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Drill lole No _B'-— t
location . SURMAI-F Elevat ion : 1,549.57m
Coordinaie Point  : %=1,123,076 E=2,007,082 Inclination P30
Depth : 401,08 Core Recovery : 87.51% .
Drilling Machine : L-38 Tern ¢ JUK 20 “88 ~ JUL 18 " 88
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Dritling Columns of MJP-§
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Lithology : Assay Results
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Assay Results .
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2 —4—1—4 Geologic structure

(1) Surmai- | _
The geological profile by drilling for this area is shown in Figure II -
2-21~11 -2-22 and PL.M -2-2~J1 -2-3. There are two significant geological

characteristics of this area .seen from these sections,

.a.. The beds which constitute the Loralai Units-1 ~IV. dip approximately
70i;yestward,.bend gently and .the, dip. becomes. gentler with depth. The
aboyg structure was. inferred. from the correlation of each bed and the
cross angle. : The .cross angle of the Loratai Units-1. .and I[ in MJP-2,3
and 4 located below the fault, which will be described later, is very
stable and shows that the geologic structure of the vicinity 15 not
disturbed. The cross angle of the Loralai Units-il .and IV located. above
the fault locally varies considerably and indicate the local disturbance

of geologic structure and the existence of small faults.

b. _In.the central part, there is a westward steeply dipping normal ﬁault
whose displacement is 300~400, m. This fault was known from surface
survey, but. the existence, the shape and the exact location were contirmed
by the present survey. The correlation of the units above and below this
fault among the drill holes is very clear as shown in the cross section,
and thus its existence is confirmed. The displacement was estimated from
the position of the boundary of Units-I and W on boeth side of the fault

in the cross section.

(2) Surmai-M

There are two structural characteristics of this area interpreted from

the geological profiles (Fig.I -2-23 and PL.Il -2-4).

a. The beds of the Loralai Unit-1 and Anjira Unit~] dip westward at
60°~70°% with gentle folding and, the dip becomes. lower with depth.. The
above structure. was inferred. from .the correlation of each. bed and the
cross. angle. .The cross-angle of the Loralai Units-1 and W in HJP-5 and

6 below the fault is very stable and indicates that the geoleogic structure
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of the vicinity is not disturbed. The cross angle of the Loralai Member
Units-IV located above ‘the fauilt locally varies considerably and it
indicates the local disturbance of geological structure and the existence

of small faults. -

The fact that a strata which would be correlated to the bed at 315~360
m of HIP-6 does not exist in MJP-5 and that the cross angle in MJIP-6
chdnges from 80°~90° in higher horizons to 45°~60° below 315 m and also
that there are fractired zonés hear 315 m of 'MIP-6 and néar 320 m of MJIP-5
was interpreted to be the evidence for the existence of a continnous fault
at the fractured zone. ‘From similar approach, it is inferred that a fault

exists in the central part of Loralai Unit-IV,

b, In the central “part of this ‘area, 'there is a ndrmgl'fault-dipping
stéeply'westwar& and the displacément is approximately 350 m:," This fault
was known from the éﬁfface‘survey,'but the ekistence, the shape and the
exact location were confirmed by the present survey. The correlation of
the units above and beleow this fault among the drill holes is very clear
as shown in the cross section, thus the existence of this fault is
confirmed. The displacement was’ esfiméted from the position of the
boundary of Units‘én and @[l on both® sides of the fault in the <cross

section.
9 —-4-1-5 Mineralization -

As mentioned earlier, lead-zinc sulfide mineralized 2zones were
confirmed by MIP-2~5 drillings. Only HJIP-1 did not intercept ore. The

characteristics of the mineralization will be reported below.

(1) HNature of Mineralization

The nature of mineralization is similar-in both-Surmai={ and NI . The
mineralization is composed mainly of dissemination of powdery to granular
sphalerite '(ZnS,) and galena (PbS), pale brown ‘siderite [FeC0;] and

caleite vein~veinlets which eut through the zone and is accompanied by
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smaller amount of pyrite [FeSy], chalcopyrite [CuFeS,] and also weak
silicification.

: Lo P : - s . . Sty SRR A

The ratio of sphalerite and galena is approximately 10:1. The
sphalerite is brown and appears to h@ve higher content of iron than those
in normal Mississippi Valley type leédnzinc deposits. Siderite and calcite
oftén occurs in the same vein and, in such cases, cﬁlcifelééCufg in the
central part -and siderite onubothésides-(hoét rock side)”of calcite, thus
it ;ié inferred that -siderite _crystéllizeﬂ before caiéite, ih many
inténsely_mineralized 20nes! the host rock; limestone is frqcturéd. The
sketch of the mineralized core is shown in Figure I -2-13.

‘Aside ffom the'ahove.minefalé; minor aﬁqunt_of.marcasite.and ﬁématite
was observed by ore microscopy of 15 samplés from the mineralized zone.
Sphalerite grains are 0.05~0.2 mm ‘in diameter and occurs scattered or
grouped in calcite matrix. Generally, the boundéry of the sphalerite
grains and the calcite matrix.is irrégular. "This indicates thaf very fine
grains of sphélerite accumuléted to fofm nodular grains. Galena often
occurs independently as euhedfal grains of around 1 mm. The reéults of
the:microscopic study 1is shoﬁn in Table 11—2—]8 and repfesentatiQe ore

texture are shown in PhotograthG and 7.

X-ray diffraction of ten samples revealed the rather strong reflection
of ankerite [Ca(FeZ,Mg,Mn)(C0;);) and weak reflection of chlorite and
sericite from several sampléé. The x-ray diffraction peak of'éideri;e
lies between those of FeCO, and (Fe,Mn,Zn)C0y. The results are 1aid out
in Table ‘NI -~2-19.- The representative x-ray diffraction patterns of ahbove

samples are attached in the Appendix.

Seventy eight samples collected from various mineralized parts were
assayved. The samples for analysis were prepared by taking a quarter of
the core, separating 100 g by quartering, grinding to under 80 mesh and 20
g were extracted for analysis. The samples were analysed for Pb,Zn,Ba and
Ag. They were analysed by atomic absorption spectrometry (AAS) at Chemex
Labs Ltd., in Canada. The results are shown in Table H -2-20. The Karachi
Branch of GSP analysed Cu as well as the above four elements by AA5. The

results are shown in the table.
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TabieIi -2-18 Description of Microscopic Observation of Polished Specimens

, Minerals
.Sauple No.] Sp| Ga | Py | Cpy Na | He Rosition &.minetalization
W3- -1 | © A 170,00, Sp>Si dis, Si>Ca vat, -
DH3- 1-2 | © FaY . 170. 5m, " Sp>Si dis, Sit+Ca vnt.
DHS- 1-8 |© | « | A . 170: 8m, "8p>38i dis, Ca>Si’ vnt.
DH3- 1-4 | O A 171.3n, Sp dis,Ca>8i vat.
DH3- 1-5 | A O 171.5m, Sp dis, Cat+Si vnt.
DH3-3 | @ | Ao L See Tahle—IEfZ*ZQ
DH3- 4 oA ditto
DH3- 5 O|AlA Al ditto
DH3- T 1O A ditto:

DH3- 8§~ | A O A ditto

-1 || | A ditto

m3-12 | |ofa Cditto

DH3-14 oA ditto

PHI-16 @ | A A -ditto

DH3-17 @A ditto
Legend ©: abundant O: cémﬁon ‘ A oa few ¢ rare

Sp: Sphalerite Ga: Galena Py: Pyrite Cp: Chalcopyrite

Ma: Marcasite He: Hematite Ca: Caleite Si: Siderite
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Tableli-2-19  X-Ray Diffraction Analyses

_ _ :M iln'e'f a“lis L

Sauplo No. | So | Ga | Py | Co | Gz |.8i | Ca | ak | So | ch
s | o] - | o|ololo| |-
DH3- 1 | A | 4xi =(§ o A A
M3-3 | o | A olo o] a .
M4 | O oo | -
DH4“4 . . A O O ) .
BT T S R o | ala|al.
DS~ 2 | A o|lololo .
DHE- 3§ O | A O] O | | A
DH6-17 | O | - A O .
G20 | - | o]l o | a

‘Legend  ©@: abundant ~ O: common  A: a fon e rare

Sp: Sphalérile Ga;'Galena Pyé-Pyrite :'Cpf Chalcopyrite
Qz: Quarfz ' Si; Siderité Ca; Calciter Ak: Ankerife
' Se: Sericite - Ch: Chlorite '

