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Fig.1 Tectonic subdivision of the eastern Tianshan Mountains (a) and geologic map of the Tuwu—Yandong Cu deposit belt (b)
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2
Fig.2 Geologic map of the Yandong Cu deposit belt

3 (a), (b, ©), (d, e), ®
( . Ab. ; Anh. ; Cal. ; Cep. ; Chl. ; Mol. )
Fig.3 Photographs of typical exposures of the quartz albite porphyry (a), photomicrographs of quartz albite porphyry
(b, ¢), mineral assemblage in the main mineralization stage (d, e¢), and molybdenite within a quartz vein (f)
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Fig.4 Representative CL images of zircon grains from the quartz albite porphyry
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Table 1 LA-ICP-MS zircon U-Pb dating result of the quartz albite porphyry
(ng/g) ThU (Ma)
Th 207pp/35y lo 206pp238y lo 207pp/35y lo 200pp 28y lo
YD13-140
1 158 145 1.09 0.3824 0.0487 0.0517 0.0009 328.8 35.7 324.9 5.8
2 167 169 0.99 0.3780 0.0189 0.0516 0.0008 325.5 14.0 324.1 47
3 201 186 1.08 0.3859 0.0187 0.0517 0.0008 331.3 13.7 324.7 5.1
4 119 113 1.05 0.3588 0.0329 0.0513 0.0009 311.3 24.6 3225 5.4
5 48 59 0.81 0.3697 0.0329 0.0515 0.0012 319.4 24.4 323.5 73
6 112 181 0.62 0.3830 0.0217 0.0516 0.0011 329.2 15.9 324.5 6.5
7 158 178 0.89 0.3422 0.0191 0.0476 0.0007 298.8 145 300.1 42
8 203 163 1.24 0.3818 0.0214 0.0516 0.0008 328.4 15.7 324.1 438
9 86 139 0.62 0.3688 0.0190 0.0516 0.0008 318.8 14.1 324.4 47
10 117 135 0.87 0.3761 0.0188 0.0517 0.0010 3242 13.8 325.0 6.0
11 200 330 0.61 0.3819 0.0170 0.0515 0.0007 328.5 125 323.8 43
12 95 156 0.61 0.4086 0.0190 0.0517 0.0008 347.8 13.7 325.0 47
13 132 548 0.24 0.3786 0.0128 0.0517 0.0005 326.0 9.4 324.9 3.2
14 41 78 0.53 0.4014 0.0287 0.0516 0.0010 342.7 20.8 324.4 6.3
15 132 148 0.89 0.3738 0.0206 0.0518 0.0009 322.4 15.2 325.8 5.5
16 186 460 0.41 0.3721 0.0181 0.0519 0.0007 3212 13.4 326.5 43
17 115 110 1.04 0.3714 0.0238 0.0516 0.0009 320.7 17.6 324.4 5.7
18 48 71 0.67 0.3969 0.0259 0.0517 0.0010 339.4 18.9 325.0 6.4
19 79 92 0.85 0.3669 0.0240 0.0516 0.0009 317.4 17.8 324.2 5.8
20 80 129 0.62 0.4176 0.0232 0.0518 0.0010 3543 16.6 325.8 6.2
21 126 131 0.96 0.3788 0.0269 0.0513 0.0010 326.2 19.8 3225 6.0
22 54 95 0.57 0.4263 0.0282 0.0592 0.0011 360.6 20.1 370.6 7.0
23 71 84 0.83 0.3778 0.0224 0.0512 0.0011 325.4 16.5 322.1 6.7
24 0 381 0.24 0.3807 0.0141 0.0519 0.0007 327.6 10.3 326.3 4.4
25 50 73 0.68 0.3733 0.0325 0.0510 0.0011 322.1 24.0 321.0 6.8
YD13-143

