
9.1 What is an earthquake?
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Chapter Nine: Earthquakes 

• 9.1 What is an Earthquake?

• 9.2 Seismic Waves

• 9.3 Measuring Earthquakes 
& Learning about Tsunamis

• 9.4 Tsunamis
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9.1 What is an   
earthquake?

• An earthquake is a 
form of stick-slip 
motion.

• Stick-slip motion can 
be compared to a 
stuck door.
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9.1 Stick-slip motion
• Three conditions are needed for stick-slip 

motion:
1. Two objects that are touching each other 

where at least one of the objects can move.
2. A force, or forces, that will cause the 

movement.
3. Friction strong enough to temporarily keep 

the movement from starting. 

Use the stick-slip door model to identify these con ditions.
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9.1 Friction

• Friction is a 
resistance to slip 
that occurs when 
two objects rub 
against each 
other.
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9.1 What causes earthquake?

• An earthquake is the 
movement of Earth’s 
crust resulting from 
the release of built-
up potential energy 
between two stuck 
lithospheric plates.

����������������
��
�������
��!�������������!
����� ����	����
������
���
������!	�������	����
�����������	�������������	��	��������������������	� ���
�!�������
����	
�������������������������
�����
	��
����	������������������
���



*�	���������
������
������������	���������
�����
�� ��	�� ��������	���	������
������!�������

���	��
����
����������	
����������
����

�����
��	 ������������� ������������������	����
��
+��������������$,� -���'� - ./01�!����������������� ���

������������	���!����
�

�	��
���
����!�
���������������
�������������!�
���������	�� ������������	�������������
���	�



9.1 What causes earthquakes
• The point below the surface where the 

rock breaks is called the earthquake 
focus . 
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9.1 What causes earthquakes
• As soon as the rock breaks, there is 

movement along the broken surface 
causing a split in the surface called a 
fault .
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9.1 The nature of plates

• The seismic waves from an earthquake are 
usually strongest at the epicenter , the point on 
the surface right above the focus.
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9.1 Slickenslides

• The effect of rock 
moving against rock 
is evidence of plate 
boundaries.

• The rock surface 
moving to the right is 
called slickensides
because it is smooth 
and polished.
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9.1 The nature of plates

• A cracked shell on a 
hard-boiled egg is 
similar to lithospheric
plates on Earth’s 
surface.
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9.1 The nature of plates
• A moving line of 

grocery carts is a 
better example of  a 
moving lithospheric
plate.

• Although a plate may 
be moving as a single 
unit, its boundaries 
act like they were 
made of many small 
sections like the line 
of carts.
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9.1 When do earthquakes happen?
• The release of built-up potential energy causes 

earthquakes.
• An earthquake is a stress reliever for a 

lithospheric plate.
• Once a quake occurs, potential energy builds up 

again.
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9.1 When do earthquakes happen?

• The second longest 
ever recorded 
earthquake occurred in 
1964 in Alaska and 
lasted for four minutes.

• Foreshocks are small 
bursts of shaking that 
may precede a large 
earthquake.
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9.1 When do earthquakes happen?

• Aftershocks are 
small tremors that 
follow an earthquake, 
lasting for hours or 
even days after the 
earthquake.
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9.1 Secret Code 
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9.2 Pinpointing an Earthquake
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9.2 Seismic waves

• Seismic waves that 
travel through 
Earth’s interior are 
called body waves . 

• The two main kinds 
of body waves are 
P-waves and S-
waves.
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9.2 Seismic waves

• Liquid—like the liquid outer core of Earth—acts 
as a barrier to S-waves. 

• P-waves pass through liquid.
• Waves on the surface, or body waves that reach 

the surface, are called surface waves .

• Seismic waves bend 
when they contact 
different materials. 
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9.2 Measuring seismic waves
• People who record and interpret seismic 

waves are called seismologists . 
• Seismic waves are recorded and 

measured by an instrument called a 
seismograph .
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9.2 Measuring seismic waves

• After an earthquake 
occurs, the first seismic 
waves recorded will be 
P-waves. 

• S-waves are recorded 
next, followed by the 
surface waves.
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9.2 Measuring seismic waves

• In a quarter-mile race, 
the track is so short 
that fast and slow cars 
are often just fractions 
of a second apart. 

• In a long race, like the 
Indianapolis 500, the 
cars might be minutes 
apart. 

• The time difference 
between slow and fast 
cars is related to the 
length of the race track.

�����������	������	��)����������������	������������ �
���!������������	�����!������������		�
���
������
��$���
�������4���
��������!��
�	����������� ����	���	������������	��������
���	���
������	���	����	�������		�
�������������!��!������� ����!�������� 
��$���
�����������
!���������
��4���
���



9.2 Measuring seismic waves

• Seismic waves radiate 
from the focus after the 
earthquake.

