Earthquakes=Measuring/theLLocation of the Epicenter

In this exercise you will learn how to measure the epicenter and the magnitude of an earthquake using a
virtual lab simulator from the California State University, Los Angeles. Sincethisisan Internet based
exercise you will be able to access it from anywhere you have an Internet connection. During this exercise
you will be making anumber of measurements that will be used to determine the location and magnitude of
an earthquake. To use this exercise you can use Internet Explorer or Netscape Navigator on aPC. Y our
Web browser will need to be able to run ActiveX controlsin order to run thisactivity. The virtud exercise
islocated at www.sciencecourseware.com. At the end of the activity there will be a short quiz that will be
recorded on the California State University Web site as well as print out you certificate of completion to be
turned in.

Your[ClassCode for Earthquake(is 566931.
Procedure: Travel Times(and Distances
1. Log into the campus network or if at home connect to the Internet. Open Internet Explorer and browse to

WWW.SCi encecourseware.com. From the home page of Virtual Courseware click on the “ Earthquake™ link
(first link from thetop right hand side).
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2. Click on the “ Demonstration” button. Follow through the demonstration since it shows you how the
application works. Each of the tools used in this exerciseis explained here.

3. Click onthe“Tutorids’ button to view the tutorials on S-P Interval, Latitude and Longitude. Uselthe
“Close Window” [button to/close(the window.


http://www.sciencecourseware.com.
http://www.sciencecourseware.com.

4. Click on the“Travel Time” button. A new window will load. Please carefully read the instructionsin the
“Background” tab. When you have read the ingtruction from the “ Background” tab click the“ Assignment”
tab and read the ingtructions here. The “ Journal” tab iswhere you will record your data. The“ Glossary” tab
isaglossary of terms used in the exercise. Your tasks are listed in the top pane of the application. To get
started you will need to the first enabled task button (the bomby) in the “Toolbox” in the upper right hand
corner. Belsure(to enter [your mame/in(the journal.
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Drag the stations on the map and trigger the explosion

Messure and record the S-P lsg times and distances in the dats table. Verity the data table.

Plot the points

Toolbox Help
Fit the line to the plotted points.

Answer the two guestions at the end of the journal.
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5. Drag the records around the screen at different distances from the epicenter (indicated by the“E")and
click the “Trigger Explosion” button.
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6. Thenext task isto measure the S-P lag times and distances. Click the “S-P’ button. If you are not sure
which button it ishover your mouse cursor over the buttonsto see atoal tip describing the button. Record
the lag times in your Journal for the five stations. Y ou can switch between stations using the drop-down in
the upper left corner. Y ou may need to adjust the scale using the drop-down in the upper right corner. To
properly measure the lag times you want to measure from where the S and P waves just begin leaving the
center line. Next, use the “ Distances: button and your lag times to determine the distances from the
epicenter for each station. The“Distance: tool allows you to drag the mouse to your stations. Youwant(to
measure [tothe(denter of the(stations. When you are done click the“Verify Data Table” button. If any
values are off you will be given a chanceto correct them.

7. Now you areready to plot the data using the “ Point Plotter” tool from the tool box. Click the “ Point
Plotter” button. Drag your points to the correct |ocations on the graph. As you drag the points you will see
the coordinates changing next to the point. Click the “Verify Points’ button when you are done positioning
the points.

8. Usethe “Fit Line” graphing tool to fit aline to the points so that you get the smallest error sum and use
the Verify button to validate your slope. To answer the two questions at the end of the journal you will need
to view your graph again by clicking the “Time-Travel” button. Y ou can drag the graph to answer the
guestions. When you are done answering the questions click the “Verify Answers’ button.

9. Useonly the QUIT (button/in order to close the Time Travel window and [proceed(tothe mext
activity. If you choose to save your work you will need to save to your folder on the network drive.[You
alsomeed printlyour work before youlleave this part ofthe activity. Y ouwill hand/inyour journal
along with your [certificate.

Procedure: [Epicenterand Magnitude

10. Enter your namein the journal. And use the location selector to choose a location or you can let it select

arandom location (default). Click the “ Select Earthquake” tool and click the “ Trigger Earthquake button
on the map.

<} Virtual Courseware : Earthquake : Epicenter and Magnitude - Microsoft Internet Explorer
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Assignment: Detemining Epicenter and Magnitude
First read the "Background" material.
our ohjective now is to locate the epicenter of an earthquake and estimate its Richter magnitude. Ifyou
don't know a terrm, return to the Background and use the Glossary for clarification
1. Start by clicking on "Select Earthquake” tool on line 1 of Tasks. Select one of the options far the location
of an earthquake (given inthe right-hand calumny: Morthern or Southern California, Utah, or randam
(where the program chooses a region.)
2. Click the "Trigger Earthquake" hutton on the map to generate an earthquake and its seismograms. Other
tools will give infarmation aboutits purpose. With these tools, do the following tasks in the order given in
the task menu (o see the task menu, click on the "task” or check mark tool):
a. measure the 5-P lag times for 3 stations
h. find the distances from the epicenter =l
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11. Measure the S-P lag times for three of the stations using the “S-P’ tool. Record the station numbers and
lag timesin the journal. If the amplitudes appear too small or too large you can change the magnification
using the “ Seismogram Scale” drop-down in the upper right corner. . Belsureto/énter thedatainto(the
correct/boxes(in your journal.

12. Usethe“Digtance’ graph tool to find the distances from the S-P lag times of the three stations.
13. Usethe“Magnitude’ button to measure the amplitude in millimeters.

14. Use the“ Triangulation” tool to draw circles with radii matching your measurements for the three
stations. Where the three circles meet is the epicenter.

15. Click the “Epicenter” tool and move the epicenter icon to the location of your epicenter. Make sure the
icon is centered on the location.

16. Click the“Map” tool to read the latitude and longitude in degrees and minutes and record them in your
journal. Each division in latitude is ¥ degree or 15 minutes. Each division in longitude is al so ¥ degree or
15 minutes. Be suretoindicateN, S, E, W.

17. Click the ‘Magnitude’ button to read the magnitude by moving the sliderson the tool so that the
distances and amplitudes match for each station. The magnitude isread off the center scale.
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18. When the journal isfilled out click the “Verify Answers’. If all of your answers are correct you will be
taken to the assessment quiz. Before starting(the assessment(quiz(youneed(toprint thejournal. The
journallis to be handed/in.



19. Complete the assessment quiz. Y ou will first need to enter your name, Institution (Kansas(City Kansas
Community (College), location (Kansas(City, KS), and class code (566931). Read the questions carefully.

You will not be able to go back to aprior question.

20.Whenlyou have finished the @assessment/print/thelcertificate andturn(the(dertificatelin (with your
journals.



