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This report contains field and laboratory data from a paleoseismic study of the Surprise Valley fault zone near Cedarville, California. The 41°34°15" E
85-km-long Surprise Valley fault zone forms the western active margin of the Basin and Range province in northeastern California (fig. 1). The 10 — |
down-to-the-east normal fault is marked by Holocene fault scarps along most of its length, from Fort Bidwell on the north to near the southern end
of Surprise Valley (fig. 2). We studied the central section of the fault to determine ages of paleoearthquakes and to better constrain late Quaternary
slip rates, which we hope to compare to deformation rates derived from a recently established geodetic network in the region (Hammond and
Thatcher, 2005; 2007). We excavated a trench in June 2005 across a prominent fault scarp on pluvial Lake Surprise deltaic sediments near the 5 = —
mouth of Cooks Canyon, 4 km north of Cedarville (figs. 3 and 4). This site was chosen because of the presence of a well-preserved fault scarp and . .
its development on lacustrine deposits thought to be suitable for luminescence dating. We also logged a natural exposure of the fault in similar deltaic No vertical exaggeration
sediments near the mouth of Steamboat Canyon, 11 km south of Cedarville (fig. 5), to better understand the along-strike extent of surface ruptures. 0 | | | | | | | | |
The purpose of this report is to present photomosaics, trench, drill hole, and stream exposure logs; scarp profiles (figs. 6, 7, and 8); and fault slip §
(table 1), tephrochronologic (table 2), radiocarbon (table 3), luminescence (table 4), and unit description (table 5) data obtained during this § 0 10 20 30 40 50 METERS 60 70 80 0 100
investigation. We do not attempt to use the data presented herein to construct a paleoseismic history of this part of the Surprise Valley fault zone;
that history will be the subject of a future report. | | | | | | | | I
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RADIOCARBON, TEPHRA, AND LUMINESCENCE AGE DATA o A | N s RN ) §§§x 0~ ‘ 4 s s
We obtained five radiocarbon samples from fluvial and fault scarp colluvial deposits in the trench and stream exposure (table 2). The samples S S/ i e 5 = —] S — ]
vielded calibrated ages indicating these sediments were deposited about 1-8 ka. —r— ) ) No vertical fion
We encountered two beds of volcanic ash from a temporary exposure at the bottom of the trench. Chemical fingerprinting of these tephra (table No vertical exaggeration o vertical exaggeratio
3; Elmira Wan, written commun., 2006) indicates that the younger deposit is the Mazama ash, dated elsewhere at about 7,630 = 150 cal yr B.P. 0 | | | | | | | 0 | | |
(Zdanowicz and others, 1999). The older ash could not be correlated with any known ash, but is likely a Mazama precursor of Cascade affinity. 0 10 2 2 10 50 60 70 0
We used luminescence dating techniques to determine the ages of lacustrine and colluvial sediments exposed in the trench that did not contain METERS 0 10 2 30 METERS 40 50 60 10
datable organic material (see logs and table 4). IRSL (infrared stimulated luminescence—a type of optically stimulated luminescence (OSL) unique to
feldspars), and blue-light OSL techniques date the time since sediment was exposed to sunlight, presumably during deposition (Berger, 1988; 35 i i i i i i
Forman and others, 2000). Sampling was conducted with tubes of plastic electrical conduit driven into the freshly cleaned trench wall; 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 expanded sample holes drilled in the wall after sampling was completed. The dose rate component
from cosmic ray bombardment and depth attenuations were calculated using the methods of Prescott and Hutton (1994). Field moisture contents of 30 —
3-16 percent by weight were determined in the laboratory for each sample. A polymineralic, fine-silt-size (4—11 mm) fraction was isolated for the
IRSL samples and a fine-sand-size (90-250 mm) quartz fraction was isolated for the OSL samples. Samples were subjected to combinations of Profile SVP-04
sunlight sensitivity tests, anomalous fading tests (Wintle, 1973), and additive dose experiments for IRSL (Aitken, 1998). Anomalous fading tests % Scarp height 22 1m |
showed that the IRSL samples exhibited small amounts of fading (3—4 percent), so these ages were corrected using the anomalous fading correction 43 Surface offset 15.1m
technique of Huntley and Lamothe (2001). Problems with plagioclase contamination and meager quantities of clean quartz resulted in larger than : i 0.5 Max. slope angle 27.4°
usual uncertainties, but the luminescence data indicate that the colluvial sediments exposed in the trench probably were deposited <8 ka and the EXPLANATION
lacustrine sediments were deposited <30 ka. The latter age indicates that the lacustrine sediments were deposited during the Last Glacial Maximum ‘ 20 — |
cycle of pluvial Lake Surprise. The ages of Lake Surprise sediments are poorly known, but highstands in the nearby Chewaucan and Lahontan 41°33'45" o, -_"»N 4. ) o Holocene alluvium &2
basins date to about 12,000-13,000 radiocarbon years ago (Adams and Wesnousky, 1998; Licciardi, 2001). . L, ¥ ; of E
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41°25'30 Figure 6. Fault scarp topographic profiles obtained during this study. See figure 2 for profile locations and table 1 for additional slip data. Profiles SVP-12 and SVP-15 (figs. 7 and 8) are shown on sheet 2.
