3-6-2 Sarami area

Fig.Il-3-21 shows the compiled geophysical map obtained in Sarami arca, where the upper figure
indicates the TDIP resulis, while the tower figure shows the TEM results. Both of them present the
geophysical information to a depth of about 150 to 200m.

The TDIP survey carried during this ficld scason detected high chargeability distnbutions in the
southwestern pé'urt and at the northwest side of the central part in the area. The chargeability anomaly
zones in the southwestern part are located on the boundary between VI-1 and V1-2 and in V1-1. The
chargeability anomaly zone at the northwest side of in the central part is detected in VI-2, The high
metal factor zones are disteibuted in this anomaly zong associated with low resistivity.

Based on the results of high metal factor distributions, the TEM survey by the several large fixed
loops was conducted at the location shown in the lower figure, covering high mctal factor zones. To
confirm the cxtracted TEM anomalies, the borcholes MIOB-S1 and MJOB-52 were drilled in the
north part of the loop 3 and south part of the loopl, respectively. The TEM anomaly zone detected at
the east of MJOB-S2 borchole is probably duc to the geological occurrence not related to
mincralization, judging from TEM anomaly being distnbuted in the low chargeability zone, Drilling
results of the above meationed boreholes are described in Chapter 4 (Section 4-4-2).

3-6-3 Hara Kilab area

Fig.11-3-22 shows the compiled geophysical map obtained in Hara Kilab area, where the upper
figure indicates the TDIP results, while the lower figure, show the TEM results. Both of them present
the geophysical information to a depth of about 150 to 200m.

As indicated in Fig.#1-3-22, high chargcability values of above 8 mV/V are scen distributed at the
western margin and in the central part of the area. The westem anomaly is distributed on the boundary
between VI-1 and V1-2 and in the region of trondhjemite distabution. However, no remarkable high
metal factor zone was detected in this high chargeability zene. Consequently, there is no possibility of
the existence of large scale of massive sulphide deposits in the western anomaly zone,

The high metal factor zonc associated with low resistivity part was delincated in the high
chargeability zonc detected in the central part of the area. Based on the results of high metal factor
distributions, the TEM survcy by the several large fixed loops was conducted at the locatton shown in
abov_e-mentioned figure. To vérify the extracted TEM anomalics, the borcholes MIOB-HI and MJOB-
H2 were drilled in the north part of the loop 4 and southeast part of the loop 3, respectively. Drilling
results of the above mentioned boreholes are described in Chapter 4 (Section 4-4-3).
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CHAPTER 4 DRILLING SURVEY

4-1 Background and Objectives

Drilling survey was carried out in order to investigate the extension and the grade of the ore body
No.3 discovered in Ghuzayn area during Phase I, and to clarify the mineralization on anomaly zoncs

detected by the geophysical surveys conducted during the Phasc 11 of this project.
4-2  Survey Areas and Amounts

Drilling survey was conducted at the \i'cstem part of Ghuzayn arca, Dhahwa IP anomaly zonc in
Hara Kilab area and Omah IP anomaly zon¢ in Sarami area. Figs.i1-4-1, I{-4-2 and 1{-4-3 show the
location of the boreholes. As indicated in Table -4-1, the tota! amount of survey consisted of 10
borehotes with a drilling fength of 2,580.40m.

4-3  Survey Method

4-3-1 Drilling operations
The drilling operations wese done by using three types of rigs mentioned in a table of Appendix 1.
The wire line method was utilized. Appendix 2 shows the progress records of the drillings,

4-3-2 Core logging _
Description of the drif} cores was conducted at the drilling site during drilling operations and
compiled in a 1:200 log sheet.  Core sampling was carried out concurrent to core togging activitics.

Amounts of laboratory works are indicated in Table I-1-2.
4-4 Results

Drilling logs are shown in Appendix 3. The results of the laboratory works are indicated in Table
11-4-2 for thin sections, Table 11-4-3 for polished sections, Table 11-4-4 for X-ray diffraction analysis
and Appendix 4 for chemical analysis of ore. The results of drilling survey are described for each of

the surveyed areas as foliows:
4-4-1 Ghuzayn area

Drilling survey was carried out at six boreholes to investigate the extension and the grade of the
ore body No.3 detected by drilling survey during Phase I (MJOB-G30, G31, G32 and G33).
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Table 11-4-1 Drilling survey conducted in Phase i

Arca Name Holes Coordinate Length planncd]Length excuted Inclination
N {km) E (km} (m) (m) {dez.)
{1} Ghuzayn area | MJIOB-G34 | 2,635418 496.668 250 250,40 90
MIOB-G35 | 2,635.490 | 496959 200 200.10 90
MIOB-G36 | 2,635.539 496.%4! 250 251.00 990
MIORB-G37 | 2,635.636 | 496.716 270 270.15 90
MJOB-G38 | 2635515 | 496644 300 300.60 -90
B1JQB-G39 2,635.587 496.935 200 20190 -90
touttengn| | | wm | oweas |
(2) Hara Kilab arca MIOB-HY | 2.658.256 | 468.756 350 350.70 -50
MIJOB-H2 2,658.44.2 46#.605 250 251.30 -90
tttengn| | | w0 | ezeo |
(3) Sarami area MIOB-S1 | 2,650330 | 479.187 250 250.40 -90
MJOB-S2 | 2,650680 | 479.258 250 25385 -90
Toattengh] | | e | sosas
Total length - 2,320 2.,580.40
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{1y MJOB-(334 borehole

Geotopy: Consisting of Quatemary sediments, Upper extrusives rocks (V1-2) and Lower exirusives

rocks {(V1-1) of Lower Volcanic Rocks,

0.00m ~-4.30m Unconsolidated Quaterary sediments.

-430m~-210.65m  V1-2. Consisting mainly of basaltic pillow lava and massive lava. Pillow lava is
predominant above -155.40m and massive lava below -155.40m. Accompanicd
partially by basaltic dikes of less than 2m in width. Gabbros also intrude
between -183.70m ~ -188.60m and -208.90m ~ -210.65m. Metalliferous
sediments are intercalated between -164.60m ~ -16525m and -174.80m ~ -
177.90m. _

-210.65m - Fault. Estimated ore body is absent duc to this fauit.

-210.65m ~ -250.40m(cnd of hole)  V1-1. Consisting mainly of basaltic pillow lava. Accompanicd
by basaltic massive lava. Pillow breccia is observed in pillow lava,

Mineralization: On the hanging wall side, pyrite disseminalion is observed slightly in metalliferous

sediments. On the footwall side, slightly intense pyrite dissemination with pyrite veinlcts is observed

between -220.40m ~ -224.60m and weak pyrite dissemination is observed intermittently in other part.

Alteration: On the hanging wall side, weak silicification is recognized from -22.90m to deeper patt.

Epidotization is not recognized. On the footwall side, slightly intense silicification is recognized from

-210.65m to -227.40m and cpidote veinlets are observed overall.

(2) MJOB-G3S borehole _

Geotogy: Consisting of Quaternary sediments, Upper extrusives rocks (V1-2), massive sulphide ore

and Lower extrusives rocks (V1-1) of Lower Volcanic Rocks.

0.00m ~-6.90m Unconsolidated Quaternary sediments.

