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Abstract
This paper introduces and summarizes the practices and achievements of high-precision 3D seismic
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acquisition technologies deployed for deep-buried (3000~4500 m) Lower Silurian Longmaxi For-
mation shale gas reservoirs in the southern Sichuan Basin, China. The study reveals that conven-
tional seismic exploration technologies fail to meet the requirements for fine delineation of geolog-
ical sweet spots and engineering sweet spots due to complex near-surface and subsurface geological
conditions in the study area. A “two-wide and one-high” acquisition geometry featuring wide azi-
muth, high shot-receiver trace density, moderate bin size and small line spacing is proposed herein.
The selection criteria for key survey geometry parameters, including maximum offset, fold coverage,
bin dimension and aspect ratio, are elaborated, incorporating illumination analysis based on wave
equation forward modeling. Field applications in blocks such as Luzhou and Changning demonstrate
that this technology yields high-quality seismic data, drastically improves the imaging of weak re-
flections from target formations, and enhances the prediction accuracy of microstructures and frac-
tures. Ultimately, this technical practice provides robust support for horizontal well drilling and
hydraulic fracturing operations, achieving a reservoir compartment penetration rate of 96.5% and
a seismic matching rate of 100%. The results verify the critical value and broad popularization po-
tential of high-precision 3D seismic exploration for integrated exploration and development of
deep shale gas.
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Figure 1. Block diagram: difficulties & countermeasures of high-precision shale gas prospecting
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Figure 2. [llumination for various offsets
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Figure 5. Curve of signal-to-noise ratio versus shot-trace density
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