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Abstract

The Potiguar Basin, located in northeastern Brazil, spans both onshore and offshore regions along the Equatorial Margin. The onshore portion,
covering approximately 48,000 km2, is highly exploited, while the offshore portion, encompassing around 20,000 km2, remains less explored.
The Potiguar Basin features sedimentary sequences influenced by fluvial, deltaic, shallow marine, and deepwater depositional systems. The
main reservoirs in the Potiguar Basin include sandstones from the rift phase and transitional to marine sandstones from the post-rift/drift phase.
Exploring for oil and gas in underexplored deepwater areas with limited well and 3D seismic data requires an integrated approach to assess
subsurface uncertainty and mitigate exploratory risks. This study outlines a systematic exploration workflow that combines regional geological
understanding, seismic interpretation, and an analog-based approach to de-risk reservoir presence/effectiveness and estimate reservoir
properties ranges for exploratory evaluation. Due to limited direct well calibration, petrophysical analogs from adjacent basins were
incorporated to estimate reservoir quality. Analyzing the geological characteristics and reservoir properties of these analogs was key to evaluate
potential for hydrocarbon resources in deep water. This approach aims to maximizes exploration success in a data-scarce environment by
integrating multiple disciplines, leveraging regional analogs, and systematically reducing uncertainty. Petrophysical studies indicate that
reservoir quality can be variable, with porosity ranging from 10-30%, with diagenesis and depth of burial being critical factors influencing
porosity degradation. While rift phase reservoirs are primarily fluvio-lacustrine and fluvio-deltaic, post-rift/drift reservoirs range from shallow
to deep marine settings. Analog selection considered reservoirs that share key geological characteristics, including depositional environment,
stratigraphy, and reservoir properties. Key reservoir analogs included fields from the following basins: Campos Basin which is characterized by
proven turbidite reservoirs, composed by deepwater channels and lobe complexes. Notable examples include Jubarte, Roncador, Albacora,
Namorado, and Marlim fields. The Tano Basin, located in the West African Transform Margin, shares a similar syn- and post-rift stratigraphic
evolution. The reservoirs in this basin are primarily basin floor fans, with Jubilee Field serving as a prominent example. The Guyana-Suriname
Basin is known for its proven stratigraphic traps within deepwater depositional systems, which include channelized and lobe-related reservoirs.
Significant field examples in this basin are Liza, Payara, and Yellowtail. The integration of petrophysical analogs from adjacent basins,
combined with a systematic exploration workflow, enhances the prospectivity of the underexplored deepwater regions of the Potiguar Basin.
By leveraging regional geological understanding, seismic interpretation, and analog-based approaches, this study effectively identifies and de-
risks hydrocarbon prospects. The findings underscore the importance of multidisciplinary integration and the use of analogs in reducing
uncertainty and maximizing exploration success in data-scarce environments. This approach not only advances our understanding of the
Potiguar Basin's deepwater potential but also provides a robust framework for future exploration endeavors in similar geological settings.



