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6.2 : Fault Formations: Earthquakes and Volcanoes

Grade Six: Earthquakes/Volcanoes
Lesson 6.2: Fault Formations

Forces in the Earth (tension, compression, shearing) cause
stress at plate boundaries.

Lesson 6.2 builds on the earthquake events in lesson 6.1 by
using clay models to show how earth materials are
squeezed and pulled in different directions during an
earthquake. Push boxes are used to demonstrate this
pushing on Earth materials. This movement links to lesson
6.3 that models three different types of faults at the
boundaries of earthquakes.

80 minutes

Per Group (groups of 4)

Push Box (see attachment)

4 cups of dirt (more if needed)

4 cups of flour (more if needed)

Per Group (groups of 2)

3 pieces of clay approximately 4” x 6” x %"
Wax paper

Individual

H1a, b Forces in Earth’s Crust text reading
H2a, b Fault Formations

Popsicle stick

Index card

Science notebook

-—

. Assemble push boxes. (1 per group of four)

2. Place materials (3 pieces of clay and wax paper) in metal
trays for distribution.

3. Place materials (6 cups of dirt and 4 cups of flour) each
in a small tub.

4. Find images to show stress on Earth’s crust.
5. Duplicate handouts (H1a, b and H2a, b) for lab.
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Procedure:

Engage (10 minutes) The movement of Earth’s plates creates
great forces (stress) that squeezes or pull the rock in the
crust.

Teacher Note: Project or show an image that shows the effect of stress on Earth’s
crust. You can use Figure 1 on page 174 in the Prentice Hall Textbook or you can
use the website: http://media.masslive.com/republican/photo/9374795-essay.jpg

1. Ask students to look at the image and discuss with a partner what they think
caused the damage.

Punchline: An earthquake probably caused the damage.

2. Ask students to talk with their partner about “Where did the energy to cause
this damage come from?” and “What might have been the source of
energy?’

3. Distribute a popsicle stick to each student. Ask students to hold the popsicle
stick at both ends and slowly bend into an arch without breaking the
popsicle stick. Release the pressure on the popsicle stick and observe what
happens.

4. Repeat step 3 one more time. This time, however, keep bending the ends of
the popsicle stick toward each other until it breaks. Ask students “What
caused the wood to break?”

5. Ask students how does the popsicle stick represent what happened in the
image from the book or website in step 1.

6. Distribute an index card to every student. On one side of the index card,
have the students write a prediction answering the following question: How
do you think stress in the crust changes the Earth’s surface?

7. Collect index cards with student responses.

Explore (20 minutes) Forces in the Earth (tension, compression,
shearing) cause stress at plate boundaries.

Teacher Note: Steps 11-13 provide a model explaining the three different types
of stress including compression, tension, and shearing.

8. Explain to students that we are going to be exploring different ways the
crust of the Earth moves and breaks due to stress.

9. Distribute metal trays containing the three strips of clay and wax paper to
groups of two students. Ask students to place the three pieces of clay
separately on the piece of wax paper.
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10. Ask the students to slowly push on opposite ends of one of the pieces of
clay towards one another, causing it to compress. Ask them to sketch the
change in the clay in their science notebook.

11. Ask students to take the ends of the second strip of clay and slowly pull the
ends apart. Again, ask the students to sketch the change in the clay in their
science notebook.

12. Ask students to use the third piece of clay leaving it flat on the wax paper.
Use both hands to hold the middle of the piece of clay. Ask students to
slowly push the clay sliding past each other, breaking the clay into two
pieces. Again, ask the students sketch the change in the clay in their
science notebook.

13. Lead a class discussion using the following questions:

a. What happens to the clay when you hands compress it from
opposite directions?

b. What happens to the clay when you stretch it?

c. What happens to the clay when you push it so that your hands slide
past one another?

14. Ask partners to think-pair-share “How might these three movements
represent changes in the Earth’s crust? Have you ever seen any examples
of this in your everyday life or in pictures?”

Explain (10 minutes) Forces in the Earth (tension, compression,
shearing) cause stress at plate boundaries.

15. Ask students to read handouts H1a, b (Forces in Earth’s Crust) with
a partner.

16. Ask students to label their three sketches from the clay activity using the
vocabulary words (tension, compression, and shearing).

Extend (30 minutes) Forces in the Earth (tension, compression,
shearing) cause stress at plate boundaries.

17. Distribute H2a, b (Fault Formations), push boxes, and tubs of dirt and flour to
each group.

18. Ask students to read and discuss the procedure on H2a (Fault Formations)
with a partner. Ask students if there are any questions on procedure.

19. Demonstrate the following procedures if needed.

a. Students need to pull the plunger all the way open before adding
any materials to the inside of the push box.
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b. Putin a shallow layer of dirt (about 2 cups of dirt), then a layer of
flour (about 2 cups of flour), then another layer of dirt (about 2
cups), flour (2 cups) and the top layer of dirt again, packing each
layer tightly.

c. On H2a (Fault Formations) students need to draw the layers they
see in their push box, and then draw their prediction of what the
layers will look like after applying compression by pushing the
plunger in.

d. Once the first two drawings are finished, students will slowly push
the plunger simulating the fault forces coming together.

e. Students draw fault (both sides) and label any anticlines, synclines,
and faults.

f. Students go to other tables and select two more faults to draw and
label.

