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Abstract: 

 

Seismic anisotropy is when the seismic velocities change with direction of wave propagation. 

Typically, in clastic strata, compressional velocities are higher in the direction parallel to bedding and 

lower in the direction perpendicular to bedding. This velocity variation causes problems with the 

estimation of seismic imaging velocities in the simple case of horizontal layering, and it causes 

lateral-position problems on seismic images below dipping anisotropic strata. In areas of complex 

structure, like the fold belts of Andean basins, there are often dipping anisotropic strata above 

exploration targets. To reduce exploration risk, we can apply anisotropic depth migration to the 

seismic images. 

 

A requirement of anisotropic depth migration—indeed, any seismic-imaging method—is an 

accurate model of the subsurface velocities. Complex-structure land areas often have seismic data 

with low data density and low signal-to-noise ratios, which increase the difficulty of creating an 

accurate velocity model from the seismic data alone. In this case, we rely heavily on structural 

geology for model constraints. We build a geologic velocity model and run a depth migration to see 

how the data responds. We test a variety of scenarios and let the seismic diagnostics guide our 

refinement of the velocity model. In this iterative method, we converge to a seismically constrained 

geologic model that optimizes the seismic image and corrects for the wave-propagation effects of 

seismic anisotropy and velocity heterogeneity. 

 

Numerical models and seismic data examples from the Andes illustrate the seismic-imaging 

problem and demonstrate the solution. 
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Rob’s seismic-imaging experience covers the major compressional basins worldwide. Taking 

a holistic approach to building velocity models for anisotropic depth imaging, he has successfully 

reduced exploration risk by correcting for the effects of velocity heterogeneity and seismic 

anisotropy on seismic images in 2D and 3D throughout the Americas. 
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