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Abstract

The Stampede Dam was completed along the trend
of the Dog Valley fault in 1970, just four years after the
Truckee earthquake, and impounds almost a quartermillion acre-feet of water. Failure of Stampede Dam
would compromise Boca Dam downstream and pose a
catastrophic threat to people along the Truckee River
ﬂoodplain to Reno and beyond. Two ~30 m long
trenches excavated across a suspected DVF trend by the
US Bureau of Reclamation in the 1980s did not ﬁnd
evidence of faulting (Hawkins et al., 1986). The surface
trace of the DVF has remained unknown.
We used the Seismo-Lineament Analysis Method
[SLAM] augmented with a total least squares analysis
of the focal locations of known or suspected aftershocks,
along with focal mechanism data from well located
events since 1966, to constrain the search for the DVF
ground trace. Geomorphic analysis of recently collected
aerial lidar data along this composite seismo-lineament
has lead to a preliminary interpretation that the DVF
might extend from the Prosser Creek Reservoir near
~39.396°N 120.168°W through or immediately adjacent
to the Stampede Dam structure. A second compound
geomorphic lineament is sub-parallel to this line ~1.6 km
to the northwest, and might represent another strand of
the DVF. As noted by Hawkins et al. (1986), human
modiﬁcation of the land surface complicates structuralgeomorphic analysis. Fieldwork in 2016 took advantage
of drought conditions to examine the exposed shoreface
of Stampede Reservoir near the dam, and exposures of
steeply dipping strike-slip faults were found.
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We are closer to an answer, but the search continues...
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The M 6.0 Truckee earthquake of 12 September 1966
caused a variety of surface effects observed over a large
area, but the rupture plane of the causative fault did not
displace the ground surface. The fault that generated the
earthquake was named the Dog Valley fault [DVF], and
its ground trace was assumed to be within a zone of
subparallel drainage lineaments. The plunge and trend
of the dip vector for the best fault-plane solution is
80°134° with 0° rake, corresponding to a steep NE
striking left-lateral strike-slip fault (Tsai and Aki, 1970).
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Fig. 2 Focal mechanism of 1966 M6 Truckee
earthquake (Tsai and Aki, 1970) and aftershock
epicenters (orange; Greensfelder, 1968; Ryall
et al., 1968). No fault rupture of the ground
surface was observed from these events.

Fig. 3 Geometry of a seismo-lineament. The
seismo-lineament is the intersection of the nodal
plane uncertainty volume with the ground surface
(from Strasser, 2017; Cronin, 2014).

Fig. 11 Trace of the composite geomorphic
lineament (Cronin et al., 1993). Stars indicate fault
exposures, and the locations of exploratory trenches
by USBR (Hawkins et al., 1986) are included.

Fig. 14 Enlarged hillshade map of the composite seismo-lineament associated with the 1966 M6
Truckee earthquake. This uninterpreted map allows you to examine the composite geomorphic
lineaments without obstruction.
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Fig. 1 Location of the Dog Valley Fault as shown in the Quaternary
Fault and Fold Database of the United States
(https://earthquake.usgs.gov/hazards/qfaults/map/#qfaults), based on
maps by Kachadoorian et al. (1967), Hawkins et al. (1986), and
Grose (2000).

Fig. 7 The composite seismo-lineament within
which the trace of the fault that generated the
Truckee earthquake is likely to be located. The
geomorphic analysis is conducted within this
composite seismo-lineament.
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Fig. 6 Composite seismo-lineaments combining
results from the Truckee earthquake (t) with those
of five better-located, more-recent events:
(a) 11 January 1977, M3, 8.3 km depth
(b) 3 July 1983, M4, 11.05 km depth
(c) 30 August 1992, M3.2, 5.3 km depth
(d) 6 August1993, M3.1, 0.4 km depth
(e) 12 June 2004, M3.7, 7.3 km depth
Focal mechanisms are from NCEDC; locations
from Felix Waldhauser’s catalog
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Fig. 13 Current understanding of the possible
ground-surface traces of strands of the Dog Valley
Fault Zone.
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Fig. 9 Yellow stars mark the locations of fault
exposures. All of the stars located west of the
dam crest mark the location of steeply dipping
NNE-striking fault surfaces with subhorizontal
shear striae, consistent with strike-slip faulting.

Fig. 10 View of the exposed shoreface of Stampede Reservoir
looking toward the NNE. The red line connects fault
exposures on the south buttress of the dam to fault exposures
on the north buttress.
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