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_____________________________________________________________________________________________________________________________________________________
Acoustic impedance is a key physical property used for the subsurface characterization of rocks in petroleum exploration and production projects. Carbonate facies particularly exhibit a wide range of acoustic properties that can significantly impact seismic interpretation and reservoir modeling. In this study, we performed acoustic impedance statistics for five carbonate facies (Laminite, Grainstone, Stromatolite, Spherulitite, and Mudstone). Acoustic impedance was calculated using well logs and petrophysical data from a dataset comprised of 20 pre-salt wells of 4 different fields in the Santos Basin. We computed statistical analysis defining the minimum, percentile 10 (P10), lower quartile (Q1), median (second quartile or Q2), quartile 3 (Q3), percentile 90 (P90), and maximum values for each facies. We also calculated the mean and the standard deviation. This information is usually absent in the literature, although they are fundamental for the characterization of carbonate reservoirs, driving further applications.
Our statistical analysis revealed distinct acoustic impedance trends for each facies. The Laminite facies had a minimum acoustic impedance of 9,718.67 m/s.g/cm³, P10 of 10,405.45 m/s.g/cm³, Q1 of 11,329.03 m/s.g/cm³, Q2 of 12,184.16 m/s.g/cm³, Q3 of 13,122.27 m/s.g/cm³, P90 of 13,917.09 m/s.g/cm³, and maximum of 14,372.89 m/s.g/cm³. The mean was 12,172.82 m/s.g/cm³, and the standard deviation was 1,359.11 m/s.g/cm³. The Grainstone facies had a minimum acoustic impedance of 9,467.34 m/s.g/cm³, P10 of 9,874.55 m/s.g/cm³, Q1 of 10,686.72 m/s.g/cm³, Q2 of 11,609.65 m/s.g/cm³, Q3 of 12,472.63 m/s.g/cm³, P90 of 13,262.48 m/s.g/cm³, and maximum of 13,684.15 m/s.g/cm³. The mean was 11,584.92 m/s.g/cm³, and the standard deviation was 1,285.58 m/s.g/cm³. The Stromatolite facies exhibited a minimum acoustic impedance of 9,565.77 m/s.g/cm³, P10 of 9,966.10 m/s.g/cm³, Q1 of 10,608.64 m/s.g/cm³, Q2 of 11,366.38 m/s.g/cm³, Q3 of 12,186.73 m/s.g/cm³, P90 of 12,925.83 m/s.g/cm³, and maximum of 13,388.66 m/s.g/cm³. The mean was 11,414.63 m/s.g/cm³, and the standard deviation was 1,170.22 m/s.g/cm³. The Spherulitite facies had a minimum acoustic impedance of 10,014.68 m/s.g/cm³, P10 of 10,514.13 m/s.g/cm³, Q1 of 11,370.25 m/s.g/cm³, Q2 of 12,239.57 m/s.g/cm³, Q3 of 13,068.78 m/s.g/cm³, P90 of 13,992.53 m/s.g/cm³, and maximum of 14,545.43 m/s.g/cm³. The mean was 12,241.32 m/s.g/cm³, and the standard deviation was 1,338.12 m/s.g/cm³. Finally, the Mudstone facies showed a minimum acoustic impedance of 9,871.10 m/s.g/cm³, P10 of 10,475.33 m/s.g/cm³, Q1 of 11,438.24 m/s.g/cm³, Q2 of 12,351.49 m/s.g/cm³, Q3 of 13,401.01 m/s.g/cm³, P90 of 14,355.96 m/s.g/cm³, and maximum of 14,824.08 m/s.g/cm³. The mean was 12,383.87 m/s.g/cm³, and the standard deviation was 1,460.76 m/s.g/cm³.

Our analysis of acoustic impedance statistics provides valuable insights into the acoustic properties of the studied carbonate facies. These results can aid in the identification and characterization of these facies in seismic data and improve reservoir modeling accuracy, which can be extended to other pre-salt fields and used in seismic modeling and another seismic characterization approaches.
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