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 PART I  CONCLUSIONS AND RECOMMENDATIONS -






-Chapter 1 - Conclusions

~ During the Phase I survey, cxccution of satellite image analysis, collection and
analysis of cxisting geological data, and geological reconnaissance covered the entire
survey arca, ln addition, a detailed geological survey was cqrrlcd out in the Altynsai

district, as well as drilling survey on the Aliynsai deposit. :
" In Phasc 11, geological and gecochemical surveys in the Maulyan district and drilling

| survey at the Maulyan manifestation were carried out. At the Altynsai deposit, a drilling

survey was executed.

In Phase 111, a drilling survey was cxcunled at the Allyns‘n orc dcpmll and Maulyan

- manifestation.

The findings of the threc-ycar survey may be summarized as follows:

I-1  Whole Area of lhc Survey
(1) Geology and ore deposit : : :

-+ The survey arca is undcrlam by Lower Cambrian to Lower Sllunan leHgCllOLIS
sediments, Upper Silurian to Middle Carbonifcrous limestones, Silurian to Triassic
dikes of lamprophyre, diorite, gab.bro, cte. and Carboniferous to Permian granites.

- ¢ The strata are folded with an axis in the WNW- ESE direction zind cut by l‘raclurés in
similar dircctions, formmg a narrow tectonic zone stretching in the WNW-ESE

* . direction. Travcrsmg the dlrccnon fraclurcs dcvclup also in the NE-SW and NW-
SE direction. _ '
+ Orc deposits 'md mamlcsmhons in the survcy arca occur along lracturc zones in the
WNW-ESE dircction, forming the Karatau ore zonc (70 km E-W and 2 km to 4 km
- N- S) along the northern 51dc of the Karatau granile bodies and the Aktau or¢ zonc
= (70 km E-W and 2 km to 5 km N- S) along the southern side of the Aktau granite
bodies, _
+ Inthe Karahu or¢ zone, thcrc oceur g,old silver buarmg quarlz, vein- typc (Icposnls
and mwml‘cslalnons such as the Karamechct Kurm manifestations and the Altynsai
: dcposnt TR :
* The Akiau ore zone cmbraccs gold silver bcarlng quartz vein-typc manifestations
such as Bitab Bashtut, M'iuly'm and Tau]y’m Besides, there are the iron-
: mangancsc manifestation at Akmulla, the moblulﬁ Atanhlum 'nnnifcstalion at
- Sartakchi and the skarn- -type tungslm molybdcnum deposit al Lyang,ar _

.+ Bascd on analySIS of the ex1slmg dala, the Altynsu deposit (Au) and Mquly‘m

manifcstation (Au) were extracted as promising cxplorallon targets.
(2) Satellite image analysis ' '
’ Satcllltc images produml on a bams of th:, LANDSAT T M d‘m cIcarly rcﬂccl the
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geological units and tectonic structure, proving to be elfective for the geologic
interpretation in the survey area.

* ‘Fhe clear lincament with the NW-SE trend, which traverses the central part of the
granite body in the north-central part of the survey arca, has been known to
represent a fault with a fracture zone, about 100 m wide.

+ In the anomalous zones extracted as iron oxide zones by the raticing proccssmg of

TM data, iron oxide zones were really verilied in some parts while the rest
represented shaded slopes.  The zones cxtracted as argillized, carbonatized
alleration zones were not those accompanied by mineralization; however,
occurrence of weathered granites including kaolinite, sericite and calcile was
verified. . ' ' '

