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Science

                                    Name ___________________

Roberts

                                                        Date __________

Analyzing Seismic Waves
Introduction: (Adapted from: Holt Science Spectrum, pages 592-593)

During an earthquake, seismic waves travel through the Earth in all directions from the earthquake’s focus (hypocenter).  An earthquake’s epicenter is that spot on the surface directly above the focus or hypocenter.  Can you find the location of the epicenter by studying seismic waves?

Objectives:

1. Calculate the distance from an earthquake’s epicenter to surrounding seismographs.

2. Find the Location of the earthquake’s epicenter

Materials:

Drawing Compass

Ruler

Calculator

Western United States Map

Preparing your experiment:

1. In this Laboratory investigation, you will examine seismograms showing data about two kinds of seismic waves: primary waves (P-waves) and secondary waves (S-waves).
2. P-waves travel at an average speed of 6.1 m/s and S-waves travel at an average of 4.1 m/s.  For the following use:
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· How long does it take P-waves to travel 100 km?  (Use the above equation)
	P-wave time =                                                                                                = ___________ s




· How long does it take S-waves to travel 100 km?  (Use the above equation)
	S-wave time =                                                                                                = ​​​​​​​​​​​​​​​ __________ s




3. Since S-waves travel slowler than P-waves, S-waves will reach a seismograph after the P-waves arrive.  The difference in arrival times is defined as the Lag Time!!!!
4. Use the time intervals calculated in step 2 to calculate the lag time you would expect from a seismograph located exactly 100 km from the epicenter of an earthquake.

Use the following relation to compute Lag Times.  (Keep Track of YOUR Units!!!)
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P-wave arrival time

S-wave arrival time

Lag Time = Time - Time


	Lag Time  for 100 km =                                                                       = __________ seconds



5. Using the table below, and Figure 1, compute Lag Times for the cities below:
	City
	Lag Time in Seconds (s)
	Distance from city to epicenter in kilometers (km)

	Austin, TX


	
	

	Portland, OR


	
	

	Bismarck, ND


	
	


Table 1
[image: image3.jpg]Seismographic Records





Figure 1: seismograph records for three cities after an earthquake

6. To calculate the distance a seismograph is from the epicenter of an earthquake, use:
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For instance, another very distant city recorded a Lag Time between S and P waves of 200s.  If the Lag Time for 100 km were 8s, that seismograph would be _____ km distant. 
(Record distances in Table 1.)
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	Distance from Austin, TX    =                                                 = _____ km         


	Distance from Portland, OR  =                                                  = _____ km


	Distance from Bismarck, ND =                                                 = _____ km



Table 2: Distance from epicenter calculations
Analyzing your results:

7. Use the map provided and the distances computed in step # 6 to draw “Distance from epicenter circles around each city.  Use the scale provided on the map to adjust your drawing compass to the correct distance and lightly scribe an arc.

Reaching Conclusions:
8. Where the three circles scribed in step # 7 intersect is the epicenter of the earthquake.  What city is the earthquake’s epicenter nearest?
	City nearest epicenter = City, State: ___         _     ___   ___    ____  ,  __     _   
  


Table 3: Projected Earthquake Epicenter

Defending you conclusions:  
9. Why is it necessary to use data from seismographs from three separate locations to find the epicenter of an earthquake: (Explain Table 3)
10. Would it be possible to use this method for locating an earthquake’s epicenter it   earthquakes produced only one kind of seismic wave?  Defend your answer!  Explain your reasoning.
11. Frank tells you the best way to determine the epicenter is to find a seismograph where P and S waves occur at the same time.  What is wrong with his reasoning?  Explain!
12. What is the difference between an earthquake’s focus and its epicenter?  (Draw it!!!)
13. Explain how seismic waves are used to determine the structure of the inside of the Earth.  (Use a drawing to illustrate your answer!!!

14. Define the following: 
	P-wave:



	S-wave:



	Seismic Wave:



	Wave:




If extra paper is needed, feel free to use a separate sheet!
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