and three Pakistani personnel. Both Japanese and Pakistani team each
rented a house in ¥huzdar, used them as camps and commuted by Jeep to the

site,

(4 Transportation of equfpﬁent and material

Most of fhe equipmeﬁt were trdhsported.from Japan by seca and fandedfat
Karachi. " From here, thé equipment was transported overland to-Khﬂzdar'and
the material dismounted. From Khuzdar to Gunga, for 16 km, the équipment
.was transported by truck using existing ‘road. The six kilometers between
Gunga and ‘Surmai-] ~J was mnegotiated by truck using a road . newly
constructed by GSP. ‘Also: during .the monsoon season, the road was
_destfbyed, at several iocalities and the supply of water was hindered

several times by heavy rain.

(5) Water for drilling

The water necessary for drilling was transported by trucks. During
the earlier part of the operation, water was obtained from a river- near
the Khuzdar town. After the. arrival of the monsoon .season, water was

available in.the vicinity of the site.

(§)  Withdrawal.
_After :the completion of the operations, most of the. equipment was

stored . at the drilling site.  The cores were siored in the GSP camp -in

Khuzdar town.
2 —1—-1—2 Progress of drilling

The progress of each drilling was as follows. Various relevant data.
are laid out in tables and charts, namely. working -time. analysis of the.
drilling operation{Table I ~2-5), record of the drilling operation (Table
o -2-6~11), summary of the drilling operation(Table I -2-12~17), chart of

drilling progresé(Fig.H —2-4~9) .

(1) wWip-1

H¥X diamond bit and bentonite mud were used for so0il and weathered
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horizon down to 4.10 m, the hole reamed by HX casing metal to 4.10 m and
HY casing pipe inserted.  For the bedrock, NQ.wireline with bentonite mud
and mud o0il were used. ‘Since the limestone . in the shallower parts had
fractures developed which cften caused total-loss . of water, the hole was
reamed by. NX casing shoe every 3~6 m, and casingrpipe-inserted to 53.10 m.
After attaining the depth of 111.4 m, five days from 16:May to 20 May were
Islam Eid and. the operation was suspended. When the wdrk-resumed after the
five-day recess; the friable shale had collapsed at 69~73 m and ‘it was
difficult to clean. Therefore, the hole.was reamed. by NX casing shoe to
77.10 m and NX casing pipe extended to that depth. After that, NQ wireline
was used down to 240.10 m and BX casing pipe inserted. Then, the remainder
down to 401.00 m was drilled by BQ wireline with bentonite and mud oil. As
measures counfering the loss of fluid after inserting the casing pipe, Tel-

stop and cement milk were injected.

(2) MIp=2

HX diamond -bit and bentonite mud were used. for soil and weathered
rocks down to 4.10 'm, then -the hole. was reamed by HX casing metal to the
same depth and c¢asing .pipe inserted. ..Reaming -and extension by NX casing
shoe were carried cut .simultaneously with drilling and NX casing pipe was
set at 28.10 m. - After attaining 210.10 m, BX casing pipe was inserted,.
Below that depth, BQ wirline with bentonite mud and mud oil was used down
to 351.00 m. During limestone. penetration, total fluid was often lost and

Tel-stop and cement milk were injected at each loss.

(3) MIP-3

HX diamond bit and bentonite mud were used for soil and weathered
rocks to the depth of 4.10 m. Then the hole was reamed by HX casing metal
to 410 m and HX casing pipe set. .Below that depth down to 22.10:m, NQ
wiréline with bentonite .mud and mud vil were used, reamed by NX casing
shoe -and ‘NX casing pipe. was:& inserted. . Down to. 180,10 -m, .NQ wireline
drilling method.was-used and BX casing. pipe: was set. - Then BQ wireline
with bentonite mud: and oil was wused to 300.30 m, Fluid was often lost,
with total. a loss below 290:m, Tel-stop and cement milk were injected at

each occurrence.
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(4) WIP-k

HX diamond bit and bentonite mud were used for soil and wééthered
rocks to the depth 4.10 in. The hole was reamed by HX casing metal to 1.60
m- and HX ¢asing pipe set. Belaw thé‘depth down to 33.10 m, NOQ wirelins
with bentonite mud and o0il were: used, reamed by NX casing set and NX
casing pipe inserted. - TDown to 240.30 m, NQ wireline drilling method wWis
used and BX casing pipe was set. Then BQ wireline with bentonite mud and
mud o1l was used to 401.00m.  Fluid was often lost and Tel-stop, cement
milk were injected at each occurrrence. After the completion of drilling,
réecovery of BX casing pipe become difficult and it had to be cut at 210.00

m and the pipe above that depth was recovereéd.

(5) HIP-5

HX diamond bit and bentonite mud were used for s0il and weathered
rocks to the depth of 4,10 m. The hole was reamed by HX casing metal to
.10 m and HX casing pipe set. Below that depth down to 54.10 m, NQ
wireline with bentonite mud and mud o0il were used, reamed by NX casing set
and NX casipng pipe inserted., ' After drilling down to 231.50 m, BX casing
pipe was inserted. The BQ wireline with bentonite mud and mud oil was
used to- the depth of 401.00m. Tel-stop and cement milk were-injecte&
whenever fulid was ‘lost. - The loss of  fulid at 126.90m could not be
stopped by large amount of Tel-stop, cement milk and straw. - It was
stoppde by dropping cement balls in plastic bags into . .the leaking parts
and stabbing it with rod. ‘In this hole, the recovery of NX casing pipe
become difficult and the lower 30 m was abandoned together with diamond

shoe.

(6) MHIP-6

HX diamond bit and bentonite mud were used for secil and weathered
rocks to the depth &.10 m. The hole was reamed by HX casing metal te 3.10
m and HX casing pipe set. Below that depth down to 42.10 m NG wireline
with bentonite mud and mud oil were used, reamed by NX casing ‘sheoe:dnd NX
casing pipe was inserted. Wireline drilling continued below that depth,

put the drill was often jammed bhetween 180 to 200 m by collapse:  of ‘the

.



mineralized fractured. zone., Therefore, BX casing pipé was inserted at
210.5_0 m. After this_,‘ BQ wireline with_b_gntonite milk e_md mud o0il were
used to the depth of 40\.0_0 m. Tel-stop and cement milk were injected
- whenever loss of fluid occufed. The recovery of the NX casAing 'p'ipe' be“c':o_m-e-

" difficult in this hole and lower 39.00 m and daimond shoe were abandoned.
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Table Tt -~2-2

Dritling: Machine and Equipment Used

Drilling Machine Model “L-38*
specifications: -
Capacity | L
‘Dimensions L X W x H
Heisting capacity

Spindle speed
Engine Model *F3L95127

"1 det

700m. (BQ-WL)

2,150mmX 1,170mmx 1, 450mm
4,000kg

Forward 211,438,803,1,000rpm
51ps/2,200rpm

Drilling Pump Mdel *WLMG-15h"

Specifications:

Piston diameter
Stroke

Capacity

Dimensions L X W X H
Engine Model *“NS-130C7

1 set

68mm

T00mm

discharge capacity 1004 /min
2,350mmX 720mmx 1, 120mm
13ps/2,200rpm

Wire line Hoist Model “SK-1-110"

Specificaticons:
Rope capacity
Hoisting speed
Engine Model "NF-110*

i set

500m
8~105m/min
11ps/2,200rpm

Mud mixer Mdel *HM-250*

Specifications:
Capacity
Engine Model " NS-65C*

i set

2004/600rpm
7ps/2,400rpm

Generator Model * YSG-10E”

Specifications:

1 set

Capacity T0KVA 8KW 100~200V
Generator Model " ¥SG3000B” i set
Specifications:

Capacity 2,7KW 100V

Water supply pump Model " U-40KT*

Specifications:

2 set

Capacity discharge capacity 300¢4/min
Derrick 1 set
Specifications:
Height 9.5m
Max load capacity 4,000KG
Drilling tools
Drilling rod NQ-WL 3m 80pcs
BQ-WL 3m t34pcs
Casing pipe HX Tm 1pc
HX 1.5m 2pcs
NX m 2pcs
N¥ Im 25pcs
BX 3m 80pcs
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Tablell -2~ 3 Drilling Meferage of Diamond Bits Used

_ Drilling Melerage by Unit  :Heter ' Total
ftem | Siza| Bit Ko WIP-1:| WiP-2. | WIP-3 | wip-4 | MIP-5 | WIP-§ ().
3 SUK [ 185874 410 | 4ul0 | 410 4.10 410 410} 24.80
| Total| Drilling lengih/bit: (24.10 : .10
24,20 | 27.80 |
I TN
TN Y A
NR T A
L _— ii:
o |
Biamond | NQ | NNP- 1| 73.00| 13,00
- — S R riry
b T e 2R et i
................... e
"""" 59.40
............................ s
T §3.80,
49.90
o 96, 20 30,20
o , _ : 86.00 |  £0.00
206,00 | 176.00] 236.40] 227:40. 206.40) 1,288.60
Total Drilling length/bit (1,288.60/20). 8443
Ng-301 | _ 3460 46.90 R 81.50
""" Ns-302| 53.501 340 84.90
AAAA NS-303 : 73260 50,20 3280
NS-304 D Y N 52,80
S : e . s
BY 65. 20 - o N 86,20
4 e - _ R e =
ST TS N N U R 59.80 | 83.90
............. o B
NBP- 2 35.00 53.50 88.50
e e e B e
T . T . o 71.10 77,10
' §60.50 | 140.90 | 120.70f 160:50 168.50| 190.50] 942.60
Total ' Drilling length/bit (942.60/12) . " 78.55
_ 187869 | 73.00 | 24.00{ .18.00]. | j 115.00
Diamond | §X | 187870 o 29100 | 50.00| 38.00| 117.00
shoe ] 73.00] 2400 az.00| .29:00 50.00 38.00 232.00
: Total ' Drilling length/bit (232.0072) 116,00
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Table T —2~4

Eependable |tems Used

_ Quantity . ; ;
Description Specifications Unit HIP-1 | WIP-27) - MiP-3 MﬁP—d WIP-5 | MIP-6 To(al
Light oil _ ' 0| 2,520 1,755| 2,400 1,725] 2,280 2,305 | 12,985
e 1 Tl : - iggrh. T et NNH%EB“

Diamond reamer

Casing diamond shoe

Casing metal shoe

Casing metal shoe

Corc barrel Ass’y

Core barrcl Ass’y

Core lifter

Core iifter

Thrust ball bearing pe| 4 4 40 4
tnaertabe stabilizer | NQ-TL pe NI 1
Tunertube stabilizer | BQ-¥L e Y % Y
Chack.piece | | TRTAR set - - 1 1
Chack piece | Bo-¥L set] - S

‘Cylinder liner NG-15L 68am | we| -1 7 - 2
Piston rod HG-15h | pe - ? - 2
“Piston rubber ¥e-15h 68am | pe - 4 - £l
Valve seat ¥G-15h Y 8 8 -
i e . ;

V-Paciing _________ MG-1bh

e

e R T

Core box TR

Core box | BewL
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Tablell -2-6 Record of ‘the Drilling Operation on MJP-1
Prilling length Totsl Shift Hdrk}ng man
. Core _ ;
Shift 1| Shift @ Shift 3| Driliine length Drilling Total Enginéer Yorker
- m n a o n shift | shift nan nan
May
10 | Reassenb 7.00 T.00 3.00
it 4.50 6,90 7.00 18.40 18.40
12 6.20 5.50 5.40 | .17.10 17,10
1| - 630 7.10 g.60| - 22.00|  22.00
14 7.80 9.30 8.70 25.90 25.90 13 14 20 59
15 0 8.20 7.80 4.80 21,00 21,00
16 | Hoti day | '
17 [Hloli, day
18| foli day
19§ Holi day
20 | Holi day _
21| Reaming | Reaning 2.30 230 2.30 4 6 8 24
22 8.00 B.50 6.%0 21.40 21.40
23 7.30 6.50 7.50 [ - 21.30 20.50
24 4.00 6.80 Se.30|. 20,10 1,70
25 5.80 5.50 6.20 17:50|  17.40
26 7.90 7. 60 7.00 22.40 22.40
27 7.70 s.r0| 40| 17,00 16.90
18 7.10] Int-C.P| Int-C.P 7.10 7.10 19 it 28 81
29 10.50 8.30 9.30 29.10 29.10
30 9,30 8.30 8.90 27.50 27. 59
31 8.50 9.30 9.10 26.90 26.60
June "1 9.30 .49 10,90 29. 60 28.50
2 10.80 9.40 .20 31.40 31.30
3 10.60 5.401 Out-C.P 16.00 16.00
1| Disnant 17 19 27 82
Total 139.90| 126.30{ 134.80( 401.00) 395 10 53 80 83 248
Abbreviation
Trans - :Transportation Ins-C.P :Enserlinﬁ casing pipe
Tra-Reas :Transportalion and Reassemblage Qui-G.P :Téking.out casing pipe
Reassenb :Reassemblage Reaning ‘Reasing for casing pipe
Dismant :Dismantlenent Stopihg_ :Stoping for water Ieakage

-98-




Table I -2-7

Record of the Drilling Operation on MJP-2

Yorking man

Drilling length Total Shift
o ' : .Cbre_
Shift 1|Shift 2{Shift &|Drilling]| longth | Drilling| Total] Emgineer | ¥orker

‘ m n n mn " shifl | shift " man man
Rp?il 21 Raaééemh

22 | Reassenb

23 4.60 5,80 1.90 15.30 13,60 3 5 12 38

24 5.20 3.20 4,50 13.00 12.20

25 §.00 7.40 5.70 29.60 22,40

26 6.90 g.70 §.90 23.50 | 23.50

27 7.60 §.90 8.50 23.60 23.00

28, 9.10 3.40 8.80 26, 80 26.30

29 8.50 7.40 §.50 22.40 22490

20 8.10 9.00 8.10 28,20 23,20 21 21 28 83
Yay 1 9.50 8.90 9.00 27.40 27.40
' 9 900 4.40 5.00 18.40 18,40

3 8.00 §.20 9. 30 23.50 23.50

4 11,90 9.50 1.20 28,60 28.40

5 5.60 §.50 5.99 18.00 18.00

] 6.80 7.50 3,10 22.40 21.490

7 4. 40 10.40 8.90 28,70 28.60 21 21 23 82

8 8.90 5.80 | Oul-C.P 14.70 14.70

9| Dismant ' 2 4 7 20

Total | 126.10]° 117.50| 107.40| 351.00( 347.00 47 51 75 221
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Tablell -2-8

