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Sulfur Isotopic Evidence for Biological Karst of Sulfate Rocks in Burial Environment
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Abstract: The purpose of this study is to explore the biological karst developing mechanism at the coexistence condition of the
sulfate and carbonate rock. The study focuses on the geochemical processes in water-rock-bacteria system by tracing the stable
sulfur isotope (*'S) fractionation through laboratory experiment combined with the isotope data of the pyrite filling in Ordovi-
cian weathering crust in the Ordos basin. The results suggest that the H, S produced by bacterial sulfate reduction (BSR) is
characterized by a significant isotope fractionation of *'S, which was controlled by temperature and the SO,*  concentration
from the dissolution of sulfate rocks in the system. Bacterial sulfate reduction in the experimental system provides an evidence
for biological karst on sulfate rocks, and gives a good interpretation for the feature of karst development below the Ordovician
weathering crust, Ordos basin. In addition, the presence of pyrite and compacted released water karst confirms that bacterial
sulfate reduction took place within the weathering crust during the burial stage. The results provide a new perspective for the a-
nalysis of the formation of oil-gas reservoir and the exploration of petroleum gas geology resources.
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Table 1 Values of *S in sulfate and sulfide dissolved in the water-rock-bacteria system
X 35°C 50 °C
SR} () 0"8s0,27 Al 6% Sn, s A2 0%Ss0,27 —6%Sh,s 6Ss0,27 Al 6% Sn, s A2 0%8s0,27 —6*Sp,s
6 27.79 2.19 15.18 10. 42 12.61 27.47 1. 87 12. 49 13. 11 14. 98
10 28. 69 3.09 18.72 6. 88 9.97 28. 16 2.56 13.93 11. 67 14. 23
13 27.02 1.42 26. 55 0.95 14. 63 10. 97 11. 92
17 26. 39 0.79 18. 35 7.25 8. 04 25.98 0. 38 13. 46 12. 14 12.52
21 26. 56 0. 96 14. 06 11. 54 12. 50
25 26. 29 0. 69 18. 70 6. 90 7.59 25.92 0. 32 14. 05 11.55 11. 87
31 26. 21 0. 61 26.03 0.43 14. 02 11.58 12. 01
33 25.97 0. 37 17. 96 7.64 8.01 25. 86 0. 26 15. 07 10. 53 10. 79
Y 26.91 1. 31 17.78 7.82 9.24 26. 57 0. 97 13. 96 11. 64 12. 60
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Fig. 1 Characteristic of sulfur isotope in the experimental

conditions of 35 °C and 50 °C with time
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Fig. 2 Relationships between the *'S values of various sulfur
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complex and the concentrations of sulfate and sulfide
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Table 2 Values of sulfur isotope in anhydrite and pyrite in the weathering crust of Ordovician, Ordos Basin
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