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Abstract

This study systematically evaluates the depositional framework of a turbidite petroleum reservoir within the Maracangalha Formation,
Reconcavo Basin, through the interpretation of well-log data. Focusing on the Caruagu and Pitanga Members, the research aims to refine the
understanding of depositional processes, electrofacies distribution, and petrophysical characteristics governing reservoir heterogeneity. Given
the structural complexity of the study area, accurately delineating depositional facies and their implications for connectivity is essential for
optimizing hydrocarbon exploration and production strategies. Geophysical datasets obtained from the National Agency of Petroleum, Natural
Gas, and Biofuels (ANP) were rigorously processed and integrated into specialized geological interpretation software. The analysis of gamma-
ray, resistivity, sonic, and density logs facilitated the identification of lithological variations and depositional trends. Employing the Galloway
(1998) methodological framework, six principal electrofacies were classified: (a) debris flow deposits, exhibiting abrupt log variations and low
porosity; (b) lobe-associated turbidites, marked by serrated gamma-ray profiles and internal heterogeneity; (c) channelized turbidites,
characterized by low gamma-ray values and high resistivity, indicative of high-quality, homogeneous sandstone reservoirs; (d) soft-sediment
deformation structures (SSDS), displaying irregular log signatures attributable to injectite occurrences; (e) remobilized delta-front deposits,
distinguished by abrupt log fluctuations indicative of sediment redistribution; and (f) in situ delta-front deposits, exhibiting fining-upward
gamma-ray signatures. The results underscore the distinct petrophysical attributes of each electrofacies and their influence on reservoir quality.
Channelized turbidites emerged as the most promising reservoir facies due to their elevated porosity and permeability, which enhance fluid
migration and hydrocarbon retention. Conversely, debris flow deposits and remobilized delta fronts exhibited lower permeability and increased
clay content, acting as barriers to hydrocarbon flow. Additionally, the presence of SSDS and injectites introduces significant heterogeneities in
reservoir architecture, as these structures may enhance vertical connectivity while simultaneously contributing to compartmentalization. These
findings refine the understanding of the depositional and petrophysical dynamics within the Maracangalha Formation, offering a robust
foundation for reservoir characterization and field development strategies. The integration of well-log analysis with depositional modeling
provides critical insights into reservoir characterization within the Reconcavo Basin. The precise identification of high-quality reservoir facies
supports more efficient well placement strategies, thereby enhancing hydrocarbon recovery while mitigating exploratory uncertainties. By
elucidating the relationships between depositional facies and petrophysical attributes, this study contributes to a more comprehensive
framework for evaluating hydrocarbon potential in turbidite reservoirs.



