Seismic Characterization of Upper Cretaceous Deep-Water Deposits in Amapa - Foz do Amazonas Basin
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Abstract

Exploration interest in the Equatorial Margins has peaked following significant oil discoveries in the Guyana-Suriname basins, with proven
reserves over 18 billion barrels of oil. However, in the Brazilian equatorial margin, the deep-water play remains underexplored particularly
along the Amapa Deep Water (ADW) in the Foz do Amazonas Basin where only a few well tests have been undertaken on legacy seismic data.
In this study we demonstrate prospectivity of the ADW using a suite of recently acquired, regional 3D seismic data which has been processed
using the latest FWI imaging techniques. Intensive mapping of the dataset has produced a comprehensive stack of stratal slices on which we
have undertaken geomorphic and seismic attribute analysis. Our analysis indicates interbedded sandy-shaly deep-water stratigraphy where the
more porous sands exhibit low acoustic impedance values. Seismic attributes such as Maximum Negative Amplitude proved to be the most
effective means of differentiating sand bodies (negative amplitudes) from the clay-rich matrix, and their geometries such as channels and lobes
on stratal slices. This has enabled us to reconstruct the slope’s evolution throughout the upper Cretaceous, identifying a basin floor fan system
with a significant influx of sands, possibly established during the maximum regression of the period. A key question regarding these deposits
though is if they provide DHI supported prospects. To address this, we undertook an AVO study of the dataset, a key part of which utilized
calibration with recently released well data from French Guiana. The GM-ES-1 well (Zaedyus wildcat, French Guiana Basin) was drilled
approximately 100 kilometers NW of the study area. It tested oil-bearing Upper Cretaceous channels and turbidite deposits which is the closest
analogue for the deep-water, Upper Cretaceous deposits of the Foz do Amazonas Basin. An AVO feasibility analysis performed in this well
indicates strong AVO Clas 11l anomaly and served as a proxy to calibrate the AVO responses in the Foz do Amazonas datasets, thus improving
the confidence in future AVO analysis in this area. Our AVO analysis yields optimistic results regarding the fluid types within the sands
identified. This study has provided a robust and updated evaluation of the prospectivity of the Cretaceous slope play in the ADW that is
supported by geological and geophysical evidence.



