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Abstract 

 

The presalt Santos Basin in Brazil presents unique challenges, including heterogeneous reservoirs, that necessitate the generation of high-

quality seismic images to ensure accurate delineation and optimal exploitation of the field. This case study shows the applications of developed 

workflows that utilize large ultra-deepwater ocean-bottom node (OBN) acquisitions amounting to 13,000 nodes covering 4,000 sq km coupled 

with contemporary broadband signal processing and imaging technologies to address the challenges posed by this geological setting. In this 

study, we focus on the integration of four contemporary processing technologies: simultaneous water velocity, clock drift, receiver and source 

positioning correction (SWC), interbed multiple attenuation, elastic full-waveform inversion (EFWI), and least-squares migration in the image 

domain (LSMi). Coupled with OBN acquisition, these technologies enhance seismic data quality, interpretability, and reliability, thereby aiding 

exploration and production decisions. To ensure accurate OBN imaging in deep water, we must correct uncertainties in node and source 

positions, clock drift, and water velocity variations. The SWC method utilizes the picked and modeled direct arrival time along with the first-

order water-bottom multiple to simultaneously invert for water velocity variation, clock drift, and node and source position corrections. This 

approach reduces the crosstalk between the estimated clock drift and node depth. When applied to these surveys, it significantly reduced 

residual travel time errors. Interbed multiple attenuation is crucial in this setting, which is characterized by complex geological formations, 

including stratified salt layers that introduce internal multiples in the presalt target region. We employed a data-driven Jakubowicz and 

Marchenko-based multiple prediction approach and combined it with a novel method that utilizes OBN data directly, bypassing the need for 

legacy streamer data, and improving model accuracy with full-azimuth gathers. The models were then subtracted in the image domain. For the 

earth model building (EMB) step, the geological complexities of the Santos Basin require the use of advanced modeling techniques that fully 

utilize the broadband, long-offset data from OBN acquisitions. Our EMB workflow used EFWI with enhanced-template-matching objective 

function in conjunction with multiscale common-image-point tomography, to minimize residual moveout and increase well data correlation. 

Finally, LSMi is used to compensate for the presalt illumination variations caused by the complex top-of-salt geometry. If these effects are not 

corrected, they will adversely impact the image and quantitative interpretation, including analysis of amplitude versus angle-azimuth and 

amplitude inversion. The elements of the signal processing and imaging workflow presented enabled deep-water OBN data to deliver 

significant improvements in image quality relative to previous seismic data. In addition to structural interpretation, the final results enable a 

more advanced inversion of seismic properties of the reservoir due to higher fidelity of the angle-azimuth partitions. These developments 

enhance seismic imaging and interpretation, supporting more informed decision-making in exploration and production operations. 


