
High-Resolution Seismic Imaging of Quaternary Gas Seeps in the Northern Santos Basin  

 
O. T. Fukushima1, P. G. Bauli1, G. T. Tagliaro1, M. Campeche Gama1, A. Briztke1 

 
1Instituto Oceanográfico (IO - USP), Universidade de São Paulo, São Paulo, São Paulo, BRAZIL 

 

Abstract 

 

In recent years, seismic data acquisition has achieved remarkable vertical and horizontal resolutions by combining technological advancements 

in seismic instrumentation with advanced processing techniques. However, in the context of academic research in Brazil, the acquisition and 

processing of high-resolution multichannel seismic data remain relatively uncommon. In this context, the CORE Laboratory of the 

Oceanographic Institute at the University of São Paulo has taken a pioneering step by acquiring a 800-tip Sparker System with a 48-channel 

streamer. The Sparker source operates at dominant frequencies between 450 and 750 Hz. Through the use of this equipment, this study focused 

on applying advanced processing techniques to generate unprecedented high-resolution images of potential gas seeps and gas accumulations in 

Quaternary sediments of the northern Santos Basin. The study area is situated near the established production fields of Tambaú and Uruguá, 

highlighting its importance for evaluating the effectiveness of high-resolution seismic methods in imaging potentially quaternary gas seeps. 

The multistep broadband processing workflow used to produce the high-resolution seismic images included the following stages: 1) Noise 

attenuation using spectral analysis; 2) Seafloor picking for static corrections; 3) Velocity model construction; 4) Spectral factorization and 

wavelet analysis; 5) Deconvolution; 6) Multiple and noise modeling for attenuation; 7) Pre-stack migration. 8) Stacking; and 9) Post-stack 

deconvolution. Each step involved extensive testing and experimentation to maximize the resolution of the acquired data. The final output was 

a high-resolution section with 300 m of signal penetration and a 20-50 cm vertical resolution. This section revealed parallel and truncated 

reflections (such as downlaps, onlaps, and offlaps). At a depth of 150 m below seafloor, a notable bright spot of ~300 m in length and 6 m thick 

was identified, interpreted as a possible gas accumulation on buried channel-like features. The data also revealed small artifacts in the form of 

single parabolas near truncated strata. The horizontal extent of these parabolas, 4000 m wide, suggests gas entrapment beneath impermeable 

overlying strata. As exposed, this work represents a significant advance for the identification of gas seepage and gas accumulations in 

Quaternary strata, which can be replicated across the Brazilian continental shelf. This study contributes to the development and diffusion of 

advanced seismic processing techniques within the Brazilian academic community. 


