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The Studied area is located at 48°00"to 48°30" E and 37°00"to 37°30"N. covered
1150 Km?in the Hashjin quadrangle. The area is located in Alborz — Azarbaijan
structural zone, along the border of East Azarbaijan, Aedabil and Zanjan provinces.

The oldest rock unit in the area is tuffs and lava’s of the karaj formation, which is
widespread. This lava composed of andesitic basalt, trachy-basalt and dacitic rocks.
During the Early Kimerian and laramid orogenic movement, this area probably was
part of a shallow sea or a landmass. The Eocene volcanism occurred in a shallow
marine or an aerial environment. During Oligocene, in association with plutonic
rocks, volcanism of trachyte, trachy — dacite, rhyolite composition and relevant
ignimbrite had occurred. These rocks overaly Karaj formation with a sharp angular
unconformity. The youngest deposit in the area is detrital sediment in the Hashjin
depression basin. The latest trachy-basalt rocks are related to the Neogene or
Quaternary volcanic activity.

Intrusive rocks composed of quartz-monzonite , granodiortie , quartz-diorite ,
quartz-syenite and diorite, which quartz-monzonite is the dominant term.
Petrographic evidence implies a shallow depth of crystallization for these rocks.
Subvolcanic rocks of porphyritic texture and quartz-monzonite to dioritic
composition, outcropped along the fringe of main intrusive bodies. Most of the
intrusive rocks are high potassic, shoshonitic, peralumineous and | type.
Crystallization temperature of intrusive rocks based on the biotite thermometry lies in
730-880°C white oxygen fugasity of -13 to -17. ON the basis of Qz-Ab-Or normative
diagram, it lies in 700-800°C white water vapor pressure of 2 to 10 kbar. The
emplacement depth is 1.4 to 3.0 km, based on chemical composition of ampiboles.
Petrogenetic diagrams indicate the emplacement at subducation in active continental
or volcanic arc, syncollision or postcollision environment for intrusive bodies.

Microthermometric studies od vein mineralization indicate 220-240 °C for lead-
zinc and 280-320°C for copper ore. The vast variations on homogenization

temperature suggest different sources for the ore forming fluid(s).Fluid inclusion
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studies haven’t shown any evidence to support presence of porphyry copper
mineralization in the area. Chlorite thermometry shows temperature of 340-365°C for
sericitic zone, 320-355°C for advanced argilic zone, 315-325°C for moderate argilic
zone and 290-305°C propylitic zone.
The whole area (23*50km) was in 1:50000 scale and five widespread
hydrothermal alteration zones were mapped separately in 1:20000 scale. Tufss and
andesitic-basalt of Karaj formation covers most of the hydrothermally altered area.
Petrographic and XRD studies of all alteration zones indicate the presence of
sericitic, argilic (advanced , moderate and weak), prophlitic, zeolitic, chloritic, silicic
, greisen, alunitic or combination of these zones. Sericitic alteration zone is always on
the lowest topographic level. Prominent feature of alteration is occurrence of

secondary alunite mineral, epsomite (MgSq7H,0). In few localities advanced copper

deposits. With the exception of Au and W, concentration of Cu. Pb, Zn and Mo is
near their Clark value.

Vein type mineralization of Cu-Pb-Zn, recorded at six localities in the studies
area. The main ore minerals are magnetite , hematite , pyrite , arsenopyrite, bornite,
chalcopyrite, galena, sphalerite and tertahedrite. Exsolution texture of chalcopyrite
and bornite indicates high formation temperature (300 °C) of copper mineralization.
With the increasing of distance from intrusive, the Cu concentration decrease and Zn
and later on Pb concentration increase in vien type mineralization (Senjedeh,
Shahalibaghlu and Khalf areas). From the southeast toward the northwest exetent of
Cu mineralization decrease and Zn-Pb mineralization increase. Telluride only
recognized in one sample. EPMA of pyrite for gold was carried out in 45 samples,
which shows insignificant concentration.

There is some indication for fold mineralization in the area. Average of gold
concentration in 35 random samples from hydrothermal alteration zone is 90 ppb.
There are similarities between hydrothermal alteration. Mineralization style and

intrusive rock geochemistry of the studied area with those of copper-gold and
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mesothermal gold deposits. Alunitic and silicic alterations and Sn-W-Bi
mineralization could be used as indicator of gold mineralization in the area.