See Table-1 -2-20 about the position and mineralization of each saﬁpleﬁ.
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TableTt -2-20 Chemical Analyses of Ores 1
Hunber] Drill Horizonf Semple Depth Hidth GCrade Hokher Kineralization
Ko. Ho. Phaf 208| Bat| ng?7 | Cu ppr] rock
1 oh3-1 J169.0st7e5] 24 ) 002 | 426 oot | a5 | a4 | o1 ta] Serta dis.Cassi vienink
iy T e o e [os faaot 4sa | 2k | Lvs
.“Egh 3] 1 d'" b17 f 7.68 |<0.00 | 17.0 ‘.132 L-1 Ls | Sa*Ca dis.C;;Su vn~ntwk
,I(: 35 [oss | a3 o [ 75| 65
'4 -4 1 176.3-177.% US 0.20 8.93: (9.01 152 wo | L-1 Ls -“Sp)ﬂa c]ls SDCavn‘nluk ''''
5 ~178.0| 0.9 0.15 0.86 [<0.01 .5.0 32 L-1 Ls | Sp¥Ga dIS 5i3Ca va~ntuk
----- 6 PP I -'.0.02 o (OM . e . " L-|Ls Cavnt
el
‘‘‘‘‘ =N
|
TH c,',
CeEAR
o
13 ‘0.
B s
5 9| 0.0 o
16 o | Genr | o Toes e Taoior [ mos 1720 | Y e | Spota diesita enentuk
......... (hversge) | 15.4 -] 0.2 0.30 ]<0.01 4.9
vl L e R R e
T
_________ & |
18 L fome-1 f2ss.2-280.7| 1.5 | 0.01 | 0.05 J<o.01 | <05 L1 Ls| Si.Ca vnt
19 -2 2904 .07 | 0.01 |co.0n {001 | <05 1-1 $h
20 o 291.0 o235 | 574 |<0.01 | 3.9 "L Ls| Sp.Ga dis,Sists val.Py dis
o 0 0.01 | 0.0 1000 | 05 L-1Sh| Sp.GaSi ok disdaent
""""""" ™ (Average) | 4.1 | 0.04 | 0.89 §<0.01 1.0
2 ;L 5 |ae3.2-3e3.4] 0.2 | 0.01 | 003 f<oor ] <08 L-1ts| Sidis
23 ;; o | el 05 | 001 |l fou | o | N I
24 1 -1 .01 2.0 | 0.01 | e56 {<0.01 | <5 Lt Ls | SpiGa dis.SidEx vot
25 Q -9 Swe| 26 | 005 | 154 |oor | o8 | -1 be | Spa disSioCs vt
(Average) | 6.4 | 0.08 | 1.00 f<0.01 | 0.8
26 -1 | 283 4-28a.6] 1.2 J<o.11 | 0.8 [w.01 | @5 L1 Sh| Cp uk dis,Ca ntak
S 2 285.6| 1.0 | 0.02 | 018 |<0.01 | <08 LI Ls | Sa rebeta dis.Ca atuk
e -3 e8] 1.3 4 0.3 | 008 |0 | 2z L1 §h| PyoGa dis.SiCe wnl
3 ‘I" 4 289.0| 2.1 [ 075 [ 054 {00 | 74 "L Us | SmCp.Ga dis.CadSi vnt
30 i T aees | 0e |0t | ai jwot | 28 E-L Ls | SooGa dis.§i dis,Ca vat
31 AAAAAAAAAA - 6 ‘-290.1.- --“0-5 003 """"" 0 05 <0.01 0.5 E-F Sh| Si.Ca vni.5i>Ca wat
AAAAAAAAA < {Aversge) 6.7 ) ©.33 | 0.82 }<0.01 | 3.3
2l |7 7 [wssa096| 1 | oo | o.os oo | s L-1ks| Py dis.Ca vat
s ln | W 8 3104 o8 oo | 003 [war | ws L0 Ls| Ca,Sivat
ERE (hverage) | 1.8 f 0.0t [ 0.08 J<0.00 | w05
u | B o [ae2aril 09 | 001 |wor [0 | <0 L-1 Ls| SidPy dis
Cas N T 318, 0 oo {ooe [wo | s Lt | sp dis.Ce w8t dis
16 b Ry “a199]| 1.8 008 | o2z |<001 | o5 L-1 Lo | Sw>Ga dis.Si diswen,Ca vo
57 T -12 w202| 03 | 008 |10 {<o01 | 5.6 1 Ls| Sidbps dis ]
) O " G04) 02 | 00z | 012 001 | 05 L Ls| SioPy dis.ca vt |
(hversge) | 4.2 | 0.04 § 111 |01 | o0
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Number] Drili Hlorizon| Sanple Trepth Hidth Grade © 7 tHother = '.=Hineraliu'lion
Wo. He. . Ph %1 Zatl B2 Dl Me®/a ) Cu ppd roek
89 DHB-1 | 168.5~169.5
i ) R
T 753
S I B e T
Al Lt ol oy Jow Jem oo | o5 | fbablSansie
RN Lo o] L6 faze [ 0.5 |0 0 o2 | Lells| Gofp disSCaemt
TR ?7 R 76.8| 0.5 0 042 | 0.03 J<oior | 1o | 3 | bash) el
] T R TR T e T e (ot [ 58 | 18 ] L1 e | Seuauk dis.SioCe niuk
o
s 8
51 T3 G824 0.8 f 031 | 354 [<001 | 25 | 48 | L0Ls| Sodis.CaSi val
)

Ga dis.Cad$i K
arg )

{Average) ) : : P : :
~198.1 . . . .0 : Ga dis,5i,Ca

2002 0.5 J<.01 | 006 o010 [ <05 i | L-1Ls

~200.1) 0.8-Je0,01.F 0.02 J<g,00 | <05 | 30, | L-ish] are

I B 6 Geal Teten Tom Tae [ ws 17 Tl st
"""""""""" (Ground Av) | 336 | 038 | 1ea o1 | 27| w4

% - : 237 32673201 0.4 (0.0 | <olot |-0.28 | <0.5 10

76 o Pis-1 |2i5.0-216.2 | 6.2 | 0.12 |<6.01 |0t |13

7l | w i) 58] 0.6 | 039 | 1.83 |<@0.01 | .7

7| a )| -3 216.8[ 1.6 | 0.09 | 040 {001 | 0§ [

""" ; 1A thvovegel | 18 [ 018 T o5 [wor | 18
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(2) .Mineralized horizon

It is seen from the reshlts of the geological survey that most of the
mineralized zone are controled stratigraphically and they are emplaced in

Loralai.

We have located the strat1graph1c. §051t1on of the mxnerallzat1on,
correlated the’ horlzons and prepared a dr111 hole strat1granhlc correla—
tion diagram in scale 'of 1: 1 000 - (Fig. @ -2- 20) The strat1graph1c
correlation diagram for other drlll holes is shown in PL. W - 2 1, whlch is
an attempt to correlate the m1neral1zat10n horizon and the 1nd1v1dual beds

by using 1:200 scale column.

The 1ead—zinc'sulf;de mineralizéd h5r120n§ all beléng to the fhrée
horizons of the Loralhi, Unit"il whiph:'havé been designatéd as. A,B,t
horizons in descending order. The;miﬁeraI;ZEQ:partS of each hole are given
drilling numbers after the horizbn name sﬁch'és A—3 B-2,C~2 (fiéﬂn—?—éO)g
Hor1zon A indicates the upper. to middle part of Lora1a1 ‘I, B the'middle
part’ and C horizon the lower part. The thickness of the mineralized
horizons are, A >335 m, B 6~7 m and C lbélﬁ m. The_m1néralization oécurs
in these horizohs with siighﬁly yarying ﬁositiop., The A horizoh_ is
confirmed in MJP-3 and’ HJP -6, B and'C hbrizdn in .all drill haoles exCept
HJP~1. These three hor1zons occur contlnuously .in Surmai-3 to II. ;Aléo
concentration of siderite veinlets occur in_narrow'parts {20~50 cﬁ) df

Loralai Unit-l~1 of MIP-5 and MIP-6.
(3) Stratigraphic positions and conditions of mineralized Zones

The. stratigraphic position, the'avérage @rade, the highest grade of
the mineralized zone, as well as the prom1s1ng zZone for m1n1ng for each
area and drilling s1te' are reported below. The . rondltlons for- the

prom151ng zone are, more than 2.5 m wide and h1gher than Pb+7n 5 %,

The chracteristics of the. assay results are; althouth high Zn parts

occur locally, the Pb+Zn content is generally low and the promising zone
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is small, the Ba cohtent_is ggnerally_Veryilow, the Ag contgpt is somewhat
high compared t§ ofher Missi5sippi Vailey.type lead¥zin§ ﬁeposits. Tﬁe
highest contents are, Pb; 1.81 % at A-6-1, Zn; 20.90 % at A-6-2, Ba; 0.23
% at 327 m of NIP-6, Ag; 17.0 % at A-3-1. |

a. Surmai-1

In this area, mineralization was confirmed in A lorizon by MIP-3, in B
and_Czhorizons by MJIP-2 and 4. The mineralized zone (A-3) in A horizon is
divided into, A-3-1, A-3-2 and A-3-3 by MJP-3. The conditions are as

follows.

Horizon Grade . | _Depth (m) Width(@)' Ph(%) | n(®) | Ba(h) _Ag(g/t).
hverage | 169.1~172.9 3.8 | 0.38] 4.73[<001| 7.6]|
431 | Maxinw | 17194729 L0 | 117| T.68|<0.01] 17.0]
| ez 169.1-172.9 | 3.8 | 03| a7ma|<oo| 16
Average | 176,3-191.7| 154 | 0.25| 0.80|<0.01|] 4.9
432 | Maximm | 176.3170.1| 0.8 | 0.20| 8.86|<0.0L| 152
N33 | Av.& Hax | 210.1-211.8| L7 | 0.54| 2.02{<0.01] 5.7

Note) P.Z M. :Promising Zone for Hining

 Av. & Hax. :Average & Maximum_

- The mineralized zone in B horizon is divided into two parts B-2 and B~

4 by MJIP-2 and 4. The conditions are listed below.

Horizon Grade Depth (w) | Width(a)} Pb(%) | Zn(%) | Ba(¥) | Ag(g/1)

Average 288. 2~292. 3 4.1 0. 04 0.89i<6.01 Lo

B2 | Maximuw | 290.4~291.0 0.6 0231 574 <0.01] 3.9
: Average | 283.4~290.1 6.7.1 0.33f{ 0.62]<0.01} 33| -

B4 Naxioun | 280.0~289.6| 0.6 | 0.16| 4.11f<eo01| 28

The mineralized zone in € horizon is divided into two parts C-2 and C-
4 by MJP-2 and 4. C-4 is further subdivided into C-4-1 and C-4-2. The

conditions are listed below.
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Horizon Grade © Depth (m) | ¥idth(m) Pb%) | Zn(¥ | Ba(®) | Ag(e/V)
| Average | 323.2+328.64 5.4 | 0.03| L00[<0.01| 0.6
9 Noximm | 326.0~328.6| 2.6 | 0.06| 154[<o0.01] 0.8

Average | 308.5~310.4| 1.9 | D.01] 0:03]<0.01] <0.5
C-4-4 Maximun | 308.5~309.6] 1.1 | 0.01| 0.03[<0.01]| <0.5

Average | 316.2+320.4| 4.2 | G.o4| tutl<oot|- oaf
C-4-2 Maxinum | 319.9~320.2 0.3 | 0.06| 1.10]< 0.01] 5.6

Thus the mineralized zones in Surmai-[ are largely grouped into three

locations; A-3 in:A, B~2~B-4 in B and C-2~ C-4 in C horizons.

There is a promising zone for mining in the uppermost ﬁart of A-3. It
is seen from the geologlcal prof1les by dr1111ng that the A-3-1 and A-3-2
COﬂtlﬂuES to the large and exten51ve ox1dlzed exposures on the surface. It
is highly p0551b1e, therefore, that the sulfide mineralization in Loralai
Unit-1 which.could nbt be confirmed by this.yeafis drilling, is emplaced

at higher horizon than A-3.

