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SPH 3404: APPLIED GEOPHYSICS 

 
DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

     QUESTION ONE (30 MARKS) 

a) Differentiate between natural and artificial surveying methods giving an example of 

each           (4 marks)  

b) Explain the principle underlying seismic survey method   (5 marks) 

c) Differentiate between sampling frequency and dynamic range as applied in 

geophysical surveying        (4 marks) 

d) Define wave convolution and give an example    (2 marks) 

e) Explain the process of digitization of geophysical data   (4 marks) 

f) Explain the sources of telluric currents on earth     (4 marks) 

g) Explain the Nettleton’s method of density determination and state its advantage over 

other methods         (3 marks) 

h) Describe the causes of diurnal variations of the geomagnetic field  (4 marks)

     

     QUESTION TWO (20 MARKS) 

a) Explain the working of the proton magnetometer clearly showing it can accurately 

measure the geomagnetic field      (8 marks) 
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b) Explain the possible applications of geomagnetic surveying   (6 marks) 

c) Explain the 3 types of magnetic anomalies that must be removed before analysis 

magnetic survey data        (6 marks) 

           

     QUESTION THREE (20 MARKS) 

a) Explain the differences between constant separation traversing and vertical electrical 

sounding          (8 marks) 

b) Explain the split-spread method of continuous profiling in reflection seismology  

          (6 marks) 

c) A plane seismic wave travels vertically downwards at a velocity of 4800m/s through a 

salt laye with density 2100 kg/m3. The wave is incident upon the top surface of a 

sandstone layer with density 2400kg/m3. The phase of the reflected wave is changed 

by 1800 and the reflected amplitude is 2% of the incident amplitude. What is the 

seismic velocity of the sandstone?       (6 marks)

               

QUESTION FOUR (20 MARKS) 

a) Calculate the maximum gravity anomaly at ground level over a buried anticlinal 

structure, modelled by a horizontal cylinder with radius 1000m and density contrast 

200kg/m3, when the depth of the cylinder axis is 1500m   (6 marks) 

b) Describe the bueguer plate gravity correction     (6 marks) 

c) Explain the working of a gamma- gamma logger    (8 marks)

    

 

 

      

           

 

   

        


