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The composition of melt inclusions in beryl from wolframite-quartz
veins in Xihuashan, Jiangxi Province

CHANG Hai-liang' | WANG Xiong-wu?, WANG Xiao-di'*?, LIU Jia-gi' and HUANG Hui-lan'
(1. Yichang Institute of Geology and Mineral Resources, Yichang 443003, China; 2. Chengdu University of Technology,
Chengdu 610059, China)

Abstract: With the high-temperature-pressure technique, the crystalline melt inclusions (MI) in beryl from Xi-
huashan wolframite-quartz veins were homogenized and quenched into glasses. The glasses were analyzed by
electron microprobe for the first time. It is shown that they are composed mainly of Si0,(70.72% ) and Al,Os
(13.94% ), with minor K,O (2.0% ) and extremely low other oxides. Melt inclusions contain a lot of dissolved
volatile components (mainly H,O, up to 11.5% ). The liquid-and gas phase of fluids in melt inclusions was ana-
lyzed by laser Raman microspectrometry, and the results indicate that CO, and H,S contents are relatively low in
liquid phase (CO,~7.8% ,H,S~4.3% ), whereas gas phase consists mainly of reduced gas. The analyses of
glasses represent the composition of residual melt at the final stage of crystallization differentiation in the granite-
H,O-HF system. Melt inclusions coexisting with primary fluid inclusions in beryl from wolframite-quartz veins
suggest that the ore-forming fluids were not only hydrothermal solution but also magmatic-hydrothermal transi-
tional fluids composed of coexistent silicate melt and supercritical fluid, and mineralization began at the magmat-
ic-hydrothermal stage.
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Fig. 1 Photo of melt inclusions
a— 720C 100 MPa 72h
b— Mus Q L A\ c—
Mus a 30 um

a—cluster of MI in probe slices  which were grinded after beryl chips were quenched and heated to 720C  at 100 MPa for 72h small circles and
number labels at circles represent probe determining points and their serial numbers b—a crystalline melt inclusion not heated and melted made up
of light-colored muscovite Mus = quartz Q  hydrous liquid L and bleb V  c—probe determining points at melt inclusion host mineral

