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4 INTRODUCTION Profile S1—Trench, hanging wall south, location at 10 m horizontal datum Measurement TL sample? Location® Unit K¢ u* Th* Depth Moisture contentd Dose rate® Fault file data £ o d
ault sc TOI11€ data Irom vrovada area
. . A 7 0 10 10YR6/2 10YR 5/3 SiL | 0 N b il v al number number x/y (m) number (%) (ppm) (ppm) (cm) (%) (Grays/ka) L o . app . . Lo
This report contains field and laboratory data from a trench study of the Santa Rosa Range fault zone near v a as 1 < m s0 §s, ps 0 carbonate; silty colluvium parent materia [Profile numbers beginning with "ORSP" were surveyed with tape, stadia rod, and Abney level; profile numbers beginning
Orovada, Nevada. The fault zone bounds the western margin of the Santa Rosa Range and the eastern margin of Bt 7b 10 50 as 10YR7/3  10YR 6/2 SiCL <1 1vf, sbk sh $s, ps v1f, pf-po Weak Bt; no carbonate GT-12 ORNT-1 15.32. 1.62 3a L7 3.38 78 280 10 438 40,19 with "ORKO" were surveyed with total station; see surficial geologic map for profile locations; no vertical exaggeration]
the Quinn RIVC'I' Valley in the Basin and Range ‘proyu?ce Of'nor‘them Nevadg and southeastern Oregon. The trench 2Btbk1 5a 50 70 as 10YR6/4  10YR 6/3 SCL 2 2f, sbk vh S, p If, pf-po Stage I+ carbonate, coatings on ped faces and few small nodules; stony colluvium GT-13 N/A 15.45. 1.27 3a 1.68 359 838 325 10 4.66 + 0.20 e
was excavated in June, 2001, as part of paleoseismic investigations (Personius and others, 2002a, 2002b) of parent material B ) ) ) SR
. . . . - + . .
Quaternary faults along several recently established geodetic transects in the northern Basin and Range (for 2Btbk2 5b 70 90 as 7.5YR 6/4 7.5YR 5/4 SC 2 3f-m, p eh VS, Vp 3d, pf-po Stage II- carbonate, few nodules, common filaments, complete coatings on prism GT-15 N/A 1607, 1.53 3a 145 3:53 719 310 10 426 £0.19 Luminescence sample data from Orovada trench site ' ' ' ' ' ' '
example, Thatcher and others, 1999). Although several investigations of Quaternary faulting have been faces GT-16 N/A 15.82,0.90 3b 1.60 3.65 8.34 370 10 4.59+0.20 10 profile ORSP-1
ConduCted along the Santa Rosa Range (DOhrenwend and Morlng’ 1991; MIChettl and wesnouSky’ 1993; dePOlO’ 2Btbk3 5b 90 125 as 75YR 7/3 75YR 6/4 CL 2 2Vf-f, Sbk h S, p lf, pf-pO Stage 1 Carbonate, feW fllaments GT-S ORNT-7 1376, 215 4b 137 257 731 200 10 376 i 015 Sample Location Unlt Datlnga Temperatureb Equivalentc Dose rated Fleld moisturee TL or IRSL agef Preferred age estlmateg Comments WEST g B Scarp helght 501 m i EAST
] . . . . . S ° 2 surface offset: 3.0l m
39? N?r(‘;’;ﬁd’ 1999}’1’ 20(31)’ OurfStSudi’ 1thhe fgStlio t(l’lbtil.nsetaﬂefl It’?‘le(;lselfsmic dﬁtaffi Emfa tftenCh ln,"e;tlgatw‘}' 2BKI 5¢ 125 160 as 10YR8/1 10YR83  SiCL 1-2 IV, sbk 50 s, ps 0 Stage T+ carbonate, some nodules, most of matrix whitened GT-8 ORNT-4 14.18, 2.05 4b 1.26 272 6.66 220 10 3.63+0.15 number x/y (m)  number method data (°C) dose (Grays) (Grays/ka) (%) (ka) (ka) 2 max. slope angle:  13°
€ locate € trench just west of danta Rosa Peak, the highest point in the tootwall o € Irault zone, 11 NOopeEs O . i
obtaining slip and pal ej ocarthquake timing data from the ni “ta chiv e part of the fault zone. The trench was P Oregon 2Bk2 S5 160 185 as I0YR8/2 10YR73  SL 12 IV, sbk 50 50, o 0 Stage II carbonate, lots of nodules, matrix 20-50% whitened GT-11 N/A 15.34,2.18 4b L1l 2.81 5.89 230 10 342+0.14 ORNT-5 928,316 70  TL-b 200-280 30.4840.43 4.48£0.21 4 6.8%0.6
