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The Black Hills fault (BHF) is located in the central Basin and Range Province, ~20 km southwest of Las Vegas, Nevada.  Historically, the location, geometries, and seismic potential of Las Vegas area faults have been poorly constrained.  Collection of such data and seismic hazard characterization of the BHF are important steps in better defining the seismic hazard potential of the area.

The BHF is a SE-dipping normal fault that forms the NW structural boundary of the Eldorado Valley, which lies between the growing communities of Henderson and Boulder City.  Earthquake magnitude estimates based on surface rupture length (SRL) indicate an earthquake potential of Mw 5.7; however, estimates based on displacement values documented in a paleoseismic trench indicate a higher value of Mw 6.4-6.8.  This may imply that the subsurface rupture length is significantly greater than the length of the scarp.

Although previous attempts to image the fault with a hammer source were inconclusive, gravity studies and local geology indicate that the fault may continue in the subsurface south of the scarp.  To examine this possibility, the present study utilizes a three-component approach:  1) A Laplacian filter was applied to Landsat 7 ETM+ satellite data to enhance linear features that may indicate the location of the BHF or other faults in the study area.  2) Geologic mapping on a 1:12,000 scale revealed a small feature in a fan south of the BHF scarp that may indicate the presence of a surface rupture of tectonic origin.  In addition, geomorphic features, such as deeply dissected fans, imply a rapid drop in base level, which may have been caused by motion on the BHF.  3) High-resolution seismic reflection data were acquired in SEG2 format along a 432 m profile at 3 m receiver station spacing utilizing a vibroseis source.  Shot points were located between receiver stations, and a stack of four 20-160 Hz vibroseis sweeps of 8 s duration were recorded on a 144-channel system with 4.5 Hz geophones.  A preliminary examination of these data indicates the existence of an eastward dipping structure in the subsurface, potentially confirming that the BHF trace does continue south of the scarp and that large magnitude earthquakes can occur on the BHF.
THE 2nd ANNUAL UNLV GEOSYMPOSIUM


APRIL 20 & 21, 2007








PAGE  
13

