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Abstract

Pore structure variation plays a significant role in the complex porosity-permeability relationship observed in carbonate rocks. In this study, we
select a predefined pore structure parameter (PSP) from a rock physics model as a pore structure index to describe the pore type variation in the
Wolfcamp Formation using integrated data from well logs, thin-section photomicrographs, cores, and lab measurements. Our studies show that
in general, PSP values less than ~4.6 correspond to rock samples with interparticle porosity; values greater than ~4.6 correspond to rock
samples with calcispheres and cemented pores. The PSP value ranges successfully compartmentalize the studies reservoir into distinct
permeability zones. Knowledge of the pore structure and the distinct permeability zones is useful for performing inversion of seismic data for
acoustic impedance and reservoir characterization. To demonstrate this, we perform forward modeling Amplitude Versus Offset (AVO)
analysis on rock samples with different pore types and show that the effect of different pore types is more visible in far offset seismic data than
in near offset seismic data.
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