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Abstract

The Shenhe barium deposit in Shaanxi Province occurs in the northern ore zone of the early Paleozoic South
Qinling barium metallogenic belt. Barite and witherite are main ore minerals. Microthermometric analyses show
that the homogenization temperature ranges of the fluid inclusions in barite, witherite and barytocalcite are 108

~205C (with main peak at 130~170C ), 118 ~274C (with main peak at 150 ~210°C ) and 146 ~227C,
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respectively, and the salinity ranges of the fluid inclusions in the barite, witherite and barytocalcite w (NaCly,)
are 0.53% ~9.86%, 0.18% ~8.95% and 4.03% ~7.31%, respectively. Laser Raman analyses show that
the gas and liquid phase composition of the fluid inclusions in barite is H,O, the gas phase compositions of the
fluid inclusions in witherite are composed of CO,, N,, H,S and CH,, the gas phase compositions of the fluid in-
clusions in barytocalcite include CO, and N,, and the gas phase compositions of the fluid inclusions in quartz con-
sist of CO,, N,, H,S and CH,. It is concluded that metallogenic conditions of various kinds of barium minerals
were different. The formation of witherite was possibly associated with thermochemical sulfate reduction, which
consumed lots of organic gases and SO~ in hydrothermal fluids and also inhibited the formation of barite when
witherite was formed. The authors thus hold that thermochemical sulfate reduction transferred carbon from or-
ganic gases into witherite. Relatively high fluid temperatures, the existence of CO,, fairly high Ba>* concentra-
tions, and the environment of high HS™ concentrations and rapid diffusion of H,S in ore-forming fluids before
thermochemical sulfate reduction constituted important factors for witherite formation.

Key words: geochemistry, barium deposit, fluid inclusion characteristics, physicochemical conditions for

mineralization, Shenhe, Shaanxi Province
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Fig.1 Geological map of the Shenhe barium ore deposit Shaanxi modified after Liao et al. 1986
1—Silurian sericite-quartz schist 2—Silurian carbonaceous siliceous slates intercalated with greywacke 3—Silurian carbonaceous siliceous rocks
4—-Silurian carbonaceous siliceous rocks intercalated with sericite-quartz schist 5—Measured and deduced geological boundary 6—Fault

7—Stratigraphic occurrence 8—Reverse stratigraphic occurrence 9—Iocation of the Shenhe ore deposit

(1] . 1986.
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Fig. 2 Stratigraphic columnar section of ore-bearing rock series of the Shenhe barium ore district
modified after Liao et al. 1986
1—Quaternary residual-slope wash layer 2—Silurian argillaceous limestone 3—Silurian carbonaceous argillaceous limestone 4—Silurian
carbonaceous siliceous slates 5—Silurian siliceous slates 6—Silurian sericite schist 7—Silurian sericite-quartz schist
8—Silurian carbonaceous sericite-quartz schist 9—Silurian calcareous quartz-chlorite schists 10—Silurian two-mica-albite schists

11—Barite ore body 12—Witherite ore body 13—Fracture zone

0.1~-1.5 mm

3.1

(1] . 1986.
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Fig. 3 Morphology of ore body and structure of ore
A. Witherite and barite ore body | —White bedded witherite " [[ —Grey bedded barite B. Witherite ore body I —White bedded witherite
[l —Black siliceous or argillaceous stripe C. Bedded barite ore black bedded barite with high organic matter D. White witherite ore

with black siliceous or argillaceous stripe
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Fig. 4 Photomicrographs of f{luid inclusions in barite witherite barytocalcite and quartz

A. Sample 05sh-17-b-15 fluid inclusion in barite

B. Sample 05sh-17-b-26  fluid inclusion in barite

C. Sample 05sh-11-1-w-2 fluid inclusion

in witherite D. Sample 05sh-11-1-w-16 fluid inclusion in witherite E. Sample 08jhk-6-bc-7 fluid inclusion in barytocalcite
F. Sample 08jhk-6-q-9 fluid inclusion in quartz
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1
Table 1 Fluid inclusion characteristics and homogenization temperatures of typical samples
pm % ty ice T ty C w NaCl, %
05sh-11-1 45 3.0~40.5 5~20 -0.1—-5.8 118~252 0.18~8.95
05sh-11-2 35 3.5-25.0 5~20 -1.0—-4.8 134~274 1.74~7.59
05sh-17 36 1.5-9.5 5~15 -0.3~—-6.5 108~205 0.53~9.86
08jhk-6 7 2.5~16.0 5~20 —2.4~-4.5 146~227 4.03~7.17
08jhk-6 4 3.5~9.0 5~15 -5.1 168~292 8.00
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Fig. 5 Histogram and scatter diagram of homogenization temperature of fluid inclusions and salinity of barite witherite
barytocalcite and quartz
A. Histogram of homogenization temperatures of fluid inclusions in barite B. Histogram of salinity of fluid inclusions in barite C. Scatter diagram
of homogenization temperature and salinity of fluid inclusions in barite D. Histogram of homogenization temperatures of fluid inclusions in
witherite E. Histogram of salinity of fluid inclusions in witherite F. Scatter diagram of homogenization temperature and salinity of fluid inclusions
in witherite barytocalcite and quartz €@—Witherite El—DBarytocalcite @—Quartz
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Fig. 6 Laser Raman spectra of fluid inclusions in barite witherite barytocalcite and quartz
A. Fluid inclusions in witherite B. Fluid inclusions in witherite C. Fluid inclusions in witherite D. Fluid inclusions in barite

E. Fluid inclusions in quartz F. Fluid inclusions in barytocalcite
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Fig. 7 The constraint of physicochemical conditions and compositions of ore-forming fluids on the formation of witherite
mineralization
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