The horizontal disfanéeé'between B-2 and B-4, and C-2 and C-4 are
close, apprdximéfaiy .207 m. Thug they can largely be cosidered as
continuous, but in deta11 there are many parts which cannot be correlated.
~The B-2~B-& and €-2~C-% mineralizations are not observed im MJP-3 which
lies 120 m aidng.the bédding. The grade'is locally high; at over 10 % Zn,

but it is generally low.
b. Surmai-II

Hiﬁeralized zones wWere confirmed.in A horizon by MJP—G and B horizon
by MIP-5 in this erea. Mineralized zone of A horizon in MIP-6 is divided
in to‘five parts, A;641~5. Baut A-6-5 is éxciuded because it consists of
siderite and calcite veinlets énd the Ph+Zn grade is below the limit of
detection. In extracting fﬁe promising zone for miningrof=A—6—T, two
calculations were made, one with emphasis on the grade and the other on

the width of the zone. The conditions are listed below.
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Horizon Grade Depth Eﬁ) Fidth(m)| PLCX) | Zn(%) | Ba(%) [ Ag(e/t)
Average | 168,5~182.4| 13.9 | 0.66| 3.25[<0.001| 6.0
A6 Maximm | 170317247 2.1 | 181 13.90|<0.01| 16.8
P.ZA. 170.3-172.8 | 2.5 | Les| 1.77{<0.00{ 153
Pz | l6ebd7a 4| 39 | LoO1| 8.59|<o001| 9.7
Average | 185.6+190.3| 4.7 | O.51| 3.66/<0.01| 5.5
A62 | Maximm | 186.0~186.6| 0.5 | 0.34| 2090 |<0.01| 85|
C ez | 1sedss1| 25| 093] eet|<oor| 36

<

Average | 191.8~197.¢] 61 | 0.94] o.61|<0.01] 0.7

CA6Sy 1 Maximun | 191.8~193.8| “20 | 0.10] ts9l<0.01(" 0.8
<

.01 <0.5

A-B-d ) Avi & Nax | 199034199717 0.4 <0001 479

" BLE'is the only mineralization in MIP-5, and the conditions are listed below.

Horizon Grade Depth () | ¥idth(a) Pbt%) (%) | Ba (%) gﬂé(g]f)

Average | 215.0~216.8] 1.8 | 0.19] 0.85)<0.01| 1.8
B5 | Maxioum | 215.2-215.8| 0.6 | 0.39| 1.89]<o01| 37|

Thﬂé, in‘Surmai;ﬂf,miheralizatfoh'bccuf in two stratigraphic positions
A-6 in A'and‘B—S'infB'horiiéﬁsi"There are twozérdmising Zones for mining
in A-6. It is clear from the cross section that the A-6 mineralization
and the large continuons oxide “exposure at the surface are connected.
Therefore, it"is"highiy“'possibie that the sulfide mineralization in
Lqralai Unit—-1 , which could not be confirmed by drilling this year also
lies stratigraphically higher than A-6 in underground. B-5 mineralization
does not occur in B horizon in MJP-6 which is located about 110 m albng

the bedding from A-6.

~-207-



2~ 5 Discussions
9 — § — 1 ° Characteristics of the Geologic Structure and Mineralization

It was clar1f1ed by the work of the f1rst phase that the minerali-
zatlon in Surmai area cons1sted of bedded orebodles emplaced along the
bedding and of bodlee emplaced alonD faults and fractures._ Also 1t was
shown that the la;ger bedded bOdleS were developed in Lorala1 Unit- H to
M of the Suremalfl and ﬂlrprpspects,'and that smaller fissure- f1111ng
type oecured accempanying_the bedded bodies.. The mineralized horizons
conflrmed by drllllng in the above area 1n the eecond phase agreed with
those of Lhe gossan on the surface. Therefore, it was-proved that the
1nferrence durxng the flPSt phase, that the gossan was formed by ox1dat10n
of the primary sulfldes and that the primary mineralization was controled

stratigraphically was correct.

Usually tﬁe diyision of oxide and sulfide eres'eecu;‘at the water
table. It is inferred from the depth ef tﬁe circulation loss during
drilling and the distribution of hematitization of limestone that the
water table ie located aththe depth of about }00 m from the surface.

There is a westward dipping no:mal fault with a displacement of 300~
400 m on the hanging wall'eide_of_the mineralized horizon of Surmai-]1 and
Surmai-II . This_fault cuts the mineralized horizon at ]50f250 m below the

surface.

The water table and the fault are the factors which restrict the

distribution of the sulfide ores.

Generally, the Mississippi Valley type deposits are characterized by

the following six features.

(1) They occur mostly in Paleozoic~ Mesozoic limestone~ dolomite

horizon.

(2) They are formed epigenetically by precipitation and are accompanied
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by replacement process along fractured zones, fissures and voids. In many
cases, solution collapse  breccia formed prior to the pricipitation

provided the coduits for ore fluid and thus emplacement.

(3) There are no igneous activity in the vicinity which would be

related to. the ore genesis,

(4) The cﬁmposition of the deposit.is relatively simple with galena and
sphalerite as the main constituvent minerals, pyrite and chalcopyrite are

minor constituents if they exist.

(5) The iron content .of sphalerite is low. The gold and silver contents

are lower than in other types of lead-zinc deposits.

(6) Fluid inclusion studies have shown that the ore-forming fluids were

saline water of about 100°C containing Na-Ca salts.

The results of the works of both phases of this project includipg
drilling show that the mineralization in the Khuzdar District has features
which mostly agree with those of Mississippi Valley type deposits. The
process of forming of thé Mississippi Valley type deposits in this area is

considered to have proceeded as follows.

(1) - Since Early Jurassic time, sedimentary basins which formed
relatively unstable shallow seas were distributed in this area. Clastic
rocks such as the shale dominant Wulgai Formation and sandstone dominant
Spingwar Member of -the Shirinab Formation were deposited. Subsequently,
limestone and shale alternation and limestone of Loralai were later
deposited. Pyrite dissemination which is bel@eved to be of chemical

precipitation origin occur in the shale of Loralai.

(.2) The saline. water, similar to the oil-field brine, was formed. by
evaporation and reaction of the sea water with sediments. This water was
trapped as interlayer water in the clastic rocks and migrated to the

periphery of the sedimentary basins during compaction.
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{3) The clastic rocks were dehydrated by the rise of temperdture at the
lower parts of the sedimentary basins due to' ophiolite activities. This
caused the solution of Pb,Zn,Ba and other hedvy metals into’ the interlayer - -

water.

(4) Voids such as the pores, sclution brecciated parts had existed ‘in
the limestone near the basin. These were formed by groundwater. The

movement of groundwater was controlled by faults, joihts; and ‘bedding. -

(5) The old interlayer water containing the metals which migrated into
~the voids through structural iineations, were mixed with groundwater,
cooled, diluted and Feduced by H,8 present in fhie sediments. Thus the
solubility of the mefals'decreaSed, and first the Pb-Zn-Hg-S was precipita-
ted and then the siderite—calcite fluids were squeezed into thin veinlets.
Thus the lead-zinc sulfide deposits were formed. The deposit can be
largely grouped into those which' filled' the faults, solution collapse
breccia and those which replaced the limestone widely in stratiform
manner. The latter type is developed in the thick limestone of ‘the
Loralai Medlber (Units-TM~I' at Surmai Area), and is considered to be

related to the fissile nature of the rock.-

{f) After the deposition of Pb-Zn-Hg, Ba-Mg deposited and formed the
mineralization in the periphery of the Pb-Zn-Hg zone in a larger area with
some time lag. The Ba-Mg bearing fluid migrated through the same channels

or at some distances from those of Pb—Zn;Hg.

(7)) Sulfur existed in shale of the Loralai as primary pyrite and also
widely as sulfide due to mineralization, but’ it was later oxidized and

leached.
{%) Subsequent to the above, small veins were formed near the Pb-Zn

deposits by diagenesis associated with structural wmovements and other

phenomena.
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- 9) The exposed surfacial part of  the deposit was weathered and
oxidized gossan was formed.. The pyrite bearing shale patches in the
limestone of the  Loralai was hematitized ‘by -weathering -and caused the

colouring.
"9 — K — 92 Geophysical Anomalies and Mineralizatiodn
1) Surumai- @:

“Drilling of the second phase: was conducted at approximately 20 m south
of Point 7, Line C ‘of the ‘geophysical ‘traverse of. the first phase. The
‘directions of the holes are oblique to Line C by 189and728°. Thus;althuugh
it- is ‘not - possible ‘to directly correlate the -drilling results’ to the
simulation analysis for- Line C-(Fig. ‘M -3-42, of First Phase Report =
Report -on.  the. Cooperative :-Mineral: exploration in Khuzdar - Area  of
Baluchistan, Phase [ = henceforth; FPR), the relation :of the two .is

considered as follows.

The existence of. an.source with resistivity 100 ohm-m, PFE 10 % under

. Points ‘9 and 10 and another with resistivity.10 ohm-m, PFE 10 % under
Points 11 and- 12 both of Line C was inferred by the simulation. It was

shown by drilling that: the geology of this area-éosists'of-alternation of

limestone and shale and that fine-grained pyrife cccurs throughout -the

shale. The content of sulfur in the shale due to the pyrite is considered

to be. less tham 10 %. This is~believed.to be the cause of the PFE:values

.in the vicinity of 1 % which is the PFE background. The lead-zinc minera-
-lized zone with Pb+Zn combined grade of 1.6:..% at 169.1~191.7 m of MJP-3 is
believed to correspond to the weak anomalous:zone of over 1.5%7 PFE under

Points 9~12 (Fig. M -3-19, of FPR).
(2) Surumai-H
Two holes were drilled in this area during the second phase. . They

were drilled along Line R from near Points 1 and 2 (Fig. W -3-48, of FPR).

Line R section (Fig. I -3-23(1), of FPR) shows weak anomaly of PFE over
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1.5 % under Points 3 and 4. And: Line J section -(Fig.Hl -3-23(1), of FPR)
:gonfirms ‘the existence, in .the deeper parts, of anomaly of PFE over 3 %
which corresponds to the. weak anomaly of Line R.. - Lines J-and-R cross each

other obliquely,

Drilling HJP-6 revealed. the lead-zinc  anomalous Zone- with combined
Pb+Zn grade of 2.4 % at 168.5~202.1 m, and as in the case of Surmai-1 ,
the disseminated pyrite was observed in the shale of alternation with
limestone. For the above 1lead-zinc mineralized zone, 0.8 % PFE is
obtained in Line R and 1.1 % PFE in Line J. . These values are higher than
. the background, but: is not high enough. to forﬁ'anomalous zones., The fact
that the dimensions: of the deposit in Surmai-~II are similar to the Main
Orebody of Surmai-I , leads to.the conclusion that this discrepancy is the
result. of the ‘longer spacing ‘of . measurements. -(a=100m) in- Surmai-II,
-compared - to Surmai-I (a=50m) which made the determination of: PFE

anomaiies difficult.

The PFE anomély in the deeper parts of Points 3~6 of Line J (Fig. T -3-
44, of FPR) suggests the existence of ‘mineralization., But MJP-5 has not
‘reached the'mingralized zones in spite.of the fact that it Has reached the
inferred locality. This PFE could have been affected by the-pyrite in
shale -‘and/or the graphite which was found' in the shale by x-~ray

diffraction.

