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Fig.1 Sketch map showing the devision of tectonic units
and distribution of copper-gold deposits in the western
Tianshan Mountains ( Modified from Wei et al. , 1999;
Wang et al. ,2004)
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Tectonic units: I-—Alatao Permian rift; II-—Northern Tianshan
Bayingou Early-Middle Carboniferous forearc trench; III—
Biezhentao-Hanzhega  Early—Middle Carboniferous intra-
continental arc; IV—Tulasu Carboniferous back-arc fault basin;
V—Ili Carboniferous-Permian rift; S—Southern Tianshan Mts.
Paleozoic archipelago micro ocean basin; Name of deposits: 1—
Lamasu; 2—Dabate; 3—Dongtujin; 4—Lailisigacer; 5—
Kendenggaoer; 6—Qiongbulake; 7-—109 copper deposit; 8—
Kesibulake; 9—Qunji; 10—Kezikezangnan; 11— Yiermande;
12— Jingxibulake; 13—Axi; 14— Apiyindi; 15—Tawuerbieke;
16— Wutai
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Fig. 2 Geological map of the Dabate copper

molybdenum deposit (after Zhang et al. , 2006)
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1—Quaternary sediments; 2—Upper Devonian tuffaceous
breccia and lava of the Tuosikuertawu Formation; 3— Upper
Devonian tuff and tuffaceous sandstone of the Tuosikuertawu
Formation; 4-—dacite ; 5—diorite; 6—quartz porphyry; 7—
rhyolitic porphyry; 8—rhyolitic breccia welded tuff; 9—granite-
porphyry;  10—fault; 11—fracture zone; 12—eruption
unconformity boundary line; 13—line and inferred line of
geological limitation; 14——copper-molybdenum orebody; 15—

drilling hole and its number
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Fig. 3 sketch section map of Dabate ore district
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1—Carboneceous dacite; 2—granite-porphyry; 3—rhyolitic
porphyry; 4—Upper Devonian tuff and tuffaceous sandstone of

the Tuosikuertawu Formation; 5—Paleo-Proterozoic schist
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Table 1 Chemical compostion of dacite and granite-porphyry in Dabate ore district ( % )
HA P LB BEE
B | Dbt-24 | Dbt-25 | Dbt-26 | Dbt-27 | Dbt-28 | Db-4 | Db-5 | Db-6 | Db-11 | Bb-12 | Bb-13 |DBT-11|DBT-12|DBT-13|DBT-18DBT-20
Na,O | 3.22 | 3.85 3.35 3.42 3.50 2.92 3.61 3.34 3.78 3.82 3.25 3.77 3.84 3.62 1.99 1.57
MgO 2.77 2.96 2.30 2.79 2.82 3.16 3. 30 3.11 1. 80 1. 36 1.63 | 0.10 | 0.08 | 0.07 | 0.13 | 0.04
Al, Oz | 15.41 | 15.82 | 15.48 | 15.83 | 15.9 | 15.39 | 15.23 | 15.71 | 14.63 | 14.99 | 14.72 | 13.03 | 12.90 | 12.48 | 13.13 | 12.43
SiO; 62.26 | 63.62 | 64.38 | 63.31 | 63.09 | 62.35 | 62.12 | 62.68 | 62.85 | 64.30 | 64.27 | 74.25 | 75.54 | 75.48 | 73.97 | 76. 32
P, Os 0.13 | 0.14 0.12 | 0.13 | 0.13 | 0.14 | 0.13 | 0.14 | 0.17 | 0.17 | 0.17 | 0.02 | 0.01 0.01 0.02 | 0.01
KO 1.78 | 2.41 2.37 | 2.40 | 2.40 1.68 1. 99 2.38 2.96 2.94 2.61 5. 45 5.42 5.56 6.28 | 6.98
CaO 4.63 3.6 4.53 | 4.07 | 4.08 | 4.44 2.75 3.94 3.32 3.00 | 4.03 1.54 | 0.63 | 0.68 | 0.76 | 0.27
TiO, 0.61 0. 65 0.52 0.63 0. 64 0.67 0.67 0.66 1.05 0.98 0.96 0.09 0.09 0.11 0.13 0.08
MnO 0. 10 0.11 0.10 0.11 0.11 0.11 0.11 0.12 0.09 0.06 0.07 0.01 0.01 0.02 0.02 0.01
Fe, O 1.55 2.16 2.11 2.1 2.13 2.24 2.15 1. 86 5.72 5.49 | 4.20 | 0.12 | 0.27 | 0.26 0.6 0. 46
FeO 2.96 | 2.46 1.83 | 2.48 | 2.42 2.91 2.89 3. 11 0.93 | 0.83 1.67 | 0.23 | 0.29 | 0.43 0.7 0.31
H,O" | 2.48 1.82 1.84 | 2.20 | 2.06 2.30 3.20 1. 86 1.32 | 0.92 1.64 | 0.31 0.13 | 0.31 0.22 | 0.31
COz 1.60 | 0.50 | 0.96 | 0.68 | 0.77 1. 54 1. 19 1.19 1.19 1.02 | 0.58 | 0.66 | 0.74 0.6 1. 38 1.1
Total 99.5 | 100.1 | 99.89 [100.15]100.05] 99.85 | 99.34 {100.10| 99.81 | 99.88 | 99.80 | 99.58 | 99.95 | 99.63 | 99.33 | 99. 89
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Fig. 4 Diagram of SiO, versus Na, O+ K, O of dacite

