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Hydrogen, oxygen and sulfur isotope geochemical characteristics of Taoxikeng
tungsten deposit in Chongyi County, Southern Jiangxi Province

SONG ShengQiong'*?, HU RuiZhong', BI XianWu', WEI WenFeng'*? and SHI ShaoHua!*?
(1 State Key Laboratory of Ore Deposit GGeochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang
550002, Guizhou, China; 2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract

The Taoxikeng tungsten 'deposit in Chongyi County of southern Jiangxi Province is mainly a quartz vein-
type polymetallic tungsten deposit.” Based on hydrogen, oxygen and sulfur isotopic characteristics, this paper
studied the origin and evolution of the ore-forming fluid. The results show that 8D values of fluids from fluid in-
clusions in quartz vary from —77%0 to —45%0 %, & 8O values of quartz from the ore change from +7.3%0 to

+12.2%o, BISOHZO values range from —3.1%o to 1.2%o, 8*S values of pyrite from the ore range from 0. 1%o to

—2.1%0, 83*S values of chalcopyrite from the ore range from — 1.3%0 to —2.3%0, and 8 **S values of ar-
senopyrite from the ore range from —1.4%0 to —1.8%0. Hydrogen and oxygen isotopic composition of the fluid
inclusions in quartz of the major ore-forming stage indicates that the water was derived mainly from mixed me-
teoric and magmatic water, whereas sulfur isotopes in ore-forming fluid were derived mainly from the magma.
Key words: geochemistry, hydrogen, oxygen and sulfur isotopic compositions, Taoxikeng tungsten de-

posit, southern Jiangxi Province
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Fig. 1 The regional geological sketch map of the Taoxikeng tungsten deposit Modified after Xu et al. 2005

1—Quaternary sediments 2—TTriassic siltstone 3—Permian siliceous rock and sandstone 4—Carboniferous limestone and sandstone 5—Devonian

sandstone interlayered with shale 6—Ordovician silty slate  7—Cambrian graywache and slate  8—Sinian sandstone and slate 9—Late Jurassic

fine-grained biotite granite

10—Late Jurassic porphyritic medium- and fine- grained two-mica granite

11—Late Jurassic porphyritic medium- and

fine- grained biotite granite 12—Middle Jurassic porphyritic medium- and fine- grained biotite granite 13—FEarly Silurian porphyritic medium-grained

granite diorite 14—Fault 15—Tungsten and tin deposit
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1
Table 1 Hydrogen and oxygen isotope determinations of quartz from Taoxikeng tungsten deposit
0Dy svmow %0 3 80, svow %o t, C 5 lSOHz() %o
TF-356-33-1 - 54 10.9 210 -0.7
TF-306-30-1 -59 11.1 220 0.1
TF-306-7-2 =77 12.2 220 1.2
TB-156-17-3 -63 11.6 210 0
TB-056-17-3 -53 10.5 190 -2.4
TL-206-3-1 —48 11.4 220 0.4
TL-256-3-1 - 60 9.4 220 -1.6
TL-256-5-1 -57 7.9 220 -3.1
TL-256-5-2 -55 10.4 220 -0.6
TQ-056-18-2 -6l 7.3 240 -2.6
TQ-156-23-5 - 64 10.2 260 1.2
TQ-206-18-4 —47 11.0 220 0.0
TQ-256-23-1 —45 11.9 200 -0.3
MAT 253 M +0.2%0 + 2%0
1 000 Ina =3.38x10°T"2-2.9
2
Table 2 Sulfur isotope composition of Taoxikeng tungsten deposit
o) 345(7[)’]‘ %00 o 345(7])'1\ %0
TB-156-17-3 -0.4 TF-306-30-1 0.0
TB-106-11 2.1 TF-306-7-2 -1.6
TB-156-17-1 —1.4 TF-356-33-1 -1.4
TB-106-10 -1.4 TF-306-30-2 -1.7
TXK-1 -1.3 TF-306-37 -2.3
TXK-4 -1.0 TB-106-11 -1.7
TQ-256-23 -1.6 TQ-156-23 -1.6
TQ-256-18-1 -1.9 TB-156-17 -1.6
TQ-256-18-2 -24 TB-156-14-2 -2.0
TQ-206-18 AONS TQ-256-18 —-1.4
TQ-156-23 -0.8 TB-056-17 -1.3
TL-206-2 -1.1 TQ-056-18 2.1
TL-206-3-1 -0.8 TF-356-30-1 -1.5
TL-206-3-2 -0.5 TF-356-30-2 -1.4
TL-256-5-1 0.1 TF-356-30-3 -1.8
TL-256-5-2 -1.6 TF-356-30-4 -1.5
MAT252 +0.2%0
1981 ~45% 10% ~20% 5~30 pm
1997 2000 2007 &S 10~20 pm
95 %
150 ~385C
5 200~220C w NaClg, 1.64% ~6.76%
4.25% 0.70~0.97 g em’® 0.89
5. 1 g cm3 HQO COZ
CH, NaCl-
H,0O-CO,-CH,
CO, 5.2

