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Southern San Andreas fault 

No historic EQ, last rupture >300 years ago (Fumal et al., 2002; Philibosian et al., 2012).  



(e.g., Morton and Matti, 1993; Matti and Morton, 1993; Fumal et al., 2002; Yule and Sieh, 2002; van der 
Woerd et al., 2006, Behr et al., 2010, UCERF3 2015; Gold et al., 2014, Hermance and Yule, 2015)
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Southern San Andreas Fault:  San Gorgonio Pass 
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From	Kendrick	et	al.,	2015	

History of fault activity 



Southern San Andreas fault 
GPS slip rates

Preferred rates: 
Behr et al.(2010); van der woerd. (2005) 



Uniform California Earthquake Rupture Forecast (UCERF3) Geologic Block Model   

Southern San Andreas Fault:  San Gorgonio Pass 



Hazard models for southern California 
Preferred	hazard	model	based	on	previous	studies	

a	southern	SAFZ	earthquake	will	likely	rupture	on	the	Banning	
fault	strand	through	a	broadly	distributed	zone	of	right-lateral,	
thrust	and	oblique	faults.		



http://www.scec.org/resources/movies/TeraShake_Velocity_3D.mov	



Hazard	models	for	southern	California	

Preferred	hazard	model	based	on	previous	
studies	

a	southern	SAFZ	earthquake	will	likely	
rupture	on	the	Banning	fault	strand	
through	a	broadly	distributed	zone	of	
right-lateral,	thrust	and	oblique	faults.		

Alternative	hazard	model	based	on	this	
study	

A	southern	SAFZ	earthquake	may	rupture	
on	the	Mission	Creek	fault	and	continue	
northward	on	a	narrow	structure	through	
the	San	Gorgonio	Pass,	instead	of	
following	the	Banning	fault	strand.		



Slip rate site: Central Indio Hills  



Mission Creek fault strand 
 

Terrace	1		
Terrace	2		

Terrace	3		

Terrace	1		
Terrace	2		

Terrace	3		

a)  	3	channels	completely	beheaded	
b)  	3	old	surfaces	that	grade	into	Pushawalla	Canyon,	the	only	

plausible	source.	
c)  	Terrace	deposits	across	the	fault	correlate	to	deposits	in	

the		3	channels.	

Pushawalla	
Canyon	



Photo looking northeast at beheaded channels 2 & 3: 

Channel	2	

Channel	3	

Photographed	by	K.Scharer	



Photo looking west down beheaded channel 2: 

Channel	2	



 
Mission Creek fault slip rates: 

preferred: 22 +2/-2 mm/yr  
minimum: 21 +2/-2 mm/yr	

  
 

Channel	3	

Channel	1	

Channel	2	

Pushawalla		
Canyon	

2.1	to	2.5	km	
1.3	to	1.4	km	 0.7	to	0.	km	

(Blisniuk et al., in review) 

	
	



(e.g.,	Morton	and	Matti,	1993;	Matti	and	Morton,	1993;	Fumal	et	al.,	2002;	Yule	and	Sieh,	2002;	van	der	Woerd	et	al.,	2006,	Behr	et	al.,	2010,	
UCERF	2013;	Gold	et	al.,	2014)	
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Fault activity in the San Gorgonio Pass 

from Yule and Sieh, 2003 & Kendrick et al., 2015 
	



Slip rates of 10-30 mm/yr for the past ~260 ka on the 
Mission Creek fault strand of the SAF 

•  Detailed geomorphic mapping and sediment provenance (Fosdick and Blisniuk, 2018)  

•  New 36Cl/10Be burial dating and previously published dates of these buried alluvial 
deposits (Balco, Blisniuk and Hidy, 2019)  

 



Mission-Mill Creek fault in the San Gorgonio Pass 
 

Fosdick and Blisniuk, 2018 
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Mission Creek fanglomerates 



Megaclasts! 

Mission Creek fanglomerates 
Tilted	strath,	angular	unconformity	with	overlying	strata	



Provenance	Summary

(Fosdick and Blisniuk., 2018) 



Mission	Creek	fanglomerates	
Initial	36Cl/10Be	burial	dating		

Qd,p8 

QoL 

Qop7 

Qop6 

(Balco, Blisniuk and Hidy, 2019) 



Conclusion: These data provide evidence of potential continued 
dextral fault displacement along the Mission Creek fault strand near 
the San Gorgonio Pass region to the present day, supporting slip rates 
of 10-30 mm/yr near the San Gorgonio Pass.  
 



Southern San Andreas fault 
GPS slip rates

Preferred rates: 
Behr et al.(2010); van der woerd. (2005) 



Evidence	for	an	alternative	position	for	the	primary	active	strand	of	the	San	
Andreas	Fault	along	its	restraining	bend	in	southern	California
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Alternative	interpretation	of	fault	activity
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Alternative	interpretation	of	fault	activity



Biskra	Palms		
(Behr	et	al.,	2010)	