‘During the first phase, physical: properties were measured for rock
samples and the data was used for intefpretation. For future work, it is
désirable to measure ‘the physical properties of -the drill cores .and

conduct simulation on the basis of .obtained data.
27— 5 — 8§ Mineral Potential of the Area
The mineralization in Surumai-1 oeccurs largely in three geologic

localities, namely A-3 ‘in A horizon, B-2~4 in B ‘horizon and C-2~4 in C

horizon.
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A promising zone (3.8 m wide, Pb+Zn. 5.11 %) occurs :in the uppermost
part of A-3 and it warrants further exploration. It is guite -clear from
the cross section that the mineralized zones A-3-1 and A-3-2 is connected
with the extensive (450 m in strike direction). oxidized exposure on the
surface. It is, thus, expected -that A-3 mineralization extends around the
drill hole of the mineralized =zone. Although it .was .not  possible. .to
confirm by this' drilling because of fault, it is believed that sulfide
minéralization otcurs stratigraphically above A-3 which is ‘correlated to
the  oxidized expusure-iﬁ Loralai Unit-W . In other words, -A-3 has. the

potential for expansion.

The horizontal distance between B-2 and B-4, C-2 and C-4 is small,
approximately 20 m and probably these mineraiized zones are largely
continuous, but there are many parts of the mineralized zones which cannot
be correlated. Alse the mineralization of B-2~B-4 and C-2~C-4 1is not
observed in B and € horizons of HJP—B which is only 120 m along the
bedding from the ore in MJP-2 and 4. This indicates that the stratigraphic
positions and the conditions of the mineralization vary rapidly in B and C

horizons. The grade is generaliy low although it locally exceeds. Zn 10 %.

The mineralization of the Surumai-I is grouped into two stratigraphic

positions, A-6 of A horizon and B-5 of B horizon.

There are two promising zones for mining (3.9 m wide, Pb+Zn 9.60 %;
2.5 m wide, Pb+Zn 6.87 %) in A-6. Higher grade is expected. It is clear
from the geological profiles on drilling that the A-6 mineralization
continues to the extensive (450 m in strike direction) oxidized exposure
on the surface. It is, thus, expected that A-6 mineralization extends
around the drill hole of the mineralized zoneg. Although it was not
possible to confirm by this drilling because of fault, it is believed that
sulfide mineralization occurs stratigraphically above A~6 which is
correlated to the oxidized exposure in Loralai Unit-HI. In other words,

A-6 has the potential for expansion in volume.

B~5 mineralization is not observed in B horizon of MJP-6 which is
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approximately 110 m along the bedding from the ore in MJIP-5. The grade is

generally low.

It has been shown that there are promising zones in ‘A horizon of
Surumai—I and W . The grade and the volunme caﬁ'be expected to rise. The
mineralization in B and C horizon is locally of ‘high :grade, but ‘the volume
is small and it lacks continuity. Thus the Main Orebody of Surumai%I'
prospect and .the A horizon'in the lower part-of Loralai Unit-Ii under the
oxidized exposure of the Northwest Orebody of the West Deposit -at Surumai-
M showing have high potential. The potential of B and ¢ horizons are not

high but they warrant further prospecting.
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PART. IT. CONCLUSION AND RECOMMENDATIONS

CHAPTER 1 CONCLUSIONS

During. the second phase, geological and geochemical survey have been
carried ont in the Northern Khuzdar District., And drilling survey have
been done in the Surmai Area,

The following are the results of the surveys.
{ — 1 Northern Khuzdar District

(1) The - Jurassic - limestone of this district consists. of Shirinab
Formation which is of Early Jurassic age. This formation comprises, in
ascending  order, Spingwar Member consisting mainly of calcareous
sandstone, Loralai Member composed of limestone, shale alternation and

Anjira Member;

(2) The Shirinab Formation is distributed largely'in eight zones, and
it extends in east-west direction and is gently protruding northward in
conformity with the large scale structure of Khuzdar Knot, The members of
this formation show complex anticlinal and synclinal structure with axes

along the general trend.

(3)  Promising mineral showings such as those observed in the Surmai~
Sekran Zone of the Southern Khuzdar District, do not exist in the Northern
Khuzdar District. In the Northern -Khuzdar District, only a few small
occurrences of limonite, siderite and calcite veins~veinlets were
confirmed in the southern part of the district. The mineral! showings in
district of both phases are distributed around the ophiolite zone in the
Surmai~ Sekran Zone. This zone is located in the southwestern part of the
Southern Khuzdar District. The area surveyed during this second phase lies

on the outerside of the Surumai~Sekran Zone, and mineral showings were not
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observed,

(4) The results of the second phase geochemical ‘prospecting do not
yield promising anomalous zones. In the Northern Khuzdar District, the
anomalies are scattered and the values are low, The highest rank for
complex anomalous 2Zones was Crfor”barium,*ahd the lead-zinc Zones were
ranked the lowest E. The lead-zinc anomalous =zones reflecting the
Surmai~ Sekran Zone mineral showings are distributed “around the ophiolite
zone and the barium anomalous zonés occur on ‘the ‘outerside of the lead-
zinc zones., These are in the southwestern part of -the Southern Khuzdar
Pistrict. The 1ead—zinc‘zones.with=rank E in the southernmost part of the
Northern Khuzdar District are located at the northernmost part of the

above anomalous Zone.

(5) The study -of all geochemical data obtained by this project during
the last two phases, also clearly shows that the promising geochemical
anomalies all exist: in the Southern Khuzdar District, the Surumai~ Shekran

Zone.

{6) Thus, it is concluded that the mineral potential of the Northern

‘Khuzdar District is very low.

1—2 Surmai Area

(1) The Surmai Area is underlain by three members of the Shirinab
Formation. They are, in ascending order, Spingwar, Loralai and Anjira.
Loralai and Anjira are divided, respectively, into four Umits (] ~IV) and
three Units (I ~1T). The units, confirmed to contéin mineralized  zone by
drilling; range between Loralai Unit-1  to the overlying Anjira Unit-1] .
The rocks of these units are mainly limestone and shale with minor amount
of -two types of limestone, shale and marly ‘shale alternation. These
‘four types of rocks form alternation with individual beds of 0.2~10 m

“thick.

{2) "The geologic units of the area drilled dip 60°~70° westward with
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gentle folding in both Surmai-1. and Il area. Also the central part dips
steeply. westward and fault with 300~400 m displacement transects the

formation.

(3) Mineralized =zones of leadmiinc sulfides considered to ''be of
Mississippi Valley type were confirmed by five drill holes HJP-2~6 aimed
at the lower parts of the oxide outcrops. The only hole which did not
intercept a mineralized =zone "was MJP-1. ‘The ﬁineralization consists
mainly of disseminated powdery to granular sphlerite and galena in
limestone, and siderite and calcite vein~ veinlets which transects the

above.

.{4) The stratigraphic horizon of lead-zinc mineralization is the same
for all drill cores as well as for the outcrops. Thus it is e¢lear that
the mineralization is stratigraphically controled.. The mineralized
horizons confirmed by drilling are all in Loralai Unit-1I and are divided

into A,B,C in descending order.

(5) The distribution of the lead-zinc sulfides 1is contreled by the

water table at about 100 m depth and the fault mentioned in (2).

(6)  The promising mineralization confirmed in Surmai-] ‘area is that
located by MJIP-3, at depth 169.1~172.9 m (approxisately 180 m below the
surface) in A.horizon. It is 3.8 m wide and the grade of Pb+Zn is 3.11 %,
These in Surmai-Nl occur at twe locations in MJP-6, in A horizon, depth
168.5~172.4 m and 185.6~188.1 m {approximately 140 m below the surface).
They are 3.9 m wide, Pb+Zn 9,60 % and 2.5 m wide, Pb+Zn 6.87 %.

{7) In the Surmai-I area, the mineralization-zone confirmed by MJP-3
corrseponds to the PFE anomaly detected in geophysical traverse C {IP,SIP)
carried out during the first phase. Also mineralized zone was confirmed
by MIJP-§ in Surmai-II area at a location where geophysical anomalies were
not very clearly detected. It is inferred that the reason for not
detecting this mineralized zone is that the length of the intervals in

Surmai-I was too long (100m in Surmai-I and 50m in Surmai-1 areas).
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(8) The mineralization in the A horizon of .both Surmai-I and i is
proﬁising in both grade and scope and its development is anticipated. The
mineralization in B and C horizons is small and discontinuous, but as
there are parts of high grade, we recommend that the prospecting be

continued.

CHAPTER 2 RECOMMENDATIONS FOR. PHASE 1il SURVEY
2 -1 Surmai Area

(1) Drilling in Surmai-I and I

During the work of the second phase, lead-zinc sulfide mineralized
zones were confirmed in the lower parts of the Main Orebody of Surmai-]
and the Northwest Orebody of Surmai-H , by drilling. . It is recommended
that drilling be carried out in the vicinity-of the findings of this year
to confirm the shape, grade, continuity and the possibility of development
of these zones.

Regarding the above dfilling of: the third phase, we recommened that
five holes at one site in Surumai-T area and alsc five holes at two sites
in Surumai-JI be carried out. The draft implementation plan --the site
and.direction-~ are laid out in Figures [ -2-11 and 01 ~2-12. ~Alsa the
inferred cross sections of. fhe .geology and ore deposit are shown in

Figures M -1-1~MH —~1-4.
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Phot. — 3 Mottled limestone
Location : 34 L/4

Formation : Loralai Memberv

Phot. — 4 Concretion in limestone
Location : 34 L/11

Formation : Loralai Member



Phot. — §

ThinSection(X nicol)

SampleNo, : 26-40
Formation : Loralai M,

Rock Name : Limestone
Location : 34 L/8
Allochens : Qoids, bioclasts

Orthochens: Nierits

Phot. “:6
P(Hlished Section

Samnple No, : DH3-1-2
Prill No. : ¥JP-3

Position : 170.5m

Phot. — T

Polished Section

Samble No, : DH3-1
Drill No, : ¥JP-3
Position - : 185.0m

LEGEND : SP : Spharelite Py : Pyrite

Ga : Galena Ca : Calcite Ei________ft?rnn1
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2 Geoghemical Analysis Data of Rock Sampies from Northern Khuzdar District (1)
Sample No. Pho| Zn tg | Ba .| g S|sampte No. eh Zn | Hg | Ba | Mx §
ppe | . ppu ppbl ppu| ppw % ppm ppa ppb ] ppn| popa 5%

2A-01 1 25 S0 160 [ {256 j<0. 7601 k-390 i 7 207 200 | 3450} 0. 001
24-02.° 1 11 40].960 | 1800 {<0. 0¢1 2h~91 i 8 20} 220 3150 0. 002

© 2A-03 -1 9 40| 140 [ 2500 f<0. 00l | 2A-92 i 11| 10f-180( 4100 9. 003
2A-04 1 27 70| 620 | 5500 f<0. 001 2h-93 -t 7 - 20) 200 2800 0.018
24-08 1 23 50| 480 ) 5000 §<0. 00 2h-94 1 10 20 180 2450 ] 0. 001
2h-06 7 48 70| 200 Bao0 [<o. 000 ] . 24-95 1 6 20| 200 7500 0. 016

