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An infrared microscope investigation of fluid inclusions in coexisting quartz
and wolframite: A case study of Yaogangxian quartz-vein
wolframite deposit
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Abstract

In order to understand the differences between the fluid inclusions in ore minerals and those in gangue mine-
rals, the authors performed a microthermometric study of fluid inclusions in wolframite and coexisting quartz
from the Yaogangxian quartz-vein wolframite deposit by using infrared microscopy. The results show that homo-
geneous temperature (z,) and salinity of fluid inclusions in quartz are obviously different from those in wol-
framite, in spite of the fact that these two minerals were formed at the same ore-forming stage. The data show
that the homogeneous temperatures of fluid inclusions in quartz are 149 ~352°C , mainly concentrated in the
range of 160~300C , and the salinities are 0.9% ~9.5% ; whereas the homogeneous temperatures of fluid in-
clusions in wolframite are 212 ~386C , concentrated at 280 —360C , and the salinities are 4.5% —15.2%.

Thus, the fluid inclusions in the quartz have lower homogeneous temperature and salinity than those in wol-
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framite. The differences of homogeneous temperatures between wolframite and quartz can reach 60°C and those
of salinities can reach 6% . Combined with H, O isotope analyses and ore micro-texture features, the authors
have drawn a conclusion that the fluids captured in wolframite were formed at an early stage when the solution
was homogeneous, and the temperature declining was the main cause for mineral deposition, whereas the fluids
in quartz had mixed fluid properties of igneous fluid and underground water, suggesting their formation at a later
stage.
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Fig.1 Sketch geological map of the Yaogangxian tungsten ore deposit
1—Quaternary alluvium 2—ILower Jurassic sandstone 3—Lower-Middle Carboniferous limestone 4—Middle-Upper Devonian limestone
5—Middle Devonian sandstone 6—Cambrian epimetamorphic sandstone and slate 7—Diabase 8—Granite porphyry 9—Granite
10—Mineralized skarn 11—Ore-bearing quartz vein 12—Measured and infered fault and its serial number 13—Geological boundary

14—Unconformity 15—Synclinal fold axis 16—Aticnlinal fold axis
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Fig. 2 Effects of light intensities on homogenization temperatures ¢, a and final ice melting temperatures ¢, b of fluid

inclusions hosted by wolframite light intensities marked by intensity degrees on Olympus BX51 microscope
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Fig. 3 Characteristics of test samples of wolframite and quartz

a. Quartz vein-type wolframite hand specimen; b. Wolframite fragments cemented by quartz: ¢. ESEM analysis» which shows that wolfrimate

belongs to huebnerite
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Fig. 4 Characteristics of fluid inclusions in quartz and wolframite
a b ¢ d are photographs of quartz under 50 X polarized light e f are photographs of wolframite under 50 X infrared polarized light
a. Coexisting pure liquid inclusions |  pure gas inclusions [l liquid-rich inclusions [l and gas-rich inclusions b. Coexisting pure liquid in-
clusions [ and liquid-rich inclusions c. Pure liquid inclusion |  d. Linearly distributed secondary inclusions S e. Liquid-rich inclusions

I secondary inclusions S and pseudo-secondary inclusions PS  {. Liquid-rich secondary inclusions S

Ih 149 ~ 352 0.9%~9.5% Sb
5a 160 ~300C L 212~490C
-6.2~-0.5C Hall 1988 H,O- 280~360C 5a
NaCl - w=0.00+1.78 ¢,,— -2.7~-11.2C w NaCly, 4.5 %
0.0442 ¢,2+0.000557 ¢,,° w NaCl, ~15.2 % 5b
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Table 1 Characteristics of some fluid inclusions
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Fig. 5 Frequency distribution of 71, and salinity of fluid inclusions in quartz and wolframite from the Yaogangxian

quartz-vein wolframite deposit

a. Histogram of homogenization temperature b. Histogram of salinity

5 0.70~0.95
g cm’ 6

60C

4 % 6 %

Bodnar 1983



618 2009
400 — -
350 = “ Renishaw RM-1000
300 =
1.0
., 250 514.5 nm 20 mW
= 200 — 25 pm
100 — =
50 e T ARR ] 2~3
m g _ .
0 ' : : : CO3 1 063 cm
0 5 10 15 20 25
w(NaClyg)/ % Ta 7b
[ |meyssum BHESHEE [ oo BREEMES CO,
CO, CH,
6
-1 -1
Bodnar 1983 1 385 cm 2913 cm Tc d e
Fig. 6 Characteristics of salinity and homogenization
temperature of fluid inclusions in quartz and wolframite 2001
map base after Bodnar 1983 w NaCleq 10 %
2
Table 2 Characteristics of fluid inclusions in wolframite and quartz
pm % ty T w NaCleq % o g CI’I173
5 149~352 0.9~9.5 0.70~0.95
20 5~30 212~386 4.5~15.2 0.76~0.94
212~386C

7
149 ~

352 0.9 %~9.5 %
0.70~0.95 g cm?®

6.4~7.6C

CO, CH,
CO,
1994

4.5%~15.2 %
0.76~0.94 g cm’®

6
1993
8345 = 71.0%0”""’0.6%0
3O 12.8 %o 30
5.12 %o 1993
1987
- 8180

585 %0"’817 %0
_40 000’“ _70 %0

6.89 %o 0D

3b



28 5 619

1600
1400
1200
1000
806
600 "
200

1000 1500 2000 2500 3000 3500 4000

i) 5 k1 H i i
1600 1500 2000 2500 3000 3500 4000

>
1400 913

1200

1000

800

400 A, L i 1 k] k]
1500 2000 2500 3000 3500 4000

d

R

i L i 4 i I
1500 2000 2500 3000 3500 4000

\\§§\§A §§ -

\ \
0

i I} H i i

1500 2000 2500 3000 1300 4000
1060
800
600
400
200y 4ia
k) i i I3 i i
1000 1500 2000 2500 3000 3500
BN/ cm
7
a. I b I cde m f. I

Fig. 7 Laser Raman spectra and photographs of fluid inclusions in quartz from the Yaogangxian wolframite deposit
a. Pure liquid-phase fluid inclusions 1~ b. Pure gas inclusions [l ¢ d e. Vapor of liquid-rich inclusions [l . Gas phase

of gas-rich inclusions [V
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