Chapter 8:  Earthquakes and Earth’s Interior


Lecture Outline
8.1
What is an Earthquake?

Earthquakes

An earthquake is the vibration of Earth produced by the rapid release of energy within the lithosphere.

Earthquakes are caused by slippage along a break in the Lithosphere, called a fault.
Faults are fractures in Earth where movement has occurred.

Focus and Epicenter

The point within Earth where an earthquake starts is called the focus.

The focus of an earthquake is located along a fault beneath the surface.

The energy released by the earthquake travels in all directions from the focus in the form

of seismic waves.
Epicenter is the location on the surface directly above the focus.

Faults and Change to Earth’s Surface

The movement that occurs along faults during earthquakes is a major factor in changing the Earth’s surface.
The land along the fault can shift up to tens of meters in just one earthquake.  Over time, this movement can push up coastlines, mountains and plateaus.

The crust can move vertically or horizontally as a result of fault movements.


If the crust moves up vertically, surface is uplifted.

If the crust moves horizontally, crust is offset or displaced.
San Andreas Fault

The San Andreas Fault extends about 1200 kilometers through the state of California and into the Pacific Ocean.  Fault segments range from  100 to 200 kilometers long.  Each segment  behaves slightly different that the rest of the fault segments.


Some parts of the fault show a slow, gradual movement know as creep.


Other segments regularly slip and produce small earthquakes.


And some segments stay locked for hundreds of years before they break and cause


a great earthquake.
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One great earthquake on the San Andreas fault was the 1906 San Francisco earthquake.


During this earthquake, the land on the western side of the fault moved near



4.7 meters relative to the land on the eastern side of the fault.

Causes of Earthquakes
After the 1906 earthquake lead to the development of a hypothesis that explains how earthquakes occur.

According to the elastic rebound hypothesis, most earthquakes are produced by the rapid release of energy stored in rock that has been subjected to great forces.  When the strength of the rock is exceeded, it suddenly breaks, releasing some of its stored energy as seismic waves.


Earthquakes occur when the frictional forces on the fault surfaces are overcome.

Deformation of Rocks

Forces inside Earth slowly deform the rock that makes up Earth’s crust, causing the rock to change its shape or bend.


As rocks bend, they store elastic energy.


Elastic energy is like a rubber band when you stretch it.

Elastic Rebound

Stored elastic energy builds up as the rock is deformed.


Suddenly, the resistance caused by internal friction that holds the rocks together is overcome.


The rocks slip at  their weakest point---the focus of an earthquake.


The movement exerts force farther along the fault, where additional slippage occurs


Until most of the stored elastic energy is released.


The tendency for the deformed rock along a fault spring back after an earthquake is


Called elastic rebound.

Aftershocks and Foreshocks

Earthquakes usually do not release all the elastic energy stored in the rock along a fault.

Aftershocks and foreshocks, also release the stored elastic energy.

An aftershock is an earthquake that occurs sometime soon after a major earthquake.

Aftershocks may occur hours or even weeks after the major earthquakes.


Aftershocks are usually weaker but still can cause severe damage.

Foreshocks are small earthquakes that sometimes come before a major earthquake.


Foreshocks can happen days or even years before the major quake.

