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The San Andreas Fault System 



Earthquake-induced deformation 

The earthquake deformation 
cycle 

•  Co-seismic: large EQ 
•  Post-seismic 
•  Inter-seismic 
•  Pre-seismic 

Elastic rebound theory (Read, 1910) 

•  Elastic strain accumulation 
•  Strain release during large 

Earthquakes 



Locked fault model 
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More complex models 

Schwartz and Rokosky (2007) 





Maximum horizontal shear 

San Jacinto Fault  
Locking depth - 9-12 km 
Slip rate – 15-18 mm/yr 

S. San Andreas Fault  
Locking depth – 17-20 km 
Slip rate – 22-24 mm/yr 



Fialko (2006) 

San Jacinto Fault  
Locking depth - 9-12 km 
Slip rate – 17-21 mm/yr 

S. San Andreas Fault  
Locking depth – 17-20 km 
Slip rate – 24-28 mm/yr 



Relocated earthquake catalog 

Lin et al. (2007) 





Sanders et al. 1987 



Accepted explanation 
for high seismic level 
along the SJF: 
 
 
Wesnousky (1990): 
seismic productivity is 
controlled by 
structural complexity 
of fault systems  



Main fault segments 



S. San Andreas Fault 



Central San Jacinto Fault 



Seismicity + Geodesy 



The Anza Gap 



The Anza Gap 



San Jacinto Fault 











Deep Creep 



Aftershock sequence 



Possible Triggered Aseismic Slip on 
the San Jacinto Fault  
(Agnew and Wyatt, 2005)  

•  We report evidence for deep aseismic slip following 
a recent earthquake on the San Jacinto fault (12 
June 2005, 15:41:46.27, or 2005:163.654), based 
on data from long-base strainmeters at Pinon Flat 
Observatory (PFO).  

•  This magnitude 5.2 shock occurred within a seismic 
slip gap, but in in a region of abundant small and 
moderate earthquakes that lie to the SE of a 15-km 
section of fault that is relatively aseismic (a 
seismicity gap).  



Transient deformation  



Implications for seismic hazard 
assessments 







Earthquake potential 

  San Jacinto   S. San Andreas 
 
Locking depth      9-12 km      17-20 km 
(rupture width) 
 
Magnitude        6.3-6.8       7.4-7.6 
 
Rupture length       15-20 km     100-120 km 
 
Average       
Displacement        1.5-3 m     4-7 m 
 
Slip rate      15-21 mm/yr   22-28 mm/yr 
 
Repeat time        105-170 yrs  200-300 yrs 
 






