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Compressional Waves Shear Waves

Relationship between Vp and Vs

• Averaged Vp/Vs = 1.732 for the crust

• For mafic rocks, Vp/Vs = 1.81

• For felsic rocks, Vp/Vs = 1.70
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Q. What is the difference between refraction and reflection?
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Q. What is seismic refraction?
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Seismic Refraction: the signal returns to the surface  by refraction at subsurface 

interfaces. And is recorded  at distance much greater than depth of investigation.
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Applications for seismic refraction:

• Depth to bedrock.

• Groundwater exploration.

• Crustal structure and tectonics.
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• When doing a seismic refraction survey, a recorded ray can come from three main paths:
– The direct ray
– The reflected ray
– The refracted ray

• Because these rays travel different distances and at different speeds, they arrive at different 
times

• The direct ray and the refracted ray arrive in different order depending on distance from source 
and the velocity structure
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If V2>V1, then as i increases, r increases faster
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Critical Refraction

At Critical Angle of incidence ic, angle of refraction r = 90o
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