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A study of fluid inclusions of the Xiaomiaoshan gold deposit in Dingyuan
County, Anhui Province

ZHANG Jun, YANG Jie, XU Zhao-wen and |MAO Hong-li

(State Key Laboratory for Mineral Deposits Research, School of Earth Sciences and Engineering, Nanjing University,
Nanjing 210093, China)

Abstract: The Xiaomiaoshan gold deposit in Dingyuan County of Anhui Province is a typical quartz vein type
gold deposit in the central southern part of Zhangbaling uplift adjacent to the Tan-Lu fault belt in the west. Gold
mineralization mainly occurs in NNE-extending quartz veins in the peripheral contact zone of Guandian-Wawuliu
adamellite and subordinately exists as sparse disseminations in altered rocks. Petrographic studies reveal four
types of primary fluid inclusions in quartz veins sampled from the Xiaomiaoshan gold deposit, i.e., vapor-rich,
liquid-rich, CO,-bearing and daughter minerals-bearing fluid inclusions. Fluid and stable isotopic geochemical
methods, such as microthermometry, laser Raman microprobe, bulk composition and H-O isotopic analysis of
fluid inclusions, were used to investigate physicochemical properties, chemical composition and sources of the
ore-forming fluids so as to probe into the metallogenic mechanism of this type of ore deposits. The homogeniza-
tion temperatures of these fluid inclusions range from 133°C to 378°C, with the peak values being in the ranges

of 180C ~ 200C and 220C ~260C . The calculated salinities [ w (NaCl)] range from 0.2% to 44.6%.
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with the peak values between 3% and 6% . Four types of fluid inclusions coexist in the sample; the vapor-rich
fluid was homogenized to a single vapor phase, while at the similar temperature range, the liquid-rich fluid was
homogenized to a single liquid phase. These phenomena indicate that the boiling process might have played an
important role at the ore-forming stage. According to homogenization temperatures, salinities and vapor-liquid
ratios, the fluid pressures were estimated to be 4 to 13 GPa, 23 and 60 GPa, respectively, suggesting that gold
mineralization took place over 6.5 km in depth. Based on the laser Raman analysis of the fluid inclusions, it is
found that the gas composition is mainly CO,, H,O vapor with a tiny amount of CH,. Group analyses of fluid
inclusions indicate that the liquid phase mainly contains Na*, K*, Ca®*, F~, Cl~, NO; and SO; , while the
gaseous phase consists of CO,, N,, H,O, CH,, C,H, and C;Hg. The K /Na" ratios vary between 1.55 and
2.75, and F~ /Cl™ ratios are between 0.02 and 0.03. SISOm() values of the fluids trapped in the quartz vein
range from —2.39%o to 2.14%o, and BDHz() from —51.2 %o to —45.9 %o, respectively. The isotopic character-
istics indicate that the ore-forming fluids were mostly derived from the magma and mixed with the meteoric wa-
ter at the late stage. Through integrating geological settings with physiochemical properties and isotopic geo-
chemistry of the ore-forming fluids in the Xiaomiaoshan gold deposit, it is concluded that the NS-trending faults
constituted the migration pathways of the ore-forming fluids and places of gold precipitation. When the fluids of
high temperature and high salinity were mixed with meteoric water along the fracture zone, the oxygen fugacity
increased and the temperature, salinity and pressure decreased remarkably, which caused the disassociation of
the gold complexes and resulted in gold precipitation.
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Fig. 1  Geological sketch map of the Xiaomiaoshan gold
deposit in Dingyuan County Anhui Province modified from
thegeologic map of Xiaomiaoshan area @
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Fig. 2 Fluid inclusions in ore-bearing quartz veins from the Xiaomiaoshan gold deposit
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Table 1 Petrography and microthermometry of fluid inclusions in the Xiaomiaoshan gold deposit
ty, C T w NaCl %
%
1
X3 60 248 -0.5 0.88
X20 55 308 -2.3 3.87
X23 63 262 -1.0 1.74
Jii
X1 15~25 155~251 184 4 -4.6~-0.3 -3.1 0.5~7.3 5.0 4
X2 25~30 227~320 275 4 -12.5~-7.9 -10.7 11.6~16.4 14.6 4
X3 20~40 176 ~276 225 4 -8.2~-2. -5.2 4.0~11.9 7.8 4
X5 5~30 189~272 233 4 -9.0~ —3. -6.2 5.0~12.8 9.3 4
X6 25~30 192~254 220 5 -5.3~-0. 2.1 0.2~8.2 3.35
X7 15~35 156~295 234 4 -8.1~-5. —-6.6 8.9~11.8 9.9 4
X10 15~33 163~309 226 5 -2.8~-0. -1.6 0.4~4.6 2.85
X13 16~30 171~268 214 5 —4.3~-0. -2.5 0.2~6.9 4.0 5
X16 25~33 180~254 233 5 -5.0~-2. —4.0 4.6~7.9 6.4 5
X17 20~40 194 ~350 266 6 -6.9~-0. -2.7 1.2—~5.7 4.2 6
X18 15~30 159~368 244 8 -10~-0.9 -3.8 1.6~10.7 5.8 8
X19 15~30 166~207 194 6 -2.1—-0.2 -1.1 0.4~3.5 1.8 6
X20 25~50 240~324 288 4 -2.1—--1.4 -1.8 2.4~3.5 3.0 4
X23 20~40 174 ~241 214 3 -1.9~-1.3 -1.7 2.2~3.2 2.83
X24 20~40 233336 291 4 -6.5~-0.3 -3.7 0.5~9.9 5.8 4
X25 5~33 133~272 208 5 -8.3~-2.4 4.1 4.0~12.0 6.55
X26 25 ,@ 234~_273 249 4 -7.2~-3.3 -5.4 5.4~10.7 8.3 4
m o
X5 70 239 9.0 2.07
X7 65 295 8.1 3.91
X13 75 194 4.3 10.84
X17 60~80 340~ 360 350 2 3.5~6.9 5.2 6.25~12.13  9.20 2
v
t, C T w NaCl %
%
X7 20 177 207 32.1
X13 40 360 378 44.6
X17 25 255 270 35.8
X25 20 195 287 36.9
Clathrate Diamond 1992 Wl = 17.017 2 —
2
v 1.2293¢,-0.048 ¢,,° t,, CO,
-9.6C<<<+10C I\
10C £ min ¢ Hall et
1C min al. 1988 Wrae = 26.242 + 4.928 X
0.1C min 107371 =1.420 X 10°* 2 —2.330x 1077 3 +
Lo 4.129% 1071 44 +6.295x 10 13 £5—1.967 % 10 13
Bodnar 1993 wrae =0.000 4041 1121071 /7 0.1C<r<801C
+1.78 X —4.42x10°2 X2 +5.57x10 * X?
X Hall et al. 1988 I RM-2000
C02 23°C Ar
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Fig. 3 Histogram showing homogenization temperatures of
fluid inclusions in ore-bearing quartz veins from the

