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Abstract

Since the discovery of hydrocarbons in the Pre-salt record of the South Atlantic in Tupi in 2006, it has become known that most of resources
are hosted within the Aptian-aged Barra Velha Formation (BVF), and more specifically in the K46 and K48 sequences. Over the last decade,
studies on BVF focused on sedimentology and geochemistry with an aim to elucidate the controls on the formation of carbonate components
with a link to depositional environment and lake chemistry. This paper uses multi-scale, integrated approach to define a high-resolution
sequence stratigraphic interpretation of the K46/48 sequences linking seismic geometries to well and rock data. Additionally, structural
reconstructions from multiple fields are included to assess the effect of structuration on stratal geometries and depositional facies to define
reservoir sweet spots. The basal part of the K46/48 shows clear onlapping geometries onto regional structural high representing a lake level rise
during the lower part of the K46/48. Structural reconfiguration and fault reactivation during deposition of this sequence results in thickening of
sediments across normal faults or generation of fault-wall synclines above blind faults. Facies variation is in part controlled by fault
reactivation but is dominated by calcimudstones because of overall lake level rise. Syngenetic Mg-clays are also abundant in this part of the
succession. The middle part of the K46/48 shows strong progradational geometries, especially in the southern part of the Santos Basin, likely
due to significant bathymetric difference between long-lived structural highs and adjacent lows. Progradation resulted in expansion of the
littoral zone and an overall reduction in lake size. This sequence is dominated by syngenetic Mg-clays in numerous developed fields, likely
because of shrinking lake size, increased evaporation and increased lake alkalinity. On paleo highs, increased reworking resulted in thick
packages of grainstones. Multiple lines of evidence suggest exposure of the lacustrine system occurs at the top of the Middle K46/48
subsequence including dip meter data, karstification in borehole image (BHI) logs and evidence for channelization and talus fan formation. A
negative shoreline trajectory of clinoforms is observed showing a clear lowering of lake level during the middle K46/48. The Upper K46/48 is
typified by tabular, draping geometries, resulting from an overall lake level rise and relatively tectonic quiescence. Prior to deposition of the
Lula “fingers”, a thick interval of shrub units is deposited thought to represent highly alkaline, shallow lacustrine setting. Deposition of the
Lula “fingers” mark the top of the BVF prior to salt deposition. High-resolution sequence stratigraphy of the K46/48 shows significant changes
in lake level during deposition of the K46/48 sequence. The sequence stratigraphic framework coupled with structural reconstructions allowed
the prediction of facies types, kartsified levels and Mg-clay distribution both laterally and vertically for targeting potential reservoir sweet spots
and avoiding non-net reservoir intervals in developed fields.