41°7'30" Table 1. Fault scarp profile and slip data obtained during this study. See figure 2 for profile locations.
Figure 2. Map showing locations of trench and stream exposure sites, scarp profiles, geodetic stations, and range front trace of the Surprise Valley fault zone, northeastern California. Fault trace is simplified from Hedel (1984). Profile” Scarpb Surfaceb Max. slope Lower slope Upper slope Avg. slope Dip slipc Dip slipc Dip slipc Comments
GPS stations are from Hammond and Thatcher (2005, 2007). number  height (m) offset (m) angle () angle (°) angle (°)  angle ()  (60°,m) (65°,m) (70° m)
SVP-01 6.2 3.8 24.7 55 14.3 9.9 4.9 4.6 4.3 Northern profile on pluvial highstand delta at Cooks Canyon. Toe buried by alluvium.
SVP-02 53 3.7 249 5.6 10.4 8.0 4.7 4.4 4.2 Middle profile on pluvial highstand delta at Cooks Canyon. Toe buried by alluvium.
SVP-03 7.9 5.2 219 6.0 10.0 8.0 6.5 6.1 5.8 Southern profile on pluvial highstand delta at Cooks Canyon. Toe buried by alluvium.
SVP-04 221 15.1 27.4 7.7 10.8 9.3 19.3 18.1 17.1 Profile on pluvial highstand delta at Owl Creek.
SVP-05 14.2 11.5 28.5 3.6 8.3 6.0 141 13.3 12.7 Profile on pluvial highstand delta near Steamboat Canyon.
SVP-06 7.7 5.9 26.8 6.5 6.8 6.6 7.3 6.9 6.6 Profile on alluvial fan south of Steamboat Canyon pluvial highstand delta.
SVP-07 59 4.7 259 54 6.0 5.7 5.7 54 51 Profile on pluvial highstand delta at South Deep Creek.
SVP-08 3.1 2.6 16.3 2.7 2.5 2.6 3.1 29 2.8 Profile on fluvial terrace north of South Deep Creek.
; . ‘ : ; : SVP-09 3.4 2.7 22.3 5.7 4.1 49 3.3 3.1 3.0 Profile on fluvial terrace south of South Deep Creek.
Ir;"‘:— » P X Vi px v - i i e _ . b e SVP-10 5.3 4.9 23.6 1.5 2.5 2.0 5.7 54 5.2 Profile on fluvial terrace south of North Deep Creek.
Figure 1. Regional map of Quaternary faults. Faults are from Quaternary fault and fold database of USGS (Machette and others, 2003; available online at: http://earthquake.usgs.gov/regional/qfaults/). Seismicity compiled from 41°25 %) ¥ A o : ¥ ; $2 o e Xx o ¥ SUP-11 o4 51 05 7 113 133 123 6.8 6.3 59 Profil luvial hichstand del E Creck
USGS catalogs Eastern, Central, and Mountain states of the United States (SRA), 1534-1986, Significant U.S. Earthquakes (SHIS), 1568-1989, California (CDMG), 1735-1974, and USGS/NEIC (PDE), 1973-present. GPS stations are from ; ! AT e T R e . ; : - ' ' ' ) ' ' ) ' ’ rofile on pluvial highstand delta at Emerson Creek. Suggested citation:
Hammond and Thatcher (2005, 2007). Base is from 30 m digital elevation (DEM) data of U.S. Geological Survey. . - . . . - o Svp-12 124 8.8 30.3 5.2 13.8 9.5 11.3 10.6 10.0  Profile on pluvial highstand delta at Steamboat Canyon stream exposure. Personius, S, Crone, A.J., Machette, M., Lidke, D.J., Bradley, L -A., and
Figure 5. Surficial geologic map of Surprise Valley fault zone in the vicinity of Steamboat Canyon fault exposure; geology modified from Mahan, 5 A., 2007, Logs and scarp data from a paleoseismic investigation of
gzdel ICI)19'84). See Cfligure1 2 for location. Base map is rectified digital orthophotograph of part of the U.S. Geological Survey Warren Peak, SVP-13 7.6 5.5 25.7 3.2 12.2 7.7 6.9 6.5 6.1 Profile on pluvial highstand delta at Cooks Canyon trench site. Toe buried by alluvium. the Surprise Valley fault zone, Modoc County, California: U.S. Geological Survey
7-5-minute quadrangle. SVP-14  17.1 12.1 30.1 7.4 115 95 154 144 137 Profile on pluvial highstand delta at unnamed canyon 2 km north of Cooks Canyon trench site. Scentifc Investigations Map 2983, 2 shees.
SVP-15 8.0 5.5 24.2 5.0 10.9 8.0 6.9 6.5 6.1 Profile on pluvial highstand delta at Cooks Canyon trench site. Toe buried by alluvium.
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