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Abstract 

Submarine hazards mapping represents a fundamental step in drilling operations, not only for mitigating the inherent risks of the process but also for optimize well placement. In the deep waters of the Ceará Basin, the limited well information and the geological complexity observed in several stratigraphic intervals poses significant obstacles for an accurate geological prevision. In situations like the one previously mentioned, the seismic data can play a significant role in order to extract relevant information for submarine hazards analysis. The proposed study is based on the implementation of an unsupervised classification workflow for mapping potential drilling risk zones in a shallow interval of the Ceará Basin, being delimited in the Mundaú sub-basin. The inputs for this work include a seismic volume reprocessed in 2012 and a well dataset used for quality control. The classification process uses an unsupervised method based on neural network (Growing Neural Gas, Fritzke (1995)) and it is divided into three steps. The first one began with the generation of seismic attributes from the original amplitude data, which were used later as input for the subsequent PCA analysis step. In this second step, a study of the variance of each seismic attribute was conducted to reduce possible redundancies in their responses and highlight data heterogenies.  Finally, for the classification, a model was trained and a facies volume from the Oligocene to Recent was generated. In this volume, a notable distinction was observed among four prominent facies, with one of them being specifically associated with amalgamated turbidite channel systems. These systems could represent a significant risk to drilling operations due to its complex nature, including rapid changes in sedimentary characteristics, potential for fluid flow pathways, and the risk of encountering high-pressure zones. The distribution of this facies shows a notable variation, becoming more abundant in lower portions and gradually diminishing, confined to southern regions of the study area. The analysis of turbidite facies distribution, together with the interpretation of the seafloor map, allowed the delineation of high-risk zones, identifying regions with interposition of the turbidite systems facies with submarine canyons and ravines from the seafloor map. 
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