High sulfur fugacity, presence of telluride, arsenic and and antimony in ore-
bearing fluid increases the possibility of gold mineralization. Low Cu, Ag and Mo
concentration is another characteristics of porphyry gold mineralization. Further
systematic exploration program in the area may bear decisive evidence for
mesothermal gold mineralization. Low Cu concentration in volcanic and intrusive
rocks diminish the possibility of porphyry copper mineralization. Presence of
tourmaline, apatite, wolframite and scheelite imply a weak tungsten mineralization in
the area.

Structural features such as folds, joints and crack have a major role on
emplacement of intruxive rocks and hydrothermal alteration development. Ore-
bearing veins follow the dominant structural trend in the area, which are NW-SE and
E-W. These trends were inherited from Pyrenean orogeny during early Oilgocene.
The NNE movement of the Azary microplate result in changes in structural trends of
Folded West Azarbaijan and Tarom Mountain. Talesh (Mianeh — Ardebil) dextral
transform foult, Araxis sinsteral transform fault and Tabriz-Soltanieh fault have a
major impact on rotation of Azary microplate and changes in structural trends.

Comparison of metalogenic features in the area with those of Traom and
Azarbaijan suggest the presence of some similarities and differences. Ooverall
composition of intrusive and volcanic rocks of Tarom is more acidic compare with
Agkand-Hashjin, which affects the hydrothermal alteration features. For example,
alunitic and silicic zone is well developed in Tarom. Cu mineralization is more
significant in Tarom, Zn-Pb mineralization is the same. It seems a similar
metalogenic model may apply for Tarom and Agkand-Hashjin area.

Cu mineralization in Azarbaijan is skarn type due to presence of Cretaceous
limestone. The main Cu-bearing ore mineral, contrary to Tarom is chalicopyrite and

magnetite associaion with Cu mineralization is more obvious. The acidic intrusive
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rocks have major role on mineralization in Azarbaijan, though understand intrusive
such as nephelin synite wxist in the area. The alteration Zone in Tarom and Agkand-
Hashjin is well developed is comparision with Azarbaijan. The evidence indicates the
significance of mesothermal gold mineralization n the area compare with Azarbaijan.
The similiarites in mineralization of Azarbaijan and lesser Caucasus may define a
metalogenic province.
The present study shows the necessity of a fundamental review in Tarom and
Agkand-Hashjin metalogenic province features and conducting a systematic

exploration program for epithermal and mesothermal gold mineralization.
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Sample

15
23.M.b
24 (?)
25
28a
308
3iC
32C
35¢
38 (7)
43

44

454
45¢
46b
47h
488
49

50

51b
52
T5a
750
79
80
81b
8le
88
83
§1
33b
J4a
352
38
3
§7b
58
59
101
1044
105
108c
107
107e

vl
ppo
23
23
58
36
62
83
45
87
81
133
40
201
33
61
42
104
38
100
58
60
28
32
59
137
9%
83
113
84
63
68
59
30
62
o7
41
64
40
37
65
45
68
63
114
23
138

"

d

PPE
392
312
4005

2000007

60240
44694
33128

110948

23794
3964
2490

72348
4161

480

35006

5138
928

271766
4084
1564

804
587
998
110
312

23226
2951
7176

72

32112

8793
830
3497

46146

21544

15080
3946
9237

647
3935
665
22275
140
1502
9713

L Y N

-3

b
0)0)0’*103@0)—301*3~3NO).&-

PO

Sup

100.65
96.79
96.67
34.92
83.19
84.40
85.52
70.38
95.95
37.54
92.58
80.87
87.02
72.36
94.96
96.26
96.86
95.52
96.11
96.32
85.27
96.24
35.18
95.38
§9.86

100.14

101.95

101.23
98.27

100.08
36.98

100.92
99.40
34.52
§5.52
96.39
97.23
98.56
88.72

160.18
96.38
98.38
98.80
38.98
38.00
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Sample Ci

bpm
109b 40
110 43
134 41
135 46
136 30
141b 37
142 o7
143 147
145 81
146b 80
147 1
148 17
14%b 17
150 89
150-1 38
181 65
182 45
165() 141
i72 38
173 31
173 14
174b 34
175a (?7) 1258
176b 48
177 40
178 140
17 92
180a 117
180b 133
183 78
i83 (?) 0
185 27
187 81§
188 33
215 33
227b 47
228 43
230 35
231 34
234 88
235b 44
2425 47
243a 81
245 04
245k 38

