
Chapter 2:
Earthquakes
Teacher Copy



Bell Ringer
Please take out your new Earthquake notes. You DO NOT need 
your journals.

Take a look at this picture and try to figure out what is the pattern that 
is being shown?



Forces in Earth’s Crust
Stress- a force that acts on 
rock to change its shape or 
volume

Since stress is a force, it 
adds energy to the rock. 
The rock stores this energy 
until it changes shape or 
breaks.



3 Types of Stress
Shearing- Stress that 
pushes rock in two 
opposite directions.

Tension- Stress that 
pulls on the crust, 
stretching the rock so 
that it becomes 
thinner in the 
middle

Compression- Stress 
that squeezes rock 
until it folds or 
breaks 



What type of stress is A, B and C?
A

C

B



Faults Review

is a break in the rock of the crust where rock surfaces slip past each 
other

When enough stress builds up in rocks the rock breaks, creating a 
fault

What is a fault?

In what directions can rocks move when they are under stress? 

What is the location where faults happen?

The rocks on both sides of a fault can move up, down or sideways

Most faults occur along plate boundaries, where the forces of plate 
motion push or pull the crust so much that the crust breaks.



Which stress matches each fault
1. Tension Stress

2. Compression Stress

3. Shearing Stress



Types of Faults
1. Strike-slip faults- are caused by shearing stress 
(forces) 



Types of Faults
2. Normal faults- are caused by tension stress (forces) which 
pull rocks apart. Here the hanging wall slips downward while 
the footwall stays in place.



Types of Faults
3. Reverse faults- are caused by compression stress (forces). 
The rock of the crust is pushed together. Here the hanging wall 
slides up while the footwall stays in place.



Try to identify some

Strike-slip

Normal

Reverse





Plate Boundaries vs Faults
What are the three types of faults? What are the three types of plate boundaries ?

All plate boundaries are faults

But not all faults are plate boundaries



Folding in Earths Crust
Anticline- fold in rock that bends upward into an arch

Syncline- fold in rock that bends downward to form a valley.



Bell Ringer
Please take out your science fair planning packet and show me steps 1-
12. 

Complete the following table in your science journal

Plate Boundary Stress Fault

Divergent

Reverse

Shearing

Remember Planning Packet and Typed formal lab report are due 
tomorrow.



Earthquakes
An earthquake is the shaking and trembling that results from the 
movement of rock beneath Earth’s surface

National Geographic Earth quakeEarthquakes around the world

https://www.youtube.com/watch?v=VSgB1IWr6O4
http://earthquake.usgs.gov


The largest Earthquake in the World
Happened in Chile

May 22 1960

Magnitude of 9.5



Focus & Epicenter

The focus is the area beneath 
Earth’s surface where rock that is 
under stress. The rock will break 
and trigger an earthquake

The epicenter is the point on the 
Earth’s  surface directly above the 
focus



Seismic Waves
Seismic Waves are produced from 
earthquakes. 

These are waves that carry energy 
from an earthquake away from 
the focus through Earth’s interior 
and across the surface



Seismic Waves
There are three types of Seismic 
waves; P waves, S waves, and 
surface waves

1. P waves (primary waves) are seismic 
waves that compress and expand the 
ground like an accordion. Move 
through solids and liquids. Arrive first 
at the epicenter. 

2. S waves (secondary waves)- are 
seismic waves that vibrate from side to 
side as well as up and down. Only 
move through solids. Arrive second at 
the epicenter. 



Seismic Waves

3. Surface Waves- are 
when P and S waves 
reach the surface. Move 
more slowly than P and S 
waves but can produce 
severe ground 
movements. Roll like 
ocean waves.



Monitoring Earthquakes

Geologists use seismographs to record seismic waves. 

The zigzag pattern of lines represent an earthquake 
and are called a seismogram.



Bell Ringer
Please turn in your planning packet and Formal (typed) lab report.

Take out your notes and use them to answer the following questions 
in your science journal

1. What is the epicenter?

2. What is the focus?

3. How do scientists measure earthquakes energy?

4. Which seismic wave arrives first?

5. Which seismic wave arrives second?



Measuring Earthquakes

People are 
interested in the 
size and damage 
that an earthquake 
may cause. In 
order to share this 
information we 
need a way to 
measure the 
earthquake.



The Richter Scale- rates the 
earthquakes magnitude with 
numbers based on the size of 
the earthquake’s seismic 
waves.

The seismic waves are 
measured by a seismograph 
which is an instrument that 
records and measures seismic 
waves.

Measuring Earthquakes



The Mercalli scale-
rates earthquakes 
according to the 
level of damage at a 
given place. It uses 
Roman numerals to 
rank the 
earthquakes by how 
much damage they 
caused.

Measuring Earthquakes

invention of Richter scale

https://www.youtube.com/watch?v=u-QbqGB1Ooc


Moment of Magnitude Scale- is 
more precise that the Richter 
Scale and estimates the total 
energy released by an 
earthquake.

To rate an earthquake on the 
moment magnitude scale 
geologist first study data from 
seismographs.

Measuring Earthquakes



Earthquake Safety
Within the United States where do you think is an area of highest risk 
for an earthquake. What about lowest risk?



Earthquake Damage
Shaking- produced 
by seismic waves 
can trigger 
landslides or 
avalanches

Liquefaction- when 
an earthquakes 
violent shaking 
suddenly turns 
loose, soft solid 
into liquid mud. 
The ground may 
give way and 
buildings may sink 
and pull apart

Japan building 
shaking

Liquefaction

https://www.youtube.com/watch?v=woxqjkSMLpM
https://www.youtube.com/watch?v=j0sLyJpfTE8


Earthquake Damage
Aftershocks- A building 
weakened from a previous 
earthquake may give way 
during an aftershock

Tsunamis- when an 
earthquake happens in the 
ocean  the plate movement 
causes the ocean floor to rise 
slightly and push water out 
of its way. 

In the open ocean the 
height from the wave is low 
but as it approaches shallow 
water the wave grows into a 
mountain. 

CA aftershock

Japan 2011 Tsunami

https://www.youtube.com/watch?v=z0QtY_on4KQ
https://www.youtube.com/watch?v=tPQ5iTcnXW0


Bell Ringer
Which seismic wave arrives first to the epicenter?

Calculate the difference in arrival times for these 
three cities

City Time for S 
Wave to arrive

Time for P 
wave to arrive

Difference in 
arrival times

Chicago 4 min and 50 
sec

2 min and 10 
sec

Denver 5 min and 15 
sec

2 min and 15 
sec

Houston 1 minute 5 seconds



Bell Ringer
Use the difference in arrival times and the graph to find the distance 
to Epicenter (km)

City Differenc
e in 
arrival 
times

Distance to 
Epicenter 
(km)

Chicago 2 min 40 
sec

Denver 3 min 

Houston 0 min 55 
sec

Now we will use a map to draw the distance to the epicenter for these 
three cities



Finding the Epicenter