6.90m~-127.25m VI-2. Consisting mainly of basaltic piltow lava. At the deeper part, above
massive sulphide ore, massive lava is developed. Variole texture is recognized
in pillow lava between -32.90m ~ -103.20m. Accompanied partially by basaltic
dykes. _ '

-127.25m ~ -133.35m Massive sulphide ore (core length: 6.1m). Accompanied by magnetite bed of
25cm thick at the uppermost part. Containing banded hematite at the lower part.
Accompanied by two basaltic dikes of less than Im in width.

-123.35m ~ -200.10m(end of hole)  Vi-1. Consisting of basaltic pillow lava, and accompanied
partiaily by basaltic dikes. Intercalating reddish-brown metalliferous sediments
between -196.10m ~ -197.80m. _

Mineralization: Massive sulphide ore was intersected in the core between -127.25m ~ -133.35m.

- Average grade of this part (including basaltic dikes) is 0.8% Cu. Other mineralization except massive
sulphide is as follows. On the hanging wall side, pyrite dissemination is sccognized below -94.85m
accompanicd by pyrite veinlets between -96.90m ~ -114.80m. Weak sphalerite dissemination
accompanied by sphalerite-calcite veinlets is recognized between -104.65m ~ -114.05m. Chalcopyrite
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dissemination is recognized slightly just above massive sulphide ore. On the footwall side,
mincralizalion is very weak oxcept decpest part, Weak pyrite dissemination is recognized in places
between -133.35m ~ -196.19m. The decpest part from -197.80m to cnd of hole is like stockwork ore,
and slightly intense pyrite dissemination and veinlets aro recognized.

Alteration: On the hanging wall side, clear silicification is recognized below -83.15m and
epidotization is recognized below -104.95m. On the footwall side, silicification is observed overall and
accompanicd by argiltization belween -197.80m ~ end of hole. Epidotization is very intense and
epidote veinlets are developed densely above -197.80m except on dikes.

(3) MJOB-G36 borehole

Geology: Consisting of Quatcmary sediments, Upper extrusives rocks (V1-2), massive sulphide ore

and Lower extrusives rocks (V1-1) of Lower Volcanic Rocks.

0.00m ~ -13.15m Unconsolidated Quatemary sediments.

-13.15m ~ -177.00m ' V1-2. Consisting mainty of basaltic pillow lava, and intercalating thin massive
lava quite partially. A lot of basaltic dikes ar¢ intruded.

-177.00m ~ -231.25m Massive sulphide ore {core length: 54.25m). Accompanied by magnetite bed of
5cm thick at the uppermost part and by V1-1 at the lowest part of 30cm length.

-231.25m ~ -251.00m(end of hole) ~ V1-1. Consisting mainly of basaltic pillow lava and
accompanied a lot of jasper in interpiltow.

Mineralization: Massive sulphide ore was intersccted in the core between -177.00m ~ -231.25m.

Average grade of this paﬁ is 1.14% Cu. On the hanging wall side, mineralization is aot so intense.

Weak pyrite dissemination is recognized between -103.65m ~ -140.25m and -166.30m ~ -177.00m.

Chalcopyrite is recognized as dissemination or - chalcopyrnite-calcite veinlets below -133.30m.

Sphaterite dissemination is recognized between -131.35m ~ -133.10m. On the footwall side, slightly

intense pyrite dissemination is recognized just below massive sulphide ore.

Alteration: On the hanging wall side, weak silicification is recognized below -74.20m, and

intermediate silicification is recognized below -105.40m. Epidote veinlets are recognized sparsely

between -95.10m ~ -133.30m, and are developed as network below -133.30m. Dense epidote

dissemination is recognized between -175.65m ~ -176.20m. On the footwall side, silicification and

epidotization are intense, and especially epidote network and dissemination are remarkably developed.

(4) MJOB-G37 borehole

Geology: Consisting of Quaternary sediments, Upper extrusives rocks (V1-2), massive sulphide ore

and Lower extrusives rocks (VI1-1) of Lower Volcanic Rocks.

0.00m ~ -12.50m Unconsolidated Quatemary sediments.

-¥2.50m ~ -255.05m V1-2. Consisting mainly of basaltic pillow lava and intercalating massive lava
partially. Thick doleritic massive lava (sheet flow) is remarkably developed
between -169.30m ~ -194.25m. A lot of basaltic dikes are intruded.

-255.05m ~ -259.15m  Massive sulphide ore (core length: 4.10m).

— 282~



<159, 15m ~ -270.15m{end of hole)  V1-1. Consisting mainly of basaltic pillow fava. Accompanicd
by a lot of jasper in interpillow.

Mineralization: Massive sulphide or¢ was intersceted in the core between -255.05m ~ -259.13m.
Average grade of this part is 1.59% Cu. On the hanging wall side, pyrite dissemination and veinlets are
recognized below. -116.05m, and intense pyrite disscinination is recognized between -117.55m ~ -
135.20m, -201.35m ~ -207.50m and -250.90m ~ -255.05m. Chalcopyrite is vecognized as
dissemination or in epidote-calcite veinlets between -201.35m ~ -214.80m and -252.95m ~ -255.05m.
Spalerile are recognized as dissemination between -193.85m ~ -198.00m and in pyrite-calcite veinlets
between -121.00m ~ -121.55m and -150.70m ~ -165.75m. On the foolwall side, intense pyrite
dissemination and veinlets are recognized. Chalcopyrite dissemination is recognized in places.
Alteration: On the hanging wall side, weak silicification is recognized even under overburden, and
intermediate silicification is recognized below -139.15m, Epidotization is recognized widely between -
138.80m ~ -166.00m and -197.55m ~ massive sulphide ore. Very densc epidote veinlets are developed
partially below -197.55m. On the footwall side, siticification is weak but epidotization is intense.
Epidote network and dissemination are remarkably developed.

(5) MJOB-G38 borehole

Geology: Consisting of Quatérnary sediments, Upper extrusives rocks (V1-2) and Lower extrusives

rocks (V1-1) of Lower Volcanic Rocks,

0.00m ~ -3.05m Unconselidated Quaternary sediments.

-3.05m ~-252.60m V1-2. Consisting mainly of basaltic pillow lava and massive lava. The
proportion of massive lava is larger than that of other boreholes. Valiore texture
is recognized between '-76.45m ~ -110.60m and -169.55m ~ -202.00m.
Accompanied by a lot of basaltic dikes. Thick doleritic basaltic dike is intruded

: at the stratigraphic position of massive sulphide ore.

-252.60m ~ -300.60m{end of hole) ~ VI-1. Consisting mainly - of basaltic pillow lava, and
intercalating massive lava in places; A lot of epidote and jasper are recognized
in interpillows. Basaltic dikes are intruded.

Mineralization: On the hanging wall side, pyrite dissemination and veinlets are recognized

intermittently between -31.30m ~ -117.00m. This mineralization is weak overall except the part

between -70.00m ~ -79.10m. On the footwall side, weak to intermediate pyrite dissemination and
veinlets are recognized intermittently below -269.85m.

Alteration: On the hanging wall side, weak silicification is recognized between -29.00m ~ -243.79m

and intermediate siticification is recognized below -243.70m. Epidotization is not recognized. On the

footwall side, intermediate siticification and epidotization are recognized overall.
(6) MJOB-GJ9 borehole

Geology: Consisting of Quaternary sediments, Upper extrusives rocks (V1-2), massive sulphide ore
and Lower extrusives rocks {V1-1) of Lower Volcanic Rocks.
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0,00m ~ -8.40m Unconsolidated Quatemary sediments.

