Samarsky area

(1) It is confirmed that there are (wo types of ore deposit, porphyry type
copper—molybdenum dcposn and gold-bearing polymelalltc deposﬂ These deposits show
zonal distributions centered on copper-molybdenum zones (Table I- -3-3-2).

(2) Porphysy Copper-Molybdenum Deposit

"~ (® Porphyry type oopper—molybdenum mineralization occurs in breccia pipes

which were formed within the intrusive bodies of the quarizdiorite in early stage and in
the granodiorite porphyry in later stage, which intruded the andesite~basalt lava, their
pyfoulastics and sedimeéntary rocks of the early Devonian in age. .
@ Among the ore minerals, the main primary copper ote mineral is chalcopynite
accompanied by rare occurrences of chalcocite and bornite. On the other hand,.in the
sccondary copper minerals malachite is predominant and chrysocalla and azurite are

fare,

._25._



Table I-3-3-1 -~ List of Ore Deposits and Ore Showings

in the Zhaman-Aibat Area

.'Namg of Deposit

Zhaman-Aibat .

Taskura

Typé of DepoSig

Stratiforn-Cy

- Stratifora-Cu

Cu

ﬁfe fypé L _ Cﬁ, Pb, 7n, Ag.
Pinension - 12 5k.m('El')xj:t_'ka(NS)_ 0. 3k (EDx 0. 3ke(¥S)
| pepth | 400 8 ~ -700m 0o~ 30
1L8%Cu .0 - 1.3 % Co
Ore Gradé 9.2 g/t Ag

*(nillion t.)

Ore Reserve

2001miili6n tons

Ccut-off 0. 4%Cu) -

T - 9 million tons

chalcoci te . chalcocite
Ore minerals . bornite ' hqrnité
| 4 chaléobyrite chaloopyrite
galena  maiachite |
':sphaierite. . |

L)
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Table 1-3-3-2

List of Ore Deposns and Ore Showmgs
"in the Samarsky Area

Name of Deposit

Samarsky Central

. Sanarsky North

Sanarsky Kest

Type of Deposit

Porphyry-Cu -

.Pprphyri-Cu.

Au-polymetal tic

Ore Type Cu, Mo Cu Mo Au, Pb, In
o S00(NE)mx400m(M)|  400m x 250m | 700m{NS)x250n(EX)
Dinension 2000nx1500m (Max. ) Ave. thick.3.6n
Bepth 50 m ~ -600mt|  ~ -600n() | 0 m ~ -350m
‘ . | _not caleulated 3.8 g/t Au
Ore Grade .28 % Cu 20.0 &/t Ag

(m:lllon t.)

Gre ReserVe

200 million tons
{cut-off 0. 4%Cu)

not caleutated

5.6 aillion lons

Ore minerals

chaléopyrite
chaléocite
ﬁo]ybdenite

' ﬁalachite

chalcbpyrile
'chalCocile
molybdenite

malachite

galeﬁa
sphaleri;e

native Au




@ The oxidized zone is confirmed o the depth of -30m~-50m and the primary sulfide
zone starts from this depth and continues to greater depths. Secondary enrichment -
zones have not been reporied. The high grade zone of greater than 1.0% Cu is exclusively
foundwithin the breccia pipes mentioned above. Thus the shape of the high grade copper
orebody represented by that of breccia pipes. The actual shape of the orebody shows the
increasing diameter mwards greater depth. | »

@ The hydrolhermal alteratlon shows lhal propylmc aiterauon fomrs a ring siructure
with a polassrc alteration zone al its center. The argillic alteration zone is located in the
outermost part of the hydrothermal alteration zone. Both the potassic and 'pr‘opy'lilic
alteration zones are ohseived at depths greater than 500m~-600m On the surface
pmpyhuc and argitlic alleranon aré widely distributed. ’

{3) Gold-beanng Polymetallic Deposit '

(D Gold- beanng polyme!alllc deposits ore located in the duter rim of the porphyry
copper-motybdenum deposit, and are distributed in the sheared zone of the hanging
wall side of thrusts running in the north-south direction in the north- westemn to
‘western part of the survey area. The previous survey confirms that there is one main ore
‘vein and theee branched veins. . L

@ By the results of the drilling exploration, the vein of gold-bearing polyntetaltic deposits
strikes in the north-south direction and dips 35°~50°to the west. The average
thickness and ore g:'rad'e ate estimated 1o be reSpecli\rely 5.6m and 3.82 glt Au and
ZOgIlAg It is confinned that the ore zone ‘continues appmxlmately 800m along the
strike direction and IOOOm along drppmg dlf&CllOﬂ whrch means that mmerahzauon is
'conﬁrmed to a depth of -350m below the surface.