) - - O L 1 1 1
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 3Btbk 4b 185 205+ ND 10YR 8/1  10YR7/3 L 1 1vf-f, sbk h sS, ps 0 Stage II+ carbonate, common filaments and nodules; matrix 50% whitened; silty, GT-9 ORNT-3 14.32, 1.69 4e 116 3.20 582 260 10 3.6420.14 T 300400 TTAR063 s 02l ) SAx07 6.3+0.3 Average of four ages 0 20 40 60 80
. dy colluvi t material I
range front, 5 km southeast of Orovada. The scarp crosses an alluvial-fan complex that emanates from several sandy cofuviin patet materia GT-10 ORNT-2 14.2,1.42 4c 1.49 3.09 7.33 280 10 4.11+£0.17 IRSL 140/7 hrs 23.67+0.22 4.48+0.21 4 53104 meters
canyons along this part of the Santa Rosa Range. Luminescence dating indicates that the faulted fan is at least as Profile N1—Trench, footwall north, location at 37.5 m horizontal datum GT-14 N/A 15.71,1.93 4c 1.18 3.60 6.26 260 10 391+0.16 IRSL 124/64 hrs 28.77 +0.27 448 +0.21 4 6.4+0.5
ol_d as the Eetza cyc'le (MIS 6} Adams and W(?snousky, 1999) of pluvial Lake Lahontan. The. trench exposed a Av 7 0 15 as 10YR6/2 10YR 5/2 SiL <1 m © s, ps 0 No carbonate: silty colluvium parent material GT-2 N/A 8.77.2.90 5a 1.74 3.62 10.18 75 10 5.04+021 ORNT-6 8.55,2.98 7b TL-tb 200-300 35.41+0.48 4.47+0.19 10 7.9+0.7 62405 Averase of TL and [RSL 20 ; . . . .
thick sequence of silty colluvium faulted against sandy pebble to boulder gravels that comprise the fan. B ; s 35 N OYRES  10YR 53 - . ot b " 5. ps o No carbonate GT4 ORNT.9 9.28, 2.38 s 168 330 063 130 0 4754019 IRSL 140/7 brs 38.13 +0.32 447 +0.19 10 8.5+ 0.7 2+0. verage of TL a ages T —
. . . . . o . GT-3 N/A 9.77,2.20 5 1.58 3.02 9.30 150 10 4.46+0.18 ORNT-11 92.95,13.88  up3 TL-tb 200-330 49.71 £0.72 3.68 £0.17 4 13.5+1.1 scarp height: 6.06 m
The purpose of this report is to present photo mosaics and detailed trench logs, scarp profiles, soils data, 42 Bt 7 35 40 as 10YR6/4  10YRS/4  SCL 1 2vif, sbk sh-h S, P I, pf-po Weak Bt; no carbonate ¢ P 2 paciett
: : : ot ined in this investioati Nevada GT-6 ORNT-8 13.78,2.42 5c 136 2.81 7.73 180 10 3.9340.16 TL-tb 220-340 46.11£0.78 3.68+0.17 4 125£1.1 g | | surface offset 3.26m 1
gamma-ray spectrometer data, luminescence ages, and detailed unit descriptions obtained in this investigation. 2Btbk 2b 40 70 as 10YR 5/4  10YR 4/4 SCL 10 2vf-f, sbk h s, p 2d, pf-po Stage I carbonate; fan alluvium parent material i : : : it T R - 12.2+0.5 Average of four ages; soil pit sample g max. slope angle: 22°
: i ismic hi i - - + IRSL 124/69 h 45.29+0.41 3.68 £0.17 4 123+ 1.0
We do not attempt to use the prlmary data p.resented here'ln to construct a paleoseismic history of this part of the 2Bkl 2b 70 85 as 10YR8/2 10YR7/3 SL 60-70 m eh S0, po 0 Stage III+ carbonate, matrix completely whitened, complete rinds on clasts, GT-1 ORNT-3, 6 9.19,3.14 7o 1.90 342 9.05 60 10 4.96£0.19 s
Santa Rosa Range fault zone; that history will be the subject of a future report. bottom rinds 50-100 mm thick; incipient laminations 1-2 cm thick GT-7 ORNT-10 15.70, 3.70 7c 1.80 3.61 9.69 80 10 5.03+0.20 IRSL 124/64 hrs 39.98 £0.83 3.68 £0.17 4 10.9 £ 1.0
