
Project Abstract  

Analysis of recently acquired borehole data from the Compton fault provides compelling evidence for multiple, 
large-magnitude earthquakes during Holocene time. Sediments extracted above the southern segment of this large 
blind thrust fault from a site in the city of Lakewood, California (~35km from downtown Los Angeles) record the details 
of fold growth during large-magnitude Compton thrust earthquakes. Shaw and Suppe (1996) originally identified the 
fault by means of industry seismic reflection data, which demonstrated growth of a major fault-bend fold above the 
thrust ramp. Data within the uppermost few hundred meters, however, are not recorded in the industry data. To 
document deformation in the uppermost section, we drilled a transect of five continuously cored boreholes, extending 
~1077m in length, across the back-limb active axial surface of the fault-bend fold above the Compton thrust ramp. 
The borehole data reveal folding within a discrete kink band that is <~278m wide in the shallow subsurface. The 
stratigraphy of the borehole consists of alternating coarse-grained sand and gravel units with interbedded 
fine-grained silt and clay intervals that contain numerous organic-rich clay units and silt layers. The presence of 
abundant detrital charcoal within the boreholes yields several 14C dates, exhibited in the accompanying figures, 
within the range of 3595±40BP to 17770±60BP. Preliminary analysis of five 14C samples, including both bulk-soil and 
charcoal samples, indicates a sediment accumulation rate of ~1.9 mm/yr, which is comparable to other sites within 
the Los Angeles basin. These observations verify the active nature of the Compton blind thrust fault as well as its 
capacity to generate destructive, large-magnitude earthquakes directly beneath the metropolitan Los Angeles area. 
Additional evidence, however, is needed in order to assess the timing and nature of individual uplift events and the 
slip rate of the fault. Ultimately, further sediment extraction via boreholes will provide a greater understanding of this 
large blind thrust fault.  

 


