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Abstract

Dagh-Daali Zn-Pb (+Au) deposit consisting of Bekheirbolaghi and Balderghani ore zones,
located 40 km north of Takab city. In Bekheirbolaghi zone galena, sphalerite, pyrite and
chalcopyrite are present as disseminated in Kahar shales and Jangotaran dolomitized
limestone. Sphalerite is mainly associated with galena and rarely surrounded by pyrite.
Galena as disseminated and fine crystalline texture is accompanied either chalcopyrite or
sphalerite. Stibnite with radial texture is associated with galena and sphalerite, and
chalcopyrite, as a minor sulfide mineral occurs in the deposit. Insufficient concentration of
gold is found in pyrite. In Balderghani, As-Sh-Zn-Pb and rare Au mineralization are present
in marl, sandstone and tuff belonging to the Qom Formation. Realgar and orpiment with
mosaic, stibnite as radial and spheroidal, barite with fibrous, sphalerite as granular and
spheroidal textures and massive galena are the major ores of the deposits studied. Based on
gold scan study, traces of gold occur in realgar and stibnite. Silicic and argillic are the main
alterations in Bekheirbolaghi and Balderghani zones. Geochemical investigation
demonstrated that in Bekheirbolaghi, Au-Ag and Pb-Ag pairs have strong positive, Pb-Au
and As-Sb pairs display moderate positive correlation whereas in Balderghani, Pb-Ag, Zn-
Ag, and Pb-Zn pairs have strong positive and Ag-Sb and Pb-Sb pairs show moderate
positive correlation. On the base of data obtained from exploration drilling, the maximum
depth of mineralization in Bekheirbolaghi and Balderghani zones is 70 m and 30m
respectively. Fluid inclusion analyses indicate that ore bearing fluid salinity is 4.55 to 6.81
wt% NaCl eq. with mean temperature of 212.5°C for Bekheirbolaghi and 1.65 to 10.48
wt% NaCl eq. with temperatures of 170/75 to 207/1°C for Balderghani. Based on
geological, mineralogical, geochemical as well as fluid inclusion studies, it seems that
Dagh-Daali Zn-Pb deposit share many similarities with low sulfidation type epithermal
deposits.

Key words: epithermal Zn- Pb deposits, fluid inclusions, geochemistry, Dagh- Daali,
Takab mineralized zone, Sanandaj- Sirjan structural zone, northwest Iran
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S8l &gy 5 (CBH.9) eV ,50 digy Byme gladisas )0 adgl Jlow slo Ll (sl oains puSo3lail (slo el )l g o 559 - Jgor
(LV: L+V Two phases fluid inclusion, P: Primary fluid inclusion; Qz: Quartz, Brt: Barite) (DA.20 4 DA.26)

