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Modeling Faults Lab Activity

Introduction:


One of the most frightening and destructive phenomena of nature is a severe earthquake and its’ terrible after effects.  An earthquake is a sudden movement of the Earth, caused by the abrupt release of strain that has accumulated over a long time.


As rock faces slide past each other, sometimes the movement is gradual.  At other times, however, pieces or plates of rock remain locked together, unable to release the accumulating energy.  When the accumulated energy grows strong enough, the two pieces break free and a fault, along with an earthquake, occurs.


In this activity we’ll create a 3-D model of a block of Earth and examine the effects of various types of faults that form from strain within the crust.

Objective:


Students will observe fault movements on a model of the Earth’s surface.

Materials:


Colored pencils


Scissors


Glue stick


Metric ruler


Card stock sheet


Fault model sheet

Procedure:

Construction

1. Glue the fault model onto a piece of card stock provided.  (Be sure to glue down all areas under the sections to be cut out.)  Write your name on the back.

2. While the glue is drying, color the fault model with colored pencils according to the color key provided on the model.

3. Cut out the fault model (with the tabs) and fold each side down to form a box with the drawn features on top.

4. Glue the corners together.  This box is a three-dimensional model of the top layers of the Earth’s crust.

5. The dashed lines on your model represent a fault.  Carefully cut along the dashed lines.  You will end up with two pieces.  (Be sure your name is on the second piece.)

6. After the model is complete, have your teacher look at it and initial the box below.  The initials will indicate points toward your final score on the lab.
	


Modeling Faults

Part 1:

1. Locate points A and B on your model.  Move point B so that it is next to Point A.

2. Observe your model from the side (it’s cross section).  Draw the cross section below in the space provided.

Part 1

	


Part 1 Questions:

1. Which way did point B move relative to point A?_____________________

Use an arrow to label the direction of block movement on your diagram.  Also use arrows to label the direction of the stress applied to each side.

2. What happened to rock layers X, Y, and Z?  Are the rock layers still continuous?

3. What likely happened to the river (note the direction the river is flowing)?

4. What likely happened to the road and the railroad tracks?

5. Is this type of fault caused by tension, compression or shearing?

This is an example of a normal fault.  Many normal faults are found in Nevada.  This is because Nevada is located in a region called the Basin and Range Province where the lithosphere is stretching (tensional stress).

Part 2

1. Locate points C and D on your model.  Move Point C so that it is next to point D.  

2. Observe your model from the side (it’s cross section).  Draw the cross section below in the space provided.  

Part 2

	


Part 2 Questions:

1. Which way did point C move relative to point D?_____________________

Again use an arrow to indicate the direction of movement and stress on your diagram.

2. What happened to rock layers X, Y, and Z?  Are the rock layers still continuous?

3. What likely happened to the river (again note the direction of flow)?

4. What likely happened to the road and railroad tracks?

5. Is this type of fault caused by tension, compression or shearing?

This type of fault is known as a reverse fault. If the hanging wall moves up and over top of the footwall, the fault becomes known as a thrust fault.  Both of these types of faults are caused by compressional stresses.

Part 3

1. Locate points F and G on your model.  Move the pieces of the model so that point F is next to point G.

2. In the box on the next page, draw an overhead view of the surface as it looks after movement along the fault line.  Label the direction of stress.

Part 3

	


Part 3 Questions:

1. If you were standing at point F and looking across the fault, which way did the block on the opposite side move?  ___________________________

2. What happened to rock layers X, Y, and Z?  Are the rock layers still continuous?

3. What likely happened to the river?

4. Is this type of fault caused by tension, compression, or shearing?

5. If the scale used in this model is 1 mm = 2 m, how many meters did the earth move when the strike-slip fault caused point F to move alongside point G?  ___________________

This type of fault is known as a lateral fault or strike-slip fault.  These types of faults can be described as having right or left-lateral movement.  If you look directly across the fault, the direction that the opposite side moved defines whether the movement is left-lateral or right-lateral.  Shearing forces cause these types of faults.

Conclusion:

Stresses and strains in the earth’s upper layers are induced by many causes such as thermal expansion and contraction or gravitational forces, in addition to movement of the earth’s tectonic plates, which we’ll learn more about later.  Faulting is one of the various manners of mechanical adjustment or release of such stress and strain.