and granite-porphyry in Dabate ore district
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i Fig. 6  Diagram of primitive mantle-normalized trace
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu element of dacite in Dabate ore district (after Sun and
1000, McDonough. 1989)
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Fig. 5 Chondrite-normalized REE patterns of dacite and
granite-porphyry in Dabate ore district (after Taylor and

McLennan, 1985)
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Table 2 REE and trace element analyses of dacite and granite-porphyry in Dabate ore district ( X 107¢)
HA YU Ak =
5 Db-4 | Db-5 | Db-6 | Db-11 | Db-12 | Db-13 | Dbt-24 | Dbt-25 | Dbt-26 | Dbt-27 | Dbt-28 |DBT-11{DBT-12|DBT-13|DBT-18/DBT-20
Li 35.3 | 43.5 | 32.8 | 51.4 | 32.0 | 34.4 | 43.7 | 34.5 | 28.8 | 34.3 43 52.8 61 61.8 202 75
Be 1. 50 1.62 1.63 1. 90 1.73 1. 89 1.55 1.71 1.8 1.79 1.89 | 3.45 | 3.58 | 3.31 | 5.92 | 2.21
Cr 50.8 | 40.9 | 49.0 15.4 15.7 19.4 | 51.9 | 57.4 | 43.5 | 58.3 | 54.1 4.55 | 4.12 | 8.71 | 5.22 | 4.44
Co 16.3 14.1 14.7 13.0 | 9.92 12.1 15 16.5 13.4 17 15.8 | 0.61 0.48 | 1.46 | 0.84 | 0.68
Ni 33.5 | 31.1 | 41.5 | 6.36 | 9.56 | 6.42 | 39.1 | 44.3 | 32.8 | 47.3 | 41.6 | 6.28 | 5.56 | 838 | 5.19 | 4.37
Cu 51.3 | 44.0 | 41.4 | 22.8 13.1 28.1 40 39.7 | 34.8 | 40.5 | 38.8 | 79.9 263 250 91.7 212
Zn 125 103 91.7 | 87.5 | 72.5 | 97.4 | 59.7 | 68.8 | 65.4 | 67.2 | 70.7 | 20.1 16.0 18.4 | 40.1 | 32.1
Ga 17.6 16.6 17.2 17.7 13.9 17.4 | 19.1 20.1 20.6 | 20.8 | 21.0 | 28.4 | 26.8 | 26.1 28.8 | 27.6
Mo 0.83 | 0.50 | 0.72 | 0.91 | 0.70 1.12 1.00 | 0.76 0.5 0.72 0.4 1.61 2.35 1.61 | 5.91 | 6.25
Ta 1.22 1.09 1. 14 1.25 | 0.48 1.28 | 0.67 | 0.62 | 0.67 | 0.65 | 0.85 | 2.22 | 2.21 1. 89 1.35 | 2.24
w 1. 39 1.29 0.98 1.73 0.67 1. 31 3.42 3.08 1. 96 1.98 1. 99 18.6 20.7 14.3 23.2 22.9
Pb 80. 2 18.6 16.3 15.8 11.5 17.8 14.8 | 13.6 14.7 12.8 13 15.7 13.6 18.3 17 13.1
Th 7.01 5.75 | 6.79 | 7.64 | 6.47 | 8.12 | 5.85 5.9 7.01 5.77 6.3 20.7 | 21.2 19.8 | 17.1 22.3
U 1. 36 1.08 1. 45 1.18 | 0.82 1.13 1.53 1.48 | 1.71 1. 49 1.57 | 3.18 | 2.73 | 5.71 | 3.09 | 2.57
Ba 568 260 337 417 405 385 343 343 348 337 431 192 117 161 206 268
Sr 267 259 403 182 197 169 551 479 366 513 522 43.3 34 37.1 28.5 | 22.2
\Y% 98.6 | 97.1 91.4 | 86.3 | 62.6 | 75.5 | 82.1 85.3 | 65.7 | 86.7 | 79.6 | 0.78 | 0.43 | 2.17 | 2.68 | 1.16
Sc 10.7 | 8.82 | 9.82 12.0 | 9.36 11.4 12.7 14.1 11.7 13.9 13.4 4 2.63 | 3.51 | 4.93 1.97
Rb 52.8 53.5 74.8 81.8 64. 3 72.7 54.9 81.1 64. 3 80. 9 90. 4 264 279 289 395 357
Nb 7.34 | 6.84 | 6.97 | 7.63 | 2.99 | 7.82 | 8.34 7.9 8.69 | 7.46 | 7.97 23 26.5 | 23.1 16.8 | 27.3
