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Abstract

The Taoxikeng tungsten deposit in central Nanling region of South China consists of vein-type ore bodies
hosted in Cambrian to Jurassic strata and is closely related to Mesozoic granitic intrusions. Wolframite is the
dominant ore mineral intergrown with such gangue minerals as quartz, feldspar, phlogopite and muscovite. The
authors conducted zircon SHRIMP and quartz Rb-Sr dating for the purpose of better understanding the timing
and genesis of the mineralization. Zircon SHRIMP dating of two granite samples yielded ages of (158.7 +3.9)
Ma and (157.6+3.5) Ma. Rb-Sr analyses gave a well-defined ¥ Rb/*Sr isochron with ages of (154 +4) Ma,
(157 +3) Ma and (161 =4) Ma. Compared with known molybdenite Re-Os dating (154 Ma), it is found that

the granite and the mineralization were formed at the same time. These new data, combined with available
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geochronological data from other major deposits in Nanling region, suggest that large-scale W, Sn, Mo, Bi,
Nb, Ta, Pb, Zn mineralization took place throughout central and eastern Nanling region at 160~150 Ma, suggest-
ing a geodynamic setting of crustal extension during the Middle-Late Jurassic transformation of tectonic regimes.
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Fig. 1 Geological map of the Taoxikeng tungsten deposit showing sampling sites of quartz veins
modified after MapGis image by Gannan Geological Party
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1 SHRIMP U-Pb
Table 1 Results of SHRIMP zircon U-Pb dating of granites in the Taoxikeng tungsten ore district
wp 1070 222 206pp* 206py, 207pp* 206pp * 207pp* 235 206pp,* 238
¢ t Ma
U Th U 10°°¢ % % % %
FLK-ZK4011-1-1.1 4019 910 0.23 85.7 1.22 0.0508 2.1 0.17 4.4 0.0245 3.8 156.2£5.9
FLK-ZK4011-1-2. 1 285 215 0.78 6.1 0.62 0.0502 3.9 0.17 5.5 0.0248 3.9 157.7%6.1
FLK-ZK4011-1-3. 1 223 152 0.71 13.0 0.55 0.0555 3.2 0.51 5.1 0.0673 3.9 419.7+15.8
FLK-ZK4011-1-4.1 1192 329 0.29 25.5 0.51 0.0480 2.5 0.16 4.6 0.0247 3.8 157.6%£6.0
FLK-ZK4011-1-5.1 624 292 0.48 13.7 1.40 0.0487 6.3 0.17 7.4 0.0251 3.9 160.1%+6.2
FLK-ZK4011-1-6. 1 303 145 0.49 6.7 1.26 0.0532 8.7 0.19 9.7 0.0253 4.2 161.4%+6.7