Xiaomiaoshan gold deposit
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Fig. 4 Histogram showing salinities of fluid inclusions

in ore-bearing quartz veins from the Xiaomiaoshan gold deposit
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Fig. 5 Laser Raman spectra of the gascous phase of fluid inclusions in ore-bearing quartz veins from the Xiaomiaoshan gold deposit

2 xp %
Table 2 Composition of gaseous phase in fluid inclusions
T CHy 10 4% GH, 10 %%  CHg 10 %% CO, H,O O, N, CO
2006022 X1 100~ 500 64.216 62.683 2.816 2.187 93.953 0.193 3.654 0
2006023 X2 100~500 77.667 40.369 9.049 2.179 96.204 0.049  1.555
2006024 X3 100~500 56.884 74.379 5.639 2.119 95.696 0.077 2.094
2006025 X6 100~500 132.489 48.175 13.146 2.122  95.721 0.067 2.071 0
3 wp 0
Table 3 Composition of liquid phase in fluid inclusions
Li* Na* K* Mg?* Ca?™* F Cl NO;y SOF- NO, Br
2006021 X1 0 7.694 11.918 0 47.643  0.120 7.226 0.498 0.287 0 0
2006022 X3 0 4.018 11.058 0 15.913  0.097  4.685 0.898 8.594 0 0
2006023 X6 0 4.687 12.866 0 36.825 0.140  4.160 1.457 9.320 0 0
6.5 km
400C C
3 H,0 Zn
H, MAT-251EM oD
3.1 + 3%o0 BrF;5
50~80 Clayton and Mayeda 1963 MAT252
30 +0.2%o
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Table 4 Hydrogen and oxygen isotopic compositions of
the fluids in the Xiaomiaoshan gold deposit
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