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Abstract: Although a lot of efforts have been made on the Xikuangshan deposit, the key scientific problem why such giant ores were
accumulated in the narrow Xikuangshan area still remains unclear.The detailed investigation on the evolution of the ore—forming fluid

and on the mechanism of its ore precipitation will be helpful for solving the above problem, since the giant ore accumulation in the
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hydrothermal deposit resulted from the convergence and effective precipitation of the large—scale hydrothermal fluid.Calcite is common
in the Xikuanghan deposit and is closely related to antimony mineralization , thus it is an ideal mineral to study the mineralization process
in the Xikuangshan ore district.Based on the researches on the petrography and microthermometry of fluid inclusions hosted in calcite, the
fluid evolution process and ore precipitation mechanism are preliminarily depicted,and then the accumulation mechanism of giant ores in
the Xikuangshan deposit is discussed.It is shown that,various calcites share similar fluid inclusion types,but their fluid inclusions display
the distinct differences in view of petrography,the fluid inclusions hosted in those calcites of the early mineralization are rare in amount
and small in size,the inclusions hosted in calcite of the late mineralization are relatively developed and relatively large in size,and the
inclusions in the post—ore calcites are the most in amount and the largest in size.It was revealed that there are twice independent
mineralization events happened in the Xikuangshan ore district. The early mineralization is characterized by the hydrothermal fluid with
relatively high temperature and moderate salinity, which is beneficial to the large—scale migration of antimony,and the fluid mixing is
responsible for the ore precipitation of early mineralization; the late ore—forming fluid is a kind of moderate—temperature and low—salinity
hydrothermal solution, the antimony concentration in this kind of hydrothermal solution is significantly lower than that in the early
mineralizing fluid,and the ore precipitation resulted from the fluid cooling. Moreover , there is another hydrothermal event after antimony
mineralization with low—temperature and low—salinity solution.The giant accumulation of ore in the Xikuangshan ore district is mainly
ascribed to the early mineralization, with high —concentration antimony in the ore —forming fluid and the giant flux of fluid, and the ore
precipitation mechanism of fluid mixing in the early mineralization stage are favorable for the formation of the giant antimony deposits.

Key words: metallogenic mechanism; calcite; antimony deposit; superlarge ore deposit; Hunan Province
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Fig. 1 Tectonic location( a) and regional geological map( b) of central Hunan
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Fig. 2 Geological map of the Xikuangshan antimony deposit
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Table 1 The sampling locations and characteristics of

calcites collected from the Xikuangshan antimony deposit
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Fig. 3 No.31 profile map of the Xikuangshan antimony deposit
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Table 2 Microthermometric data of fluid inclusions for different calcites in the Xikuangshan antimony deposit

Tm/C 1% NaCleqv Th—tot/C
XN3-9 -0.5~-4.1(23) 0.88~6.59( 23) 111.8~234.1( 31)
XN3-11 -0.9~-4.0( 21) 3.23~6.45(21) 139.2~273.4( 33)
XN3-14 -0.7~-4.2( 19) 1.23~6.74( 19) 127.1~313.8( 26)
XN3-15 -0.6~-4.1( 16) 1.06~6.59( 16) 123.8~225.3(23)
XK-19 -0.4~-1.5(26) 0.71~2.57( 26) 112.3~322.3( 30)
XK-47 -0.4~-0.6( 6) 0.71~1.06( 6) 121.9~186.2( 14)
XK-58 -0.5~-1.9(25) 0.88~3.23( 25) 166.9~298.8( 31)
XKS-41 -0.5~-2.5(25) 0.88~4.18( 25) 127.0~261.9( 35)
XKS-A3 -0.3~-4.1( 26) 0.53~6.59( 26) 126.2~309.1( 32)
XKS-A7 -0.4~-2.2(20) 0.71~3.71( 20) 145.8~289.6( 28)
XKW-8 -0.4~-1.0(23) 0.71~1.74( 23) 109.3~302.6( 32)
XKSS-29 -0.4~-0.8(25) 0.71 ~1.40( 25) 128.6~237.3( 24)
XKSS-34 -0.2~-0.8( 24) 0.35~1.40( 24) 122.6~229.0( 28)

3
Table 3 Comparison of homogenization temperatures and salinities of fluid

in different stages in the Xikuangshan antimony deposit

/C /% NaCleqv
124~374 222( 111) 0.5~3.9 1.24( 89)
I 119~357 221( 94) 0.5~1.6 0.93(71)
142 ~366 244(262) 0.2~4.2 1.34(222)
112~325 177( 154) 0.2~15.4 5.03( 103)
I
112~314 186( 113) 0.9~6.7 4.18(79)
109~322 202( 202) 0.5~6.6 1.61( 151)
123~234 166( 55) 0.3~1.4 0.96( 49)
; N N N Hu et al.( 2018)
2 ( Peng et N
al. 2003) . F,
N ; I I

5.1.2 N
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Fig. 5 Histograms of salinities( a) and homogenization temperatures( b) of fluid inclusions for the main

mineralization stage of the Xikuangshan antimony deposit
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