
Project Abstract  

A line of precariously balanced rocks exists nearly equidistant (~15 km) between the San Jacinto and Elsinore Faults, 
spanning over 200 km of fault length. The absence of spatial asymmetry (e.g., rocks closer to one fault than the 
other) suggests that both of these faults produce similar maximum ground motions and that the ground motion 
attenuation is roughly comparable. Consequently these rocks place important constraints on earthquake ground 
motions, seismic hazard, and provide some information regarding earthquake rupture variability, at least for the 
events that produce the largest ground motions.  

Recent field surveys for the age dating initiative outlined in Grant Ludwig et al. (2007) revealed that a residential 
housing development was planned in an area occupied by two large precariously balanced rocks near Perris, Ca. 
Prior to their destruction, the property owner agreed to assist with overturning these boulders, allowing for the 
collection of valuable data to better delineate their sensitivities to ground shaking. Such full-scale tests of these large 
precarious rocks (rock Perris-2 weighed ~ 16 tons while Perris-3 weighed ~ 47 tons) were accomplished by the use of 
an excavator and a backhoe. The force required to tip the rocks was measured as a function of the angle by which 
they tilted, allowing for an accurate representation of the overturning fragilities. In addition, highly refined volume 
estimates were achieved through the use of photogrammetry software (see also Anooshehpoor et al. 2007).  

These field tests found that Perris-3, standing over 3m in total height, would initiate rocking with ground accelerations 
less than 0.1g due to the presence of basal irregularities about which rocking motion occurs. Perris-2, which was 
approximately 2.5m tall, was somewhat less precarious with rocking initiating around 0.25g. These precarious rocks 
were more fragile than previously estimated from field reconnaissance and photographic analysis, underscoring the 
importance of such field tests. These data strengthen the conclusions of Purvance et al. (submitted 2007) that 
precarious rocks at this site are inconsistent with the USGS National Seismic Hazard Maps assuming 10,000 year 
residence times. The level of inconsistency will be further refined with the age constraints outlined in the Grant 
Ludwig et al. (2007) abstract.  

 