2Bk2 2b 85 115 W 10YR 8/1  10YR 7/3 SL 70-80 m eh S0, po 0 Stage 11+ to III- carbonate, matrix mostly whitened, complete rinds on clasts GT-17 ORNT-11 92.94,13.83 P up3 1.53 3.04 6.52 60 10 4.07+£0.15 ORNT-10 15.80,3.70  7c TL-tb 200-330 63.39 £ 0.56 4.54+0.21 5 14.0£1.2 23407 Average of TL and IRSL ages 0 , , , , , , ,
. ACKNOWLEDGMENTS . 2Bk3 2b 115 205+ ND 10YR7/3 10YR 6/3 S 70-80 m lo S0, PO 0 Weak oxidation, granite clasts weathered to gruss, minor carbonate rinds on GT-18 ORNT-14 91.88,13.52P up2 0.99 2.90 5.11 110 10 3.28+0.13 IRSL 124/64 hrs 51.41+£0.36 4.54+0.21 5 11.3+0.9 R 0 20 40 60 80
This research was supported by the Earthquake Hazards Reduction Program of the U.S. Geological Survey bottoms of some clasts N ORNT- 014236 b T o ol 476,954 8.97 4294019 . <10 - B i — meters
under a Memorandum of Understanding between the Central Geologic Hazards Team of the USGS and the et PL_Pit outh wall. location 2933 m horisonl dat GT-19 ORNT-13 92.95,12.60 P upl 1.91 3.66 9.39 180 10 5.09£0.20 - 14, 2. -t multiple plateaus 95 £8. 29x0. + irst pass; multiple plateaus indicate mixing.
Winnemucca District Office of the U.S. Bureau of Land Management (BLM). The authors wish to thank Steve rofrie BT south watl, focation at 725 m Aorzoftal datum . . _ . TL-tb no plateau 576.73 £13.0 4.29£0.19 7 134+ 12 Second pass; too old, no plateau. 20 : : : : : : :
Wesnousky and Alessandro Michetti for access to aerial photographs and unpublished data, and personnel of the Av up3 0 15 as 10YR7/2  10YR 5/3 SL <l m N S0-SS, pO 0 Crude, 1-3 cm thick platy bedding; no carbonate; younger loess parent material bN/A--measurements not used in dating analysis IRSL 140/6 hrs 27580+ 11.2 429+0.19 7 64+6 file ORSP3
Winnemucca District Office for assistance in conducting this research on BLM lands. The report was improved Bw up3 15 45 as 10YR7/3  10YR 5/4 SL <1 1vf, sbk sh 50-55, PO 0 No carbonate All measurements taken in south wall of trench or pit; pit locations labeled “P" IRSL 124/64 hrs 292.60 +7.17 429+0.19 7 68+7 66+5 Average of two IRSL ages; mixed sample? 5:;; fleight' ) 825 m
; 1 - ¢Amounts of potassium, uranium, and thorium measured in situ with Exploranium GR-256 gamma-ray spectrometer, inserted into 15-cm-wide, 45-cm-deep holes bored into trench wall ” ’ ’
by comments from reviewers Dave Lidke and Tim Dawson. Btk up3 45 60 as 10YR7/2 10YR6/4  SCL 1 1f, sbk sh-h s, p vIf, pf-po  Stage I carbonate, filaments and coatings on ped faces d mOnp , P £ P P ORNT-8  13.63,238  5c TL-tb 270-340 346.18 + 11.1 3.55+0.16 9 98+ 10 5 surface offset: 347m
All moisture contents normalized to 10% 3554016 104 101+7 Average of TL and IRSL ages g = | max. slope angle: 20° 4
. . + S5%0. t
THERMOLUMINESCENCE AGE DATA 2Bkbl up2 60 75 cs 10YR&/1 10YR&/3  LS-SL <l 1f, sbk S0 S0, po 0 ngﬁ; Ifr-:ots(i gfl'rncé‘trrll?gr\l’?}tl‘i;%%‘_llgls dzgrﬁ)réls(;nr’)aigninnlgttgﬁ filaments, 10-200 cm ®Dose rates were calculated using normalized moisture contents, so they may differ from dose rates used in the dating analysis; errors are +1 sigma IRSL 124/62 hs 369.66£4.32 ? 0429
We used luminescence dating techniques to determine the ages of alluvial-fan and colluvial sediments exposed —_— 5 7 100 OYR S/ 10YR 8 SL | b <k 0 Stase Il carb ; dul P ORNT-7 13.65,2.14 4b TL-tb 230-380 300.11 + 5.07 3.40£0.15 10 88+8 97 +7 Average of two TL ages