-8.40m ~ -9.35m Consolidated Quatcrnary scdiments {calcerete) _

-9.35m ~-186.95m  VI-2. Consisting mainly of basaltic pillow lava. Massive lava is developed just
above massive sulphide ore. Variole texture is recognized in pillow lava
between -82,80m ~ -151.80m. A lot of basaltic dikes are intruded.

-186.95m ~ -188.95m Massive sulphide ore {corc length: 2.00m). Accompanied by magnetite bed of
10cm thick at uppermost pari. Basaltic dyke is intruded between -187.05m ~ -
188.05m.

-188.95m ~ -201.90m{end of hole)  Vi-1. Consisting of basaltic pillow lava and massive lava.
Epidotc and jasper are recognized in interpillows.

Mineralization: Massive sufphidc orc was intersccted in the core between -186.95m ~ -188.95m.

Average grade between -188.05m ~ -188.95m is 0.84% Cu. On the hanging wall side, pyrite

dissemination and veinlets are recognized below -99.10m and their intensity is extremely variable.

Intense chalcopynite dissemination is recognized in pillow lava between -160.50m ~ -180.70m,

Sphalerite dissemination with sphaleritc-calcite veinlets is recognized between -148 .80m ~ -159.80m.

On the footwall side, intermediate to weak pyrite dissemination and veinlets are recopnized.

Chalcopyrite dissemination and veinlets are recognized in places.

Alteration: On the hanging wall s'ide,' weak silicification is recognized below -40.00m and

intermediate silicification is recognized below -99.10m. Epidote veinlets are recognized below -

135.00m, and are devetoped as network between -160.50m ~ -179.00m. Epidote dissemination is also
recognized in this network zone. On the footwall side, silicification is weak, and ¢pidote veinlets are
recoghized sparsely.

4-4-2 Sarami area
IP anomaly zone (Omah 1P anomaly zone) was detected widely at the northesn part of Sarami
arca by TDIP survey in Phase Il. TEM survey was carried out at this IP anomaly zone, and as a result,

two TEM anomaly zones were detected. Drilling survey was carried out at two locations in these TEM
anomaly zongs.

(1) MJOB-SI1 borehole

Geology: Consisting of Quaternary sediments and Upper extrusives rocks (V1-2) of Lower Volcanic

Rocks.

0.00m ~ -6.60m Unconsolidated Quatemary scdiments.

-6.60m ~ -250.40m(end of hole) Vi-2. Consisting mainly of basaltic piilow lava and massive
lava. A large number of basaltic dikes are intruded.

Mineralization: Pyrite dissemination and veinlets are recognized overall in both V1-2 and basaltic

dikes and their intensity are more intensc above -165.65m, Considering the intense mineralization of

dikes, mineralization in this area may have occurred mainly when basaltic dikes were intruded.

Chalcopyrite and sphalerite ate secognized in one part respectively.
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Alteration: Weak to intermediate silicification is recognized overall. Intensely silicificated basaltic
dikes are recognized. Epidotization is intense in both V1-2 and dikes. Epidote veinlets network and
cpidote dissemination are developed in many parts.

{2) MJOB-S2 borehole

Geology: Consisting of Quatcrary sediments and Upper extrusives rocks (V1-2) of Lower Volcanic

Rocks.

0.00m ~ -1.00m Unconsolidated Quatemary sediments.

-1.00m ~ -253.85m(end of hole) V1-2. Consisting mainly of basaltic pillow lava and massive
lava. A large number of basaliic dikes are intruded.

Mineralization: Pynite dissemination and veinlets are recognized overall in both V1-2 and basaltic

dikes. Pyrite-epidote-quartz veinlets with chalcopyrite are recognized in places.

Alteration: Weak to intermediate silicification is recognized overalt in both V1-2 and basaltic dikes.

Intenscly silicificated massive lava or basaltic dikes are recognized partially. Epidotization is also

recognized overall. Not only epidote veinlets but also cpidote dissemination is recognized in many

parts.

4-4-3 Hara Kilab area -

IP anomaly zone (Dhéhwa IP anomaly zone) was detected widely at the central part of Hara Kilab
arca by TDIP survey in Phase . TEM survey was carried out at this IP anomaly zone, and TEM
anomaly zone was detected. Drilling survey was carried out at two locations in this TEM anomaly
zone.

{1y MJOB-H1 borehole

Geology: Consisting of Quatemary sediments, extrusive rocks (V2) of Middle Volcanic Rocks and

Upper extrusives rocks {V1-2) of Lower Volcanic Rocks.

0.00m ~ -7.05m Unconsolidated Qhatema:y sediments,

-7.05m~-36.10m V2, Consisting of basaltic pillow breccia.

~56.10m ~ -350.70m{end of hole) VI-2. Consisting mainly of basaltic pillow lava, and
intercatating basaltic massive lava and pillow breccia partially. Variole texture
is recognized in pillow lava between -56.10m ~ -92.80m. Basaltic dikes are
intruded.

Mineralization: On the V1-2, remarkable mineralization is recognized widely form uppermost part to

-199.50m. This mineralization consists mainly of pyrite dissemination. Pyrite veinlets are also

developed, and stockwork ore which is similar to that observed just below massive sulphide ore is

formed between -161.65m ~ -179.80m. Pyrite-quariz veinlets with chalcopyrite are recognized in this

stockwork ore. Chalcopyrite is also recognized as veinlets or dissemination partially in another part.

Sphalerite is recognized in pyrite-quartz veintets between -82.85m ~ -89.36m. On the V2, pyrite

dissemination and veinlets are recognized slightly in the lowest part.
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Alteration: On the V1.2, the part between -85.25m ~ -184.70m is silicificated intensely, accompanied
by argillization between -85.25m ~ -109.35m. Below -184,70m, intermediate to weak silicification is
recognized continuously. Epidotization is recognized between -110.70m ~ -161.65m. Epidote veinlets
network and dense cpidote dissemination ars recognized just above the stockwork ore.

(2) MJOB-H2 borehole

Geology: Consisting of Quaternary sediments, extrusive rocks (V2) of Middle Volcanic Rocks and

Upper extrusives rocks (V1-2) of Lower Volcanic Rocks.

0.00m ~ -2,70m Unconsolidated Quatemary sediments.

-270m ~-70.20m V2, Consisting of basaltic pillow lava and pillow breccia. Basaltic dikes are
intruded. :

-70.20m ~ -251.30m{end of hole) V1-2. Consisting mainly of basaltic pillow lava, and
intercalating - basaltic massive lava and pittow breccia. Basaltic dikes are
intruded.

Minerhlization: On the V1-2, remarkable mineralization is rccognizcd.widely as same as in MJOB-

H1 borehole. Intense pyrite dissemination and veialet networks are developed overall, Stockwerk ore

which is similar to that observed just below massive sulphide ore is formed between -124.10m ~ -

142.25m, -145.35m ~ -155.75m, -157.10m ~ -214.85m and -244.35m ~ end of hole. Chalcopyrite is
recognized as disscmination or chélcopyrite—pyrite veinlets below -120.20m in places.

Alteration: Silicification is recognized below -87.30m. Intense silicification with argillization is

developed from -145.80m to end of hole. Epidote veinlets are recognized intermittently below -
221.60m.

