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Abstract

The Campeche Sound area is located southeast of the continental shelf in the Gulf of Mexico and represents about 80% of Mexico’s national
oil production. Two major oil fields are in the area, the Cantarell and Ku-Zaap-Maloob fields. They both produce from a Cretaceous carbonate
with a complex porous system diagenetically altered through dolomitization, dissolution, and fracturing processes. This reservoir exhibits three
main types of porosity: (1) matrix, (2) fracture, and (3) vuggy porosity. However, fracture and vuggy porosities are the main porosity types due
to the connectivity of porous volume.

Mapping the associated facies to these porosities is challenging due to the heterogeneous distribution related to the dolomitization process. To
characterize the spatial distribution of facies and related porosity of the dolomitic reservoir, analysis of high-resolution 3D seismic was
performed on post-stack-time-migrated (PSTM) and post-stack-depth-migrated (PSDM) seismic data. This study includes an elastic inversion
and generation of numerous geometrical attributes. The seismic products obtained from the inversion process were used along with the
geometric seismic attributes to estimate seismic facies through machine learning techniques such as Artificial Neural Net (ANN), Generative
Topographic Maps (GTM), Weighted Linear Combination (WLC), Self-organized maps (SOM), and K-Means. The results obtained were
compared to the original facies description from wells in the area as blind-test. Differences between the approach using PSDM and PSTM
seismic data were not significant, but, for the Lower Cretaceous interval the inversion performed using PSTM had a much better result.
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Abstract Workflow Results
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