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Abstract 

 

Significant uncertainty in seismic imaging has been observed in an offshore field in the Arabian Gulf, in which the well-seismic correlation 

using conventional P-wave imaging (PP volume) fails to clearly display the reservoir horizons of interest. An initial review of legacy OBC 2C-

3D and 4C-3D seismic data reveals that 2C and 4C PP volumes alone are inadequate for imaging subsurface structures, particularly in areas 

with prominent gas cloud occurrences. This highlights the limitations and high uncertainty of relying solely on compressional (PP) data for 

seismic interpretation. The hybrid use of 3D multicomponent seismic data, including compressional PP and shear PS seismic data, offers 

distinct advantages over using compressional PP data alone, particularly when imaging the challenge subsurface areas beneath gas cloud zones. 

Shear waves primarily travel through the rock matrix and are largely unaffected by pore fluids, meaning that factors such as fluid type, 

saturation, and pressure do not influence shear wave propagation, unlike the compressional waves. This makes S-wave become extremely 

valuable especially when P-wave images are obscured by gas-filled pores. By acquiring different components of the seismic wave field, 

geophysicists can map complex reservoirs and extract information which was previously inaccessible. Additionally, PS seismic data provides 

significant improvements in well-to-well correlation and well placement compared to PP seismic data. In contrast, PP seismic data alone may 

struggle to resolve boundaries, particularly in challenging subsurface environments such as areas underneath the gas cloud zones. Integrating 

both PP and PS seismic data reduces the uncertainty in well log interpretation, while simultaneously enhancing the alignment between seismic 

and well logs data. This improved correlation enables more accurate well placement location, allowing operators to better define the reservoir 

and optimize drilling trajectories. PS seismic data also helps in precisely identifying key structural features, which are essential for maximizing 

resource recovery. All in all, PS seismic data provides superior seismic imaging and interpretation capabilities compared to PP seismic data, 

especially in gas cloud zones, leading to more efficient and effective reservoir management and exploration strategies. 


