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Abstract The Yaogangxian tungsten deposit of Hunan province is located in the central part of the Nanling
EW-direction tectonic belt interjunction of Caledonian uplift zone and Indosinian-Yanshanian hollow zone. The strata of
Cambrian Devonian Carboniferous and Jurassic widely spread in the area with Cambrian and Devonian as the dominant
ore-bearing strata. The ore body hosted in the inside and outside contact zone of the early Yanshanian granite. On the
basis of geological structure rock geochemistry isotope chronology and other research of the deposit the authors used
SHRIMP U-Pb Rb-Sr and Re-Os isochrone techniques to determine the ages of rock-forming and ore-forming in the
Yaogangxian mine. The Yaogangxian granite mass and wolframite-quartz vein which hosted in inside and outside of mass
contact zone was tested and the SHRIMP U-Pb age of 170.7 £2.2 Ma 95% confidence n=12 MSWD =1.7 was
obtained and the age of 175.8 +4.1 Ma 95% confidence MSWD =0.88 for the wolframite-quartz vein which located
in outside of mass contact zone and the age of 156 +3 Ma 95% confidence MSWD =0.20 for the wolframite-quartz
vein which located in inside of mass contact zone were also obtained. While the Re-Os isochron age for molybdenite was

170 £5 Ma MSWD =0.34 . The results indicate the formation of the Yaogangxian tungsten deposit undergoing at least
two mineralization periods corresponding to J,/J, and J,/]J; transition periods respectively. Furthermore the rock-forming
and ore-forming process of the deposit is featured by multi-stage and multi-phase superimposing and the process of
ore-forming is coupling with the process of rock-forming.
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Fig.3 The No. 1 vein in Leval 21 the Yaogangxian tungsten
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Fig. 1 Simple geological map of the Yaogangxian tungsten deposit
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Fig.5 Molybdenite in the No. 602 vein in Yangmeiling
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206 Pb/238 U- 207 Pb/238 U
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Table 1  Dating results of SHRIMP U-Pb age of the zircon from the Yaogangxian granite mine
- Cowy/ ug g -l wy w2 206py, 207p},/206p}, 207p},/ 25y 206p},/ 238y
w TP, S 3 238
U Th U/ pg g U
YGCX 634 -1-1.1 2.76 510 283 0.57 12.7 179 +4  0.0522 14% 0.2030 15% 0.0282  2.2%
YGX 634 -1-2.1 5.30 674 308 0.47 16.2 173£4  0.0719  5.8% 0.2700 6.1% 0.0272  2.1%
YGX 634 -1-3.1 0.04 1975 833 0.44 46.1 173+£3  0.0500 1.5% 0.1871 2.4% 0.0271  1.9%
YGX 634 -1-4.1 3.7 1325 706 0.55 31.2 168 +4  0.0493  7.3% 0.1790 7.6% 0.0264 2.1%
YGX 634 -1-5.1 3.19 123 96 0.81 2.83 167 +4  0.0538 13% 0.1940 14% 0.0262  2.4%
YGX 634 -1-6.1 3.14 375 245 0.67 8.80 171 £4  0.0663  6.8% 0.2450 7.1% 0.0268  2.1%
YGX 634 -1-7.1 23.19 370 203 0.57 10.7 1816  0.1240 16% 0.4860 16% 0.0285 3.6%
YGX 634 -1-8.1 0.25 1655 759 0.47 38.7 173+3  0.0486  2.4% 0.1820 3.1% 0.0272  1.9%
YGX 634 -1-9.1 59.04 271 197 0.73 13.0 162+11  0.1310 39% 0.4600 39% 0.0255 7.1%
YGX 634 -1 -10.1 0.96 598 291 0.50 13.5 1653  0.0473  5.4% 0.1689 5.7% 0.0259  2.0%
YGX 634 -1-11.1 16.12 634 376 0.61 15.8 161 +4  0.0740 15% 0.2570 15% 0.0252  2.7%
YGX 634 -1-12.1 29.28 694 317 0.47 22.1 201 +5  0.1890 7.0 0.8240 7.4% 0.0317  2.4%
YGX 634 -1-13.1 9.53 923 363 0.41 23.6 1724 0.0561 11% 0.2090 12% 0.0270  2.2%
YGX 634 -1-14.1 18.98 630 418 0.68 18.1 184 £4  0.1060  9.6% 0.4210 9.9% 0.0289  2.4%
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Table 2 Rb-Sr isotopic data for quartz samples from the L
No.501 vein the Yaogangxian tungsten deposite F1s
-1 ,;:':
wy pg g e
Rb St MRb/Mg Fsyts  £2o
0o ]
YGX -501 -2 0.8860 0.02652  98.78 0.96936 0.00013 oo “‘””“Hj
YGX -501 -3 1.1800 0.02987 117.3  1.01109 0.00006 0.7
0 100 200 300 00
YGX -501 -4 1.7300 0.02052 258.7  1.36457 0.00002 hin
YGX -501 -5 0.6018 0.01435 124.6  1.02579 0.00005
YGX -501 -6 1.7340 0.02932 178.2  1.17234 0.00042 17 )
YGX =501 -7 0.7998 0.02084  78.91 0.92164 0.00021 B (B Yirnon
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Table 3 Rb-Sr isotopic data for quartz samples from the No. 1 ey s w0 20 o e
vein the Yaogangxian tungsten deposite “Rh e
—1
v bE 8 8 so1' A 1" B
Rb St FRL/Sy ¥Sy/Msy  +20 Rb - Sr
Y6X 634 -1 -1 2.503 0.02612 295.8 1.42939 0.00017 Fig.8 Rb-Sr isochron age for quartz samples from the No. 501
YGX 634 -1-2 2.426 0.03209 230.2  1.28239 0.00008 . . . .
vein A and No.1 vein B  the Yaogangxian tungsten deposite
YGX 634 -1-4 5.379 0.23430 67.6 0.92370 0.00003
YGX 634 -1-5 1.962 0.01674 368.7  1.59275 0.00016 3.3 -
YGX 634 -1-6 1.295 0.04804 79.56  0.95181 0.00006 4 9
YGX 634 -1-2 2.548 0.03303 235.0  1.28930 0.00008
A 754 m 602"
YGX 634 -1-1 2.830 0.02700 325.6  1.49997 0.00004
D Re - Os 5
170 +5 Ma
4 Re - Os
Table 4 Re-Os isotopic data of molybdenite in the Yaogangxian tungsten-polymetallic deposit
wy/ ng g
/Ma
Re Os 187Re 18705
m/g
080320 -1  YGS 754 -1 0.20128 245.0 2.3 0.0036 0.0007 154.0 1.5 0.4211  0.0063 163.9 3.2
080320 -2 YGS 754 -2 0.20247 384.8 3.4 0.0024 0.0008 241.9 2.1 0.6737  0.0066 167.0 2.6
080320 -3  YGS 754 -3 0.20297 283.8 3.4 0.0001 0.0003 178.4 2.2 0.4954  0.0086 166.4 3.8
080320 -4  YGS 754 -4 0.20048 206.2 1.9 0.0018 0.0004 129.6 1.2 0.3542  0.0038 163.8 2.7
080320 -5  YGS 754 -5 0.20088 362.0 7.3 0.0025 0.0011 227.5 4.6 0.6272  0.0100 165.2 4.4
4 - - -
Ar - Ar 153.04 £1.08
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K - Ar 169 Ma ° +1.10 Ma "
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Re - Os 154.9 £2.6 Ma 153 ~
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