- 2h-07 i 15 5¢) 140 | 3000 [<0. 00| 24-96 1 19 110| 220 2600 §.007
2408 1 12 30| &0 f 5000 [<0. 00t 2h-97 B -8 | - 20| 200| 9500 p<0. 691

. 2h-08 I 23 | . 40| 120} 3150 [<0. 001 ]~ 2a-98 i v 10 30] 200 2600 [<0, 001
24-10 1 110 30} 1401 3400 |<0. 691 24-99 1 11| - 20f 188} 3800 (<@, 001
BEYCNE] B 11 30140 [ 2900 [<0. 001 ZA-100 ° 1 18 20| 160 | 4100 [<0. 001
. 2A~12 i 11 20) 150 | 3860 1<0, 001} . 2A-101 8 is 3¢ 220 go0al 0. 170
2r-13 ] 13 30| 180 | 4300 |<0.20i 24-102 1 16 20| 160 ] 31504 0.003
A-14 1 ? 20| 140 | 3300 l<0. 001 Zh-103 1 17 30| 2o 3250 o.02%
-2h-15 1 9 20 120 ] 3550 [<0. 00t 2A-104 i 20} - 50 80 ] 3500 |<0. 001
C2A-EE | 11 2¢|-180 813500 |<0. 001 2h- 105 1 22 304 116} 65000} 0,000
. 2h-17 1 -6 20| 180 ¢ 3000 {<0, 00! 2h-108 | 21 30 80| 4650 0.011
2A-18 1 §] " 2ze) 160 | 5250 [<0: 00t 2h-107 1 10 20| 180 | 2850 0.002
15-18 - - 1 H 36f. sc¢liosoot<o. ani|  za-1ce 1 [ 30| 180 3200 D.092
_2A-20 § 12 20 160 [ 5000 <o 001] - 24-109 1 11 20| 100 2800] 0. 001
. 2A-21 1 13 L0 140 | 4500 [<0. 0001} 2A-110 3 23 307 140 9000 ¢ 031
C2A-24 t 26 50 220 6500 {<0. 000}  2A-111 i 1 30 140 3600 |<0. 001
. 2A-25 2 23 30| rzo{ 8500§<0. 001 2A-112 1 24 30F 140) 4850 0. 003
24-28 1 24 30| 200 7500 |<0. 001 24-113 i T12 | 20| 160| 3350 | O &0E
CCah-2? I 16 7o) 220 | 2750 <0, 001 " 2A-114 1 1t 100 140 | 2058 0.010
“2A-28 1 16 1ol 280 1500 }<0.001 2A-115 1 £3 | 60| 140 zooo| 0:002
2K-29 1 41 40] 280 3400 <0, 001] - 2Ah-116 1 3 2] 8% | 2890 j<0. 004
2h-30 H 38 | 56} 360 3900 (<0 001 2A-117 [ 23| - 30| zzo| Y0508 0.087
24-31 1 8. 20} 140 3500 (<0, 001 Zh-118 i 23 10] 140 3200] 0.025
i_#A-32 1 1st ‘70| 1s0{ 21007<0, 00! 2A-T119 ] 7 “40{ 146 2600]<0. 001
T 2p~33 1 11 30| 180 3650 ]<0. 001 Fh120 1 1o - 10F 140) 2900} 0,002
L FA-34 1 12 50]1200) 2500 (<0, 001 zA-121 1 fg [ - 20f 1206} 2200} 0.003
2A-35 1 15 38| 220} 2650|<0. 201 2h-122 t 11 10| 200 2308¢f<0. 001
2A-16 1 42 50) 800 $2501<9. 401 zh- 123 L 121 80| 186G 2809 (<0007
2h-37 1 7 30| 80| 3700(<0. 001 24-124 1 71 30| 100 2850]<0. 001
2A-38 1 13 30f 180 2300 |<0. 001 24125 1 10 20| 180 2800j<0. @01
C2k-39 1 16 10| 80| 2850{<0. 001} . 2A-126 1 -6 40| 200 2750 0.003
2h-40 1 26 39| 140] 3956|<0. 001]  2A-127. 1 t1 40] 100 2250 @.002
2Ah-41 1| 15 sof zool 2850)<0. 001] . 2A-128 1 13 50]1100] 5500 0,038
2h-42 1 34 140{ 440| 3200p<0, GOI 24129 1 10 501 80 2550)<0. 001

T 2h-43 1 [ 10| 206 37100(<0. 001 2h-130 i ‘9 20{ 40| 2100} 0.008
2A-44 i 17 30F 3204 2700 |<6.001 24-131 1 g 36] 180} 2800]<0. B0}
2A~45 1 20 tof1040] 4800j<0. 001 . 2A-132 1 16 20| 200f 2750] 0. 003
2h+46 1 13 g0f 100 2850{<0. 001] . 24-133 1 (K] 20| 220 3000] 0.003
ZA-47 1 C 14 30| 120f 27560])<0.00] 24-134 1 21 20| zoo| 3100] D.016
2h-48 1 13 36| ioo0]| 2350}<0. 001 2A-135 . 1 77 20| t60] 3550 ¢. 015
C2k-49 1 13 20| 280) 7000}f<0. Q01|  2A~136 ° 1 15 20 160| 2200|<0. 001
25-50 ‘2 9 10| t50] 6000 0.191| * 2A-137 -1 16 :20] 180] 2100)<0.001
2A-51 1 40 30] 320] S000] 0.017 2A-138 1 $7 16 200! 2300k 0.014
2A-52 1 171 - s0] 140] 3700] @:015f 2A-138 1 3 1o 200} 3650 0.002
24-53 ] 5§ 20f 120f 2550(<0, 001 24-140 1 17{ - 20| 150] s500f 0 o002
24-54 I 7 30[ 140] 3400| 0.002] 2A-141 N z0 “20) (180 2950(<0. 001
2A-55 L 3 20{ ro0]| 3200 0.009] 2X%-142 1 7| - =20f 220| 3500] 0.021
24-58 T i3 20| 60| s06af<0. 001 2h-143 1 g 20 300] 3ioo0{ ¢.01%

- 2k-57 1 10 20{ 114] 4600} 0.001 24144 1 15 20| zoo| 2550] ¢.003
C k58 1 12 20| 140] 3800 0.021] 2A-145 1 § 10] £20] 2250|<0.00t
2A-58 1 “g| - 20f 180} 3800} 0. 018] 2A-146 ] 3 10] 160 3250f 0.002
24-60 i 17 50 180 2050 ¢ 010| 2A-147 1 9 10] 186} 3100[<0. 001

_ 2A-61 i ? 20] ‘180 3150] 0. 001 ZA-148 i 7 10] 140 3400] 0.004
2A-52 4 53 30| z40] 7500] 0. 004 2A-149 ] 18 20| 200 4400 0. 013
24-53 3 30| - 40| 180] 460¢] 0. 010 2A-150 1 331 36| 1490| %200 0.015
24=64 t 27 $0| 240] s500) 0. 012} - 2A-151 . 1 25 160 20 5500) €. 005
2A-65 I 26 20| 200| 5000} 0,008 . 24152 1 8 200 30| 3250 0.003

¢ 2A=68- -1 {4 20} 220} GSO00) 0009 2A-153 1 3 160] 28| 35ec) 6.04d
2A-67 1 30 30| 220f 5500 0.062{  2A-154 1 7 200 20| 3250 0.012
2h-68 1 95 4¢] 140] 8&s00{ o.002 24-155 1 7 150 10| z9s50) 0. 004
24-69 Bl 18 20| 160] 3300{<0.001 2h-156 1 8 140 20f 1950)<0, 001
2A-70 1 iB 30| 140f 5500)<0. 001 2h-157 1 g zeo| 20f 3500] 0.005
2h-71 1 21 30| 420| ss00] 0.018) ' ZA-158 i 10 140 30| 2500{<0. 00}
2A-12 t 18 20) 200) 4100). 0 003} 2A-158 B 8 100 201 3350( 9.903
TIR-T3 K] ig 50 s80| 43000 0.028[ 2A-160 1 12 140 207 2900 ©.007
2A-74 1 17 20| 360| 3750]. 0. 0014 2A-18) 1 11 140 10] 260Gf<0.00%
2A-75 1 32 3¢| 320 §o00]| 0. ¢ol 2k-182 1 8 140 20| 3000 0.0905
24-78 1 35 30| zoo|, so00f, 5. 003] 2A-183 ] 9 120 20| 2850 90.002
ZA-T7 1 12 30| 200f 4900| o 0t&] 2ZA-164 i B 140]- - 18{ 3000| 0. 005
2h-78 § 11 20| 240| zgool 0 018| © 2A-1BS 1 8 129 10] 6000| a.008

. 2A-78 i 13 209 220{ 3900 0.0158] @ ZA-168 1 33 140| - 20} Bo0oO|<0. 001
- 2A-80 i 7 20| 180 B000| 0.008[ - 2A-187 1 7 140f . 3¢| 3250| 0. 008
2A-81 1 9 20| z00| 34007 0.018] 2K-1B8- 1 14 t2o]  20] 3000 9. 0901

C 24782 2 28 40} 360[ -650¢) 0. 0437 2A-169. 1 il 120 20| 2%00{ o. 003
2A-83 . 1 13 30[ 180 360¢]) o 023|  2A-170 1. g 129 3ol zsd0| 0:012
2h-84 | 2 30] 140{1090¢}<0 601 2A-171 1 206§ - 100] - 2¢| 3250) 0.004
2h-85 1 ¢ {0 200 2rsof 0. o028] :2A-172 1 13 149| . 20} 3100|<0, 001
2A-86 1 25 §0{ 220 4800 J0.001f 2A-173 ] 21] 180 10| 3600 0.023
2A-87 3 i3 sl s20f 4000] 6. 167]  24-174 1 12 4o00] ' 30] 2250} 0.001
2h-88% B 1 4ab 240l 2250 0.g32) " 2A-175 1 8 140 20| 5500 0.002

. 2A-89 1 i1 30| 260j 3650} 0,001 2A-176 i it 169 20] 3400 0. 00%




2 Geochemical Analysis Data of Rock Samples from Northern Khuzdar District

(2

Ssuple HNo. Pb Ln Ba ME o8| Ssmple Ho. Pb g | By N | S8
. ppX ppu | ppbl pp=l pen X ppa prrl . ppbi ppwl.. ppm Lk
TRA-ITT 1 3 120 V0] 3500] 0.003]  2B-37 1 11 2o} 240 {500] 0.003
2A-178 1 1z 100 10| 2900( o0.005]{  2B-38 Y 9 10} v40( tzoof <o0. 001
26-178 1 sg| c1z0| 7o) 2100| ‘0.003] . 28-38 1 10 10f i160O[12500] 0. 002
24-180 1 121 140 20| 2568] 0.010 20-40 1 10 10} 1806 7500] 0. 031