- @ Ore veins consist of mamly quarlz accompamed by galena, sphalerite, chalcapynte Gold

occurs as native gold in quart7 veins and some in galena chalcopynte and pyrite.
(@ Hydrothermal alteration is sencrllzanon carbomhzatlon argillization and srhcnﬁéatlon

in chara_cler

4-1-3 Ore reserve estimation

The Zhaman-Aibat copper depr‘)si.t

This year, the geological ore reserve for the Block-A in the Eastern QOrebody was

calculated by the Japanese survey team and was compared to the reserve estimated by

Zhezkazgangeologiya. The calculation was based on the data entered into the data-base of

the Zhaman-Aibat oré deposit. The otal number of the data entries in the data base is 2,862
from 305 drill holes and of these a total of 1996 data entries from 115 drill holes wese used

.
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for the calculation.

" The block was delineated by ‘the cut-ofT grade of 0.4%Cu. The ore beanng formation in
Block-A is limited (o the 4-1 horizon, ‘The plane boundary of the block is delineated by the
bisectors between or¢ penetsated drilt holes and those that have not intersected the ore body.

The' Zhezkazgangeologiya calculated the ore resérve by multiplying the total plan area

- and the a’%ragé thickness of ore scction in the drill holes. In the calculation they used the

conventional value of 2.60 as the average density of ore. .

The Japanese survey team catculated the ore reserve by the polygon method. In order {o
compare the ore reserve estimate, the Japanese teant adopled the same boundary, cut-off
grade and density as the Zhezkazgangeologiya. The result is listed in Table If{-1-4-1.

By comparing the geological ore reserves of Zhaman-Aibat in the-table calculated by
Zhezkazgangeologiya and by the Japanese survey team, it can be seen that the overall trends
are sather similar. The area of Block-A calculated by .the Japanese survey team is
3,365,326m" (97.6% of 3,447,426 m’ of Zhezkazgangeologiya) and the average thickness is
5.45m (105.2% of 5.18m). Then the volume of the ore body is 18,346,112 m?® (102.7% of
17,857,668 m?). Multiplying the conventional value of density, 2,600 (same value used by
Zhezkazgangeologiya) the total ore reserve 'is calculated as 47,699,892t {102.7% of
46,429,9001). |

The Japanese survey team calcutated the average copper content as 1.84%Cu (102.2% of
1.80%Cu) and the copper metal amount as 876,8831 (104.9% of 835 7001)

But with regard to the chemical analyses the Japanese check analysm showed a big
discrepancy with the results obtained by Zhezkazgangco!ogtya (l‘able 111-1-4-2 and Table
ll'l-l-?l-3)__-The Zhezkazgan value is - +7.6% higher on average than the Japanese check
analysis. Because this discrepancy is unaccéptable, it is important that all processes of the
Zhezkazgangeologiya analysis be checked and the ore grade and metal amount of Block-A
recalculated using reliable figures.

The Samarsky copper-morlybdenum deposit

. Until now 12 exploration drills have penetrated the copper ore in the Samarsky Central

" area. The Karagandageologiya delineated the ore body by the cut-off grade of 0.5%Cu and

calculated the ore reserve estimation by the conventional panel/section method.

To estimate the ore reserve independenily, the Japanese survey team used the same
procedure based on the dala entered on personal computers by the team. The data entries
were the preparation for the consiruction of a database for the Samarsky copper deposit in
the cooperation project. The result of the ore reserve estimation is listed in Table NI-2-4-1.

