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A comparative study of fluid inclusions from coexisting transparent minerals
and opaque minerals in Xihuashan tungsten deposit
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(Wuhan Institute of Geology and Mineral Resources, Wuhan 430205, Hubei, China)

Abstract

The Xihuashan tungsten deposit, which has a mining history of more than 100 years, is a large vein-type
deposit in Yanshanian granite. There exists controversy concerning the metallogenic conditions and ore-forming
fluid properties. The fluid inclusions in nine groups of coexisting transparent minerals (quartz, beryl and fluo-
rite) and opaque minerals (wolframite and pyrite) of the Xihuashan tungsten deposit were studied by using in-
frared microscopy and other related equipment. The data obtained show that characteristics of fluid inclusions in
coexisting transparent and opaque minerals can be similar to or obviously different from each other. Generally,
wolframite can effectively preserve primary inclusions (with only small amounts of secondary inclusions), where-
as primary inclusions have almost been destroyed in associated quartz. The inclusions observed should be mainly

secondary inclusions or inclusions captured during late crystallization. Only the crystals and associated wolframite
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in drusy cavities subjected to no late stress and fluid transformation have the same result. There are abundant
both secondary inclusions and primary inclusions in beryls. Silicate melt inclusions were found in wolframite and
beryl, indicating that the mineralization of the Xihuashan tungsten deposit began at the magma- hydrothermal
transition stage. The initial ore-forming fluid was probably a magmatic- hydrothermal transitional fluid, which
subsequently evolved into single hydrothermal solutions. In the authors’ opinion, the comparative research on
fluid inclusions in coexisting transparent minerals and opaque minerals is important for the study of metal de-
posits. Detailed basic geological study and petrographic observation are essential. Cautiousness must be taken
when we explain the geological significance of a metal deposit, especially when we only use the transparent
mineral inclusion data.

Key words: geochemistry, infrared microscopy, large vein-type wolframite deposit, coexisting transparent

minerals and opaque minerals, comparative study of fluid inclusions, Xihuashan orefield in Jiangxi
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Fig.1 Photos of the fluid inclusions [
| -1. Gas-liquid inclusions in wolframite 560-V590 [ -2.Gas-liquid inclusions in wolframite 483-V299 | -3. Gas-liquid inclusions in
wolframite 378-V279 [ -4. Melting inclusions in wolframite 378-V279 room temperature | -5. Fluid-melting inclusions in wolframite
quenching at the temperature of 680°C S—Solidresidues G—Glass V—Gas bubble 378-V279 | -6. Gas-liquid inclusions in pyrite
215-V248 | -7. Fluid-melting inclusions in wolframite room temperature 564-V500 [ -8. At 440°C ~450C in| -7 a little gas
bubble in the inclusion of No. D accompanied by the disappearance of the gas bubble in the inclusion of No.® 564-V500
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Photos of the fluid inclusions C[] )

Il -1. Melting inclusions of silicate in beryl (483-V299. at room temperature): [ -2. When inclusions in |l -1 were heated 1o 720°C + at least two

inclusions were melted. There were 2 gas bubbles in glass of an inclusiont 483-V299. battom left of the field of vision?: |l -3. Mutual contact be-

tween quartz and wollramite, the gray-black dusts or ribbons in quartz are secondary inclusions (185-V248): || -4. Primary gas-liquid inclusions in
quartz (215-V248): 1l -5. Secondary gas-liquid inclusions in quartz (378-V279)
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Table 1 Homogenization temperature and salinities of fluid inclusions from wolframite-quartz veins in the Xihuashan
tungsten deposit

