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Abstract The Balkhash Metallogenic Belt ( Kazakhstan) in the Central Asia, with the occurrence of many well-known large and
super-large porphyritic Cu-Mo deposits, large skarn Cu deposits, and large rare metal deposits, is one of the multi-core areas of the
Central Asian metallogenic domain controlled by boundary strike-slip fault system. Zircon SHRIMP U-Pb, Ar-Ar thermochronology,
and apatite fission track dating and thermal history modeling, provide a multidisciplinary approach to constrain the whole course thermo-
history of the latest Late Paleozoic intrusive granitic magmatism in the western part of the Balkhash Metallogenic Belt. Zircon SHRIMP
U-Pb dating of grantic pluton north to the Borly Cu deposit, reveals intrusive granitic magmatism at 289.7 + 2.3Ma in the Early
Permian, which was previously considered as of an age in the Triassic. The latest Late Paleozoic granitic pluton has a similar age with
the W-Mo metallogenesis at ~289Ma for the Akshatau deposit. Based on geochronological results from previous and this study, we
reconstruct the whole course thermal history, from intrusion, through regional cooling, to the Late Mesozoic exhumation at 92.4 =+
5.9Ma, for the granitic pluton.
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Fig. 1  Structural geological sketch map of the Balkhash, the West Junggar, the East Junggar, and the East Tianshan metallogenic

belts and their adjacent areas in the Central Asian metallogenic domain, showing distribution of mineral deposits (after Chen et al. ,

2014)
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Fig.2 Geological sketch map of the western part of Balkhash metallogenic belt (after Chen et al. , 2010a)
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Fig.3 Rock sample and zircon SHRIMP U-Pb dating results
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Table 1  Zircon U-Pb dating of sample

Wld Ph h W6pp *  207pp 207 py, * 206 py, * 2ph *7ph
T (a0 (edo-y ™V g Ene S mp f% mg =% 0 BU L e D
(Ma) (Ma)
1.1 2.35 247 169 0.71  9.75  0.0606 6.7 0.374 6.8 0.04483 1.3 .188 282.7 3.6 624 140
2.1 0.05 54 45 0.86 2.24  0.0594 12 0.393 12 0.04792 2.0 .162 301.7 5.9 583 260
3.1 0.07 342 239 0.72 13.8  0.0545 2.9 0.352 3.2 0.04685 1.1 .360 295.2 3.3 393 66
4.1 0.59 160 148 0.95 6.53  0.0485 3.8 0.315 4.1 0.04706 1.6 .384 296.4 4.6 126 89
5.1 1.26 60 62 1.06  2.38  0.0488 11  0.305 12 0.04538 1.8 .159 286.1 5.2 139 270
6.1 1.59 ) 71 0.80 3.68  0.0450 13  0.285 13 0.04603 1.7 .132 290.1 4.8 -57 310
7.1 0.05 370 315 0.88  14.6  0.0515 2.1 0.3260 2.4 0.04588 1.1 .471 289.2 3.2 264 48
8.1 0.38 212 133 0.65  8.42  0.0505 4.6 0.321 4.8 0.04610 1.3 .261 290.6 3.6 217 110
9.1 - 155 117 0.78 5.96  0.0591 5.8 0.367 5.9 0.04509 1.5 .244 284.3 4.0 571 130
10.1 0.54 379 308 0.84  14.8  0.0498 3.3 0.311 3.4 0.04523 1.1 .325 285.2 3.1 186 76
11.1 0.19 48 44 0.95 1.94 0.053 19  0.341 20 0.0466 2.4 .124 293.9 7.0 332 440
2.1 - 104 90 0.90 4.10  0.0627 6.2 0.402 6.4 0.04654 1.5 .237 293.2 4.4 699 130
TE:192 0 105 Pb, Al P ™ 43 IR LMAT (P Ph, ) AR 4 5 608 A SS I A49°% Ph &5 4 R AT Ml L 1E
x2 ERBIMEKE A ArEE BRI
Table 2 * Ar/* Ar dating of biotite and K-feldspar
40Ar 36 Ar 37 AI' 38 Ar 40 39Ar 39 A o 4 1

we 1) (”Ar)m (BQAr)m (”Ar)m (”Ar)m (0/?; o x10 " mol) Ar<(;ou>m' : (1\4ga> (Ma)
XHO80911-1(1) B+, W =28.61mg,J =0.005126

