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The genetic mechanism of lower cambrian sedimentary bedded barium ore deposits
in the South Qinling—Dabashan Region
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Abstract: In order to understand the genetic mechanism of sedimentary bedded barite and witherite ore deposits and con—
trolling factors of differential mineralization characteristics among them several lower Cambrian sedimentary rock-hosted
barium ore deposits with different metallogenic characteristics in the south Qinling—Dabashan region have been studied on
their mineralogies and carbon sulfur oxygen and strontium isotopic geochemistries in this paper. The results show that
the sedimentary barium deposits are mainly barite or witherite ore deposits in this region. The negative carbon isotopic com—
positions of carbonate minerals in ores (8" C,,, = —24.7%o~ —6.3%0c) and the very large fractionations of sulfur and
oxygen isotopes of barites (8™S,, =25. 1%0~62.2%0 80, = 12.2%c~ 18.9%0 and 5" 0/6*S=0.1) indicate that the
intensive methane-driven microbial sulfate reduction had been involved in the barium mineralization of those deposits. The
strontium isotopic compositions of carbonate minerals including witherite are consistent with those of barites with a wide
range of *'Sr/*Sr values varying from 0. 7070 to 0. 7103 and an extremely low ¥’ Sr/*Sr value of about 0. 7070 indicating
that the oreHdorming fluid could be the metal<ich hydrothermal fluid related to basic-ultrabasic rocks. The interaction
between the hydrothermal fluid and the clastic rocks could further lead to the increase of *'Sr/®Sr ratios in the fluid migra—

tion process. Consequently this study proposes that the formation of lower Cambrian sedimentary bedded barium deposits
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in the south Qinling—Dabashan region was resulted from the introduction of barium—rich hydrothermal fluids into the anoxic

basin. The temporal and spatial variations of sulfate and carbonate concentrations in local waters caused by the methane—

driven sulfate reduction are main controlling factors for the precipitation of barium ions in forms of barite and/or witherite.
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Simplified geological map of the barium metallogenic belt in the South Qinling—Dabashan region

with locations of studied ore deposits
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Fig.2  Characteristics and mineralogical compositions of witherite and barite ores in lower Cambrian

sedimentary bedded barium ore deposits in the South Qinling—Dabashan region
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1 - .
Table 1 Carbon sulfur and oxygen isotopic compositions of minerals in Lower Cambrian sedimentary bedded

barium ore deposits in the South Qinling—Dabashan region

5* Syepr /%o 5180\'3\10\(' /%0 513C\'PDR /%0

19HBSW-01 59.9 17. 1 —
19HBSW-03 60.7 16.6 -19.6
19HBSW-04 — — -24.7
19HBSW-05 59.9 17.1 -22
19HBSW-06 — — -17.9
19HBSW-10 — — -19.4
19HBSW-13 62.2 17. 1 —
19CY-02 — — -13.2
19CY-04 — — -12.7
19CY-06 43. 4 14.7 -11.4
19CY-08 44.2 16.9 -17.8
19CY-09 46.5 16.8 -12.8
19CY-1 43.6 17.3 —
19CY-2 45.8 18 —
19LH-02 36.2 15.2 —
19LH-05 36 14.5 —
19LH-06 28.4 15.1 -6.3
19LJG-01 — — -26.1
19LJG-02 — — -16.5
19LJG-04 27.9 15.5 —
19L)JG-07 35.5 15.9 —
19LJG-09 38.2 15.2 —
19ST-01 52.5 18.9 —
19ST-04 — — -14.3
19ST-06 — — -14.5
19ST-07 47.2 14. 6 -18.1
19ST-09 43.9 16.9 —
19ST-H0 40.6 17.21 -9.8
19ST-11 46. 8 16.9 —
19ST-12 — — -11.7
19WYH-01 — — -17.5
19WYH-03 25.4 13.9 —
19WYH-06 25.1 13.8 —
19WYH-07 25.7 13.4 -11.5
19WYH-09 31. 1 12.2 -15.4
19WYH-10 27.7 13.8 -14.8
Peng et al. 2022) . -
o ( \ S ) .
3.3 N
S (6"Sverr 8" Oysyow)
. 1 4
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Fig.3 Distribution characteristics of inorganic carbon isotope
compositions for lower Cambrian sedimentary bedded barium

ore deposits in the South Qinling—Dabashan region
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Fig.4 The scattered plot of 60 vs. §*S values for barites
of lower Cambrian sedimentary bedded barium ore deposits in

the South Qinling—Dabashan region
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Table 2 Sr isotopic compositions of the sedimentary bedded barite-witherite ore deposits in

the south Qinling—Dabashan region
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8781 /%Sy, 2SE 87Sr/%0Sr e, 2SE
19HBSW-03 — — 0. 7083 0. 000 021
19HBSW-04 — — 0.7084 0. 000 020
19HBSW-05 0. 7090 0. 000 013 0. 7085 0. 000 015
19HBSW-06 — — 0. 7086 0. 000 027
19HBSW-10 — — 0.7084 0. 000 023
19CY-02 — — 0. 7086 0. 000 014
19CY-04 — — 0. 7086 0. 000 019
19CY-06 — — 0. 7084 0. 000 027
19CY-08 0. 7089 0. 000 014 0. 7086 0. 000 022
19CY-09 0. 7086 0. 000 032 — —
19CY-0 — — 0. 7086 0. 000 016
19CYA1 0. 7089 0. 000 013 — —
19CY-12 0. 7087 0. 000 011 — —
19LH-02 0. 7092 0. 000 028 — —
19LH-05 0. 7083 0. 000 021 — —
19LH-06 0.7082 0. 000 035 0.7070 0. 000 008
19LJG-01 — — 0. 7083 0. 000 006
19LJG-02 — — 0. 7094 0. 000 012
19LJG-04 0.7074 0. 000 020 — —
19LIG07 0.7085 0. 000 013 — —
19LIG-09 0. 7086 0. 000 011 — —
19ST-01 0. 7090 0. 000 027 — —
19ST-04 — — 0. 7090 0. 000 014
19ST-06 — — 0. 7087 0. 000 009
19ST-07 0.7101 0. 000 037 0.7084 0. 000 005
19ST-09 0. 7085 0. 000 038 — —
19ST-0 0.7098 0. 000 041 0. 7084 0. 000 012
198T-1 0.7084 0. 000 023 — —
19ST-12 — — 0. 7088 0. 000 012
19WYH-01 — — 0.7077 0. 000 005
19WYH-03 0. 7087 0. 000 027 — —
19WYH-06 0. 7082 0. 000 051 — —
19WYH-07 0.7101 0. 000 032 — —
19WYH-09 0.7103 0. 000 070 0.7079 0. 000 014
19WYH-10 0.7084 0. 000 037 — —
19WYH- 1 — — 0. 7080 0. 000 009
19WYH-3 — — 0. 7084 0. 000 007

°
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Fig.5 Distribution characteristics of Sr isotopic compositions
of carbonates and barites in Lower Cambrian sedimentary
bedded barium ore deposits in the South Qinling—

Dabashan region
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