Geophysics 224 Mid-term exam

Name:___________________

Instructor

Dr. Martyn Unsworth

Date


Tuesday February 14th 2006
Time allowed

8:00 a.m. to 9:20 a.m.
Total = 50 points

Please attempt all three questions
Notes and books may NOT  be used during the exam

Calculators are permitted
Please show all working, as credit will be given for method as well as the final answer
All questions should be directed to the invigilator
Please hand in this exam, with your answer booklet

Question 1  (Total 15 points)
A geophysicist is writing a report. Can you tell if the truth is being told? 

(a) Gravity data is being used to search for an air-filled cylindrical  tunnel with a  radius of 1 m. Gravity data is collected with vertical surveying errors of  3 cm. The bedrock density is  1900 kg m-3

The geophysicist claims that the gravity data can detect the tunnel at a depth of 10 m. Is this true?










(7 points)
(b) A seismic reflection from the top of a gas reservoir is being studied. 
The P-wave velocities are shown in the figure below. 
The density is the same in all layers.

Noise in the seismic data means that the smallest reflection coefficient that can be measured is 0.01

All pore space is filled with gas
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The geophysicist claims that the presence of gas can be detected when the porosity is 5% 
Is this true?




(8 points)
Question 2  (Total 17 points)
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The structure above is investigated with a shot gather that used 10 geophones. 

On the figure above, draw the seismic traces that will be recorded. 
Be quantitative where possible.
Include:
· the direct wave   (exact travel times)
· first  reflection (zero-offset travel time, amplitude, exact NMO) 
· second  reflection (zero-offset travel time, amplitude,  qualitative NMO) 

· third reflection (zero-offset travel time, amplitude, qualitative NMO) 




(17 points)
Question 3  (Total 18 points)
(a) Explain what is meant by non-uniqueness in geophysical exploration.
Using a figure, give a quantitative example from seismic or gravity  exploration
(6 points)
(b) A mass-on-a-spring gravimeter can measure the difference in gravity between two locations. 
How can this device be used to make an absolute measurement of gravity? Include details of the field procedure. 






(6 points)
(c) Explain what is meant by gravity gradients. 
Give an example, with a figure, of how gradients can be useful in exploration.
(6 points)
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