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Abstract

The Ceara Basin is one of the five sedimentary basins that constitute the Equatorial Margin of Brazil, which gained notoriety after the
discovery of significant volumes of hydrocarbons in turbidites on the African Equatorial Margin and in the Guyana- Suriname basins.
However, this basin's seismic stratigraphic evolution of the Lower Sequence (possibly from the Barremian) to the Miocene remains unknown.
This study aims to characterize the surfaces of the Lower Sequence up to the Miocene, highlighting some elements of the petroleum system,
such as source and reservoir rocks. For this purpose, a seismic volume processed with Full Waveform Inversion (FWI) and depth migrated,
provided by TGS, and two wells drilled by Petrobras in shallow waters, namely 1-CES-41- CE and 1-CES-54-CE, provided by the National
Agency of Petroleum, Natural Gas and Biofuels (ANP), were used. These data were interpreted using Paleoscan software, where surfaces were
generated. The AASPI software was also used to generate the seismic attributes RMS Amplitude, GLCM, Sobel and Spectral Decomposition.
The Lower Sequence is characterized by continuous high-amplitude reflectors associated with NW-SE normal faults, forming rotated blocks
within half- grabens. These structures are linked to continental sedimentation in structural lows. The Rift 1 is defined by a high-amplitude
reflector, NW-SE faults in a domino pattern, and significant pelitic and sandy sedimentation. The faults exhibit syn-depositional growth,
controlling the formation of half-grabens. The Rift 2 is marked by a low- amplitude reflector and NW-SE faults that tilt the blocks, with a
predominance of pelitic sedimentation. The Albian marks the end of the post-rift phase, characterized by mild tectonic activity, a few half-
grabens, and sedimentary thickening near NW-SE faults, particularly the Mundat Fault. The Lower Oligocene displays discontinuous high-
amplitude reflectors segmented by faults with NW-SE, NNW-SSE, and NE-SW orientations. It includes a sinuous channel (NE-SW) and two
channel complexes (WSW-ENE), with Complex 1 being more sinuous and exhibiting parallel to chaotic seismic facies. Sandy deposition
dominates within the channels, while pelitic sedimentation prevails on the platform and interchannel areas. The Upper Oligocene also features
discontinuous high-amplitude reflectors segmented by faults with varied orientations. It includes sandy-filled channels and lobes (NE-SW) and
a channel complex (WSW-ENE) formed by merging two channels. Sandy deposition dominates the channels, while pelitic sediments
accumulate at the platform break and interchannel zones. The Miocene exhibits discontinuous high-amplitude reflectors segmented by faults
with varied orientations. Sandy-filled channels and lobes (NE-SW) and a channel complex (WSW-ENE) formed by merging two channels are
observed. It is concluded that the Lower Sequence (possibly Barremian) is only limited to the Mundau sub-basin in some grabens. The rift
phase I has a more extensive areal distribution, as it is present in the two sub-basins (Mundau and Icarai) and is predominantly siliciclastic in
nature with an interlaced fluvial environment. The rift 1l phase also has a sizeable areal distribution, as it is lacustrine and flooded the
siliciclastic deposits of the rift | phase. The turbidite deposits of the drift phase of the basin are classified as a meandering channel, prodelta,
mixed, and channel-levee turbidites.