S

PpD
160
1770
8675
21812
17803
5791
32544
10877
3614
1769
3646
1669
1052
24082
272
10168
238
1063
839
3968
38104
9207
2000007
3422
3113
14487
9058
4544
37262
13689
2000007
3625
36423
78863
304

B

93
240
1872
46856
26814
138
12
2804
20837

ppm
520
651
717
1877
870
82
848
433
1330
673
1155
214
273
126
433
126
48
192
826
214
148
625
1505
1395
1461
1067
980
1549
1614
1111

1330
3334
826
738
1045
95
454
257
826
50
214
739
1483
214

ki Sum
ppe 3
29 §7.49
) 100.07
) 98.68
53 87.56
26 39.65
10 39.49
2 89.75
15 99.8i1
5 106.29
9 100.01
8 99.71
i3 37.07
22 98.48
22 98.06
44 35.71
8 38.36
] 95.46
i1 96.65
i 37.51
1 97.36
7 96.10
5 109.83
151 18.25
0 §7.14
0 98.63
g 87.77
5 39.28
) §7.74
23 97.54
8 §7.96
20 33.39
2 100.17
8 98.63
2 97.77
5 36.67
32 36.02
8 87.54
12 §9.95
145 95.02
50 36.63
i0 35.94
21 95.39
9 36.94
4 100.62
28 §3.31
V)
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mple 5102  A1203 Ca0  Fe203 £20 Hgl Ka20 Ti0z il P2
i b i x i i h 2 »

»

Bal 4.3 14.22 4.39 6.71 3.4 5.40  3.14  0.786  0.113 0.2
&b 58.80  13.64 3.1 9.84 3.84 4.36  4.233  0.700 0.120 .19
oM 61.61  14.69 2.62 3.82 4.94 2.49  3.123  0.806 0.08¢ 0.172
0N 61.71  14.39 2.42 4.05 5.09 0.86  3.636 0.616  0.039  0.209
oM 5.11  14.03 5.62 7.01 3.29 4.3¢  3.157  0.868  0.101  0.248
5b 97.56  14.93 3.30 6.26 3.49 4.82  2.164  0.692  0.030  0.256
44 92.59  15.06 8.76 1.97 2.50 3.57  3.367  0.946  0.149  0.30
] S1.75  15.90 8.46 10.14 1.83 4.38  3.319  1.331 0.158 0.9
1 93.53  15.64 7.69 7.85 1.97 275 3.333  1.129  0.150  0.305
{4 99.10  14.86 6.00 5.73 2.30 2.03  3.75¢  0.903  0.100 0.3
N 35.15  15.92 4.52 3.82 5.43 1.1 2.312 0933 0.117  0.20
{X 68.61  13.61 1.46 2.40 6.33 0.76  3.896 0.451 0.043 0.107
alf 68.33  13.88 1.56 2.5 6.16 0.74  3.773  0.47 0.042 0.118
)b 68.94  14.18 1.93 3.19 6.12 0.85  4.23¢  0.563  0.059 0.142
b 74.88  12.10 0.54 1.48 6.17 0.21  3.964 0.131  0.028 0.025
Jalf 61.80  15.51 5.50 .71 2.42 2.94  3.133 1174 0.088 0.3
bl T1.60  12.94 2.42 1.97 5.21 0.51  3.117  0.481  0.076  0.150
L 68.24  13.64 2.18 3.18 5.5 LI 3.708  0.514  0.084 0.162
L] 96.64  14.92 9.96 6.61 3.62 348 5.200 0.794 0.111  0.242
L 4.3 1492 5.33 7.10 3.66 2.710  3.382 0.837 0.129  0.460
N 98.13  15.64 1.05 9.93 5.18 0.19  8.044 0.217 0.228  0.05
N 93.18  14.25 4.86 7.07 3.73 3.57 2.966 0.866 0.107 0.217
K 9%9.31 1494 9.81 6.42 3.30 4.27  3.126  0.807 0.086 0.212
| 96.62  14.06 6.02 8.68 3.51 4.60 3.016 0.825 0.07 0.233
| 70.08  13.28 1.48 2.62 7.2 0.68  2.971  0.487 0.0 0.071
62.93  13.89 2.7 3.38 5.23 0.81  3.246 0.652 0.064 0.147

