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Fig. 1 Relationships of gas content vs TOC (a, modified from Wu Lanyu et al. , 2016) and TOC vs SiO, (b, modified from Xu

Zhuang et al. , 2019) in the shale members of the Wufeng Formation—Longmaxi Formation in Fuling gas field, Sichuan Basin
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Fig. 2 Micrographs of siliceous shales from Lower Cambrain Niutitang Formation in Sichuan Basin; (a)—(c) Well-preserved

fossils in siliceous shales, (a) sponge spicule, (b) acritarch, (¢) pogonophora; (d)—(f) chalcedony with cross extinction;

(a)—(e) are micrographs of polarized transmitted light; (f) is micrograph of orthogonal transmitted light
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Fig. 3 Micrographs of marine agate from the shallow coast of Madagascar, showing the inclusion of organic matter (OM)

during the deposition of chalcedony
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Fig. 4 The plots of TOC vs SiO, contents of siliceous and

argillaceous shale in Sichuan Basin ( modified from Yang

Rongxiang et al. , 2018)
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Fig. 5 Microphotos under orthogonal light of siliceous shales of the lower Wufeng Formation—the Longmaxi Formation in Dingshan

area (a)—(d) and Jiaoshiba area (e) .(f): (a) .(b) calcite veins are metasomatic with silica bands; (c¢) calcium residues were

found at the edge of the silica particles; (e) .(f) the organic matter (OM) were found to be included by silica in Jiaoshiba area
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Siliceous source and its influence on organic matter preservation of the two
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Abstract: Two sets of siliceous shale formations in Lower Paleozoic, the bottom of Cambrian and the

Ordovician—Silurian Wufeng—Longmaxi Shales, are the important shale reservoirs in Sichuan Basin. The TOC



12 B T T Y 2 2021 4F

and shale gas content of the Wufeng—ILongmaxi shales are positively related to the siliceous quantity, suggesting
that the siliceous materials could be very important for the shale gas formation. However, the origin of siliceous
materials is complicated, and there could be some siliceous fluid filled after the rock sedimentation. This study,
based on the summary of previous research results, has carefully analyzed the petrographical characteristics of
siliceous minerals. Three types of siliceous sources have been detected: (I syngenetic hydrothermal inorganic
siliceous fluid, @ bio-silica, and 3 late-filled inorganic siliceous fluid. Syngenetic hydrothermal inorganic
siliceous fluid and bio-silica are the dominated siliceous sources in Lower Cambrian shales. Syngenetic
hydrothermal inorganic siliceous fluid made the organic matter rapidly silicified, and the organic matter could be
exquisitely preserved. The siliceous source in the Wufeng—Longmaxi Formation was mainly from late-filled
inorganic siliceous fluid and bio-silica, and organic matter preservation has little influence by siliceous fluid. Thus,
the organic matter has gone through slowly saprofication process, resulting in the morphology of organic matters are
poor preserved. The study has initially revealed the petrographical characteristics of siliceous materials and the
influences on the organism preservations for comparision the Lower Cambrian and the Wufeng—Longmaxi shale
reservoirs, with hoping to provide new geological data and ideas for shale gas exploration in Sichuan Basin.

Keywords: siliceous shale; origin of siliceous materials; organic matter preservation; Lower Paleozoic;
Sichuan Basin
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