FLK-ZK4011-1-7.1 1297 358 0.28 29.2 5.91 0.0655 7.7 0.22 8.6 0.0246 3.9 156.9%£6.0
FLK-ZK4011-1-8.1 355 204 0.59 7.8 1.03 0.0499 7.7 0.17 8.6 0.0252 3.9 160.5%+6.2
FLK-ZK4011-1-9.1 1593 479 0.31 34.5 0.54 0.0497 3.7 0.17 5.4 0.0251 3.8 159.6%6.1
FLK-ZK4011-1-10.1 399 175 0.45 8.9 0.52 0.0538 3.6 0.19 5.4 0.0260 4.0 165.3%£6.6
FLK-ZK4011-1-11.1 249 120 0.50 5.2 0.37 0.0620 4.5 0.21 6.0 0.0243 3.9 154.9£6.0
FLK-ZK4011-1-12.1 1089 509 0.48 24.1 0.44 0.0476 2.5 0.17 4.6 0.0257 3.8 163.6%6.2
FLK-ZK4011-1-13.1 329 172 0.54 7.1 1.93 0.0437 10.4 0.15 11.2 0.0247 4.1 157.2+6.4
FLK-ZK4011-1-14.1 454 98 0.22 9.6 0.65 0.0502 4.5 0.17 6.0 0.0244 3.9  155.5%£6.0
FLK-ZK4011-2-1.1 436 258 0.61 9.5 0.78 0.0501 5.6 0.17 6.8 0.0252 3.9 160.5%+6.2
FLK-ZK4011-2-2. 1 171 117 0.71 3.5 1.32 0.0514 10.4 0.17 11.1 0.0238 4.0 151.8%6.0
FLK-ZK4011-2-3. 1 98 69 0.73 2.0 0.04 0.0812 6.4 0.27 7.6 0.0238 4.2 151.5+6.3
FLK-ZK4011-2-4.1 161 111 0.71 3.7 1.33 0.0610 7.9 0.22 8.9 0.0267 4.1 169.8%£6.8
FLK-ZK4011-2-5.1 176 132 0.78 4.0 1.15 0.0568 8.6 0.20 9.5 0.0259 4.0 164.7+6.5
FLK-ZK4011-2-6. 1 426 197 0.48 9.4 0.49 0.0556 5.3 0.20 6.6 0.0257 3.9 163.3£6.3
FLK-ZK4011-2-7. 1 575 241 0.43 12.4 0.56 0.0462 4.3 0.16 6.3 0.0249 4.6 158.3+7.2
FLK-ZK4011-2-8. 1 252 115 0.47 44.3 0.20 0.0815 1.0 2.30 4.1 0.2045 3.9 1199.3+42.9
FLK-ZK4011-2-9.1 135 132 1.01 3.0 3.37 0.0477 22.2 0.16 22.6 0.0249 4.2 158.3%+6.6
FLK-ZK4011-2-10.1 410 166 0.42 9.1 0.93 0.0512 5.7 0.18 6.9 0.0256 3.9 163.2+6.3
FLK-ZK4011-2-11.1 821 428 0.54 17.2 0.45 0.0497 3.5 0.17 5.2 0.0243 3.9 154.6%£5.9
FLK-ZK4011-2-12.1 209 139 0.69 4.4 1.22 0.0499 8.2 0.17 9.1 0.0241 4.0 153.3+6.0
FLK-ZK4011-2-13.1 230 139 0.63 4.8 2.21 0.0411 11.2 0.14 12.0 0.0240 4.1 152.6%6.2
FLK-ZK4011-2-14.1 446 115 0.27 30.9 0.19 0.0673 1.5 0.75 4.1 0.0804 3.8 498.6+18.4
FLK-ZK4011-2-15.1 385 515 1.38 8.0 0.69 0.058 4.6 0.18 6.0 0.0239 3.9 152.4%+5.9
Pb,  Pb* *%Ph 209pp, BSy
FLK-ZK4011-2 15 3.2.2 Rb-Sr
15 3B 1
13 151.5~169.8 Ma ¥Sr ®Rb HF-HCIO,
151.5~169.8 Ma
13 206 ppy, 28 U HCIO, 1 mol L
157.6£3.5 Ma MSWD=0.86 1 4B HCI 1 mol L HCI
8.1 1199.3£42.9 Ma 14.1 AGS50 X8 200—~400
489.6 £18.4 Ma 2 14 ml 1mol L HCI
Li* Na® K" Fe'" AP* 6 ml
2 2.5 mol L HCI Ca®* Mg?" Fe&'
6 ml 2.5 mol L HCI Sr
Rb Sr

