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Abstract

The western offshore margin of the Sureste Basin is a complex area defined by the boundaries of the Callovian salt deposits, uncertain oceanic-
continental crust transition (Filina and Beutel, 2021) and the border of the Catemaco Fold Belt Basin in the west, where several discoveries
reported condensate and dry gas. The gas and condensate discoveries in this margin, like Lalail and Tabscoob, may indicate a transition zone
between the oil and gas phases However, delineating these boundaries with confidence is difficult due to the thermal anomalies related to salt
and local variations in the burial history. Basin modeling and structural restoration workflows are critical for an understanding of geological
evolution and, predicting source rock maturity, as well as visualizing generation/migration/accumulation. In complex areas like the Sureste
Basin, where many tectonic episodes have controlled salt deformation, sedimentation rates and thermal history, multi-disciplinary approach is
key to model the hydrocarbon fluid phases of existing discoveries. This will help identify new prospects and reduce/quantify risk in exploration
areas. A detailed 2D structural interpretation and restoration was performed on a regional seismic section taken from modern 3D wide-azimuth
data, focusing on several potential prospects and crossing some drilled dry hole structures to try to reveal the reason for geological failure. A
sequential restoration output was obtained from the structural restoration, consisting of 10 paleo-sections that were incorporated into a
PetroMod model, along with temperature calibration from well data and boundary conditions based on the tectonic setting. The structural
restoration shows a complex salt evolution through the time, including salt injection and salt withdrawal, and development of several
diapirs/salt walls/canopies across the different mini-basins. Five major shortening events have also been revealed in the area (Lower Oligocene,
Lower Miocene, Middle Miocene, Upper Miocene, Plio-Pleistocene) reflecting a very active sector of the basin with few periods of stability.
The results from the basin modeling demonstrate the significance of the amount of salt in each mini-basin, which controls significant depth
variation in the source rock through time and suggesting areas of wet gas generation in the last 2 Ma. Despite burial history in some mini-
basins registered high sedimentation rates triggering salt withdrawal, these mini-basins remain confined by massive salt bodies and canopies,
where the cooling effect caused by the allochthonous salt canopies keeps the source rock in the main to late oil window to the present day. The
geological history in the section shows how the thermal evolution and source rock maturity is strongly controlled by the salt activity. It
demonstrates that nearer to the western border a lack of salt canopies and the thicker Paleogene deposits generate areas where the source rock
could be more matured. This work emphasizes the necessity of understanding the salt evolution in each mini-basin or areas, since the structural
configuration and depth of the source rock/reservoir/trap at the present time can be misleading.



