Virtual Earthquake Lab
Earthquakes occur because of a sudden release of stored _______________. This energy has built up over long periods of time as a result of tectonic forces within the earth. Most earthquakes take place along _______________ in the upper 25 miles of the earth's surface when one side rapidly moves relative to the other side of the fault. This sudden motion causes shock waves (seismic waves) to radiate from their point of origin called the _______________ and travel through the earth. It is these seismic waves that can produce ground motion which people call an _______________.

A seismic wave is simply a means of transferring _______________ from one spot to another within the earth. Although seismologists recognize different types of waves, we are interested in only two types: P (_______________) waves, which are similar to sound waves, and S (_______________) waves, which are a kind of shear wave. Within the earth, P waves can travel through ______________ and _______________, whereas S waves can only travel through _______________.

The speed of an earthquake wave is not constant but varies with many factors. Speed changes mostly with depth and rock type. P waves travel between ____ and ____ km/sec. S waves are slower and travel between ____ and ____ km/sec.
This seismogram is a simulation. The actual records of earthquake waves are far more complicated than what is presented here.  We will be locating the _____________ and determining the _____________ of four different earthquakes – the first we will do together on and the last three you will do on your own.  Once you have completed the exercise and recorded your data for Southern California, repeat the steps for Japan and Mexico.
Use the link below to access the online virtual lab. Record your information in the appropriate spaces below. 
http://www.sciencecourseware.com/virtualearthquake/VQuakeExecute.html
1. Select the region and click “Submit Choice”

2. Read the directions on determining the difference between the arrival of the S wave and the P wave (S-P interval) then click “View Seismograms”

3. Record the S-P Interval for each of the three recording stations.

4. Click “Convert S-P Interval” and the computer will graph your data.

5. Determine the distance from each recording station to the earthquake's epicenter using the known times of travel of the S and P waves.  Enter the distance in the data table, record your data then click “Find the Epicenter”.

6. The computer will draw three circles to triangulate the epicenter using your data.  If your screen says “excellent work” you have located the epicenter.  If your screen says “Very Close”, click on “View True Epicenter” and record the data table provided.  If your screen says “Oops” you need to remeasure the S-P Interval.  

7. Click “Compute Richter Magnitude”

8. Read the directions on measuring amplitude and click “Go to Next Page” (2 times)

9. Enter the amplitude for all three stations and click “Submit to Nomogram”

10. Note the point at which all three lines cross on the magnitude scale.  Enter this value in the box and click “Confirm Magnitude”.  

11. Record your estimate and the actual magnitude provided and repeat the process for the next earthquake.

12. Turn in an epicenter data table and magnitude (estimate and actual) for all three earthquakes.

Japan Region

Pusan Seismic Station S-P Interval = [image: image1.wmf]
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Tokyo Seismic Station S-P Interval = [image: image2.wmf]
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Akita Seismic Station S-P Interval = [image: image3.wmf]

 seconds

	Station
	S-P Interval
	Epicenter Distance

	Pusan
	
	

	Tokyo
	
	

	Akita
	
	


Pusan Maximum S-Wave Amplitude= [image: image4.wmf]

 

Tokyo Maximum S-Wave Amplitude= [image: image5.wmf]

 

Akita Maximum S-Wave Amplitude= [image: image6.wmf]
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Estimated Magnitude = __________

San Francis Area
Eureka, CA Station S-P Interval = [image: image8.wmf]
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Elko, NV Seismic Station S-P Interval = [image: image9.wmf]
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Las Vegas, NV Seismic Station S-P Interval = [image: image10.wmf]
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Eureka Maximum S-Wave Amplitude= [image: image11.wmf]

 

Elko Maximum S-Wave Amplitude= [image: image12.wmf]

 

Las Vegas Maximum S-Wave Amplitude= [image: image13.wmf]
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Estimated Magnitude = __________
Mexico
Chichuahua Seismic Station S-P Interval = [image: image15.wmf]
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Mazatlan Seismic Station S-P Interval = [image: image16.wmf]
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Rosarito Seismic Station S-P Interval = [image: image17.wmf]
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Chichuahua Maximum S-Wave Amplitude= [image: image18.wmf]

 

Mazatlan Maximum S-Wave Amplitude= [image: image19.wmf]

 

Rosarito Maximum S-Wave Amplitude= [image: image20.wmf]
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Estimated Magnitude = __________
Southern California 
Fresno, CA Station S-P Interval = [image: image22.wmf]
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Las Vegas, NV Station S-P Interval = [image: image23.wmf]
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Phoenix, AZ Station S-P Interval = [image: image24.wmf]
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Fresno Maximum S-Wave Amplitude= [image: image25.wmf]

 

Las Vegas Maximum S-Wave Amplitude= [image: image26.wmf]

 

Phoenix Maximum S-Wave Amplitude= [image: image27.wmf]
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Estimated Magnitude = __________
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