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Abstract
The São Francisco sedimentary basin is a new frontier basin with a propensity for natural gas and in recent years the Geological Survey of Brazil and Agencia Natural do Petróleo, Gás Natural e Biocombustíveis has made available geophysical and geological data to encourage research on land Brazilian sedimentary basins. Despite the availability of this information, in western Bahia, the basin is still little studied geologically. Given this scenario, this work aimed to build a 3D-geological-model to generate information about the geometry of the basin, between Barreiras and São Desidério, where the Bambuí and Urucuia Groups outcrop. The Bambuí Group is partially deformed as a result of the Brasiliano Orogeny and some lithostratigraphic units of the same were renamed to São Desidério, Serra da Mamona and Riachão das Neves Formations. This deformation may have influenced the storage of hydrocarbons and 3D-geological-modeling can be an alternative to understand the geometry of the basin and the relationship with tectonic structures. The 3D-geological-model was built from the integration of magnetic data, 1:25,000 geological and topographic maps, field geological data, water-well and seismic data. Magnetic data from the Bambuí Aerogeophysical project were used, which were interpolated, reduced-to-the-pole and then the Tilt-Depth was generated, to estimate the depth of the basin's magnetic basement. The tilt-depth along with the other data was used to build the explicit 3D-modeling in Leapfrog Geo. The 3D model was calibrated with geological information and seismic lines. In the 3D-geological-model, the basement of the basin presents relief ranging from -51m to -1700m, the shallowest portion predominates south of São Desidério and the deeper depth of the basement, or the greatest thickness of the basin, occurs in the center-northern of the analyzed area. An average depth of 645m was used to separate the Urucuia and Bambui Groups. The Bambuí group was separated into the São Desidério and Serra da Mamona Formations, at a depth of 444m. The base depth of the São Desidério Formation is unknown, and to adjust this information, the seismic section 0284-0104 was used, and the depth of -350m was adopted. The seismic line was also used to adjust the oldest stratigraphic units, the interval from -350m to -700m was used for the Paranoá Group, and in the lower levels up to the basement, the Espinhaço Supergroup occurs. In addition to modeling, an N-S geological section was generated, where two grabens were verified, Boqueirão dos Rodrigues and Baraúna, northern of São Desidério, both in NE-SW direction, and associated with the São Desidério-Cotegipe magnetic lineament. The NE-SW structure in this portion of the basin was originated from the Neoproterozoic events and formation of the Rio Preto Belt. The integration of geological-geophysical data allowed a better understanding of the geometry of this portion of the basin, making it possible to estimate the average depth of the basin, the identification of non-outcropping stratigraphic units with potential for hydrocarbons, such as the top of the Paranoá Group, and possible targets for exploratory gas wells, in the Grabens region and southern of São Desidério.
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