5%
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Table 3 Comparison of primary characteristics between Xihuashan Piaotang and Taoxikeng tungsten deposits

160 Ma 152 Ma 152~155 Ma

VI

1981 K-Ar Ar-Ar 2009
Ar-Ar



2011

2006 2008 Wang et al. 2010
5.4.2
4 3
3
534S 3
538 2..5% ~3.5% 3
oS —1.0% — — 0.5%
5¥S ~3.0%0~ —2.5%
20
18} W HH
161 mE
14
> e
<\;10
8
6
4
2
0

-4.0-3.5-3.0-2.5-2.0-1.5-1.0-0.50.0 0.5 1.0 1.5 2.0 2.5 3.0
5°'S/%q

1981
Fig. 4 Histogram of sulfur isotope of Taoxikeng-Xihuashan

-Piaotang tungsten deposit data from Zhang et al. 1981

538 ~1.5% ~ — 1.0% 3
5348
5348

References

Clayton R N O’ Neil ] R and Mayeda T K. 1972. Oxygen isotope ex-

change between quartz and water ] . J. Geophysical Research 77
17 3057-3067.

ChenZH WangDH QuW]J ChenYC WangPA XuJ X Zhang
J J and Xu M L. 2006. Geological characteristics and mineralization
age of the Taoxikeng tungsten deposit in Chongyi County southern
Jiangxi Province China J . Geol. Bull. China 25 4  496-501 in
Chinese with English abstract .

Ding T P. 1980. Hydrogen and oxygen isotope geochemistry M . Bei-
jing Geol. Pub. House. 1-184 in Chinese .

GuoCL WangDH Chen Y C Wang Y B Chen Z H and Liu S B.
2007. Precise zircon SHRIMP U-Pb and quartz vein Rb-Sr dating of
Mesozoic Taoxikeng tungsten polymetallic deposit in southern Jiangxi

J . Mineral Deposits 26 4  432-442 in Chinese with English



30 1

abstract .

GuwCL LinZY WangDH ChenW Zhang Y Feng CY ChenZ
H Zen Z L and Cai R F. 2008. Petrologic characteristics of the
granites and greisens and muscovite ** Ar ¥ Ar dating in the
Taoxikeng tungsten polymetallic deposit Southern Jiangxi Province

J . Acta Geologica Sinica 82 9  1274-1284 in Chinese with
English abstract .

HuaRM LiGL Zhang WL HuDQ Chen PR Chen W F and
Wang X D. 2010. A tentative discussion on differences between
largescale tungsten and tin mineralization in South China ] .
Mineral Deposits 29 1

NieGP LuLG XuZW Gao G Yang X N and Li H Y. 2007.

9-23 in Chinese with English abstract .

Gold bearing property and sulfur isotopic compositions of ore rocks at
Chaoshan gold deposit Anhui J . Jiangsu Geol. 31 3 200-205
in Chinese with English abstract .

Ohmoto H. 1972. Systematics of sulfur and carbon isotopes in hy-
drothermal ore deposits J . Econ. Geol. 67 5 551-578.

Ohmoto H and Rye R O. 1979. Isotopes of sulfur and carbon A . In
Barnes H L ed. Geochemistry of hydrothermal ore deposits C .
2nd ed. New York John Wiley & Sons. 509-567.

Pan ] Y ZhangQ MaD Sand Li CY. 2000. Stable isotope geochemi-
cal characteristics of the Yangla copper deposit in Western Yunnan
Province ] . Acta Mineralogica Sinica 20 4  385-389 in Chinese
with English abstract .

Shen P Shen YC LiGM LiuT Band Zen Q D. 2004. Ore-forming
fluid inclusions of Kuoerzhengkuola gold deposit Xinjiang ] . Acta
Petrologica Sinica 20 4 969-976 in Chinese with English ab-
stract .

Taylor H P. 1997. Oxygen and hydrogen isotope relationships in hy-
drothermal mineral deposits A . In Barnes HL ed. Geochemistry
of hydrothermal ore deposits C . New York John Wiley & Sons.
229-302.

Wang S X Zhang X C Leng C B and Qin'C J. A tentative study of ore
geochemistry and ore-forming mechanism of Pulang porphyry copper
deposit in Zhongdian northwestern Yunnan ] . Mineral Deposits
26 3 277-288 in Chinese with English abstract .

Wang XD NiP Jiang SY Huang J B and Sun L Q. 2008. Fluid in-
clusion study on the Piaotang tungsten deposit southern Jiangxi

Province China J . Acta Petrologica Sinica 24 9  2163-2170 in
Chinese with English abstract .

