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Abstract

The Pitu discovery in the Potiguar Basin marks the first occurrence of deepwater hydrocarbons in the region, with reservoirs located in the
Middle-Upper Aptian of the Alagamar Formation (Upanema Member). These reservoirs are composed of fine to very fine sandstones
interbedded with shales and siltstones. Despite the differences between the discover well and its extension well, the seismic response presents
similar patterns, making sand prediction based solely on seismic attributes challenging. This study proposes a facies model integrating seismic
and geological data, allowing a more detailed understanding of the study area. The 3D seismic data, seismic attribute maps, spectral
decomposition, seismic horizons, and well log data were used as input. Different seismic attributes were tested to improve the characterization
of the reservoir interval, while pre-stack depth migration (PSDM) was applied to increase the seismic resolution. Broadband-oriented depth
migration (PGS) helped improve the imaging and resolution of the seismic data in the studied interval. From this product, in order to
understand the spatial distribution of the reservoirs, it was necessary to pre-conditioning the seismic data, increasing the signal-to-noise ratio in
the sections with poor seismic imaging, facilitating the perception of faults, amplitude changes, etc. After this step, several post-stack
processing techniques aimed at individualizing features that are difficult to visualize in amplitude maps, based on the dominant frequency, were
performed in this study, such as the Derivative attribute of the seismic volume, which presented the best result in highlighting vertical
variations in the signal indicative of facies changes. In addition, geological data from ultra-deep wells in the study area were analyzed,
including lithological descriptions and composite logs. The structural analysis revealed a predominant fault system in the WNW-ESE direction,
which segment the structure associated with the hydrocarbon accumulation. Minor NNW-SSE faults are limited by larger NW-SE faults,
forming a characteristic rhombohedral pattern. This structural framework is essential to understand the compartmentalization of the reservoir
and the migration pathways of the hydrocarbons. The modeling was performed using the gridless approach, which eliminates the need for a
priori construction of a grid, avoiding restrictions on the resolution and the forced adaptation of the input data to the grid. This allows a direct
transition from the structural model to the modeling of the rocks and their properties, preserving the original resolution of the data and
improving the mapping of the reservoir heterogeneities. Furthermore, this approach maintains the quality of the interpretation of horizons and
faults, since there is no need to “smooth” these features to adapt to a grid, ensuring greater geological fidelity and reducing distortions that may
impact the prediction of reservoir behavior. This study reinforces the importance of gridless modeling in the characterization of deepwater
lacustrine reservoirs, providing a more accurate representation of heterogeneities and reducing uncertainties in the prediction of petrophysical
properties. This approach allows for a more accurate geological description, without the limitations imposed by regular grids, resulting in more
realistic and reliable models for strategic decision-making in reservoir exploration and development.



