Geophysics 224  Assignment 3 – Seismic reflection and refraction

Question 1 

[image: image1.jpg]e

Figure 3-6 Field seismogram from the Connecticut Valley, Massachusetts. Geophone
traces are labeled 1-12. The first geophone is located 5 m from the energy source. The geo-
phone interval is 3 m. First breaks for each trace are indicated by a downward directed

arrow. Timing lines are at 5-ms intervals. The record encompasses 100 ms. This seismo-
gram exhibits a classic two-layer pattern.




The figure above shows an unreversed seismic refraction profile. 

(a) Compute the velocity at which the direct wave travels. Compute maximum and minimum velocities consistent with the measured data (i.e. estimate an uncertainty in v1).

(b) Compute the velocity (v2) for the refracted arrival. Again, compute maximum and minimum velocities consistent with data (i.e. estimate an uncertainty in v2).

(c) What is the depth of the layer with velocity v2? What are the maximum and minimum values that are possible?

(d) A third layer is present in the study area with v3 = 3000 m/s, but is not observed on the seismogram above. What is the minimum depth at which it could be located?

(e) What assumptions have you made answering (a)-(d)?

Question 2

Clearly explain what is meant by :

(a) interval velocity 

(b) r.m.s. velocity 

(c) stacking velocity. 

Question 3
A 48-channel streamer has hydrophones spaced 10 m apart. As the survey ship moves forward, a shot is fired every 40 m.  

(a) What is the fold of CMP coverage? 

(b) To obtain 24-fold coverage, what must the new shot interval be?

Illustrate each answer with a sketch

Question 4
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The figure above shows two depth sections through the subsurface. Sketch the shape of the zero-offset time section that would be recorded by a profile that crosses the area. 

There is no need to compute exact travel times, but include the effects of diffractions etc in a qualitative manner. Velocities are in m/s and show relative velocities.

Question 5

Read chapter 5 from Kearey and Brooks, Seismic refraction methods

This assignment will be due in class  Tuesday April 4th 2006. 
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