By comparing the geological ore reserves of the Samarsky area as calculated



byKaragandageologlya and by the Japanese ‘survéy team, it can be seen that the Gvcrall
trends are ralher similar, . : : .
~ In the estimation by the Japanese survey team, the lolal area of the Samarsky ofe block
panels is 378,838m’ (99.0% gf‘ 382,66311_; of Karagandageologiya). Then the volume of the
ore body is 41,447,469m* (101.8% of 40,729,933m3). Multiplying the convéntional value
“of ‘density, 2.76 (same’ value) the total ore reserve is calculated as 114, 395 015t (lOl 8% of
112,414,616%). SRR
. The average copper content is lZS%Cu {102.8% of - 124%(?11) and the copper metal
amount is 1,458,777t (104.4% of 1, 397 ,806t). ‘ .
) In the estintation of géological ore reserves some problems have been indicated of which
the most important: problem'is the number of drills. The number of drill holes that penéfrate
the ore body is only 121t is 100 few to defineate the org blotk precisely. The conttmuty of
the ore block is therefore very uncertain at present,
Another problem is the estimate of ore density, Measurements of ore densily should also
consider the pyrite content of the ore. ' ' |
_ The reliabitity of chemically analyzed values of each element is another major problcm
In Zhaman-Aibat samples the discrepancy is unacceplably large and suggests that a similar

check analysis should be performed for the Samarsky deposit.

4-2  Discussion -

4-2-1 The Zhaman-Aibat area

(1) From satellite image interpretation, the most important geologic structure is the anticlinal
* sltucture located in the central part of the area. Its axis has a direction of east-norih-east ‘and
plunges to the west-south-west. Aaticlinal structure is asymmelsic with the south wing béing
" more gently sloped than the north wing. The axis in the east-northeast direction'is cut and
shifted by the cross faults with north to south strike {direction).

* The satellite image processing method involved generation of color composite images
and color density slice maps. in order to distinguish alteration zones. A color ratio composite
image - extracted charactenistic color areas. A_blﬁe‘area coincldes with the red sandstone,
which contains iron oxide and iron hydroxide.  According to the fact that the red sandsldn_e
contains ores, the blue cotored area is a valid target in peripheral sedimentary rocks in the
survey area. In next year’s study it is necéssary to do a speclral analysis of rocks and to
make a ground truth checking in geologic units. '
o (2) An ore reserve estimation of "Block-A" of 4-1 orc horizon of the Eastern Orebody was
carried out by using 217 drilling data and 1996 chemical assay data and by adopting the

()



‘polygon method. As a result, it is concluded that the geological ore reserve is approximately
-84 million tons with an average copper giade of 1.8% (cut-oft copper grade 0.4%) and an
‘average thickness of 5.45m. The differences between the result of the Zhezkazgangeologiya

estintation ‘and that of Japanese survey team‘arc reasonably small and the results are in

agreenent, _
(3) The ore reserve eslimation carried out this year, is categorized to be “geological: ore

reserve” and not to be “minable ore rescrive” (this estimation work-is scheduled in 1996).

- It is expected that after considering the practicalities of the actual mining operation, both the

ore reserve and average grade estimates will decrease.
(4) By the previous drilling exploration using a 200mx200m giid pattem, drillings cover the
huge Zhaman-Aibat ore deposit area. A new 100mx100m grid pattern with 1,300 driltings is

scheduled to start in the future. However, no study of the necessity of such an amount of

drilling has been done. It is recommended to study the appropriate drilling spacing by the

_geosténistiéa] approach.

(5) Comparing. the analytical sesults obtained by the Zhezk_azgangeologiya laboratory with

‘these obtained by the Japanese taboratory, the former is significantly higher in copper

contents. The discrepancy between the two laboratories is so significant that a thorough

-verification of the existing analytical data is required. No correction has been made for the

existing analytical data in the ore‘reserve estimation in this year’s campaign.

(6) The works currently required for this area, from preparing the assay data sheets to out
puiting the results of the ore reserve estimation, sequise a huge amount of manpower. At
present, all this work is being done by hand with the result that there are many duplications,
confusion and mislakes in the data sheet. The.reliability of data is inevitably reduced.
Therefore, it is necessary to review all the data sheets and to reassemble them and to adopt

a coraputer system for the management of data and to progressively update it

4-2-2 The Samarsky area
(1) Satellite image processing methods were successfully used this year to distinguish
alteration zones in the Zhaman-Aibat area. As alteration is an important feature of the

Samarsky area, it is necessary that satellite image processing be applied in this area next

 year to help delineate alteration zone.

