
HAZARDS AND THREATS: EARTHQUAKES 
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Earthquake 

An earthquake is the vibration, sometimes violent, of the Earth's surface that follows a 
release of energy in the Earth's crust. This energy can be generated by a sudden 
dislocation of segments of the crust, by a volcanic eruption, or event by manmade 
explosions. Most destructive quakes, however, are caused by dislocations of the crust. 
The crust may first bend and then, when the stress exceeds the strength of the rocks, 
break and "snap" to a new position. In the process of breaking, vibrations called 
"seismic waves" are generated. These waves travel outward from the source of the 
earthquake along the surface and through the Earth at varying speeds depending on 
the material through which they move. Some of the vibrations are of high enough 
frequency to be audible, while others are of very low frequency. These vibrations cause 
the entire planet to quiver or ring like a bell or tuning fork.  

Earthquake Fault 

A fault is a fracture in the Earth's crust along which two blocks of the crust have slipped 
with respect to each other. Faults are divided into three main groups, depending on how 
they move.  

Normal Fault  

Occur in response to pulling or tension; the overlying block moves down the dip of the 
fault plane.  



Thrust (reverse) Faults  

Occur in response to squeezing or compression; the overlying block moves up the dip 
of the fault plane.  

Strike-slip (lateral) Fault  

Occur in response to either type of stress; the blocks move horizontally past one 
another. Most faulting along spreading zones is normal, along subduction zones is 
thrust, and along transform faults is strike-slip.  

Geologists have found that earthquakes tend to reoccur along faults, which reflect 
zones of weakness in the Earth's crust. Even if a fault zone has recently experienced an 
earthquake, however, there is no guarantee that all the stress has been relieved. 
Another earthquake could still occur.  

Earthquake Focal Depth 

The focal depth of an earthquake is the depth from the Earth's surface to the region 
where an earthquake's energy originates (the focus). Earthquakes with focal depths 
from the surface to about 70 kilometers (43.5 miles) are classified as shallow. 
Earthquakes with focal depths from 70 to 300 kilometers (43.5 to 186 miles) are 
classified as intermediate. The focus of deep earthquakes may reach depths of more 
than 700 kilometers (435 miles). The focuses of most earthquakes are concentrated in 
the crust and upper mantle. The depth to the center of the Earth's core is about 6,370 
kilometers (3,960 miles), so event the deepest earthquakes originate in relatively 
shallow parts of the Earth's interior.  

Earthquake Epicenter 

The epicenter of an earthquake is the point on the Earth's surface directly above the 
focus. The location of an earthquake is commonly described by the geographic position 
of its epicenter and by its focal depth.  

Earthquakes beneath the ocean floor sometimes generate immense sea waves or 
tsunamis (Japanese interpretation means "huge wave"). These waves travel across the 
ocean at speeds as great as 960 kilometers per hour (597 miles per hour) and may be 
15 meters (49 feet) high or higher by the time they reach the shore.  

 

 



Liquefaction 

Liquefaction, which happens when loosely packed, water-logged sediments lose their 
strength in response to strong shaking, causes major damage during earthquakes.  

Landslide 

Landslides triggered by earthquakes often cause more destruction than the earthquakes 
themselves.  

Transform Fault 

Transform faults are found where plates slide past one another. An example of a 
transform-fault plate boundary is the San Andreas Fault, along the coast of California 
and northwestern Mexico. Earthquakes at transform faults tend to occur at shallow 
depths and form fairly straight linear patterns.  

Subduction Zone 

Subduction zones are found where one plate overrides, or subducts, another, pushing it 
downward into the mantle where it melts. An example of a subduction-zone plate 
boundary is found along the northwest coast of the United States, western Canada, and 
southern Alaska and the Aleutian Islands. Subduction zones are characterized by deep-
ocean trenches, shallow to deep earthquakes, and mountain ranges containing active 
volcanoes.  

Earthquakes can also occur within plates, although plate-boundary earthquakes are 
much more common. Less than 10 percent of all earthquakes occur within plate 
interiors. As plates continue to move and plate boundaries change over geologic time, 
weakened boundary regions become part of the interiors of the plates. These zones of 
weakness within the continents can cause earthquakes in response to stresses that 
originate at the edges of the plate or in the deeper crust.  
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