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Figure 1.  Off set fl uvial channels along the Stateline fault system mapped 

with the aid of ALSM data. 

SFS has minimal neotectonic activity. To investigate the 

amount of activity on the SFS, Airborne Laser Swath 

Mapping (ALSM) data were collected along the trace of 

the SFS in Pahrump Valley, Nevada (Niemi et al., 2005).  

Digital Elevation Models (DEMs) generated from the 

ALSM data reveal a large number of previously unrec-

ognized fault off sets, and underscore the complexity of 

this diff use, anastamosing fault system.  Fluvial channels 

on the eastern margin of Stewart Valley identifi ed in the 

ALSM data were off set along the SFS by 30 to 70 m.  

Th e channels were developed in sediments of probable 

early Holocene age (dePolo et al., 2003), yielding a slip 

rate of 5 to 10 mm/yr over the last 10 ka. Such slip rates 

are signifi cantly faster than inferred modern rates, and 

require further investigation. Additional off sets observed 

in the ALSM data provide an opportunity to confi rm 

the results above, and to investigate variations in slip rate 

with time along the SFS. ALSM data are a unique data-

set for quantifying neotectonic activity on fault systems 

with subtle geomorphic expression.
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Th e eastern margin of the Eastern California shear zone 

(ECSZ) is defi ned by the Stateline fault system (SFS), a 

NW striking zone of diff use dextral faults that extends 

over 150 km along the California-Nevada border from 

Stateline, Nevada north to Beatty, Nevada. Th e SFS 

has accumulated ~30 km of slip since 13 Ma, yield-

ing a long-term slip rate of ~2.3 mm/yr (Guest et al., 

in review). Th e geologic slip rate on this fault system 

is twice the modern rate, as determined from continu-

ous GPS data in the region (Wernicke et al., 2004). A 

comparison of present-day, Holocene, Quaternary, and 

post-Miocene slip rates on the SFS is desirable both to 

understand the tectonic evolution of the ECSZ, and 

to assess the risk that the SFS poses to the high-level 

nuclear waste repository at Yucca Mountain. Such a 

comparison is hampered by a lack of well-defi ned Ho-

locene and Quaternary off sets along the SFS. Th e SFS 

trends axially through four late-Cenozoic sedimentary 

basins, where it is developed in unconsolidated and 

fi ne-grained lacustrine deposits.  Th e incompetence and 

erodibility of these deposits lead to poor preservation of 

fault scarps and off set fl uvial channels.  In addition, the 

SFS is comprised of a suite of discontinuous, en echelon 

fault strands as opposed to a single master fault surface. 

Th us, the SFS has a subtle geomorphic expression, a fact 

that that has led previous workers to conclude that the 