i 61.44  15.66 5.62 7.24 1.09 1.97  4.856 1.208 0.118  0.318
§ 95.80  14.88 3.94 6.69 4.73 3.69  3.680 0.732  90.235  6.377
49.76  15.35 7.68 9.78 2.10 4.97 4398  1.873  90.114  0.881

i 66.42  13.43 2.16 3.71 5.12 1.60  3.732  0.551 0.111 .19
! 61.96  15.39 3.00 3.64 3.87 1.80  3.787  0.809 0.109 0.298
| 92.58  14.25 4.08 6.46 4.13 3.68  3.300 0.743 0.159 .387
/ 49.8¢ 15.11 7.68 9.35 2.15 4.22 4.181  1.545  0.084  0.859
{ 96.23  14.55 4.20 5.90 5.52 3.31  2.935 0.778  0.1i7  0.3%
{ 68.94  13.16 1.60 2.7% 5.48 121 3.731  0.429  0.052  0.13%
{ 92.71  16.98 6.60 7.14 3.2 2.81  3.320  1.010 0.118  0.47%
| 31.87  17.95 5.72 5.3 4.08 270 4249 0.719  0.085  0.570
l 89.17  14.81 3.18 5.35 4.47 .96 2.985 0.722 0.0 9.210
] 96.63  15.64 1.61 5.09 9.76 1.03  6.841 0.345 0.155  0.201
l 69.98  12.76 1.10 3.09 6.36 0.80 3.191 0.404 0.141  9.107
[ 54.05 13.14 5.89 6.63 3.51 4.26  Z.314  0.798  0.106  0.19
I 74.28  11.78 0.88 1.83 5.87 1.42 3464  0.322  0.047  0.065
M 94.60  14.93 6.18 1.2 3.14 .71 3.288 0.905 9.121  0.275
M 68.11  12.95 1.56 1.88 5.93 110 3.088 2.320 0.039  0.067

| 71.16  11.79 1.78 1.98 2.50 0.84  4.380  6.35¢ 0.051  0.065
N 3.8 1417 4.83  10.01 1.96 .57 2.8168 0.992 0.216  0.215
¥ 34.81  13.76 .89 5.98 3.2% 4.38  2.864 0.931 0.141  0.249
04.52  14.92 0.22 1.42 7.83 0.13  1.257  0.380 0.000 0.04
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Sample

264
277
Z18

A,|
303K
3068
33bK
33bbY
M

4o

55
574

64

114
122
75-100aM
75-148bY
75-155H
75-160H
75-28M
75-78H
75K
762
TobN
T8Y
TaM
TcH
81al
8K

SIH
924
S8ch
Jalt
AL
A12K
8-87
B12
Bi28
B182
Bb6
B74a
DJ 1N
DJ2K
AR
Ga
Jzlf
L-4

8102

48.25
53.15
47.78
56.26
96.22
12.61
71.15
63.37
54.48
58.25
66.77
58.05
61.98
50.66
54.47
57.97
71.28
12.38
72.16
52.76
91.18
49.42
83.11
51.84
32.92
52.89
81.37
64.11
§7.74
55.71
55.64
54.54
57.39
73.14
63.63
58.36
54.39
51.75
52.62
63.74
94.31
70.53
98.60
09.35

Q> ~3 O

. . .