Record of the Drilling Operation on MJP-3

Drilling length Total C Shift Yorking man
COPB ) .
Shift 1| Shift 2| sShift 8|Drilling| lemgth | Drilling| Total | Engineer | Worker
: ‘ n n f m n shift | shift han nan
ﬂay ~ 25| Transpor
26 | Tra-Reas 2 8 20
21} Tra-Reas
28 | Tra-Reas
29 | Tra-Reas
38| Tra-Reas
31 4.10 4.10 1,380
April 1 B. 30 4,40 3.60 14.50 13.70 _
2 2.50 4.00 5.80 13.30 12.80 7 i .28 69
3 5.30 5.10 5.00 16.00 16.00
4 B.10 4.00 5.20 i6.30 16.30
5 5.20 7.20 5.90 18.30 18.30
B 5.20 7.00 5.80 18.00 17,60
T 6.10 6.10 4.40 18.60 16,60
8 4.90 .10 5.10 16.70 16.70
9 6.00 6.00 §.70 16.70 16.70 21 21 28 70
10 .70 5.00 5.20 16.90 16.90
Il 8.8¢ 3.80| Ins-C.P 12.70 12.30
12 1.90 7.70 8.40 18.00 18,08
13 6.60 4.60 5.40 16,80 16.60
14 7.30 7,30 6.29 20.80 20. 80
15 4.30 6.20 B.20 16.70 16.70
16 7.50 8.00 .70 22.20 22.20 70 21 28 70
¥ 4.80 3.59 5.70 14,08 13.70
18 4.60 .60 0.50 6.70 6.70
i9 5.70 | Out-C.P| Out-C.P 5,70 5,70
20 Dismant 7 10 15 37
Total 110,20 95.80 91.80 300.40 296,10 55 65 107 266

~-100-




TableTT-2-9  Record of the Dril I-i.ng. Operation oﬁ.MJP—4‘

Drilling longth .‘ - Total shift wgpkiﬁg man
. Cﬁfé. - l
shitt 1| shift 2| shift g Dritling | length |Drilling| Total| Engineer | Yorker
n o a m| n shift | shift’ ma? man

June 5 ﬁeassemb ?

6 § Reassend

(N N 11N 3.10 850 19.20] 15.30

8 7.60 3.30 7.10 i8.60 18.60

g 11.20 12.99 12,30 | 36.46 35,10

10 .00 1.60 8.40 21,00 21.00

i T t2.40 12.40 34.40 - 34.40 15 17 |- 28 : 36

12 11.20 9.40 10.20 30.80 30,80

13 16.70: 8.20 .30 27.74. 27.70

14 9.50 10. 60 3.40 28.50 28.50

15 g.30 9.30 5.30 23.40 | 23.90

18 1.60 9.60 10.90 29,10 2210

11 10.10 8.80 5.90 24,801, 23.70

13 3.70 9.30 3,601 . 26.60(  26.10 21 21 28 85

19 .70 - 5.%0 10.40  28.40  28.40

20 11.30 10.30 i1.50} . 33.10 33.00

21 10.36. 9.30 5.90 2550 25.50

2é Out~C.P

23| Dismant ' ) 8 11 I 19 ; ’ 59
;- Totai' 137.80 | 128.00] 135.20| 401.00| 394.10 45 | 49 s | 230
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Table-2-10  Record of

the Dri!ling Oparation on MJP-4§

Drilling length Tot;l S$hift Yorking man
Core
Shift &|Shift ~2|Shift 13| Drilling| length | Drilling| Total| Engineer | ¥orker
m n a .m n shift | shift man man
July Reassenb’ . .
20 L0 -  5.30 5,40 1.60
21 §.00 5.30 5.40 16.76 12.40
22 5,70 4.60 5.60 15.99 15.20
23 6.10 6.10 6,00 18.20 17.49 t 11 16 . a1
24 10.19 6.70 - 16.80 16.80
25 | Holi day
26 0.50 11.00 12.70 24,20 24,10
27 7.20  8.30 9.80} - 26.30 26.30
28 | Stoping| Stoping 4.90 460 4.00
29 9.10 8.50 8. 60 26. 20 26.20
30 8,90 3.20 5.80|  .23.90 23.80 15 17 23 88
_ 3 7.80 3.20 8.10 2410 24,10
August 1 7.20 8.20 040 24.80]  24.80
2 1.00 3.00 g.50 13.50 13.50
3 8.30: 10. 60 2,60 21.50 21.50
4 7.10 9.20 9.10 25.40 25,30
5 4.60 8. 30 9.30 22.20 22.20
6 6.40 11,20 10.60 28,20 28.20 21 21 28 84
7 .50  10.80 7.20)  27.80|  27.80
8 8.00 9.30 9.10 26.40 26.40
9 5.70 [ Out-€.P| Out-C.P 5.70 5.70
10 Dismant
1l Pismant
12| Dismant. 7 12 24 71
Total 123.40| 139.50| 138.10) 401.00{ 390.10 54 61 91 270
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TableIl -2-11

Record of the Drifling Operation on MJP-G

Drilling length Total Shift Working man’
Core
Shift 1| Snift 2|S8hift 3| Dritling| length | Drilling Total | Engineer | ¥orker
n ) a n n shift | shift man ‘man
tune 24 ) Tra-Reas
25 Tfa—heas 2 3 24
26| Tra-Reas'|
271 Tra-Reas
28 | Tra-Reas ._ . _
29 7,10 | 6.00 5.20 18.30 11.80
30 5.00 7.90 2.90 15.80 1570
Juty 1 6.20 1.70 1080 21,50 21,20
S 2 11.60 3,00 Stopinz 14.60 14.20 11 15 28 82
3 2.20 7.10 8.00 17.30 17.20
| 6. 30 8.20 12.20 26.70 26.50
5 8.70 10,19 3.00 26.80 |  26.80
8 9.80 8.30 6.20 24,30 24.30
7 8. 10 1.40 476 2020 18.40
8 7.30 5.80 5.80 18.98 18.70
g .10 Ent-C.P{ Iat-C,P 6.10 8,10 19 21 28 81
10 2.00 10.50 6.60 25,10, £5.10
1 16.20 11.10 11.80 33.10 33.10
12| 10.20] Stoping 8.00 18.20 18.20
13 8.80 12.40 g.70 29.90 29,90
14 7.10 9.10 9,90 26.10 26.10
15 2.80 9.80 5.60 §.20 g9.29
16 3.80 6. 60 2.40 17.80 17.86 20 21 28 84
17 .00 8.60 30,00 25.60 26.40
18 4,50 | Qut-C.P - 4.50 4.50
19_ Dismant - - § & 11 33
Tolal 146.801 127,80 126.60 | 401.00| 391.00 54 65 103 304
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TableIl-2-12

Summary. of the Dritling Operation on MJP-1-

Survey Period- Total man day :
Period ' Days York day Off day Engineer | Yorker
Operation ' days | days man man
Proparation | 10.5.1088 ~10.5.1988 0.5 0.5 0 R T 3
Drilling
Drilling 10.5,1¢88 -~ 3.6.1988 24.5 18 5 74 218
7 Recovgring :
: , 0.5 0 EI D
Renoving 4.6.1988 ~ 4:6.1988 1 1 0 | s L
_ Total 10.5.1988 ~ 4.§.1988 26 21 b 83 248
Drilling length . - Core recovery of 100.n hole
Lenzth 400.00 m 110 . m ‘ ' ‘Core
planed Overburden Depth of hole Core ‘recovery
increase M n - T€COVETY conutated !
or Cn) (%) (%)
Decrease Core length 395,50 - _
in 0 ~ 100 97.9 97,0
length 100 ~ 200 98,7 97.8
Length Core % 200 ~ 300 99.9 98.5
drilled 401.00 nm- FECOYBIY ‘98.7 300 ~ 401 89.5 99.0
Yorking hours h RIN b4
Drilling 278°50° 60.1 57.8 Efficiency of Drilling
Other working 1757 40° 31.9 - 36.4 Tolal n/work 401.00 m/ 19 days
Recovering 930" 2.0 2.0 period{m/day) (21.11 n/day)
Total 464° 00° 190 - 96.2 Total a/total . 401.00 o/ 53 shifts
Reassemblage 9°00° 1.9 shift (a/shift) C7.51 n/shifty
Dismantleﬁgnt_ 9°00° i.8 Brilling length/bit(each sized bit) _
Water Bit size HX e © BQ
transportation ((1497007) Drilied
Road construction length 4. 236.40 160.50
and others Core
6. Tolal 482° 00° 100 length 0. 235.00 | 160.00
Casing pipe inserted
Yeterage
Size | Melarage | drilling X 100 [ Recovery
' length -
(a) (%) (%)
HX 4,10 1.0 100
NX 77.10 19.2 100
BX 249,50 60.0 100
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TableNl -2-13 - ~Summary of the Drill ing Operation on MJP-2