20. Students work with their table group to write a conclusion on H2a, b (Fault
Formations) about how the push boxes helped them learn more about
faults and compression.

Evaluate (10 minutes) Forces in the Earth (tension, compression,
shearing) cause stress at plate boundaries.

21. Re-distribute index card from step 8 with student predictions. Ask students
to read their prediction from the beginning of the lesson.

22. Discuss with a partner the original prediction for the question: How do you
think stress in the crust changes the Earth’s surface?

23. Ask students to use the other side of the index card to write a new
explanation to the question based on what they learned throughout the lab.
Ask students to use the vocabulary words for stress (compression, tension,
and shearing) and explain how you know.
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Section 1

H1la

Forces in Earth’s Crust

(o P P s Ty
dardsiFocus;
S 6.1.2 Students know major geo-
logic events, such as earthquakes,
volcanic eruptions, and mountain
building, result from plate motions.
S 6.1.f Students know how to
explain major features of California
geology (including mountains,
faults, and volcanoes) in terms of
plate tectonics.

How does stress in the crust
change Earth’s surface?

Where are faults usually found,
and why do they form?

What land features result from
the forces of plate movement?

Key Terms
* stress

* tension

* compression
* shearing

* normal fault
* hanging wall
* footwall

* reverse fault
s strike-slip fault
* plateau

FIGURE 1

Effects of Stress

Powerful forces in Earth's crust
caused the ground beneath this
athletic field in Taiwan to change
its shape.

174 +

How Does Stress Affect Earth’s
Crust?

1. Put on your goggles.

2. Holding a popsicle stick at both ends,
slowly bend it intc an arch.

3. Release the pressure on the popsicle
stick and observe what happens.

4. Repeat Steps 1 and 2. This time, however,

keep bending the ends of the popsicle stick toward each
other. What happens to the wood?

Think It Over
Predicting Think of the popsicle stick as a model for part of

Earth’s crust. What do you think might eventually happen as the
forces of plate movement bend the crust?

The movement of Earth's plates creates great forces that
squeeze or pull the rock in the crust as if it were a caramel
candy bar. These forces are examples of stress, a force that acts
on an area of rock to change its shape or volume. (A rock’s vol-
ume is the amount of space the rock takes up.) Because stress is
a force, it adds energy to the rock. The energy is stored in the
rock until the rock changes shape or breaks.

[f you try to break a caramel candy bar in two, it may only
bend and stretch at first. Like a candy bar, many types of rock
can bend or fold. But beyond a certain limit, even these rocks
will break.




H1b

Compression
Compression pushes
rack together.

Tension
Tension stretches rock.

Shearing it
Shearing can cause
masses of rock to slip.

Types of Stress FIGURE 2
. . . . Stress in Earth’s Crust
Three different kinds of stress can occur in the crust—tension, | Stress pushes, pulls, or twists

compression, and shearing. < Tension, compression, and | the rocks in Earth’s crust.
shearing work over millions of years to change the shape Relating Cause and Effect
and volume of rock. Stress causes some rocks to become brit- Which type of stress tencs to
‘ : aus rock shorten part of the crust?
tle and snap. Other rocks bend slowly, like road tar softened

by the sun. Figure 2 shows how stress affects the crust.

Most changes in the crust occur so slowly that they cannot
be observed directly. But if you could speed up time soa billion
years passed by in minutes, you would see the crust bend,
stretch, break, tilt, fold, and slide. The slow shift of Earth’s
plates causes these changes.

Tension The type of stress called tension pulls on the crust,
stretching rock so that it becomes thinner in the middle. The
effect of tension on rock is somewhat like pulling apart a piece
of warm bubble gum. Tension occurs where two plates are
moving apart.

Compression A type of stress called compression squeezes
rock until it folds or breaks. One plate pushing against another
can compress rock like a giant trash compactor.

Shearing Stress that pushes a mass of rock in two opposite
directions is called shearing. Shearing can cause rock to break
and slip apart or to change its shape.

Reading ;

: . . , 5
%) Checkpoint How does shearing affect rock in Earth’s crust?

Chapter 5 ¢ 175



Some earthquakes occur when land on either side of a fault are pushed together.
When this occurs, the land pushes together and folds over on itself. This results in the
formation of anticlines and synclines. An Anticline is a fold rock that bends upward into
an arch. A Syncline is a fold in rock that bends downward in the middle to form a bowl.
The collision of two plates causes compression and folding. This formed great
mountains like the Himalayas and Alps in Europe. This lab will help us to see these
formations.

Procedure:

1.
2.

ogAWw
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Pull the plunger all the way open.

Put in a shallow layer of dirt, then flour, then dirt, flour and the top
layer of dirt again, packing each layer lightly.

Draw the layers in your box.

Predict layers once compression applied

Slowly push the plunger simulating the fault forces coming together.
Draw your fault (both sides). Label any anticlines, synclines and
faults.

Go to other tables and draw 2 more faults and label.

Box with layers Prediction once earthquake occurs

Your earthquake Side 1 Your earthquake Side 2
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H2b

2" box fault drawing 3rd box fault drawing

Write a conclusion about how this has helped you learn more about faults.
Include type of fault observed, and what happens.
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