


What Causes Earthquakes

s Where do earthquakes occur?

s How often do they occur?

s One famous earthquake in the United States was in 
1906 earthquake in San Francisco.

s It occurred along a transform 
fault boundary.

s The earthquake caused massive 
destruction throughout the city.



Earthquakes and Faults

s Have you experienced 
an earthquake? How 
would you describe it?

s The Bible describes 
earthquakes as 
“great” and  “violent.”

s Matthew 28:2, Acts 16:26, Revelations 6:12

s Earthquakes occur when the rocks in Earth’s crust 
rupture suddenly.



Earthquakes and Faults

s The rupture releases a massive amount of energy.

s This energy travels through the crust, producing 
violent shaking and movement in Earth’s surface.

s This rupture occurs 
along large cracks in 
the crust.



Earthquakes and Faults

s The earthquake’s focus is the location where rocks 
ruptures.

s Directly above the focus is the earthquake’s 
epicenter.

s The cracks in Earth where 
earthquakes occur are 
called faults.



Earthquakes and Faults

s The movement of Earth along a fault can be horizontal 
or vertical.

s The horizontal movement produces a strike-slip fault.

s Vertical movement occurs when 
one portion of the crust moves 
upward, and the other portion 
moves downward.



Earthquakes and Faults

s Imagine that the fault is a diagonal slant through the 
crust.

s The rock below the fault is called the foot wall.

s The rock above the fault is called the hanging wall.

s The hanging wall can be 
higher or lower than the 
foot wall, depending on 
the type of fault.



Earthquakes and Faults

s In the hanging wall moves up during the earthquake, 
it produces a reverse fault.

s If the hanging wall moves down, it produces a 
normal fault.



Earthquakes and Faults

s Different forces produce the movement along the 
three faults.

s Just like you can compress molding clay, the same 
type of compression force produces a reverse fault.



Earthquakes and Faults

s The tension force, or pulling force, produces a 
normal fault.

s A tearing force called shear force pulls on the 
rubbing surfaces of each block of clay. 

s This force creates a strike-slip fault.



Earthquakes and Faults



Scripture 
Spotlight

The Bible describes an earthquake with miraculous 
results at the death of Christ. Read about it in Matthew 

27:50-53.

Matthew 27:50-53 describes the earthquake that 
happened when Jesus died on the cross. It says that 
graves were opened, and dead people were raised. 
After His resurrection, they when into Jerusalem and 
appeared to many.



Earthquakes Waves

s Have you ever tried to break a rock?

s Rocks in the crust experience 
considerable forces that build up 
until the rock ruptures.

s The rupture releases energy that radiates from the 
epicenter.

s The energy travels as two main types of waves: body 
waves, such as P-waves and S-waves, and surface 
waves, such as L-waves.



Earthquakes Waves:
Primary Waves (P-wave)

s Primary Waves (P-waves) also referred to as 
compressional waves

s Travels parallel to the direction 
of motion

s Travels through the planet

s Travels through solids and 
liquids

s The fastest earthquakes wave



Earthquake Waves:
Secondary Waves (S-wave)
s Secondary Waves (S-wave) travels perpendicular to 

direction of motion

s Travels through the planet

s Travels through solids

s Travels slower than P-waves



Earthquakes Waves:
Surface Wave (L-wave)

s Surface wave (L-wave) travels across the surface of 
the planet

s It causes the crust to move side to side and up and 
down, like the waves created when you toss a rock 
into a lake or pond

s It travels slower than a P-
wave or S-wave.



Measuring and Locating 
Earthquakes

s What type of damage is caused by        
earthquakes?

s The damage caused by an earthquake 
depends on different factors.

s The depth of the focus can impact the strength of the 
waves and the distance they travel. 

s Typically, an earthquake with a shallow focus produces 
surface waves that travel farther and cause more 
damage.

s The type of rock, soil, or building foundation can also 
affect the amount of damage.



Measuring and Locating 
Earthquakes
s The Richter scale measures the 

amplitude of the large seismic waves.

s The results are presented on a 
logarithmic scale.

s Each whole number of the scale 
represents 10 times the power.

s A 5.0 earthquake produces 10 times 
more shaking than a 4.0 earthquake.

s The Mercalli scale measures the power of 
an earthquake by observed destruction 
caused by the shaking.



Measuring and Locating 
Earthquakes

Category Mercalli Scale Richter 
Scale

I. Not Felt Not felt, detected only by sensitive 
instruments 

1-2

II. Just 
Perceptible

Felt by only a few people, especially on upper 
floors of tall buildings

3

III. Slight Felt by people lying down, seated on a hard 
surface, or in the supper stories of tall 
buildings

3.5

IV. 
Perceptible

Felt indoors by many, by few outside; dishes 
and windows rattle

4

V. Rather 
strong

Generally felt by everyone; sleeping people 
may be awakened

4.5

VI. Strong Trees sway, chandeliers swing, bells ring, some 
damage from falling objects

5



Measuring and Locating 
Earthquakes

Category Mercalli Scale Richter 
Scale

VII. Very 
Strong

General alarm; walls and plaster crack 5.5

VIII. 
Destructive

Felt in moving vehicles; chimneys collapse; 
poorly constructed buildings seriously 
damaged

6

IX. Ruinous Some houses collapse; pipes break 6.5

X. Disastrous Obvious ground cracks; railroad tracks bent; 
some landslides on steep hillsides

7

XI. Very 
Disastrous

Few buildings survive; bridges damaged or 
destroyed; all services interrupted; severe 
landslides

7.5

XII. 
Catastrophic

Total destruction; objects thrown into the air; 
river courses and topography altered

8



Effects of Earthquakes

s What is your biggest concern during an earthquake?

s Look around you. If an earthquake happened right 
now, what objects would become hazards?

s Earthquakes often only last a few seconds, but the 
damages are enormous.

s As the ground shakes up and 
down and back and forth, 
objects can be hurled across 
the room and structures can 
crumble.



Effects of Earthquakes



Effects of Earthquakes

s Not only do earthquakes damage 
human-made structures, they 
often cause landslides, a 
movement of surface material 
down a slope.

s Liquefaction occurs when water-
saturated soil loses strength during 
the shaking and flows like a liquid.

s The rapid displacement of crust 
along the coast can add energy to 
the ocean.



Effects of Earthquakes

s When an earthquake 
occurs in the ocean or 
along the coast, the 
vertical displacement of 
land can produce a 
tsunami

s A tsunami is a series of waves with an average 
wavelength of 217 miles.

s A tsunami wave travels through the ocean as a 
shallow-water wave, reaching up to 450 mph.



Effects of Earthquakes

s What happens as a tsunami wave beings to interact 
with the sea floor?

s Friction slows the wave, causing the wavelength to 
decrease and the wave height to increase.

s Once the initial wave passes, a succession of wave will 
arrive every 5 to 90 minutes, depending on the period 
of the tsunami wave.

s The largest wave in the 
tsunami set is often not the 
first wave but is one of the 
later waves.



Effects of Earthquakes