in the trench. TL (thermoluminescence) and IRSL (infrared stimulated luminescence—a type of optically P e vhe 50 50- PO ;%%ie carbonate, fewer nodutles, most of matrix whitened, simiar flaments to TL-tb 300-370 404.67 £ 14.4 3.40£0.15 10 119+13 0
stimulated luminescence (OSL) unique to feldspars) techniques date the last time sediment is exposed to sunlight, . N } ' ' ' ' ' ' '
. ( . ) d pars) d . p. . & 2Bkb3 up2 100 125 as 10YR 8/2  10YR 7/3 L 2-5 1vf, sbk SO SS, ps 0 Stage II- carbonate, rare nodules, most of matrix whitened, ORNT-4 14.35,2.07 4b TL-tb 300-350 432.68 £27.48 3.28+0.16 4 132+£20 104+ 8 Average of TL and IRSL ages 0 20 40 60 80
presumably during deposition (Berger, 1988; Forman and others, 2000). Sampling was done at night using tubes IRSL 124/66 hrs 321.84 4 4.96 3284016 4 98+ 9 = g g meters
of plastic electrical conduit driven into freshly cleaned trench and pit walls; after extraction, sample tubes were 3Bkb upl 125 200+ ND ND ND S >75 m lo $0, po 0 Sgélzslfrf §f£?§3f§ﬁf§§§£ﬁigéﬁlcOats on bottoms; granite clasts weathered to ORNT-3 14.15. 1.63 de TL-th 1o plateau 667.68 + 9.75 3.28+0.15 204+ 17 No plateau indicates incomplete reset
sealed with plastic tape and stored in airtight plastic bags. Dose rates were determined in situ with an ’ T IRSL 1241; ", 421'46 . 5.82 3.28 . 0'15 ; 128 ;11 1284 11 v L samm] 20 : : : : : : : : :
Exploranium GR-256 gamma ray spectrometer placed in holes drilled in the trench and pit walls near the sample *Horizon nomenclature from Soil Survey Staff (1975) and Birkeland (1999) i R S = - ey STat sampre
locations. Field moisture contents of 0.1-17 percent by weight were determined for each sample in the 41 ®Boundary: distinctness: a--abrupt, c—-clear, g--gradual; topography: s--smooth, w--wavy; ND--not determined ORNT-14  92.15,1340  uwp2  TL-tb 320-330 378.41 £ 11.13 2.96+£0.13 12 128+13 128+13 Preferred age estimate; soil pit sample. profile ORSP-4
laboratory. A polymineralic, fine-silt-size (4-11pum) fraction was isolated for each sample. Samples were (CiTexture classes: CL--clay loam, L--loam, LS--loamy sand, S--sand, SC--sandy clay, SCL--sandy clay loam, SiCL--silty clay loam, SiL--silt loam, SL--sandy loam IRSL 140/6 hrs 308.82+6.70 2.96+0.13 12 104 £ 10 Probable age underestimate @ scarp height: 7.57 m
subjected to combinations of sunlight sensitivity tests, anomalous fading tests (Wintle, 1973), total bleach and Structure: grade: m--massive, 1--weak, 2--moderate, 3--strong; size class: vf--very fine, f--fine, m--medium; type: sbk--subangular blocky, p--prismatic ORNT-2 14.10, 1.33 e TL-tb 270-350 542714 5.97 3704017 13 147 + 13 «é | surface offset: . 3.030m _
partjal bleach experiments (Wintle and Huntley, 1980; Singhvi and others, 1982) for TL, and additive dose “Consistence: dry: lo--loose, so--soft, sh--slightly hard, h--hard, vh--very hard, eh--extremely hard; wet: so--nonsticky, ss--slightly sticky, s--sticky, vs--very sticky, po--nonplastic, ps--slightly plastic, p--plastic, vp--very plastic IRSL 140/7 hrs 45435 +3.07 370+0.17 13 123+11 133£8 Average of TL and IRSL ages max. slope angle: 14.5
. . . . f . .. . .. . .. 3 T O. /00, x
experiments for IRSL (Aitken, 1998). Our TL and IRSL ages (see logs and table) are generally consistent and in Fault Ages Clay films: amount: 0--none, v1--very few, 1--few, 2--common, 3--many; distinctness: f--faint, d--distinct; location: pf--on ped faces, po--lining pores .
