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Enduring 
Understandings

1)  Students will understand what a fault in 
the Earth is and why it is important.

2)  Students will understand what causes an 
Earthquake.

3)  Students will understand how earthquake 
magnitudes are measured.
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Earthquakes
An earthquake is the vibration of the 
Earth that is produced by a rapid 
release of energy in the lithosphere.

Click on the image for a short video.

The place that an earthquake is centered 
is called the epicenter.  This is directly 
above the focus. Epicenter

The energy that is released from the earthquake 
travels out in all directions in the form of 
seismic waves.  These waves look similar to the 
waves produced when you drop a stone in water.

Seismic 
Waves

The point within the Earth where an 
earthquake starts is called its focus.
This is located along the fault below the 
surface.

Focus

An Earthquake is caused by a slippage along a 
break in the lithosphere.  This breakage is 
called a fault.  A fault is a fracture in the 
Earth where movement has occurred. 

Cause
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Faults and Changes 
to Earth's Surface

The movement that occurs along a fault 
during an earthquake is a major factor in 
the changing of the Earth's surface.

This picture illustrates 
horizontal movements 
effects on the surface.

This picture illustrates 
vertical movements effects 
on the surface.

The land above the fault can shift up to 10 
meters in just one earthquake.  Over time, the 
movement can push up coastlines, mountains and 
plateaus.

Movement

There are two types of movement:  horizontal 
and vertical.  Horizontal moves the land up and 
horizontal shifts are displaces it.

Types of
Movement
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The Causes of 
Earthquakes

According to the elastic rebound hypothesis, most 
earthquakes are the result of a rapid release of 
energy that is stored in rock that has been subject to 
great forces.

Click the above image to see a video clip of 
the causes of earthquakes.

Forces in the Earth slowly deform rocks in the 
Earth's crust, this causes them to bend or 
change shape.  As they bend, they store 
elastic energy.  This happens on both sides of 
the fault.

Rock 
Deformation

Stored elastic energy builds up as rock is deformed.  
If friction is overcame, rocks slip and you get an 
earthquake as the elastic energy is released. The 
tendency for the deformed rock to spring back along
the fault after the earthquake is called elastic rebound.

Elastic
Rebound

Even great earthquake do not release all the elastic 
energy stored along a fault.  Aftershocks and 
Foreshocks also release elastic energy.  An 
aftershock is an earthquake that occurs soon after 
a major one. Some small earthquakes the come 
before the major one is called forequakes.

Aftershocks
& Foreshocks
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Measuring 
Earthquakes

Earthquakes produce two main types of 
seismic waves - surface and body waves.

Click on the 
image for a 
short video on 
wave types.

Body 
Waves

These are waves that move through the Earth's 
interior.  P waves are push-pull waves the push 
(or compress) and pull (or expand) in the 
direction they travel. S waves shake particles 
at right angles in the direction they travel.

S waves cause the Earth the ground to shake up 
and down and sideways.  P waves cause the ground 
to buckle and fracture. Surface waves can cause 
side-to0

Wave
Movement

Surface 
waves

When body waves reach the surface, 
they produce surface waves. These 
waves travel slower than body waves.

Feb 2512:34 PM

What parts of an earthquake are in the photos below?
Click on the flashing images to begin.
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Recording 
Seismic 
Waves

Scientists developed an instrument known as a seismiograph to 
record earthquakes.  Seismos is greek for "shaking" and graph 
means "to write".

A seismograph can consist of a weight suspended 
from a support attached to bedrock.  When an 
earthquake occurs is stationary while the support 
and the Earth shake.

Seismograph

A seismograph produces a record of the ground 
shaking during an earthquake.  This is called a 
seismogram.  A seismograph shows all three wave 
types.  The stronger the earthquake the larger 
the waves. P waves come first followed by S waves.

Seismogram
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Measuring 
Earthquakes

The Richter Scale and the moment magnitude scale 
measure the magnitude of the earthquake.  The 
Modified Mercalli scale is based on the earthquakes 
intensity.

Moment magnitude is much more accurate. It 
estimates the amount of energy produced by 
the earthquake.  The moment magnitude is 
derived from the displacement that occurs 
along the fault.

Moment
Magnitude

The Mercalli scale measures the intensity of 
the earthquake's effects at different 
locations.  The scale has 12 steps with step 
12 being almost total destruction.

Mercalli 
Scale

The Richter scale is based on height of the 
largest wave.  The Richter scale is only useful 
for small shallow earthquakes. Richter

Scale

Jan 288:23 PM

Locating an 
Earthquake

The difference in the arrival of P and S waves can help 
locate the epicenter.

A travel-time graph, data from the seismograms made 
from three or more locations and a globe can be used to 
locate the earthquake's epicenter.
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Resources

1)  Youtube.com
2)  Wikipedia.org
3)  Tarbuck & Lutgens, Prentice Hall "Earth 
Science".  2009.  Pearson Education, Inc.
4)  Gifsoup.com
5)  Google images
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