Survey Pariod : " Total man day
. Period . Days York day Ofl day Engineer Yorker

Operation ; . _ ' o days |  days man ). . man

Preparalion | 21.4.1088 ~22.4,1888 2 2 0 8 | o
_ ' Driiling

Drilling 23.&.1988 ~ 8.5.1988 18 fﬁ : 0 64 188

' ' - Recovering '

Renoving 9.5.1988 ~ 9.5.1988 1 1 0 3 .8

: Total. '21.4.1988 ~ 9.5.1988 18 19 g 15 221

Drilling length . . 7 ' Core recovery of 100 n hole .

' Length 250,00 nm 0.90 Core
planed Overburden | Depth of hole Core rBCOVEry
Increase n recovery cunulated
or . Cn) (%) (%)
Pecrease Core length 347,00 _. .
in. ' D~ 100 981 98.1
Yength 100 ~ 200 100 99.0
Lenglh Core 200 ~ 300 98.8 98.9
drilled 350,00 m: re¢overy 9.1 300 ~ 350 . 99.8 951

¥orking hours h ] ' .

Fbri]ling 261°20° 67.5 63.6 Efficiency of Drilliné
Other workiag ~ | 122740 3.7 29,8 | Tolal a/work 551.00 a/16 days
Recovering. 300 0.8 0.7 | period(n/day) (21.93n/day)
Total 38?'00'_ 160 941 Total m/tolal 351.00 n/47 sﬁifts
Reassenblage 3= 00’ 1.4 shifl (m/shift) ' t'?.dﬁm/shift)
Pismantienent 6* 00’ 1.5 Drilling length/bit(each sized bit)
Vater Bit size X Ko | Bg.
traﬁspofﬁation (210'00') Drilled
Road construction length 4.10 206.00 140L90
and others Core
G.Total 417004 -100 length 3.00 20440 139.60
Casing pipe inserted B
Fﬁ Heterage
Size ¥eterage | drilling X 100 Recovery
iength
Cm?d (%D (%)
HX 1.10 0.3 100
NX 28,10 8.0 100
BX 210,10 60.0 100
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TableTl ~2-14

Summary of the Orilling Operation on MJP-3

Period

Total man day

Survey
Period’ Days Y¥ork day Ofr day Eagineer | ¥orker
‘Operation : days days . man man |
Preparation 25.3.1988 ~ 30.3.1988 6 (R 0 24 59
Drilling ‘
Drilling 31.3.1988 ~ 19.4.198%" 20 20 0 80 200
Rocovering
Removing 20.4.1988 ~ 20.4.19881 1 1 0 3 e
Total 25.3.1988 ~ 20.4.}988 2T 27 0 101 266
Drilling length | _ Core recovery of 100 o ‘hole -
Length 300.00 a 108 o Core -
pianad ’ Overburden Depth of hole - Core recovery
[ncrease o m ‘ récovery cumulaled
or ' Cm ) (%D (%5
Decrease Core !engtﬂ £96.10
in 0 ~ 100 96.9 96,9
length 100 ~ 200 99.6 98.2
Length Care B 200 ~ 300.8 99.7 93.7
drilled 300.80 recovery 98.1 '
Yorking hours np s 5 )
Prilling 282'50' 1.0 83.1 Efficiency of Drilling _
Other working 181° 107 39.0 3400 Total m/work 300.80 n/20 days
Recovering - period(n/day)  (15.04a/day)
Total 4647007 100 §7.1 Total m/total 300.80 m/55 shifts
Reassenblage 59f30' 1.2 shift (n/shift) ( 5.47Tn/shift):
Diemantlement 900’ 1.1 Drilting length/bit{each sized bit) -
Yater _ Bit size BX NG BQ
transportation (302°00°) Drilled
Road construction length £.10 176,00 120,70
and others : Lore '
G.Total 5327 30" 160 length 1.80 173.9¢0 120,49
Casing pipe inserted )
[ Meterage
Size Heterage { drilling > 100] Recovery
lengtih
Ca)d (%) (%2
#x 4.10 1.4 169
HX 2z. 10 7.3 100
BX 180,10 80,0 104
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Tablell -2-1%  Summary of the Drilling Operation on MJP-4 -
Survey Poriod ~Total man day
Peried * Days ¥ork day 0ff day Engincer Yorker
Operation ‘ days days man | man
Preparation | 5.6.1988 ~ 6.6.1988 2 2 i 8 .28
_ Drilling _
Drilling 7.6.1888 ~ 22.6.1988 16 }5 ’ ! 1)) 184
) Recovering
, _ . 1 0 3 9
Renoving 23,6.1988 ~ 23,6.1988 1 1 0 4 12
Total; 5.6.1988 ~ 23.6.1988| 18 19 B 15 230
Drilling lengih- : Core recovery of 100 = hole
Longth | 400.00 m 0 n Care
planed Overburden Depth of hole Core récovery
Increase . ] n recovery cumulated
or Cn) %) %)
llectease Core length 394.10-
in 0 ~ 100 94.8 94.8
length 100 ~ 200 100 974
Length ) Core ok 200 ~ 300 98.4 87.1
drilled 401.00 ®» | recovery 98.2 300 ~ 401° 99.9 98.2
¥orking hours h 1 b3
Drilling 230° 30" 8.5 57.6 Efficiency of Drilling _
Other workiang | 138° 00’ 37.0 4.7 Total afwork £01.00 /15 days -
Recovering 530" 1.5 1.4 period(a/day) (26.?3p/day)
leal 375° 007 100 83.1 Tolal m/total ° 401,00 /45 shifts
Reasseablage 187 00° 4.4 shift (o/shift) _ ( 8.81n/shift)
Dismantiement 7* 00" 1.8 B Brilling length/bit{each sized bit)’
Yaler Bit size 1y e B9
transporlation (97°00") Drilied
Read consiruction iength 4,10 (236.40 160.50
and others Core
G.Tolal 400° 007 100 length 2.00 233.30 158.80
Casing pipe ingg}ted
' Heterage
Size Meterage | drilling X 100 | Recovery
length
(a)d (%) (%)
nx 1.60 6.4 100
NX 33.10 8.3 100
BX 249.58 60.0 87.5
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Tabla Il -2-16