stratigraphic order. The colluvial deposits exposed in the trench range in age from about 6 ka to about 140 ka. ®Carbonate nomenclature from Birkeland (1999) ORNT-1 1545,163  3a TL-tb 280-400 378122 3.95£0.18 17 141+ 14 141+ 14 Preferred age estimate. 0
The loess deposits in the pit range in age from about 10 ka to about 120 ka; dating results are less certain for the } Historic IRSL 140/6 hrs 389.52+5.96 3.95+0.18 17 >110+ 10 Minimum age, near saturation ' ' ' ' ' ' ' ' '
underlying alluvial-fan deposits, but a single sample from these deposits yielded an age of 330-550 ka. ORNT-13  93.30,12.65 upl TL-tb 290-320 2565.32£70.6 4.59+0.23 0.1 559 +55 370-615 Range of IRSL and TL ages; soil pit sample 0 20 40 meters 60 80 100
Latest Quaternary (<15 ka) IRSL 140/7 hrs 1848.25 + 16.1 4.59+0.23 0.1 403 + 34 No apparent saturation
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sand colluvium and loess g B surface offset (so): 7.(10 m -
4b 11.7,1.9 S slighty silty <1 110 poor 10YR 7/3 eh so/po g Bk mixed silty, sandy Abundant pebbles and granules max. slope angle: 15
d colluvium and loess
4 |- i san
4b 11.79,1.6 S silty granular 1 110 mod 10YR 7/3 sh ss/ps g Bk mixed silty, sandy Numerous 1-2-mm-thick, surface-parallel carbonate bands; sparse angular metasedimentary clasts in 0
sand colluvium and loess sandy matrix - : : : : : : : : : : : : : : : :
2 < S . | : \=9° “ e E - 5 - : — 4b 11.82,14S silty granular 90 mod 10YR 7/3 so/sh ss/ps g Bk mixed silty, sandy Same as above; lower boundary mapped on basis of sandy zone, becomes clear to east 0 20 40 60 80 meters 100 120 140 160 180
3 trenCh north Wall & Pils et > PR RV ; a : R BT i e : - - _ 3 sand colluvium and loess
15 T T T T T — T T T T T 15 . & ; & e ' X . B e ¥ O . ' 1 : . 4b 18.15,2.42 S granular 1 80 mod-poor 10YR 7/3 eh vss/po g Bw sandy colluvium Slightly vesicular; carbonate concentrated along irregular network of veins and root casts, matrix
4 soil profile P1 122 + 0.5 ka (reVersed VleW) sandy silt carbonate free 20 ' ' ' ' ' ' ' ' ' ' '
117°47'30" 117°42'30" View of Orovada trench site, looking southeast. Note triangular facets (arrows) along the range front in distance. up3 _ 4b 18.28,2.05 S granular <l 40 mod-poor 10YR 8/2 ) vss/po g Bk sandy colluvium Strongly calcareous; carbonate increases downward
2 A : A A 5 RS Ui A £ A -1 2 sandy silt rofile ORKO-2
o ' " T T T 4+ NN — — — ; AR SR 14 p
41°3420 F T = e e - ) 5 4c 17.58,1.8 S granular 1 140 poor 10YR 6/3 vh so/po g Bk? sandy colluvium Similar brown, patchy, silicious(?) material as unit 3b; looks like Bk but does not contain significant @ scarp height: 8.64 m
7! = sandy silt clay; laced with carbonate s b surface offset: 6.41 m .