4-5 Further Considerations

4-5-1 Ghuzaya area

As the result of drilling survey in Phase I and Phase 1§, a general idea regarding the extension and
grade of ore body No.3 was clarified. Core length and average grade of ore ar¢ shown in table 11-4-5.

Geotogic cross sections across boreholes for ore body No.3 are shown in Fig.11-4-4. Figs.11-4-5 to
11-4-8 shows the average copper assay distribution, the isopach map, the depth of the top surface and
the depth of the bottom surface of the ore body, respectively. It is clear from Fig I1-4-4 and Fig.11-4-8,
that the gcologicél structure around the ore body No.3 shows monocline which strikes NE-SW and
dips about 20°NW. This characteristic is similar to that of ore body No.2. The bottom surface of the
ore body shows monocline, while the top surface shows dome-type shape (See Fig I14-4 and Fig 11-4-
7). Fig.l1-4-6 shows that the ore body extends slightly northward. Therefore erebody No.3 has semi-
ellipsoidal shape extending slightly northward.

A fault making V1-1/V1-2 boundary is confirmed in MJIOB-G34 borehole. It is thought that this
fault controls southward extension of ore body, and its extension had been the pass of hydrothermal
solution. Considering the focation of this fault on the surface and its intersection by the borehole, it
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Table 11-4-5 Summary of drilling results in Ghuzayn arca

Ore Body Bore Hole Type of Ore Depth (m) | Thickness Avcrage Grade
Nane NO. from to (m) Cu%a Zn{%)
(Phase 1I: 1998}
Ghuzayn | MIOB-G35 [massive sulphide 127.25] 13335 6.10 0.80 0.04
Ore Body
No.3 MIOB-G36 [massive sulphide 177.00 231.25 54.25 1.14 0.05
MIOB-G37 |massive sulphide 255.05 259.15 4.10 1.59 0.08
MIOB-G39  |massive sulphide 188.05 18895 0.90 0.84 0.09
(Phase I: 1997)
MJOR-G30 |massive sulphide 110.40 201.80 9140 268 0.01
massive sulphide 114.40 126.40 1200 7.7 0.01
{(high grade part)
MIOB-G31 |massive sulphide 169.30]  181.30 72.00 1.66 0.04
stockawork 181.30 21325 3195 0.27 0.01
MIOB-G312 |massive sulphide 169.35 209.00 39.65 1.13 8.05
MJIOB-G33  [stockwork 223.20 230.95 135 0.70 0.04
massive sulphide 13095 247.40 16.45 0.83 0.06
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can be ¢stimated a dip of about 80°N.

The distribution of average :coppcr assay is shown in Fig.11-4-5. Average grade shows maximum
valug at MJOB-G30 borehole and is decreasing toward all dircctions. Although MJOB-G37 borehole
is located at the ¢dge of ore body, avc_:ragc grade presents a high vatue. Fig.1-4-9 to Fig.11-4-10 show
vertical change of copper assay. Vertical change of each borehole is extremely variable, but there is no
general trend commeon to all boreholes.

Alteration refated to mineralization consists of silicification and epidotization. These arc
distributed widely, increasing théir intensity near the ore body and are remarkable on the footwall side.

There is a good correlation between the results of TEM survey and the disteibution of ore body
estimated by drilling survey; therefore TEM is an effective geophysical method for this area (Fig.1t-4-
I).

4.5-2 Sarami area

in Sarami arca, dniling survey was carried out at the anomaly zone detected by TDIP and TEM
survey in Phasc I1. Mincralization and alteration is recognized almost all over the core. Intense pyrite
dissemination and a lot of veinlets are recognized. Geophysical anomaly reflects such intense
mineralization, Drilling did not reach the stratigraphic position of massive sulphide deposits because
the dip of beds is steep (See Fig.l.l—4- 12). Considering mineralization and alteration of basaltic dikes, it
is thought that this minecalization occurred when dikes were intruded.

4-5-3 Hara Kilab area

In Hara Kifab area, drilling survey was carried out at the anomaly zone detected by TDIP and
TEM survey in Phase Il Intense mincralization and altcration is recognized widely on the V1-2 (See
Fig I11-4-14). All boreholes intersected a stockwork ore similar to that obscrved just below massive
sulphide ore in Ghuzayn area. Massive sulphide is not confirmed. Al boreholes did not reach the
stratigraphic position of massive sulphide deposits (See Figll-4-13). It is thought that this

mineralization occurred afier the formation of massive sulphide deposits.
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PART III CONCLUSIONS AND RECOMMENDATIONS






CHAPTER | CONCLUSIONS

Based on the results obtained during the surveys carried out in the first phase of the Cooperative
Mincral Exploration in the South Batinah Coast area, the second phasc was exccuted during this fiscal
ycar by undertaking the following tasks:

Geophysical and drilling surveys in Ghuzayn area;

Geological and geophysical surveys in the arcas of Salami, Mahab, Hara Kitab and Maqail,
Drilling survey in Sarami and Hara Kilab areas based on the results of the geophysical survey; and
Geological survey in Zuha arca.

The survey results can be summarized as follows:

(1) Ghuzayn

The drilling results reveal that the dimensions of the ore body No.3 is tikely to be 200m in width along
the E-W direction and 250m in length along the N-S direction. The distribution of the ore body becomes
thick in its central portion but gets abruptly thin in the marginal portion (Fig.11I-1). According to 8
boreholes which intersected the ore body No. 3 in Phases I and I, the geological ore reserves are roughly
estimated in 8 millions tons with an average assay of 1.4%Cu.

The IP anomaly detected in A'Ruwydhat, to the north of Ghuzayn area, was examined by a TEM
method, however, the TEM survey did not delineate any promising anomaly. In spite of this, there seems a
possibility for the existence of stockwork type ore, due not only to the high IP chargeability zone but also
to the fact that silicificd zone and quartz veinlets associated with copper mineral showings are cropped
out.

(2) Sarami

Two anomaly zones, Omah No.l and Omah No.2, were detected by IP survey. Among them, TEM
anomalies were delineated in the central and western parts of the Omah No. 1 1P anomaty zone.

Two drillings conducted in these TEM anomaly zones intersected extensive pyrite mineralization
probably related to the intrusion of basaltic dykes.

(3) Hara Kilab

Remarkable TEM anomalies wer¢ detected in the centrat part of IP anomalous zone.  According to
the results of the drilling survey, intense pyritization consisting of disseminations and veinlets and
accompanied parly by chalcopyrite were found in V1-2 formation. This mineralization scems to have
taken place at a stage later than the formation of massive sulphide production.
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Another 1P anomaly was detected at the south end of the survey arca. The existence of massive
sulphide is cxpected in the vicinity of this anomaly because of strong cpidotization and copper
mincralization that occurred in this vicinity.

(4) Maqail

A high chargeability zone with relatively high resistivity values was detected crossing the survey arca
in the N-S dircction, The existence of massive sulphide deposils is expected judging from the 1P sesults
and the abundance of mineral showings on the surface.

(5) Mahab
No significant anomaly was dctected by the geophysical survey in this area.
The possibility for the existence of massive sulphide deposits is extremely low.

(6} Zuha _ .
A large-scale gossan crop out and abundant cepper oxides are distributed in this area. Strong
cpidotization was found in V1.1 formation and metatlifcrrous sediments are observed continuousty

distribuled in this area. Judging from the above featurcs, the potential for the existence of massive
sulphide deposits seems to be high.
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CHAPTER 2 RECOMMENDATIONS

Further geophysical and drilling survey works are recommended in the following arcas that present a
high potential for massive sulphide deposits.