No. Sample No. Host mineral Size (um)  Type Origin T, ice (°C ( Salinity Th (total) (°C)
(Wt% NaCl equivalent)
1 CBH.9 Qz 10 LV P -4.3 6.81 252
2 CBH.9 Qz 6 LV P -4.3 6.81 240
3 CBH.9 Qz 16 LV P -3.0 4.85 226
4 CBH.9 Qz 15 LV P -39 6.22 182
5 CBH.9 Qz 8 LV P -35 5.65 250
6 CBH.9 Qz 7 LV P -4.3 6.81 240
7 CBH.9 Qz 7 LV P -35 5.65 244
8 CBH.9 Qz 24 LV P -4.0 6.37 197
9 CBH.9 Qz 10 LV P -4.0 6.37 225
10 CBH.9 Qz 8 LV P -3.3 5.32 207
11  CBH.9 Qz 8 LV P -3.9 6.22 260
12 CBH.9 Qz 8 LV P -3.5 5.65 260
13 CBHJ9 Qz 10 Lv P -4.2 6.67 182
14  CBH.9 Qz 10 LV P -4.2 6.67 174
15 CBH.9 Qz 10 LV P -4.0 6.37 187
16 CBH.9 Qz 10 Lv P -3.2 6.15 198
17 CBH.9 Qz 14 LV P -2.8 4.55 178
18 CBH.9 Qz 12 LV P -3.0 4.85 174
19 CBH.9 Qz 8 LV P -3.0 4.85 200
20 CBH.9 Qz 8 LV P -2.8 4.55 208
21  CBH.9 Qz 9 LV P -3.2 5.16 184
22  CBH.9 Qz 20 LV P -2.8 455 214
23 CBH.9 Qz 16 LV P -3.0 4.85 228
24 CBH.9 Qz 15 LV P -3.3 5.32 191
25 DA-26 Qz 10 Lv p -2.0 3.27 221
26 DA-26 Qz 8 Lv p -1.7 2.79 210
27 DA-26 Qz 8 LV P -25 4.00 215
28 DA-26 Qz 9 Lv p -15 2.46 200
29 DA-26 Qz 8 Lv p -1.0 1.65 229
30 DA-26 Qz 9 LV P -3.0 4.85 234
31 DA-26 Qz 10 LV P -4.0 6.37 202
32 DA-26 Qz 10 LV P -3.0 4.85 183
33 DA-26 Qz 7 LV P -3.0 4.85 195
34 DA-26 Qz 16 LV P -4.0 6.37 205
35 DA-26 Qz 3 LV P -2.0 3.27 210
36 DA-26 Qz 8 Lv p -3.6 5.77 193
37 DA-26 Qz 12 LV P -4.0 6.37 185
38 DA-26 Qz 13 LV P -4.5 7.10 221
39 DA-26 Qz 8 Lv p -7.0 10.48 204
40 DA-20 Brt 8 LV P -3.9 6.30 177
41  DA-20 Brt 7 LV P -3.0 4.86 174
42  DA-20 Brt 10 LV P -2.5 4.10 145
43  DA-20 Brt 8 LV P -35 5.63 198
44  DA-20 Brt 8 LV P -15 2.50 177
45 DA-20 Brt 8 LV P -35 5.63 152
46  DA-20 Brt 7 LV P -15 2.50 171
47  DA-20 Brt 6 LV P -2.5 4.10 186
48 DA-20 Brt 10 LV P -3.0 4.86 170
49  DA-20 Brt 12 LV P -3.0 4.86 174
50 DA-20 Brt 8 LV P -3.0 4.86 145
51 DA-20 Brt 8 LV P -2.8 4.55 180
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Sample No. Mo Cu Pb Zn Ag Ni Co Mn As Sb Cr Ba Au
BKH.1 5 96 36 73 0.4 3 3 527 928 4 8 45 213
BKH.2 1 22 125 4807 <0.3 6347 347 5033 >10000 275 4333 1094 50
BKH.3 1 267 257 616 17.9 285 26 357 6762 246 174 824 347
BKH.4 <1 5 405 545 0.3 147 13 750 3277 47 145 361 71
BKH.5 5 23 81 675 <0.3 2 2 11241 517 10 4 200 19
BKH.6 7 15 15 168 <03 14 4 9750 721 34 13 637 32
BKH.7 <1 2 17 98 <03 4 12 3559 57 <3 4 332 27
BKH.8 28 11 436 25 <03 11 2 316 39 4 25 333 18
BKH.9 52 24 9 18 <0.3 17 3 383 26 <3 55 80 9
BKH.10 214 996 3122 <0.3 1895 73 1217 5532 142 1714 640 29
BKH.11 <1 217 1021 3181 <0.3 1926 74 1238 5631 151 1749 668 35
BKH.12 2 8 16 397 5.7 3 2 445  >10000 377 5 2636 947
BKH.13 3 9 18 167 29 10 1409 1848 106 11 440 165
BKH.14 11 125 31 148 0.5 24 10 721 22 3 173 166 794
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Sample No. Mo Cu Pb Zn Ag Ni Co Mn As Sb Cr Ba Au
BKH.15 1 10 35 400 0.3 1184 60 575 799 24 722 308 43
BKH.16 2 69 67 1081 0.5 5457 323 11059 3814 76 1112 1772 77
BKH.17 1 31 53 920 1 3734 160 7834 2696 93 800 570 91
BKH.18 1 5 83 1063 0.7 3464 120 9138 2999 130 583 298 136
BKH.19 1 21 53 340 0.8 2608 133 6907 2994 75 619 518 95
BKH.20 2 29 17 365 1 4039 198 7389 2972 86 1100 325 461
BKH.21 11 125 31 148 0.5 24 10 721 22 3 173 166 794
BKH.22 7 42 1328 > 10000 34 2019 168 5696 4397 580 86 170 176
BKH.23 4 182 2694 > 10000 59 1455 104 3535 6637 465 136 159 171
BKH.24 6 131 2342 > 10000 85 1183 39 2577 5584 526 88 317 230
BKH.25 15 49 1500 > 10000 10.1 1455 104 3535 6637 465 136 159 197
