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Abstract

The effective integration of seismic data and well information is essential for reservoir characterization and prospect generation. Visualization
techniques are employed to better interpret seismic patterns, while machine learning plays a crucial role in this process by enabling the
detection of hidden patterns through algorithms that reveal non-linear correlations. These techniques are particularly valuable in handling large
volumes of data, addressing challenges such as classification, automatization, and information integration. The rock interval in this study is
primarily composed of medium-to-coarse grained quartz sandstones with calcareous and pyrite cementation. The main factors affecting rock
quality in this area are the presence of calcite (cement), pyrite, and clay minerals, as identified in well data. Therefore, understanding the facies
distribution and their capability to contain hydrocarbons is critical, which is reached through a detailed study of facies distribution maps and
electrofacies analysis. The retrograding sequences (bell-type electroforms) observed in electrofacies 1 and 2 exhibit a more favorable
development of sandy facies and better rock quality, especially in the lower structural zones, where there may be greater accommodation space
and sediment supply. In contrast, electrofacies 3, 4, and 5, which contain higher amounts of cementing agents and are found in the higher
structural zones, are considered to have lower rock quality. By applying machine learning techniques for the characterization of sandstone
facies and their correlation with electrofacies defined in the study unit, a multi-attribute seismic analysis was conducted, using a facies
classification methodology based on the Self-Organizing Map (SOM) algorithm. The workflow implemented in this study consisted of the
following steps: (i) Analysis of seismic anomalies and selection of the interval of interest; (ii) Extraction and analysis of seismic attribute
volumes, from which 12 attributes (amplitude, phase, frequency, and structural attributes) were selected; (iii) Generation of interval seismic
attribute maps and principal component analysis (PCA); (iv) Seismic facies classification to generate facies distribution maps; (v) Generation
of electrofacies and correlation with petrographic description; (vi) Analysis and validation of the results. This study successfully identified five
distinct electrofacies from well data, which were correlated with the map of the five classified seismic facies. The methodology proved to be a
robust tool for identifying prospective zones and their distribution, linking the highest rock quality with the most favorable seismic facies. This
correlation is attributed to variations in cement content within the reservoir. Seismic facies 1 and 2 showed a strong correlation with
electrofacies 1 and 2, suggesting that they likely represent the highest-quality rock in the study area. Therefore, understanding the distribution
of facies in the area provides a new perspective on opportunities for both development and hydrocarbon exploration.



