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Abstract

The Santos Basin includes sedimentary and igneous rocks that register the rifting stage nin the Cretaceous. Those deposits are related to the
separation of the Gondwana Supercontinent and the appearance of the Atlantic Ocean. The Barra VVelha Formation, of Aptian age, is a very
important reservoir of the Brazilian Pre-Salt. It is constituted by clastic, chemical, and biochemical rocks. These rocks, especially the
calcilutite, are filled with deformational structures formed during and after the sediment deposition. The goal of this ongoing research is to
describe these structures, aiming to understand their genesis, possible relation with the bigger structures in the basin, and the tectonic history of
the rift. Three discontinuous cores were described at a 1:10 scale, totaling 78.65 meters of rock in the Sururu field. The description considered
the type and geometry of the structures, frequency and lithology in which they occur and literature data. With that, it was possible to suggest
the deformation and trigger mechanisms, as well as the rheology of the material during deformation. The observed structures were: faults,
fractures, loop bedding, convolute lamination, breccia, teepee, and load structures. The types of faults are: normal, vertical, listric, and locally
reverse, with dips between 30° and 90°; they can also be deformed. There are also grabens, horsts, bookshelf, and bifurcated faults, with
rollover or drag folds. The fractures can be vertical or subvertical. They are open or filled with oil, silica, or carbonate minerals. Loop beddings
are pinch-and-swell or boudin-type structures. Isoclinal to soft folds and a complex folding pattern characterize the convolute lamination. Four
types of breccia were identified: the first is made of angular intraclasts ranging from sand to gravel size and calcilutite matrix. The second is
made of angular intraclasts in the fault zone. Another type consists of angular to rounded fragments, imbricated or not, enclosed by a dark and
fine matrix. There are also breccias associated with convolute folds, loop bedding, and teepee. The last one is an antiform and pointed structure
with a height of 1 to 3 centimeters. The load structures are ball-and-pillow. Convolute folds, loop bedding, and microbreccias suggest ductile
and ductile-brittle deformation in soft and semi-lithified sediments. Teepee structures register brittle deformation generated by hydration of the
parched material. The load structures suggest compaction of semi-lithified sediments. Faults and fractures indicate brittle deformation in
consolidated sediments. Most of the identified structures are extensional and are associated with the rifting that originated the basin, indicating
active tectonic processes. Faults indicate an extensional regime, common in rifts, and the fractures show both extension and mechanical
compaction. Deformed faults indicate posterior events of mechanical compaction. Loop bedding and convolute folds may be generated by
shaking during seismic activity.



