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Abstract

The Pre-salt super-gigantic oil discovery in Santos Basin, hosted in very singular carbonatic rocks reservoirs, came to put together all
singularities that characterize the basin, as the Pre-salt capping evaporite expression, the huge basin wideness, and distinct rifting regime if
compared to others East Brazilian Rift basins In Santos Basin, high-quality 3D seismic data interpretation and drilling of distal exploratory
wells for the last 20th years, resulted from detailed tectonostratigraphic interpretations performed by different groups from the Pre-salt
exploratory projects, made it possible to observe and re-interpret the Pre-salt tectonostratigraphic evolution in the basin. The basin was formed
during the Eo-cretaceous rifting of Western Gondwana, with filling history starting with the K20-K34 sequences (Fm. Camboriu), related to the
Parana-Etendeka LIP. This magmatism was controlled by extensional faults, with basaltic dyke swarms oriented NW to NE. This
deformational style and magmatism are characteristic of the Rift | phase, marked by the implantation of asymmetrical grabens filled with thick
packages of the K36 sequence (Fm. Pigarras), conditioned by NNE to NW extensional faults system. The overlying K38 sequence (Fm.
Itapema) was deposited in a marked angular unconformity (Pre-Jiquia Unconformity — DPJ), a hiatus that marks the transition to the Rift I
phase, positioned during the deposition of the sequence K38. This sequence is composed of rudstones interlayered with lacustrine dark
generating shales rich in organic matter. Locally, with the progressive decrease in fault activity, an aggradational filling pattern are observed.
The activity of Rift I conditioned the beginning of formation of features such as the Alto Externo and the “S” of Santos. The Pre-Alagoas
Unconformity - DPA), limits the underlying K38 sequence from the K44 Sequence (Fm. Barra Velha), that were deposited in a phase of low
tectonic activity by faulting (maximum expansion of the lakes and sag shape). This change characterizes the Rift Il phase, when the tectonic
reactivation in the internal portions of the basin was synchronous with the deposition of the carbonate (K46-48, Fm. Barra Velha) and
saliferous (K50, Fm. Ariri) sequences, conditioning the paleo-relief and sedimentation. Deposition presents a progradational and regressive
pattern marked by grainstone clinoforms that migrated from depositional highs. Sinistral interbasinal ENE transfer zones and reactivation of
NNW directions with dextral kinematics, associated with contraction in the NNE direction and ESE stretching, volcanism and late
hydrothermalism, are related to the Rift Il phase. The activity of detachment faults and core complexes-type structures also make up this final
evolutionary picture, pointing out the persistence of tectonic activity in Santos Basin, before, during and after the deposition of salt. The
distributed deformation pattern observed for late rifting in Santos Basin, is interpreted as resulted from: (a) the interaction of two out of
sequence rift branches; (b) the sinistral oblique tectonic regime and the activity of sinistral regional transfers, as the HTZ (Helmut transfer
zone); and (c), the regional ‘breaching’ and breakup process, resulting on heterogeneous renewing strain throughout the basin.



