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Abstract

The central South Atlantic rifted margins are associated with widespread and thick evaporite (salt) deposits formed during the final stages of
rifting, immediately before continental breakup. These rifted margins display variable width, syn-rift crustal architecture, sediment distribution
and magmatic content. They also display spatially variable salt distribution, thickness, and stratigraphy, which results in highly variable and
complex post-rift salt tectonics, kinematics and structural styles between Santos and Espirito Santo, Brazil and Gabon and Benguela, West
Africa. The role of rifting and rifted margin architecture on salt deposition, the stratigraphy and heterogeneity of salt sequences, and their
interplay with gravity-driven seaward salt flow and diapirism has often been neglected and, thus, unresolved in previous studies. This is,
nonetheless, of outstanding relevance for hydrocarbon exploration of salt basins (of both pre- and post-salt plays) and the utilization of salt
structures in the context of the energy transition (H2, CH4 storage, natural H2 sealing, geothermal exploration and mining). We combine 2D
thermo-mechanically coupled finite-element modelling at the scale of entire conjugate margins to diapir scale with seismic profiles from
Santos-Campos, Brazil and Gabon-Benguela, West Africa, to investigate the geodynamic context, geometry and evolution of their salt basins
and associated salt structures. We focus on addressing: i) the interplay between rifting, syn-rift sediment distribution and salt basin geometry
with syn- to post-rift salt tectonics for different types of rifted margins, and ii) the role of variable intra-salt stratigraphy on the external and
internal complexity of deformed salt bodies. The results are directly comparable to various South Atlantic salt-bearing margins, and areas such
as the Gulf of Mexico and the Red Sea. The results improve our understanding of their dynamics, structural variability and evolution from rift
to post-rift stages, and they can also guide the interpretation of post-, intra- and pre-salt intervals, seismic processing and the definition of key
salt-related petroleum system elements.



