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Chapter 4 Overall Review of Survey Findings

4.1 Rehlmnsh;p ochology and Geologic Structure with Mineralization

The Paleozoic formations in the subjcd arca arc folded along axis in the WNW-ESE
dircction, same as that of the extension of the Aktau Range in the north and Karatau
Mountains in the south. "1t is cut by fracturcs in almosi the same dircctions, forming
structural blocks that extend in the same dircction as that of the fold structure. These blocks
are further divided by fractures in the NE-SW and NW-SE dircctions into sub- blocks.

Ore deposits and manifestations, mamly ol gold, in the area spreading along the fracture
zones in the WNW-ESE direction constitute the Karatau ore zone (70 km E-W and 2 km to 4
km N-8) along the northern side of the Karatau granite body (270-274 Ma) and Aktau ore
zone (70 km E-W; 2 km to 5 km N- -S) which cxtends along the southern side of the Aktau
granite body (293 322 Ma, 260-286 Ma and 265-268 Ma).

Fraclures occur in vanous dircctions. The WNW-ESE dircction is predominant,
followed by E-W, NE-SW and NW-SE directions.

Along rcspcuhvc fracture zones, intensive hydrothcrmal activily is recognized, where
quarlz veins, quariz vcmlcl zones and vein-like silicification zones are observed.

Accompanying the hydrothcrmal actwnly, oceurs mincralization of mainly gold accompamcd

- by silver, arsenic, bismuth, lead and copper (Fig.I-3- 1) QOccurrence of major mineratization

is controlled by geologic slruclurc, bonanzas arc formed at intersections of fractures in
different dll’CCllOﬂS especially where fractun,s in lhc WNW-ESE dircction interscet those in
lhc NE- SW and NW-SE dircctions. _ '

The Karahu ore zonc embraces orc deposits and manifestations of gold-silver bearing

| quarlz vein type, such as the Subashi-Sarmich deposit, Biran deposit (these arc out of the
' survey area), Karamechet- Kurai manifestations 'md Altynsai deposit.

Those pcrtammg to the Akl'm ore mnc arc gold-silver bearing quarlz vein-type
manifestations such as, from the west, Bitab, Bashtut, Mfmiyan and Taulyan, as well as the

: Akmulla lron mangancsc manifcstation.

Bcs:dcs there 1rc pncmmto]yllc deposits formed in gramlc stocks such as the Sariakchi

moblum lantalum manifestation and Lyam,'lr skarn-type tungsten-molybdenum deposit that is

rclatcd with the Aktau gramtcs L
Among these ore dcposnls and m'mnlcstallons located in the subjcc{ arca, the Altynsai

| dcposni (Au) and the Maulyan mamfcslalmn (Au) have been cxplorcd by the subject Survey.

1) Allynsql Dcposn ,
' ~The deposu is undcrlam by slalc siltstone, sandstonc, phylhlc of Ordovician to Silurian
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System and slate, silistone and sandstone of Lower Silurian System.  There are dikes ol
lamprophyré that intruded in the western part of the district during the late Permian to carly
Triassic age.  Scdimentary and metamorphic rocks in the district are folded as anticlines and
synclines trending in the WNW-ESE direction (Figs.II-1- 1-1, 2).

The deposit is located in the Karatau ore zone where gold manitcstations occur in
fractures and silicification zones in the WNW-ESE direction. The Karatau ore zone embraces
ore deposils and manifestations of gold-silver bearing quartz vein type, such as the Sarmich
deposit, Biran deposit (these arc out of the survey arca), Kurai manilestations and Allynsai
deposit (Figs.1l-1-1-1, 2). : '

The deposil is vein-lype deposi consnstmg of gold bearlng quartz veins, controlled by
fracture zoncs with the WNW-ESE trend and those with NW-SE trend intersecting the former,
and tourmaline-quartz veins which accompany joints with the N-S trend. :

Ore bodics of quartz veins such as the Nos. 1, 2, 5, 8 ("Northwest Vein"), 9

- ("Kazanbulak Vein") and 10 ("Berkut Vein™) have bcén confirmed in scdimentary rocks
hornfelsed within an arca of 2.5 km in fength and 500 m to 800 m in width. Tourmaline-
quarlz veinlet zones with the N-8 trend are also developed in the areas where the orc zones
occur (Figs.11-1-4-1, 2). o : = NYSS

Bonanzas arc located at the mtcrsecllons of the WNW-ESE veins with the NW SE _
fractures (Figs.II-1- 4 1, 2). The numbc,r width and goId gradc of thesc qudrlz and tourmalmc-

quariz veinlets tend to increasc in sandstone rather than in slatc.

2) Maul)'m anfcslat:on _ _ : L
The manifestation is underlain mamly by snllslonc sandstone, shlc and schist of the
Lower Silurian System and slate, siltstone, sandstone and schist of the Ordovician System (Fig.
11-2-1-1, 2). ‘There is a dike of mcladlonlc that intruded in the castern parl of this
manifestation, near a drillhole MIML-22. The scdlmcnhry rocks are mctamorphoscd into
phyilites and schists through low tcmpcralurc medium prcssurc type mclamorphlsm, and
consist of biotite, muscovite, chlorite, slaurolllc ctc. Thcsc strala arc folded 1long an axis in
the WNW-ESE direction and cut by faults in thc same dlrcchons " N
The manifestation is located in the Aktau ore zone where gold mamfcstahons occur in |
- fracturcs and silicification zones in the \VNW—PSP dircction. Gold mamfcslahons have bccn
confirmed at Bcshbulak lqulyan and Shur lhc Phasc It gcologu,al survcy and U/bek
trenching survey md:cqtcd that Bcﬂhbulak Taulyan and Shur mamfcslalmns have low Au _
grade. ' o
So far the surveys con[‘rmed three ore bodlcs Im o 4m w1dc No 1 ore body, 1,000 m
long; No.2 ore body, 400 m long; and No 3 ore body, 200 m long,, where gold and silver gmdcs
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vary substantially from 1 g/t to 33.4 g/t Au and from 1 g/t to 47.2 g/t Ag (Ligs.11-2-1-1, 2).
Bonanzas have a tendency 10 be located in zones where sub-parallel fracture zones with
the WNW-ESE trend converge.