(2} From the results of 46 drillings with a fotal dalling length of 27,976m, 12 drilling data
and 937 chemical assays of copper, molybdenum, gold and silver were used for the ore
reserve eslimation the Samarsky Centrat Area. The results show the geological ore reserve

(not minable ore reserve) is estimated to be 114 million tons with an average copper grade



of 1.2% (cut-ofl copper gtade 0.5%), acﬁempamed by an average grade of 0.48 g/t Au and
OOI%MO _ e . ‘

: (3) The ore reserve esumauon was camed out by the panel seclion’ method The estimation
procedure included the following prob!ems The most senous problem is the himited number

of dn!hngs which reduces the accuracy of the continuity and delineation of the or¢ zone: and
of the ore reserve estimation itself. Tt is ﬁnally ‘concluded that the overall accuracy of the _

ore reserve estimation of this year' s campalgn is low. : : o - :
(4) Due to the deeper. loCatton(—300m below the surface) of the h;gl\ grade part of the

_ copper mineratization, it is expected that there' will be som_e difficulties in the actual mining

operalion in the future. At present, in the eastern’ part of the: previcusly surveyed area, the
“second breccia pipe accompanying high grade porphyry coppér—inoiybdenlini‘rilineral'iialion
" is being drilted to'.shallow’er‘depths. The future exploration should focus on' the delineation
of the :inlr‘uSiV(s- bodies and confirmation of thé breccia. pipes. Actual exploration which
combine geophysical surveys, such as electric survey{charge poteﬁlia[‘Su'rvey)-:sei'smic
sucvey(reflection waye method) and: driltings, are recomimended. Dnllmg in' the following
candidate areas is also recommended

(@ the eastern marginal area of the quarti diorite intrusive body, -
@ in lhe. areas surrounding the brecéia pipe located, about 1km southeast of the

. known orebody, and . . ' ,‘ :
@ in the area’ between the known orebody and the Tutkulin fault. -

-8 Conclusion and recohime‘ndﬁfio"ns G
The result of the present study lead to the following conclusions.
(1) Zhaman-Aibat copper deposit and the Samarsky ¢opper-nolybdenum deposit

and gold~bearing polyme!alli'c depbsit represent fesources that are essential to-the economy
“of the Republic of Kazakhstan. It is recommended fo proceed riot only with the exploration

of new ore deposits but also the evaluation of the known, unexploited deposits. -~

(2) The Zhaman-Aibat copper deposit is-a type of stratiform copper deposit, and has many
anatogies to the Zhezkazgan copper deposit. Technologies, such as mining, ore dressing,
s’melting,\ﬁll,bc;applicable to the exploitation of the Zhaman-Aibat copper deposit. Thus it
is réconnméndeﬁ to study the a]ipropria!e drilling interval, future mining method and to
check chemical assay miethods and results in 1he early stages before the” evalualmn of the
deposit scheduled in 1996. S : -

(3) The known' ‘déposit (orebody} of porphyry copper-molybdemnm in the Samarsky area, is
located -at the deeper levels. Considesing - the future mining; the copper-molybdenum

()
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mineratization at the shallower depth and gold- beanng polymetalhc deposits in the candidate
survey area should be surveyed.

(4) At present, all works from assay data sheet preparation to the ore reserve estimation are
done by hand and produce several data sheets. Errors; omissions and inconsistencies in the
hand written data sheels reduce the reliability of each data. It is recommended to adopt a
computer system for the management of exploration data,

(5) At the Zhaman-Aibat deposit; since the areal extent of the ore zone has been conﬁmled
the exploration stage is advancing to the h;ghcr_ stage. Thus no geophysical survey is needed
in this area. On the other hand, in the Sanarsky copper-molybdenum deposit ‘and the
gold-bearing polymetallic deposit, much exploration, ‘such as geophysical surveys, drilling,
etc., are needéd not only in the surrounding areas of the known deposits but also in the new

candidate areas.