3 ; 5}
i | 1 . @ | 4c 13.4,1.68 S silty granular 1 60 mod 10YR 7/3 eh so/po g Btk sandy colluvium From patch of discontinuous Bt = max. slope angle: 15°
B 13 SO1l p1t exposure 13 7 sand
B GO & 4c 13.57,1.44 S silty granular <1 50 poor 10YR 8/2 vh so/po g Bk sandy colluvium Description from 10-cm-thick zone of slightly platy carbonate in sandy bed; carbonate zones pinch
' o [~2Sa d out to west 0 I 1 ! ! ! ! ! ! ! ! !
. 128 £ 13 ka san.
0 370-615 ka + + + + + —J 0 4c 13.47,1.06 S silty granular  <<l1 60 poor 10YR 8/3 SO so/po g Bk sandy colluvium Finer sand than unit 4b samples above; much less carbonate than unit 4b above 0 20 40 60 80 100 120
a8 EXPLANATION 00 % 5 = % 5 % r % o % 9 5 sand meters
J , _f'_ meters Sa 5.5,2.558S silt 2 140 well 10YR 7/3 vh s/p c Btk silty, stony colluvium Carbonate on ped faces, stage I; carbonate probably infiltrated from unit 7 above
R ,- I—" 3 5b 6.8,2.4,S sandy silt 34 160 mod-poor 7.5 YR 6/6 eh vs/vp g Btbk silty, stony colluvium Strong prismatic structure in upper 20-30 cm; carbonate on ped faces, infiltrated from unit 7 above 20 T T T T T T T T T T T T T T T
: ';"I : H(l)locene andliateSt 5b 18.22,3.85 S sandy silt 2 170 mod 10YR 5/6 eh vs/vp g Btbk silty, stony colluvium Strong prismatic structure; carbonate on ped faces, infiltrated from unit 7 above; very pebbly
A O Pleistocene alluvium
R - profile ORKO-3
- IL k Explanation 5b 18.10,3.45S sandy silt 10 120 mod 10YR 5/6 sh S-vs/p-vp g Bt silty, stony colluvium Less well developed Bt below prismatic Bt in upper part of unit 5b g scarp height: 841 m
“‘"'E Latest Pleistocene lacustrine 10 + + + + Symbols Soil Pit Deposits Miscellaneous Deposits Footwall Deposits Scarp Colluvial Deposits — 10 ) ) QE) i surface offset: 6.30 m |
l 5 . : . Sc 82,188 silty sand 2-3 100 mod-poor 10YR 8/1 SO so/po g Bk (II+) sandy colluvium Wavy upper boundary max. slope angle: 12°
T sediment o -~ Contact; solid--abrupt, [ ) ( ) [ ) ( )
|— tﬁ EAST — dashed--clear, dotted--gradual fan alluyium fourth (youngest) colluvium third colluvium second colluvium first (oldest) colluvium Sc 18.23,3.3S silty sand 2 50 mod-poor 10YR 6/2 ) s/p g Bk (I) sandy colluvium Zone of carbonate accumulation; carbonate flushed from unit 5e (not described in detail) in north wall
lJ—? Late and middle Pleistocene 9 l Eroded scarp free face _ \ . 5d 18.27,3.14 S granular silty 30 300 poor 10YR 6/3 vh vss/po g Bk sandy to cobbly Very hard, clay poor, suggests possible silica(?) cementation; slightly vesicular; some zones flushed 0 | | | | | | | | | | | | | |
1 : B . w3 | Youngerloess k| Krotovena D0y Bk in debris flow ' O sa | Bhinsie g | Biinsily.sandy g, | Sandy 17 sand colluvium of carbonate 0 20 40 60 80 100 120 140 160
(’E‘. alluvium \ Fracture (no displacement) (burrow fill) p-(_+>1 gravel \ silty colluvium stony colluvium colluvium colluvium 5d 18.08,2.63 S granular silty 40 300 poor 10YR 7/3 vh so/po g Bk sandy to cobbly Very hard, clay poor, suggests possible silica(?) cementation; non-vesicular; some zones flushed of meters
-ﬁ' I\\\' Fault; dashed--inferred ) Older 1 6 2| Fault comminution Q%?)/( Debris-fl | \ 7b :’i\ﬁali:(]?lilisium 5b erisme:tic Bt iﬁ . b Silty, sandy 3 Sandy, gravelly sand colluvium carbonate
