
SPH 3404 Applied Geophysics 

Instructions: Answer Question One (Compulsory) and any other two Questions 

Question One (30 mks) 

a) Explain effect of a hill on gravity measured at the side of the hill (4 mks) 
b) Explain the 4 steps in processing gravimetry data (4 mks) 
c) What is subcritical refection (2 mk) 
d) Explain what it means by magnetic anomaly and how it occurs (3 mks) 
e) State the four different sources of magnetic variations on the surface of the earth that must be 

removed or corrected for, before the measured value is compared with the expected value of 
the international Geomagnetic reference (4 mks) 

f) Differentiate between split-spread and the common mid-point method in reflection 
seismology (4 mks)  

g) Describe the nature and of electric field of the earth in relation to the atmosphere (5 mks) 
h) State the two Physical properties of the earth which are used in electrical surveying methods 

(2 mks) 
i) State the two methods used in self-potential surveying (2 mks) 

Question Two (20 mks) 

a) A plane seismic wave, travelling vertically downwards in a rock of density 2200 kg m-3 with 
seismic velocity 2000 m/s, is incident on the horizontal top surface of a rock layer of density 
2400 kg m-3 and seismic velocity 3300 m/s.  
i. What are the amplitude ratios of the transmitted and reflected waves (3 mks)?  
ii.  What fraction of the energy of the incident wave is transmitted into the lower medium 

(3 mks) 
b) The following table gives two-way travel-times of seismic waves reflected from different 

reflecting interfaces in a horizontally layered medium. 
 

 



i. Draw a plot of (travel-time)2 against (distance)2. (5 mks) 
ii.  Determine the vertical two-way travel-time (“echo-time”) and average velocity to each 

reflecting interface (3 mks). 
iii.  Compute the depth of each reflector and the thickness of each layer (6 mks). 

 

Question Three (20 mks) 

a) Describe the Earth’s main magnetic field (7 mks) 
b) Explain the process followed in gradient field method of self-potential surveying (8 mks) 
c) Explain how resistivity surveying is carried out (5 mks) 

 

Question Four (20 Mks) 

a) Describe the principles underlying magnetotelluric sounding (6 mks) 
b) 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/m3when the 
depth of the cylinder axis is 1500m (5 mks) 

c) A mineral deposit is modelled by a sphere at a depth of 1600 m. If the density of the host rocks 
is 2400 Kg/m3 and gravity anomaly at a point vertically above the centre of the sphere is +84 
mGal. Find  

i. The Density of the mineral ore (5 mks) 
ii.  The gravity anomaly at a point 4800 m away from the point vertically above the 

Centre of the sphere (4 mks) 


