Mass Transport Complexes: A Case Study in the Late Cretaceous of Ceara Basin, Brazilian Equatorial Margin
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Abstract

Since oil and gas reservoirs in deep-water environments of the Atlantic Equatorial Margin began attracting significant attention as a new
frontier for exploration, studying features of these depositional systems has become increasingly important. In deep-water marine
environments, sedimentary systems exhibit characteristics that differ significantly from those in shallow-water settings, particularly in
submarine channel systems. These differences profoundly influence reservoir features, including the development and distribution of Mass
Transport Complexes (MTCs). These complexes are crucial in slope environments, particularly turbidite systems, as they affect channel
evolution, abruptly altering its direction and interfering with flow velocity regimes, which can lead to mistaken interpretations, such as wrong
sea level variations definitions. Thus, this study aims to evaluate the influence of Mega Mass Transport Complexes on deepwater channel flow
conditions; for this, we studied the Maastrichtian Submarine Channel System of the Icarai Sub-Basin (Ceara Basin) in the Brazilian Equatorial
Margin. For this purpose, a 3D seismic data provided by TGS and processed using Full Wave Inversion (FWI) was utilized, in which 50
horizons were mapped from the base to the top of the channel system. Several seismic attributes, including spectral decomposition and
variance, were applied to enhance the identification of the region's structural framework and RMS amplitude and sweetness to characterize the
reservoir properties. In the studied channel system, two large and distinct MTCs were identified in the intermediate/lower slope area and the
abyssal plain. The Intermediary MTC exhibits sharp contact, with parallel reflectors and no visible deformation, interpreted as part of the
channel margin. This MTC influenced the channel morphology during the system's development, altering its course. Initially, the channel was
connected to another channel further north, but the MTC caused their separation. Later, these channels rejoined, suggesting that the MTC
played a critical role in influencing this directional shift. The deepest MTC, a large slide deposit, is observed and is likely caused by the
slumping of the channel wall, which becomes considerably more sinuous at this point. Like the previous MTC, this slide also causes a change
in the channel's direction, pushing it further south and increasing its separation from the secondary channel. These two MTCs reduced the
channel’s flow regime, allowing for a more significant deposition of medium- to coarse-grained materials essential for forming potential
reservoirs.



