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The Earthquake Machine
Introduction

In this activity, you will use a simple model to simulate “stick-slip” (or “elastic rebound”) on an earthquake fault. 

Guiding Questions

1. What is an earthquake?

2. How frequently do earthquakes occur?

3. How frequently do very large earthquakes occur?

4. Can earthquakes be predicted?

Directions
1. In your designated groups, establish who will do the following jobs:
1 Puller 1 
  
Observer 

1-2 Recorders

One person will pull the rubber bands, one person will observe the positions of the wooden block and leading edge of rubber bands as the block moves, and one (or two) will take notes and record the data using the Data Table provided (p. 2).

2. The puller will start with the string of rubber bands in hand with barely any tension in it.
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The recorder will write down the position of the leading edge of the rubber band in the Data Table.
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3. When everyone is ready, the puller will slowly and steadily move the end of the rubber bands until the block "jumps" with a sudden movement. The observer will read out the positions of the leading edge of the wooden block and of the end of the rubber bands after the block has moved. The recorder(s) will write these numbers down in the Data Table.

4. The puller will continue to slowly pull the end of the rubber bands with the observer reading out the positions of the leading edge of the wooden block and the end of the rubber bands after each "jump" of the block. The recorders will write this data in the table.  Repeat until the block has jumped at least 6 times.

5.  Using the graph paper provided, make a graph of the slip distance (edge of the wooden block, representing fault slip) versus the pull distance (end of the rubber bands, representing tectonic plate motion).   Note that the block position stays the same between jumps and that your graph will show a stepwise pattern as shown below.
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Data Table
	Position
	Pull Distance

(position of the end of rubber bands) in cm


	Slip Distance

(leading position of wooden block) in cm

	Start
	
	0

	Jump 1
	
	

	Jump 2
	
	

	Jump 3
	
	

	Jump 4
	
	

	Jump 5
	
	

	Jump 6
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Questions
1.
Use the data you collected to evaluate the statements below:

a.  
"There are always long periods of quiet between earthquakes"


b.
"Most earthquakes are huge, deadly, and destructive events"

2. 
How is friction related to the movement of the brick?

3. 
List the variables in the earth and in your model which might affect the magnitude 


and number of earthquakes generated.

4.
Devise an experimental strategy to determine which of the variables on your list has 


the greatest effect and which the least, on the magnitude and number of earthquakes. 

5.
Compare and contrast what you observed in this lab with the elastic-rebound process that 
generates earthquakes in the Earth.

Extension
These graphs represent four idealized models of earthquake recurrence for a fault that bounds two plates that are in steady motion relative to each other. 
Which is most similar to your data?
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	Perfectly Periodic


In this model, an earthquake always happens when the stress level reaches the same high value and during the earthquake the stress always drops to the same low value.  All of the earthquakes have the same slip and they are equally spaced in time.

	
	Time Predictable


In this model, an earthquake always happens when the stress level reaches the same high value.  The slip during each earthquake is variable, so the stress level after each earthquake is not always the same.  Once the slip in one event has been measured, then it is known that the next event will happen when exactly this amount of plate motion has occurred.

	
	Slip Predictable


In this model the stress always drops to the same level after an earthquake.  Once an earthquake has occurred, then one knows that the slip during the next earthquake will be equal to the plate motion that has subsequently occurred.  The longer the time since the last event, the larger the next event will be.

	
	Creeping


There are some rare faults segments that move by creep rather than large earthquakes.  This appears to be the case for the San Andreas fault where is passes through Hollister, California.  The fault moves by a series of creep events and each year the total slip from creep is the same as the amount of relative plate motion.

This lesson was modified by Mark Harms and Ellen Metzger (SJSU) from:

http://jclahr.com/science/earth_science/tabletop/earthshaking/index.html
http://www.iris.edu/edu/EQliteActivity1.htm
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