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Challenges and prospects of hydraulic fracturing for the Jurassic lacustrine shale
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Abstract: Lacustrine shales in the Sichuan Basin host abundant hydrocarbon resources totaling 6 X 10> m® (gas
equivalent) , predominantly as condensate reservoirs. Compared to marine shale gas reservoirs, these lacustrine shales
display distinctive lithofacies characteristics, elevated clay contents, and unique gas reservoir types, primarily
distributed in shallow to semi-deep lacustrine sedimentary environments of the Qianfoya/Lianggaoshan formations, as
well as the Dongyuemiao and Daanzhai members of the Ziliujing Formation, of the Jurassic. Presently, the Critical
development challenges include short production plateau, rapid decline rates, and low estimated ultimate recovery
(EUR) per well, undermining economic viability.. This study systematically analyzes three Jurassic lithofacies
assemblages and identifies critical fracturing constraints as follows. First, Strong heterogeneity arising from multi-
lithofacies combinations restricts fracture propagation and proppant transport, limiting the stimulated reservoir volume.
Second, the high clay content induces hydration swelling, impairing long-term fracture conductivity. Third, the
dynamic stress-seepage coupling in multi-scale, multi-porosity, multi-phase systems complicates hydrocarbon flow
mechanisms, highlighting inadequacies in current geoengineering models and numerical simulations. Essential research
priorities, thereby, include fracture network formation in highly heterogeneous shales, fluid-rock coupled pore-fracture

evolution incorporating spatiotemporal fluid distribution, and multi-phase flow modeling within complex porous media.
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Consequently, we propose an integrated ‘“multi-lithofacies/multi-porosity/multi-scale/multi-phase” geoengineering

optimization framework (i.s., “modeling-fracturing-simulation” ) to establish a comprehensive “theory-technology-

demonstration” solution for economically viable shale resource development.
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Fig. 1

Comparison of homogeneity between the Jurassic lacustrine shales and the Silurian marine shales
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Fig. 2 Schematic diagram of three types of lithofacies associations in Jurassic shale, Sichuan Basin Explanation
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Table 1 Geological parameters of the Jurassic lacustrine shale oil and gas in the Sichuan Basin
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Table 2 Parameters of fracturing techniques and development history of the Jurassic lacustrine shales in the Sichuan Basin
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Fig. 4 Integrated experiment on fracture propagation and fiber-optic monitoring for the Jurassic lacustrine shales in proppant

transport experiments
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