Summary of the Drilling Operation on MJP-5

Survey Period " Tolal man day
Period - Bays - Kork day 0ff day Engincer ¥orker
Operation days days ‘man | man
Preparation .| 20.7.1988 ~ 20.7.1988 0.5 9.5 0 7 :
: Drilling
Drilling 20.7.1988 ~ §.8.1988 20.5 19.5 1 11 226
‘ Recovering
Removing 10.8.1988 ~ 12.8.1988 3 3 0 12 .35
Total 20.7.1988 ~ 12,.8,1988 24 23 i | 91 ; 270
brilling length Core recovery of 100 m_hole
| Length 40096 o b Core
.planed Overburdan Depih of hole Core recovery
increase o a .recovery | cumulated
or (o) %o %)
Decrease Core length 890,10 ' _ _
in 0 ~ 100 89.3 89.3
iength 100 ~ 280 99.9 948
Length Core y 200 ~ 300 99.9 96.3
drilled 401.00 @ recovery S 97,2 300 ~ 401 100 97.2
Yorking hours b % ¥
Prilling 261°30° 6.5 59.9 Efficiency of Brilling
Other working 200° 30° 3.4 10.6 Total n/work 101.00 n/19.5 days
Recoveriag ! period(s/day) (20.56m/day)
Total 462°00° | 100 93.5 | Total m/total 401.90 n/54 shifts
Reassenblage 5°00° 1.0 shilt (m/shift) ( 7.43m/shift)
Dismantlement. 21° 09’ 5.5 Prilling length/bit(each sized bit)
Yater Bit size IiX X0 BQ
transportation ¢121°00° ) Dritled .
Road constructiof length 4.10 227.40. 169,50
and others Core
G.Total 4847007 R R lénglh 0.60 220,10 169,40
Casing pipe inserted .
Heterage
Size Meterage ] drilling X 100 ] Recovery
length
(a)d (%) (%)
HX 4.10 1.0 160
NX 54,10 £3.5 27
BX 231.50 57.1 160
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Summary of the Drilling Operation on MIP-B

Tablell -2-17
Survey Period Total man day
Period Days York day Orf day Engineer Yorker
Operation _ days days man man
Preparation | 24.6.1988 ~ 28.6.1988 5 5 0 20 80
‘ ) Drilling .
Drilling 29.6.1988 ~ 18.7.1988 20 20 0 7% 1233
‘ ' Recovering ;
Renoving 19.7.1988 ~ 19.7.1988 1 1 0 4 11
Total 24.6.1%88 ~ 19.7.1988 28 26 0 03 304
Dritling length - Core recovery of 100 m hole :
Length 400.00 =a 3.10m Core
planad Overburden Depth of hole Core recovery
Increase m recovery cumiilated
or (a) (%) %)
Decrease Core tengtH 3%1.00 . N s
in 0 ~ 100 95.1 98.1
length 100 ~ 200 §8.0 . 96.86
Length Core 200 ~ 309 100 97.7
drilled 401.00 m recovery 88.2 a0d ~ 101 9.8 08.2
¥orking hours k % ' _
Drilling 239° 20° 49.9 44.9 Bfficiency of Drilling _
Other working 240" 407 50.1 45,2 Total ﬁ/work 401‘60 5/20 days
Recovering period(ﬁ/daY) (ZO.USm/déy)-
Total 430° 007 108 90.1 Total m/total 401.00 n/54 shifts
Reassenbl aze 43 30° 9.1 | shift (a/shift) ( 7.43n/shift)
Dismantlement 4°00° 0.8 Drilling length/bit(each sized bit)
¥ater Bit size HX hid BQ
transportation [(234°00°) Dritted '
Road .construction tength |  4.10 208,40 180. 50
and ofhers Core
¢.Total 532° 30° 100 length |  0.20 200.50 180,30
Casing pipe inserted
Meterage
Size | Meterage | drilling x 100 | Recovery
length -~
Ca)d (%) (%)
fiX 3.10 0.8 100
RX 42.10 10.5 28,17
BX 210, 50 52.5 100
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2 — 2  Geology and Mineralization
9 -9 -1 Geology

The geology of this area is outlined below. _

The "distribution of the three ‘members of the Sh1r1nab Format1on:in
this area,can be largely descrlbed”as follows. The Spingwar 1s d1str1buted
in a limited area in the northeastern part, Anjira 1in three separate
occurrences in north-south arrangement in the western half of the area and
Loralai in the remalnder of the area. We have subdivided the Lorala1 1nto
four units [ ~IV and Anjira into three 1~H by the charactert1cs of the
-strata. This area form the western limb of the anticline w1th north south
trending axis and has a largely westward dipping strata.There are however,
intense folding locally. The strata of Surmai-II has .a part1cu1ar1y

complex structure with two antlcllnes extending north-south.

The topography of this area reflects the geological structure and
steep ridges are developed in north-south direction along the anticlines.
Stratigraphic map of the area is shown in Figure T -2-10 and a.geological

map in Figure [ -2-11~12.
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Geologie age Giroup Lithology Thickness| Colunnar | Mineralization
Pormation | Hember Unit (n) {Section
Stream bed § boulder, cobble, pebble, sand,
deposits silt.
Qualernaly Alluvial sand,silk,olay,detritus,
' deposils
Terrace houlder, pehble sand,silt clay
deposits .
Unlcon]for}m)ty
| I T |
| Limcstone, thick bedded +50 {:T il Tl GT
Anjira ] Interbedded limestone and 108~ = S
shale,contains ammonites. 180 B i : ; E_
Interbedded linestone and 30 pe—
I shale.Limeslone lhin tc thick !
bedded contains ammonite. 50 44; . EI_
Linestone grey ,thick to massive, 80 1 : | :
v mottoled with a zone of thin | e
Early interbedded linestine and shale. | 100 % :[" f r
Limesiong and shale interbedded. 100 HTﬁf—r_F_T
Jurassic il Linestone dark grev.thin to med f L ; ! } sl
bedded, not Leled, fossiliferous, 150 {i T : | f I
Shirinab |Loralai Linestone with very ainor shale. | 100 [T 7
i linestone grey thick Lo massive f L l: ‘E
vith sone oolitic bed. IPL I S W= i
interbedded limestone and shale _T_f‘?ﬁL“'
with minor marl.Limestone grey, 100 e
I thin bedded,noiteled and ooloitic | T7! [ : i
occaisionally.Shale of black T
colour.
Spingwar Interbedded sandostone and shale.] +200

¥ote  Gu:Gungs,S) :Surmai- I, S1 :Surpai- [ ,8H8 :Surnai-]it
Mineralization
| : Large bedded type mineralization.

; : Small mineralization in faults,fractures,joints and bedding planes.

Fig M~-2-10 Stratigraphy of Surmai Area
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9 -9 — 9 |Mineralization

The surface manifestation of the mineralization of this area is
descrlhed below. ' .

Three mlneral show1ngs occur along a north south trend1ng zone whlch
extends for 4k m. They are Surma1 1 ,H ,m‘. The show1ngs con51st of dark
:redd1sh brown gossan and they ocecur in a11 members of the Sh1r1nab Forma-
t1on except in AnJ1ra H (Flgs ﬁ 2 1, and 2) The gossans are con51dered
to be the weathered and ox1dlzed products of prlmary lead-zinc replacement
.dep051ts. They cons1st mostly of porous to massive 11m0n1te and other
prides. Large scale gossan bodles oceur along the beddang in thlck beds
'replacing the host rock, these occur trom the upper palt of Un1t 0 to ‘the
lower part of Unit- m of Loralal. Small scale gossan bod1es occur along

faults in the Surmal—H area, but these are not prom1s1ng

In gossans, limenite, calcite, siderite and gquartz are generally found
and smaller amount of marca51te, pyrite and galena, together with white
powder} materlal in small druses wh1ch could be sm1thon1te are ohserved by
the unalded eyes. Sphaler1te was not found By X I&Y d1ffract1on, a
lerge amount 'bf quartz, less but substantlal amount of calc1te and
éoeth1te, dnd mlnor amount of hemat1te and dolom1te vere detected Also

small to minor amount of hem1morph1te was detected.