1 59 98 0.60 0.4554 0.0389 0.0521 0.0013 381.1 27.2 327.5 8.0
2 40 107 0.37 0.3844 0.0286 0.0512 0.0010 330.3 21.0 322.1 6.3
3 87 174 0.50 0.3329 0.0217 0.0514 0.0011 291.8 16.6 3232 6.7
4 16 73 0.22 0.4144 0.0258 0.0571 0.0013 352.1 18.5 358.0 7.7
5 38 81 0.47 0.3528 0.0250 0.0518 0.0010 306.8 18.8 325.7 6.1
6 53 189 0.28 0.3587 0.0217 0.0517 0.0007 311.2 16.2 3252 4.4
7 38 85 0.44 0.3625 0.0272 0.0515 0.0011 314.1 20.3 323.7 6.7
8 46 179 0.26 0.3736 0.0211 0.0517 0.0008 3223 15.6 325.0 5.0
9 22 54 0.41 0.4235 0.0427 0.0569 0.0015 358.6 30.5 356.5 9.1
10 60 117 0.51 0.3993 0.0263 0.0517 0.0009 341.1 19.1 3252 5.5
11 42 139 0.30 0.3791 0.0263 0.0518 0.0011 326.4 19.4 325.8 6.6
12 110 145 0.75 0.3608 0.0258 0.0516 0.0010 312.8 19.2 324.6 6.2
13 26 76 0.35 0.3645 0.0295 0.0517 0.0012 315.5 22.0 325.0 73
14 35 92 0.39 0.3588 0.0307 0.0520 0.0011 311.3 22.9 326.9 6.5
15 77 163 0.47 0.3670 0.0246 0.0518 0.0009 317.4 18.2 3253 5.4
16 84 129 0.65 0.3536 0.0271 0.0514 0.0010 307.4 20.3 323.1 6.3
17 29 97 0.30 0.3613 0.0258 0.0515 0.0010 313.2 19.3 324.0 6.2
18 155 177 0.88 0.3623 0.0288 0.0518 0.0012 313.9 21.5 325.4 7.6
19 33 187 0.18 0.3658 0.0222 0.0518 0.0009 316.6 16.5 3253 5.4
20 47 113 0.42 0.3398 0.0273 0.0518 0.0009 297.0 20.7 325.8 5.6
21 30 63 0.48 0.3895 0.0353 0.0517 0.0012 334.0 25.8 325.1 72
22 33 114 0.29 0.3573 0.0253 0.0518 0.0009 310.2 18.9 325.8 5.4
23 72 190 0.38 0.3688 0.0220 0.0517 0.0008 318.7 16.3 3252 47
24 54 115 0.47 0.3690 0.0237 0.0517 0.0010 318.9 17.6 325.0 6.1
25 131 390 0.34 0.3979 0.0277 0.0515 0.0007 340.1 20.2 323.7 42
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Table 2 Rare earth element contents (ug/g) of zircons in the quartz albite porphyry
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
YD13-140
1 0.09 19.26 0.32 6.00 10.66 3.20 58.0 18.5 212.8 79.8 350.5 75.3 703.2 144.8
2 0.01 20.72 0.07 1.22 3.57 0.96 243 8.8 112.8 46.1 214.8 47.2 454.4 98.8
3 0.18 24.15 0.30 6.38 12.47 3.68 67.2 21.4 249.8 95.1 415.1 87.8 817.1 167.1
4 0.03 14.41 0.25 5.63 9.60 3.92 49.7 16.0 184.1 71.0 323.5 71.9 705.4 153.2
5 0.01 12.56 0.05 0.91 2.83 1.20 20.7 7.2 92.2 39.0 187.0 41.8 411.1 92.5
7 0.01 24.86 0.10 2.30 6.98 2.13 41.2 14.9 191.9 77.1 360.4 78.9 779.7 161.0
8 0.03 30.20 0.11 2.57 6.52 2.38 49.0 16.8 216.8 88.4 406.8 86.5 828.6 175.7
9 0.00 15.67 0.07 1.24 2.93 0.82 22.4 8.6 117.1 49.9 240.5 56.2 557.9 123.4
10 0.04 15.58 0.16 4.25 8.24 2.40 44.5 15.0 178.2 67.9 306.5 65.9 630.5 130.7
11 0.04 22.40 0.09 1.56 5.21 1.54 40.7 16.2 224.8 95.3 448.3 100.0 985.7 204.0
12 1.09 21.34 0.37 2.60 3.68 0.88 252 9.6 129.5 55.4 274.3 62.6 631.9 137.5
13 0.02 4.61 0.03 1.03 4.74 0.45 51.4 26.0 403.6 181.8 903.3 203.4 1972.4 412.9
14 0.01 8.46 0.04 0.59 2.17 0.58 15.2 5.7 72.1 29.5 141.1 31.4 314.8 66.9
15 0.24 18.94 0.27 3.55 7.74 2.66 44.1 14.9 177.9 69.7 315.3 68.6 674.7 135.8
16 0.02 13.70 0.11 2.04 6.34 1.02 52.1 23.2 3233 139.4 662.6 147.0 1422.4 293.6
17 0.10 20.81 0.10 2.12 4.28 1.56 323 11.2 146.0 61.5 286.6 61.3 589.2 125.6
18 0.07 9.60 0.08 1.78 3.23 1.15 20.0 7.1 85.8 34.2 158.6 35.6 358.9 75.8
19 0.15 10.69 0.20 2.58 6.00 1.97 33.2 11.1 132.0 52.8 238.7 51.5 502.2 105.0
20 0.00 12.77 0.05 1.35 4.03 1.03 27.9 10.0 128.5 51.7 243.6 53.4 506.4 104.8
