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Lithology

Quaternary
Alluvium

Upper Jurassic
Shale and sandstone

Fe====q Upper Triassic

v TR | Shale with intercalation

t======d of limestone

r—7—— Middle Triassic

T2/ Yellow dolostone with
intercalation of limestone

Mineralization

Dolomitization with Pb+Ag
g sulfide mineralization

., Silicified zone
r//z (Pb-Zn-Cu nonsulfide minerals)
Barite zone

Symbols

W Tunnel .7 | Inferred fault

Fluid inclusions sampling
BH4 illi
Core drilling hole

Volcanic and volcanoclastic rocks
(andesite, tuff, dacite and latite)

Orbitolina-bearing limestone,

silty shale and marl

Conglomerate and red sandstone

Shale and sandstone with
intercalation of ammonite-
bearing limestone (Shemshak Fm.)

Shale with intercalation of

................... ammonite-bearing limestone

Yellow dolostone with
intercalation of limestone
(Shotori Fm.)

N
[N\, Dolomitization with cave filling
Pb+Ag sulfide mineralization
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Red sandstone and shale
Dark limestone and
fusulinide-bearing dolomite
(Jamal Fm.)
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Stages
Minerals

Pre
mineralization

Main mineralization

Post mineralization

Sub-stage | | Sub-stage Il

Late vein Supergene

Pyrite
Galena

Sphalerite

Sulfide/sulfosalt

Ttr-Tnt series
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Samples | Stage | Mineral | Zn S Fe Co Ni Cu Ga As Ag Cd Sb Pb Bi Total
5 Py-1 0.03 |52.62 | 45.16| 0.06 | 0.12 | 043 | 0.01 | 0.71 | bdl | 0.05 | bdl | 0.57 | 0.16 | 99.92
, § Py-1 0.01 |52.15 | 45.27| 0.02 | 0.15 | 041 | bdl | 043 | bdl | bdl | bdl | 033 | 0.21 | 98.98
Ch-02 5 E Py-1 0.02 |52.78 | 45.69| 0.02 | 0.24 | 042 | 0.03 | 0.34 | 0.04 | 0.02 | bdl | 048 | 0.21 | 100.29
S Py-1 bdl |51.38 | 44.14| 0.01 | 0.08 | 1.83 | bdl | 0.55 | bdl | bdl | 0.68 | 0.35 | 0.08 | 99.10
‘s Py-1 bdl |53.11 | 44.45| 0.03 | 0.15 | 0.54 | 0.01 | 0.63 | 0.02 | 0.02 | 0.28 | 0.24 | bdl 99.48
Py-1 0.02 |52.41 | 44.94| 0.03 | 0.17 | 0.73 | 0.02 | 0.53 | 0.03 | 0.03 | 048 | 0.39 | 0.17 | 99.55
Gn-1 052 | 1323 | 0.08 | bdl | 013 | 0.01 | bdl | 002 | 0.04 | 003 | bdl | 84.92 | 045 | 9943
- Gn-1 013 1223 | 021 | bdl | 003 | bdl | bdl | bdl | 002 | 012 | 020 | 86.64 | 0.36 | 99.94
B Gn-1 0.09 | 1347 | 008 | bdl | bdl | bdl | bdl | 003 | 0.01 | 007 | bdl | 8547 | 023 | 9945
EJ :T: Gn-1 028 | 1325 | 011 | bdl | 005 | bdl | bdl | 022 | 0.02 | bdl | bdl | 8541 | 046 | 99.58
Ch-08 g %" Gn-1 036 | 1242 | 0.08 | bdl | 003 | bdl | bdl | 043 | 0.08 | 008 | bdl | 8513 | 037 | 9855
£ < Sp-1 | 66.7731.61 | 0.75 | bdl | bdl | bdl | 0.02 | 0.04 | 0.05 | 0.82 | 0.02 | 0.18 | 0.03 | 100.29
§ 2| Spl |6584(31.85| 1.16 | bdl | bdl | bdl | bdl | bdl | 0.03 | 111 | bdl | 0.15 | 0.15 | 100.29