(1 ) Surmai- [

The gossan bod1es are dlstrlbuted w1th1n an area of 900 m north south
and 300 m east west. In the northern half of the area, the gossan of the
major ore body (henceforth ; the Ha1n Orebody) occur in a 450 m northsouth
and 60~80 m east west zone and the str1ke and dip are 30°E, 50°~70°W,

.concordant w1th the host rocks . In the southern half small goséanlbodies
occur along the beddlng of the host rock and small faults, but these are
.not prom151ng. The gossan of the Maln Orebody occurs at the boundary of
Units-I and JE of Loralai along the bedding of both units and they form

thick beds to massive bodies. -The highest assay values of the gossan
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samples from the Main Orebody collected during the first phase are Pb 0.23

and Zn 5.64 %,

{2) Surmaiaﬂ[ _ _

The gossan bOdleS occur in an area of 1. 5 km north—south and 0. G‘hm
east—west. They are d1v1ded 1nto the East Depos1t and the Hest dep031t.
Both Deposit occur along the boundary of Un1ts I and HI of Lora1a1 along

_the bedding of both units and form th1ck beds to mass1ve bodles. The Hest
Depos1t extends 1. 5 km along the str1ke and is 50ﬁ»60 m thtek Its
northern end 1s located at the western 11mh of the western antlcllne wh11e
other parts occur at the eastern limd of the same antlcllne The East
Deposit extends 1.) km along the strike and is 30-50 m thlck It is
located.at the.eastern limb of the eastern ant1cllne. Both Dep051t are
believed to be connected at the central part of the area covered by Quaterm
nary formations w1th synclinal structure in eonform1ty wlth the host

rocks.

The northern half of the Hest Dep051t shows the strongest mlnerall—
zatlon in the area, and 1is grouped into the northernmost part d1pp1ng
westward(henceforth ; the Northwest Orebody) and the southern part w1th
eastward dip. The northern part dlpS ﬁ0°-60°w, is 60~»70 m thlck and
extends 400 nm along the strlke The downward extens1on of the ores is
anticipated. The other body dlps 40° ~ 50°E ; is 30~140 m thick, extends
300 m along the strike and the assay show fairlj high grade of Ph+Zn 5 %.
‘But the extension of the ore into the deeper parts cannot be expected,
The southern half of the West Depos1t is d15tr1buted over a large area,

but the concentratlon and the grade is low

The East Dep051t is lloearly exposed on the eastern slope of the north—
south extending ridge with steep Cllff w1th 50 ~ 80°E slope. The average

assay of three samples of gossan coilected durlng the f1rst phase survey

is Pb 0. 52 Zn 1.02 %.

There are small gossan bodies along the fractures, bedding and faults

of the host rocks in the vicinity of the above east and west orebodies,
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but they show very small possibilities,
2—3 Objectives of Drill Holes .

(1) Surmai-T

It was foind during ‘the first phase survey that the' surface gossan of
the Main Orebody of Surmai-1 is strongly mineralized, and thus the-
existence of. Mississippi Valley type lead-zinc sulfide deposits in ‘the
lower parts was anticipated. ~ Also rank A ancomaly Was obtained by géochemi-
cal prospecting from the lower part - of the body which is believed to be’

from sulfide concentration.

Four holes were drilled (MJP-1~-4&) here in order to confirm the
sulfide ores under the Main Orebody and to clarify the continuity, grade

and the geochemical structure.

(2) Surmai-II

It ‘was fourd by the first phase survey that the surface ‘gossan of the’
Northwest' Orebody of Surmai~II ' was strongly mineratized and thus 'the’
existence of Mississippi Valley ‘type lead-zinc sulfide deposits in the
lower parts was anticipated. Also rank A anomaly was obtained by geophysi-
cdl prospecting from the lower parts of the body which is believed to be
from sulfide concentration, -

Two holes were drilled (MJP-5+ 6) here in order to confirm the sulfide-
ores in the lower parts and to clarify the continuity, grade and thé-

geological structure. -
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2 — 4 Results of the Survey,

2 -4 —1 Geology and Mineralization of the Drill Cores
2 -4 —1~1 Outline of geology.

The horizons confirmed by .this drilling range are from Loralai Member
Unit-1{ td Anjira Member Unit—}.. The rocks of these units are basically.
limestone and shale., Marly shale forms alternations with the above two
rocks .and these are. divided by lithology into alternation A and B. The
four rock types are described below and the core sketches each of them are
shown in Figures I -2-13. The columns {Scale 1:200} of each drill holes

are shown in II -2-14~ 19

(1) Limestone : .Usually grey, in same cases pale grey or dark gray.
Compact and hard. Mostly micric, locally oomicritic or biomicritic.
Generally contains irregular 2~ 10 cm patches of shale~marly shale. The
boundary between the patches and the limestone is clear for shale and
gradual in case of marly shale. These patches selectively become reddish
brown to orange by hematitization between the surface and 100 m depth.

Also calcite veinlets occur through the limestone.

{2) Shale : Dark grey Lo black, weakly argillic and soff. Lamination
developed with 0.5~ 1 mm thick laminae and fissile. Partly marly, massive
and grey to .dark grey.Generally contains powdery or nodular{l mm diameter)
pyrite which is considered to be of primary origin .and the nodules are
concentration of powdery material.Often flat limestone nodules with 1~3 cm
diameter (henceforth:limestode nodules) and trails of 1~3 mm diameter of
tubular creatures (henceforth: tubular trails) occur in the shale immedia-

tely below the boundary with limestone.

(3) Alternation A (henceforth:AA) : Regular alternaticn of shale and
marly shale, individual beds are 0.5~3 mm thick. The shale is dark grey to

black and the marly shale grey to dark grey.
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(4) “Alternation B (henceforth;AB) :{ Alternation of limestone and marly
shale with limestone predeminant. Individual beds are 5~10 mm thick, marly

shales are 1~2 mm. Limestone'is'gfey:and'maflyelimestoné'dark'grey.'
2 < 4—~1—92 Stratigraphy

The strata investigated by drilling are correlated to Loralai Unit-]
to Anjira Unit-[ . ' The correlation chart of the dfill holes are shown in
Figure T —-2-20. In correlating the strata, the lithology, thickness, the
angle Heiﬁeen'the'bedding and the drill cores (henceforth: drass angle),
distribution’ of limestone nodules, tubular trails and other factérs were
considered. The stratigraphic cdrrelétibn chart (scale 1:200) is shown in
PL.hﬁ;Q;ii The stratigraphic correlation of the surface and of the drill
holes were made and drilled geologic cross sections {scale 1:1,000) were
prepared (PL.T -2-2~4). Then this was somewhat simplified to scale 1:2,000

cross. section (Figs.ll -2-21~23).
The chhfabtéristiéé’of:the'individual units are as follows.

(1) Loralai Unit-1 ; 120~150 @ thick. Alterpation of limestone with AA
or AB or shale. Limestone pfedomimant in the upper and middle parts, AA
ﬁfédominéht:in lower part. Thickness of individual beds, limestone 17 m,
AA 1~10 m, AB and shale 1~2 m: They teﬁd to become sdndy in the lower

parts.

:(2.) Loraiai Unit-I ; 100~120 m thick. The ubpér part, limestone and
shale alternation with limestone predominant, thickness of individual
beds, limestone i~15 m and shale 0.5~1 m. The lower part, alternation of

limestone and AA with AA predominant, thickness limestone 1~2 m, AA 1~10

M
(3) ‘Loralai Unit-T; 100~ 150 m thick, alternation of limestone and

shale with shale predominant. Thickness of individual beds, limestone

0.5~2 m, shale 1~7 m.
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(4).  Loralai Unit-IV; 100~ 130 m thick, alternation of limestone .and
shale, upper part limestone predominat, lower part shale.. Thickness

individual beds, both limestone and shale 1~35 m.