4.2 Characleristics of Mincralization
1) Altynsai Deposit

Component minerals of the quartz veins that occur in fractures zones with the WNW-
ESE and NW-SE trends are quartz, pyrite, marcasite, arsenopyrite, chalcopyrite, sphalcfilc,
gocthite and lepidocrocite, accompanied by galena, native bismuth, aikinite, witlichenite,
scheelite, rutile and clectrum. ~ Electrum, grain size of 5-10 jum, observed in polished sections
in Phase I occurs in quarlz associated with chalcopyrite, native bismuth and wittichenite ina
vein-like alignment but cxists independently, which is determined to be primary electrum.

The tourmaline-quarlz veins with the N-S trend arc composed of quarlz, tourmaline,
pyri{c, arsenopyrite, goethite, lepidocrocite accompanied by marcasite and rutile. The Uzbek
study indicated occurrence inclusion of wolframite, cassiterite, topaz, bcryi and clectrum
besides these. The veins are interpreted as tourmaline greisen.

. Alteration of the hosl recks includes sificification, pyrllv,allon tourmalinization, and
hornfelsization. The alleration zones are mainly quartz-scricile or sericite-chlorite zZones,
accompanicd by kaolinite and calcite. ' '

Homogenization temperatures of fluid inclusions of qu.arlz veins with the WNW-ESE
and NW-SE trends, and the tourmaline-quarlz veinlets with the N-S trend genérally range
between 270°C and 370°C. There was no significant difference obscrvable beiween them.
The quariz veins and tourmaline-quariz veinleis arc inferred to have bcén formed during the
similar pcribd of mincralization and under similar temperature ambicnce. No significant
correlation was obscrved between homogenization temperature and gold grade, nor between
homogenization temperature and depth at which drilling samples were taken (Figs.I-4-1, 2).

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

airborne magnetic survey mostly correspond to cach other, which suggests the possnblc

- existence of conccaled granites at shallow levels (Flgs II-1-4-1, 2). The ore zones arc

inferred to have been formed by the mineralization originating in the intrusion of granites.

2) Maulyan Manifestation
Main component minerals of lhc samples collcc!cd from gold-bearing quarlz veins at the

) subjccl manifestation are pyrite, ‘goethite and lepidocrocite, ":ccomp'mlcd by minor quantitics

of arsenopyrile, chalcopyrite, sphalerite and electrum. Electrum is determined to be primary,
as a gold grain of approx. 2 mm in diameter is independently observable in quariz. ‘



Altcration of the host rocks includes silicification and pyritization. The alteration
zones arc mainly quartz-scricite or scricite-chlorite zones, accompanied by caleite and epidote.

Homogenization temperatures of fluid inclusions at the ore vone mostly fall within the
range of 250°C-350°C. The homogenization temperatures of quariz 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 (Fig.I-4-1). No significant corrclation was observed between  homogenization
temperature and depth at which drilling samples were taken (Fig.1-4-3).

In light of the occurrence of the Aklau graniies, characteristics of the surrounding
maanifestations, d-rilling results and I_1omogcnizalidn temperatures, gold-bearing quariz veins al
the subject manifestation are inferred to have been formed under high temperature ambicnee
in the vicinily of pegmatite-lype mineralization, which is considered to lack the conditions
required for a high-grade, large-scale gold concentration zone. '

'4-3  Potential of Ore Deposits

1) - Altynsai Deposit |

The Phasc 1, and Uzbek drilling survey, aimed at the lower extension of the bonanzas

confirmed in Adit No. 4 a1 veins Nos. 1 and 2 (Figdl-1-1-3), discovered that the
~ mineralization dcgcncralcs below the depth of 100 m (600 m above sca level) under the adit
| (Figs.11-1- 2—3 4). From the facts that the host rock is hornfclsized at the Aliynsai ore deposit -

while the quarl/ in veins, accompamcd by tourmfilmc and shows lngh homogcm/anon
' lcmpcnlurcs of fluid inclusions (250°C-370°C), it is inferred that gramtmds arc concealed at a
shallow level. ll may be atfributable to denudation of the main porilons of the ore body by
crosion that ore bodies do not continue into the depth (below 600 m to 650 m above sea level). _

The drillhole MJSN-16 aimed at the lower cxtension of the Northwest Vein (No. 8 vein)
as confirmed by the Uzbek lrenchcs discovered the dominant mineralization (truc width 0.98
m; Au 44.8 g/) 60 m under the surfacc (Figs. 1-1 -2-2, 5). But the dnliholc MISN- 15, aimed at
~ the lower extension (50 m) of 1t only confirmed low-grade gold mineralization (truc \wdlh
1.06 m; Au 1.8 g/l) From these hndmgs it was confirmed that gold grade consu]crably varies
Ihough nnncramm ion is continuous. _ : .

The Phase I, Il and U/bck drlllmg survcy, aimed to qummc mineralization of
tourmaline- quarlz veinlet zones with the N-S trend and also examine the feasibility of open pll
mining, (]ISLOVC[C(] low- gmdc gold mincralization (Au trace to 23.6 g/t) at various locations;
however, the overall ¢ wcragc of Au grade did not exceed 0.2 g/ whu,h is msul‘llcwnt for
justilying open pit mining. _ . : : : ' e

. At the cutoff grade of 2.0 gft (Au), lhc total ore reserves of No. 1 No.2 'md No. 8 veins
combined arc 423 000 t, grading 9. 6 g/t Au, or approximalely 4.0 t of Au in terms of metal |
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content (Table 11-1-3-1 (4)). While those of No.l, No.2 and No.8 veins are 109,000 t,

grading 10.3 g/t Au (1.1 t of Au content ), 239,000 1, grading 6.9 g/t Au (1.7 t of Au content )

and 75,000 1, grading 17.0 g/t Au (1.3 t of Au content ), respectively (Tables 11-1-3-1 (1~3)).
The lower portion of No.8 vein remains unexplored, however, big increase of ore

reserves cannot be expected by further dritling because the mineralization is small in size.