BKH.26 16 55 1765 > 10000 8.5 790 56 3080 3473 396 55 1227 189
BKH.27 7 20 2218 > 10000 9.9 1644 47 11796 1907 274 25 1853 100
BKH.28 11 125 31 147 0.5 24 10 721 22 3 173 166 794
BKH.29 10 6 172 > 10000 2.2 776 18 5017 1950 103 15 2369 88
BKH.30 9 10 175 > 10000 21 1506 30 6658 2387 157 24 1241 129
BKH.31 15 29 334 > 10000 4.6 3008 132 14465 4601 202 220 1253 125
BKH.32 1 17 20 > 10000 0.4 1025 44 2357 1124 40 314 155 44
BKH.33 4 23 >10000 > 10000 50 1233 78 3625 1843 91 315 167 48
BKH.34 5 48 45 4918 0.6 753 64 2118 2111 12 311 137 27
BKH.35 12 27 73 > 10000 0.4 1895 81 3574 3120 59 1139 151 52
BKH.36 1 5 186 2596 04 186 13 320 838 66 666 107 59
BKH.37 <1 53 238 6432 0.8 3104 221 4885 4522 67 1759 398 40
BKH.38 3 50 328 1884 31 85 9 305 2029 22 31 234 166
BKH.39 2 44 1669 3027 31 57 5 123 1380 17 27 243 334
BKH.40 15 69 5749 > 10000 254 583 57 1088 4639 295 109 451 1266
BKH.41 36 140 1715 > 10000 222 936 71 1373 6862 960 284 1414 521
BKH.42 3 24 454 6399 55 108 49 1065 518 139 36 1805 80
BKH.43 64 29 532 > 10000 4.3 2327 209 4174 9316 847 58 337 286
BKH.44 50 10 275 > 10000 3.0 3002 177 3147 6430 767 49 413 269
BKH.45 24 4 167 > 10000 0.9 3255 135 3481 3051 327 30 191 107
BKH.46 66 30 358 > 10000 1.1 3094 227 2963 6297 772 330 248 122
BKH.47 48 29 3358 > 10000 8.7 1230 41 849 3482 566 54 572 597
BKH.48 8 10 408 > 10000 52 1132 54 2411 2405 189 144 902 525
BKH.49 36 46 >10000 8089 55.9 306 8 416 5812 156 75 55 2675
BKH.50 4 22 543 > 10000 6.4 1966 135 5339 3854 149 307 238 239
BKH.51 2 31 188 > 10000 8.7 2316 164 5765 5643 210 308 108 442
BKH.52 1 9 101 6758 34 1027 71 3979 3919 81 302 74 269
BKH.53 1 16 161 6914 11 1657 110 5113 5325 103 370 86 244
BKH.54 2 5 140 4521 14 1247 82 3515 3607 103 320 112 199
BKH.55 11 125 31 148 0.5 24 10 721 22 3 173 166 794
BKH.56 3 31 134 5313 0.8 511 29 3571 1814 30 114 214 85
BKH.57 6 30 166 > 10000 3 1601 70 6661 3717 66 280 209 145
BKH.58 2 44 345 7146 22 925 51 8682 2416 18 82 189 124
BKH.59 4 66 207 > 10000 24 1838 123 7160 4297 34 129 166 163
BKH.60 24 35 2089 > 10000 5 5754 425 8875 7024 197 323 221 110
BKH.61 8 30 367 > 10000 1.9 2163 361 4649 6160 105 786 252 167
BKH.62 5 23 2.39  >10000 2.2 2177 380 5519 > 10000 131 1179 305 257
BKH.63 6 65 411 > 10000 0.6 3764 469 3206 > 10000 193 1427 214 52
BKH.64 4 5 240 > 10000 05 6891 562 3176 > 10000 512 4838 253 38
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Yt A
Sample No. Mo Cu Pb Zn Ag Ni Co Mn As Sb Cr Ba Au
BKH.65 3 31 78 2509 0.3 577 39 471 2564 67 998 321 41
BKH.66 8 343 101 7023 15 2206 99 2484 3952 110 554 127 38
BKH.67 9 58 292 4770 22 3143 138 7104 5271 181 506 152 109
BKH.68 4 46 26 948 2.3 1385 109 3255 3824 39 432 116 57
BKH.69 4 22 756 3088 3.9 401 13 485 1594 862 54 56 875
BKH.70 <1 20 86 714 0.6 785 37 10173 3642 39 143 211 310
BKH.71 <1 29 117 1814 1.0 1076 49 14355 4767 47 233 95 400
BKH.72 <1 99 571 0.6 1266 55 9075 2694 59 203 111 420
BKH.73 <1 312 1214 0.6 1704 85 6320 4004 64 297 54 250
BKH.74 <1 286 1474 0.3 1881 94 3742 2794 102 285 34 150
BKH.75 <1 196 993 0.3 1756 79 4363 2377 70 242 33 340
BKH.76 4 48 2711 7797 4.7 895 28 640 2471 261 396 133 250
BKH.77 4 43 2811 > 10000 43 883 32 972 2427 224 354 146 380
BKH.78 5 46 2053 > 10000 33 930 43 1051 2111 122 254 227 140
BKH.79 1 32 82 2136 <0.3 77 7 822 364 32 16 454 150
BKH.80 1 13 39 1594 <03 52 578 324 13 249 40
BKH.81 1 8 19 451 <03 57 4 333 162 8 47 60