- 2h-181C -1 191 200{ 30| 1850|<0.001]  28-4) 1 15 10f 100| 475¢| .¢. 002
2A-182 1 [ 120] aof 2200f 0.001]: 28-42 1 12 20f 200 3800 ¢, 009
2h- 181 1 12F 120] 4o 1800] 0. 00%]| 2B-43 1 7 10f 180 2650(<0.001
2A- 185 1 1e 100 a0 1300 e. 008 2B-44 1 9 30 160} 2g00| 9.002
2AL-186 1 8 120 20| 2700 ©6.007{ 2B-45 1 57 20f 160 2650] <0. 001
2A-187 1 11 120 20| z&oo| 0. 001] -2B-45 Tl [ 20F 280} 2500| <. 001
2h-188 ! 1 25 140 50| 3t50f o.o0zo] o 2B-47 Bl ] 20f 340) 1850 0. 604
. 2A-189 1. i3 120 .r0| 2150f<0, 001 2B-48 S 7 20f 1G60F. 1400 <0, ¢01
24-190 ol 11 . 200 20| 3de0f 0.020{ 2B-48 1 12 20) £00{ gotol 0,003
24-191 1l 5 120 10| 3500 0.012] 2B-50 . + 28 200 220] 2650} <0..001
C2A-192 1 31 150) - 50| 3reof o.015]: 2B-51. 1 7 20| 160] 3860f<d. 001
2h-183 1 9 18¢|. 2ol 3600F 0. 034 2B-52 -1 7 30| 140] 1900} <0081
2A-1894 - 1 H 120 10| 1850f<0, 001  2B-53 1 10 00| 180{ 3300|<0. 001
2A-185 . 1. 13 200 10| 4450} 0.624 2B-54 1 12 120] 120 4050| o.002
2A-186 1 g 400 10| 2700]<0.001 2B-55 1 [ 20| 100f 1450] o 002
2h-197 ] 7 120 20) 25005 0.005 2B-56 1 15 40 110 2809 0. 006
2A-198 1 te ! 120| 20f18000] 0.002| "2B-5% 1 12 20( 120] 2490]<9, 001

L 2A-199 1 L] 140 10] 3000l 0. 001 2B-5% i 24 s0f. 140 5000] 0,004
24-200 e 10 120 10] 3z0Df 0.003| 2B-59,.. 1 28 |. "40] z200[ 1850] 0.002
2h-201 H 22 200] zo{ socon| Bl 0l7| 2B-6O 1 33 30| 160| 5500| 9.002
f2h-202 1 20| -a80] “ro{ 4200 0. 028] 2B-61 iR 48 30| 260 6500] 0.003
24-20% - i 14 160 po} 4000l 0,004 2B-G2 i 30 {o| 260 3200] 0,003
2h-204 . i 14 130 tof 2700} 0. 004 2B-63 ! 10 30| 600 2z100] 0. 024
2h-205 1 28 200] 20| 4vco0] o 008 . 2B-64 1 T17f o 40|-200) 3200 0.008
25-206 - 1 8 200 20] z250; b.001 2B-85 ! 15 50| 340F 2200|<0, 003
2h-207 i 10§ - 140 1ol 3300| o0.00z] 2B-86 1 35 30| 200} 6500 0 603

- 2h-208 1 11 160 2o} 5500] 0. 003 - 2B-67 1 35 30} -220F 60Op|<0. 001
‘zA-208 i 1417120 10 28504 0. 006| : 2B-68 1 34 20[ 180} 4750( 0,005
_2h-210 1 12 140 to) 2700 -0.010 2B-£9 1 37 30f 180} Ss500( 0 006
T2k-211 1 3| 200 10| 3200| o.028 2B~ 70 ] 14 30f-z00} 3850[ ©0.7005
2h-212 1 14 100 50} 3100 0.012(  2B-7} 1 ] 20 140§ 1950]<0.001
2h-213 - ] 14 140 10] 3750 0.007 2B-72 I ? zof z20) S500(<0. 001
2h-214 1 §3 | 200 10 3500 0.033f 2B-73 1 24 40 120} 1650|<0. 601
2A-215 1 18 | 5500 20] 4350 0.144 2B-74 1 ? 40f 140] 18b¢|<0. 001
28-217 - 1 9 540 301 3950 0.013|_  2B-75 1 25 20} 160] 3600|<0. 001
2A-218 - 1 13 . 260 so0f soc0| o.011] - 2B-76 1 12 30| 220 1450 0. cp9
2h-218 - 1 28 180 B0 3s00f 0.048]| 2B-77 H 18 40} -340( 3350 0.0904
2h-220 1 10 126} 0] 2400 0.002| 2B-7% 3 18 30 420] 3850} 9.008
S2h-222 1 13 146f 20] 4500 ©0.023) 2B-7% b 13 3ol 220] 4r700[<0. 001
2h-223 1 7 440f  3e| 3s500| o o012  2EB-80 1 [} 20} 166] 2800[<0. 001
2h-224 1 20 100 10| 3500( .0.007{ ' 2B-8) 3 38 sof 300] 6500 0.008
2A-225 . 1 5 120 10/15500]<0. 001 2B-82 3 . 58 30} 220 5590 o0.00%
Zh-226 - 1 5| 140 to| zooo|<e. 001 28-83. 1 24 20| 149] 2650f o0.003
2k-227 1 12 100 10§ 3000 -0.005)  2B-84 1 11 201 160] 3350f 0,002
2h-228 1 22 180 sol seoo| 6.011 2B-85% 1 14 20) 100{ 3goo! 0. 007
24-229 1 3 izof 2ol s500( 0.006F . 2B-86 1 38 20} 120 2650)<0. 001
24-230 ] 15| 1407 . 20} 2550 0. 004 ' 2B-87 1 10 10f 200 2550[<0. 0e1
28-01- 3 26 20| 120 2700} 0, 024 | 2B-88 1 16 10] 140{11500f 0.003
2B-02 1 44 10 146 3100 0. 004 2B-89 1- 10 50 1006) 2750} 0. 001
2B- 03 1 8 30 160 1650 <0. 001 2B-90 1 40 30| 120] S500¢ 0,082
2B-04 1 7 30} 180] z100|<0,001| . 2B-91 1 1 20| 140] 8500| 0.002
2B-05 i 7 30} 140] 2300)<0. G01] - 2B-52 B] 14 201 120] 3¢50| ©¢.001
2B-08 1 15 30| 300{ 4050 o.029] 28-083 1 10| =280| 40! Ss500] 0,103
2B-07 1 128 20| 260{ 7500| 0.006] 2B-94° ] 7 20| -100) 2700| o..004
©2ZB-08 1 27 10} 140 7500( ¢. 001 28-95 i 32 30 200] 4000| ¢ 002
2B-09 ) 15 26| 10| 3s00). 0. 007|  2B-9B ] 8% 50| 180] 4600|<0. 001
2B-§0 1 10 10| zo0j 2550 o.003| 2B-97 2 37 40| 2e¢| 4250 ©.003
Z2B-J1 1 13 20| 140} 3250| 0.002| 2B-98 1 7 26| 120] 2950| ©. 002
2B-12 1 g 20| 1so0f 3400| 0.030| 2B-98 ! 7| . zo| roee| 3s506( 0.002
2B-§3 1 26 20{ 10| 3700l 0l o0s| 2B-100 1 8 20| 140] 3156]<0 001

" 2B-14 1 13 20{ 400 6500) 0. 025} 28-101 1 7 20( 100] 2750§<0. 001
2B-15 1 11 20] ‘200 4250] 0.011 2B-1062 1 8 20| to0| 2900] 0005
ZB-16 1 15 20{ 200| 3so00| ©0.014] 2B-103 R 8 10| 10| 3goo| o.001
2B-17 B 6 20| 140 s500[<0. 0601 2B-184 - 2 ? 20| §40] 3450|<0. 001
2B-18 - 1 40 20] 200| 3800 o.006f 2B-3105 1 16 20 110| 3350{ 0.002
2B-18 1 7 20| 10| 3500([<0.001{ 2B-105" 1 18 20| 160| £7090(. 0. 002
©2B-20 1 18 20f zoo| 4900] o004 ZB-107 1 7| - 10| 140| 3400]<0. 001
T 2B-21 - 1 13 20} 120{ 2250|<0.001] '2B-108 1 7 20| 120 3059 0.90)
2B-22 ° 1 9 10 100 2800 0.007{ 2B-109 i 7 10| 100]| 6500]<0. g0t
2B-23 1 7 jof 160] 1500|<0.Bel| -.2B-110 i ? z0| 160( 3450)<0. 00}
2B-24 1 11 20]:160{ 2600| 0.081| .2B-111 H 6] - 50 ‘100| 2550] 0.0t3
2B-25 i 7 20) 120| 2300| 0. pe2| 2B-1l12 i 8 50 160] 2700] 0.9002
28-26" 1 13 10{ "120] 2900[<0.004} ~'2B-1)3 1 3 0| 120 27s50| 0.006
2B-27 1 i 20{ 200{ 2600 '0.608] 2B-114 H 12 ao] 120] @508)<0.001
2B-28 1 8| 20| 120 1450f<0. 001 2B-115 1 [ zof 140| 2760] 0,002
28-2% 1 7| 1ol 1so| 1900| 0.002f - 2B-ijE TF 18 z0f 140] 3650[<0. 001
28-30 1 7| - 10] 120(10000|<0.005f . 2B~117 ¢ 15 10f 200] 3700} 0:002
2B-31. . 1 30 10f 40| 23006{<0.004| ~2B-118 ] i3 20f 1B0| 2600[ ©.085
2B-32 1 25 10} 10| 2s500{<0.00f| - 2B-119° 1 7 30] 100| 3600f{<0.00t
2B-33 - 1 23 gpl 100} 1600|<0. 08y ; 2B-120° 1. 8 10] 140 3150f '0.9002
2B-34 - 1 36 20§ 120{ 4200| 0.001 2B-121 1 K 30f 200) 4300| 0.003
2B-35 1 [ 20l z00] 3700| 0. 003] - 2B-122 3 34 30| 220] %500 0.0i8
2B-38 1 F) 200 140 2900]<0.001 2B-123 3 - 34 40} 140} 7500 0.4088




