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INTRODUCTION

This report contains field and laboratory data from a trench study of the
Santa Rosa Range fault zone near Orovada, Nevada. The fault zone
bounds the western margin of the Santa Rosa Range and the eastern
margin of the Quinn River Valley in the Basin and Range province of
northern Nevada and southeastern Oregon. The trench was excavated in
June, 2001, as part of paleoseismic investigations (Personius and others,
2002a, 2002b) of Quaternary faults along several recently established
geodetic transects in the northern Basin and Range (for example, Thatcher
and others, 1999). Although several investigations of Quaternary faulting
have been conducted along the Santa Rosa Range (Dohrenwend and
Moring, 1991; Michetti and Wesnousky, 1993; dePolo, 1998; Narwold,
1999, 2001), our study is the first to obtain detailed paleoseismic data



from a trench investigation. We located the trench just west of Santa Rosa
Peak, the highest point in the footwall of the fault zone, in hopes of
obtaining slip and paleoearthquake timing data from the most active part
of the fault zone. The trench was excavated across an 8.5-m-high scarp on
the westernmost of two strands that form a 1.5-km-wide left step in the
range front, 5 km southeast of Orovada. The scarp crosses an alluvial-fan
complex that emanates from several canyons along this part of the Santa
Rosa Range. Luminescence dating indicates that the faulted fan is at least
as old as the Eetza cycle (MIS 6; Adams and Wesnousky, 1999) of pluvial
Lake Lahontan. The trench exposed a thick sequence of silty colluvium
faulted against sandy pebble to boulder gravels that comprise the fan.

The purpose of this report is to present photo mosaics and detailed trench
logs, scarp profiles, soils data, gamma-ray spectrometer data,
luminescence ages, and detailed unit descriptions obtained in this
investigation. We do not attempt to use the primary data presented herein
to construct a paleoseismic history of this part of the Santa Rosa Range
fault zone; that history will be the subject of a future report.
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THERMOLUMINESCENCE AGE DATA

We used luminescence dating techniques to determine the ages of alluvial-
fan and colluvial sediments exposed in the trench. TL
(thermoluminescence) and IRSL (infrared stimulated luminescence—a
type of optically stimulated luminescence (OSL) unique to feldspars)
techniques date the last time sediment is exposed to sunlight, presumably
during deposition (Berger, 1988; Forman and others, 2000). Sampling was
done at night using tubes of plastic electrical conduit driven into freshly
cleaned trench and pit walls; after extraction, sample tubes were sealed
with plastic tape and stored in airtight plastic bags. Dose rates were
determined in situ with an Exploranium GR-256 gamma ray spectrometer
placed in holes drilled in the trench and pit walls near the sample
locations. Field moisture contents of 0.1-17 percent by weight were
determined for each sample in the laboratory. A polymineralic, fine-silt-
size (4-11um) fraction was isolated for each sample. Samples were
subjected to combinations of sunlight sensitivity tests, anomalous fading
tests (Wintle, 1973), total bleach and partial bleach experiments (Wintle
and Huntley, 1980; Singhvi and others, 1982) for TL, and additive dose



experiments for IRSL (Aitken, 1998). Our TL and IRSL ages (see logs and
table) are generally consistent and in stratigraphic order. The colluvial
deposits exposed in the trench range in age from about 6 ka to about 140
ka. The loess deposits in the pit range in age from about 10 ka to about
120 ka; dating results are less certain for the underlying alluvial-fan
deposits, but a single sample from these deposits yielded an age of 330-
550 ka.
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