2) Maulyan Manifestation

Two drillholes of the Phase 11 drilling survey and six Uzbek drillholes independently
confirmed the whlinuity of the No.1, No.2 and No.3 ore bodics between 16 m and 135 m
under the surlace. lhcy, however, only confirmed low -grade gold mincralization (true width
0.2-1.8 m; Au 1.6-8 gh). From thesc fi ndmgs the necar-surface mmcraluatmn is inferred to be
dominant ([*Igs 11-2-2-22~24).

Twenty drillholes (MJML—3~22) of the Phasc ]ll drlllmg survey were aimed to

“examine mineratization of shallow portion of the No.1, No.2 and No.3 ore bodics between 10

m and 15 m under the surface, and also examine the feasibility of open pil mining. Out of

- the thirteen driliholes, aimed to examine mincralization of lower portion of the No.1 ore body,

four drillholes discovered low- ghdc gold min'cmlinlion (truc width 0.4-1.9 m; Au 1.7-5.8 g/)
(Flgs [1-2-2-9~22). Out of the scven drlllholcs aimed to examine mincralization of the No.2
ore body, three drlllholcs confirmed weak gold mineralization (truc width 0.4-1.1 m; Au 1.8-
9.0 gh) (Flgs.[_l 22 2~8, 23). _Howcvcr, analyses of ore samples collected from another

 thirteen drillholes did not indicate Au grade higher than 1.0 g/t.

lnAlighl of the occurrence of the Aklau graniles, characteristics of the surrounding
anifcslalions drilling résults and homogenization temperatures, gold-bmring quarlz. veins at
the subject maml‘cstatton arc inferred to have been formed under h]gh temperature ambicnce,
which is LOIISldCi'Cd to lack the conditions required for a high-grade, large-scale gold
concentration zone. o
At the wtoil gmdc of 1.0 ght (Au) the tentative estimation of the total ore rescrves of
No. 1, No.2 and No.3 ore bodies indicated 252,000 1, gradmg 4.2 g/t An, or approximately 1.1t
of Au in lcrms of metal contcnl (Table II- 2-3-1 (4)).  Whilc those of No.1, No.2 and No.3 ore

' bodlcs arc 149, 000 L, gradmg 38 g/l Au (0. 6t of Au content ), 87,000 4, grading 5. 0 g/t Au
(04 tof Au contcnt } and 16, 000 1 gradmg 4.2 git Au (©. 07 L of Au conlent ), respectively
' (hblcs 11-2-3-1 (1~3)). '

A cerlain incrcase in ore rescrves by further cxplorallon may be anticipated bul a

SIgmﬁcant lmprovcmcnl inAug gr‘idc is lmllkcly
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Chapter 5 Conclusions and Recommendations

Conclusions

1) Altynsai Deposit

(D

*

Geology and ore deposit
The Allynsai deposit is underlain by sediments of Ordovician-Silurian System and late
Permian to carly Triassic lamprophyre, and represents a fold structure along the axis in
the WNW-ESE direction. The sedimentary rocks are metamorphosed into phyllites and
schists through low icmpcralurc medium pressure-lype metamorphism, and consist of
biotite, muscovile, chlorite, staurohle clc. |

The dcposn is vein-type deposit comlslmg of quartz veins accompanicd with (racturc

- zones of the WNW-ESE trend and those of NW-SE trend intersecting thc former, and

@

tourmaline- -quartz veins at,comp'\mcd with joints of the N-S trend.
Orc zone

The dcposnl is located in the Karatau ore ZONg, ., 70 ko E-W 'md 2kmto 4 km N-S, where

- gold manifestations aceur in fracturcs and silicification zones in the WNW-ESE

)

dircction. The Karatau ore zone embraces ore deposits and manifestations of gold-silver
bearing quarlz vein type, such as the Sarmich deposit, Biran deposit (these are out of the
survey area), Kurai mamfcslallons and Allynszu deposit.,

Ore bodics of quariz veins such as the Nos. 1, 2, , 8 ("Northwest Vein"), 9

'(“ Kazanbulak Vein") and 10 ("Bcrkul Vem") have bccn confirined in hornfclsed

sedimentary rocks within an area of 2.5 km in length and 500 m to 800 m in width.
’l‘ourmalin'c-quaﬂz veinlet zones with the N-S trend are also developed in the arcas
where the ore zoncs occur.

Bonahyas arc located at the interscctions of the WNW-ESE veins with the NW-SE
fractures and tourmaline- -quartz. veinlets are conccntratcd

Size and u:mllnulty of ore dcposu o

The Phase I, I and Uzbek drilling surveys, aimed al the lower extension of the bonanzas

wnhrmcd in Adit No. 4 at veins Nos. 1 'md 2 dlscovcrcd that the mineralization

‘ dugcncratcs below the depth of 100 m (600 m above sca lcvel) under the adit.  This is

~ - presumably atiributable to denudation of the main portions of the ore body by crosion.

