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SC 117

Locating the Epicenter of an Earthquake

When an earthquake occurs, seismic waves are produced and are propagated through the earth (as body waves) and along the surface (as surface waves).  The two types of body waves are primary (p-waves) and secondary (s-waves).  P-waves travel through the earth faster than s-waves.  This difference in speed allows geologists to find the distance from the seismograph to the center of the earthquake (epicenter).

To illustrate the principle, consider the following situation:  Car A and Car B decide to race.  Car A travels 25 miles per hour, and Car B travels 45 miles per hour.  Initially there is no difference in their positions (they start in the same place).  After one hour, of course, there is a difference.  How far will Car A have traveled in one hour?  Car B?  What will be the difference in their positions after one hour?  After two hours?

Compete the table:

	
	initial
	after

one hour
	after

two hours
	after

three hours

	Car A


	0
	
	
	

	Car B


	0
	
	
	

	Difference

  (in miles)
	0
	
	
	


Geologists use this same idea, but from a different perspective.  With the cars (traveling at different speeds), the longer they travel the greater the difference in their positions.  With the p- and s-waves, the greater the distance between them (and the greater the difference in their arrival times at the seismograph), the longer they have traveled and the greater the distance to the earthquake center.

Geologists have actually graphed the distance to the epicenter for various time differences.  See the graphs on page 4 of this handout.
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