(5) Anjira Unit-[ ; 50 m thick, limestone with shale intercalation.

Limestone beds 1~ 2 m thick.
2—-4—-1-3 Geology and mineralization of the drill holes.

The geology and mineralization of the drill holes are described below.
In describing the mineralization, only the concentrated parts are
mentioned regarding calcite and pyrite. The true thickngssiis mgntioned in
this report with all available factérs such as Cross angle being

considered,

(1) MIP-]
{Geology]

0~ 249.1 m; Correlated to Loralai Unit—iV.Altergation of limestone
and shale, limestone predominant between 85 m and 125 m, otherwise shale
predominant., Thickness of individual beds, limestone 0.5~> m, shale 0.2~3
m. Hematitization in limestone at 0~82 m and 130~143 m. Bivalve fossils
occur throughout, often coquina beds 5~10 cm thick formed in shale. Cross
angle generally low,locally 0~10°.

259, 1~ 401,00 m; Correlated to Loralai Unit-{l ,alternation of limestqne
and shale with shale predominant. Thickness of individual beds, limestone
0.5~5 m, shale 0.2~5 m.Shale at 260~300 m contains cqquina beds consisqihg
of bivalve fossils. Tubular trails at the uppermost part of each shale

bed at 354~385 m.
[Hineralization]

Lead-zinc mineralization and siderite veinlets not observed in this

hole. Limestone, and calcite veinlet concentration near 106 m and 235 m.

(2) MIP-2

[Geology)
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“ 0~ 144.7 m; Correlated to Loraiai Unit-IV ,alternation of limestone
and shale,limestone predominant near 40 m elsewhere shalé majoi cofiponent.
Individual - beds, limestone 0.5¢5 m thick, -shale " 0.2~5 m  thick,
Hematitization observed in limeéstone at’ O~85 - dnd 118,6~132 m.  Bivalvse
fossils present throughbﬁt'and=dften forms coquina beds 5~10 cm thick.

V44,7~ 288.2 m; Cortelated to Loralai Unit-If ,alternation' of limestone
and shale with shale predominant. Individual beds, limestone 0.5+5 'm
thick ‘and shale 0.2~5.m thick. Two beds of AA océur at 239.6~254.1 m, as
they are correlated to shale in MIP-4 and MJIP-1, the AA is' considered to
be a local lithofacies change of 'thée shale. ‘In the shale at 145+175 m,
coquina beds consisting of bivalve fossills ‘are found. -  Tubular ‘trdils
occur ‘at the uppermost part of the “shale beds at 228~241 m. Rocks at’
965288 m are fractured and accompaied by clay, this the existence of
fault is inferred.

288.2~ 340.7 m; Correlated ‘to Loralai Unit-1 , limestone and shale at
988.2~294.2 ‘m with limestoné and shale ‘bed 0.51 m thick, alternation of
limestone, shale and AA with AA predominant. Limestone " beds 0.5~2 m
thick, AA mostly 1~3 m, but.a thick bed correlated to other four holes
occur ‘at 303.4~314.9 m. ‘The shale at 294.2~296.1 m gradually changes to
the underlying AA.

340.7~ 351.0 m; Correlated to Loralai Unit-],alternation of liwestone,
shale and AA with limestone predominant. Individual beds limestone 2~4 m

thick, shale and AA 0.5~ 1 m thick.

[Mineralization]

Lead-zinc sulfide mineralization occurs at 288.2~291.0 m and 323.2~
398.6 m. ‘Both occur in fractured limestone as dissemination of sphalerite
and” small amount’ of pyrite,” there ‘are also siderite and calcite veinlets
cutting ‘through. No ‘mineralization observed in'. shale intercalatedl in
iimestone. Concentration of calcite veinlets in limestone near 70 m.

Pyrite concentration in shale near 145,180 and 195 m.

(3) HIP-3

{Geologyl

0~ 104.8 m; Correlated to Loralai Unit-IV ,alternation of ‘limestone
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and shale with the .latter predominant. Individual beds, limestone 0.5~5 m
thick and shale 0.2~5 m thick, Hematitization in limestone at 0~95 m.
Gastropod and bivalve. fossils. occur .in shale at 50~70 n. Limestone
nodules occur at the uppermost part of:individual shale beds at 70~90 m.
104.8&«169ﬂl'm;'Correlated to Loralai Unit-ll ;alternation of limestone
and shale with the latter predominant. . Individual beds, limestone 0.5~5 m
thick and shale 0.2~ 5 m thick. Coguina beds consisting of bivalves-occur
in shale at 110~125 m. . Fractured and clayey zone at 167.8~169,1 m and the
existence of fault is inferred. -
169.1~ 283.3. m; Correlated to Loralai Unit~H , limestone and shale
alternation. with the former predominant at 169.1~232.7 m. - Individual
beds, usually limestone 1~ 3 . m thick, but fractured limestone continunous.
at 171.9~186.3 m. Shale beds 0.5~1 m_thick; Alternation-of limestone and
AA with AA predominant at 232,7~283.3 m. 1Individual beds, limeslLone 0.5~2
m thick, AA normaly 1~3 m thick, but thick bed occurs at 251.5~262.3 m and
this can be correlated . to other four drill holes. Shale at 243.3~245.0 n

gradually changes to the underlying AA. Bivalve fossils occur throughout.

288.3~300.8 - m;. Correlated to Loralai Unit-], alternation of
limestone, shale and AA, limestone predominant. Individual beds,limestone

2~4. m thick and shale, AA 0.5~1 m thick.

[Mineralization]}

Lead-zinc sulfide mineralization occurs at 169.1~191.7 m and 201.1~
211.8 m. Tﬁese mineralized zones are composed of sphalerite and minor
galena disseminated in fractured limestone, with siderite and calcite
veinlets cutting through. Mineralization 1is not observed 1in shale
intercalated in limestone. Calcite veinlets are concentrated in the
liméstone near 26,80,104,131 and 166 m. - Powdery pyrite cccurs relatively.
abﬁndantly in.shale near 100~108,129 and 140~160 m. . Also small amount. of

pyrite is associated with calcite veinlets in limestone. .
(4) MIP-4

[Geology]

0~ 145.3 m; Correlated to Loralai Unit-IV, limestone and shale
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alternation, former predominant at 0~50 m and. latter major component
below, Individual.beds, limestone 0.5~5 m thick and shale 0.2~5 m thick.
Limestone hematitized.at 0~85 m . and near 122.4~130.4 m. . Bivalves fossils
form coquina beds in shale at. 75~145 m. Limestone. nodules with tubular
trails occur.at the uppermost part of shale beds:. at 96.9~138.5 m..

145,3~283. 4 m; Correlafed‘to Loralai: Unit-[l., . limestone and shale
alternation with shale predominant.. Individual beds, .limestone.h 0.3~3 m
~and- shale - 0.2~5 m thick, coquina beds consisting. of bivalve fossils occur
in shale at 151.9~176.9 m..

283.4~332.5 m; Correlated to Loralai Unit-H, limestone and shale
alternation with individual limestone beds 1+2 m thick and shale beds Im
thick at 283.4~290.3 m, limestone, shale and AA form alternation with AA
predominant at 290.3~332.5 m. At this depth, the thickness of . individual
béds are limestone, 0.5~3 m, AA usually 1+3 m with a thick bed correlated
to other. four drill holes at 297.5~308.5 m.  Shale at 289.6~290.3 n
gradually changes to the underlying AA. Caguina beds. consisting of bivalve
fossils occﬁr'in shale at 321.3~324.3m,.