Qy co O
-3 OO

e O

A1203

13.95
13.09
14.00
14.31
18.11

9.85
11.47
14.75
14.18
15.08
13.07
15.95
14.68
16.28
15.33
16.63
13.08
12.57

9.4
12.93
16.84
12.85
15.30
13.84
15.68
14.81
14.82
12.97
13.84
14.48
15.93
15.16
12.98
12.69
14.87
i5.91
15.53
14.98
16.99
12.99
15.45
12.83
14.38
i3.98
11.76
14.32
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3.261
3.934
4.046
3.724
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0.181
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3.013
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2.714
2.469
.94
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3.183
2.153
3.184
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Sample ir 1 3r U Rb Th Pb Zn Cu i
Ppm 192 Ppm ppo Ppa PPR Ppa PP ppn PPO
106aH 178 31 390 1 115 8 8 72 § 38 |
106bY 192 34 290 0 135 11 7 66 8 3
106M 268 37 229 4 149 12 19 48 Z 1z
1108 265 39 286 0 159 14 2z 43 5 i2
1154 191 30 354 1 97 10 11 57 10 3
115bK 168 30 507 0 117 1 ) 53 1 108
124K 109 20 558 0 08 0 5 6z 8 47
1304 121 18 437 3 49 4 5 74 ) 25
131H 138 20 477 0 54 0 Z 71 10 17
134 172 12 883 i 55 5 8 a3 iZ 2
1378 287 54 231 0 162 10 8 44 8 23
154 447 87 158 8 321 46 Z1 36 3 3
155al 420 80 192 ) 301 33 18 36 3 4
155bY 451 74 209 4 289 4] 25 44 8 11
157bY 193 107 i3 18 375 63 Z8 7 16 7
159aK 162 25 430 0 2 7 6 70 Z Z
155bK 248 44 227 4 184 i3 3 32 3 0
160 375 72 255 i3 284 47 i7 37 7 id
1624 183 32 495 2 113 10 13 52 10 44
163M 209 33 469 8 130 8 12 93 18 i
1698 1298 106 70 8 62 2 z3 184 0 3
16bH 168 23 351 4 112 8 1i 04 7 2Z
i7aM 187 30 385 0 104 4 g 57 il 3
18K 166 25 395 0 105 ] 5 53 5 36
194¥ 395 45 305 8 22 ' i5 83 7 18
1K 320 44 217 2 176 11 11 34 i 4
200K 154 i6 355 0 35 0 3 7 1 id
Z08H 227 4] 473 i 147 it iZ 1i3 Z 26
208 218 15 80z 0 35 0 3 100 Z 6
Z11K 363 55 242 g 217 7 33 57 8 1i
2134 238 35 408 Z 101 § i7 08 15 7
217K 230 45 435 i 189 10 45 110 4 20
Zlal 189 i3 961 i 41 0 4 31 1Z 40
2278 199 52 385 1 204 15 S 54 23 20
2244 383 67 188 4 250 8 14 30 i 0
2254 195 32 583 4 34 8 iz 68 g 5
226K 168 28 884 3 115 1 12 83 28 i§
235K 229 35 335 Z i28 13 10 §l 5 26
236M 655 54 130 5 126 13 18 a0 z 5
240K 395 87 144 8 335 35 47 30 0 i
240 207 25 348 2 83 10 11 52 14 37
2418 214 71 75 3 255 2z 18 8 0 g
Z4ZaN 164 26 432 i 5 5 67 4 3
243bM 22z 65 86 Z 257 28 il 32 0 il
244K 234 Z 135 6 3il 24 21 41 4 1i
245aH 132 i 338 i 54 1 1] 87 i3 36
Z48aM 187 26 381 i &7 § 4 85 i 51
251N 341 72 111 7 221 28 3 10 g i
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Sample ir ¥ Sr U Rb Th b in Cu Ri

