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Abstract

The Buzios Field, located in the pre-salt of the Santos Basin offshore Brazil, is one of the world’s largest and most productive hydrocarbon
reservoirs. Its geological complexity arises from diverse depositional and structural characteristics, including carbonate build-ups, detrital
flows, and aggradational/progradational carbonate platforms. These features are further influenced by a highly dynamic tectonic framework,
characterized by horst-graben systems and extensive fault networks. The combination of these structural controls with significant
heterogeneities in porosity and permeability across the Barra Velha and Itapema Formations presents significant challenges for accurate
reservoir characterization and optimized development planning. To address these complexities, advanced methodologies, such as the
application of artificial intelligence (Al) in seismic interpretation, have emerged as transformative tools. Al-driven fault interpretation enables
automated, precise delineation of fault planes, which are critical for understanding structural compartmentalization, sediment distribution, and
hydrothermal fluid pathways. These processes are vital to characterizing key controls on reservoir quality and flow dynamics. Similarly, Al-
assisted horizon detection enhances the detailed mapping of stratigraphic surfaces, enabling more accurate identification of reservoir
boundaries and facies transitions. These Al-enabled capabilities significantly reduce the time, effort, and subjectivity associated with traditional
manual interpretation workflows, while also improving the reliability and precision of geological models. In the Biizios Field, the application
of Al-driven seismic workflows has proven instrumental in identifying fault systems that control sediment deposition patterns and potentially
act as conduits for hydrothermal fluids, both of which significantly influence carbonate reservoir development and diagenesis. The detailed
stratigraphic mapping provided by Al-assisted horizon detection has further enabled the identification of subtle facies variations and
stratigraphic transitions within the Barra Velha Formation, critical for delineating zones with high reservoir quality. These integrated
approaches provide deeper insights into the distribution of porosity and permeability within the field, ensuring a more robust understanding of
reservoir architecture. The integration of Al technologies with traditional geophysical workflows in the Buzios Field highlights their growing
importance in addressing the challenges of pre-salt reservoirs. By improving the accuracy and efficiency of seismic interpretation, these
methodologies enable the rapid processing of large, complex datasets and facilitate more informed decision-making. Additionally, their ability
to reveal previously obscured structural and stratigraphic details plays a crucial role in optimizing well placement and enhancing field
development strategies. In high-stakes environments like the Buzios Field, leveraging Al-driven insights is not only essential for overcoming
operational and geological challenges but also for maximizing resource recovery and economic value.