1-2  Altynsai Districl
(1) Geology and ore deposit
* The Aliynsu district is underlain by scdumnls of Ordovician- Sliurlan Syslcm and
Latc Permian to Early Triassic lamprophyre, represents a fold structure along the
axis in the WNW—ESE direction. The sedimentary rocks are metamorphosed into
phyllites and schists through low temperature, - medium préssurc-lypc
~. metamorphism, and c_:o'nsisl of biotite, n1u3(_:0vilc, chlorite, staurolite, ete. . o ' %
* ‘The deposits in the district are gold bearing vein-lype deposits consisting of quartz
veiis, 1cc0mpanicd with fraclure.zones ot the WNW-ESE trend and those of NW- :
~ SE trend intersecting the tormcr, and tourmaline- quarlz veins '!ccompamcd with 7
joints of the N-S trend.
(2) Ore zone
* The district is locatcd in the Karatau ore zone where gold mamlcslallons occur in
fractures and silicification zones in the W\IW-ESE direction. The Karatau ore zonc _
cmbraccs orc deposits and manifestations of gold -sitver bcarmg quarlz vein lypc '
such as the S'lrnmh deposit, Biran dcposnl (these are out of the survcy arm) Kurai
manifestations and Allynsai deposit.” : E
* In the Altynsai deposii, ore bodics of qlnriz veins such as lhc Nos. 1 2 8
("Northwest Vein"), 9 ("Kazanbulak ch“) and 10 (“Bcrkui ch“) havc been
confirmed in hornfelscd scdlmcnhry rocks within an arca of 2.5 km in Icngth and

500 m to 800 m in width. Iourm'ﬁhm-qu‘trlz veinlet i,oncs with lhc N S lrcnd arc B
also developed in the arcas where the ore mnes m,cur N
« Bonanzas are located at the intersections of the WNW bSE veins with Ihc NW—SE :
fracturcs and tourmalinc- quar(/ veinlets are conccntralcd : |
(3) Size and continuily of ore dcposnl '

* The Phasc 1, 1 and Uzbek drlllmg surveys, aimedi at the lower exiension of lhc .
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bonanzas confirmed in Adit No. 4 at veins Nos. 1 and 2, discovered that the
mincralization degencrates below the depth of 100 m (600 m above sea level) under
the adit. This is presumably attributable to denudation of the main portions of the
ore body by erosion.

The drillhole MJSN-16 of the Phase I drilling survey, aimed at the lower extension

- of the Noﬁhwcs_l Vein (No. 8 vein) as confirmed by the Uzbek trenches, discovered
“the dominant mincralization (truc width 0.98 m; Au 44.8 g/t) 60 m under the surface.

But the drilthole MJSN-15, aimed at the lower extension (50 i) of it, only
confirmed ]ow-gfadc gold mineralization (true widih 1.06 m; Au 1.8 gh). From
these findings, it was confirmed that gold grade considerably varics though
mincralization is continuous. The lower porlion of No.8 vein remains unexplored,
however, big increase of ore reserves can not be cxpécted by further drilling
because the mincralization is small in size. _

The Phase 1, IT and -Uzbck drilling surveys, aimed to examine mineralization of
tourmaline- -quartz veinlel zones with the N-S trend and also examine the feasibility

of open pil mining, discovered low-grade gold mincralization (Au trace to 23.6 g/l)

at varlous locations; however, the overall average of Au gradc did not excced 0.2 g/t
“which is insufficient for jusu[ymg open pit mining.

(4) Mmemluauon

Component mmcrals of the quarlz veins that occur in fractures zones with the
WNW-ESE and NW-SE trends arc pyrite, marcasite, arscnopyrite, chalcopyrite,
sphalerite, gocthite, lepidocrocile, galena, native bismuth, aikinite, wiltichenite,

- scheelite, etc., while gold occurs as clectrum. The tourmaline-quartz veins wilh the

N-S trend are 2cconiponicd with pyrite, arscnopyrilc, goethite, lepidocrocite, ctc.

