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Abstract This study investigates the genetic mechanisms of marine organic-rich shale reservoirs
through an integrated analysis of mineral composition, total organic carbon (TOC), porosity, gas content,
and sedimentary paleogeomorphology in the Upper Ordovician Wufeng Formation ( O,w) to Lower Silurian
Longmaxi Formation (S,/,) within the Changning area, southern Sichuan Basin. The results show that;
(I) Carbonate minerals and siliceous minerals are mainly developed in the O,w, and the TOC, porosity
and gas content of the shale are relatively poor; The shale in the bottom of S,/; is dominated by siliceous
minerals, and its TOC, porosity and gas content are the best. The upper S,/ is dominated by clay minerals
and its TOC, porosity and gas content are poor. (II) Marine shale reservoirs of O w and S/, can be divided
into three categories: matrix-porosity reservoirs (dominant in O,w, avg. porosity 3. 1%), clay-fracture re-
servoirs (prevalent in lower S,l;, avg. porosity 5.8%) and organic-porosity reservoirs ( characteristic of
upper S,l,, avg. porosity 2. 3% ). Organic-porosity reservoirs represent the optimal marine shale gas reser-
voirs, characterized by high porosity and excellent gas-bearing capacity. ( [l ) The pre-depositional paleo-
geomorphic pattern of the Longmaxi Formation is drawn based on the bottom interface of the lower Permian
Liangshan Formation by the residual thickness and compensation thickness impression method. The compara-
tive study of reservoir characteristics and paleogeomorphic pattern in the bottom of S,/; proves that the pa-
leouplift controls the high-quality source rocks, the slope area controls the high-quality reservoirs, and the
distribution of brittle minerals is controlled jointly by the paleouplift and terrigenous input. Comprehensive
analysis shows that the high quality shale gas reservoir mainly develops in the paleogeomorphic slope area.
This systematic approach advances exploration strategies for marine shale reservoirs and enhances theoretical
understanding of shale gas enrichment mechanisms in southern China.

Key words organic-rich shale, reservoir characteristics, genetic types, genetic mechanism,
palaeogeomorphology, Ordovician, Sichuan Basin
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Table 1 Types and characteristics of marine organic-rich shale reservoirs
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