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Abstract

The Yaoling tungsten deposit has two types of tungsten mineralization, i.e., wolframite-quartz veins and
scheelite skarn. The “°Ar/*’Ar age of muscovite formed in the ore-forming period of wolframite-quartz veins is
(149.44 £0.73) Ma, consistent with large-scale tungsten and tin mineralization in Mesozoic Yanshanian period
in South China, and this age represents the ore-forming time of wolframite-quartz vein deposits. The SHRIMP
zircon age of the buried biotite plagioclase granite body related to mineralization of wolframite-quartz veins is
(158 £2) Ma, whereas the SHRIMP zircon age of Baijizhai biotite granite body related to mineralization of
scheelite skarn is (158 £ 1) Ma. The two ages are almost identical and represent crystallization age of the granite

related to tungsten mineralization. In the ore district, there exist inherited zircon cores with ages of 182.3 ~
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189.8 Ma and 400.9~428.5 Ma respectively in Baijizhai biotite granite and buried biotite plagioclase granite,

implying that the protolith of granites related to mineralization has igneous rock components of both early Yan-

shanian period and Caledonia period.

Key words: geochemistry, Baijizhai granite, buried granite, SHRIMP zircon age, *’Ar/*’ Ar mineralization
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Fig. 1 Regional geological map of the Yaoling-Meiziwo tungsten ore belt modified after China Nonferrous Metals

I—Quaternary 2—Cretaceous 3—Carboniferous 4—Devonian 5—Ordovician 6—Cambrian 7—Fault

9—~Geological boundary

[F7 F7

T A
4— 5— 6— 7— 8— 9—
12— 13— 14— 15—

Resource Geological Survey 2007

10—Unconformity

11—Granodiorite

12—Monzogranite

13—Granite

15—Muscovite biotite granite

16—Dacitic porphyry

>10 em

10 em
40 cm

3~7 cm

840 m

25%

50 m

8—Wolframite vein

14—Quartz porphyry

200 m

450 m

30%
5%

40%



24

2011

0 1 2 km

T
(RRAXRIY
[5000557 +

AR T v g T v TR v 1

2 2006 2007
2— 3— 4— 5— 6— 7—
8§— 9— 10— 11— 12—
Fig. 2 Geological map of the Yaoling tungsten deposit after Wang et al. 2006 2007
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Fig. 4 CL photos of zircons from Baijizhai biotite granite A and buried biotite granite in the Yaoling
tungsten deposit
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Table 1 SHRIMP U-Pb data of zircons from granite-related tungsten mineralization in the Yaoling tungsten deposit

