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Abstract 

 

Stratigraphic Forward Modeling (SFM) has proven to be an effective tool for modeling the distribution of sedimentary facies and the 

stratigraphic architecture of the Aptian carbonate deposits of the Barra Velha Formation (BVF) in the Santos Basin, offshore Brazil. Examples 

in the literature have demonstrated the efficacy of forward modeling techniques in characterizing individual oil fields, significantly enhancing 

the precision and detail of reservoir modeling when combined with geostatistical methods. These methodologies are invaluable for providing a 

clearer understanding of reservoir characteristics, facilitating more informed decision-making in exploration and production activities. 

Nevertheless, the potential applications of SFM extend far beyond localized analyses, allowing for their implementation across various spatial 

scales depending on the objectives of the study. One notable application is the regional characterization of facies for use in basin models, which 

can yield insights into the depositional systems across extensive areas. This approach is particularly useful in situations where few or clustered 

well data is available, while seismic data may be absent or of insufficient quality. This work focuses on the modeling of the BVF deposits 

across four oil fields in the Santos Basin’s Pre-Salt section, aiming to synthesize information from multiple wells to enhance the understanding 

of the regional stratigraphy and depositional dynamics. SFM consists of simulations of geological processes in a sequence of time steps with 

the aim of reconstructing the geological history of a given location of interest. To build the model, two sets of input data were used. The first 

one comprises the initial bathymetry map, which provides the initial relief upon which the carbonate sediments will be deposited and the 

subsidence maps, which provide the evolution of the substratum morphology through the simulated time. The second set consists of the 

geological concepts which controlled the areal distribution of the carbonate facies, their stacking patterns, the original thickness of the deposits 

and the geometries of the architectural elements. Such concepts are the lake level variation curve, the facies occurrence per bathymetric level 

and the carbonate in situ production ratios. To calibrate the model, available well data were used to compare the true thickness and sedimentary 

facies observed with the results obtained from SFM. The results included the volumes of bathymetry and sediment proportions, which were 

used to generate bathymetry and lithofacies maps for the BVF interval in the basin model posteriorly constructed for the area. This information 

was crucial for detailing the reservoir interval in the basin model, leading to a more precise characterization of the BVF interval and facilitating 

a more efficient and accurate calibration of the model. 