41°32'30" | - g up erioess 0 zone | Derreow erave \ Y Sy, stony colluvium colluvium colluvium I 5d 18.77,3.13 S silty sand 35 80 poor 10YR 6/3 h so/po g Btk silty, stony colluvium Abundant vertical or steeply oriented pebbles, cobbles, veins of carbonate, and carbonate rinds on -
I _% f Pre-Quaternary bedrock 322 Fault comminution zone —— — \ 70 | Btk (stage ) in sc | Silty, stony colluvium clast bottoms indicate clast rotation and pervasive shearing ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
=% O Stone Cupl S;’;‘\iyl alluvial-fan "\ Granite boulder %{i & Alluvial-fan gravel \ silty colluvium ’ 4¢ | Sandy colluvium 6 189,23 N pebbly silty <1 5 poor 10YR 8/1 lo so/po ne n/a comminution zone Loose, silty, pebbly fault gouge; carbonate rich, flushed into zone by shallow groundwater and/or profile ORKO-4
.\ : e A g o v \ 1| Debris wedge of <1 | Debris wedge of sand result of crushing Bk horizons or carbonate cemented zones during faulting events; no clear lower sca
| \ e Quaternary fault 7 = a  Luminescence sample Silty colluvium \ grusy colluvium silty, stony colluvium - 75 evidence of shear fabric z scarp heigrEt- 504m upper;cgrgt L9
_ 7 d . . . N . ) . . . 8 | : . scarp height: 92 m |
: ‘-“ GT.-19 ge::srltllrel rrjgnstlif)it;gg;eter undifferentiated \ - (C;:;Z Ic%lgvl;um oo | Silt. stony colluvium (unit 6 19.2,2.77 S pebbly silt 8 65 poor 10YR 6/4 lo ss/ps ne Bt comminution zone Loose, silty, pebbly fault gouge; no clear evidence of shear fabric; probably burrowed in upper part E surface offset: 3.00 m surface offset: 0.90 m upper scarp
! X Unit description location ' unit 7d) Si;’rﬁitklhrisasl?gfcfrzzigte, 7a 50,318 silt <1 30 well 10YR 7/1 sh ss/ps g A/Bw loess and colluvium Weak platy structure in upper 10 cm max. slope angle: ~ 8° max. slope angle: ~ 5°
I' ‘l ORSP-1 6 6 7Ta 18.65,49 S silt <<l 35 well 10YR 6/4 SO ss/ps c A/Bw loess and colluvium Weak platy structure, vesicular; insect coprolites lower scarp
| I 3.0m . ) ) ) . 7b 5.0,298S silt <1 50 well 10YR 7/2 sh ss-s/ c Btw loess and colluvium Massive
) _ Scarp profile location and View of Orovada trench site, looking southeast. Note embayed expression of the fault scarp. , P _ ) o _ 0 : : : : : : : : : : : : : : : : : : :
N L surface offset measurement WEST 7b 18.55,4.7S silt <<1 20 well 10YR 6/3 vh ss-s/ps c Btw loess and colluvium Vesicular, cohesive; insect coprolites 0 20 40 60 20 100 120 140 160 180 200
=X , o ' "l* ) = s 4 n " + s 5 7Tc 18.5,4.4 S silt <1 30 well 10YR 6/3 sh s/p c Btk loess and colluvium Carbonate on ped faces, stage I meters
1 ‘ - _ 4 — Trench site 123+ 0.7 ka 2 Tc 18.8,4.2 S granular 25 100 mod 10YR 7/3 SO s/p c Btk loess and colluvium Directly above cobbly stone line at contact with debris wedge (unit 7d); vesicular, carbonate on ped
[ [ = S\ ' —~— sandy silt faces 20 ' ' ' ' ' ' ' ' ' ' ' ' '
] e o - | =
e "C:__h IE‘ “-pﬂ’" g L 3 II;IO(&Z i i I 7d 19.15,4.0S cse sand 5-10 20 poor 10YR 6/6 sh ss/ps a-c Bt? debris wedge colluvium Mostly grusified pebbles and cobbles in clayey matrix, eroded from exposure of alluvial-fan sediment
— A P 7 Lake Lahonton shoreline 4 ~ — 4 in scarp
I:_. soil profile S1 + k file ORKO-5
e e e N .2 T U.D Ka 25,4. med-cse san ! poor S SS-s/ps-p a-c t? ebris wedge colluvium ostly grusified pebbles and cobbles in clayey matrix, eroded from exposure of alluvial-fan sediment 2 rotrie © .
