Geophysics 224  Assignment 2 – Seismic reflection
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1. The figure shows a shot gather that was recorded in a location where the subsurface consists of a series of horizontal layers. The travel times are listed on the attached table. You may answer the following by using graph paper or Excel. A copy of the travel times will be distributed by e-mail.

(a) For the first reflection plot a graph of  normal moveout (NMO) as a function of  offset squared (x2). Remember that the equation for normal moveout is an approximation that is valid for x << z1. Up to what value of x is the approximation valid? 

(b) Compute values for the thickness (z1) and velocity (v1) of the first layer.

(c) To confirm your answer, plot t2 versus x2 and compute the thickness (z1) and velocity (v1) of the first layer.

(d) For reflections 2,3 and 4, list the travel times at zero offset (t2, t3 and t4 ).

(e) Plot normal moveout as a function of x2 for reflections 2,3 and 4. Using the normal moveout equation 
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compute the r.m.s. velocities (Vrms, 2, Vrms, 3 and Vrms, 4). Be careful to only use travel times for which the equation is valid.

(f) Use the Dix equation to compute v2, v3 and v4
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(g) From the travel times at normal incidence (t2, t3 and t4) compute the depths of the interfaces below the surface.

(h) What does the shot gather tell us about the properties of the 5th layer?

______________________________________

x(m)    ref1(ms) ref2(ms) ref3(ms) ref4(ms)

______________________________________
 -200.000   235.36   477.26   723.17   966.07

 -190.000   233.08   476.55   722.84   965.89

 -180.000   230.87   475.86   722.53   965.72

 -170.000   228.76   475.21   722.24   965.56

 -160.000   226.75   474.59   721.96   965.41

 -150.000   224.85   474.01   721.69   965.27

 -140.000   223.06   473.47   721.45   965.13

 -130.000   221.37   472.96   721.22   965.01

 -120.000   219.80   472.50   721.01   964.89

 -110.000   218.35   472.06   720.81   964.79

 -100.000   217.01   471.67   720.63   964.69

  -90.000   215.80   471.31   720.47   964.60

  -80.000   214.70   470.99   720.33   964.53

  -70.000   213.73   470.71   720.20   964.46

  -60.000   212.89   470.47   720.09   964.40

  -50.000   212.17   470.26   720.00   964.35

  -40.000   211.58   470.09   719.92   964.30

  -30.000   211.12   469.96   719.86   964.27

  -20.000   210.79   469.86   719.82   964.25

  -10.000   210.59   469.80   719.79   964.23

    0.000   210.53   469.79   719.79   964.23

   10.000   210.59   469.80   719.79   964.23

   20.000   210.79   469.86   719.82   964.25

   30.000   211.12   469.95   719.86   964.27

   40.000   211.57   470.09   719.92   964.30

   50.000   212.16   470.26   720.00   964.35

   60.000   212.88   470.46   720.09   964.40

   70.000   213.72   470.71   720.20   964.46

   80.000   214.69   470.99   720.33   964.52

   90.000   215.78   471.31   720.47   964.60

  100.000   217.00   471.67   720.63   964.69

  110.000   218.33   472.06   720.81   964.79

  120.000   219.79   472.49   721.01   964.89

  130.000   221.36   472.96   721.22   965.01

  140.000   223.04   473.47   721.45   965.13

  150.000   224.83   474.01   721.69   965.27

  160.000   226.73   474.59   721.95   965.41

  170.000   228.74   475.20   722.23   965.56

  180.000   230.85   475.85   722.53   965.72

  190.000   233.06   476.54   722.84   965.89

  200.000   235.36   477.26   723.17   966.07

_______________________________________________________
2. Read chapters 3 and 4 in the textbook
This assignment will be due at class on Thursday March 16th 2006. 

Please contact Ersan or myself if you have questions or simply need some inspiration to get started.
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