{1) Ghuzayn

Drilling survey around the deposit No.3 is rccommended to clarify its distribution and determine its
copper grade.

In A'Ruwydhat area, where a broad high chargeability anomaly zone was dclincated, drilling survey is
recommended in order to clarify the nature of this anomaly.

Further 1P survey covering the cast and west extension of the surveyed arca is also reccommended in
order to search for additional massive sulphide deposits.

(2) Hara Kilab

Further IP survey is recommended to clarify the IP anomaly detected at the south end of the area.

(3) Magail

Further 1 survey is recommended to clarify the north and south extension of the high chargeability
zong.

{4) Zuha

Drilling surveys previously conducted by Prospection Ltd. and by the Ministsry of Petroleum &
Minerals were concentrated in the vicinity of the gossan, The east area of this gossan, where the bonadary
of V1-1 and V1-2 dips eastwards and is covered by the extensive wadi sediments, still remains as a
promising target arca.

Geophysical exploration followed by drilting survey is recommended in order to discover massive
sutphide deposits.

—306—



1)

2)

3)

4)

5)

6)

7

3)

9

10)

1)

12)

13)

14}

15)

16)

REFERENCES

BECHENNEC F, BEURRIER M., RABU D. and HUTIN G.{1986): Geological map of BARKA,-

Sheet NF 40-3B, scale 1:100,000; explanatory notes.

BECHENNEC F,, ROGER J,, MRTOUR J.L., WYNS R. and CHEVREL S§.(1992): Geological map

of IBRI,-Sheet NF 40-02, scale 1:250,000: oxplanatory notcs.

BECHENNEC F, ROGER J., MRTOUR J.L. and \WWYNS R .(1992): Geological map of SEEB, -

Sheet NF 40-03, scale 1:250,000: explanatory noles,

BEURRIER M., BECHENNEC F,, RABU D. and HUTIN G.(1986): Geological map of AS

SUWAYQ, -Sheet NF 40-3A, scale 1:100,000: explanatory notes.

BEURRIER M., BECHENNEC F,, RABU D. and HUTIN G.(1986): Geological map of RUSTAQ, -

Sheet NF 40-3A, scale 1:100,000:; explanatory nofes.

BISHIMETAL EXPLORATION CO LTD.(1987): Rebort on a copper exploration programme in the

northern part of the Oman mountains: Volume I: General

BISHIMETAL EXPLORATION CO LTD.(1991): Report on geologic and geophysical surveys in

the TAWI RAK AH area, Sultanate of Oman

BiSHlMETAL EXPLORATION CO LTD.(1992): Geophysicat study in the prospects of Lasail west

and Aarja in Sohar area and Hayl As Safil in Rakah area, Sultanate of Oman: Final Report

BRGM(1594}: Mineral occ_urrenées catalogue, BRGM, 119 p..

Cooper, N. J. and SwiR, R.(1994); Application of TEM to Cyprus-type massive sulfide

exploration in Cyprus,Geophysics],vol.39,No.2, 202-214 p..

HADDADIN M.A., SULAIMAN Z K. and AL-FOR! $.5.(1983): The Ghuzayn copper-iron
prospect, :e-evalualioﬁ, Khaburah district, Oman. M. P.M., Depariment of Minerals, 28 p..

ISLES D.). and WITHAM W.J. A (1993): Explanatory notes on the solid geological intcrpretation of

AS SUWAYQ l:lOﬂ,OOO sheet NF40-3A, World Geoscience Corporation, 15 p..

]nterpcx' Limited{1993): TEMIX v3.0 User's Manua!, Transient Electromagaetic Data Interpretation

Software

ISLES D.J. and WITHAM W.J.A.(1993): Explanatory notes on the solid geological interpretation

of BARKA 1:100,000 sheet NF40-3B, and part of NAKHL 1:100,000 sheet NF40-3E, World

Geoscience Corporation, 13 p..

ISLES D.J. and WITHAM W.J.A (1993): Explanatory notes on the solid geological interpretation of

S1B 1:100,000 shect NF40-3C, and part of FANJAY 1:100,000 sheet NF40-3F, World

Geoscience Corporation, 11 p..

JEBRAK M., LETALENET J. and LESCUYER(1985): Detailed and semi-detailed exploration for

copper and associated gold in the Daris, Mahab, Rakah, Ghuzayn, Wadi Andam, Washihi and Al

—307 -



17}

18)

19)

20)

21)

22)

23)
24)

25)

26)

2N

28)

Ajal Arca, Interim report, BRGM, 52-57 p,
JICA and MMAIJ(1990): Report on the mincral exploration in the Rakah arca, Sultanate of Oman,
Bishimetal Exploration Co. Lid,

JICA and MMAJ(1996): Report on the cooperative mincral ¢xploration in the central Batinah ¢oast

arca, Sultanale of Oman,

JCA and MMAJ(1998): Report on the cooperative mineral exploration in the south Batinah coast
arca, Sultanate of Oman. ‘

LESCUYER lL. and DEGAY E.(1986): Detailed an_d semi-detailed cxploration for copper and
associated gold in the DARIS, MAHAB, RAKAH, SHINAS, GHUZAYN, WADI ANDAM,
WASHIHT and AL AJAl arcas: Final report, BRGM, 125 p.. 4 appendices.

LESCUYER f.L., VACRETTE C and BEURRIER M.(1989): Selection of zones for additional
coppertcserves between SHINAS and AL KHABURAH, northern Oman mountains: Final

report, BRGM, 245 p..

M.PM.(1991). Summary of Cu prospects and recommendation for next programme M BEM. of
sultanate of Omaﬁ, 19p.. '

M.PM.(1995): GECLOGY AMD MINERAL WEALTH OF THE SULTANATE OF OMAN
0.C.M.CA1994): Daris-part 5: Geological ore reserves at Daris 3A-5 as on 28 September 1994,
Oman Mining Company, 10 p..

RABU D, BECHENNEC F,, BEURRIER M. and HUTIN G.(1986): Geologica! map of NAKHL, -
Sheet NF 40-3E, scale 1:100,000: explanatory notes.

VILLEY M, BECHENNEC F,, BEURRIER M, METOUR J. and RABU D.(1986): Geological map
of YANQUL, -Sheet NF 40-2C, scale 1:100,000: explanatory notes.

World Geoscience Co.(1994): Réport on ground geophysical surveys in the Sultanate of Oman, 5.4
Daris 3A-5 prospect, O.M.C.O., 15-21 p..

Webster, 3.(1995):Discussion on The application of TEM to Cyprus-type massive sullide
explozation in Cyprus,Gcophysics,\'ol.60,No.5, 1p.

