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I.  Short answer/essay 
 
1.  Describe how geophysicists can determine the current plate motions of the earth.  What 
type of data are used?   What new technologies are being used to measure instantaneous plate 
motions (no averaging over geological time)?  (12 pts) 
 
 
 
 
 
 
 
 
 
 
 
 



 
2. Now describe how geophysicists determine past plate motions (18 pts) 

 
A) What types of data would be used for a 60 Ma. reconstruction?   
 
 
 
 
 
 
 
 
 
 
B) What  types of data would be used for a 300 Ma.  reconstruction?  What types of 

uncertainties would there be in this reconstruction?  Why would it be less accurate than 
the 60 Ma. reconstruction? 

 
 
 
 
 
 
 
 
 
C) How are plate reconstructions useful for paleoclimate studies? 
 



 
3.  After a major earthquake, which seismic phases would be observed on each component of 
a seismograph?   In each case also give the order in which the phases would be observed.  (8 
pts) 
 

A) vertical component 
 
 
 
 
B) radial component (measures horizontal motion in the direction of the earthquake) 
 
 
 
 
C) transverse component (measures horizontal motion perpendicular to the earthquake 

direction) 
 
 
 
4.  What methods are used to study the seismic velocity structure of the mantle?   Give a 

short description of each method.  (12 pts) 
 
 
 



II.   Problems  
 
1)  Small plates (microplates) often form along fast spreading ridges.  An example is the 
Easter plate near Easter Island in the Pacific.  Some plate reconstructions show that the 
Pacific plate started out as such a microplate.  Let's analyze the kinematics of a hypothetical 
microplate system.  Assume that all ridges are currently spreading orthogonally and 
symmetrically. (25 pts) 
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2.  A seismic wave incident on an interface results in four reflected and transmitted rays.  (25 
pts total) 
 
A)   Identify all the rays as P or S. 
 
 
 #1 

Angle of incidence for 
#1 and #3  = 30° 

#2 
#3 

 
 
 α = 4.0 km/s 

β = 2.3 km/s  
 
 
 α = 6.0 km/s 

β = 3.5 km/s  
#5  

 
#4  

 
B)  Calculate the angle of incidence for rays #3, #4, #5. 
 
 
 
 
 
 
 
 
 
 
 
C)  Suppose the incidence angle of ray #1 is increased.  What are the critical angles 
for transmission into material #2? 
 
 
 
 
 
 
 
 
 
 


