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Abstract

Barra Velha Formation is a significant hydrocarbon reservoir of the syn-rift phase of the Santos Basin. This study aims to propose a
paleodepositional model for this formation, based on the characterization of facies and facies stacking pattern of a succession from a well of the
Sururu field. Three cores (78.65 meters of rocks), with gaps of 41 and 65 meters between them, were analyzed. Macroscopic descriptions (scale
1:10), petrography and tomography data allow facies recognition. Calcilutites were differentiated by lamination type: L1- plane-parallel, L2-
interbedded plane-parallel and wavy, and L3- wavy laminated calcilutites. L1 and L3 may include intercalations of fine microbialite.
Calcarenites differentiation were based on grain size and structure. C1 and C2 are plane-parallel laminated calcarenites, being C1 very fine and
C2 fine to very coarse. C3 a is very fine to medium cross-laminated calcarenite. C4 shows inverse grading and C5 is massive, and both are
medium to very coarse calcarenites with scattered granules and pebbles. In addition, there are very fine to coarse calcarenites with structure
structures of difficult recognition. Autochthonous facies include shrubstone (SHB)- rock composed of fascicular optical shrub-like structure,
spherulestone (SPH)- composed of calcite spherules and a muddy matrix, and crustone (CST)- coalescent and massive calcite aggregates. Fine
and coarse massive breccia also occur, besides fault and teepee breccias. Fine breccia or microbreccia (Bf) are composed of silt and fine sand
size calcilutite intraclasts and occur interlayered in calcilutites. Coarse breccia (Bc) contains sand to cobble size angular fragments of the
autochthonous rocks. Plane-parallel and wavy laminated calcilutites and (very)fine calcarenite register settling of suspension and weak bottom
currents in a low-energy setting of an aqueous body. Massive and graded calcarenites suggest gravitational flows. Cross-laminated calcarenite
records traction bottom currents. Microbialite suggest biomineralization, traping and binding, and carbonate precipitation induced or influenced
by bacteria. The autochthonous facies record carbonate precipitation in high-saline/alkaline low-energy lacustrine settings where microbial
activity can enhance calcite supersaturation. Coarse breccia is interpreted as karst deposits and microbreccia as formed during seismic shaking.
The facies stacking pattern led to recognize three main facies succession (FS-1, -2 and -3). FS-1 is constituted of calcilutite-calcarenite
coarsening- and thickening-upward successions separated by flooding surfaces. Calcilutites predominate. FS-2 is a similar to FS-1, however is
dominated by calcarenites and minor spherulestone/shrubstone beds. FS-3 is mostly constituted of autochthonous rocks which gave origin to
the karst breccia intervals. Although the two gaps, the package defined by the stacking pattern can be interpreted as a progradational
depositional system. The distribution of FS-1 and FS-2 represents distinct phases of progradation, similar to that of deltas. Prodelta fines
predominates in FS-1 whereas delta-front sands dominate the FS-2. Massive and inverse graded calcarenites record gravitational flows that
reworked delta-front sands to prodelta. The FS-3 represents quiet realms of the upper delta front. Finally, the distribution and frequency of
penecontemporaneous ductile and ductile-ruptile structures indicate a deposition coeval with seismic events.



