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Geological implications of ultra-high ¢**S values of pyrite in manganese deposits of Nanhua
Period in eastern Guizhou and adjacent areas, China
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Abstract: Occurrence and sulphur isotopic compositions of pyrite in the manganese deposits of Nanhua Period in
eastern Guizhou and adjacent areas, China were investigated, and it was found that: the structures of pyrite are
mainly disseminated, banded, nodular, and the textures are mainly framboidal and idiomorphic- hypidiomorphic;
the 0**S values of pyrite are ultra-high, ranging from +37.9%. to +62.6%. with an average of 52.7%o; the 6*'S
values is distributed in tower-shape, and the peak ranges from +46%o to +59%o; the ¢°*S values descreases from
bottom up along the ore body; the 5**S values differ significantly for different deposits. This study shows that the
closed sedimentary basins are the main cause for the ultra-high ¢S values of pyrite. The sulfate concentrations in
the closed basins were found to be low and enriched in §**S, especially after undergoing the glacial event. Then the
sulfate-minimum zone (SMZ) was formed in the basins after the glacial event, which further decreases the sulfur
isotope fractionation between sulfide and sulfate. Therefore, the pyrite formed in the manganese deposits show
ultra-high 6**S values. As the basin begins to open, the §**S values for pyrite decrease from bottom up along the
ore body, and the difference in the sealing properties of basins would make the §**S values for pyrite different.
Base on this study, we suggest that the manganese deposits were formed in the closed basins and mainly originated
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from the vadose hot brine or volcanic hydrothermal activities.

Key words: manganese deposits of Nanhua Period; pyrite; sulfur isotopic composition; Eastern Guizhou
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Fig.1 Geological map showing the distributions of manganese deposits of Nanhua Period in eastern Guizhou and adjacent areas, China

(modified after reference [27])
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Table 1 Summary of lithostratigraphic units of Nanhua successions in eastern Guizhou and adjacent areas, China (after reference [8])
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Fig.2  Stratigraphic column of Datangpo Formation in eastern
Guizhou and adjacent areas, China (after reference [35])
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Fig.3 Structures and textures of ores from manganese deposits in eastern Guizhou and adjacent areas, China
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4
Fig.4 Occurrence forms of pyrite in the manganese deposits of Nanhua Period in eastern Guizhou and adjacent areas, China
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(a) Disseminated pyrite in carbonaceous shale; (b,c) Banded pyrite in manganese ore; (d) Dense disseminated pyrite in carbonaceous shale; (e) Nodular and
disseminated pyrite in siltstone; (f) Disseminated pyrite in breccia of foot wall; (g) Banded and idiomorphic-hypidiomorphic pyrite (BSE); (h)
Idiomorphic-hypidiomorphic pyrite (BSE); (i) Idiomorphic pyrite (BSE); (j) Framboidal pyrite (BSE); (k) Framboidal pyrite (BSE); (1) Ring-shaped pyrite (BSE)
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of Nanhua Period in eastern Guizhou and adjacent areas, China
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Table 2 Sulfur isotope compositions of pyrite in manganese deposits
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Table 3  Statistical results of sulfur isotope compositions of pyrite
in manganese deposits of Nanhua Period, eastern Guizhou and
adjacent areas, China
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Fig.5 Histograms of sulfur isotope compositions of pyrite in manganese deposits of Nanhua Period
in eastern Guizhou and adjacent areas, China
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