2 Geochemical Analysis Data.of Rock Samples from Northern Khuzdar District (3)

Sample No. Pb Zn Hg [: Ba © Mg .58 S%emple No - Pb CZn | Ng Ba | Mg [
. pEM ppm pphl ppwf - ppm - % - ppR P pEbl ppw PP %
"2B-124 1 24 §o[ 200| 4950f o0.018} 2B-211 ] 12 140 T0| .2850] 0.014
23125 1 18 30| s00] 34000 0. 004 2p-212 1 215 160 10| 2800} <0, 00}
28~ 128 TR 30 501 160] §500] <0, 091 20-213 1| 13 120l zef .16850) <0, 0N
2p-127 coal 30 z0] 300[ 8000| 0.053] - 2m-214 H 14 180] 20| “3700] 0, U0k
2p-128 1 12 20] 180] -3800] o0.002] 2R-215 1 [ 160f 20| @ 8op] o0 007
2B-129 1 21 £0f T80f 4050 0. 0038} 2B-21% 1 15 120 1o 2300 <0, 001
- 2B-130 1 8 sof 180 '3200f 0,031]. 2B-2}¢ 1 9 160 10| 3150] o, 068
28-13} 1 12 za| 140| ‘za0e| o0.006|.. 2D-21% 1 10 200 10| 2%00f 0.002
2B-)32 1} 14 207 1407165660] 0. 002] 2R-219 1 15 10 1ol 22500 ¢, 004
2B-132 1 15 20{ 140] 7000[ ¢.005] 2B-220 1 13 140} 16| 4250] 0. 007
25-134- § 10 30| 300 3750| 0.004 2B-221 ] 15 80 10 3650] ¢.006
- 2B-135 1 A7 40} 140F 3100 G 003}  2B-222 1 12 200 tof 4300] 9:.019
T2ZB-136 ] 20 16f 260 3100{<0.00) 2B-223 1 2 1690 to| 2850 o.015
2B-137 1 16 2ol 200 zose{ o:ooal 2B-224 i ? 140 10| 2550F 0,008
2B-i88. 1 10 40| 140] 2500| 0. 009] _2B-225 1 ] 120 i0f 4350} o 825
2B-139 ! 18 106] 200l 3500) 0.008] 23-225 ] 8 186 To| szs50] 0.6t
2R-140 . i 8 z0| 220) 2900 0. 002 28-237 1 7 160] 2o 2%06] 0. 011
2B-141 1 14 20| 560F 35006 0.010} " 2B-228 1 16 200 10] 3400{ 0.009
o .2B- 142, ] 24 gof 300} 3500| 0, 006f 2B-229 "1 12 120 - 40| 2200] ®.021
2B-143% - 1 10 16] 180 §500)] 0.609)  2B-239 1 g tzal  2o) 4000k o ais
2B-144 1 13 20| 200 3100 0.037 25-2281 1 11 140 20 3450] 0,019
2B-145 1 8 20] 120! 1960l 0. 067] 2B-232 ] 12 160f 20| 2350 b, 01
_EB-1486 1 11 20{ 140] 2150] o.008| ¥B-233 1 14 180 16| 2200 o 003
2B-147 1 -8 10] 140| 2850 0-031) 2B-234- 1 15 140 10| 4t50] 0.018
28-148 1 ? 20| 129] 2450} 0.008} 2B-235 1 8 120 10| s250] 0,007
2B-149 1 12 70| 180] 28068 o0-002 2B-236 1 25 140 16] 2350]<0. 001
2B-150 1 B 26| 180 3rs0[ 0. 017] 2B-237 1 7 180 20} 2550) 0. 004
28-151 H g| zo00 10| azod] 0.013| 2B-238 1 9 j20 19| 2250(<0. 001
28-152 H 8 140 20 3100] 0, 02z] 2B-238 3 8 120] 20| BODG[<0.00)
2E-153 IR 33} 760| 30| 000 0.027 2B- 240 1 13 140  20] 2950 <@, 001
"2B-154 1 31 250) 20] 4250] 91011 2B-241 1 g 1401 204 z406l 0004
28-15§ 1 a| 200 10) 3350} 0. 065 2B-242 | il 12¢] 20f 3000] 0. 010
28156 1 22 169 10| 3350f 0.006] 2B-243 1 13 160) sof| 1700|<0. 001
‘2B-157. ? 18] 280 30 (62500 0. 002 78-244 1 27 160 10f 5000 0.001
C2B-158 1 22 140 26 1850(<0. 001 2B-245 | 15 160 10| 3350 0. 006
2B-159° ! 14 140| 20] 2000{<0. 00} 2B-246 1 [] 140 10| &050] o003
2B-160 1 10 180 10| 3400] 0.004} 2B:247 1 28 160 10| 3400 0.002
_2B-18} 1 10 189 10} 3000 0.0065| 2B-248 1 113 160 to) 28s0| 0. 002
2B-162 1 7] 860 30| 2500]<0. 001 | " 2B~249 1 g 140F 20) 2300| 0005
2B-183 o 14 120 40| 4000 0. 002 2B-254 1 13 200 1045500 f<0. 001
ZB-164 1] 9 160 1o {29000 (<0. 001)] 2B-25] o 7 140 40] 5500[<0. 001
‘28-18% 1 21 250 2b] 4500]<0. DOL) 2B-252 1 11 $60) Y0 2850) 0. 004
2B~ 166 1| 29| 40| 20| 4150] 0.9003] 2B-253 1 12 1200 30l 2200(<o0. 0O
zB- 187 T 181 200 10| 2150| 0. 001 2B-254 - 1 17 160]  30] s000{<p, 001
2E-168 i z3 120 10| 2o09| 0. 002 2B-25% 1 £ 200| 20 4250 0. 013
28169 { 10 120 10] 6000} €. 602| -2B-256 1 [] 140 10 49507] 0.009
28-170 1 4 100 203 1550(<0. 001 28-258 I 9 156| 80| 5500f 0.-007
2B-171 " 1] 18 120 10| 1450<0.003) ~2B-259 1| § 160] 20{4%000 [<0. 001
2B-172 1 13 140 30| 3000]|<0. 001 | *2B-250 1! 10 120) 40| 3350 (<00t
2B-172 . 1 20 160 30| 3100]<0. 001 2B-261 il g 120 201 2800 {<0. 001
2B-174 I 7 HD 10) 3150 6.60%2| 2B-262 1 14 180 10| 3100 ]<0.-001
2B-1175 ) 10 100 10 2250 ‘0. 002] 2B-253 i 7 160 10} 3250 <0001
2B-1786 1 [ 120 0] Z190} v.oDZY 2B-2B4 ] 13 24%) 2D | 35681 0. 902
2B-177 1 17 120 10 2400 0.003|  2B-255 1 8 140f 10| 2850] 0. 002
. 2B-178 1 8 120f 40| 2500{<0. 00} 2B-2886 1 ig 180) 10] 3450 0. 082
ZB-1179 1 11 40| 20| soop] o.187| . 2B-267 - 1 8 160] 19 3350 0.003
2B-180 § 8 1ig 16§ 4000 6. 053| 2B-268 1 34 220F '20] 5500 0.4¢03
2B-181 { 12 1294 40l 2150(<c.005)  23-28% 1 7 180 10l 31007 {<0. 001
2B-182 1 7 160! 60| 21004<0. 0017 2B-270 ] 11 §20 J0[. 8500 <0, 001
2B-183 1| 17 120f 20| 3750[ 0..002 28-271 1 10 140 10] 2050 f<0.5801
2B-184 1 H 340 20| 2250([<0.00} 2B-272 1 1 160F 10{ 2050 <0.00}
2BE-185 - 1 15 200] -20] 32686 0. 002| 2B-273 1 3 160 10| 3200 0.002
2B-186 1 14 200 20 3400 0. 006)  2B-274 1 12 120 10f 2900 0. 007
2B-187 1 20| ‘180 10| 33001 0. 005] '2B-2¢5 1 11 1606 10| 3750 |<0.¢01
2B-188 1 13 120f 40| 5000§ 0.018] 2B-278 1 g 160) 10 4450 f<0. ¢01
28-189 1 11 120 . 30 2650[ 9.007 28-277 1 2 120 101 2550 [<0. GOt
2B-190. 1 7 100 10 5000 (<0. 001 20-01 ) 8 10| 140) 285¢] 0,007
- 2B-191 i 7 100 10013500] 0001 ). 26-02 1 5 20| 140} 1050 |<0..001
-2B-§92 1 11 120F 1D} dafoyed. 001 2C-03 S s 10} 140t 120¢l<0. 001
2B-193 1 48] 6o0| 60| so000] 0.003[ . 2C-04 1 s 20| 160{ 2000} -0.004
2B-184 o1 32 180 50 3000] o, 022] 2C-05 1 [ 10]. 160) 2000 |<0. 001
2B-185 i 24 180| 49| 2900 0.008] 20-08 1 E] 10| 140} 1450 |<0.001
2B-196 1 127°] 300 10f 3250] 0.008} 2C-07 1 H 10| 200 1800 0.001
28187 1 65| 280 40{ 27c¢0| o.v003[ .2C-08 1 16 10| 160] 1850 (<0.¢01
2B-198 .- ¥ 9 160] 20| 2550|<0.002| 2C-0% 1 6 10| 140] 1500] 0.002
- 2B-189 - 1 10 126 70| 3250} 0. 015 -2C-10 ] 3 10] 1400 1300 [<0.001
. 2B-200. 1 34 60| 30 8000| ¢. 003} -2C-11 t [ 10] 160f Z400| 0.002
-28-201 t 22 180 30| 44s0] 0. 003{ 20-12 . 1] 5 20] 140 1600 |<0.001
2B-202 ¥ 30| 1500 ‘30| sooo| o. 083 2C-13 1 8 20| 160 3500 ]<0. 001
2B-203 - 1 10 ] 220 10| 3450f<0.005| 20-)4 1 24 10] 126 3250} 9,002
2B-204 ; H 21 120 10f 2300[<0. 00t 20-15 1 11 20| 160} 2800[<p, ¢O1
2B-205 1 48 156 10) 4000]<0.001f " 2C-16 1. 18 10f 180f 2150 (<0, 00t
2B-206 - 12| 2400 86| 60| z4oe| 0. 030 2C-17 1 17 10| §40| 1450 ]<0. 00t
2B-207 . 1] 15 120 20| 3850[<0. 001 2C-18 1 g 20| 160] 2800 (<p, 001
2B-308 ] 18 140] 16| 265¢}<0. 001} 2C-18 z 30 101 140l 425¢| 0, po2
2B-20% H 9 120 10] 4309 (<0.00Ef .2€-20 1 15 10| 140] 15000<0. 001
2B-21¢ ] 8 140 10 2250]<0. 001 20-21 1 18 30) 120} 8700 0. 028 |



2 Geochemical Analysis Data of Rock Samples from Northern Khuzdar Distrigt (4)

Sample Ho. Pb In Ug | Ba | hg “5}Senpla Né, Pb In Ug: | Be | ;Mg $
ppw pps pobl ppm) —ppm % = FX1.) ppw ppb | ppm ppE ¥

