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Abstract

The objective of the study is to seismically identify porous facies which are initially under seismic detection in order to properly identify the
best reservoir properties and accurately navigate wells through the porous zone in the Clearfork Formation (Central Basin Platform, USA).
When layers fall below seismic detection, sparse layer inversion extends the frequency spectrum, allowing the detection of these sub-seismic
reservoirs. For thin layers with a zero-phase wavelet, the -90° phase component from phase decomposition effectively highlights below
resolution low-impedance facies, which correlate with high-porosity zones, enhancing the detection of seismic facies often obscured by
interference, and differentiating porous dolomite from non-porous intervals, validated through blind well correlation. The results aid in
delineating productive zones, pinpointing prospects, and reducing false positives, ultimately improving reservoir characterization. Methods
This workflow integrates advanced seismic processing techniques to address resolution challenges. Rock physics analysis establishes a clear
correlation between high porosity and low acoustic impedance, enabling porosity estimation from seismic data. However, the seismic limit of
resolution and interference effects from under and overlying events can mask a high porosity layer as a high acoustic impedance contrast. The
target formations consist of thin, sub-seismic layers, which are detected by using sparse layer reflectivity inversion to enhance vertical
resolution. Following the resolution enhancement, the -90° phase component is isolate via Phase Decomposition. This component emphasizes
low-impedance, high-porosity features while suppressing interference from surrounding facies. Acoustic impedance inversion removes wavelet
effects, generating a refined phase residual impedance volume for high-precision interpretation. Results The proposed approach significantly
improves porosity prediction. High-resolution phase residual inversion more effectively identifies porosity-bearing intervals at well locations
and highlights additional anomalies that indicate new exploration opportunities. Compared to conventional acoustic impedance inversion, this
method exhibits a stronger correlation between porosity and seismic amplitude, as reflected in amplitude extraction at target horizons. It also
shows a more accurate correlation to the sedimentary depositional system. The identification of additional anomalies suggests potential
prospects that might otherwise be overlooked. Cross-plot analysis of seismic impedance against porosity-thickness (storage capacity) confirms
a higher correlation with the phase residual method, demonstrating its predictive advantages. Conclusions By improving seismic porosity
prediction, this workflow enhances confidence in well placement, mitigates risks in complex stratigraphic settings, and reveals new
hydrocarbon opportunities that remain undetected using conventional seismic methods.



