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Abstract

Exploratory advances in the distal pre-salt rifted margin reveal a complex geodynamic context, introducing numerous variables to the
assessment of geological risks in petroleum systems. Despite improvements in seismic acquisition and processing, exploration in these regions
relies on seismic mapping extrapolations, conceptual modeling, and experimental approaches, necessitating the integration of multi-scale data
from various basin segments. In the Campos and Santos basins, the combination of plate reconstructions, seismic mapping, well data, potential
field maps, sandbox simulations, and dynamic modeling highlights the role of interacting rift segments during lithospheric extension. The
resultant intrabasin architecture, which governs the distribution of source rocks, reservoirs, and traps, developed initially as isolated
Hauterivian-Barremian intracontinental rift segments. These segments progressively coalesced as extension and sedimentation advanced
through the Late Aptian, culminating in lithospheric breakup during the Early Albian. This evolution is attributed to the interaction of the right-
stepping En Echelon rift systems of the Santos and Campos basins. Progressive kinematic interactions among these overlapping fault systems
formed the S-shaped External High of the Santos Basin, a key structural feature of the pre-salt region. During rift interaction, fault tips
bounding the External High nucleated perpendicular to the regional E-W extension, assuming different NE, N-S, and NW orientations as they
grew along strike, while new fault systems associated to the oceanward migration of deformation formed at the distal margin as tectonic plates
moved. ENE Transfer zones formed during this process played a pivotal role in distributing strain and propagating crustal extension from
proximal to distal margins, shaping prospective structural lows and highs for pre-salt exploration east of the Santos External High. This
framework can be used to test the continuity of pre-salt petroleum systems at the distal margins as well as to predict potential new source rocks
and reservoirs, broadening opportunities for discovering petroleum systems in the Brazilian continental margin.