10-22 1 8 30| 200| 3000 0.002] i2C~10% o 18 V0| 140 3400 <. 001
20-238 - ; 1 40] 360 1550 0.004[ 2£-110 2% 10| 160]11500§<0:-00}
L20-24 ] g 19| 200 2200 (<0. 001 2¢-11! 1 10 20| 120]15500 <0, 0071
2€-125 1] 7 10| 160 1300(<t:a01 2C-112 i 8 200 160 [17500<0. 001
20-28 ! 10 19] rao0f 25007 0. 007} 20-11%° l- 8 20} 160 3750 0:001
20-27 1. 27 19| 129 6500 0,065 26-114 1 8. 10| 160] 3100]<0.091
20-28 A 7 10] 140) 1850 [ 0,006  26-11% 1 13 20 180 3550 (<0:001
20-29. 1 ) fof 4207 3700 0, 0t8|° 20-118 1 & 10 140 2500 |<0,00]
20-30 1 6 10} 1807 325¢ i< 001 ~2¢-117: 1| 9 20 160 3000|<0; 00}
2C-31 1 39 30) 160] 5500] 0.028) “2¢-1{18. I 1 1| zo00f 2500[<0; 00}
2G-32 1 g 16f 180 350¢] 0. 008 "20-118’ 1. 13 10| 208} 44007<0. 00}
20-33 1 15 30 120] 1450{<0. 001} .26-120° 1 19 po| 160) 1854 |<0.00]
20-34 1 15 20) tzo| 2500 (<0.001f 2¢-121 [} B 10| . 200] 3150 (<0, 001
S20-3% - 1 11 20| 120 3050 0003). 2¢-122 1 13 zo{ t40| 5000]%0.001
2C-36 1 1 2o 120 2roef G.00s| 20-123 1 8 20] 160 3850]<0 001
26-37. ] 7 20| 140 1850 0.001].. 20124, 1 12 10| 200 4060]<0.-001
2C-38 1| 13 tof 1zof70000{ 0.088] _2C-1(25 1 2 307 160 2850 2. 013
2G-39 1 7 20] 100 1750{<0. 004 2C-126 1 1 1o 1801 2750| 0.002
2C-40 - [ 8 20] 140| 1600 <. 001 _2C-127 . 1 7. 10} 18ofL0000f<D. 001
26-41. ¢ Tt 7 26| (00| 1500] o-002|. 2C-128. 1 5 10f 120f 3000] 0.003
2¢-42 t 17 40| tzo|37seo| o 075|. .2c-q2¢. ot H 20f 1se) 2860|<0.001

- 20-43- § 16 30| t20)] 18oof o.9013] . 2C-13¢0 i 7 20f 180]-2800) 0.018
-20-44 1 1% 4o} 120] 4250} 0. 009] .20-131 ] 10 10 200 a§60f 0.00¢
2645 1 ] zop 129] 3z00] 0. 011}. 2C-132 1 28 to| 188 3690 0.0iB

© 2C-48 1 10 0] 110] 1600]<0. 001 26-133 1 3 1o] 160 tso0]<0. 001
S2C-47 ! 10 S50} 100]{18000] 0.0¢1] 26-134. 1 15 20| 200f 3200]<0.001
- 2€-48 1 17| 4o} 240 seoo| o.015) -2C-13% f 3 1o 140{ 280¢) 0. 002
20-49- 1 14 110fsa00] 2750) 0.'182} .2C-136 t & 1a| 160| 2000)<o0 001
2G-50 1 18 o] 1s0| 2300] 9. 901]. -2¢-137 1 ie 10| 280} 2400]<0,001
2C-51 1 z1 156l 1260; 1850] 0. 001 2C-138 1 5 20| 180} 3000f §.002
20-52 . B 22 go] 440f 5500] .0.045|: .2C-139. 1 12 20f 180] 3150}<0.001

. 20-53 2 24 30| zz20| 3700|<0.001] -EC-140. I 8 10} 240 2850f<0. 001
20-54 1 32 30] 140} 3es0f<0.001] -2C-141- ] 3 10l (60| z7e0]<0.001
2E-55 - ! 10 10] 160] 1600f<0. 001} 20142 ] 2 30| 140] 2200] 0,007
2C-56 1 12 10| 180] 1500]|<0.001) -2C-143 . | 19 30] 140 2500] 0.002
2C-57 - 1 7 1| 140] 1500]<0. 001 2C- 144 1 21 20] 140] 4350]<0.7001
2C-33. 1} H 10f 140 16500]<0.;001] - .2C- 145, 1 30 H 160] 3700 <0. 001
2C-59 1 7 10} 160]. 4350 %0, 001| - 2C-146 1 8 10] 140 2106¢{<0.7001
2C-50 1 5 z0] 140] Goool<o.001| 2C-147. f 13 10| 140| :1800)<0. 001
2C-§1 1 10 20| 120| 3i50[<0. 007]. .20-148. 1 it 10] 160} 135060]<0.7001
2c-62 i 3 20| 140[12008]<0. 001 2C-149. 1 13 20| s60f 3200 o0.032
2C-83- s 3 20 200[11500|<0. 001} 2L-150. 1 30 10| 320) 2750f 0.0i3
- 2c-84 f 7 20 120 zz00|<0.001} 2C-151 1 10 20| 160] 3400} <0001
-2C-65. i 12 20] 140f 2900)<0.001 26-§52 1 6 20 220] 2t00f<0. 001
-2C-68 B 8 20] 180| z750] 0. 002| 2C-153 1 10 40f 140 2650[ <0001
26-§7 H 13 20] 1890} 2909) p.-00Z] . 2C-154 1 H 30} "160) 3050) 0. 003
20-68 1 21 0| 600f 43gp| 0.008| .2€-155 1 23 1o].- 1401 1750f<0. 001
2¢-6% 1 22 20} 320{13000| 0.08F| 2C-155° i 10 20f, 140| zs00| ¢ o0s
26-70 1 8| 130f 2s80] 3osel<o0.00i] . 20-157 i 10 10] 150 4959{<0.001
T2C-71 - 1 12 R0f GAO] 3750] 0.@14]  2C-158. 1 6 1ol 160{ 2656{<90./00%
26-72. 1 30 19| 360{ 3800{ 4.008] 2C-159 1 11 10| F40] 2450{<0.001
26-73 H 25 20f 730] 2900 0.020}. 20-189 ] 14 10]- 120] -3900]<9.00]
26-7¢ . 1 9 50| 2200] 2650| 0.964| . 2C-1B1 1 6 20| 140| Z600|<0. 001
2C-75 1. 25 {0| $20| 5se0[ o0.006). 2C-162° 1 3 20| 18a| 7odo| e.01}
2C-76 i 17 {0y 180| 1300] 9.0801 2€-163 | 1 20 180} 3500 0. 394
2C-77 i 28 20| <20 4000]<o. 001 2C-164 1 9 rol 120f 3500f 0.003
2C-78 1 19 20 240 3g00f<d.001| 2C-165 1 10 to] 160] 1950 <0.001
2078 2 48 30| &40| Bs00f 0.002) 20-156 1 7 10y 180)29000] <0, 00}
2€-80 1 a9 40| 780} 7000 0. 025 2C-167 . 1 g 20| 140| 2050]<6. 001
2C-81 1 28 30| 660] 5500 0. 028] "2C-188 1 ] 10] 160| t3000| 0,058
2C-82 1 12 30| 240| 1400]<0.001] 2C-1€9 " 1 10 to| 146 3000|<0. 001

- 2C-83 1 15 30| 240) 7500 |<0. 0001 2C-170 1 7 10| 148] 2100]<0. 801
2C-84 2 35 {0l 2i0| gse0]| 0,143} 2C-171 1 8 10f 140] 2250]<0.001
2C-85 i 21 40{ 180 GoGd{<q. 00| 20-172 1 5 10| 168] 1aeel<p.om

© 2C-86 1 29 3p| zo¢] Geon{<o.001| ec-173 1 9 20|- 140| 2400|<0. 001
2C-87 1 35 so{ 5801 5300 0.0583)] 2C-174° 1 7 10f §60} 3300 6.001
C2C-88 1 24 30] 4so] t9o0ef<co. 00L| “2C-17% 1 10 10| tBo) 2850|<6G. 001
. 2C-89 1 48 20 160] 34007 0. 028  2C-176 1 13 10| 240} 3150| 0.002
2C-990 ] 18 10} 160 2650(<0.00¢ 2C-177 1 8 20| 280] 3100)<0.001
2081 1 22 20] 320] 4600[<0.007 | 2C-§78 1 7 to| zzof 3250{ 6. 018
c2¢-92 . 1 11 20] 200f 3500[<0, 001 26-178 1 18 20| 980| 4300 0.015
2¢-93 ] 19 30 400f 3250f 0.031| “2C-i80 i 17 50| 280] 3400} 0. 031
2C-94 . 1 3 20| E40] 3%00(<0.001 2C- 181 1 io Z0f 200| 3300] 0.90%2
20-95. i 7 20f 120{ 2150|<0. 601} 20-18%2 1 3 1el” 1é0| 3400] 0. 018
20-98 - 1 23 10} 220] 4500§<0.001} 2C-183 - L ] 20| 188] 37s0| 0.001
C26-97 il 8 10{ t40] 2000(<0. 001 ‘2C-i8¢ 1 1 10 140f z250[<0.700¢
T 20-98 . ; g 20{ 300} 2150)<0.00% 20~ 1895 1 24 140 1] 290¢¢] 0.003
2C-99 1 11 20] 2z20f15o000f<c0. 01| -2C-136 1 3 t4ol 10| 2zse0] 0.0%8
2C-100 1 3 30] 120l azsof<e. 00f| 2C-187° i 221 200 20| 3350[ 0.029
2C-10t 1 7 20| 140] 2oeo|<06. 001} -2C-188° 1 18] 206 14 4450 0.90z22
26-102 o1 7 10] 209| 18503<0. 001} "2C-18%" 1 13| 186 20 205d[<0. 001
20-503 1. 21 to{ 140] 2300[<9. 901 __2c-190. 1 8] 140[ 10] 315¢[ 0.008
2C-104 1 [ 20] 140} 3ss0}<0.00i| 2C-191 1 8 140 20| 2250{<0. 001
2C-105 1 8 16(: 190] 3sopf<0.001| 2C-182 i 78 teal 20| 3500f 0.023
20-108 1 23 20| 100] 16900|<0.00i} 20-1393° 1 53| 4o0f: 10| 3p06] 0.003
2C-107 1 33 20| 1z0] 2300)<0. 00| 2C-134° 1 11 120, 19| 2300 0.013
2£-1038 1 10 20} 140] 2500b<0. 001) 20-7195 2 38] 140 10| gzeno] 0. 001

_‘!0-
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