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Characteristics and evolution of ore-forming fluids in Zhongbao
tungsten deposit, Xinjiang

ZHANG ZhenJie', LU XinBiao"? and CHEN Chao'
(1 Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, Hubei, China; 2 State Key Laboratory
of Geological Processes and Mineral Resources, China University of Geosciences, Wuhan 430074, Hubei, China)

Abstract

Based on a study of the fluid inclusions of such minerals as scheelite, quartz, diopside, fluorite and calcite in
skarn and quartz veins, the authors studied the favorable temperature, salinity, pressure and depth of the ore
fluids in the Zhongbao tungsten deposit, and comparatively investigated ore-forming phases and stages and geo-
logical characteristics, thus determining the evolution features of the fluid. On such a basis, the authors finally
ascertained that the best ore-forming temperature was from 250C to 360 C, the best ore-forming salinity was
in the range from w(NaCly)12% to w(NaCly,)15%, the homogenization stress was 90.73 X 10° Pa, and the
ore-forming depth ranged from 1 500 m to 500 m. All of these data indicate that this ore deposit is a middle-high
temperature skarn tungsten deposit.
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Geological map of the Zhongbao tungsten ore district
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Fig. 2 Photos of mineral assemblages of various stages in the Zhongbao tungsten deposit

a. | Early skarn stage: b. [, Late skarn stage; c¢. | 3 Oxide phase stage; d. [l Quartz-carbonate phase
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Table 1 Characteristics of fluid inclusions in various kinds of minerals from the Zhongbao tungsten deposit
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Fig. 3 Photos of fluid inclusions in various kinds of minerals from the Zhongbao tungsten deposit
a. Two-phase liquid-rich fluid inclusions quartz ~b. Two-phase liquid-rich fluid inclusions fluorite  c¢. Two-phase liquid-rich fluid inclusions
diopside  d. Two-phase liquid-rich fluid inclusions calcite e. Two-phase gas-rich fluid inclusions quartz  f. Polyphase fluid inclusions with
daughter minerals quartz  g. Three-phase CO,-rich fluid inclusions quartz  h. Single liquid phase fluid inclusions quartz

L—Liquid phase V—Gas phase D—Daughter mineral
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Table 2 Homogenization temperatures of fluid inclusions in various kinds of minerals from the Zhongbao tungsten deposit

t, C tm C w NaCl, %
SK11-6 14 NN 285.2~348.1 -11.8~-7.7 11.34~15.27
SK1-7 4 I'a 232.2~390.1 -10.8~-6.3 9.60~16.53
SK1-1 9 Ta Lp 255.9~360.1 —-15.4~-4.7 7.45~18.96
SK11-3 2 [ A 265.4~274.3 -10.7~-9.6 13.51~14.67
29 308 -9.61 13.41
QV1-1 11 Ir Ig 240.6~362.9 -10.2~-2.7 4.49~14.15
QV1-2 12 Ia I 141.5~465 -9.6~-3.2 5.26~13.51
QV1-3 4 Ia 189.4~310.7 -7.3~-4.9 7.73~10.86
QV2-1 9 1A 180.1~321.8 -14.9~-5.8 8.95~17.69
QV11-1 11 I Ig 223.6~286.5 -18.0~ —11.0 14.97~20.97
QV11-2 14 Ia 153.4~393.9 -7.5~-0.7 1.40~11.10
QV11-3 1 Ia 346.5 —-14.2 17.96
QV11-4 10 Ir Ig 192.1~340.5 -10.6~-5.8 8.95~14.56
QV11-5 11 Ia 219.7~333.2 -8.3~-4.7 7.45~12.04
QV11-6 10 [a Ip 248.9~357.2 -10.8~—-4.4 7.02~14.77
88 290 -7.87 11.16
SK1-4 10 Ir Ig 337.8~437.3 -17.5~-7.8 11.46~20.60
SK1-7 5 Ia 352.6—~405.3 -18.7~—-8.3 12.05~21.47
SK11-2 5 Ia I 322.1~409.6 -18.5~-6.1 9.34~21.33
SK11-5 10 Ia 339.3~415.2 -15.6—-8.4 12.16~19.13
30 377 -12.37 16.04
SK1-5 13 Ia 209.3~255.8 -10.2~-5.2 8.14~14.15
SK1-7 19 Ia I 200.1~289.5 -9.6~-6.7 10.11~13.51
32 232 —8.43 12.17
SK11-5 7 1A 148.1~162.7 -6.9~-2.6 4.34~10.36

7 157 -5.04 7.86
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Fig. 4 Histogram showing homogenization temperatures left and salinity right distribution of fluid inclusions

in various kinds of minerals from the Zhongbao tungsten deposit
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Fig. 5 Histogram of homogenization temperatures of fluid
inclusions in quartz diopside scheelite fluorite and calcite
from the Zhongbao tungsten deposit

NaCl

NaCl-H,O

1999 NaCl-H,O
Pn
b= Poth Lo
po=219+2620 w ty=374+920 w

32+ P
, FRE
28+ %

241 . KXY

0 20 40 60 80 100 120 140 160 180 200 220
p./ 10° Pa

Fig. 6 Histogram of homogenization stress of fluid
inclusions in various kinds of minerals from the Zhongbao

tungsten deposit
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Fig. 7 Distribution of homogenization stress-salinity of fluid inclusions in the Zhongbao tungsten deposit
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Fig. 8 Distribution of homogenization temperatures-density of fluid inclusions in the Zhongbao tungsten deposit
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Fig. 9 Fluid evolution at various stages in the Zhongbao tungsten deposit
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