332.5¢~h01.0 m; Correlated to Loralai . Unit-I, alternation . of
limestone, shale and AA with limestone predominant. Individual beds,
limestone 2~4% m, shale and AA 0.5~1 m thick. Shale and. AA are.

transitional. : .

{Mineralization] - _ _
Lead-zinc sulfide mineralization occur at 283.4~291.1 m, 308.5~310.4 m
and 316.2~320.4 m. These zones are all composed of sphalerite anq_smalll
amount of galena disseminated in the host rocks and siderite and calcite
veinlets cutting through. At 283.4~291.1 m, the host rock is fractured
and the mineralization extends into the shale intercalated in limestone.
The mineralization. occurs selectively in limestone in other two zohes.
Concentration of calcite veinlets in limestone is observed near 62 m and

calecite film in shale near 192 m.
(5) HMIpP-3

[Geoclogy]

0~ 58.7 m; Correlated to Anjira Unmit-1 , mostly limestone, shale

-131-



occurs - at 7.0~11.5 m and weathered soily shale beds 10~20 cm thick
obSefved in several places, ‘This unit consists of a succession of 1~2 m
thick l!imestone beds at the surface near this site. "Hematitization occurs
at-0~18 m and pear 53 m, but weaker ‘than in Loralai.

58.7~193.0 m; Correlated to Loralai Unit-IV, liméstone ‘and shale
alternation with the latter predominant. * Individual beds, limestone 0.5~5
m and shale 0.2+5 m thick. Hematitization in- limestone occurs at 63 m to-
near 100 m. Bivalve fossils occur in limestone at 68.4%95 m. At 140~190
m, bivalve fossils occur and limestone nodules with tubular trails occur
in the uppermost part of ‘the ‘shale beds.

193.0~210.4 m; Fractured fault zone. ‘Limestone and shalé¢ altérna-
tion, and -individual ® beds ‘are 0:5+2 m thick. = Most .0f the shale is
fractured and' accompanied by clay and the cross angle fliuctuates between
10°~80°, thus this part is concluded 'to be a fault fractured zone,

‘2104~ 244 .8 m; Correlated to Loralai Unit-~T, limestone and shale
alternation at 210.4~223.9 m with thickness of individual beds 0.3~2 m for
both rocks. Alternation of limestone, shale, AA" and AB with AA
predominant ‘at 223.9~244.8 m. Individial beds, limestone 0.2~1 m, shale 2
m, AA 13 m and AB 1~1.5 m thick. Shale, AA and AB are mutually
transitional.

244 .8~ 401.0 m; Correlatéd to Loralai Unit—-1 , alternation "of
limestone, shale, AA and AR, limestone predominant at 244.8~281.9 m, below
which AA is the major unit. Thickness of individual beds are limestone
0.2~6 m, shale 0.2v6 m, AA 0.5~10 m, and AB 0.2~2 m. - Shale, 'AA, AB are

mﬁtuall? transitional.

[Mineralization} 7

‘Lead-zinc sulfide mineralization occurs at 215.0~216.8 n. This 1is
composed ‘of shalerite and snall amount of pyrite disSemingtion'in the host
rocks and siderite, calcite veinlets cutting through. Also, there 'are
seven concentrations of siderite veinlets with thickness of 20~80 cm at"

238.1~276.4 m.
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(6) HIP-6
[Geclogy])
0~47.0 m ; Correlated to Anjira Unit-[ , mostly limestone, 10~20
cm thick weathered soily shale observéd at several points. This unit is
composed of a sequence of 1~2 m thick limestone beds near this site at the
surface. Hematitization observed at 0~47.0 m, but weaker than in Loralai.
47.0~168.5 m; Correlated to Loralai Unit-IW, limestone and shale
alternation with latter predominant. Individual beds of both limestone
and shale 0.2~5 m thick. Hematitization observed in limestone from 47.0 m
to 130 m. Bivalve fossils cccur mainly in shale at 50~90 m and 157~167 m.
At 90~150 m, limestone nodules with tubular trails occur at the uppermost
partiof the shale beds.
168.5~252.8 m; Correlated to Loralai Unit-1f, limestone and shale
alternation with limestone predominant at 168.5~206.6 m. Individual beds
of limestone 1~2 m and shale 0.2~1 m thick. Alternation of limestone and
AA with the latter predominant at 206.6~252.8 m. Individual beds here are
.limestone 0.2~§ m and AA 1~12 m thick.
252.8~401.0 m; Correlated to Loralai Unit-1, alternation of
iimestone, shale, AA and AB, limestone predominant at 252.8~285.0 m and
349.6~375.8 m and AA predominant below 375 m. Individual beds are
listestone 0.3~7 m, shale 0.2~1 m, AA 0.5~4 m and AB 0.5~2 m. Shale, AA and

AB are mutually transitional.

[Mineralization]

Lead-zinc sulfide mineralization occurs at 168.5~202.1 m. This zone
is composed of dissemination of sphalerite and small amount of galena in
the host rocks. HMineralization is not observed in shale intercalated in
shale. There are siderite and calcite veinlets at 326.7~327.1 m. Calcite
veinlets are concentrated in limestone at 38~45 m, 67~80 m and 111~113 M.

Powdaerry pyrite is conceptrated in shale at 146~131 n.
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LEGEND FOR DRILLING COLUNNS ¢ MJP-1-6 )

Ls : Limestone .
Sh "~ : Shale
raosm Rhythm1c alternatlon of (mar]y,)black Shale & (warly, )11ght grey
leestone Th1cknesses of . each' beds are (. 1+3, Ona,
aoln : Alternation of ‘grey Linestone(tk:2~10mn) & dark gery narly
Shale(tk:1~2mm}. '
wthos : with thin beds(& patches) of (marly)Shale
Sha : Alternation-A. Alternation by raosm.
Lsa : Alternation—B. Altermation by aoln
aln : alternate lan : well lamnated - GIIHIBE'iiﬁestone
arg a}giilaceous _ gt : light [::::]f shale o
bed : well bedded mly : marly T ; Alternatlon A
bre : brecciated Mc : marcasite Altelnatwn B
bk : black min : mineralization £45° . Angle between drill-
b¥  : brown niwk : ﬁétwork ing direction and some
Ca : calcite nod : nodule * -~ boundary plane,
cmp : compact ole : oolitic - £45°: Angle bétweenfdrill—
cly : clayey peb : pebble . ing direction énd'beddv
ors : coarse Py :pw&ﬁ;ﬂ mgphme . ‘
dk - dark pos-*::pb%bus-" +E: Pb, Zn m1nerallzatlon
dis : disseminated rd ¢ red _ o : Tossiliferous -
dat : dominate Sp :: sphalérite Go ! coquina'ﬁed"(cq)
fos : fossiliferous sg :'strong X : core crushed
flo : film sft : soft 4 : brecciated
fis : fissile Si  : siderite i nodule of leestone '
fin : fine tk  : thickness t tubular trails
gr o grey vn  : vein ~ i clay . o
Ga : galena vot @ veinlet m1neral1zat10n etc
Hm  : hematite whd : weathered "K storong
Hnz : hematitization wh : with 1 ¢ medium -
hrd : hard wk @ weak 1 i weak
hvy - heavy
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Dri1l llole Ko - RJP-1 o . . C e
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Fig, IT-2-14 Oriliing Columns of MJP-1

-137-



-2

.
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Lithology Assay Results
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