The drillhole MISN- 16, aimed al the lower cxtension of the Northwest Vcin (No. 8 vein)

as conlirmed by the Uzbek lrcnchcs discovered the domlmnl mincralization (frue width

0 98 m; Au 44.8 g/t) 60 m under the surface. Bul the drillhole MISN-15, aimed at the

* lower extension (50 m) 01_‘ it, only confirmed low- -grade gold mmcralmalnon (truc widih

1.06 m; Au 1.8 g/). From these findings, it was confirmed that gold grade considerably
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(4)

©)

varics though mineralization is continuous. The lower portion of No.8 vein remains
uncxplored, however, big increase of ore reserves can not be expeciced by further drilling
because the mincralization is small in size. _

The Phase I, 11 and Uzbck drilling surveys, aimed to examine mincralization of
tourmaline-quartz veinlet zones with the N-S trend and also examine the l‘cﬁsibilily of
open pit mining, discovered low-grade gold mineralization (Au trace (o 23.6 g/l at
various locations; however, the overall average of Au grade did not cxceed 0.2 g/t which
is insulTicient for justifying open pil mining.

Mineralizalion , _ _ _
Component minerals of the quartz veins that oceur in fractures zones with the WNW-
ESE and NW-SE trends are pyrile, marcasite, arscnopyrite, chalcopyrite, sphalerite,
gocthite, lcpidocrociic, galena, native bismuth, aikinite, witfichenite, scheelile, cte.,
while gold occurs as elecirum. The tourmaline-quartz veins with the N-S frend are
accompanied with pyrite, arscnopyrite, goéthilc, lcpiddcrocilc; cic. :
Homogenization temperatures of fluid inclusions of quarlz veins with the WNW- ESE
and NW-SE trends and the lourmalmc -quarlz veinlels with the N-S trend gencerally range
between 270°C and 370°C. There was no significanl dltfcrencc observable between
them. The quartz veins and tourmalmc-quarlz,_vemlc{s‘arc inferred to have been
formed during the similar pcrio'd of 'n')inc_ralizéllion and under Es_imilér lcm‘pcr'a'lurc
ambience. No signilicant cotrelation was observed belween homogcnizaiion tcﬁlperélurc
and gold grade, nor belween homdgcnization temperature and depth al which drilling
samplcs were taken. o _ : . |
The occursence of ore and hornfels zones and the anomalous zoncs of the Uzbck
airborne magnetic survcy mostly correspond to cach othcr which suggests the possnblc
cxistence of concealed granites al shallow levels.  The ore zones are inferred fo have
been formed by the mineralization originating in the intrusion of gf:inilcS 7

The mineralization of the subject ore dcposni rcprcscnls continuity but has vanablc
grade.

Ore reserves - : , . ’ .

Al the cutoll grade of 2.0 g/l (Au), the toldl ore reserves of No.1, No 2 and No.8 veins
combined are 423,000 1, grfldmg, 9.6 g/l Au or approx1m'uely 4.0 t of Au in terms of
metal content.  While those of No. 1, No.2 and No.8 veins are 109 000 t, gradmg 10.3
g/t Au (1.1 1 of Au content), 239, 000 t, g,radmg 6.9 g Au (L7t of Au content) and

75,000, grading 17.0 g g/t Au (1.310f Au Lonlcnl) rcspcctwcly
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2) Maulyan Manifestation
(1) Geology

‘The Maulyan manifestation is underlain by sediments of Ordovician-Silurian System and
a dike of metadiorite that intruded in the castern part of the subject manifestation. ~ The
scdimentary rocks are metamorphosed into phyllites and schists through low temperature,

medium pressure-lype metamorphism, and consists of Dbiotile, muscavite, chlorite,

* staurolite, cle.

These strata arc folded atong an axis in the WNW-ESE dircclion and cut by fauits in the
same dircctions. '

(2) Ore Zone

The manifestation is located in the Aktau orc zone, 70 kin E-W and 2 km to 5 km N- S,
where gold maniflestations occur in fractures and siticilication zones in the WNW-ESE
dircction.  Gold manifestations have been confirmed at Beshbulak, Taulyan and Shur.

~(3) Size and continuity of orc manifestation

The extent of the Maulyan manifestation on the surf%c is 1 m to 4 m wide and 1,000 m

~long (No.1 ore body), 400 m long (No.2 ore body) and 200 m long (No.3 orc body).

The gold grade varics from § g/t to 33.4 g/

Two drillholes of the Phase 11 drilling survey and six Uzbck drillholes mdcpcndcnlly
confirmed the continuity of the No.1, No.2 and No.3 ore badics between 16 m and 135 m
undcr' the surlace. ’l‘hcy,.h(')wcvcr only conlirmed low-grade gold mineralization (rue
width 0.2-1.8 m; Au 1.6-8 g/i). From these findings, the i‘lC'lI‘-Slll’f'iCC mincralization is
inferred to be dominant, '

“Twenly driliholes of the Phase 111 drilling survey were aimed to examine mineralization

of shallow portion of the No.1, No.2 and No.3 ore bodics, between 10 m and 15 m under
the surface, and also examinc the fmslblhty of open pit mining.  Among the thirtcen

driltholes aimed to examine mincralization of lower portion of the No.1 ore body, four

* drillholes discovered low-grade gold mincralization (true width 0.4-1.9 m; Au 1.7-5.8

gh). Among the seven drillholes aimed to examine mincralization of the No.2 orc body,
three drillholes confirmed weak gold mineralization (true width 0.4-1.1 m; Au 1.8-9.6
g/t) However, analyscs of orc samples collected from another thiricen driltholes did not

. indicate Au gmdc higher than 10g g
(4) Mmcnhzahon

..

Samplcs collected [rom gold-bearing quarlz veins at the Maulyan manilestation are
accompamed by ore mincrals such as pynlc gocthile, lepidocrocite, arsenopyrite,
ch'llcopynlc and sphalerite, while gold occurs as electrum. L

Homogenization temperatures of fluid inclusions at the ore zonc mostly fall within the
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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 gencral temperature range of gold
occurrence, 100 °C 250 °C. No significant corrclation was obscrved between
homogenization temperature and depth at which drilling samples were taken.

