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Abstract 

 

The Pará-Maranhão and Barreirinhas basins, in the central part of the Brazilian Equatorial Margin (BEM), are the focus of potential future 

hydrocarbon exploration. These basins are considered analogous to the prolific Guyana and Tano basins. Recently reprocessed 2D seismic data 

from a megaproject completed in early 2024, covering not only these basins but also Foz do Amazonas and Ceará basins, reveal attractive 

exploration opportunities with contrasting trapping mechanisms in Pará-Maranhão and Barreirinhas. This regional reimaging project in the 

BEM used a robust broadband 2D reprocessing workflow, focused on noise and multiple attenuation, combined with a pseudo 3D velocity 

model building process, which included five tomographic iterations and was then refined by 2D full-waveform inversion. The resulting seismic 

images show remarkable enhancement in definition and resolution at both deep and shallow intervals, allowing for a more confident structural 

and stratigraphic interpretation. To improve the regional geological understanding, the enhanced 2D seismic data, along with the horizon 

interpretation carried out on this dataset, were used to reconstruct a plausible 3D image projection. Deterministic and machine learning-based 

approaches were applied to project the 2D data as pseudo-3D seismic images after constructing approximate 3D structural and randomly 

sampled amplitude proxies. Having the 2D data projected in 3D format enables the application of advanced seismic interpretation tools such as 

volume rendering, geobody extraction, and multi-attribute overlay. Thus, the products from 2D reimaging and the 3D image projection are key 

to documenting the diversity of play types across the BEM. They are used in this work to perform an initial exploration assessment in Pará-

Maranhão and Barreirinhas. So far, no commercial hydrocarbon discoveries have been found in these basins; however, oil and gas were 

recovered from several wells, proving that BEM does support working petroleum systems. Previous exploration efforts targeted structural traps 

mainly in the shallow water, except for four wells drilled at a water depth greater than 2000 m; therefore, BEM can be considered a deepwater 

frontier region. Improved seismic data coverage in 3D will help to better understand the petroleum systems across this significant province. In 

the complex tectonic framework of Pará-Maranhão and Barreirinhas, structural exploration opportunities remain relevant, as shown on the 

improved seismic images. In these basins, they can be identified both in the passive margin and syn-rift intervals. In the passive margin 

sequence, the structural plays are mainly related to gravitational tectonics, which produced listric and toe-thrust faults. In the syn-rift sequence, 

structural plays are tilted blocks and structural highs associated with normal faults generated during the rifting phase. However, the most 

attractive opportunities are related to stratigraphic plays. In the Pará-Maranhão basin, the opacity technique in the pseudo-3D cube was used to 

isolate high-amplitude anomalies in the Upper Cretaceous. Some of these anomalies could be exploration targets as they may be deepwater 



sandstones terminating against volcanic highs. In the Barreirinhas basin, 3D general spectral decomposition and color blending have 

successfully highlighted low-frequency features in the Upper Cretaceous that could be suggested as deepwater channels with basin floor fans. 