Ppa ppa ppo ppo ppE ppu ppa ppu PP ppE
68 131 19 442 1 39 0 i 34 1 A
2178 228 36 308 0 128 12 ) 45 g 121
AL 218 13 642 4 33 5 8 87 il 02
28 188 23 362 U 108 Z Z 48 0 42
363K 1262 103 37 Z 160 20 2l 182 ] i
306 248 36 94 2 181 b ii i7 2 7
33bM 187 20 330 i 83 B 8 96 ] 16
33bbK 224 39 1072 6 110 10 15 73 5 4
3K 179 29 367 g 100 2 1 85 8 93
4o 185 31 391 0 98 8 10 58 0 41
30K 386 12 239 3 267 iz 100 213 3 ii
5TH 130 14 403 0 25 0 1% 106 I i6
o 284 43 281 3 i74 3 i6 00 il 16
714 206 16 815 3 42 3 o a2 19 50
12al 192 14 823 3 41 B 4 62 Zl 48
75-100aK 149 20 387 0 98 2 i 79 3 8
75-148bM 293 57 815 15 210 28 28 24 : ¢
75-155H 324 87 70 4 333 P i7 35 i 5
78-160M 160 58 1126 9 160 8 i 0 0 7
75-28M4 180 30 479 4 118 8 8 12 i6 45
75-76H4 i73 35 815 6 135 i0 ¢l 0z 93 i$
ToH 155 20 370 Z 43 8 8 9 8 33
T6alf 204 30 487 0 12l 16 ¢ 0Z 14 91
T6bH 195 28 450 2 120 b) 5 82 iz 67
704 158 2 362 0 03 B ¥ 01 ¢ 13
Talf 264 20 105 0 03 0 3 02 i4 3U
TcH 264 19 636 g 57 Z § 102 id 0
d1ak 233 44 220 5 177 &4 i7 40 B 25
BM 252 45 31z G 177 13 P 57 it 74]
31K 207 30 318 Z izd b 7 06 5 3i
3z8 164 P 413 0 8i 0 2 43 13 Z
§BcH 185 30 337 ¢ 86 3 ‘ o4 iZ il
Ja¥ 222 84 A Z 218 i8 i7 47 3 it
ALIN 19% 64 193 ) 250 4 32 1 0 10
A1Z2H 326 53 445 ) 204 i3 8 43 1Z 13
5-87 195 38 515 4 128 { U 45 4 1z
B1Z 252 47 144 4 157 12 3 o0 3 a4
B1z8 136 16 730 6 52 8 8 0z 0 ov
bi82 235 2% 504 0 55 iZ 17 45¢ 8 i8
66 247 33 293 B 11§ 13 i? 44 5 i
b74a 285 i 190 5 131 16 3 54 0 11
DJ1K 425 88 110 3 333 35 3 44 B 7
DJZH 288 33 310 5 202 18 &b g1 0 15
3 154 37 503 3 %3 it ) di 31 it
GaK 2081 48 48 & 15z 17 14 o v il
gz Zed 48 318 ) i78 15 iz 3 §
- i15 § 578 i it ] 0 105 30 260
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Sample ir ¥ Sr U Rb Th b in Cu Ri

Ppa ppa ppo ppo ppE ppu ppa ppu PP ppE
68 131 19 442 1 39 0 i 34 1 A
2178 228 36 308 0 128 12 ) 45 g 121
AL 218 13 642 4 33 5 8 87 il 02
28 188 23 362 U 108 Z Z 48 0 42
363K 1262 103 37 Z 160 20 2l 182 ] i
306 248 36 94 2 181 b ii i7 2 7
33bM 187 20 330 i 83 B 8 96 ] 16
33bbK 224 39 1072 6 110 10 15 73 5 4
3K 179 29 367 g 100 2 1 85 8 93
4o 185 31 391 0 98 8 10 58 0 41
30K 386 12 239 3 267 iz 100 213 3 ii
5TH 130 14 403 0 25 0 1% 106 I i6
o 284 43 281 3 i74 3 i6 00 il 16
714 206 16 815 3 42 3 o a2 19 50
12al 192 14 823 3 41 B 4 62 Zl 48
75-100aK 149 20 387 0 98 2 i 79 3 8
75-148bM 293 57 815 15 210 28 28 24 : ¢
75-155H 324 87 70 4 333 P i7 35 i 5
78-160M 160 58 1126 9 160 8 i 0 0 7
75-28M4 180 30 479 4 118 8 8 12 i6 45
75-76H4 i73 35 815 6 135 i0 ¢l 0z 93 i$
ToH 155 20 370 Z 43 8 8 9 8 33
T6alf 204 30 487 0 12l 16 ¢ 0Z 14 91
T6bH 195 28 450 2 120 b) 5 82 iz 67
704 158 2 362 0 03 B ¥ 01 ¢ 13
Talf 264 20 105 0 03 0 3 02 i4 3U
TcH 264 19 636 g 57 Z § 102 id 0
d1ak 233 44 220 5 177 &4 i7 40 B 25
BM 252 45 31z G 177 13 P 57 it 74]
31K 207 30 318 Z izd b 7 06 5 3i
3z8 164 P 413 0 8i 0 2 43 13 Z
§BcH 185 30 337 ¢ 86 3 ‘ o4 iZ il
Ja¥ 222 84 A Z 218 i8 i7 47 3 it
ALIN 19% 64 193 ) 250 4 32 1 0 10
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3 154 37 503 3 %3 it ) di 31 it
GaK 2081 48 48 & 15z 17 14 o v il
gz Zed 48 318 ) i78 15 iz 3 §
- i15 § 578 i it ] 0 105 30 260