—-308--



LIST OF FIGURES TABLES AND APPENDICES

List of Figures

Fig.1 Location map of the South Batinah Coast arca

Fig.2 Location map of tho survey arcas

Fig. 1-1-}
Fig. 1 -3-1
Fig. 1 -3-2
Fig. 1 -3-3
Fig. 1-5-1

Fig. 1-1-1
Fig. 1-1-2
Fig. It-1-3
Fig. 11 -1-4
Fig. I1-1-5
Fig. I -1-6
Fig.1-1-7
Fig. 11-1-8
Fig. I1-1-9

Fig. 121
~ Fig. U-2-2
Fig. 1 -2-3
Fig. I -2-4

Flow for massive sulphide deposits exploration in Batinah €oast  c-veveceeseammeiennennns

Geologic map of the South Batinah Coast ar¢a  —-------ommevsmmmn it
Schematic geologic model in Batinah Coast  ----esseenesersasms i e i eneecoes

Schematic mode} of massive sulphide deposits in Ghuzayn arca ~e-e----sesssesmmmonanacaa

Schematic view of Ghuzayn Body No.3  -eom-vemmm i n ‘

Location map of gcological SUIVEY a1ea  «+--sssssssssssemssssssseeseesses e s an e nnenas
Stratigraphic columnar section of survey area  sesevssrmssmmmr oo

Geologic map of SArami argad  --=--messssmcmmsmm s s ettt st

Geologic mép of Mahab area  ---emereeemcro- “eemmmmmmmememeeerearceoseeeoranorevasaos

Geotogic map of Hara Kilab area  =---- LT TTESERTESS T PN PI PP

Cross section of borchole site in Hara Kilab area  ~---eevevimenenas B e EER PR SRR

“Geologic map of Magail area  ---=----mm-seomrmr e oo

Geologic map of Zuha ara  —----=--srmmm oo e e e ee

Geologic map of GRUZAYN 1A «r-semmmmmmmsemmmme s omm oo

Dipole-dipole areay and plotling procedure  ---w----meooomersesmimie s

‘Waveform produced by the tTARSMIIEr  =-s-svssemmrreems e rese e

Sampling interval of the TDIP receiver  «--vrmrmmmmeemmeenene e oo

Geophysical survey location in Ghuzayn arga  «-—smssssmsemmmsmmmcmme e

Fig. H -2-5{1.) Apparent resistivity pseudo-sections in Ghuzayn area  s-=--scrummmeemmmareeeeooonenooeee

Fig. 1-2-5(2) Apparent resislivity pscudo-s¢ctions in Ghuzayn area  ----m--evssommeeeronocnnomncooonn

Fig. 11-2-6(1) Chargeability pseudo-scctions in Ghuzayn area  --------essemorrmeromcocoomnrcns oo

Fig. 1-2-6(2) Chargeability pseudo-sections in Ghuzayn area  -----=e-emmemmommmommoo e

Fig. [1-2-7(1) Metal factor pseudo-sections in Ghuzayn area  -——-------secesssmmsmonmmnmrimraea e eenen

Fig. [1-2-7(2) Metal factor pseudo-sections in Ghuzayn area  -------escereeesmomirmonraronem oo ceeeee

Fig. 1-2-8
Fig. 11 -2-9

[P plane map of n=1 in Ghuzayn area U .

IP plane map of n=2 in Ghuzayn arca - S

—309—



Fig. [1-2-10 1P planc map of n=3 in Ghuzayn area  -sceeesseremrmmmsmmniiii ittt 69

Fig. 11-2-11 1P plane map of n=4 in Ghuzayn arca  ere-sereemmssrimsmmmn e s nne 71

Fig. 11-2-12 [P 2D model simulation on ling 1600W in Ghuzayn arga  —esessscessmmmiimmioinininnin, 75
Fig. H1-2-13 1P 2D model simulation on ling 2600W in Ghuzayn arca  ==-e-eseececmmemeancmniesnnaaaannn. 77
Fig. 11-2-14 Geophysical survey tocation in Sarani arga  --eeeseeseecemsencmmoniniesemcntciiecinanens 79
Fig. 11-2-15(1) Apparcnt resistivity pscudo-scctions in Sarallti BIEA  =svsseseseresesmssmnnsearaionnt e 31

Fig. 11-2-15(2)  Apparcnt resistivity pseudo-scetions in Sarami ar¢a  ~------r-seeemsmenssenniaininnnnanes 83
Fip. 11-2.15(3) Apparent resistivity pscudo-scclions in Sarami arga  —e--eeeemsereemecmisanmimenuusenienees 85
Fig. 1-2-16(1) Chargeability pscudo-sections in Sarami area  —--s-ermecmosmectsssmiiinniiiniaieaaees 87
Fig. 11.2-16(2) Chargeability pscudo-seclions in Sarami ar¢a  sessescsesscmriorme e eemeeee 89
Fig. T -2-16(3) " Chargeability pscudo-scctions in SArami area  —-----eeeecocemererersesremacneresineioane |

Fig. 1-2-17(1) Metal factor pscudo-sections in Sarami area  ---eee-sovemvommenossssmessnneennniecaeaenens 3

Fig. H-2-17(2) Metal faclor pscudo-scctions in Sarami area - ceteesesiasnnnnneness 95

Fig. [1-2-17(3} - Metal factor pscudo-sections in Sarami area  ---- ---- --97
Fig.11-2-18 1P plane inap of n=1 in Sarami area  ------- - D s --- 99
Fig.0-2-19 1P plane map of n=2 in Sarami area - 101
Fig. l[-2-20 1P plane map of n=3 in Sarami area -e----e-------- -- semesesesisininas 103
Fig. 11-2-21  IP plane map of =4 iﬁ Sarami area  -------e-seseeemeneenes - Sesaceasmasenesans 135
Fig.11-2-22 1P 2D model simulation of lines 2400N and 3600N on Sarami area  ------- e 109
Fig. 11-2-23  Geophysical survey location in Ma.hab and Hara Kilab area . - --113
Fig.l1-2-24 Apparent resistivity pseudo-sections in Mahab area - - --1135
Fig. 11-2-25 Chargeability pseudo-sections in Mahab arca - - -117
Fig.11-2-26 Metal factor pscudo-sections in Mahab areca  -------------om-a- wennenes 119
Fig U-2-27 1P plane map of n=1in Maﬁab area G et LR P - 121
Fig. 1-2-28  IP plane map of n=2 in Mahab area -re- - 123
Fig. 11-2:29 1P planc map of n=3 in Mahab area  ----—c-wcesoecx ceneeenne125
Fig. 11-2-30 1P plane map of n=4 in Mahab area  «esceceneranann - 127
Fig. 11-2-31 1P 2D model simﬁlalibn on line 800N in Mahab area ------ T 129
Fig. 11-2-32(1} Appareni resistivity pseudo-sections in Hara Kitab area -----133
Fig. 1-2-32(2) Apparcnt resistivity psendo-sections in Hara Kilab area ----135
Fig. 11-2-32(3) Apparent resistivily pseudo-sections in Hara Kilab arca  -- - --137
Fig. il -2-33(.1) Chargeability pseudo-sections in Hara Kilab area  -----eeeeemecmeomammim e 139
Fig. 11-2-33(2) Chargeability pseudo-sections in Hara Kilab area  «--r-rmmverscrremnsr e 141
Fig. U-2-33(3) Chargeability pseudo-sections in Hara Kilab area  ---- 143
Fig. Il -2-34(1) Metal factor pseudo-sections in Hara Kilab area 145

