Mid-Term Exam Solutions
Geol581 - Geophysical Exploration 
October 30, 2004

1) Define:
 a) Diffraction: see Slide 43 of Lecture 3 and Slide 7 of Lecture 4 
 b) Absorption: see slide 10 of Lecture 5  
c) Critical Refraction: see slide 3 of Lecture 2 
d) Acoustic Impedance : See slide 21 of Lecture 4 and slides 2, 12 of Lecture 5.

e) Refraction: see slide 2 of Lecture 2
f) Reflection: see slide 2 of Lecture 2
2) What are the two methods commonly used in seismic prospecting? Which is most often used? Which gives the most information?

Two commonly used types of methods (see slide 6 of Lecture 2):

1. Seismic refraction methods:  Can be used to study large scale crustal layering in order to determine thicknesses and dips of layers and seismic velocities in each layer, making identification of rock types possible.

2. Seismic reflection methods:  Can be used to study “Imaging” of subsurface reflectors but accurate velocities and depths are hardly determined. 
Seismic reflection is the most widely used and valuable geophysical exploration method and one of the easiest to interpret qualitatively while seismic refraction can be used to determine thicknesses and dips of layers and seismic velocities in each layer, making identification of rock types possible.

3) What is the relation between the angle of reflection and the angle of incidence? 

When a wave is reflected, the angle to reflection is equal to the angle of incidence.
When a wave is refracted, Snell's Law applies:

where v1 is the velocity in the 1st medium; v2 is the velocity in the 2nd medium;
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is the angle of incidence and [image: image2.png]


' is the angle of refraction.

A wave which strikes the discontinuity at the particular angle when sin [image: image3.png]


= v1/v2 will not penetrate into the 2nd medium but will travel along the interface. [image: image4.png]


is known as the critical angle of refraction when this occurs.

4) What is seismic/earthquake tomography? What information can it provide? Seismic tomography uses data from hundreds of earthquakes and recording stations to generate a sort of CAT (The computerized axial tomography technique)  scan of the Earth’s interior in a way that is similar to the whole-body scanning method used for medical purposes  and reveal subtle details in the velocity structure of the earth’s interior (see slides 21-24  of Lecture 8). 

5) Show mathematically why P-waves are faster than S-waves?
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Because bulk module K and Poisson’s ratio [image: image5.png]


 are always positive numbers, then it is an evident that the ratio of Vp to Vs will always be greater than 1 (see page 17 of Burger).

6) Why can't S-waves travel through liquid (give a mathematical proof)?

In a fluid, rigidity ([image: image6.png]


) is zero, therefore Vs must also be zero.
7) Why do seismic waves generally curve upward in Earth’s mantle? 

The general curved nature of the paths of seismic waves through the Earth, that is made up of an infinite number of layers with greater density than the one above, associated to the velocity variations within the earth’s interior leading to curved ray paths and a variety of refraction paths (see Slide 7 of Lecture 8) .
8) What kind of graph would be obtained if a seismic profile was taken perpendicular to the strike of a vertical fault?
If a bed is faulted vertically, the plot obtained perpendicular to the strike of the fault will consist of 2 parallel but displaced linear segments (see Figure 3-12 of Robinson and Coruh).  If it is a surfaced reverse fault, a slope break is observed due to changes in the velocity of materials (see Figure 3-27 of Berger or Figure 3-14 of Robinson and Coruh).
9) Seismic waves arrive in the following order: a) P,S, surface  b) P, surface, S c) S, surface, P  d) S,P, surface e)  surface, S,P
10) Seismic waves travel at greater speeds through:  a) less rigid material  b) granites than basalts c) more rigid material  d) none of these  e) the outer core than the inner core 

11) Body waves are: a) P-waves  b) S-waves  c) Waves that pass through the solid interior of the earth  d) All the above 
12) A major seismic discontinuity at a depth of 2,900 km is the: a) core-mantle boundary (see Slide 2 of Lecture 8) b) oceanic crust-continental crust boundary  c) Moho  d) inner core-outer core boundary  e) lithosphere-asthenosphere boundary 

13) The instrument used to record earthquakes waves is called: a) quakeometer  b) strainometer c) seismogram d) none of these  e) seismograph
14) How many seismograph stations are needed to locate a distant earthquake? a) one station b) four stations  c) two stations d) all stations within 100 km of the focus  e) three stations
15) The arrival time of the P and S waves recorded at one seismic station can determine:  a) the location of the earthquake  b) the damage at the focus  c) the distance to the earthquake (see slides 3 and  27 of lecture 8)  d) none of these  e) the intensity of the earthquake 






� EMBED Equation.3  ���








[image: image8.wmf]3

4

3

/

4

+

=

+

=

m

r

h

r

m

K

K

V

V

S

P

_1161258853.unknown