21 0.04 15.42 0.31 6.02 10.95 3.86 54.7 16.7 195.1 73.1 3242 68.1 654.4 135.9
22 0.00 12.14 0.04 0.67 2.54 0.80 16.9 6.3 86.0 36.5 179.2 41.6 411.6 90.8
23 0.02 12.01 0.08 2.48 5.11 1.66 30.9 9.8 120.4 46.9 215.4 46.2 451.8 95.6
24 0.03 6.83 0.05 0.96 2.70 0.28 28.9 14.1 2143 96.6 479.8 109.8 1095.3 223.8
25 0.10 9.98 0.05 1.32 3.42 0.87 20.6 6.8 84.5 34.5 162.8 35.2 355.7 76.4
YD13-143
2 0.03 10.15 0.08 1.27 3.57 1.03 24.7 9.2 124.4 52.4 258.5 61.1 621.7 136.8
5 0.01 11.61 0.04 0.81 2.26 0.78 16.2 6.2 82.2 359 177.6 41.9 443.0 98.4
6 0.03 13.45 0.03 0.97 3.50 0.96 27.4 12.1 175.2 76.8 400.0 96.1 999.8 214.9
7 0.04 12.33 0.03 0.74 2.27 0.68 17.1 6.9 98.1 425 220.2 51.0 526.6 119.0
8 0.01 12.85 0.04 0.82 2.87 0.87 26.3 11.4 171.2 74.0 384.3 90.7 942.7 200.4
9 0.01 8.36 0.02 1.07 2.07 1.37 14.8 53 67.5 28.1 134.8 30.8 317.8 73.6
10 0.05 17.12 0.07 0.98 3.48 1.03 24.4 9.7 131.7 55.5 275.1 63.1 656.6 144.1
11 0.02 9.40 0.02 0.33 1.06 0.28 9.3 3.7 56.4 25.2 134.0 33.4 371.0 82.2
12 0.00 21.65 0.03 1.00 4.16 1.14 27.2 10.2 135.3 55.2 267.7 60.3 613.5 134.4
13 0.31 9.49 0.15 1.68 2.84 0.75 17.6 7.0 92.6 39.1 195.8 47.2 489.1 109.3
14 0.00 12.99 0.05 1.00 2.78 0.80 19.3 7.5 109.4 46.8 238.7 57.6 597.5 136.1
15 0.00 27.27 0.05 0.92 3.55 1.09 25.8 10.0 137.6 58.8 295.3 67.8 684.9 149.7
16 0.02 19.95 0.04 0.66 2.46 0.80 19.6 7.1 102.4 43.5 216.8 50.0 506.7 113.8
17 0.02 10.70 0.04 0.55 1.49 0.45 12.1 5.1 77.1 35.1 185.5 46.8 512.5 116.2
18 0.00 28.45 0.04 1.46 4.04 1.32 30.6 11.6 149.6 61.4 286.2 65.0 640.9 140.7
19 0.01 7.82 0.03 0.89 2.65 1.43 26.2 11.7 166.0 73.4 378.9 90.8 955.8 206.0
20 0.17 9.74 0.19 1.57 3.27 0.73 22.0 9.0 121.9 53.2 270.4 65.2 673.8 148.5
21 0.05 15.73 0.15 2.10 6.50 4.10 42.8 14.3 169.2 65.2 297.8 65.3 667.7 152.0
22 0.00 9.10 0.05 0.71 2.24 0.68 18.3 7.8 114.4 50.0 257.5 63.4 664.3 146.4
23 0.03 19.87 0.05 1.15 3.79 0.99 27.4 11.5 171.0 74.6 393.7 92.8 969.1 211.0
25 0.05 16.10 0.09 1.34 4.06 1.25 38.8 16.7 2353 101.0 509.5 121.1 1223.4 255.6
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Fig.5 Chondrite-normalized REE patterns for the zircon grains (concordance>90%) of the quartz albite porphyry
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Fig.6 U-Pb concordia diagrams of zircons from the quartz albite porphyry
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Table 3 Re-Os data for molybdenite samples
© Re(ug/g) "“"Re(ng/g) "*0s(ng/g) (Ma)
YD13-109 0.0168 690.0 2.3 433.7 1.4 2325.5 4.5 321.0 1.2
YD13-18 0.0206 319.0 1.5 200.5 0.9 1073.7 1.9 320.6 1.6
YD13-44-4 0.0160 332.2 1.1 208.8 0.7 1128.5 2.1 323.6 1.2
YX-07 252.7 1.9 158.9 1.2 865.5 7.0 326.2 4.5
YX-07 (2010)
7 (a) (b)
Fig.7 Re-Os weighted average modal ages (a) and isochronal diagram (b) for the molybdenite samples
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, 322.0+2.7 Ma , U-Pb (361.8+7.8 Ma)
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, (2001) LA-ICP-MS U-Pb 324.9+2.4 Ma
Sm-Nd U-Pb 324.5+2.1 Ma, ,
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Zircon U-Pb and Molybdenite Re-Os Dating of the Tuwu—-Yandong Cu
Deposit Belt of the Eastern Tianshan Mountains
and its Geological Significance