Homogenization lolllpcralurcs of fluid inclusions of quariz veins with the WNW-
ESE and NW-SE trends and the tourmaline-quarlz veinlets with the N-S trend
generally range belween 270°C and 370°C. There was no significant difllerence

~i observable between them. The quartz veins and tourmaline-quartz veinlets are

' m[crrcd lo havc been formed during the similar period of mincralization and under

s smnhr tcmpcmturc ambicnce. No signilicant c,orrel'mon was observed between

homobcmzailon tcmpcraturc and gold grade, nor bclwccn homogenization
lcmpcralurc and dcpth at which drlllmg sqmplcs were takcn

The occurrcnce of ore and hornfels zones and the anomalous zones of the Uzbek

aubomc magnetic survey mostly correspond {o cach other, which suggests the

- possiblc existence of concealed granites at shallow levels.  The ore zones arc

mlcrrcd fo have been formed by the mineralization originating in the intrusion of

gramtcs

The mmcrahmllon of the subjcct orc dcposn represents continuity but has variable
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grade.

(5) Ore rescrves

13-

At the cutoff grade of 2.0 ght (Au) the total ore reserves of No.1, No 2 and No.8
veins combined arc 423,000 ¢, grading 9.6 g/t Au, or approximately 4.0 t of Au in
terms of metal content. While those of No.1, No.2 and No.8 vcins arc 109,000 t,
grading 10.3 g/t Au (1.11 of Au contcnt) 239,000 1, grading 6.9 g/t Au (1.7 t of Au
content) and 75, 000 t, gradmg 17.0 g/l Au (1.3 t of Au content), rcspccllvcly

Maulyan District

| (1). Geology

The Maulyan district is undcr]’un by Palcomlc sedimentary rocks such as limestonc,
state and sandstone, intruded by gramtcs and dikes of hmprophyrc clc. The
sedimentary rocks arc mclamorphoscd into phylhtcs and schists lhmugh low

 lemperature, mcdlum prcssurc-typc mclamorphlsm, and consist of biotitc,

-~ muscovile, chlorlle slaurohtc ete..

These strata are folded 'llong an axis in !hc WNW-ESE dlrccuon and dmdcd in
blocks by faults in thc WNW—ESE NE-SW and NW—SE d|rccllons

(2) Ore Zone

The Dlslnct forms a parl of lhc Akl.lu orc zone whcrc gold manlfcstallons occur in

- fractures and smuhcatmn zones in the WNW—ESE dlrccuon Gold mamfcshnons

" have been conlirmed at Mauly’m Bcshbulak T'iulyan and Shur.

Gcouhcmlcal survey d:d nol find a clear contmmly bclwccn lhe scattered Au
anomalics. © The Au anomalics are spotted around the known gold nnmfcshtmns --

~in the soulhcrn part of the Maulyan mamfcslatlon vicinity of lhc T'luly'm
~ manifestation and southern part of the Shur nnmfestahon

3) Suc and conlmunly of orc manifestation

.

The cxtent of the Maulyan m'lmlcslatlon on thc surchc islmtodm wide and
1,000 m long (No 1 ore body), 400 m long (No.2 ore body) and 200 m long (No.3
ore body) ‘The gold gradc varlcs from 1 g/t 10 33.4 g/l e :

Two drillholes of the Phasc l[ drlllmg survey and snx Uzbck drillholes
mdc:pcndcnlly confirmed the conlmu:ty of the No.1, No.2 and No3 orc bOdICS

"belwccn 16m and 135 m under the surface Thcy, however, only confirmcd low-_
© grade gold mmcmhz.at:on (lruc w:dth 0 2-1.8 m; Au 1.6-8 g/t). From lhcsc fmdmgs -
 the near-surface mineralization i is in ferred to be dominant. =

Twenty drillholes of thc Phase I dnllmg survey were aimed to cxammc
mineralization of shallow porllon of the No.1, No 2 and No.3 ore bodics, bclwccn
10 m 'md 15 m under the surface, and also cxamme lhc fmslblllly of open pit
mining. Among lhc thirteen dritlholes, almed lo exanine mmcrah/almn of lowcr

14—
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portion of the No.1 orc body, four drillholes discovered low-grade gold
minceralization (iruc width 0.4-1.9 m; Au 1.7-5.8 g/t). Among the seven drillholes,
aimed to examine mincralization of the No.2 ore body, three drillholes confirmed
weak gold mincralization (1rue width 0.4-1.1 m; Au 1.8-9.6 g/t). Howcver, analyscs
of ore samples collected from another thirteen drillholes did not indicate Au grade
higher than 1.0 g/t. | :

The Phasc I1 geological survey and Uzbck trenching survey indicate that the
Beshbulak, Taulyan and Shur manifestations have low Au grades.