Cs 3.75 | 4.72 | 4.87 | 2.92 | 3.63 | 4.37 | 6.96 | 6.81 2.99 | 5.92 | 4.88 | 18.1 19.5 21 31.1 16
Y 25.2 | 23.9 | 25.0 | 39.0 | 38.8 | 41.4 | 25.6 | 25.6 | 24.1 24.3 | 25.5 | 63.2 | 66.8 | 55.1 59 62.8
Zr 163 155 166 253 266 266 155 158 162 154 159 137 144 148 165 130
Hf 4.44 | 4.29 | 4.53 | 6.70 | 6.93 | 7.02 | 4.24 | 4.12 | 4.26 | 4.15 4.3 5.35 .54 | 5.35 5.94 | 4.82
La 18.6 17.3 18.6 | 22.4 | 23.1 23.0 18.1 18.3 18.9 17.1 18.2 23 25.8 35 38.4 | 30.2
Ce 41.1 39.1 41.1 50. 6 52.5 52.5 39 38.9 40. 4 36.8 39.4 53.8 59.4 79.2 86.5 72.9
Pr 4.68 | 4.45 | 4.68 | 5.98 | 5.97 | 6.22 | 3.99 | 4.08 | 4.12 | 3.87 | 4.13 | 6.13 | 6.67 | 8.78 | 9.27 | 8.26
Nd 18.5 18.1 19.0 | 24.6 | 24.6 | 25.9 18.4 | 18.5 18.2 17.5 18.7 | 26.8 | 29.2 | 37.3 39 36
Sm 4.23 | 4.13 | 4.27 | 5.74 | 5.67 | 6.15 1. 05 4.22 | 4.04 | 3.99 4.3 7.33 | 7.99 | 9.27 | 9.09 | 9.91
Eu 1.06 | 0.93 1. 04 1. 26 1.21 1.27 1. 06 1. 04 1.06 | 0.99 1.05 | 0.33 | 0.34 0.4 0.55 | 0.31
Gd 3.71 3.73 3.94 | 5.34 | 5.40 5. 80 3.8 3.99 | 3.87 | 3.85 | 4.12 | 7.81 8.31 8.52 | 8.58 | 8.88
Tb 0.72 | 0.67 | 0.70 1. 05 1.08 1.08 | 0.64 | 0.66 | 0.64 | 0.62 | 0.69 1.44 | 1.59 1.47 | 1.55 1.57
Dy 4.26 | 4.06 | 4.34 | 6.63 | 6.60 | 6.70 | 4.19 | 4.23 3.9 3.91 4.19 | 9.63 10. 4 9.1 9.73 | 9.93
Ho 0.87 | 0.83 | 0.86 1. 36 1. 35 1.36 | 0.84 | 0.87 | 0.79 0.8 0.84 1.9 2.08 1.8 1.88 1. 97
Er 2.72 | 2.57 | 2.66 | 4.14 | 4.14 | 4.22 | 2.47 2.5 2.37 | 2.34 | 2.44 | 5.76 | 6.07 | 5.16 5.48 5.9
Tm 0.38 0. 36 0.37 0.57 0.59 0. 60 0. 36 0.36 0.35 0.33 0.35 0.82 0. 86 0.75 0.82 0.88
Yb 2.42 | 2.39 | 2.41 3.91 3.86 | 3.98 | 2.23 | 2.37 | 2.13 | 2.19 | 2.32 | 5.49 | 5.87 | 4.86 | 5.28 | 5.49
Lu 0. 37 0. 36 0. 37 0.58 0. 60 0.61 0. 34 0. 35 0.33 0.33 0. 34 0.82 0.83 0.67 0.78 0.83
2 REE |103.62| 98.98 [104.34|134.16|136.67|139.39| 99.47 [100. 37| 101.1 | 94.62 |101.07|151. 06 |165. 41|202. 28|216.91|193. 03
2 LREE| 88.17 | 84.01 | 88.69 [110.58[113.05|115.04| 84.6 | 85.04 | 86.72 | 80.25 | 85.78 |117.39| 129.4 |169.95|182. 81|157.58
>HREE| 15.45 | 14.97 | 15.65 | 23.58 | 23.62 | 24.35 | 14.87 | 15.33 | 14.38 | 14.37 | 15.29 | 33.67 | 36.01 | 32.33 | 34.1 | 35.45
2Ce/2Y| 5.71 5.61 5.67 | 4.69 | 4.79 | 4.72 | 5.69 | 5.55 | 6.03 5.58 | 5.61 3.49 | 3.59 | 5.26 5.36 | 4.45
dEu 0. 80 0.71 0.76 0. 68 0. 66 0. 64 0.81 0.76 0. 81 0.76 0.75 0.13 0.13 0.14 0.19 0.10
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B A Ph /%5 U F1%" Ph/*° U FAE 75 & 152 22 380
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Fig. 7 Concordia plots of SHRIMP zircon U-Pb
analytical results for rhyolitic porphyry of