* In light of the occurrence of the Aktau granites, characteristics of the surrounding
manifestations, drilling results and homogenization temperatures, gold-bearing quartz

veins at the subject manifestation arc inferred to have been formed under high
- temperature ambicence, which i is considered to lack the condnlons required for a high-

grade, large-scale gold concentration zone,

(5) Orcreserves _ ' :

~* Al the cutoft gr:idc of 10 g/t (Au), the tentative estimation of the total ore reserves of

~+ No.1l,- No.2 and | No.3 orc bodies indicated 252,000 {1, grading 4.2 g/t Au, or
approximzitcly 1.1 tof Au in terms of metaf content.  While those of No.1, No.2 and
No.3 ore bodics arc 149,000 t, grading 3.8 g/t Au (0.610f Au content), 87,000 t, grading
50g/tAu (041t of Au conlcnl) and 16,000 t, gmdmg 4.2 ght Au (0 071 of Au contmt)
rcspcc,lwcly

5.2 Recommendations _ _ _ _ ,
) A]IyllS'll Deposit SR o o _ %
" (1) _ Ore reserves estimates of No. 1 No.2 and No.8 veins added up to 423 ,000 t, gradmg 9.6
g/l Au, or '1pprox1malcly 4.0 1 of Au in terms of metal content. The lower poriion of No.8
vein remains unexplored, except the shallow portions survcyed by the Phasc III and
. Uzbek drilling surveys. In order to vcrlfy the decp mineralization, it is advisable to
continue the drilling survey by the Uzbek side. _ ,
(2) - All the ore bodics of No.1, No.2'. and No.8 veins are small in size, however, have
dominant mineralization (Au grade higher than 10 g/t) in (he upper portions. There is lhé
possibility that the Allyns'n deposit could be dcvclopcd as a small-scale minc by tunncl

mining, though it depends on the results of future dnllmg and tunnclmg surveys by the
Uzbek side. '

2} Maulyan Manifestation ‘ _ Ce L )
(1) ‘Tentative calculation indicated l_h;it the total ore rescrves of No.i; No.2 and No.3 ore _ %
bodics combined are 252,000 1, gfadillg 4.2 g/l Au, or appr()xim;ltdy £.1 tof Au in terms
of mctal content. A ccrlam increase in ore reserves by further exploration may be
anticipated but a significant nnprovcmcm in Au gradc is unhkcly : '
(2)  Allthe ore bodlcs in the subject manifestation are small in size and havc V'lmblc and

—26—



low overall grade (Au grade less than 5 git). At present, there is little possibility that the
Maulyan manifestation could be developed as a large-scale deposit. For developing the
manifestation as a small-scale minc, discovery of considerably high grade ore is nccessary
by the tuture drilling and tunueling surveys by the Uzbek side.
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“PART 1I  SPECIFIC INFORMATION






Chapter 1  Altynsai District

I-1 Outline of Geology and Ore Deposits of Altynsai District

The Altynsai district is located in a hilly zone, alt. 650m to 850 m in altitude, in the
castern most part of the Karatau Mountains, some 105 km west-northwest of Samarkand. The
district is accessible from Samarkand by car in about 2 hours (road distance 155 km). _

The district is underlain by slate, siltstone, sandstone and phyllitc of Ordovician to
Silurian System and slate, siltstone and sandstone of Lower Silurian System and lamprophyre
dikes from late Permian to carly Triassic lime (Figs.Il-1-1-1, 2). R

Scdimentary and metamorphic rocks in the district are t‘olded' in anticlines and synclines
with lhe'WNW-ESE trend. ‘There are many fracture zones with the WNW-ESE and NW-SE
lrcnds and numcrous joints with the N-5 trend. ‘

Geologically, the Aliynsai district belongs to the Karatau ore zone, together with the
Sarmich deposit and Kurai and Karamechet manifestations to the west (Fig. 1-3-1). © Among
ore dcposus in the district, the best known is the Altynsai deposil.  The Altynsai dcposit is
vein lype deposit consisting of gold bcmng qu'lrl7 veins, controlled by fracture zones with the
WNW—ESE trend and lhosc with NW-SE trend intersecting thc formcr and loumnhnc quarl:r

veins accomp'mymg jomts with lhc N-S trend.

| - Discovered in 1938, the Altynsai dcposu was investigated bclwcen 1952 and 1976 by
- geological survcy, clectric survey, magnctlc survey, wo prospecting adits, dnllmg survey (8
driltholcs) and cxtcnswc trenching survey. ‘The prospcclmg was later suspended to reinforee
~exploration. of the Sarmich deposit to the west but was resumed in 1995. Currcnlly,
_lrcn'ching, drilling and tunncling surveys arc ongoing. Morc than 20 ore zones have so far
been ascertained, which include the veins Nos. 1,28 ("Northwcst Vein"), 9 ("Kazanbulak
ch") and 10 ("Berkut ch“) Among these veins, Nos. 1, 2 md 8 veins have been mainly
cxplorcd

Exlension of the Nos. 1 and 2 cchclon veins, hwmg the WNW-ESE trend, reaches 1,300
'm along which ancwnl stopes cxcavated up to an approximate depth of 30m remain over
470m (Flgs -1-2-3, 4) Although gold brades of the surface level of the No.1 and No.2
veins are unclear because of the ancient mmmg ‘of bonanzas, the following grades have been
obtained at the Adit No.4 (+698.89m lcvcl) 25mto 35m undcr the surface (Fig.[1-1-1-3):

“ No.1 vcm Exlcns;on 135 my; avcmgc width 2.29 m; Au 15 7g/t, Ag 5.7 ght
No.2 vein: Extcnsmn 55 m; average wullh 4.28 m; Au 4. s g/l Ag 2.1 ght