REE R4 T 1, /°C b IC wNaCl )% | NEEEWHEH  6/C t/C w(NaCl_ %
564 HEE (V500) 378 B (V279)
180(3) 31 5.1 190~198(6) 2.1~-2.8(2) 3.6~4.7
210~230(9) -3.5(4) 57 - 205~210(3) -2.5~-2.7(2) 42~45
- 280 438 76 250~251(2) -3~-3.1(2) 5~5.1
330~350(13)  -4.8~-50(4)  7.6~79 325~350(2) -3.8~-4.1(2) 6.2-6.6
351~365(4) 5.1~62(2)  8~95 178~187(4) -6.3~-6.6(3) 9.6~10
380 -7 10.5 Aok 190~206(8) -6~-6.5(5) 9.2~9.9
140 -12 16 220~240(2) 3.1 5.1
HoOBE 150~160(4) -3.5~-3.7(4) 5.7~6 290 H1EH(V248)
165~170(4) -3.9~984)  63~137 225-270(4) 3.4 56
246~250 (3)  -5--5.5(3) 8.3~9.1 - 330~350(10) -3.8~-4.1(2) 6.2~6.6
564 B (V500) 355~365(9) -4~-4.3(4) 6.5~6.9
K (RATE 210~215(8) -0.8~-1(4) 14~17 370~380(2) 4.1 6.6
), 1m21 261~268(2) 2.12) 35 146~170(3) 31 5.1
290~310(8) -1.2~208) 2.0-34 180~198(12) -0.2~-3.9(2) 035~63
Kl CEWEM 175~180(3) -5.3~-6.5(3) 8.3~99 205~215(11) -0.3~-5.8(5) 0.5~9
HHD, 181~190(11)  -4.1~-52(6)  6.6~82 o 216~225(6) -3.6~-6.2(4) 59~95
1.=35~-26C 201(5) -5.0~-52(2)  79~82 230~260(7) 3.7~6.1(2) 6~9.3
560 B (V590 Gl H) 268~270(4) -3.8~7.5(3) 49~62
215~230(6) 27~32(2) 4553 305
B 235~269(8) -2.8~3.1(4) 47~51 2705 B (V248)
280~290(3) 26~-3312)  43~54 310~350(3) -6.9~-82(2)
i 210~230(6) -0.2~-3(6) 0.4~5 R 370~388(2) 43 6.9
235~240(6) 33~-383)  54~62 412~420(2) -13.2~-13.6(2) 17
483 BB (V,4) . 310~320(2) 6.8 102
330~340(18)  -3.6~-42(4) < 59-6.7 330~340(2) 7.8 115
[y 345~350(6) -4.1(2) 6.6 215 H1E; (V248)
355~365(8) 4n-4.2(3) 6.5~6.7 296~310(4) 33 54
370~380(3) -4.1~-4.2(2) 6.6~6.7 My 325~340(9) 3.5 57
160~170(3) 2.5-26(2)  42~43 350~360(9) 3.8 62
180~190(5) 140~150(4) 2~-22(3) 35~37
VAR 198~208(4) 21~24(2) 34 A 201~210(6) 3.5~-4.8(2) 57~76
210~230(12)  -2.2~-2.6(5)  3.7~43 220~232(4) 4.9 7.7
236~248(3) 3.9~-46(2) 6373 160~180(2)
-5.4~-6.7(7) 8.4~10.1
135~152(6) 2.6~-42(3) 43~67 185~192(8)
190~192(2)  -2.8~29(2)  4.7~48 — 210~235(5) -5.5~-5.8(2) 8.6~9
29 ) 230~250(9) -3~-3.9(3) 5.0~63 270~294(12)
260~270(15)  -3.8~4(4) 6.2-6.5 298~303(2) -6.1~-7(2) 5893
280~301(5) 35~4.13) 5766 365~400(4) -5~-7 8(2) 4491
290 15 (V208) 185 HEE (V248)
g 330~340(4) -3.2~-3.5(2) 53~57 EH 350~380(2)
342~355(5) 3.1~-32(2) 51~53 210~220(6) al 66
P 130~140(3) -3.2~353)  53~57 O 231~245(4)
160~170(4) 4.1 6.7 247~248(3) -4.5~-4.8(2) 7.2~76
ty
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Histogram of homogenization temperature of gas-liguid inclusions in wolframite-quartz
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