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Abstract

One of the main phases of oil exploration involves indirectly investigating the rocks through seismic data acquisition and analysis. Geological
models, such as structural and facies models, can be developed from the interpretation of seismic datasets, integrated with petrophysical
information from well logs. This study aims to create a geological model based on identifying horizons and structures on a high-quality seismic
volume in the Sapinhoa field, Santos Basin. This structural framework is the base for generating a 3D properties model populated with
petrophysical and facies information predicted from machine learning algorithms. This workflow is paramount for an initial characterization of
the reservoir interval bearing into account the heterogeneities of the pre-salt carbonates. In addition, the models generated in this work will
comprise a priori data for future quantitative interpretation studies. The study used five parameters (RHOB, GR, DT, NPHI, and ILD) from 36
wells and 3D seismic data from the Sapinhoa field. We initially applied seismic attributes such as Variance and TecVA to highlight the
occurrence of structures in the seismic data. Five key seismic reflectors tied to stratigraphic markers were interpreted in the pre-salt interval. So
far, the interpretation of post-rift, salt, and pre-salt sequences has allowed for identifying the Sapinhoa field reservoir interval, the main faults
controlling the region’s structural framework, and the unconformities separating the major sequences within the field. The surfaces generated
from the horizons and the faults were input for creating a 3D structural framework. The resulting structural model was populated with five
facies generated from machine learning (KNN algorithm). The facies were defined considering the petrophysical parameters, 5 neighbors,
distance weight, euclidean metric, normalized data, and 9-period moving average. The application of seismic attributes proved highly effective
in aiding the interpretation of faults and less pronounced reflectors. The primary reservoir, located in the Barra Velha Formation, was detected
by interpreting upper pre-salt horizons and comparing them with petrophysical data from the 36 wells in the field. Classifying the data through
machine learning techniques separated the results into 3 categories: excellent oil potential, good oil potential, and medium/low oil potential.
From this stage, it is possible to identify the potential of the reservoir zones, and their relationship with the petrophysical parameters and,
consequently, with the lithologies found in the study area.