Wang XD NiP JiangSY Zhao KD and Wang T G. 2010. Origin of
oreforming fluid in the Piaotang tungsten deposit in Jiangxi
Province Evidence from helium and argon isotopes J . Chinese Sci.
Bull. 55 7 628-634.

Wang Z H and Zhou Y Z. 1981. Two layers of mineralization characte-
ristics and mineralization models of Xihuashan tungsten deposit A .
Proceeding of symposium on tungsten geology C . Beijing Geol.
Pub. House. 197-205 in Chinese .

Wei ] Y and Wang Y G. 1988. Isotopic geochemistry M . Beijing
Geol. Pub. House. 153-155 in Chinese .

WuYL MeiYW LiuPC CaiCLand Lu TY. 1987. Geology of

the Xihuashan tungsten ore field M . Beijing Geol. Pub. House.
1-280 in Chinese .

WuZ] XuML ZhaoL LuoX Hand WuST. 2009. The structural

ore-controlled mechanism of the large-scaled Taoxikeng tungsten ore
J . China Tungsten Industry 24 1  16-20 in Chinese with Eng-
lish abstract .

Xie QQ Xu X Cand Yue S C. 2001. Isotopic geochemistry of hydro-
gen oxygen and helium and ore-forming fluid sources of Laowan
gold deposit in Tongbai Henan Province J . Chinese J. Geol. 36

1 36-42 in Chinese with English abstract .

XuML FengWD Zhang FT LiJ D and Luo X H. 2006. Metallo-
genic characteristics of Taoxikeng wolfram deposit Chongyi ] .

Resources Survey & Environment 27 2 159-163 in Chinese
with English abstract .

Zhang G X Xie Y N YuF J and Zhang HB. 1997. Stable isotope geo-
chemistry of distinct metallogenic stages of tungsten deposits in Da-
jishan Mine Jiangxi J . Acta Geoscientia Sinica 18 Supp.  197-
199 in Chinese with English abstract .

Zhang L. G. 1985. Geological application for the stable isotope The hy-
drothermal mineralization of metal activation and it s prospecting

M . Xi'an Shaanxi Sci. & Techn. Pub. House. 1-250 in Chi-
nese .

Zhang I. G| Zhuang L C Qian Y Q Guo Y S and Zhe P. 1981. Stable
isotope geochemistry of granite and W Sn deposit in Xihuashan-
Piaotang Jiangxi Province A . Proceeding of symposium on tung-
sten geology C . Beijing Geol. Pub. House. 325-338 in Chi-
nese .

Zhang S Li T ] and Wang L K. 1997. Sulfur isotopic geochemistry of
Changkeng gold silver deposit in Guangdong Province J . Geochimi-
ca. 26 4 78-85 in Chinese with English abstract .

Zhang WL HuaRM WangRC LiHM QuW JandJiJ Q. 2009.
New dating of the Piaotang granite and related tungsten mineraliza-
tion in southern Jiangxi ] . Acta Geologica Sinica 83 5  659-670

in Chinese with English abstract .

Zhen Y F and Chen J F. 2000. Stable isotope geochemistry M . Bei-
jing Sci. Press. 1-316 in Chinese .

Zou X. 2006. The research on the geochemical characteristic and genesis
of tungsten deposit in Taoxikeng Jiangxi dissertation for Master
degree D . Supervisor Xiao R G. Beijing China Univ. Geosci.
9-64 in Chinese with English abstract .

Zhen Y Q. 1998. Stable isotope geochemistry of the copper deposits in
the Zhongtiao rift area J . J. Guilin Institute of Technology 18

3 215-227 in Chinese with English abstract .

. 2006.

J. 25 4 496-501.

. 1980. M . . 1-
184.



10 2011
. 2007. M . . 1-280.
SHRIMP Rb-Sr . 2009.
] 26 4 432-442. ] 241 16-20.
. 2001.
. 2008. ] 36 1 36-42.
OAr PAr J. 82 9 . 2006.
1274-1284. J. 27 2 159-163.
. 2010. . 1997.
] ] 18 197-
29 1 9-23. 199.
. 2007. . 1981.
J 313 A .
200-205. C. . 325-338.
. 2000. . 1985. —
] 20 4 385-389. M . . 1-250.
. 2004. . 1997.
] 20 04 969-976. — ] 26 4 78-85.
. 2007. . 2009.
] 26 3 277-288. J.
. 2008. 835  659-670.
] 24 9 2163-2170. . 2000. M .
. 1981. A . 1:316.
C. . 197-205. ..2006.
. 1988. M . D . . . 9-64.
153-155. . 1998. .
. 1987. 18 3 215-227.