XIAO Bing"?, CHEN Huayong'', WANG Yunfeng"? and YANG Juntao®

(1. CAS Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry, Chinese Academy
of Sciences, Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China; 3. No.1 Geological Party Xinjiang Bureau of Geology and Mineral Exploration, Changji 831100,
Xinjiang, China)

Abstract: The Tuwu—Yandong Cu deposit belt, located in the Da’nanhu—-Tousuquan island arc belt of the eastern
Tianshan mountains, is the largest Cu deposit belt in Xinjiang. The deposits are hosted in the Carboniferous
plagiogranite porphyry and the Late Paleozoic Qi’eshan Group. However, previous studies show that the age of the
plagiogranite porphyry (339-332 Ma) is obviously older than the mineralization age (about 322 Ma). Therefore,
the mineralization-causative intrusion of the Tuwu—Yandong Cu deposit belt is still controversial. In this study,
petrography and in situ zircon U-Pb LA-ICP-MS analyses for the quartz albite porphyry are combined with Re-Os
isotope analysis of molybdenite to provide constraints on the genesis of the Tuwu—Yandong Cu deposit belt. Re-Os
isotope analysis of molybdenite from the Yandong Cu deposit yields a weighted mean model age of 322.0+2.7 Ma
and an isochron age of 319.149.1 Ma, which are obviously younger than that of the plagiogranite porphyry.
LA-ICP-MS zircon U-Pb ages of 324.9+2.4 Ma and 324.5+2.1 Ma have been attained from two quartz albite
porphyry samples. Petrographic studies show that the mineral assemblages of chalcopyrite + chlorite + anhydrite +
calcite are developed in the quartz albite porphyry, which is same with the mineral assemblage identified in the
main mineralization stage. Moreover, the age of the quartz albite porphyry is identical to the mineralization age,
suggesting that the quartz albite porphyry may have some genetic relationships to Cu mineralization in the
Tuwu—Yandong Cu deposit belt. This find will provide new insights on the Late Carboniferous Cu exploration in
the Dananhu—Tousuquan island arc belt.

Keywords: eastern Tianshan Mountains; Dananhu—-Tousuquan; Tuwu—Yandong Cu deposit belt; quartz albite

porphyry; molybdenite; geochronology



