Structural Framework Using 3D Seismic in Deep Water - Barreirinhas Basin, Equatorial Margin, Brazil
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Abstract

The offshore Barreirinhas basin is located on the Brazilian Equatorial Margin and was formed during the separation of Africa and South
America. The basin's structural framework comprises rifting stages from the Aptian to the final separation during the Albian, followed by
marine mega-sequences from the Cenomanian to the present. Recently reprocessed seismic data provides new insight into the structural
evolution of this emerging exploration frontier. Structurally, the Barreirinhas Basin is considered a classic example of a rhombic transtentional
basin, controlled by dextral movement along the Romanche Oceanic Fracture Zone. To date, few studies have examined the offshore segment
of the basin, particularly in deep and ultradeep waters which are considered to represent a new frontier area with few wells drilled. The new
seismic data allows detailed mapping of main unconformities and faults, by which we document the structural events and their correlation with
depositional episodes to infer the stratigraphic record. At least five deformational events are identified and mapped using 3D seismic data
combined with 2D regional seismic lines, wells, and magnetic data: 1) an Aptian transtensional rifting stage, 2) an Albian sag phase, 3) two
gravitational synthetic duplexes complex (Cenomanian to Santonian), 4) Campanian to Maastrichtian gravitational thrusts, and 5) an Oligocene
to recent detachment fold and gravitational thrust system that locally emerges to the sea bottom. From north to south, the structural framework
develops from a transpressive to a transtensional regime. In the north, the thrust system is more expressive, with both duplexes and thrusts,
whereas in the south, only mild duplexes are detected. The characterization of the deformational stages constrained by the detachment surfaces
allowed us to identify and correlate the main mega-sequences, and to relate them to prior regional studies based on 2D lines. This allows
correlation with the portions of the basin that were not deformed by the gravitational thrusts, permitting an integrated stratigraphic
interpretation and improved understanding of exploration potential.