• Three seismic stations 
can accurately 
determine the times of 
body wave arrival.
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9.2 Distance to epicenter

• Seismologists use 
computers to 
determine the 
distance to an 
epicenter.
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9.2 Distance to epicenter
1. Identify three seismic stations and locate them on a map.
2. Determine the time difference between the arrival of the 

S-waves and the P-waves at each station (Use chart 
data).

3. Convert the time differences into distances to the 
epicenter (Use graph).

4. Set a geometric compass so that the space between the 
point and pencil on the compass is proportional to the 
distances that you found in Step 3. (Use graph scale)

5. Draw a circle around each seismic station location.
6. The intersection of the 3 circles is the epicenter!
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9.2 Distance to epicenter
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9.2 Secret Code
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Read DOWN the first column, and then DOWN the second column. (10 words)
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9.3 Measuring an Earthquake
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9.3 Measuring Earthquakes
• The Richter scale rates earthquakes 

according to the size of the seismic waves 
recorded on a seismograph.
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9.3 Measuring Earthquakes
• The largest earthquake recorded occurred 

in Chile in 1960. 
• It was off the Richter scale; seismologists 

estimated this quake to be 9.5.
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9.3 Measuring damage

• The Mercalli Intensity 
scale has 12 
descriptive categories. 

• Each category is a 
rating of the damage 
suffered by buildings, 
the ground, and 
people.
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9.3 Where do earthquakes occur?

• Earthquakes commonly 
occur at the boundaries 
of lithospheric plates.

• This is because plate 
boundaries tend to be 
zones of seismic activity.
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9.3 Earthquakes
• Soil types can affect 

the amount of 
damage caused by 
earthquakes.

• When seismic waves 
pass through the 
ground, the soil can 
act as a liquid. 

• This is called 
liquefaction.
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9.3 Earthquakes – Building Materials

• Earthquake vibrations 
easily damage heavy, 
brittle building materials 
like brick, mortar, and 
adobe.

• Buildings with well-
designed steel supports 
are less likely to be 
damaged during quakes.
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9.3 Earthquakes – Buildings
• Mexico City had short, medium, and tall 

buildings before an earthquake struck in 1985.

• Many of the medium-height buildings were 
destroyed.

• Why did short and tall buildings survive?
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9.3 Earthquakes – Vibrations

• The swaying of the 
medium-height 
buildings happened to 
match the earthquake 
vibrations.

• This is similar to how 
you can make someone 
go higher on a swing if 
you push them at the 
right time.
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9.3 Earthquakes – 7 Steps to Safety

1. Secure it                  2. Plan                  3. Disaster Kit             4. Safety Check

5. Drop, Cover, Hold on       6. Check it out      7. Communicate & Recover
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9.3 Earthquakes -- Response
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9.3 Secret Code
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(8 WORDS)

Read DOWN the left column and then DOWN the right column.

����������������
��������������������
��������������������
��������

�������	����
�������?��
	����4��	��
������������
�� �������	����5,#-�������	��������	�����
�
�����5,#-��	
�������
���/

������I



9.4 Tsunamis
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Chapter Nine: Earthquakes 

• 9.1 What is an Earthquake?

• 9.2 Seismic Waves

• 9.3 Measuring Earthquakes 
& Learning about Tsunamis

• 9.4 Tsunamis
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9.4 Tsunamis – “Harbor Wave”

• Tsunami is a Japanese word that 
means “harbor wave.”

• Sudden movements of the sea floor 
cause tsunamis.
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9.4 Tsunamis – Cross Section
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9.4 Tsunamis – Sumatra, 2004
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9.4 Tsunamis – Sumatra, 2004
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9.4 Tsunamis – Japan, 2011
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9.4 Tsunamis – Japan, 2011
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9.4 Tsunamis – Japan, 2011
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9.4 Tsunami – Detection Buoy

#���
����
������	����
�����������������
��!�
������ ��	��������$�������,��������	��
	��	�

������������

	��
���
	�����������������	��	����	� �������������
��	���
���
	�������������
���������������������>����������	���������!����
��� 
	������	�������������
	����
���
���
��
������!�
��
��������	������������	�������������� ����
�������������������������	����������
���
�	
���������
���



9.4 Tsunami – Detection Buoy Network
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9.4 Tsunamis – In Case of …..

• RUN to 
higher 
ground!

• Do not 
wait, do not 
investigate, 
RUN!
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9.4 Secret Code
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(9 Words) Read DOWN the left column, then DOWN the right column.
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