#2Th 28y >0.23

Pb

Rb Sr
87 Sr 86 Sr
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Rb Sr Finnigam Isoplot Ludwig 2001
MAT-261 8Rb %Sr=3% %Sr %°Sr=0.02%
Rb Sr Rb Sr
Rb-Sr 5
TXK
2 Rb 0.530~7.752 X10°¢ Sr
NBS987 0.0328~0.1891 x10°° FL306
NBS607  Rb-Sr GBWO0411 Rb 0.319~3.803 X
10°% Sr 0.0387 ~0.0987 x 107
NBS987 %7 Sr 86 Sr 0.71026 + 0.00006 2c XS206 Rb
NBS607 Rb 107° 523.22 Sr 10°%  65.56 %Sr 1.500~7.734 X10°% Sr 0.0700~0.1713
86 Sy 1.20035 £ 0. 00010 26 GBWO04411 Rb X100 Rb
10°° 249.08 Sr 10°° 158.39 % s % gr Sr
0.76006+0.00015 26 %Rb %0Sr  87Sr 805y 5 TXK 7
1% ~2% 0.008% ~0.02% 5 FL306 XS206
Rb Sr 101~
10 g g Milli-Q 5
Rb Sr 10 %g g Rb-Sr
0.3 ng Rb Sr 5.1
10°¢ 158.7+
2 Rb-Sr
Table 2 Rb-Sr data of ore-bearing quartz veins from the Taoxikeng tungsten mine
wg, 107° ws 107° S7Rb %08y 878y 08y 26
TXK
TXK007 1.184 0.1181 29.20 0.80735 +0.00007
TXK008 0.639 0.1095 16.94 0.77946 £ 0. 00004
TXK009 7.752 0.1891 121.7 1.00805 + 0. 00008
* TXKO010 0.928 0.3606 7.446 0.74401 +0.00006
TXKO11 0.530 0.0328 47.20 0.84455+0.00003
TXKO012 3.735 0.1326 82.96 0.92439 £0.00003
* TXKO013 1.080 0.1438 21.82 0.78384+0.00010
FL306
FL306-1 1.691 0.0542 92.07 0.94245 +0.00006
FL306-4 0.319 0.0987 9.370 0.75326 £0.00011
FL306-6 1.910 0.0387 147.2 1.05699 +0.00025
FL306-8 0.319 0.0670 13.78 0.76380 +0.00002
FL306-9 3.803 0.0584 1960 1.16505 % 0.00007
X206
XS206-1 4.438 0.1435 91.16 0.93654 +0.00006
XS206-2 1.500 0.1378 31.67 0.80011 +0.00008
XS206-3 7.287 0.1713 126.3 1.01369 £ 0. 00007
XS206-4 7.734 0.1430 161.8 1.09557 +0.00003
XS206-5 2.580 0.0758 100.5 0.96009 + 0. 00004
XS206-6 1.465 0.0700 61.28 0.87210 +0.00005
A YRb =1.42x10 Ma! 95% * Rb-Sr
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3
Table 3 Isotopic dating of the ore deposits and related rocks in Nanling region
SHRIMP U-Pb 155+6 Ma 2006
SHRIMP U-Pb 156 +5 Ma
OAr-3Ar 157.5£0.3 Ma 2004b
OAr-Ar 162.5+3.3 Ma 158.1+3.2 Ma 1997
LA-ICPMS U-Pb 161.6+1.1 Ma 2005
Rb-Sr 161 £8.7 Ma 2004b
OArPAr 156.110.4 Ma 160.1£0.9 Ma 2004a
WA Ar 159.9+0.5 Ma 154.8%£0.6 Ma Peng et al. 2006
OAr-Ar 150.8+0.8 Ma 154.7+t1.1 Ma 157.3+0.6 Ma
Sm-Nd 160.8+2.4 Ma 1997
Re-Os 151+3.5 Ma 1996
OAr-Ar 153.4+0.2 Ma 2004b
Re-Os 154.9+2.6 Ma Peng et al. 2006
Re-Os 156 Ma
OAr-PAr 153+1.1 Ma
OArFAr 155.1+1.1 Ma
K-Ar 160.6+2.8 Ma 2004
K-Ar 158.1£2.8 Ma 152.6+t2.35 Ma
U-Pb 151.7+1.6 Ma 2006
OAr FAr 144 Ma 147 Ma
A3 Ar 157.1+0.3 Ma 2004b
VA Ar 154.4+1.1 Ma 161.3+1.1 Ma 158.7+1.2 Ma  Yuan et al. 2007
OAr-PAr 151.9£3.0 Ma 160.0+£3.2 Ma 160.3+3.2 Ma
References

Rb-Sr

ChenY C ZhuYS XiaoKY ZhanXH Mei YX YanSH LiuY
L SongGY LiCJ] WangYY Dong ] H Li HM and Ding ]

H. 2006. Division of mineralization province and belts in China

J . Mineral Deposits 25 Supp.

1~6 in Chinese .

ChenZH WangDH QuW] ChenYC WangPA Xu] X Zhang
J J and Xu M L. 2006. Geological characteristics and mineraliza-

tion age of the Taoxikeng tungsten deposit in Chongyi County

southern Jiangxi Province China J . Geological Bulletin of China

25 4

496~501 in Chinese with English abstract .

Compston W Williams I S and Meyer C. 1984. U-Pb geochronology of

zircons from lunar breccia 73217 using a sensitive high mass-resolu-

tion ion microprobe J . J. Geophysical Research 89 Supp.

325~534.



442

2007

Compston W Williams [ S Kirschvink | L and Zhang Z G. 1992. Zir-
con U-Pb ages for the early Cambrian time scale ] . J. Geological
Society London 149 171~184.

Hua R M. 2005. Differences between rock-forming and related ore-
forming times for the Mesozoic granitoids of crust remelting types
in the Nanling range South China and its geological significance

J . Geological Review 51 6  633~639 in Chinese with Eng-
lish abstract .

Hua RM Chen PR Zhang W L and LuJ J. 2005. Three major metal-
logenic events in Mesozoic in South China J
24 2 99~107 in Chinese with English abstract .

