Inquiry-Based Earth System Science

Fall 2006

Earthquakes – In-Class Activity and HW Assignment
10 October 2006

The theory of plate tectonics has been developed and refined over the past 4-5 decades based on analysis of many lines of geologic evidence.  This theory has been very successful in explaining earth processes and the variation of earth structures from place to place.  Analysis of earthquakes was particularly instrumental in the development of the theory.  In part 1 of this activity, students will explore how scientists map earthquakes and estimate their intensity.  In part 2 of this activity, students will explore real seismic data to better understand differences between earthquakes in different regions.

The homework that goes with this activity is due in one week.

Part 1 – Goal: Investigate how scientists determine the spatial location of an earthquake and its intensity.  Note that this type of information was essential for identifying locations of seismically active zones globally.  

Instructions:

1. Go to http://www.sciencecourseware.org/eec/Earthquake/
2. Make sure popups are allowed on your browser.
3. Click on “Epicenter and Magnitude” and then “start activity”.

4. This activity consists of a series of tasks (shown in the upper pane), which are used to gather data for the answer sheet in the lower pane.  To start, click on the brown square to the left of “Choose and earthquake…”.  Then click on “Trigger earthquake”.
5. For each remaining task, click on the brown square in the right hand column and then click on the checkmark after you complete activity shown in that screen.   (Note that some tasks have 2 or 3 parts, complete each part by clicking on the brown square at the left and then working toward the right.  Note that you need to record data for only three stations (out of the 9 provided) – some stations have stronger signals than others.  For plots that require measuring the seismograph, there is a zoom feature.  
6. You can go back to any previous task by clicking on the appropriate boxes in the upper right corner (just below “print” and “quit”).
For homework:

a) Describe how measurements of seismic waves can be used to determine the epicenter of an earthquake.  What is the minimum number of seismic stations needed to locate most earthquakes?  Under what circumstances would fewer or more stations be needed?

b) Discuss factors that would influence the accuracy of estimates of an earthquake’s epicenter and intensity.
Part 2 – Explore real seismic data

Instructions:

1. Go to http://www.iris.edu/seismon/.  This site provides seismic data from recent earthquakes.
2. On the global map, click on one of the larger recent earthquakes along the Pacific Ring of Fire.  Click again on the same feature on the regional map to go to a list of seismic stations with information about that earthquake.  

3. The resulting table shows the date, location, magnitude and depth of earthquakes.  If no entries are hyperlinked in the “date” column, please go back to step 2 and choose an earthquake at a different location.  If some entries are highlighted, click on the date for that entry.  This brings up a list of the seismic stations that recorded that earthquake (click on the station name to see a seismogram).
4. View seismograms at varying distances from the epicenter.  Note that seismograms are displayed as three panels, each depicting ground motion in a particular dimension (LHE = east-west long-period channel, LHN = north-south long-period channel, LHZ = vertical long-period channel).

5. Compare the depths and magnitudes of earthquakes along the Pacific Ring of Fire with earthquakes along the mid-ocean ridge. Where are earthquakes the deepest?  Where are they most intense?  Where are the depths of earthquakes most variable?  Where are only shallow earthquakes observed?

For homework:

a) In many seismograms, it is difficult to distinguish between the arrival of the P waves and the arrival of the S waves.  Where are these two types of waves most clearly distinguished from one another and why?

b) In some seismograms, only P waves are observed.  Describe why.  Draw a sketch to support your answer.

c) Briefly summarize your answers to question 5 above.
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