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Explanation of Concept 
 

The epicenter of an earthquake is the point on the earth's surface directly above the point of first 

breaking or slipping of the rock.  The fact that P and S waves travel at different speeds gives us a 

way to figure out how far an earthquake epicenter was from a particular seismograph.  The 

farther the seismograph is from the epicenter, the farther behind the S-wave will trail the P-wave. 

 

If we know the distance of the epicenter from three different seismographs, then we can figure 

out where the earthquake happened, as shown below. 

 

 
 

We can't actually measure when the earthquake happened.  What we measure is the arrival times 

for the P and S-waves at seismograph stations.  If we know the arrival time, and we know how 

long the wave took to arrive (because we've already figured out the distance to the earthquake 

and we know how fast the wave travels), then we can calculate when the earthquake happened.  

The problem is like this one.  Suppose that I arrive at the airport at 2:05 pm.  The trip from my 

house takes 32 minutes.  When did I leave my house? 

 

 

Collecting the data: 
Sections of seismographs from three stations are shown below. Each vertical line represents 1 

minute of time and the left side of the chart is 10:07 AM. Use the diagram to help you answer the 

following questions.   



  
10:07 am 

 

From the chart above, estimate to the nearest 1/3 minute the arrival times of the P- and S- Waves 

at each station. (15 points) 

 
Station Time of P-wave arrival Time of S-wave arrival 

A 10:08:20 AM (2) 

off by 1/3 minute (1) 

10:12:20 AM ( 3) 

off by 1/3 minute (2) 

B 10:09:20 AM (2) 

off by 1/3 minute (1) 

10:14:20 AM (3) 

off by 1/3 minute (1) 

C 10:10:20 AM (2) 

off by 1/3 minute (1) 

10:16:00 or 10:16:20 AM (3) 

off by 1/3 minute (1) 

 

Calculating useful values from data 
 

Use the data in the table above, combined with the chart on the next page (giving travel times 

and difference in arrival times as a function of distance), to fill in the chart below.  Don't be 

sloppy in measuring distance from the graph—by using a ruler, distances can be determined 

within plus or minus 100 km! (15 points) 

 
Station 

 

Time between P-and 

S-wave arrival (min) 

Distance to epicenter (km) 

A 4.0 minutes (2) 

0ff by <0.5 minutes 

full credit, otherwise 

none 

2326 km (3) 

(off by <100 km, full 

off by <200 km + 2 

off by <300 km +1) 

B 4.97 minutes (2) 

off by <0.5 minutes 

full credit, otherwise 

none 

3733 km (3) 

(off by <100 km, full 

off by <200 km + 2 

off by <300 km +1) 

C 5.79 minutes (2) 

off by <0.5 minutes 

full points, otherwise 

none 

4203km 

(off by <100 km, full 

off by <200 km + 2 

off by <300 km +1) 

 



 
 

Determining the Earthquake Epicenter 
 

Using the data in the table above, and the scale on the map provided, determine where the 

earthquake occurred (you may have to do some thinking to figure out how to do this!).  Presume 

that Seismograph A is at the southern tip of Texas, B is at Rockville, and C is at the 

northernmost tip of Maine.  Place a small asterisk on the map at the location of the Earthquake.  

You may need to use a ruler, compass (or pieces of string), and a calculator.  (10 points) 

 

 
 

 



Determining the time of the earthquake 
 

Using the data in the table above, and the travel time graph, determine at what time the 

Earthquake occurred. Take note that the above graph plots Travel Time of P and S waves, in 

addition to difference in arrival times.  (5 points) 

 

Earthquake occurred at 10:04:00 AM.  Within 0.5 minutes = 5 points, within 1 minute = +2. 

 

Print out this activity, write answers and draw locations as appropriate.  

 

Grade = 100% * Score/45. 
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