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Earthquakes and Strain
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Earthquakes and Strain	


How are they related?	



	


Philip England	



ICTP Trieste, 18 June, 2013	
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Displacement	
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 Strain: ���
Gradients of displacement	
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Strain:Gradients of 
displacement	
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 Strain Rates:Gradients of 
velocity	
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Strains and strain rates do not depend on 
frame of reference	
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Strains and strain rates do not depend on 
frame of reference	

 How do Faults 

Accommodate Strain?	



Slip 
Vectors 

A reminder about Focal Mechanisms 
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P-axis (contraction) 

T-axis (extension) 

Earthquake Moment Tensor 

The Moment of an earthquake is 
the product of the area, A, of a 
fault that slipped, with the 
magnitude, s, of the slip, and the 
shear modulus, µ. 
 
M0  =  µ A s 
 
Moment Tensor 
 
Mij = M0 (uinj + ujni) 
Where n is the unit vector normal 
to the fault 
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Measuring Strain 
•  Strains associated with three 

types of faulting.  

•  Strike-slip on NE-SW or NW-
SE planes. 
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Measuring Strain 
•  Strains associated with three 

types of faulting.  

•  Strike-slip on NE-SW or NW-
SE planes. 

•  Reverse faulting on NS planes 

•  Reverse faulting on EW planes. 

How do Faults 
Accommodate Strain?	
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Kostrov 1974 
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Many earthquakes, n, in a volume V 

Scaling Figure 

Transition from 
Small to Large 
Earthquakes 
(see Wesnousky) 
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•  Global relation between moment and frequency.  

Read  England Handout 

•  Global relation between moment and frequency. 
Large earthquakes are much rarer than small 
ones, but they account for most of the strain. 

•  most of the strain. 

Jackson and McKenzie, 1988, Geophys. J. Int 
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Jackson and McKenzie, 1988, Geophys. J. Int 