§ Sp-1 | 66.12(32.72 | 1.07 | bdl | bdl | bdl | 0.03 | bdl | 0.03 | 0.44 | bdl | 0.18 | 0.17 | 100.76
Sp-1 | 62.68(32.63 | 0.66 | bdl | bdl | 1.78 | bdl | bdl | 1.65 | 0.28 | bdl | 1.02 | 0.05 | 100.75
Sp-1 | 65.84|32.04 | 0.95 | bdl | bdl | 0.08 | bdl | bdl | bdl | 0.64 | bdl | bdl | 0.12 | 99.67
Gn-2 | 007 |12.90 | 015 | bdl | bdl | bdl | bdl | bdl | 1.08 | 0.05 | bdl |84.55| 041 | 99.21
Gn-2 bdl |12.82 | 035 | bdl | bdl | bdl | bdl | 001 | 051 | 0.02 | bdl |86.03 | 033 | 100.07
Gn-2 | 002 |12.96 | 021 | bdl | 026 | bdl | bdl | bdl | 1.03 | bdl | 0.04 | 8420 | 0.41 | 99.13
Gn-2 | 0.04 |12.60 | 0.08 | bdl | 035 | bdl | bdl | bdl | 035 | bdl | bdl |86.05 | 0.55 | 100.02
Gn-2 bdl 1081 | 010 | bdl | 013 | 0.62 | bdl | bdl | 141 | bdl | bdl | 8588 | 032 | 99.27
Py-2 | 031 |52.23 | 4547] 0.03 | 0.13 | 0.31 | 0.04 | 0.33 | bdl | bdl | bdl | 0.23 | 0.01 | 99.09
. Py2 | 028 |52.42 | 45.74] 0.02 | 0.17 | 0.52 | 0.03 | 0.54 | bdl | bdl | bdl | 0.28 | bdl | 100.00
E Py-2 | 0.09 |53.02 | 46.12| 0.01 | 0.09 | 0.23 | bdl | 047 | bdl | bdl | bdl | 0.31 | 0.03 | 100.37
X Py-2 | 021 |52.32 | 46.23| 0.04 | 0.11 | 0.33 | 0.02 | 0.23 | bdl | bdl | bdl | 0.08 | 0.02 | 99.59
;‘f Sp-2 | 65.44|31.54 | 1.32 | bdl | bdl | bdl | bdl | 0.03 | 0.03 | 0.87 | bdl | 0.11 | 0.10 | 99.44
3 Sp-2 | 65.05(32.12 | 1.54 | 0.01 | 0.05 | bdl | bdl | bdl | 0.03 | 0.43 | bdl | 0.12 | 0.08 | 99.43
g Sp-2 | 62.61(32.87 | 2.32 | 0.01 | 0.02 | bdl | bdl | 0.04 | 0.09 | 0.54 | bdl | 0.08 | 0.03 | 98.61
Ch-05 S Sp-2 | 67.77131.40 | 1.13 | bdl | bdl | bdl | 0.01 | bdl | bdl | 0.55 | 0.01 | bdl | 0.21 | 101.08
= Tir-Tnt | 826 |51.81 | 143 | bdl | bdl 2198 | bdl | 751 | 438 | 0.03 | 446 | 0.23 | 0.11 | 100.20
§ Tir-Tnt | 3.50 | 5249 | 256 | bdl | bdl [22.83 | bdl | 857 | 513 | 017 | 480 | 0.29 | 0.09 | 100.43
§ Tir-Tnt | 423 | 5119 | 1.09 | bdl | bdl 2388 | 0.03 | 931 | 2.06 | 010 | 402 | 3.32 | 0.05 | 99.28
= Tir-Tnt | 5.08 | 5342 | 132 | bdl | bdl |22.84 | bdl | 942 | 351 | 009 | 413 | 0.20 | 0.10 | 100.11
§ Tir-Tnt | 539 |5320 | 081 | bdl | bdl [22.82 | 0.0]1 | 941 | 404 | 012 | 411 | 0.26 | 0.10 | 100.27
Tir-Tnt | 4.21 |52.65 | 091 | bdl | bdl [2217 | 0.04 | 9.08 | 532 | 0.04 | 539 | 0.09 | 0.07 | 99.97
Tir-Tnt | 3.09 |52.52 | 234 | bdl | bdl 2329 | bdl | 854 | 587 | 008 | 411 | 0.31 | 0.14 | 100.29
Tir-Tnt | 4.78 | 5417 | 113 | bdl | bdl 2282 | bdl | 772 | 539 | 001 | 332 | 0.38 | 0.29 | 100.01
Tir-Tnt | 647 |54.62 | 076 | bdl | bdl 2356 | 0.02 | 249 | 414 | 010 | 840 | 0.21 | 0.15 | 100.92
Tir-Tnt | 4.33 |52.31 | 098 | bdl | bdl [24.11 | bdl | 2.63 | 611 | 0.03 | 901 | 0.30 | 0.05 | 99.86
Tir-Tnt | 5.69 |51.27 | 1.04 | bdl | bdl 2638 | 0.0 | 2.51 | 6.16 | 0.04 | 737 | 043 | bdl | 100.90
Tir-Tnt | 488 |52.19 | 121 | bdl | bdl [2318 | bdl | 316 | 708 | 001 | 772 | 0.30 | 0.17 | 99.90