Based on the results, it is recommended to carry out the following exploration works for
the 1995 campaign. |
(1) Remote-sensing analysis
Remote-sensing data analysis and ground truth checking (surface geological survey) in
the Samarsky area.
(2) Study and evaluation of the previous survey data.
In particular, the following data evaluations are necded:
(D Data on the Eastemn and Central orcbodies in the Zhaman-Aibat copper deposit.
@ Data on the Samarsky copper- molybdenum deposnt gold- beaﬂng polymetallic
deposit and their surrounding areas.
(3) Geophysicat Surveys _
" (D FBlectric survey (charged potential method), in order to detect subsurface conductive
bodies of copper-molybdenum deposits accompanying infrusions.
@ Seismic eXploratioh (reflection wave method) to study geological structures ét the
vicinity of gold-bearing polymetal zone.
(4) Drilling Exploration
It is recommended to drill on the exploration of: -
(D Distribution of intrusives and breccia pipes at shallower depth, related to the
Samarsky cop.per-niolybdenum deposit, the southern extension and the deeper
mineralization of the known gold-bearing polymetallic deposit.

(@ Basic data gathering in the Zhaman-Aibat copper deposit.



_ (S) Ore reservé estimation
Construction of the data base for the evaluauon of the deposit.
(@ Data input ¢ _ . : : S
Zhaman-Albat deposit: data on the Eastem and Central Orebody, approximately 300
" drill hote data sets. r . . -
' Samarsky deposit: data on the porphyry copper-mo!ybdenum deposit and ihe _
-gold-bearing polymetallic déposit, approxlmatcly 80 drillhole data sets. - RN { )
@ Ore reservé estimation SRR ' )
Zhaman-Aibat deposit: the Easlern and Céntral Orebody
Samaisky deposit: porphyiry” copper-mo!ybdenum deposit, gold heanng polymelaltlc
deposit.
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PART Ii REMOTF-SENSING DATA ANALYSIS

t Remote-sensmg data
- The target area for satellite image analys:s is the Zhaman-Albat aréa (1, 800 km?) in

Cenlral Kazakhstan, outlined in Figure 1-2-1-1.

~ The area’ belongs to the continental climate zoné in which sumnter are short and in
winter seasan is very cold. The vegétation in thé area is’_vérji thin. The topography in the
area is very gentle and is classified as "pencplane stage". The major part of this arca
represents hills and stopes and low planes are loca!ed only in the north-western part ‘of the
* targét area. S

The analysed satellite data are from two scehes of Landsat ‘IM shown in Flgure 1-4-1-1.
Satellite intages used for the photogeologlcal analysis aré two false color images: one ‘scene
is a band combination of 1(blue); 4(green) and 5(red), the other is a combination of 4{blue)
S(green) and T(red) The digital data of six bands of 1,2,3.4,3 and 7 were used for the

digital data processing for the extraction of alferation zones.

 Table IF-1:1 List of Remote-sensing Data used in the Analysis

Path No. | Low No. | Date
155 | 28 | - 03/Jun. /1986
155 | 21 | o04/aug /198

2 Method .
2-1 Photogeologncal analysis
For the geologic interpretation by photogeologncal melhods it is necessary to identify
the photogeotogic parameters and factors - and lo_translate these factors to geographic,
botanic and geologic phenomena. Because the satellite image used in this analysis has no
stereographic image, the topography, water system, geology, structural geology, alteratwn
and so on were interpreted by single photogeotogical observations.
. In the analysis the following factors were observed, extracted and analyzed.

