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Sedimentary environment of the Lower Cambrian organic-rich shale

and its inﬂuence on organic content in the Upper Yangtze
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Abstract; Rock samples from 3 typical Lower Cambrian outcrops in the Upper Yangtze have been collected to
test the content of total organic carbon (TOC) as well as major elements and trace elements. The characteristics
of primary productivity and redox in the Early Cambrian, and their effect on organic enrichment were analyzed.
In stages I =1, the shallow shelf was anoxic and ferruginous with a high primary productivity; the deep shelf
was anoxic and sulphate rich with a low primary productivity; and the slope—basin where upwelling brought mas-
sive nutrients was anoxic and ferruginous with an extremely high primary productivity. In stage Ill, the shelf was
changed to oxic communicating well with the open sea and decreasing the preservation of organic matter. Although
the slope—basin became oxic-suboxic in this stage, the primary productivity was high enough to prevent organic
matter from complete aerobic degradation before it was buried. In general, organic-rich shale in the shelf which
was deposited in a reducing environment was controlled by in the Eh at the bottom; organic-rich shale in slope—
basin with a higher TOC content was controlled by primary productivity as well as the sedimentary environment.
Organic-rich shale of the Lower Cambrian deposited on the shelf and in the slope—deep basin would be a target
layer for shale gas exploration and exploitation.
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Fig.2 Stratigraphic framework and sedimentary model of Lower Cambrian in Upper Yangtze
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