Name _________________________________

Stick-Slip Earthquake Cycle Lab

Introduction:
In this lab, you and your group will be creating miniature “earthquakes” in the classroom.  The goals of this activity are to identify important components of the seismic cycle, and to explore how changing variables affects the seismic cycle. 

Question: Do all faults have earthquakes?

Experimental Setup:

Image credit: Erica Mitchell
 

Experimental procedure:  Use tape to attach sand paper to the bottom of the wooden block. Attach the force scale to the hook on the wooden block.  You will be pulling the block by the force scale across either another piece of sand paper (have a partner hold it still), or just the plain desk. Add the number of weights according to the data table.  Pull slowly and steadily (try to move your hand at a constant slow speed) and watch what happens to the motion of the block.  Also keep an eye on what happens to the force measurement on the force scale.  Record your observations in the data table and answer the questions below.

Data Table:

	Sliding 
Material
	Number of 
weights
	Smooth (stable sliding)
 or 
jerky (stick-slip) motion
	Force (if stable sliding) 
or
Force range (if stick-slipping) (N)
	If sliding is jerky: Frequency of stick-slips (frequent/high, intermediate/medium, seldom/low)


	Plain desk




	0
	Just write “smooth”  or “jerky”
	Make sure this is a number in Newtons.  For example:  4N  for smooth sliding,  or 4-6N for jerky sliding
	If sliding is smooth then just write “smooth”.  If sliding is jerky and there are many stick-slips then write “high”.  If there are few stick-slips then write “low”.

	Plain desk




	1
	
	
	

	Plain desk




	2
	
	
	

	Sand paper




	0
	
	
	

	Sand paper




	1
	
	
	

	Sand paper




	2
	
	
	

	
	
	





Questions:

1) When you add more weights to the block, what happens to the amount of force it takes to get the block to slide?

It takes more force to get it to start sliding.


2) When you add more weights to the block, is the block more likely to stick-slip or to stably slide?

Some might find that it made no difference (sliding material overshadowed the weight effect).  Others might find that adding weight made it more likely to stick-slip.

3) What type of sliding material (plain desk or sand paper) makes the block more likely to stick-slip?  Why do you think that is?

Sandpaper.  The greater friction grips the block, allowing the spring to stretch, causing a jerky motion.


4) What else can you change (besides weights and sliding material) to make the block slide smoothly?

If you pull it quickly, the block will slide smoothly.  There are other acceptable answers too.

5) What happens to the force on the scale while the block is stuck?  What happens to the force on the scale when the block slips?  What happens to the force on the scale when the block is stably sliding?

Force rises when block is stuck.  Force drops when block slips.  Force stays the same when block is stably sliding.


6) What would happen if you pulled the block with a rigid metal bar, instead of the springy force scale? (Try flipping the force scale around, so that you pull with the outer case of the force scale, instead of the spring.)

The block will only slide smoothly, since there is no spring to build up and release energy.


7) Match the experimental variables to the components of the seismic cycle in nature.  

Possible choices:  
• Stretched spring inside force scale  = rock elasticity
• Slow pulling of your hand = plate loading
• Sand paper = rock type on fault
• Weights = depth under earth
Image credit: © 2001 Brooks/Cole - Thomson Learning.Modified by Erica from http://archive.sciencewatch.com/ana/st/earthquakes2/10deceqRund/

8)  What happens to the shear force on a fault when it slips and produces an earthquake? (think about your observations in question 5).  Where does that energy go?


Shear force drops when an earthquake happens.  The energy goes into creating seismic waves, motion on the fault, and friction generated heat.


9) Which occurs more often:  large earthquakes or small earthquakes?  Why? (think about your frequency observations in the data table).


Small earthquakes occur more often.  This is because it takes a long time to build up lots of stress, so large earthquakes happen less often.



10)  What else might you like to test using this experimental setup?  Feel free to think outside the box and be creative.  Would you modify the experimental setup in any way?

Push students to be creative here.  There are no wrong answers besides a blank here.
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