(1) Photogeological character

(@ Color classification

@ Texture (very fine, fine, medium, rough)
(2) Analysis of topographic paramelers
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(D Water system :(pattcm, density and others)
@ Topographic pattern
@ Siiuciur’ai topograbhy (degreé of siratification)
(3) Analysis of geological structure
. (D Strata and folding (lm,lmallon slnke)
@ Fault and lmeament (rclatlon of crossmg, sense)
L. ® ng, basm and other structures
{4) Analysis of geology ‘ | .
' @ Surface texturé classification (rock faces)
@ Similar s_urfac;q dqstnbuhon (dlslnhullon of a rock type) -
@ _Geologiqunit__da_'ss‘iﬁqa'tipn |
@ Altéraljoﬁ zone
(5) Olhers : _ . . , o
For the photogeol()glc observatlon and snterpretahon of these factors in. the sate!hte
image, the following parameters were adopted to anatyze each factor,
(Note: the cffect or inﬁum{':f: of vegetation was rather weak in the satellite images in
this area). - _ | R : '
The distinguishing parameters “obfained from bhotq‘geblo'gical- observation are hue,
lightness, shade, iexlure,- pattem, form, size and others, Pholo:géol:cgical' observation was

carried out to observe these parameter individually or in combination.

Of these parameters, hue is the most important and useful parameter and when combined

~ with lightness it is effective in detecting r‘é"gions_; of similar rock type. In fact the

combination of hue, lightness and saturation {(chroma) in the analysis is a very powerful

method to identify similar rock types. In the case of satellite images the hue is that of false
color, and by selection of suitable combinations of each color band preclse mterpre!atuon for
.'recogmtu)n of a particular target is possible. '

“The tightness is the most primitive patameter used to detect regions containing the same
 characteristic. Bven if the ‘photograph is’ mono-chrome, lightness’ prc_mdes much information;

for.example, it is uscful in interpreting the inclination of a plan¢ (surface) in the topography. |

The texture of the surface is basically the reflection of minute (infintitesimal/
microscopic) changes (variation/teansition) in'the image, and if the frequency. is below the
limit of detection for the observer the change is observed as smoothness in the image as thé
class of coarsc {of rough) to fine-grained. And the dimension of frequency to repeat gives
- the different patlem infonnation as uneven, smooth, {equi-and unequié)granulér to the
observer. ' | -
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In satellite images, the photograph is an accumulated image of pixe! data, therefore the
texture - precision (pit'ch'/size). depends on-its resolution and' on the minimum size of
frequency pitch is the same as the unit pixel size. The smaller data is buried in a single
pixel and cannot be detecled in such a case. .

The patlern parameter is a larger scale phenomenon reflecting thé larger, regutarly
tepealed arrangement on the ground surfac-e._.One' of the most: common patterns is a
lineament which can be classified as slraight, curved or meandered, and by its length, and in

‘combination they can be classified as parattel, sadial, crossing. (at right angles, oblique,

reclangle, -grid, network), circular (concentric), arborescent or irregular/random arrangement.
Especially for the interpretation of eroded topography pattern of water courses and- others
carved® (engraved) on the -sutface, the parameter of pattem is the most important factor.
Patterns of vegetation or ardificial structures (building, road, plant, farm,-afforestation and
others) als6 cannot be regretted in interpretation.

Vertical enhancement by the effect of shade {shadow) is an important parameter for
topographic analysis. This information comes not only from the unever surface of the
ground but also fcom the difference of vegetation, water content (saturation/porosity) of the

vegelation or underground geological structure or rock faces in some case. It was therefore

“an important: parameter for this photogeological analysis especially in the absence of

stereographic information of satellite images.

The size parameter can be _ué‘cd with each ' paranieter desciibed above. By the
measufement of size some useful information’ can be derived. For example, the thickness of
water course indicates the porosity of rock of soil and/or composing grain size. .

By combining these parameters the photogeological observation and interpretation
effectively provided information about topography, water system, geologic structure,

geology and strahgraphy

2-2 Satellite image data processing
- . Satellite data from Landsat TM5 scenes (Path 155, Row 027 and Path 155, Row 028)
were used for the satellite image analysis. An analysis area was selected as a subscene
contained wi(hin the -two scenes and including the Zhaman-Aibat area. Image processing
and analySls were carricd out on a VAXG6310(DEC) computer using the DeAnza 1P9527
(DOULD) owned by Sumitomo Metal Mmmg Company.

The spectral data are as follows; bands l, 2, and 3 are in the visible region, band 4 is
centered at 0.85 micro.m, band 5 is centered at 1.6 micro.m, band 7 is centered at 2.2

micro.m, and band 6 is in the thermal region.
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