dalol =Y Jgua

Bk Ay
Sample No. Mo Cu Pb Zn Ag Ni Co Mn As Sb Cr Ba Au
BGH.1 2 16 397 5.7 3 2 445  >10000 377 5 2636 947
BGH.2 3 18 167 2.9 10 3 1409 1848 106 11 440 165
BGH.3 3 11 34 920 3.1 8 6 8136 3854 410 3 1223 261
BGH.4 3 11 58 598 2.7 11 2 7771 1634 180 8 376 2000
BGH.5 2 41 133 1388 45 23 7 7568 7326 218 12 589 48
BGH.6 2 22 272 682 85 2 403 4560 129 5 617 136
BGH.7 3 11 113 538 39 5 1250 2313 85 4 145 53
BGH.8 1 74 1803 6301 61.4 1 345 8528 > 2000 9 36 341
BGH.9 2 85 83 118 19 15 6 309 >10000 1068 5 48 157
BGH.10 3 17 549 1 3 427  >10000 820 4 796 292
BGH.11 3 176 264 11 1 202 1834 1628 8 1302 15
BGH.12 7 4 6 166 0.3 15 9 3386 8189 270 5 20 54
BGH.13 4 10 158 1281 0.9 13 7 4997 >10000 > 2000 5 9 805
BGH.14 12 123 29 146 0.4 24 10 688 21 5 175 163 <2
BGH.15 1 29 85 502 13.9 17 2 367 2279 > 2000 17 24 64
BGH.16 1 6 41 596 2 11 5 3757 2855 1809 117 76
BGH.17 <1 16 67 251 6.9 1 835 685 > 2000 153 61
BGH.18 1 47 1838 974 40.5 3 1818 745 > 2000 11 303 17
BGH.19 1 5 21 185 0.5 10 6 669 1964 534 71 66
BGH.20 <1 146 4 1701 50 1 3031 9 > 2000 19 55
BGH.21 <1 31 389 953 16.5 1 3821 2706 > 2000 7 167 62
BGH.22 2 26 264 1747 9.7 13 9 12125 7179 1863 9 869 40
BGH.23 2 7 11 295 <03 105 16 10161 217 7 12 672 <2
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Mo Cu Pb Zn Ag Ni Co Mn As Sb Cr Ba Au

Mo 1.00

Cu | 0.03- 1.00

Pb 0.19 0.04 1.00

Zn | 0.34 0.04- 0317 1.00

Ag | 028 015 068"  0.26 1.00

Ni 007  006- 009- 0317 0.10- 1.00

Co 009  0.08- 0.80- 038 010- 087" 1.00

Mn | 014- 024"~ 015- 010- 012- 0447 0307 100

As 0.14 0.09 0.04 0.39" 019 060" 072 012 1.00

Sb | 057" 0.07 0.14 051 0.8 025" 025 010 046" 1.00

Cr | 0.18- 0.06  0.10- 005 016- 069" 0677 004 0577 0.6 1.00

Ba 002  001- 0.05- 0.15 0.12 005 001- 013 019 0.21 0.02 1.00

Au | 022 009 053" 001- 073 024~ 021- 023 007 016 020- 0.02- 100
* Correlation is significant at the 0.05 level (2- tailed)
** Correlation is significant at the 0.01 level (2- tailed)

SBL Ay sl yaie Gl gmim (Nmed Glocs o dile @l =T g
Mo Cu Pb Zn Ag Ni Co Mn As Sb Cr Ba Au

Mo 1.00
Cu 0.42 1.00
Pb 0.28 - 0.35 1.00
Zn 0.24 - 029 071" 1.00
Ag 0.36 - 0.46° 093" 078" 1.00
Ni 0.52" 055" 015-  0.02- 001- 1.00
Co 0.62" 027 030- 018- 036-  0.70** 1.00
Mn 0.03- 018-  0.13- 010  0.19- 0.27 0.43 1.00
As 0.04- 001- 0.06- 0.21 0.06 0.01- 0.16 0.03 1.00
Sb | 0.46*- 0.06 0.51" 0.40 0.54" 017- 035- 0.04- 001- 1.00
Cr 0.80" 071" 0.08- 012- 0.12- 0.55™ 042 015- 029- 0.22- 1.00
Ba 0.07- 029- 017- 013- 0.21- 0.40- 0.19- 0.08 028 028- 014- 1.00
Au 001- 021- 0.10- 0.05  0.09- 010-  0.22- 0.26 021  017- 015- 024 1.00

*Correlation is significant at the 0.05 level (2- tailed)
**Correlation is significant at the 0.01 level (2- tailed)
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