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Application of seismic wave phase reconstruction in identification
of fracture-cavity reservoirs
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Abstract: Ultra-deep fracture-cavity carbonate oil and gas reservoirs have become an important area for explora-
tion and development in the Tarim Basin, showing promising prospects. The identification of effective ultra
deep fault-controlled fracture-cavity reservoirs in the Fuman area of the Tarim Basin is challenging, which af-
fects the evaluation of reservoir effectiveness and the division of reservoir units. This paper conducts research
on identification of fracture-cavity reservoirs with a seismic wave phase reconstruction method. First, the raw
seismic data are decomposed in the phase domain. Then, the paper conducts one-dimensional and two-dimen-
sional forward modeling of geological models. The phase component sensitive to the carbonate reservoir is se-
lected. Finally, the component data volume with sensitive phase angle is reconstructed to generate a new phase
seismic data volume. The research results show that seismic wave phase reconstruction technology can effec-
tively remove the shielding effects caused by strong seismic reflections due to other factors in the strata, elimi-
nating invalid signals and highlighting weak reflection signals from the reservoir. This technology can effec-
tively delineate the favorable distribution range of fracture-cavity reservoirs, providing valuable information on
favorable areas for reservoir evaluation and development planning. The use of seismic wave phase decomposi-
tion and reconstruction technology for identifying fracture-cavity carbonate reservoirs can serve as a useful refe-
rence for evaluating similar reservoir characteristics in other areas.
Keywords: ultra-deep, fracture-cavity reservoir, phase decomposition and reconstruction, strong reflection back-
ground ,reservoir effectiveness detection
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