Geophysics 325 Mid-term exam    Friday October 21st 2005

Name ________________________________

Answer both questions. In question 2, answer any two sections

Notes and textbooks may not be used.

Please explain how you derive your answers. Credit will be given for both the method and the final result.

Please hand in this exam, with your name and student number listed above

Useful formulae

1 mgal = 10-5 ms-2    






G = 6.67 x 10-11 m3 kg-1s-2
Volume of sphere, radius = a ,   V = 
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Surface area of a sphere, radius = a, A = 
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For a cylinder with axis at depth d,  half-width of gz anomaly, x½ = d

For a sphere with the centre at depth d,  half-width of gz anomaly, x½ = 0.766 d

Gravitational attraction of a slab, thickness Δz , density contrast Δρ,   gz = 2πG Δρ Δz
Free Air correction (mgal)   = 0.3 h,   where h is in metres

Gauss’s Theorem    


s∫ g.ds = 4πG (mass inside surface S)


Question 1

A sphere of  radius a and density ρ is buried in the Earth. 
The centre of the sphere is at x = 0 m and depth  z=d. The Earth has a density of ρo. Gravity measurements are made on a profile along the x-axis at the surface of the Earth (z=0).

(a) Show that the vertical component of the acceleration of gravity (gz) at the surface of the Earth (z=0)  is given by
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where G is the gravitational constant. 

If you use Gauss’s Theorem to derive this result, clearly indicate the surface that you use for integration.

















(7 points)

(b)  The figure below shows a map of the Bouguer gravity anomaly measured over a well known massive sulphide deposit in Labrador. The contour interval is 0.6 mgal
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(c) What does the sign of the Bouguer anomaly tell us about the ore body?

( 2 points)

(d) Consider the profile A-B. What is the half width (x½ ) of the Bouguer anomaly?

(3 points)

(e) Assume the ore deposit is a sphere. Estimate the depth of the ore body.

(2 points)

(f) What is the excess mass of the deposit?



(3 points)
(g) Assume the ore deposit is a sphere. What is the radius of the ore body?

(2 points)






Total for question 1 = 19 points



Question 2


Answer any TWO of the following questions. 

Your answer should be one page of writing at most. 

Please include a diagram in your answer. 

(a) What is meant by non-uniqueness in the interpretation of geophysical data? 

Describe the two types of non-uniqueness, and what can be done to overcome them.

Give a quantitative example of non-uniqueness from gravity exploration. 
 


















(8 points)
(b) What three factors cause the acceleration of gravity to vary with latitude? 

For each factor, explain if gravity is stronger at the Pole or at the Equator.

Overall, is gravity strongest at the Pole or the Equator?
Exact numbers are not needed.










(8 points)
(c) How can gravity be measured from a satellite? Summarize two types of measurement that can be made.
A large spherical ore body is located on the seafloor where the ocean is 5 km deep. A satellite is in orbit 195 km above the sea surface. What will be the width of the resulting gravity anomaly measured by the satellite? 

Explain your answer.










(8 points)


Total for question 2 = 16 points


Total for whole mid-term exam = 35 points
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