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Figure 1 Pore microscopic characteristics of the Longmaxi formation in typical wells
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Figure 2 Low-field NMR T, spectrum characteristics of shale samples from the Longmaxi formation in typical wells
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Figure 3 High-temperature and high-pressure isothermal adsorption experiments on typical wells in the Longyi,
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Figure 4 Variation curves of free gas volume in shale with burial depth under different porosity and water saturation in the

Luzhou area
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Main Controlling Factors and Hydrocarbon Accumulation
Model of Deep Shale Gas Enrichment in the Southern
Sichuan Basin

LiJing LiuXing GongXin HeJia LuoAng GaoZhi CaoWen WangZeyu

Institute of Geological Exploration and Development of CNPC Chuanging Drilling Engineering Company Limited,
Chengdu

Abstract: The Wufeng-Longmaxi Formations in the Luzhou area of the Sichuan Basin possess significant potential for
shale gas resources. However, considerable variations in shale reservoir quality and gas content exist across different
structural units. Natural fracture development and tectonic reworking strongly influence the enrichment patterns,
structural controls, and accumulation models of shale gas. Based on logging interpretation, geophysical prediction, core
analysis, laboratory test data, and focused ion beam scanning electron microscopy (FIB-SEM) of deep shale samples
from the Wufeng-Longmaxi Formations in the Luzhou area, a shale gas enrichment and accumulation model was
established. The results indicate that: (1) The variations in deep shale gas reservoirs are attributed to the combined
influence of reservoir space characteristics, diagenesis, structural position, tectonic evolution, and fracture-fluid
interactions. Organic-rich siliceous shales retain favorable reservoir properties, characterized by organic matter pores
that dominate the pore structure, relatively high porosity and permeability, and good pore preservation and gas-bearing
capacity under overpressure conditions. (2) Structural style is a primary control on variations in gas content, with
synclines exhibiting significantly better gas content than anticlines. Free gas migration governs the enrichment pattern:
high fluid pressure in syncline cores drives free gas migration toward anticlines. High gas content zones develop in the
core and flanks of synclines where structural integrity is maintained, whereas gas content declines near fault zones in
anticlinal areas. (3) Shale gas enrichment relies on the coupled interaction of “high organic carbon content, high-quality
pore reservoirs, and strong tectonic preservation conditions” Syncline cores are typically distant from faults and exhibit
good structural integrity and preservation conditions. Driven by buoyancy and other factors, free gas migrates laterally
from structurally low areas to adjacent high-position anticlines, while a certain amount of free gas is retained on syncline
flanks. Syncline structures are more favorable for shale gas preservation than anticline structures.

Key words: Deep-ultradeep; Shale gas enrichment; Main controlling factors; Accumulation model
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