beryl and light-colored muscovite
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Audetat 2000 Mole Mg
MI 9.8% MI 65 7?2
90.2% MI MI A CNK 1.01
H,O MI HO 1.07 1.32 1
H,O London 1988 3 Ml 7
4 Ml 13
200 MPa H,O MI
11.5% MI K,O >
Na,O Na 3.4 MI
MI
MI -
A1203 Na20 K2O Fe
1 wp %
Table 1 Electron microprobe analytical results of melt inclusions and relative samples
SiO, TiO, ALO; Cr,O3 FeO MgO CaO Na,O K,O MnO WO; SO;  P,Os F
75.60 0.05 12.63 1.53 0.23 0.69 3.96 4.40 0.10 0.05 99.86
v3? 75.94 0.03 12.85 1.19 0.15 0.49 3.95 4.31 0.09 0.02 0.18 99.90
97X-20-1-1 72.71 0.03 13.84 0.12 0.0 0.80 0.24 1.54 0.04 0.02 0.09 0.08 0.09 89.58
97X-20-1-2 70.25 0.03 13.28 0.08 0.00 0.67 0.43 3.03 0.05 0.00 0.00 0.01 0.00 87.80
97X-20-1-3 70.07 0.03 13.24 0.11 0.00 0.65 0.26 1.85 0.04 0.00 0.00 0.02 0.00 86.24
97X-20-1-4  72.69 0.03 14.11 0.15 0.00 0.69 0.16 0.67 0.007 0.02 0.06 0.00 0.02 88.64
97X-20-2  69.50 0.00 14.61 0.11 0.00 1.08 0.99 1.93 0.05 0.00 0.05 88.32
I 97X-20-3-1 69.15 0.01 14.84 0.35 0.00 0.23 0.92 2.84 0.11 0.00 0.28 88.73
MI 97X-20-3-2 70.68 0.00 13.69 0.38 0.00 1.47 0.67 2.16 0.55 0.00 0.04 0.00 0.12 89.76
70.72 0.00 13.94 0.19 0.00 0.80 0.52 2.00 0.13 <0.01 0.07 0.02 0.05 88.44
1 66.51 0.00 18.38 0.18 0.00 0.00 0.13 0.00 0.00 0.00 85.40
66.77 0.00 18.97 0.22 0.00 0.02 0.06 0.02 0.00 0.00 0.05 0.00 0.10 86.21
48.26 0.04 31.65 7.63 0.24 0.31 0.39 8.68 0.38 0.07 0.72 98.37
85X-53-1-1 74.68 0.00 13.83 0.15 0.27 0.00 0.86 2.65 3.69 0.11 0.00 96.24
85X-53-1-2 74.46 0.00 14.18 0.00 0.25 0.09 0.93 2.79 3.93 0.11 0.05 96.79
85X-53-1-3 74.41 0.00 14.09 0.00 0.36 0.12 0.78 3.04 3.92 0.07 0.00 96.79
85X-53-1-4 74.02 0.00 14.29 0.00 0.32 0.09 0.90 2.56 3.84 0.12 0.00 96. 14
85X-53-1-5 74.04 0.00 14.04 0.02 0.07 0.13 0.88 3.06 3.95 0.28 0.00 96.47
85X-33-2-1 75.39 0.02 13.24 0.00 0.41 0.00 0.22 3.35 3.91 0.17 0.00 96.91
85X-53-2-2 76.07 0.00 12.39 0.04 0.43 0.00 0.17 2.82 3.94 0.08 0.00 95.94
85X-53-3-1 74.91 0.01 13.50 0.02 0.26 0.00 0.78 2.46 3.70 0.10 0.00 95.74
85X-53-3-2 74.87 0.01 13.47 0.07 0.11 0.21 0.80 2.65 3.84 0.19 0.00 96.22
MI 85X-53-3-3 74.87 0.00 13.72 0.07 0.27 0.22 0.64 2.82 3.77 0.07 0.00 96.45
85X-53-4-1 75.33 0.00 13.16 0.00 0.25 0.12 0.82 3.34 4.30 0.28 0.00 97.60
85X-53-4-2 74.89 0.00 13.14 0.00 0.32 0.07 0.88 3.26 4.34 0.24 0.00 97.14
85X-53-4-3 75.18 0.00 13.61 0.02 0.19 0.00 0.81 3.56 4.40 0.14 0.07 97.98
%5’ 74.87 0.00 13.39 0.03 0.27 0.08 0.73 2.95 3.96 0.15 0.01 96.65
YZ2-1 99.01 0.00 0.12 0.00 0.10 0.08 0.00 0.20 0.01 0.04 0.00 99.56
YZ72-2 68.50 0.00 19.41 0.00 0.00 0.19 1.40 9.52 0.23 0.10 0.00 99.35
YZ2-3 64.59 0.00 17.80 0.07 0.00 0.00 0.09 0.30 16.99 0.00 0.00 99.84
1987 1989 -
JEOL-SUPERPROBE-733 20kV 20nA 5 pm BaSO,

ScPs0y4 FeO
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RAMANOR-U1000 H,O 3 MI HO CO
Ar' 94.1% 4.3% H,S CH,
514.5 nm 600 mW 450 - H,O CO,
pm 9.2cm ! mm 1 530 78% 7.8% H,S CH,
2 MI xg %
Table 2 Laser Raman microprobe scanning results of fluid phases liquid in melt inclusions
CO, H,S CH, H,O” GH, CHg CsHg
1 9.8 2.9 1.8 84.3 1.2 100
88D-13 2 3.3 94.4 2.3 100
2.6 2.2 93.6 1.6 100
82X-6 7.8 4.3 3.8 78.0 2.7 3.4 100
3 MI xp %
Table 3 Laser Raman microprobe scanning results of fluid phases gas in melt inclusions
CO, H,S CH,4 CcO N, H, GH, GHy, GHg  CHg  GeHg
1 77.4 8.3 7.6 6.7 100
88D-13 2 33.9 13.2 12.9 19.7 4.6 9.4 6.3 100
20.9 73.3 3.1 2.7 100
82X-6 10.3 50.5 17.8 7 5.6 3.2 5.6 100
4 4.2 - MI
4.2.1
4.1 -
MI
Roedder 1979 MI
1988 2002  Nielsen 1998 Frezzotti
2001 Webster
1997  Naumov 1998  Audetat 2000 1981
Thomas 2000 2003 1986 1987 1988
MI 1989 1991
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SiO, 80 % "
1983
MI
5 pm Na 60 % 40 %
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