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 The southernmost 200-km segment of the San Andreas Fault is the only seismogenic stretch 
which has not ruptured in a large earthquake during historical time.  For this reason, the damage 
potential and likely timing of its next earthquake is quite uncertain in comparison to the central and 
northern segments, which ruptured in 1857 and 1906, respectively.  Paleoseismic analysis of the 
southernmost San Andreas Fault is particularly important because a rupture on this fault segment 
has the potential to cause severe damage in the adjacent Los Angeles metropolitan area.  The most 
recent event recorded at both the Indio and Thousand Palms sites has been dated to approximately 
1680 A.D., more than 300 years in the past.  This long period of quiescence has led many to suspect 
that an unusually large amount of tectonic stress has built up along the southern San Andreas 
segment, and thus it is likely to produce a major earthquake in the near future. 

The Coachella site lies on one of the few as yet undeveloped pieces of land on a stretch of 
the fault otherwise obliterated by orchards, golf courses, and the Coachella Canal.  In preparation 
for development, and extensive Alquist-Priolo investigation was conducted on this property in 
March-April 2006.  We were granted permission to use the trenches for paleoseismic analysis.  The 
stratigraphy in the trench walls at Coachella provides a variety of evidence for past earthquakes, 
which should enable us to produce a complete earthquake chronology for at least the past 1000 
years.   

We will estimate fault offset associated with paleo-earthquakes based on secondary features 
such as vertical separation, facies changes, and layer deformation.  However, we were not able to 
make any direct measurements of fault offset at the Coachella site.  To better describe the southern 
San Andreas Fault’s paleo-earthquakes, we are using the B4 LiDAR dataset to find offset 
sedimentary features such as stream channels that have been displaced during only one or two 
earthquakes, thus allowing us to estimate the magnitude of slip in a single earthquake.  With a 
collection of slip measurements for a single earthquake, it is possible to estimate the magnitude.  In 
addition, examining these features may enable us to determine whether offsets for the past few 
earthquakes were consistent or variable, which will help test earthquake recurrence models. 
 There is strong evidence for at least five earthquakes at the Coachella site, with weaker 
evidence for additional events.  Comparing the Coachella chronology with those obtained at other 
nearby paleoseismic sites will allow the development of a consistent rupture history for the 
Coachella Valley stretch of the San Andreas Fault.  Based on preliminary dating, the events recorded 
at Coachella correlate fairly well with the chronologies obtained at Indio and Thousand Palms, and 
integrating the three records suggests that there have been five earthquakes on the southern San 
Andreas Fault in the past 1000 years.  In the light of this assessment, the past 300 years of 
quiescence appears highly anomalous, leading us to suspect that the higher frequency of earthquakes 
in the past may have been linked to stress changes due to the repeated filling and emptying of Lake 
Cahuilla.  Based on the stratigraphy, we will determine the relative timing of the earthquakes and the 
lakes to investigate the plausibility of the lake-triggering hypothesis.  Finally, comparing the 
Coachella Valley chronology to those obtained at more distant sites such as Wrightwood and Pallett 
Creek will allow us to determine a more complete rupture history for the southern San Andreas 
Fault, helping to address the controversial issues of segmentation and characteristic vs. random 
ruptures.   
 