—310-



Fig. 11-2-34(2) Motal factor pscudo-scctions in Hara Kilab arca  «eeerevmmmemmmminii i 147
Fig. 11-2-34(3) Motal factor pscudo-scctions in Hara Kilab ar¢a  cevevemmmmmmecemenneccs 149
Fig. 11-2-35 1P planc map of n=1 in Hara Kilab ar¢a  «--veemmmmmmmrmim e 151
Fig. 11-2-36 1P plane map of n=2 in Hara Kilab arga  «-esemeeesemmmmiimmm i 153
Fig. 1-2-37 1P plane map of n=3 in Hara Kilab area  =-ee---cssereescrosescsssnssanssrmsmssancascnasensenes 155
Fig. [1-2-38 1P planc map of n=4 in Hara Kilab 1ea  -+-re-nneemeememmmmmeercs e 157
Fig. 11-2-39 1P 2D mode! simulation on lincs 2200N and 2600N in Hara Kilab arca  ---------r-emeveen 16t
Fig. 0 -2-40 Geophysical survey location in Maqail area  =eseessresmarmmemnmm e 163
Fig. 11-2-41  Apparent resistivity pscudo-sections in Maqail area  —----seseerermrenmecscemcnneneaenenee 165
Fig. 11-2-42 Chargeability pscudo-scctions in Magail area  -reeeeeesmemmmesmemimmmesns e 167
Fig. 11-2-43  Metal factor pseudo-scctions in Maqail arga  ---eeseressssmcrenronms e 169
Fig. Il 244 IP plane map of n=1 in Maqail area -----s=eereemmmenrsmmmmm e 173
Fig. 11-2-45 [P plane map of n=2 in Maqail area  -eeesceemmmmm ettt 175
Fig. [1-2-46 1P plane map of n=3 in Maqail area Ceitsssmesmessesmmsaesseseeressemesaeneenns 177
Fig.11-2-47 1P planc map of n=4 in Maqail arca ----s-ee-mremmemmmmmmece e caae e --179
Fig. 11-2-48 1P 2D mode! simulation on lines 800N and 1200N in Maqail arca  —e-eemmmsmemresmeneans 181
Fig. 1-2-49 Coinpiled geophysical map in Mahab area  «--ererrsmmmmesmsessm st 185
Fig. 1-2-50 Compiled geophysical map in Magail area  ----- S S, §
Fig. 1-3-1 Schematic TEM survey cOnfiguration  =eeeesseeseeorermomoome oo ceiisase s een s 191
Fig. l1-3-2 Example of TEM decay QUIVE  ~-er-mmmmmcmcemc--iistcisissssmmmsmmsmasssesssmsesraaseeeranaenas 194
Fig.l1-3-3 Qbserved and background TEM ICSPONSES  ----sssssssmssensmrmmmmnmmienesasamnnsneasnanaanoaan 194
Fig. lF-3-4(1) TEM:response maps of Loopl in Ghuzayn area{Ch1-Ch10} ----ceommmammommciannnconnnes 197
Fig. 1-3-4(2) 'TEM response maps of Loop] in Ghuzayn area(Ch11-Ch20)  r-eremroemrmrmmmsiesoes 199
Fig. [1-3-5(1) TEM response maps of Loopl in Sarami area(ChE-Chl0)  <reemmesecrmmmrmrmmmreereeeene: 202
Fig. 1-3-5(2) TEM response maps of LooPI‘ in Sarami area(Ch11-Ch20) --------rrmcrmeemaens -205
Fig. 1 -3-6(1) TEM response maps of Loop2 in Sarami area(Ch1-Chl0)}  ---mreemeroercmoscmme el 207
Fig. 11-3-6(2) TEM responsc maps of Loop2 in Sarami area(Ch11-Ch20)  «-mreeeeemmmrmmaenrmnnen o 209
Fig. 1-3-7(1) TEM response maps of Loop3 in Sarami area(Chi-Ch10) e R EEE 2H
Fig. 01-3-7(2) TEM response maps of Loop3 in Sarami area(Chl.l-le)) - 213
Fig. 11 -3-8(1) TEM response maps of Loop4 in Sarami area(Ch1-Chl0) - B Il e 217
Fig. 0-3-8(2) TEM response maps of Loopd in Sarami area(Ch11-Ch20)  «--e-srmmmmrmcencmmecnecnenns 219
Fig. 1-3-9(1) TEM response maps of Loop5 in Sarami area(Chl-Chl0)  ----rmemeememcmeenimmiaanees 221
Fig. 1-3.5(2) TEM response maps of Loop5 in Sarami ar¢a(Ch11-Ch20)  -----mremmeroormcimmo e 223
Fig. [-3-10{1) TEM respounse maps of Loopb in Sarami area(Chl-Chl0)  ----emcommmemmrmcmrcirees 225

—311—



Fig. B-3-10(2) TEM rcsponse maps of Loop6 in Saraimi arca(Chil-Ch20)  cvveeermicinninnnninn, 227

Fig. {-3-11(}) TEM response maps of Loop? in Sarami arca(Chi~Chl0)  semeenmmensnvrresrinnscsrinnn. 229
Fig. 1-3-11(2) TEM rcsponsc magps of Loop7 in Sarami arca(Chl11-Ch20)  ---eeevemimimreneannanannans 231
Fig. I1-3-12(1) TEM rcsponse maps of Eoop8$ in Sarami area(Ch1-Chi0)  «oerereemirminicccnsisinronns 233
tig. 11-3-12(2) TEM response maps of Loop8 in Sarami area(Ch11-Ch20)  <ooeememmemomresannneneeenes 235
Fig.11-3-13 TEM response profile crossing drilling holes in Sarami aréa --------------- R 237
Fig. 11-3-14(1) TEM response maps of Loopl in Hara Kil:ab arca(Chl-Chl0B)  emrmemeemecrecannaens --24)
Fig. 11-3-14(2} TEM response maps of Loopl in Hara Kilab arcatChli-ChZO) ------------------------ 243
Fig. 1-3-15(1) TEM fesponse maps of Loop? in Hara Kiléb area(Ch1-Chi0) -woseevuresnenes ----245
Fig. H1-3-15(2) TEM response maps of Loop2 in Hara Kilab arca(Chl1-Ch20)  «-seecermrmsemeresnececs 247
Fig. It -3-16:(1) TEM response maps of Loop3 in Hara Kilab area(Ch1-Ch10)  -----esreremmmeomemmneees 249
Fig. 11-3-16(2) TEM response maps of Loop3 in Hara Kilab aréa(Chl:I 0l 1 11) [ 251
Fig. I1-3-17(1) TEM respons¢ maps of Loop4 in Hara Kitab area(Chl-Ch T1) NSO 253
Fig.11-3-17(2) TEM rcsponse maps of Loop4 in Hara Kilab area(Ch11-Ch20)  --veveemmvcemseceenanes 255
Fig 11-3-13(1) TEM response maps of Loop5 in Hara Kilab area(Ch1-Ch10)  ----meooesemrasccrorenes 259
Fig. -3-.18(2) TEM rcsponse maps of Loop$ in Hara Kilab area{Ch11-Ch20)  «-euur O 261
Fig. 11-3-19 TEM response profile crossing drilling holes in Hara Kilab area  ====s-veeresvmsreennoneeas 263
Fig.11-3-20 Compiled geophysical map in Ghuzayn area --—----e-mmrrevmeeesenees S peneaes 265
Fig. 11-3-21 Compiled gcophysical map in Sarami arca  ~----=emeceemomsmmomemc ittt nanes 269
Fig. 11-3-22 Compiled geophysical map in Hara Kilab area  -~-----esmommeeoencnonacneas emmmmeeneas 271
Fig. Il -4-1 Location map of borcholes in Ghuzayn area - e - ---274
Fig.I1-4-2 Location map of boreholes in Sarami area  --+- - - 275
Fig.-1-4-3 Location map of borcholes in Hara Kilab area  -e-cececese- femeecameess4sssesssesnsanesenmenn 276
Fig. l1-4-4  Cross scction of borehole sites in Ghuzayn Body No.3  —-eoammmmmsmms e 288
Fig. 11-4-5 Copper assay disiribition of of Ghuzayn Body No.3  ---- 289
Fig. 11-4-6 Isopack map of Ghuzayn Body No.3  ---- - J— 289
Fig. i[-4-7 Depth of the top of Ghuzayn Body No.3  +-eeeueee- S, 201
Fig. [1-4-8 Depth of the bottom of Ghuzayn Body No.3 --------- S 291
Fig. 1-4-9 Verlical changes of Copper assay of each hole(1) -- - -394
Fig I[-4-10 Vertica} changes of Copper assay of each hole(2)  --=--amemmemmmmmm el 295
Fig. l1-4-11 Corrcspondence between TEM and drilting results in Ghuzayn Body No.3  -—---veeeeve- 297
Fig. 11-4-12 Cross scction of borehole site in Sarami area - - S 200
Fig. [1-4-13  Cross section of borehole site in Hara Kilab area - et ceenee 300

