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Abstract

Objectives As modern seismic data acquisition technology and processing algorithms result in improved imaging, invaluable observations
which result in new and reliable data-based interpretations, are obtained. With access to over 20,000 km? of modern 3D seismic datasets
offshore the Orange and Pelotas Basins in the South Atlantic, a detailed petroleum systems evaluation to de-risk source rock presence and
maturity and to address the other three key elements, reservoir, trap and seal was carried out. During this process a series of seabed pockmark
trends were observed in both basins, which were further investigated and correlated to the petroleum systems evaluation with the main
objective of understanding their potential application as a hydrocarbon phase indicator. Procedure and Results The recent significant
hydrocarbon discoveries made by TotalEnergies, Shell and Galp in the Orange Basin have proven a world class Aptian age source rock. First
ever available 3D seismic datasets in the deeper water settings of both the Orange and Pelotas basins show strong indications of the same
Aptian age source rock interval. The predicted hydrocarbon phase is based on thermal maturity modelling using geothermal gradient available
information in the Orange Basin and a BSR-derived geothermal gradient in the Pelotas Basin. Both models place a significant portion of the
proven Aptian source rock source rock in the oil window. A series of observed round to elliptical seabed depressions, known as seabed
pockmarks, have been mapped in both basins. In the Orange Basin they are more densely concentrated towards the west of the 3D surveys
which are located inboard of the Outer High, a structural feature interpreted as a basement ridge present along the basin margin. These
pockmarks can be seen migrating down slope and as the thermal maturity model indicates, seem to be closely related to the presence of oil in
deeper reservoirs. Oil presence is also supported by abundant sea surface oil seeps in the same area. The pockmarks are associated with narrow
fluid flow pipes and vents with indications of down dip migration of the fluid pipes through the Tertiary, which fits with a progressive burial of
the Aptian and migration of fluid s further down dip. In the deeper present-day basin setting of the Orange Basin and in a similar setting in the
Pelotas Basin, the pockmarks are aligned in linear trends. In the Orange Basin, just below the linear pockmark trend, there are numerous AVO
Type 111 anomalies in the fold and thrust belt of a large gravity driven system. In the Pelotas Basin these pockmarks are related to the thickest
(up to 400 m) source rock section, modelled to be in the oil window. There are strong indications of hydrocarbon accumulations in all the
Cretaceous and Early Tertiary sequences crossed by the inferred pathway of the hydrocarbon to the seabed. A similar interesting relationship
has been observed in the Punta del Este Basin in work done as part of a joint publication with Ancap. Conclusions The seabed pockmark trends
revealed by the recently acquired 3D seismic datasets strongly correlate with an oil hydrocarbon phase. Even when this is still an observation,
as more datasets are acquired, identification and evaluation of pockmark trends is becoming an important indicator in the search for oil.



