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gas field (area), combined with the sedimentary paleogeomorphology of Longmaxi Formation, this paper explores the
paleoproductivity and oxidation-reduction environment under different geomorphic units, and expounds the connection mechanism
between geomorphic units and shale gas enrichment. The results show that :(1) The sedimentary palacogeomorphology of Longmaxi
Formation in Changning area presents a multi-level pattern of inter-uplift and depression, and two low amplitude uplifts are formed in
the southwest and northeast. The provenance direction indicated by the spatial change of mineral composition is highly consistent
with the palaecogeomorphology. (2) Compared with the ancient depression, the ancient uplift has more terrestrial nutrients and higher
paleomarine productivity, which is conducive to the advantageous enrichment of organic matter. The near-source characteristic
renders the ancient uplift a brittle area with relatively high quartz content. However, with the reduction of sea level, the oxidation of
ancient uplift is stronger than that of ancient depression, which is not conducive to the preservation of organic matter. (3)The
porosity, TOC (Total Organic Carbon content), and gas content of the Longmaxi Formation in Changning area are closely correlated,
indicating that organic pores are important components of high-quality shale pores. (4) Compared to the ancient depression, the

ancient uplift is more conducive to hydrocarbon generation and storage of high-quality shale organic matter, and it also facilitates

later production fracturing.
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Fig. 1 a. Sedimentary paleogeography of Early Silurian in the Upper Yangtze region (modified from Nie et al., 2017; Liu et
al., 2020); b. Present structure and geomorphology in Changning area (modified from Liu et al., 2021); c. Sub-layers division

of Long, sub section in Changning area; d. Section from NX15-NX16-NX17-NX11 showing the Sub-layers division of Long,

sub section (the locations of the wells are shown in Fig. 1b)
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Fig.2 Paleogeomorphology of sedimentary period in Longmaxi Formation, Changning area
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