Dabate ore district
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Table 3 SHRIMP U-Pb data of zircon from rhyolitic porphyry of Dabate ore district

206 Py U Th 206 P » 206Ph/238 U | 207Pb/206Ph |207Ph* /25U | 206Pb* /28U
LIPS 22 Th/*8U

(¢79) (X107%) (X107%) (X107%) AR A +% + %
DBT05-13-1 0.26 106 57 0.56 4,38 303.0+ 8.2| 3284110 | 0.352+5.6 | 0.0481+2.8
DBT05-13-2 0. 00 184 135 0.75 7.86 312.24+ 8.1| 359+ 73 |0.3674 4.2 0.0496+ 2.6
DBT05-13-3 0.00 155 82 0.55 6.43 305+ 11 3494+ 75 |0.357+ 4.8 0.0484+ 3.5
DBT05-13-4 0.48 148 72 0.50 6.01 297.34 8.0| 269+ 120 |0.336+ 5.8| 0.0472+ 2.8
DBT05-13-5 0.00 105 50 0.49 4,49 313.0% 26.0| 3844 89 |0.373+ 9.4 0.0498+ 8.5
DBT05-13-6 0.38 83 50 0.62 3. 64 319.9+ 9.3 | 990+ 100 |0.5064 5.8 0.0509+ 3.0
DBT05-13-7 0.00 224 62 0.29 10.1 329.8+ 8.5| 468+ 86 |0.408+ 4.7| 0.0525+ 2.6
DBT05-13-8 0.31 143 66 0.48 5.89 301.1+ 7.9] 125+ 100 [0.320+ 5.1 0.0478+ 2.7
DBT05-13-9 0.24 178 150 0.87 8.01 328.94 8.5| 229+ 82 |0.3664 4.4| 0.0524+ 2.6
DBT05-13-10[  0.00 89 43 0.50 3.91 322,14 8.9| 242+ 100 |0.360+ 5.3| 0.0512+ 2.8
DBTO05-13-12| 0. 63 119 60 0.52 5.37 328.8+ 8.9| 784 160 [0.3434 7.2 0.0523+ 2.8
DBT05-13-13| 0. 00 137 83 0.63 6. 04 323.5+ 8.5| 365+ 79 [0.3824 4.4 0.0515+ 2.7
DBTO05-13-14|  0.00 209 123 0.61 9.13 319.7+ 8.3| 3484 65 [0.3754 3.9 0.0508+ 2.7
DBT05-13-15| 0. 00 175 168 0.99 7.66 320.8+ 9.3| 368+ 73 [0.379+ 4.4| 0.0510+ 3.0
DBT05-13-16 0. 00 410 324 0.82 18.5 330,24 8.2| 297+ 46 |0.379+ 3.2| 0.0526=+ 2.5
DBT05-13-17| 0. 00 401 348 0. 90 18.2 332,44 8.2| 292+ 55 |0.381% 3.5| 0.0529+ 2.5
DBT05-13-18|  0.19 239 209 0. 90 9.98 304,94 7.9| 286+ 70 |0.3474 4.1| 0.0484=+ 2.6
DBTO05-13-19| 0. 00 211 96 0.47 8.75 303+ 10 5374 64 |0.387+ 4.5 0.0482+ 3.5
DBTO05-13-20| 0. 33 203 119 0.61 8.43 303.3+ 8.7| 335+ 100 |0.3534 5.4 0.0482+ 2.9
T R SAR IR IR 22 R Lo 35 30 405 I 2 1920 Ph 3647 T RCIE .
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Table 4 SHRIMP U-Pb data of zircon from granite-porphyry of Dabate ore district
205 ppy U Th WSph* | WSPL/ZSY | 207Ph/2SPL |207Ph ¢ /25| 26Ph* /287
IR #2Th/#8U
(%) | (X106 | (X107%) (X10°%) AR A +% +%

