Earthquake Lab



Name - 













Lab Section - ____________________

Earthquakes are produced where stress that has built up along a fault is released and energy travels away from the fault in the form of seismic waves.  We will first investigate the basic faults and then look at stress build up and the production of seismic waves. 

Types of Faults

There are two primary types of faults that are classified by the dominant direction of movement.
Strike-slip faults - motion is primarily in a lateral direction

Dip-slip faults - motion is primarily in a vertical direction

Dip-Slip Faults  - Vertical motion


  Hanging wall - block above the fault – 
                    (rests on the other block)

  Footwall – block below the fault

Dip slip faults are classified by the relative motion of the footwall.
a. Normal Fault - hanging wall goes down relative to footwall

b. Reverse - hanging wall goes up relative to the footwall

Experiment with the fault blocks provided.

____1. What type of fault is associated with compressive stress (( ()?


a) normal dip-slip
b) reverse dip-slip
c) strike-slip

____ 2. What type of plate tectonic boundary would you most likely find this type of fault?


a) divergent 

b) convergent

c) transform

____ 3. What type of fault is created by tensional stress (( ()?


a) normal dip-slip
b) reverse dip-slip
c) strike-slip

____ 4. What type of plate tectonic boundary would you most likely find this type of fault?


a) divergent 

b) convergent

c) transform

____ 5. What type of fault is drawn on the board?


a) normal dip-slip
b) reverse dip-slip
c) strike-slip

Strike-slip Faults – refer to your text and reading boxes 10.2 (p. 322) & 11.4 (p.354)

1. How many meters of movement occurred on the San Andreas fault in the 1906 earthquake? 


2. In figure 11.F – what city along the North Anatolian Fault is at risk for an earthquake?

Earthquakes occur where resistive forces (friction) prevent movement along a fault.  Stress builds along the fault system until the stress forces are large enough to overcome the resistance.  Movement occurs and the built up stress is released – the energy produced travels away from the epicenter as seismic waves.
Stress Build up and Movement.

In this simple model we will experiment with the build up of stress and the movement produced by the stress.

Simulate 5 earthquake events – for each event record the amount of stress build up.  Then change the setup to alter the resistive force and simulate 5 additonal earthquakes. 

Record your measurements in CENTIMETERS
	
	Stress
	Movement
	
	
	Stress
	Movement

	1
	
	
	
	1
	
	

	2
	
	
	
	2
	
	

	3
	
	
	
	3
	
	

	4
	
	
	
	4
	
	

	5
	
	
	
	5
	
	

	
	
	
	
	
	
	

	AVG
	
	
	
	AVG
	
	

	Max
	
	
	
	Max
	
	

	Min
	
	
	
	Min
	
	


Describe your experiment – What factors did you vary?

What conditions created the smallest earthquake?  Largest?  Explain the results of your experiment.
Add a second block to the experiment, and try to produce as large an earthquake as you can.  Explain what worked the best.

Seismic Eruption Program

Under the World View – set the earthquake magnitude to 5 and speed to 10 yr/sec.

1. How many earthquakes between 1960 and present day were above 5? ________________________

2. Examine the earthquakes at divergent boundaries – what color are these earthquakes shown as – what 

   does this color indicate about the depth of these earthquakes?

   Color - 



 which indicates








Reset the magnitude to 7.5 and hit the repeat button.

3. How many earthquakes between 1960 and present were 7.5 or greater. ________________________

4. What do the brighter color (yellow) earthquakes indicate about the depth of these earthquakes?

____ 5. What type of plate tectonic setting are the brighter colored earthquakes (blue, yellow) associated 
              with?

a) divergent
b) subduction zones
c) transform boundaries

Go to the main menu at top – 

Click “File” –  “Open View”  - “Sumatra”
You may want to reset the speed settings – (2 hr/sec) and hit the repeat button.

1. Following the main earthquake was the following movement north or south of the original epicenter?

2. Was the Sumatra Earthquake a shallow or deeper earthquake event?

Go back to the main Menu and click “File” – Open View – select any view – explore an additional view or two.

 List the view(s) - ______________________________________________________
Seismic Waves

1. Describe the three differences between P-waves and S-waves. 

    Experiment with the slinkys to simulate P-waves & S-waves.

Virtual Earthquake – Learning about seismic waves online.

During this assignment you will learn about seismic waves and how differences between P-waves and S-waves can be used to locate the epicenter of an earthquake.

You will also learn how seismic information is used to estimate the size of an earthquake using the Richter Magnitude.

Go to: http://64.239.9.13/VirtualEarthquake/VQuakeExecute.html
or go to the Blackboard website and click on “External Links” – “Earthquakes” – “Virtual Earthquake”

Read through the introductory material 

Choose – 3.  Japan region 

Locate the epicenter of the earthquake.

After successfully completing the epicenter assignment proceed to estimating the magnitude of the earthquake.  Upon completing the magnitude portion of the lab you will be given the opportunity to complete a certificate – 
Fill out the information and print the certificate and bring to lab.