- Ancicnt stopes remain in a surface pomon of the No. 8 vein, as well (Fig.I1-1-1-4).
The vein has been prospected (o aboul 100 m under the surhcc by two drillholes of the Phase
lli cleven drillholes of the Uzbek side, a 25 m cxploration Sh‘lll and a35m prospcctmg dnl‘t
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(Fig. 11-1-2-5). By these explorations, high-grade gold mineralization has been found in the
west of ancient stopes. _

Numcrous joints trending in the N-S direction and dipping 45° to 80° westward
developed within an area of 2.5 km long and 500 m to 800 m wide which includes the Nos. 1,
2, 8 and 10 veins (Figs.11-1-4-1, 2).  'Fourmalinc-quartz veinlets, 0.1 em to 25 cm wide, occur
in the joints. Gold grade ol the veinlets is gencrally 1 g/t or lower, rarcly reaching 20 g/.
The veinlets zone mostly coincides with the biotite-muscovite hornfels zone.  The occurrence
of orc and hornfels zones, and the anomalous zones of the Uzbek airborne magnctic s'un_lcy
moStiy correspond to cach other, which suggests the possible existence of concealed granites
aligned in the WNW-ESE direction at Sh'l"OW levels. o

- Component minerals in quariz veins occurring in fracture zone wnlh the WNW—[ISI*
lrcnds arc mainly quarlz, pyritc, marcasite, arsenopyrile, chaicopyrile, sphalcnlc gocthite and
lepidocrocite, accompanied by galena, nalive bismuth, aikinite, wittichenite, scheclite,
tourmaline, rutile and electrum.  Electrum identified in the pohshcd sccuons is 5- 10 pm in
grain size and occurs in quartz, associated with chalcopyntc and nmative bismuth in vcm -like
atignment but exists mdcpendcnlly without contacl with these mincrals.

. In the tournnlmc-quarlz veins 'iccompanymg Ihc joints with ‘the N-S lrcnd main
- component minerals are quartz, tourmaline, pyrite and arscnopyrllc The U/bck sludlcs
indicate that wolframite, cassnmlc topaz, beryl and nat ive gold are mcludcd which has not

bccn verificd by the subjeet survcy

1-2  Drilling Sun"cy

1-2-1 Purpose of the survey o : _ .
Drilling survey aimed at vcnl'ymg and dcscnbmg slmtlgr'lphy and occurrencc of ore

deposits, and sampling and conlirming the ore reserves was carricd oul in the Allynsm dcposn.

1-2-2  Methods of the survey
1) Survey work o : _ - o
With the personnet and equipment armngcd by Ihc Sanmrkandgcology, drllimg work at
2 drillholes totaling 170.0 m was pcrl‘ormcd Locations of the respeclive d_nllholc_s are shown
in Fig.11-1-2-1. | e e
The one drilling machinc was uscd Russmn madc SKB 41 cqpable of dnl}mg 300 m
with a 76 mm dia. and 500 m with a 59 mm dia. - T A S
~ The drilling opcration was generally pcrlormcd in two 12- hour Shl[lS wnlh one forcm‘m '
and one operator per unil. ' ' '

A bulldozer was used for the lranspcrtatlon of the dnllmg rlg and supphcs for lhc'
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respective drill sites, road construction, drill site leveling and preparations.

Wircline methods were employed for the drilling operation in an cftort to improve corc
recovery and work progress.

For the surface soil dri"ing, single diamond and metallic bits of 76 mm dia. were uscd.
After drilling rcaches the rock, c5si|1g pipes of 73 mm dia. were inserted and installed.  ‘The
drilting operation was continued with the diamond bits of 59 mm dia. as the final diameter.
Mud water was not prepared at the drilling sitc but at the mud water plant of the Altynkazgan
Expedition’s base and transported to the drilling site by 2 m? and 4 m? tank trucks.

The drilling work lasted for 67 days from July 7 to Scptember 11, 1999, Thc-drilling
lengths and core recoverics by drillhole are tabulated in Table I-1-2-1. The drilling cflicicncy,
working lime, consumption of drilling articles and bits are respectively shown in Table [1-1-2-
2 lhrdugh 1I-1-2-5. The main equipment uscd, results of work, progress record and results of

‘hole deviation measurement by drilthole are respectively shown in Appendices 3-1 through 3-

4.

- 2)  Drilling operation

The drilling operation is outlined in Table 1I-1-2-6.

1-2-3 . Results of the drilling survey .
- The survcj} findings'arc shown in the geological cross scctions (Fig.11-1-2-2).

1) MJSN 15 (DII’CLIIOII N 30° W inclination "75 drlllmg length 110.0 m) (Exploration
Line I- -7) :
- Thc drllimg was aimed to cxamine the lower extension of dominant mineralization that
was intersected under the No. 8 vein by MISN-16.

) .Gcology: The drillhole is made from the mouth to the bottom, of a slate of the middle

formation of Ordovician to Silurian System.

: (2) . Mineralization: As seen in Fig.11-1-2-2, the drilling intersected at various locations of

gold mmcrallzallon (Au trace - 12.4 g/} in quarlz veins and veinlets accompanied by
-~ pyrite and arscnopynlc Howcvcr, No. 8 vcin is zone ol quarlz veins that includes low-

. grade mineralization (lruc width 1.30 m; Au 1.8 g/1),

- The major mineralization showmg'; are llldlC‘llCd in Table 11-1-2-7.

| 2). ' MJSN—VIG (Dircclio'h N30° \V; 'inclinalion -75°; drilling length 60.0 m) (Exploration Linc

LTy S : : _ :
" The drllhng was almcd at the lower cxiension of a bonanza of lhc No.8 vein confirmed



by the Uzbek trenches. _
(1)  Geology: From the mouth to the bottom, the drillhole is made of slate of the middle
~formation of Ordovician to Silurian System.
(2) Mineralization: As scen in Figll-1-2-2, the drilling revealed dominant  gold
~ mineralization (truc width 0.98 m; Ail 44.8 g/t) accompanied by quariz veins-veinlets,
between 49.80 m and S1.00 m in depth, which corresponds to the No. 8 vein. At the
dnllholc mdny quartz veins and veinlels containing pyrilc and arsenopyrite werc scen,
'u.compamcd by low-grade gold mineralization (Au trace - 2.8 g/t) at various locations.

