
Project Abstract 
Precariously balanced rocks (PBRs) are known natural "seismoscopes"" (Brune, 1996) common to currently arid and 
semi-arid regions, including those of southern California. Typically found in granitic areas, these narrow-based or tall 
and thin PBRs sit in unstable positions on wider-based pedestals when the surrounding soil is removed by erosion. 
These rocks can be shaken down when ground motion amplitudes exceed certain values, and thus provide 
constraints on ground motion from previous earthquakes in a given area. By indicating the strength of past ground 
motions, PBRs can also provide significant data for seismic hazard analysis (Brune, 2002). One group of PBRs in 
southern California-known as the Grass Valley site-sits in close proximity to major regional faults, making it an 
important location for studying ground motions. At least eight major faults are within this structurally complex area of 
the Transverse Ranges, including those of the North Frontal Thrust System of the San Bernardino Mountains, the 
San Andreas, and the southwest segment of the Eastern California shear zone. Some of these faults have been 
interpreted to have ruptured during the Holocene and have high (1mm/yr) reported slip rates. The southern Cleghorn, 
a sinistral strike-slip fault that traverses the Grass Valley PBR site has a reported Holocene slip rate of 3 mm/yr 
(Meisling, 1984) that has recently been questioned (Bryant, QFFDB, 2003). Numerous PBRs are present within 1 km 
of the Cleghorn fault in the Grass Valley drainage. Samples of two pedestals and a PBR from the Grass Valley site 
yielded preliminary Be-10 exposure ages of 23-28 ka for two pedestal rocks and 50 ka for one PBR (see Rood et al., 
2008 SCEC abstract). The late Pleistocene exposure ages suggest that the rocks have been precariously balanced 
during the Holocene and have not been toppled by an earthquake on the southern Cleghorn fault. Therefore, we infer 
that the southern Cleghorn fault has not been active during the Holocene.  

 


