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• Blast as powerful as 
Krakatoa - biggest 
boom ever recorded!

• Ejected ~2 mi3 of 
material; generated an 
ash plume half the size 
of France.



Earthquakes



➢ Rocks under stress accumulate 
strain energy over time. 

➢ Stress results from tectonic 
plate movement, magmatic or 
volcanic activity. 

➢ When stress exceeds strength 
of rocks, rock breaks and slips. 

➢ Rock slippage/rupture occurs 
at the weakest point (fault).

➢ Strain energy is released as 
seismic waves. 

What is an earthquake?
Earthquake is the vibration (shaking) and/or 
displacement of the ground produced by the 
sudden release of energy.



Focus and Epicenter

•  Focus – point inside the Earth where an earthquake 
begins (point of initial rupture). The majority of tectonic 

earthquakes originate in depths not exceeding tens of kilometers. 

•  Epicenter – point on the surface of the Earth directly 
above the focus where the shaking is usually felt most strongly.



Earthquakes often occur as a 
sequence rather than individual events



Foreshocks and Aftershocks

•  Small earthquakes, called 
foreshocks, often precede a 
major earthquake (main shock) 
by days or, in some cases, by as 
much as several years. 

•  Adjustments of crust 
(redistribution of stress on      
the fault) that follow a major 
earthquake often generate 
smaller quakes in the same 
area called aftershocks. 

•  Bigger earthquakes often have more and larger aftershocks and 
the sequences can last for years.

•  Earthquake swarms are sequences of earthquakes striking 
in a specific area within a short period of time in which no single 
earthquake has notably higher magnitudes than the other.



Measuring Earthquakes

Two measurements that describe the “power” or 
“strength” of an earthquake are: 

• Intensity – a measure of the degree of shaking 
at a given locale based on the amount of damage. 

• Magnitude – estimates the amount of energy 
released at the source of the earthquake:

➢ Magnitude is a logarithmic scale (not linear!)

➢ Magnitude 2 or lower earthquakes cannot be felt by humans. 

➢ Magnitude 7 and over potentially cause serious damage over 
larger areas, depending on their depth. 

➢ The largest earthquakes in historic times have been of 
magnitude slightly over 9, although there is no limit to the 
possible magnitude. 
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One unit of magnitude increase corresponds to ~10-fold 
increase in intensity and ~30-fold increase in energy.

Earthquake Magnitude and Energy Equivalence
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