‘The major mincralization sho_wmgs are shown in Table 11-1-2-7.

1-3  Ore Reserves Estimation of the Altynsai Deposit

The ore bodics in the Allynsai deposit, of which 0T Fescrves cslimation was made, have
varied shapes, sizcs and grade distribution, as the survey findings indicate. Therefore,
tentative c'llculauon was made for rough cslumuon of ore reserves and grade,

1-3-1 Calcui_ation' method
(1) Orc vein of estimation S

Ambng the ore veins with lhc WNW~ESE trend occurring in sediments of Ordovician-
Silurian System, Nos. 1, 2 and 8 vcms constitute the subject ore veins of this cstnmuon
- (2) Definition of are zone o

Among the ore bodies conllrmcd by the lrcnchmg, drilling and lunnchnz, surveys, the
cstimation is limited to those which havc the horizontal wndlh more than Im and Au grade
higher than 2 g/t '
(3) Decfinition oforc block 7

Ore reserves between trenches and ore zones c'(_jrnﬁrr'ncd by dr_illholés arc correspond to
possible ore reserves ( Uzbek’s C2 ore rescrves) (Figs.Il-1-3-1~3). Whilc ore reserves
expected below the possible ore -rcscrvcs éorrcspond to potential ore reserves (Fig I-1-3-3).

The extent of possﬂ)lc ore block is delmcd by slralght lincs of max. 30 m in strike and
- max. 20 m pcrpcndlcuhr]y from the ccnlcr poml of l’CSpCClIVO ore zones caught by the
lrcmhmg, dnllm;_, and lunnclmg, survcys " In case no ore zone is confirmed by trenching or
drilling at an cxlcnsmn of an ore body, the extent of orc block is limited only up to the median
point. The poicntnl ore blocks are set at the iowcr cxlcnswn of possdJIc ore blocks. -
(4) Specilic grawly : .

For specilic gravities of the ore, lhosc of No. 1 vein 'md No 2 vein ore (bolh 2.7) as
determined by the Altynkazgan Geological Parly of lhc Zaralshan Expcdlllon were applied.

e




(5) Ore reserves by orc block
Ore reserves of respective blocks are calculated by the following formula:
v = L x H x HI' x SG
where, L [A:nglh {(m) of orc body
H: Height {m) of ore body
- HT: Horizontal thickness (in) of orc body
SG: Specific gravity (2.7)
(6) Grade of ore block .
For the grade of an ore block, 1he length- wcu,htcd average (by the sampling lcnglh) of
the ore-zone grade was applied.  For the grade of a potential ore block, grade of an upper ore
block was applicd. However, the existence possibility of ore is assumed to be 75 %.

1-3-2  Results of estimation :
Results of the tentative calcuhuon arc Lxhlbllcd in Figs.I1-1-3- 1~3 while the ore

rescrves estimation is tabulated in Table [1-1-3-1 (1~4). : o

Al the cutofl grade of 2. 0 gh (Au) the toial orc reserves of No.1, No.2 and No.8 veins
combined are 423,000 {, gradmg 9.6 g/t Ay, or approx1m'1lcly 4.0 1 of Au in terms of mcml
content. ~ While those of No. 1, No.2 and No. 8 veins arc 109,000 , gradmg 10.3 ght Au (11
ol Au conlcnt) 239,000 1, gradmg 6.9 gll Au (1.7 1 of Au content) and 75, OOO t, gradmg 17.0
g/t Au (1.3 tof Au con{cnl) rcspcuzvely

1-4 Summarjr and Considcraiions : ; .

The district is underlain by sediments of Ordovician to Silurian System and late Permian
to carly Triassic lamprophyre dikes. Sedimentary rocks and mctamorphic rocks in the
district are folded in anticlines and synclines trending in the WNW-ESE dircction (Figs.I1-1-1-
1,2). _ : . _
The District is located in lhc Karatau ore zone, 70km E-W a'nd 2 km to 4 km N-§, where
goid manifestations occdr in fractures and silicification : soncs in the WNW-ESE dircction. The
Karatau ore 7one cmbraccs ore deposits and manifestations of g ;,old -silver bearing quartz vein

lypc such as the S'trmlch dcposu Blran dcposnt (these arc out oi the survey arca) Kurai

: mamfcslallons and AllynS'u deposit (Fig.I-3-1). -

Altynsai deposit is vein-lype dcposu consmtmg of goId bc'lrmg quarlz veins, controlled
by fracturc zoncs with lhc WNW-ESE trend and those with NW-SE trend mter*;u,tmg the
former, and tourmalmc quarlz veins which accompany jomts with the N-S lrcnd

- Inan area, 2.5 km long and 500 m to 800 m wide, ore bodies of quartz veins such as the
Nos. 1, 2, 8 ("Norlhwcsl Vem") 9 ("Kuanbuhk Vein") and 10 ("Bcrkut Vein") have been
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confirmed in hornfelsed sedimentary rocks. Tourmaline-quartz veinlet zones with the N-S
trend are also developed in the arcas where the ore zones occur (Figs.11-1-4-1, 2).