- (4) Minctalization

Samples collected from gold-bearing quarlz veins at the Maulyan manifestation are
accompanied by ore mincrals such as pyrite, goethite, lepidocrocite, arscnopynlu
clnlwpynlc and sphaierltc while gold occurs as clectrum.

Homogenization temperatures of fluid inclusions at the ore zone moslly ﬁll wnhm
the range of 250°C-350°C. The homogenization temperatures of quartz samples
grading Au 1.2-2.0 g/t were 221°C-281°C, higher than the general temperature
range of gold occurrence, 100°C-250°C. Nb signific'ml correlation was obscrved

- belween homogcmiatlon lempcraturc and depth at which drilling sampics were

taken.
In llght of the occurrcncc of the Aktau gramtcs (,h.lraucrlsucs of the surroundmg
manifestations, drilling results and homogenization temperatures, gold-bearing

* quarltz veins at the subject manifcstati(_)h are inferred to have been formed under

h'igh temperature ambicnce, which is considered to lack the conditions required for

a high- ;,radc l'irgc-sualc 501(1 Lonccnlralmn zone.

(5) Orereserves

At the cutofl grade of 1.0 g/t (Au), the tentative estimation of the total ore rescrves
of No.1, No.2 and No.3 orc bodics indicated 252,000 t, grading 4.2 g/t Au, or

- approximately 111 of Au in terms of metal content.  While those of No.1, No.2

and No.3 c_irc bodies are 149,000 t, grading 3.8 g/t Au (0.6t of Au content), 87,0001,
grading 5.0 g/t Au (0.4 1t of Au content) and 16,000 t, grading 4.2 g/t Au (0.07 t of
Au content), respectively. |
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Chapter 2 - Recommendations

1) Altynsai Dcposnl

(1)  Ore reserves estimates of No.1, No.2 and No.8 veins added up to 423,000 1,
grading 9.6 g/t Au, or approximately 4.0 t of Au in terms of metal content. The lower
portion of No.8 vein remains uncxplored, except the shallow portions surveyed by

the Phasc 11 and Uzbek drilling surveys. In order to verily the deep mineralization, it
is advisable to continue the drilling sucvey by the Uzbek side. :

(2}  All the ore bodics of No.1, No.2 and No.8 veins arc small in size, however, have
dominant mincralization (Au grade higher than 10 g/t) in the upper portions. There is
the possibility that the Altynsai deposil could be developed as a smali- SCalc minc by
tunnel mmmg, Ihoug,h it dcpcnds on the rcsults of future drlllmg and lunnc]mg
SUrveys by the Uzbek side. ' ‘

2) M'lulya'u Manifcshlion . ,
¢)] Tentative calculation indicated that the total ore reserves of No.1, No.2 and No. 3
- ore bodics combined are 252,000 1, grading 4.2 gll Au, or approxumalcly 1.11o[ Au
in lerms of metal content.© A certain increase in ore reserves by further exploration

- may be anticipated but a su,mhmnt improvement in Au gradc is unhkcly

(2)  All the ore bodics in the subjcct manifestation are snnll in sizc and have variable _
and low overall grade (Auw grade less than 5 g/). At present, ihcrc_ls litle
possibility that thc Maulyan m'\nifcshtion could be developed aS a 'lar'gc scale
dcpos:l For developing the manifestation as a small-scalc mine, dnscovcry of
constdcrably high grade orc is necessary by the futurc dnllmg and tunneling surveys
by the Uzbek side. '
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