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Abstract

The Brazilian Equatorial Margin (BEM) formed during the Aptian-Albian as the result of the oblique opening of the Equatorial Atlantic. This
margin is distinguished by a narrow necking zone that exhibits a steep transition from a 30-km-thick continental crust to a necking zone
ranging in thickness from 12 to 8 km. In recent years, there has been a surge in exploration activity in this area, particularly following
significant discoveries in the Guyana-Suriname region 1800 km to the northwest and along its conjugate margins in west Africa, which
includes the prolific Tano Basin of Ghana and Cote d’Ivoire. The Ceara Basin, situated between the Romanche and Chain Fracture Zones, is
one of the obliquely rifted segments of the Brazilian Equatorial Margin, along with the Foz do Amazonas, Para-Maranhao, Barreirinhas, and
Potiguar basins. While oil fields have been discovered on the shelf (e.g., Atum, Xaréu, Curima, and Espada), and numerous oil and gas shows
have been identified throughout the Cretaceous section on the shelf and slope, the deepwater Ceara basin remains largely unexplored, with only
five exploration wells drilled. Our joint study examines the hydrocarbon prospectivity of the deepwater prospects that overlie the external
necking domain by evaluating the source rock potential of the Lower and Upper Cretaceous units by conducting geochemical characterization
of the source rock intervals and creating a three-dimensional, full-lithosphere thermal transient basin model of the margin. Our source rock
analysis relies on the interpretation of geochemical data compiled from 35 wells covering the whole BEM and includes calculating and
correlating Ultimate Expelled Potential (UEP) logs for individual source rock intervals. The source characterization reveals temporal and lateral
variations along the Equatorial Margin during the Turonian-Aptian period. UEP results indicate a clear relationship with the initial, marine
transgression in the Aptian Albian in sag basins overlying the rifted section. The basin models were constructed based on seismic
interpretations of more than 1,589 km of 2D lines. Additionally, the crustal structure of the margin was refined by integrating gravity and
magnetic anomalies. The basement was characterized by determining its radiogenic heat production (RHP) based on mineral fractions onshore,
which was extended offshore using potential field data. The basin models were calibrated with various datasets, including bottom hole
temperatures and heat flow measurements from exploration wells and demonstrate the strong correlation of the geothermal gradient with the
crustal structure of the margin. Preliminary results indicate the maturation of the Early Cretaceous interval in the deepwater segment of the
basin that is consistent with the known distribution of oil and gas shows recognized in the deepwater exploration wells. The 3D basin model
points out the most prolific areas of oil and gas kitchens of the basin, predicting play fairways for deepwater drilling.



