Calculating Epicentres of Earthquakes

NOTE: These graphs use real data collected after an earthquake. It is your job to pinpoint the epicentre quickly and accurately.


Instructions

1. Examine the first graph of an earthquake recording (Akita, Japan). At what number of seconds did the s-wave arrive (the second set of wiggly lines on the graph)

2. Now write that time down on the table (a couple of pages over – the first one has been done for you) 

3. Use the graph that has s-p written on it. If you find the number on the y axis (going up the side) and use a ruler to find where it meets the diagonal line (the s-p line) you should be able to use a ruler to see the number of kilometres on the x axis – write this in the table that you used before  - again this first one has been done for you – If it does not match the answer check again and then ask you teacher if you are stuck!

4. Repeat these steps for the Pusan, Korea and Tokyo, Japan Stations.

5. Now look at the map of Japan. At the bottom it has a scale – How many mm is equal to 100 kilometres? Write this at the bottom of this map to remind you! Now, the first station was 680km away from the epicentre of the earthquake and your scale is say, 12 millimetres to 100 kilometres. You also need to divide 680 by 100 which is 6.8 

6. Now times 6.8 by 12 millimetres. This will give you 81.6mm. Round this up to 82mm.

7. Finally, using a compass and pencil, measure 82 millimetres out on a ruler, place the point of the compass on the centre of the square for Akita and  draw a circle. This is you first epicentral arc. Repeat these steps for the other two stations. Where all three circles cross, is where the earthquake epicentre is. Write this down on the table provided on the last page. 

8. Repeat these steps for the earthquake that occurred in the US. Note the scale on the map is different!
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Seismic station—Akita, Japan
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Seismic station—Pusan, South Korea
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Seismic station—Tokyo, Japan
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Map of Southwest United States
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Seismic Station—Fresno, CA
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Seismic Station—Phoenix, AZ
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Japan Region Data Table
	STATION

	S-P INTERVAL
	EPICENTRAL DISTANCE

	Akita, Japan



	70 seconds
	680km

	Pusan, South Korea



	
	

	Tokyo, Japan


	
	


Southwestern United States Data Table

	STATION

	S-P INTERVAL
	EPICENTRAL DISTANCE

	Fresno, California
	
	

	Las Vegas, Nevada

	
	

	Phoenix, Arizona

	
	


Q. In or near what two cities are the epicenters located?

A. 

The maps and seismograms were obtained from the web site http://vcourseware3.calstatela.edu/VirtualEarthquake/VquakeExecute.html
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Teaching Objectives:

1.  Using seismograms, students will learn to identify P and S waves.  (Unbeknownst to the students, these seismograms are of the Kobe and Northridge earthquakes.)
2.    Students will learn to determine S-P intervals.
3.    Students will use a modified travel-time curve to determine distance to the epicenter from each seismic station.
4.    Using maps of Southern California and Japan, and a compass, the student will determine the epicenter of each earthquake from each seismic station.  (Students will have to learn to use map scales to determine accurate distances)
5.    Student will report the epicenter location by using triangulation method. (Students should recognize that the data used in this activity was the data collected during the Kobe and Northridge earthquakes. 

  