—312--



Fig.ltl-1  Schematic view of Ghuzayn Body No.3  cereremmi et 303

Table 1-k-1
Table 1-1-2
Table 1 -4-1
Table H-1-1
Table M-1-2
Table H-2-1
Table 11-2-2
Table 0-2.3
Table H-3-1
Table 11-3-2
Table If-3-3
Table I-3-4
Table 1i-4-1
Table ﬁ-4-2
Table H-4-3
Table It-4-4
Table 1I-4-5

Appendix |
Appendix 2
Appendix 3
Appendix 4
Appendix 5
Appendix 6
Appendix 7

List of Tables

Conlent and amount of work for Phase I «-veeevmmm ool 4

Laboratory work in Phase Il cocememmme e 4

Summary of drilling resolls in Ghuzayn area  -----eemveemscermr el 19
Description of thin scciions of surface samples  ---c--commmeoemrmriencie el 42
Results of X-ray diffraction analyscs of surface samples  ——---oneemvssmnmiercmnn e 43
Survey amounts of TDIP  cceomor e 44
Specifications of TDIP survey instraments  «--eeoemeeme e e e 45
Resistivity and chargcability of rock samples  v-emmememcvcome e 49
Survey amounts of TEM  commmm e s 190
Channel times after switch O ~vocemes e 190
Specifications of TEM survey instrumients  eeseevemvm e oo nee 150
Depth estimation in survey area  --------- L P L LT L TR DRI 195
Drifling survey conducted in Phase 1 ceeceemmemeomim et 277
Description of thin sections of drilling cores  =e-saesemmmsmems e 278
Description of polished section of drilling cOres - eeavemmmmmmmm el 279
Results of X-ray diffraction analyses of drilling cores  ---m-m-mmmeemeree e 280
Summary of drilling results in Ghuvzayn area  -=--veveeeesem ool 287

List ef Appendices
Drilling equipments and consumecd materials

Generalized drilling results and progress record of drilling
Drilling logs

Assay resulls of drilling cores

Assay results of surface samptes

Descriplion and photographs of polished seclions of ore

1P tomography survey resulis

--313--






APPENDICES



Appendix 1

Drilling equipinents and consumed materials



Drilling Equipment

Rig-1 Rig-2 Rig-3
Model RAMROD-H VOL-180 N-18(f51.)
Maker Joy Manufacturing |Voltas 1.td. Acker Dnll
Co. USA fndia Co. USA
Mowting Truck mounted Truck mounted Skid Mounted
4WD 4WD
DOnlling capacity 450 m 650 m 600 m
with NX size wire
Line coring
Aungle hole drlling | Upto 60 deg. Vettical only Upto 60 dep.
capacity
Circulation pump | 35 GPM 37 GPM 37GPM
800 PS1 1000 P8I 1000 PSI




Consumed material

fioleNo.  |MIOR.GIIMIOR-GISMIOR-G36{MJOB-G37IMIOR-G38[MJOB-G39| MIOB-1L
Bit: NW i i 1 1 ! 1 1
it NN ; i i 1 1 ! 2
Bit. BX i . ] ]
lighon | 30 25 30 33 25 35 45
Mud (kg) 210 210 260 310 220 360 480
Cement (kg)] 100 50 200 200 150 300 250
MloloNo. | NUOB-Z| MIOB-§1 | MIOB.S2

Bit: NW ! l !

Bit NX 1 1 i

Bit: BX. - . -

Lightoit )| 30 30 30

Mud (ke) 230 230 240

Cement (kg) 150 [0 250




Appendix 2

Generalized drilling results and progress record of drilling






Progress record of drilling

MIOR-G35

Hale No. MIOR-G34 | MJOR-G3S MIOR-G3T | MIOR-G3& | MIOR-G39 | MIOR-II
Prepacation s 1020 926 226 123 1123 1213
Days (A) 05 05 1 1 1 i |
-3 . ‘ .
£ IDsitling 10/ 0 LT | 10:20t0 111 | 92710 10413 | 92710 10419 | 1129 10 12/11] 102410 1277 § 1271410 110
2 |Pays (") 185 15 16.5 225 18 14 28
=
A |Removing 12 1114 1013 10:19 1212 128 1
Duys © 1 03 05 05 1 1 1
Total days D) 20 16 i8 24 20 16 30
4 [Panncd deph (B)]  250m 200m 250m 270m 300m 200m1 350m
& {Drilled depth ] 25040m 200.10m 251.00m 270.15m 300.60m 201.90m 350.70m
£ [Overburden G)| 1.00m £.90m 13.15m 12.50m 3.05m 935m 7.05m
§ Core kength {H) 247.55m 19530m 248.60m 267.85m 25885m 198.85m 344.30m,
ot |Recovery P 9% 5% T 99% 9% 98% 98%
;a:a HW casing 2.20m 3.00m 2.00m - 1.50m 2.00m 3.00m
"5 NW casing 6.15m 11.20m 11.50m 8.00m 9.65m 9.20m 19.55m"
NX casing - - - . C. - .
o |meter /day (#B)|  13.54m 13.24m 1521m 1201m lf;.mm" 1442m 12.53m
2 |meted total day (BD)|  12.52m 12.51m 13.99m 11.26m 1503m 1262m 11.69m
Hole No. MIOB-H2 | MIORS1 | MiOB-S2
Preparation 1214 12300 1231] 1230w HiE
Days (A) 1 2 3
'8
£ |oritting 12151012/28] 110l | 120122
2 |pays {B) LS 16 21
=
& |Removing _ 12:/30 116 1/23
Days © i 1 i
Total days ®) 17 19 25
T |Planncd depth (E) 250m 250m 250m
& |Dotted g @] 25130m | 25040m | 23385m
5 [overburgen ()| 270m £.60m 1.00m
g [Coretength an| 24850m 244.95m 250,10m
&2 |Recovery HE) 9% 98% 100%
=S-n HW casing 1.00m 1.50m 2.50m
é NW casing }3.80m 7.65m 26.00m
NX ¢asing
g meter fday (F/B) 16.75m 15.65m 12.05m
% Mmeterf total day (FD)|  1478m 13.18m ©10.15m
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