Yool Aasaid Jyas aalsl




Sample W Hf Co Or e ¥ ba Kb ua vi

ppm ppR ppm ppo ppm PPu 1924 Ppm PP Ppo
106aH 0 7 25 103 Z 157 551 15 27 161
106bH 3 8 14 53 3 128 813 22 28 113
108M 0 § id 42 57 71 918 18 30 78
110 4 9 § 24 59 30 960 6 i 8z
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1344 10 14 i5 23 ) 137 10458 ib 3l 325
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1544 i i3 0 4z 118 26 303 47 3¢ 3065
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S5 4 14 0 148 60 40 535 30 00 320
o7 1 10 23 160 56 151 480 19 15 105
o 3 7 16 34 kY 98 1043 ¢i 32 108
714 0 13 25 75 138 188 1075 22 "7 90
TZaH 0 10 24 51 105 167 1041 18 02 110
75-100aH 8 5 12 55 0 171 508 15 28 1
75-148bK 7 15 0 4 1i0 21 242 35 187 100
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" =292 41 26 29 26 12 16 <1 2
" -266b 42 I; <9 —‘—;0 16 3 <1 4
" -276 43 24 20' 13 9 11 <1 <2
e S e D T
" =279 44 7 <9 6 5 10 <1 <2
" -44 45 7%‘;9 8 3 <3 <1 4
" -46b 46 23 13 1 3 <3 <1 12
" -50 47 39 <9 1 <2T__ <3 <1 <2
" -48b 48 19 37 W 4 4 <1 44
99 G78/59 28 73 180 4 5 & K 4
160 60 42 13 3t D 7 <1 8
236 61 6 14 89 4 4 <1 8
75.100 62 6 9 33 _“ﬁ_;—~_ 4 <1 2_
134 63 35 <9 39 7 9 <1 <2
72b 64 57 <9 60 14 24 <1 2
115b 65 13 12 47 15 68 <1 4
22s 66 19 12 57 16 9 2.2 2
242a 67 24 <9 44 14 20 y 1 2
9a 68 31—— 9 38 12 11 1 4
e e e 2

2o
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PPM  PPM  ppm  ppm  ppm ppm  ppm |
Cu Pb i




D,‘—.—:‘

o D PPm  PPm PPm PPm PPm PpPm PPm

o ga o LS50 L 57 Cu Pb Zn Co Ni Ag Mo
..278a G77/179 13 <9 21 x2.5 3 <1 2
132a 80 47 13 78 30 27 1.4 2
168 81 45 13 34 5 6 <1 2
287 82 37 12 38 11 18 <1 2
260 83 16 10 50 16 13 : ) 2
307 84 43 <9 I3 2.5 6 <1 2
304 85 13 <9 Ry - %2.5 <3 <1 <2
L4 G78/69 45 9 . 48 14 27 1 4
33.C 70 4 <9 20 3 3 <1 2
240 71 28 <9 26 10 18 <1 2
244 72 6 <9 13 3 4 <1 2
303 73 7 30 144 J 4 1 4
15,28 74 60 10 7 18 30 1.2 2
3158 75 9 <9 13 <2.5 <3 <1 2
" 160 76 4 11 16 2.5 4 <1 2
306 77 5 12 10 3 7 <1 2
120. 78 41 10 50 18 91 : i 2
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GEOLOGICAL SURVEY OF IRAN
MINERALOGY DEPARTMENT

XRF.LAB
VOLATILE.QAN sb Hg As
LAB.N-:"FIELD.N PPM PPM PPM
+98 i %77-413 .6 <1 29
199" -2 197-187 .5 <1 19

100 17-177
. .301 77-44
102 77-412
103 17-292
104 77-276
105 77-266B
106 77-262

A 2 15
5 <1 44
@2 T | 46
.29 <1 47
s <1 27
B <1 17
<33 <1 15

OOHHN.&HHHL«)OOMHOON&NN
AT RIS . G
w

107 77-259 ! <q 9

108 77-253B "D <1 26
109 17-35C 6 <1 29
110 77-299A 4 <1 41
133 717-151 2 <1 21
112 77-146B 6 <1 14
113 17-136 9 <1 12
114 239B 2 <1 44
219 77-80 9 <1 27
116 77-30B 83 <1 26
117 17=25 56 <1 18
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