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Fluid mixing in Xihuashan tungsten deposit, Southern Jixangxi Province:
Hydrogen and oxygen isotope simulation analysis
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Abstract: Xihuashan tungsten deposit in Southern Jiangxi Province is a large typical quartz-vine type wolframite
deposit. Based on hydrogen and oxygen isotope data measured in this paper and others, the dD values of fluid
inclusions are —43%»  —66%and the  §'°0 values of quartz in the deposits vary between 2.3%nd 13.2%while
&80 values of the mineralizing fluids between —8.7%nd 7.6%bt is suggested that the ore fluids were a mixture
between magmatic water and meteoric water. The oxygen isotope composition of minerals precipitating by each
mechanism was modeled. It is evident that cooling, boiling and fluid mixing have a contrasting influence on the
oxygen isotope composition of the precipitating minerals. The mixing of a magmatic fluid with meteoric water
reproduces the observed 6*°0 composition of the ore and gangue minerals remarkably well. Cooling or boiling is
not a major process in the evolution of ore-forming fluids, while the magmatic water mixed with meteoric water
may result in wolframite deposition.
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Table 1 H and O isotope data for quartz and wolframite from the Xihuashan tungsten deposit

# B v AT £t 30w 570, D AR
(%V-SMOW) (%V-SMOW) (%¥-SMOW)
XHS-270-9 P=F- 11 320 13.2 7.0 —64.0
XHS-538-10 F=ES 11 320 11.8 5.6 —66.0
XHS-270-4 A% il 200 12.2 0.6 -53.0
XHS-270-5 P=F- il 220 12.0 1.6 -59.0
XHS-270-10 P il 240 12.3 2.9 -52.0
XHS-270-23 hk ol 220 12.1 17 -54.0 ABF
XHS-378-6 P=F- il 200 11.6 0.0 -50.0
XHS-378-11 P il 220 115 11 —60.0
XHS-431-3 F=ES il 200 12,6 1.0 —61.0
XHS-431-4 A% il 220 11.8 1.4 —60.0
XHS-431-5 P=F- il 220 12.1 17 —63.0
714 A% I 301 11.8 5.0 ~54.0
7 0018a F=E 3 I 310 11.6 5.1 JCAR[24, 29, 30]
4 0018b A% [ 290 12.1 4.9
73 0025a A% I 330 10.7 4.8
file A% I 331 10.4 4.6 -57.0
w17 A% I 285 12.7 5.3
7 053a A% I 331 13.0 7.2
73 023a A% I 331 12.7 6.9
720 A% I 348 13.0 7.6 ~58.0
19 A% il 330 11.3 5.4
2 A% 1 336 13.0 7.3 ~43.0
734 hk 11 330 12.9 7.0
722 hk juii 260 6.2 -2.2
g8 A% il 255 11.5 2.8
X-137 A% il 240 7.0 2.4
X-114 P=F- juit 240 7.0 2.4 -52.1
[} A% vV 220 3.1 -73 ~60.0
fio hk v 210 23 -8.7
714 By I 301 4.5 6.3
716 2y I 331 540 7.3
19 By 1 322 48 6.9
6 Bay I 341 6.0 8.3
23 2y il 347 6.1 8.4 ~54.9
284 BEy it 349 5.8 8.2
12 2yy I 337 5.6 7.9
21 By il 318 5.6 7.6
27 2y 11 325 4.9 7.0
23 By il 346 6.1 8.4 ~54.9
BEy 307 4.8 6.7 —43.0
BEy 355 4.4 6.8
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Fig.2 The evolutional model of H and O isotopes compositions of

magmatic and meteoric water during water/granite interactions in the
Xihuashan tungsten deposit
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Table 2a  Calculated oxygen isotope composition of quartz and wolframite caused by cooling or boling
i Wi
£(C) %0 8"%0zx 8" 0uny %0y %0z " 0umy
(9%9-SMOW) (969-SMOW) (%V-SMOW) (%V-SMOW) (%V-SMOW) (%V-SMOW)
360 10.1 151 7.6 10.1 151 7.6
350 10.1 15.4 78 10.1 15.4 77
340 102 15.7 9 10.1 15.7 7.8
330 102 16.1 8.1 10.1 16.0 79
320 102 16.4 82 10.1 163 81
310 103 16.8 8.4 10.1 16.6 8.2
300 103 17.2 85 10.1 17.0 8.3
290 104 17.6 8.7 10.1 173 8.5
280 10.5 18.1 9.0 10.1 17.7 8.6
270 10.5 18.5 9.2 10.1 18.1 8.8
260 10.6 19.0 9.4 10.1 18.5 9.0
250 10.7 19.6 T 10.1 19.0 9.1
240 10.8 20.1 10.0 10.1 19.5 9.4
230 10.8 20.7 10.3 10.1 20.0 9.6
220 10.9 21.4 10.7 10.1 20.5 9.8
®2b BERESKEMEKESIERFAMANEEMBET O R RERN
Table 2b  Calculated oxygen isotope iposition of quartz and wolframite caused by magmatic fluid mixing with 220 °C meteoric water
Xa foee (°C) 30 3%0gx 3"¥0aar
(%V-SMOW) (%V-SMOW) (9%9-SMOW)
0.00 360 10.1 151 7.6
0.05 353 92 14.4 6.8
0.10 346 83 13.7 6.0
0.15 339 74 13.0 5.1
0.20 332 6.5 123 4.3
0.25 325 5.6 11.6 3.4
0.30 318 4.6 10.9 2.6
0.35 311 357 10.2 1.8
0.40 304 2.8 9.5 1.0
0.45 297 1.9 8.9 0.2
0.50 290 1.0 82 —0.6
0.55 283 0.1 7.6 15
0.60 276 —0.8 7.0 2.2
0.65 269 =1 6.3 -3.0
0.70 262 —2.6 54 -3.8
0.75 255 -36 5.1 -4.6
0.80 248 —4.5 4.5 —5.4
0.85 241 -54 4.0 -6.1
0.90 234 —6.3 3.4 —6.9
0.95 227 =2 2.9 -7.6
1.00 220 -8.1 2.3 —8.4
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