DBT-13-R1. 1 1.70 255 154 0.62 10. 3 292+11 4914140 | 0.364=£7.5| 0.0464+3.7
DBT-13-R2. 1 0.80 1247 632 0.52 49.8 291+£19 1704£72 | 0.315+£7.5| 0.0462+6.8
DBT-13-R3.1 0. 94 415 179 0.45 15.4 269.949.7 443110 | 0.329+£6.2 | 0.0428+3.7
DBT-13-R4. 1 2.09 299 112 0.39 11.6 28010 774240 0.291411 0.0444+3.8
DBT-13-R5. 1 6.39 531 358 0.70 20.4 264.5+9.6 6554230 0.355+11 0.0419+3.7
DBT-13-R6. 1 8. 31 530 304 0.59 22.3 283+10 —1017£770| 0.194+26 | 0.0448+3.8
DBT-13-R7. 1 1.35 721 485 0.69 27.8 279+10 3314150 | 0.323+£7.7 | 0.04424+3.7
DBT-13-R8. 1 0.73 993 362 0.38 38.6 283=+10 28174 0.3224+4.9 | 0.0449%3.6
DBT-13-R9. 1 2.31 545 433 0.82 24.6 323+22 329+200 0.375411 0.0513£6.9
DBT-13-R10. 1 4.37 893 437 0.51 37.8 297411 1348+88 [0.561+ 5.8| 0.0471£3.6
DBT-13-R11. 1 3.38 225 124 0.57 8.61 272+10 508310 0.341414 | 0.0431%3.8
DBT-13-R12.1 0.67 570 324 0.59 20.4 261+t12 656140 | 0.350£8.0 | 0.04134+4.7
DBT-13-R13.1 1. 07 230 102 0. 46 8. 77 277+10 850+120 | 0.408+7.1| 0.0440+3.8
DBT-13-R14. 1 2.68 327 177 0.56 13.3 291+11 1734250 0.315+11 0.0462+3.8
DBT-13-R15. 1 1. 16 519 265 0.53 17.5 245+14 1594180 | 0.26349.7 | 0.0388=+5.9
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Fig. 8 Concordia plots of SHRIMP zircon U-Pb
analytical results for granite-porphyry of Dabate ore

district
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Ages and tectonic settings of the volcanic rocks in Dabate ore district in West
Tianshan Mountains and their constraints on the porphyry-type mineralization

ZHANG Zuoheng” , WANG Zhiliang” , ZUO Guochao” , LIU Min" ,
WANG Longsheng"” , WANG Jianwei®
1) MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of
Geological Sciences, Beijing, 100037;  2) Gansu Geological Survey, Lanzhou, 7300005 3) No. 703 Geological Team ,
Xinjiang Bureau of Geology and Minerals Exploration of Non-ferrors Metals, Yining , Xinjiang, 835100

Abstract

This paper carried out chemical analysis on the dacite and granite-porphyry and SHRIMP zircon U-Pb
dating on rhyolitic porphyry and granite-porphyry from the Dabate ore district and adjacent area. The
diagenetic ages of rhyolitic porphyry and granite-porphyry are 315. 9 £ 5. 9Ma and 278. 7 == 5. 7Ma,
respectively. Analysis result of lithochemisty, trace elements, and REE shows that both dacite and
granite-porphyr are characterized by distinct differentiation and good inheritance. Accurate dating for
volcanic and sub-volcanic rocks provides reliable data to constrain the geodynamic settings and timing of
volcanic rock formation. Combined with the Re-Os dating data for mineralization obtained previously, it is
concluded that during late Carboniferous to early Permian (278.745. 7Ma), the West Tianshan began to
the stage of interplate collision and intraplate extension. The emplacement of deep-derived porphyry
magma formed oval volcanic apparatus which consists of granite-porphyry, rhyolitic porphyry and rhyolitic

breccia welded tuff, and further resulted in the formation of Dabate porphyry copper molybdenum deposit.

Key words: Dabate; volcanic rocks; geochemistry; SHRIMP zircon U-Pb dating; West Tianshan
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