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Part I: Virtual Seismologist

Go to the Virtual Earthquake activity at http://www.sciencecourseware.com/VirtualEarthquake/. Click on the Execute button at the bottom of the page to start the Virtual Earthquake application.  

First read about how earthquakes are measured and then work through the measuring earthquakes exercise.

Page 1: Determining The Earthquake Epicenter

1.  What are two differences between P and S waves?

2.  What are 4 parts that you will be reading from a seismogram?

3.  Circle the region you chose to study earthquakes in:

· San Francisco area 
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Southern California 

· Japan region 

· Mexico 
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Page 2: Determining The Earthquake Epicenter

Scroll down past the map of the region you selected and read about measuring the S-P interval from the seismogram. Practice reading the seismogram to determine the S-P interval.

4.  What is the S-P interval for the example seismogram?  _______

Then press the “View Seismograms” button at the bottom of the page to head to your seismograms.
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Page 3: Determining The Earthquake Epicenter
5.  You will see three seismograms for three different seismic stations.  Use these three seismograms to estimate the S-P time interval for each of the recording stations. Record your measurement for the S-P interval in the box below each seismogram. 

	Station Name
	S-P Interval (seconds)

	
	

	
	

	
	


[image: image9.png]



Then press the “Convert S-P Interval” to head to the time travel graph.

Page 4: Determining The Earthquake Epicenter
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Examine the graph to the right of the screen, a graph of seismic wave travel times. There are three curves on the graph: The upper curve shows S wave travel-time graphed versus distance, the center one shows P wave travel time versus distance, and the lower one shows the variation in distance with the difference of the S and P travel times. It takes an S wave approximately 70 seconds to travel 300 kilometers. 

6.  For practice, how long does it take the P wave to travel this same distance? ________

7.  Use the S-P graph to the left of the screen and the estimates you made for the S-P time intervals for the three seismograms to complete the table below.

	Recording Station
	S-P Interval (seconds)
	Epicentral Distance
	Revised Epicentral Distance (if needed)

	
	
	   km
	km

	
	
	km
	km

	
	
	km
	km
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Then click the “Find Epicenter” button.

Page 5: Triangulation of the Epicenter     How did you do?  

8.     Did you get “excellent work” to appear?       Yes       No

9.     If no, what did it say?

If you were not close to the epicenter, you get to go back and re-measure S-P intervals.  If this happens to you, please try again.  Enter revised distance for chart on #7.
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If you were close enough, click the "Actual Epicenter" button for the correct S-P and epicenter distance date for this earthquake.

Page 6: The Actual Epicenter

Complete the table below with the actual data from your earthquake.  If you did excellent work above, then you might not have to fill out this table.
	
	Actual Data

	Recording Station
	S-P Interval (seconds)
	Epicentral Distance

	
	
	km

	
	
	km

	
	
	km


10.  Why is it difficult to determine the epicenter as a precise point using this method of locating an epicenter?  You should say something about the different colored circles . . . 
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The epicenter of this earthquake has been located. Now let's determine its Richter magnitude. 

Page 7: Richter Magnitude

11.
Read the introductory page for this section.  What does the magnitude of an earthquake measure?

12.
Which two measurements from a seismogram are needed to determine the Richter magnitude of an earthquake?

13.  What is the maximum amplitude of the S wave in the example given? ________ _____
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Once you’ve completed the reading,  
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Page 8: The Richter Nomogram
14.  Correctly label the diagram to the right by filling in the blank lines underneath the 3 vertical lines:

15.
Is the Richter Scale a linear scale?  Explain.  (Hint: on the website, read the paragraph above the nomogram . . .)
When you’re ready: 
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Page 9: Richter Magnitude
16.
Measure and record the maximum amplitude of the S-wave for each seismogram and record your estimate in the box below the seismogram. 

	Recording Station
	Maximum S Wave amplitude
	Epicentral Distance

	
	mm
	km

	
	mm
	km

	
	mm
	km


17.
What do you notice about how distance from the epicenter and the maximum amplitude of the S wave are related?  Compare both large and small quakes.
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When you’re ready: 
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Page 10: Richter Magnitude
18.
Using a ruler, draw your lines on the nomogram provided as they appear on the screen.

19.
Based on where the three lines intersect on the nomogram, my estimate for the Richter magnitude of this earthquake is:  ___________


When you’re ready:  

Page 11: Richter Magnitude Confirmation
20.
If you estimated the magnitude accurately, you’ll be able to fill in the information below:

	Actual Earthquake

	Date:
	

	Name:
	

	Estimated magnitude:
	

	Other Info:


	



21.
To receive a Certificate of Completion as a Virtual Seismologist, complete the form and click the "Get Certificate" button.

Before you print your certificate, show your instructor this packet and have him initial here: _____________

Staple your certificate to this packet and turn it in!

Name: ______________________


Per:  _____	    Date  ___________
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