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Extending	
  the	
  earthquake	
  catalog:	
  

•  Parameters	
  
– Date	
  &	
  Kme	
  
–  LaKtude,	
  longitude,	
  &	
  depth	
  
– Magnitude	
  
	
  

•  New	
  Parameters	
  
–  Stress	
  Drop	
  
– Distance	
  to	
  nearest	
  PSZ	
  
– GPS	
  Strain	
  rate	
  
– Heat	
  flow	
  

Purpose:	
  analyze	
  how	
  these	
  parameters	
  relate	
  and	
  help	
  us	
  understand	
  source	
  physics	
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SCEC	
  –	
  CFM4:	
  Distance	
  to	
  nearest	
  PSZ	
  

A.	
  Plesch	
  and	
  J.	
  Shaw,	
  (2012),	
  Harvard	
  Univ.	
  	
   Seismicity:	
  Hauksson	
  et	
  al.	
  (2012)	
  
Caltech,	
  E.	
  Hauksson,	
  6/12/2012	
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Comparing	
  Focal	
  Depth	
  &	
  
“Fault	
  distance”	
  parameter	
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Southern	
  California	
  Seismicity:	
  Stress	
  Drops	
  

Shearer	
  et	
  al.	
  (2006)	
  



Stress	
  Drops	
  From	
  Spectral	
  Method	
  

From:	
  Shearer	
  et	
  al.	
  (2006)	
  
EGF-­‐corrected	
  stacked	
  source	
  spectra	
  	
  



Stress	
  Drop	
  Data	
  Set	
  

Stress	
  drops	
  
from	
  

Shearer	
  et	
  al.	
  (2006)	
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Stress	
  Drop:	
  Distance	
  to	
  Nearest	
  PSZ	
  
 Stress Drop
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   Summary	
  



Shear	
  Strain	
  Rate	
  is	
  
high	
  were	
  creep	
  
occurs	
  or	
  locking	
  
depth	
  is	
  shallow	
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  Shear	
  Strain	
  Rate	
  



Heat	
  Flow	
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Stress	
  Drop	
  
and	
  	
  

Heat	
  Flow	
  



Stress	
  Drop:	
  	
  	
  
Crustal	
  Thickness;	
  
IsostaOc	
  Gravity	
  



Maximum	
  Principal	
  Stress	
  &	
  Stress	
  Drops	
  



Stress	
  Drops:	
  Style	
  of	
  FaulOng	
  



Stress	
  Drop	
  Difference	
  Between	
  Pairs	
  of	
  Earthquakes	
  



Conclusions	
  

•  Stress	
  drops	
  are	
  heterogeneous,	
  but	
  we	
  can	
  infer	
  that	
  
they:	
  
– Are	
  lower	
  next	
  to	
  the	
  Principal	
  Slip	
  Zones	
  
– Decrease	
  with	
  increasing	
  strain	
  rate	
  
–  Increase	
  with	
  crustal	
  strength	
  
–  Increase	
  in	
  low	
  heat	
  flow	
  range	
  
– Decrease	
  in	
  high	
  (geothermal)	
  heat	
  flow	
  range	
  	
  
– Do	
  not	
  depend	
  on	
  style	
  of	
  faulKng	
  or	
  SHmax	
  
–  Events	
  separated	
  by	
  <	
  1	
  km	
  distance	
  have	
  smaller	
  stress	
  
drop	
  differences	
  