Abbreviations: Gn-1= disseminated galena, Gn-2= galena late vein, Ttr-Tnt= tetrahedrite-tennantite series, Py-1= pyrite
inclusion in galena, Py-2= euhedral pyrite, Sp-1= sphalerite inclusion in galena, Sp-2= coarse-grain sphalerite. bdl= below

detection limit.
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Minerals Te Tm;., Th Tirapping Salinit Density| Pressure

Stages Sttt o) Type | FIA (°C) (°C) (Oé)/ (avg. °C)|(wt% NaC?)eq.) (g/cm})) (avg. bar)
5 |-341t0-37|-13.2 to -14.2| 155-166 168 18.0-17.1 1.04 5.48
LV | 3 nd -10.7 to -12.1| 146-158 159 14.7-16.1 1.03 4.49
Quartz (L) | 3 |-31to-35|-11.81t0-13.1|162-174 176 15.8-17.0 1.02 6.67
~| (Ch-T1-04) 2 |-34to-38|-12.3 to -14.2| 152-170 168 16.2-18.0 1.03 5.57
§ §o VL | 4 nd -10.5to -11.7| 182-195 198 14.5-15.7 0.99 10.84
§ = V) | 3 nd -9.2t0-12.5|188-191 199 13.1-16.4 0.99 11.11
ES = 3 |-361t0-40|-12.7 to -13.9| 156-172 171 16.6-17.7 1.03 6.00
§ A Barite v 4 |-34to-38|-13.2 to -15.0| 140-154 153 17.1-18.6 1.05 3.83
S (Ch-T3-36)| (L) 2 |-37to-41|-14.1 to -15.7| 166-182 182 18.0-19.2 1.03 7.53
.§ 2 nd -14.0to -15.3| 178-192 194 17.8-19.0 1.02 9.71
= 2 nd -1521t0-15.7| 167-178 180 18.8-19.2 1.04 7.23
E LV | 5 |-491t0-57|-18.41t0-19.3|187-196| 201 21.3-22.0 1.04 10.81
§° Sphalerite | (L) | 4 |-451t0-53|-20.7 to -21.1| 195-208| 211 22.9-23.1 1.05 13.15
"§ (Ch-T1-19)| VL | 2 nd -18.31t0-20.2| 195-208| 211 21.2-22.5 1.04 13.32
el (V) | 4 nd -17.1t0-19.1|1211-224 228 20.3-21.8 1.01 18.51
2 |-22to-23| -6.7to-8.2 |112-122 122 10.1-12.0 1.02 1.68
§ § Calcite LV | 2 nd -5.7to-7.2 | 105-111 113 8.8-10.7 1.02 1.26
SN X | (8Z-04-02) | (L) | 3 |-20t0-23| -7.0t0-8.0 | 109-113 116 10.5-11.7 1.03 1.38
4 nd -6.1to-7.5 | 115-122 124 9.3-11.1 1.01 1.77

Abbreviations: FIA= fluid inclusion assemblage, Te= eutectic temperature, Tm,.,= final ice melting temperature, Thy,=
homogenization temperature, LV= liquid-rich type, VL= vapor-rich type. (L)= homogenization to. nd= not detected.
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