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Abstract

The transition between the Devonian and Carboniferous was marked by a series of changes in global climate patterns, which significantly
affected sedimentary processes, composition and the succession of sedimentary sequences. In this context, the Oriximina Formation is
characterized by the deposition of sandstones, shales, siltstones, and diamictites in a shallow water environment, under periglacial influence,
and associated with significant fluctuations in sea level, a common phenomenon due to the climatic variations associated with global cooling at
the end of the Devonian. To improve the stratigraphic hierarchy and gain a more comprehensive understanding of eustatic controls on
sedimentation, four main sequences were identified. This classification was carried out through the integration of different type of data, such as
well correlations, electrical log analysis, core samples, and thin sections. In this context, Transgressive Surfaces and Maximum Flooding
Surfaces played a crucial role as regional stratigraphic markers, primarily because they represent the largest horizontal extent of stratigraphic
events. These surfaces proved to be essential for the identification of depositional sequences in various sedimentary environments, providing a
better understanding of depositional dynamics and the climatic variations that characterized the end of the Devonian. In terms of reservoir
quality, the main reservoir facies are the tidal channels and tidal bars which porosity can reach around 18% and permeability 80 mD. To assist
in identifying the main reservoir intervals, sedimentary process modeling was used, which enables the simulation of sediment deposition in
sedimentary basins over time, considering factors such as sea level fluctuations, tectonic activity, sediment flux, and climatic variations. This
approach provides a clearer understanding of where and how reservoir rocks were deposited and preserved, while also offering insights into
their spatial distribution and connectivity with other depositional systems. The forward stratigraphic modeling of the Oriximina Formation was
performed using Geological Process Modeling (GPM). The algorithm used for GPM is available in the Petrel Software from Schlumberger and
was first developed by Tetzlaff (1987) with later modifications by Hill et al. (2009), Tetzlaff and Priddy (2001) and Tetzlaff et al. (2014). For
the modeled area, a polygon covering 4.985,5 square kilometers was delineated in the central part of the basin. This polygon was selected
primarily based on well density, ideally, there should be sufficient well control to ensure that the model accurately represents the observed
thicknesses, enabling more reliable extrapolation of information in areas with limited data. The model has proven to be efficient, particularly in
intervals lacking well samples. By calibrating depositional facies, the model provides a deeper understanding of reservoir geometry, aiding in
the prediction of more accurate reservoir facies, the construction of depositional models, resulting in a better control of the uncertainties to
define the well location.