Zl)(ypbC w U w Th 232Th Zlk')Pb'f‘ Zl)GPb 238U

207

[%) 10 6 10 P 238U 10 p Ma Pb> 2(](\Pbx + (%) 2[)7Pb’f 23SU + (%) 2(]()1_)bx Z@SU + (%J
08YL-2
1.1 0.8 833 323 0.40 17.8 157.3+1.9 0.0484 3.5 0.1648 3.7 0.02470 1.2 0.332
2.1 2.70 3758 683 0.19 95.4 182.8%+2.1 0.0586 2.9 0.2323 3.1 0.02876 1.2 0.372
3.1 1.92 4454 913 0.21 112 182.3+2.1 0.0721 3.1 0.2850 3.3 0.02868 1.2 0.358
4.1 0.41 1329 916 0.71 28.5 158.1£1.9 0.0492 2.1 0.1683 2.4 0.02483 1.2 0.492
5.1 0.51 865 440 0.53 18.8 160.1+2.0 0.0515 2.5 0.1785 2.8 0.02515 1.3 0.457
6.1 2.71 939 511 0.56 21.2  162.5+2.1 0.0443 7.4 0.156 7.5 0.02553 1.3 0.173
7.1 1.97 288 229 0.82 6.18 156.0%£3.0 0.0455 10 0.154 10 0.02449 2.0 0.193
8.1 0.93 547 225 0.42 11.7 157.7£2.0 0.0488 6.9 0.167 7.1 0.02477 1.3 0.185
9.1 1.46 506 135 0.28 10.8 156.5*2.1 0.0492 7.1 0.167 7.2 0.02457 1.4 0.187
10.1 1.39 1226 574 0.48 26.5 157.9%+1.9 0.0589 4.1 0.2014 4.3 0.02480 1.2 0.291
11.1 0.64 1320 578 0.45 27.9 155.8%+1.9 0.0573 2.8 0.1932 3.1 0.02446 1.2 0.399
12.1 0.34 745 420 0.58 15.7 155.2+1.9 0.0495 2.5 0.1664 2.8 0.02437 1.2 0.442
13.1 0.02 45997 4545 0.10 1180 189.8+2.1 0.04831 0.60 0.1991 1.3 0.02989 1.1 0.884
14.1 1.44 290 152 0.54 6.50 163.5+2.2 0.0500 6.3 0.177 6.5 0.02569 1.3 0.208
15.1 1.31 444 676 1.57 9.53 157.2+2.1 0.0483 5.6 0.1643 5.8 0.02469 1.4 0.240
08YL-3
1.1 0.13 8435 842  0.10 184 161.4+2.0 0.04898 0.62 | 0.1713 1.4  0.02536 1.2 0.893
2.1 1.16 278 141 0.53 5.87 154.7+2.1 0.0522 6.5 0.175 6.6 0.02429 1.4  0.208
3.1 0.08 719 308 0.44 15.3  157.7£1.9 0.0515 2.2 0.1757 2.5 0.02477 1.2 0.480
4.1 0.45 334 149 0.46 7.11 157.1+2.4 0.0517 5.1 0.1757 5.3 0.02466 1.6 0.292
5.1 0.47 1236 430 0.36 27.5 164.0+1.9 0:0477 2.2 0.1695 2.5 0.02576 1.2 0.478
6.1 0.14 1082 373 0.36 23.3 159.4+2.0 0.05140 1.6 0.1774 2.0 0.02504 1.2 0.624
7.1 0.22 273 97 0.37 15.1  400.9+8.7 0.0558 2.0 0.493 3.0 0.0642 2.2 0.749
8.1 — 642 120 0.19 37.9  428.5%£5.0 0.05891 0.89 0.5583 1.5 0.06874 1.2 0.807
9.1 0.12 6591 506 0.08 145 162.8+1.9 0.04974 0.58 0.1754 1.3 0.02557 1.2 0.902
10.1 0.04 5092 838 0.17 108 157.4+1.8 0.05044 0.63 0.1719 1.3 0.02471 1.2 0.878
11.1 0.07 1295 198 0.16 75.9 425.2+4.8 0.05538 1.1 0.5207 1.6 0.06818 1.2 0.728
12.1 0.32 966 313 0.33 20.2  154.6%+1.9 0.0518 3.2 0.1732 3.5 0.02427 1.2 0.358
13.1 1.80 232 123 0.55 5.08 159.6+2.4 0.0500 11 0.173 11 0.02506 1.5 0.145
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Fig. 5 U-Pb concordia diagram of zircons from Baijizhai granite and buried granite in the Yaoling tungsten deposit
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Table 2 *°Ar-* Ar isotopic analyses of muscovite
W Ar , TAr ¢ BAr ¢ FAr g OAr g t+ 26 Ma OArg % PArk %
1 4.5 % 0.000011  0.000036  0.000000  0.000983  0.007000 122.76+ 3.86 68.45 0.36
2 5.0 % 0.000018  0.000076  0.000000  0.003268  0.026944 141.41+ 1.81 83.29 1.19
3 5.5 % 0.000021  0.000058  0.000000  0.010176  0.08901 149.66+ 0.88 93.47 3.69
4 6.0 % 0.000012  0.000065  0.000000  0.013318  0.116108 149.19+ 0.64 96.98 4.83
5 6.5 % 0.000022  0.000068  0.000000  0.013566  0.118652 149.64+ 0.70 94.73 4.92
6 7.0 % 0.000016  0.000076  0.000000  0.011994  0.105422 150.36+ 0.83 95.67 4.35
7 7.5 % 0.000019  0.000032  0.000000  0.011199  0.097094 148.39+ 1.04 94.61 4.07
8 8.0 % 0.000019  0.000057  0.000000  0.012047  0.104027 147.82+ 0.86 94.88 4.37
9 8.5 % 0.000010  0.000091  0.000000  0.012105  0.104669 148.01+ 0.88 97.11 4.39
10 9.0 % 0.000010  0.000088  0.000000  0.014923  0.128866 147.83+ 0.77 97.62 5.42
11 9.5 % 0.000009  0.000128  0.000000  0.015228  0.131483 147.81+ 0.78 98.03 5.53
12 10.0%  0.000008  0.000143  0.000000  0.015549  0.134703 148.28+ 0.70 98.11 5.64
13 10.5%  0.000007  0.000076  0.000000  0.014201  0.124575 150.08+ 0.85 98.37 5.15
14 11.0%  0.000007  0.000070  0.000000  0.014685  0.128709 149.95+ 0.74 98.35 5.33
15 11.5%  0.000008  0.000067  0.000000  0.011777  0.103335 150.11+/0. 86 97.59 4.27
16 12.0%  0.000005  0.000053  0.000000  0.010398  0.091402 150.37+ 0.91 98.41 3.77
17 14.0%  0.000017  0.000541  0.000000  0.020796  0.181732 149.53+ 0.67 97.17 7.55
18  16.0%  0.000056  0.000002  0.000000  0.020022  0.176880 151.09+ 0.80 91.44 7.27
19 20.0%  0.000013  0.000000  0.000000  0.015734  0.139731 151.85+ 0.72 97.30 5.71
20 25.0%  0.000009  0.000114  0.000000  0.033532  0.300607 153.23+ 0.63 99.02 12.17
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Fig. 6 Plot of **Ar-*Ar plateau age spectrum isochron and inverse isochron of muscovite from the Yaoling tungsten deposit
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