EASC-310 Geophysics



Name ________________

Fall 2006

Lab 3:  Seismic Refraction

In the last lab, you learned about the movement of seismic waves within the Earth and the travel times of refracted waves.  This week you will use plots of distance versus travel time for the refracted waves to analyze the subsurface.  

1.  List the formulas for finding velocity and layer thickness for a three-layer model (i.e., two layers over a half space) based on slope and travel time.  Define each variable. 

2.  a.  Explain how you can determine the number of velocity layers based on the plots of distance versus travel time. 

b.  List two situations where seismic refraction methods are not useful?  Why? 

3.  a.  Construct a travel time curve for the given data. 

DISTANCE   TRAVEL TIME

(METERS)   (MILLISECONDS)

_________________________

  5          7.1

 10
      14.3

 15
      21.4

 20   
28.6

 25  
      35.7

  30
      42.9

 35
      48.5

  40
      51.0

 45
      53.5

 50
      56.0

 55
      58.4

 60
      60.9

 65
      63.4

 70
      65.9

 75
      68.4

 80
      70.8

 85
      73.3

 90
      75.8

 95
      77.5

100
      78.3

105
      79.1

110
      80.0

115
      80.8

120         81.6

b.  Examine the graph.  How many velocity layers can you distinguish?  For each layer, determine the velocity and thickness. 

c.  Draw a scale model to show your interpretation and label the layer velocities and thicknesses. 

Worksheet for problem 3

4.  a.  Construct a travel time curve for the data given below.

DISTANCE   TRAVEL TIMES (MILLISECONDS)

(METERS)   FORWARD      REVERSE

______________________________________

 10
      33.3
       33.3

 20
      66.7
       66.7

 30
     100.0
      100.0

 40
     111.4
      119.8


 50
     114.3
      125.1


 60
     117.3
      134.1


 70
     120.2    
137.0

 80
     123.1
      140.0

 90
     133.6  
142.9

100
     138.9  
145.8

110
     144.1  
148.8

120
     149.4  
151.7 

b.  Determine the layer velocities and the dip of the interface (if applicable).  

c.  Briefly describe the importance of shooting the profile in two directions, one each way, for a dipping interface. 

Worksheet for problem 4

5. a. Construct a travel time curve for the given data. 

DISTANCE   TRAVEL TIMES (MS)

(M)        FORWARD      REVERSE

_______________________________

  5       3.6

 3.6

 10
    7.1

 7.1

 15
   10.7

10.7

 20
   14.3

14.3

 25
   17.9

17.9

 30
   21.4

21.4

 35
   23.0

25.0

 40
   24.0

28.6

 45
   24.9

30.4

 50
   25.8

25.8

 55
   26.7

26.7

 60
   27.7

27.7

 65
   28.6

28.6

 70
   29.5

29.5

 75
   30.4

30.4

 80
   31.4

31.4

 85
   37.8

32.3

 90
   38.7

33.2

 95
   39.7

34.1

100
   40.6

35.1

105
   41.5

36.0

110
   42.4

36.9

115
   43.4

37.9

120
   44.3

38.8

b. What is the cause of the discontinuity in the critically refracted arrival?

c.  Calculate the relevant model parameters from the data, and draw a scale model of your interpretation, showing all relevant layer thicknesses and velocities.

Worksheet for problem 5
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