
Project Abstract  

The Calico-Blackwater is the longest fault system in the Mojave section of the Eastern California shear zone (ECSZ), 
and recent studies (Oskin et al., 2006a) indicate a long- term slip rate of 1.8±0.3 mm/yr for the Calico fault. This is the 
fastest slip rate among all six major faults that comprise the Mojave section of the ECSZ. The rupture history of the 
Calico fault, however, remains unknown. In order to better understand the spatial and temporal pattern of seismic 
activity on the Calico fault, we excavated paleoseismic trenches across a playa in Newberry Springs, California (~30 
km east of Barstow). We also measured small-scale offsets of geomorphic features along a 10km stretch of the fault 
extending southward from the trench site. The trench exposures provide evidence for four latest 
Pleistocene-Holocene surface ruptures. Due to the absence of detrital charcoal, optically stimulated luminescence 
sand samples were collected to constrain the ages of these events. Preliminary evidence based on soil development 
suggests two latest Pleistocene surface ruptures, a latest Pleistocene or early Holocene penultimate event, and a 
MRE during the mid- or latest-Holocene time. These observations are consistent with geomorphic evidence from 
displaced alluvial surfaces cut by the Calico fault. Field observations of alluvial surfaces interpreted to be latest 
Pleistocene to early Holocene in age reveal only ~5.5 m of right-lateral offset of incised channels. Smaller offsets of 
bar-and-swale topography suggest that offset in the MRE along the northern Calico fault was only ~1.5-2 m. The 
occurrence of only two Holocene surface ruptures, coupled with the geomorphic evidence for only ~5.5 m of total slip 
during Holocene time, is in apparent conflict with the relatively rapid (1.8±0.3 mm/yr) long-term slip rate measured by 
Oskin et al. (2006a) over the past ~60,000 years. One possibility is that the Calico fault is in the late stages of 
strain-accumulation cycle (i.e. the MRE may be mid-Holocene in age). Even if a large displacement (5m?) event were 
to occur tomorrow, however, the Holocene slip rate for the fault would still only be on the order of ~1 mm/yr, much 
slower than the longer-term rate. This discrepancy may result from: (1) temporal variability in slip rate across faults 
within the Mojave section of the ECSZ with slip rates on the Calico fault decreasing during the Holocene; or (2) the 
absence of a latest Holocene rupture event on the Calico fault, with the possibility of occurrence of a near-future 
earthquake as part of the ongoing ECSZ seismic cluster.  

 


