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over the processed image from Hall et al. (2007) are shown in Figures A.11 and A.12. 

However, because of the lack of information about the velocities in the area, we cannot 

have a great deal of confidence that the interval velocities represent the true velocity 

structure of the subsurface because of the limited amount of good data and consequent 

lack of good focusing picks. There was no well data available to provide constraints on 

the velocity model. 

 

 
Figure A.11. Stacked section before (top) and after (bottom) pre-stack migration. 
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Figure A.12. Comparison of geologic cross-section of the West Castle area (top; Norris, 
1993) to migrated section from Hall et al. (2007). LT = Lewis Thrust, GT = Gardiner 
Thrust; CT = Coleman Thrust.  
 
A.4 Conclusions 

Conclusions for Part I 

We used refraction seismic analysis on short 3C receiver spreads to determine 

shallow P- and S-wave velocity structures. 

The analysis of first arrivals is a suitable tool to compute these corrections 

because it gives velocity information at every shot point. This is an advantage that is not 

usually found on different near-surface determination methods. 

This first approach to the near surface structure of the West Castle area showed a 

2-layer model with P-wave velocities of 640 to 2700 m/s and 500 to 900 m/s for the S-

wave velocities. The resultant VP/VS values were between 2.8 and 3.5, which 

corroborates some of the results presented in the literature where unconsolidated 



190 

sediments VP/VS is  from to 2 up to 8. According to our results, the water table location 

could be at 8 m with velocities between 1800 to 2700 m/s. 

Conclusions for Part II: 

The 2D seismic data set processed for the West Castle area constituted a 

challenge in terms of amplitude compensation, noise rejection and migration. The low 

signal-to-noise ratio caused by the strong air wave and surface waves made difficult the 

observation of the seismic reflectors for this area. The quality of the data was variable 

along the line, especially in the areas close to the West Castle River. Strong reflectors 

were observed in the south of the line and they allowed the interpretation of some of the 

small faults and thrusts of the area. The small spacing between receivers and sources was 

not an advantage for a geologically complex area as this one; instead a more powerful 

vibroseis source is suggested as well as a bigger spacing between receivers. Explosive 

sources might be a good idea for this area, helping to eliminate some of the vibroseis 

source generated noise. 

 
 

 

  




