Module:  Processes That Shape the Earth
Topic Area:  Geology

Benchmark/Lesson: 
Lesson 1  SC.D.1.2.1
  The Rock Project


                      

Lesson 2  SC.D.1.2.4    Earth’s Restless Surface




Lesson 3  SC.D.1.2.5
  Whose Fault is it?




Lesson 3: Whose Fault is it?

Objectives

Students will learn how rocks move along faults during an earthquake.

Background

Earthquakes are the shaking of the Earth’s surface caused by rapid movement of the Earth’s rocky outer layer.  Earthquakes occur when energy stored within the Earth, usually in the form of strain in rocks, suddenly releases. This energy is transmitted to the surface of the Earth by earthquake waves. The study of earthquakes and the waves they create is called seismology (from the Greek seismos, “to shake”). Scientists who study earthquakes are called seismologists.  Seismologists examine the parts of an earthquake, such as what happens to the Earth’s surface during an earthquake, how the energy of an earthquake moves from inside the Earth to the surface, how this energy causes damage, and the slip of the fault that causes the earthquake. Faults are cracks in Earth’s crust where rocks on either side of the crack have moved. By studying the different parts and actions of earthquakes, seismologists learn more about their effects and how to predict and prepare for their ground shaking in order to reduce damage.

During an earthquake, great blocks of rock abruptly snap apart.  Most earthquakes occur at faults – breaks in the Earth’s crust.  At a fault, the blocks of rock stress and strain under pressure for hundreds of years.  When the pressure becomes too intense, the rock blocks move past one another and large amounts of energy are released.  The result is an earthquake.  After the rock blocks slide past one another, the pressure is released and they return to their original shape.  The place along the fault break where the earthquake starts is called the focus; all the shock waves travel out from the focus.  The point on the surface of the Earth directly above the focus is the earthquake’s epicenter.  

Science Processes:

Observing

Investigating

Discussing

Materials

Rock blocks designs

Scissors

Tape

Crayons, markers or colored pencils

Engaging Questions

1. If the ground beneath the school started to shake, what would you think was happening?

2. Has anyone ever experienced an earthquake?  Did you know what was happening?  What did you do?

3. Where is the safest place to go if you are trapped inside a building during an earthquake?  Why?

Teacher’s Procedure

1. Photocopy enough copies of the models supplied so that each child can have a model to work with.  The models can be enlarged or used with the scale provided. 

2. Ask the students to cut out each page’s piece along its heavy black line.  The students can then color the models, if desired.  

3. Follow these steps for each model:

a. Fold all the dashed lines away from the printed side (Figure 1).  Make sure that the folds are creased well.

b. Fold the long strip of the four squares upon itself to form a closed square ad tape the tab (Figure 2).

c. Fold in the tab of one of the remaining sides and ape from the inside (Figure 3).

d. Close the final side with the tab on the outside and tape (Figure 4).

e. Note: taping all of the edges will reinforce and strengthen the cube.

4. Set the two assembled blocks side by side with the RIVER and ROAD sides facing up.  Place them next to each other so that the tiny arrows are side by side.

5. Explain to the students that they are looking down on the trees, road and river.  They are to understand that beneath this land there is a break in the Earth’s crust – a fault.

6. Have the students place one hand on each block and push them in opposite directions as if they were going to slide them apart according to the directions of the arrows on the little squares.  HOWEVER, do not let the models actually move (Figure 5).

7. Ask the students if they can see the pressure.  Are the blocks bending a little?

8. Now have the students slide the blocks past each other a little bit (Figure 6).  Explain that this movement occurs during earthquakes.

9. Next, have the students place the blocks next to each other so the circles with arrows are side by side.  Have the students hold the blocks and move them up and down, in the direction of the arrows.  

How to Manage the Demonstration

1. This experiment is best performed if students have their own models.  

2. Allow the students to color the blocks before they begin moving the blocks.

3. Make sure to point out the importance of different amounts of stress on the blocks – the more pressure and stress they apply to the blocks, the more vulnerable the model.

4. Demonstrate the sliding fault model and the upward-moving block model in front of the class, than allow the students to try the models at their desks.

Student Procedure

1. Follow Steps 3 through 9 of the Teacher’s Procedure

2. Observe how the models react to the changes in pressure.

3. Be prepared to discuss these changes with the teacher.

Drawing Conclusions/Discussion Questions:

1. With regard to the model showing the blocks sliding past one another, have the students describe what happened to the paths of the road and the river.  What might happen to the trees and the road if the ground shook violently?

2. Ask the students to look for the focus on the side of one of the moved blocks.  The focus is the place where the earthquake began.  The point on the surface directly above the focus is the epicenter.  

3. With regard to the model showing the blocks moving up and down, emphasize that this movement shows a waterfall forming and falling rocks and trees.  Have students discuss how the land changed from this upward movement.  
4. Challenge the students to find the focus near the waterfall and to figure out where the location of the epicentre.  Explain that once the rocks slide past each other and release energy, they spring back to their original shape.  This allows for the pressure to be released from the blocks.  
Interdisciplinary Activities:

1. Investigate the earthquakes that have happened all over the world.  Research where they occurred and what caused their eruption.  

2. Create different models for the different earthquakes that can occur – subduction zone, contintental-ocenanic and continental-continental.

Suggested Sources/Websites:

http://volcano.und.nodak.edu/vwdocs/vwlessons/plate_tectonics/part1.html
http://www.cotf.edu/ete/modules/msese/earthsysflr/lithosphere.html
http://www.factmonster.com/ce6/sci/A0860425.html
http://encarta.msn.com/encnet/refpages/RefArticle.aspx?refid=761569459#p27
http://www.uwsp.edu/geo/faculty/ritter/geog101/modules/hydrosphere/hydrosphere.html

http://earth.rice.edu/mtpe/cryo/cryosphere.html
http://pubs.usgs.gov/publications/text/Vigil.html
http://www.platetectonics.com/book/page_5.asp
Student Experiment Packet will include:

· Materials

· Procedure

· Drawing Conclusions/Discussion Questions
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