1 700 190.0602  0.5567 0.0329 0.1322  13.44  25.5426 0.14 0.43 222.0 5.1

2 800 55.9751 0.0658 0.0036 0.0315  65.25  36.5226 1.71 5.84 309.6 2.9

3 850 38.5516 0.0086 0.0015 0.0196  93.41  36.0110 4.79 21.03 305.6 2.8
4 890 36.6177 0.0030 0.0023 0.0183  97.56  35.7257 3.57 32.35 303. 4 2.8

5 930 36. 1989 0.0020 0.0190 0.0181  98.36  35.6072 2.95 41.69 302.4 2.8

6 980 36.5669 0.0028 0. 0046 0.0182  97.72  35.7343 2.86 50.75 303. 4 2.8

7 1030 37.4029 0.0060 0.0090 0.0191  95.27  35.6355 2.04 57.21 302.7 2.8

8 1080  37.5433 0.0065 0.0137 0.0190  94.88  35.6197 1.90 63.24 302.5 2.8

9 1140 37.2983 0.0057 0.0073 0.0190  95.47  35.6080 4.71 78.15 302.4 2.8

10 1180  36.7235 0.0037 0.0101 0.0186  97.03  35.6325 4.96 93.85 302.6 2.8
11 1230  36.3353 0.0026 0.0097 0.0181  97.90 35.5714 1.80 99.57 302.2 2.8
12 1300  37.3012 0.0091 0.0048 0.0178  92.81  34.6185 0.06 99.76 294.7 6.1

13 1400  37.8366 0.0169 0.2935 0.0289  86.82  32.8593 0.07 100. 00 280.8 5.9
Total age =303. 1Ma

XHO80911-1 (1) 4K A7, W =26.35mg,] =0.004795

1 800 37.3971 0.0099 0.0118 0.0146  92.16  34.4641 3.08 9.96 275.9 2.6

2 860 36.7282 0.0044 0.0098 0.0135  96.44  35.4205 2.59 18.36 283.0 2.6

3 920 37.5303 0.0067 0.0083 0.0141  94.74  35.5575 2.56 26.63 284.0 2.6
4 980 39.3821 0.0131 0.0132 0.0153  90.18  35.5149 2.69 35.35 283.7 2.6

5 1040 42.1469 0.0231 0.0064 0.0171  83.76  35.3000 3.00 45.05 282.1 2.6

6 1090  44.2029 0.0306 0.0145 0.0189  79.56  35.1699 3.04 54.89 281.1 2.6

7 1130 45.7846 0.0359 0.0169 0.0199  76.84  35.1837 2.96 64.49 281.2 2.6

8 1160 45.4373 0.0342 0.0136 0.0198  77.74  35.3211 4.26 78.27 282.3 2.6

9 1190  44.8351 0.0319 0.0098 0.0193  78.98  35.4132 3.72 90.31 282.9 2.6
10 1240 44.7683 0.0318 0. 0000 0.0191  79.01  35.3721 1.94 96. 61 282.6 2.6
11 1300  46.1282 0.0351 0.0263 0.0204  77.50  35.7486 0.52 98.28 285.4 2.8

12 1400 46.1782 0.0343 0.0238 0.0200  78.06  36.0496 0.53 100. 00 287.6 2.9

Total age =282.0Ma

TR AR m AT I E RGOS F =% Ac™ /% Ar, B P Ar 5% Ar 1 HuAf
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Fig.4 “Ar/” Ar release spectra (a, ¢) for stepwise heating analyses and isochron diagrams (b, d)
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western part of the Balkhash metallogenic belt
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