Bonanzas in veins trending in the WNW-ESE direction (the veins Nos. 1, 2 and 8) oceur
at the interscctions of a fracture of the same trend with fractures in the NW-SE direction
(Figs.ll-1-1-3, 4). The number, width and gold grade of N-S trending tourmaline-quarlz
veins increase in sandstone rather than in slate, ' '

Homogenization temperatures of fluid inclusions of quarlz veins wnh thc WNW-ESE
and NW-SE trends, and the tourmaline-quartz veinlets with the N-S trend gcncrally range
between 270°C and 370°C. There was no significant differcnce obscrvable between them.
The quartz veins and tourmalinc-quartz veinlets are inferred to have been formed dur_ing the
similar period of mincralization and under similar temperature ambience. No significant
correlation was obscrved belween homogcni-zalion ternperature and g0]d grade, nor belween
homogenization temperature and depth at which drilling samples were taken (Figs.1-4-1, 2).

" The occurrence of ore and hornfels zone and the anomalous zones of the Uzbek airborne
magnelic survey mostly correspond to cach other, which suggests the ]}ossihic cxistence of
concealed granites at shallow levels (Figs I-1-4-1, 2). The ore zones are inferred to have
been l‘ormcd by the mincralization originating in the intrusion of granites. : .

.The Phase [, Il and Uzbek drilling surveys, aimed at the fower cxtension of the bonan/as
confirmed in Adit No. 4 at veins Nos. 1 and 2, discovered that the mineralization dcgcncratcs
below the depth of 100 m (600 m above sea level) under the adit (Figs. li-1-2-3 4). 'This is
presumably attributable to denudation of the main portions of the ore body by crosion.

The dritthole MISN-16, aimed at the lower extension of the Northwest Vein (No. 8 vcm)
as confirmed by the Uzbck trenches, discovered the dominant mineralization (lruc width 0.98
ny; Au 44.8 g/t) 60 m under the surface (Figs.11-1-2-2, 5). But the drillhole M.!SN 15, aimed at
the lower extension (50 m) of it, only confirmed low- -grade gold mincralization (lrue wldlh
1.06 m; Au 1.8 g/t). From these findings, it was confirmed that gold grade c,onsulcrably varics
though mincralization is continuous. N - :

T hc Phase I, Il and Uzbek drilling surveys aimed to c'xa'minc nlli'ncraliza'ligon of
lournmlmc—qmr(/ veinlet zones with the N-S trend and also examine the feasibility of open pit
mining, discovered low-grade gold mineralization (Au trace to 23.6 g/t) at various locallons
however, the overall average of Au grade did not exceed 0.2 ght which is msumclcnl for
justilying open pit mlmng _ ' : ' T _

The tentative calculatlon mdlcwtcd the total ore reserves of No 1, No. 2 and No 8 veins
Lombmcd arc 423,000 t, grading 9.6 gi Au, or approximatcly 4 01t of Au in terms of mctai -
content (Table H-1-3-1 (4)). While those of No.l, No.2 and No.8 chs arc 109 OOU l '_ _
grading 10.3 g/t Au (1.1 t of Au content ), 239,000 t, grading 6.9 g/t Au (1.7 t of Au con_tcnt )




and 75,000 t, grading 17.0 g/t Au (1.3 t of Au content ), respectively (Figs.Ii-1-3-1~3)
(Tables 11-1-3-1 (1~3)).

The lower portion of No.8 vein remains uncxplored, however, big increase of ore
TCSCIVeS Can 1ot be expected by Lurther drilling because the mineralization is small in size.

3E
:
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TableI1-1-2-1

Quantity of Drilling Works and Core Recovery in the Altynsai District

Hole No ' Planaed Drilling lcng1h- .' Length of core | Core recovery
o Length(m) ' {n) : “{m) - (%)
MISN-15 110.00 110.00 - 89.10 81.0
MISN-16 60.00 60.00 48.40 80.7
Total 170.00 170.00 137.50 80.9
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Table 11-1-2-6 Results of Drilling Works in the Allynsai District

MISN-16

Item MISN-15 Grand total
Period of drilling
Started date Aug. 3,991 July 7,99
Finished date Sept.11,99 | Aug. 4,99
Total day 39.84 28.5
Drilliﬁg machine | SKB-41 SKB-41
Direction N30° W N30° W
Inclination L -75° -75°¢
Drilling length (m) 110.00 60.00 170.00
Lengthof core (m) - |  89.10 | - '__48.46 1375
Core. recovery (%) 81.0 BO.7 80.9
$93mm - -
Bit G 76mm 3.00m 3.50m
@ 59mm 107.00m 56.50m
Casing | $8%m - -
@ 73mm 3..00111 3.50m
Drilling (day)* 316 13.1 44.7
Drilling (day)** - _ 398 28.5 68.3
Eliciency (mkday)* 3.43: 4_.'53 3.80
Bliiciency (m/day)** | ~ 2.76 211 249

* wor!&ing da)’s

*+* including no working days for re'co\;ery from accident and others




TableII-1-2-7  Major Mineralization Zones Revealed by Drillings in the Altynsai District

Hole No. D(E:)lh Truzn\:;dlh (1;;:) (2/%) Remarkas
MISN-1S | 29.00~31.00(2.00)| o071 124 65 | N-S Veinlets
32.70~33.90 (1.20)| 042 1.6 48 | N-S Veinlets
44.60~46.15 (1.55)| 127 10 02 | EW Vein
69.20~71.10(1.90) |  0.67 20 16 | N-S Veintets
87.00~87.85(0.85)| 070 07 32 | No8 Vein
, 90.20~91.50 (1.30)|  1.06 18 <1 | No8ein
MISN-16 | 12.40~13.50 (1.10) | -~ 039 12 < | NS Veintess
- 43.90~49.80 (5.90)| 483 19 <l |No8Ven
49.80~51.00 (1.20)| 098 4438 68 |Nos Vein
51.00~51.80 (0.80) | 0.6 18 <1 | No8 Win
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Fig. 1-1-1-2 Geologic Cross Section of the Altynsai Deposit
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