| I | 6.3203ka  g5405k 7d 19.25,425N d d 2 25 10YR 6/4 h / Bt? debris wedge coll Mostl fied pebbles and cobbles in cl ded f f alluvial-fan sed 2 D beieht s6dm
{ \ e in scarp; unit 7e (not described in detail) is same parent material with Btk (stage I) soil sk surg)ce o%fse;t' 1'32 m
s 0 500 1000 upl 94.0, 13.0 SP fn-cse sand ~ 70-80 20 poor n/a lo so/po ne Bk (I-) alluvial fan Soil pit description; well imbricated cobbles indicate fluvial rather than debris flow deposition; very g max. slope angle: 6.5°
= TN i 3 | 3 weak soil development
i meters up2 94.0, 13.5 SP silt 3-5 10 mod-poor 10YR 8/1 SO ss/ps g Bk (II) loess, mixed with alluvium in Soil pit description; soil development and burial by younger loess suggests deposition from
It i lower part dessication of pre-Sehoo (Eza?) lake cycle 0 t 1 ! ! ! ! ! ! ! ! ! ! !
':1 . j I:-‘ , L ) up3 94.0, 14.3 SP silt <1 2 mod-well 10YR 7/2 sh s/p c Btk (I+) loess Sgilhpit (liglicripti{)n; landscape position and soil development suggests deposition from dessication of 0 20 40 60 meters 80 100 120 140
i g ehoo lake cycle
-
N & (et _ . o : #Location: N—north wall, S—south wall, SP—south wall of soil pit 20 , , , , , , , , , , , , ,
1 4 : | L » ) : - T R S —— - i s - e 1 = 5 - 101 + 7 ka 66 + 5 ka -4 1 bdry consistence: lo—Iloose, so—soft, sh—slightly hard, h—hard, vh—very hard, eh—extremely hard
NN i _‘ o I e o et 5 = 5 e AT R AR . R 104 + 8 ka - “wet consistence: so—nonsticky, ss—slightly sticky, s—sticky, vs—very sticky; po—nonplastic, ps—slightly plastic, p—plastic, vp—very plastic profile ORKO-6
o F g Nk " =1 I ) J A ! 2 4 2 - = i - - < '\...'_ - < i > _; - LA - -~y x ..’:_._ -,-'. b3 5 3 - o L ] -
41930 v dema % I = l"L = ; \\' = " "\:". PREAPROIEN ¢ -;.I_.‘? I.:;, ‘@" T f"- AL T“_h:_' r‘f‘",f ?L*"?‘:‘;:J 141 £ 14 ka 133 %8 ka 128 + 11 ka 97 +7ka dlowejr bound@. dlstlnctness., a—.abrupt.<1 cm?, c—clear (1-5 cm), g—gradual (>5 c¢cm), ne—not exposed | 2 scarp height: . 9.47 m
Wi i ’ ¢ ot ) A O . Wy VG N e tia s LN 0 l l l l l l | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | 0 ®maximum soil development in unit at this location; roman numerals are stage of carbonate morphology; n/a—not applicable g - surface offset: 4.23 m .
vy WIS NI L T L, e S A : < max. slope angle: 8.5°
Surficial logi fO d h si S R R faul 3 il Wty -, #\*ﬁ" R 2 & 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 pe ang
urficial geologic map ot Orovada trench site, Santa kosa Range fault zone N R AR A i meters Trench and soil pit logged and described by S.F. Personius,
R.E. Anderson, K. Okumura, and D.A. Hancock, June 2001;
only areas shown in the photo mosaics were mapped in detail 0 ! ! ! ! ! ! ! ! ! ! ! ! !
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View (looking cast) of range front south of Orovada trench site. Note prominent triangular facets, which are
typical of this section of the Santa Rosa Range fault zone.



