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Abstract

The Atlantic Equatorial Margins (AEM) and the Guinea and Demerara Plateau (GDP) record a tectono-sedimentary history of rifting stages
prior to the breakup of the supercontinent Pangea, which occurred during different geological periods. Their sedimentary, volcanic, and
structural records allow us to trace the fragmentation path of Western Gondwana, from NW to SE, leading to the opening of the Atlantic
Equatorial Ocean. The evolution of the AEM and GDP resulted in highly segmented basins, that despite their complexity, still exhibit
significant hydrocarbon potential. This study describes the formation of the GDP, from the edge of Western Gondwana to its connection with
the AEM. We use plate-tectonic reconstructions along with geological, gravimetric, and paleosurface maps, as well as public well data, to
identify three main rifting stages (Jurassic, Aptian, and Albian) along the GDP and AEM. We highlight that the stretching of the continental
lithosphere began during the Jurassic, accommodating tens of kilometers of volcanic sequences (Seaward Dipping Reflectors) associated with
the Central Atlantic Magmatic Province, culminating in the breakup and formation of Jurassic oceanic crust. During the Jurassic, this area
formed a gulf, and sediment transport likely followed an axial route from SE to NW. Deformation migrated southward into the continent,
resulting in intracontinental transtension during the Lower Aptian, leading to the formation of localized rift basins, which likely continued to
act as sediment pathways toward the GDP. A major extensional event occurred during the Aptian/Albian, leading to the development of major
depocenters, sometimes bounded by structures that later evolved into oceanic fracture zones. We demonstrate that the Brazilian equatorial
transform margins developed under the influence of oceanic fracture zones oblique to the coastline, primarily the La Romanche, Saint Paul, and
Strakov Fracture Zones, generating NW-SE trends and basins in an en-echelon pattern. From a tectonic perspective, the Brazilian equatorial
transform margin evolved under the control of oceanic fracture zones, with La Romanche and Saint Paul being the most significant. We
conclude that the structural framework of the study area played a crucial role in controlling sedimentary routes, which are essential for reservoir
prediction. Additionally, the tectonic configuration significantly influenced the restriction of the proto-oceanic basin and seawater circulation,
enhancing anoxia and facilitating the deposition and preservation of organic matter, ultimately contributing to the formation of source rocks
described for some areas.