JiangGH HuR Z Xie G Q Zhao J H and Tang Q L. 2004. K-Ar

ages of plutonism and mineralization at the Dajishan tungsten de-

. Mineral Deposits

posit Jiangxi Province China J . Acta Mineralogica Sinica 24
3 253~256 in Chinese with English abstract .

LLHQ LuYF WangDH ChenYC YangHM Guo] XieCF
Mei Y P and Ma L Y. 2006. Dating of the rock-forming and ore-
forming ages and their geological significances in the Furong ore-
field Qitian Mountain Hunan ] . Geological Review 52 1
113~121

LIHY Mao]J]W Sun YL ZouXQ HeHULand DuA D. 1996.
Re-Os isotopic chronology of molybdenites in the Shizhuyuan poly-

261~

in Chinese with English abstract .

metallic tungsten deposit J . Geological Review 42 3
267 in Chinese with English abstract .

LuYM DaiTM LuHZ XuYZ Wang C L and Kang W Q.
1997. “Ar-*Ar and Sm-Nd ages for the magmatism and mineral-
ization of Qianlishan granite intrusion J . Science in China Series
D 275 425~430 in Chinese .

Ludwig K R. 2001. Users Manual for Isoplot Ex rev. 2. 49 A
geochronological toolkit for Microsoft Excel Z . Berkeley
Geochronology Center Special Publication No. La. 1~55.

Mao J W LI X F Bernd Lehmann Chen W Lan X M and Wei S L.
2004a. “Ar-*Ar dating of tin ores and related granite in Furong
tin orefield Hunan Province and its geodynamic significance J .
Mineral Deposits 23 2 164~175 in Chinese with English ab-
stract .

Mao JW XieGQ LiXF Zhang C Qand Mei Y X. 2004b. Mesozoic
large scale mineralization and multiple lithospheric extension in
south China ] . Earth Science Frontiers 11 1 45~55 in Chi-
nese with English abstract .

Peng ] T ZhouMF HuRZ ShenNP YuanSD BiXW DuAD
and Qu W J. 2006. Precise molybdenite Re-Os and mica Ar-Ar
dating of the Mesozoic Yaogangxian tungsten deposit central Nan-
ling district South China J . Mineralium Deposita 41 661 ~
669.

Williams I S and Claesson S. 1987. Isotopic evidence for the Precambri-
an provenance and Caledonian metamorphism of high grade parag-
neisses from the Seve Nappes Scandinavian Caledonides [ . Ion
microprobe zircon U-Th-Pb ] . Contributions to Mineralogy and
Petrology 97 205~217.

Williams I'S. 1998. U-Th-Pb geochronology by ion microprobe J . Re-
views in Economic Geology 7 1~35.

Yao ] M Hua R M and Lin ] F. 2005. Zircon LA-ICP-MS U-Pb dating

and geochemical characteristics of Huangshaping granite in south-
east Hunan Province China ] . Acta Petrologica Sinica 21 3
688~696 in Chinese with English abstract .

Yuan SD Peng ] T Shen NP HuRZand Dai T M. 2007. “Ar-**Ar
isotopic dating of the Xianghualing Sn-polymetallic orefield in
Southern Hunan China and its geological implications J . Acta
Geologica Sinica 81 2 278 ~286.

Zhang W .. HuaRM Wang RC Chen PR and Li H M. 2006. New
dating of the Dajishan granite and related tungsten mineralization in
South Jiangxi J . Acta Petrologica Sinica 80 7 956 ~962 in
Chinese with English abstract .

Zhu Y L LiCY and Lin Y H. 1981. Tungsten mine geology of south-
ern Jiangxi province M . Nanchang Jiangxi People’ s Publishing

House in Chinese .

. 2006.
J 25 16
. 2006.
J. 25 4 496~501.
. 2005. -
J. 516 633~639.
. 2005. 3
J. 24 2 99~107.
. 2004.
J. 24 3 253+256.
. 2006.
J. 52 1 113~121.
. 1996.
Re-Os J .
42 3 261~267.
. 1997.
Ar Ar  Sm-Nd J .
D .275 425~430.
Bernd Lehmann . 2004a.
40A1,739Ar
J. 23 2 164~175.
. 2004b.
J. 11 1
45~55.
. 2005. LA-ICPMS
U-Pb J. 21 3 688~
696.
. 2006.
J. 80 7 956~
962.
. 1981. M .



