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Table 3. Description of units in northern trench (WCN) at Willow Creek, Nephi segment of the Wasatch fault zone. Location of described samples shown on trench logs by triangular symbol.

PALEOSEISMOLOGY OF THE NEPHI SEGMENT OF THE WASATCH FAULT ZONE, JUAB COUNTY, UTAH —
PRELIMINARY RESULTS FROM TWO LARGE EXPLORATORY TRENCHES AT WILLOW CREEK Unit  muldple descriptions)? _ »2ve<2mm  (em)  texture’ color”
1 Slope colluvium 35/65 3/1/0.5 Si Sa 10YR 4/3m Crude Modern A horizon; slope-parallel clasts
By Cwla Scarp coll. @ 8.3 m, prox. 45/55 35/9/2 Sif Sa 10YR 4/3m Crude Wash-slope facies; slope-parallel clasts
° . o o o o Cwlb Scarp coll. @ 10 m, distal 80/20 20/10/4 Si S 10YR 5.5/3.5d Crude Debris-sl facies; -work 1 at t
Michael N. Machette!, Anthony J. Crone!, Stephen F. Personius!, Shannon A. Mahan!, Richard L. Dart!, David J. Lidke!, and Susan S. Olig? i Sa ebris-slope facies; open-work gravel at toe
) 0 Cwla Scarp coll. @ 30.4 m, prox. 70/30 3.5/1.5/1 Si Sa 10YR 6.5/4d Crude Stage I coats on clasts; wash-slope facies
U.S. Geological Survey, Denver, Colorado, and 2URS Corporation, Oakland, California Cwlb  Scarp coll. @ 30.3 m, distal 90/10 8/4/3 SiSa 10YR3.5/3m  Massive Stage I coats on clasts; debris-slope facies
2 2 2 9 9 g 5 P
2007 2 Fluvial (W end trench only) 75/25 7/3/1 Si f-m Sa 10YR 7/3d Crude Stage I coats on clasts; A horizon
Cw2 Scarp coll. @ 9.9 m, prox. 50/50 12/6/1 Si m-c Sa 10YR 3/2.5m Massive Moderately organic (from above)
RECURRENCE INTERVALS Cw2 Scarp coll. @ 9.4 m, distal 60/40 16/6/1.5 Si Sa 10YR 4/4m Massive Non rotated stage I coats on clasts
From the preliminary dating results from Willow Creek, it appears that three surface-faulting events occurred between about 300 yr ago (estimated Cw2 Scarp coll. @18.3 m 55/45 12/9/1 Sif Sa 10YR 4/3m Massive Younger colluvium from fault at 17-18 m
time of P1) and 2,320 yr ago (the average of several ages for faulted deposits). This period of less than about 2,000 yr spans two full recurrence 3 Debris flow (@ 21.2 m) 75/25 26/10/2 Si Sa 10YR 5/4m Massive Undivided unit; see subunits 3-1, 3-2a, 3-2b
intervals and perhaps part of a third (prior to P3). This means that the maximum average recurrence interval for events P1 and P2 is <1,000 yr. Previ- WI LLOW C R E E K N 0 RT H TR E N C H 3-1 Debris flow (@30.2) 60/40 7/2/1 Sif Sa 10YR 5/4m Massive Undivided unit; A horizon 10YR 3/3m
ously, the average recurrence interval for the Nephi segment was reported to be about 2,500+2,100 yr (Lund, 2005). Cw3 Scarp coll. @ 9.4 m 55/45 14/9/1 Si Sa 10YR 4/4m Massive Weak stage I coats on clasts
DISPLACEMENTS EAST Cw3 Scarp coll. @ 18.3 m 70/30 20/6/2 Si f Sa 10YR 5/3m Massive Stage I coats on clasts
The offset in the WCN trench is larger (7-8 m, vs. 5-6 m for WCS), and the footwall deposits are older (WCN-R1: 6,238+57 cal yr) than in the WCS 14 Cw3 Scarp coll. @ 30.1 m 80/20 5/2/0.5 SifSa 10YR 5/3.5m Crude Weak stage I coats on clasts
trench. However, in WCN, deposits on the hanging-wall block are younger than on the footwall, and have buried evidence for any faulting events 3-2a Fluvial @ 28.4 m 75/25 4/2/0.5 Sif-m Sa 10YR 6.5/4d Crude Subdivided in western part of trench
between about 6,200 and 2,300 yr ago. Refinement of repeat times and slip rates awaits synthesis of radiocarbon dates and luminescence age wnit Sgarp disturbed 3-2b Debris flow@ 28.4 m 75/25 25/10/2 f Sa Si 10YR 6/4d Massive Subdivided in western part of trench
t
estimates from both trenches. e Age determinations and preliminary event chronology Mapping units 4-1 Fluvial 80/20 9/1.5/0.5 Si f-m Sa 10YR 5/3m Crude Minor debris flows; brown to gray colors
. 4-2 Fluvial 75/25 8/1.5/1 Sif Sa 10YR 5/4m Crude Coarse pebble-gravel
SLIP RATES Hanging-wall (down) block
/ 4-3 Debris flow 85/15 40/7/3 Si Sa 10YR 5/6m Massive Matrix-poor debris flow
Vertical slip rates are hard to determine at Willow Creek owing to the large amount of tilting associated with the fault’s movement. However, if we brown fine sand Unit 1] v 44 - 1 and debris i 10YR 5/6
1 nit 1—Slope colluvium - i i i i i i it 4-
assign most of the tilting (about 3-4 m) to P3, which has a small colluvial wedge compared to P1 and P2, then the remaining offset results mainly from 12 P1 (MRE): o y — P uvial and debris fow 75/25 23/14/5 Si Sa m Moderate Fluvial gravel over debris flow (like unit 4-3)
: ) _ e . ) ) - - . . .
the P1 and P2 events (4-5 m vertical offset in WCS; about twice the maximum thickness of Cwl and Cw2). In this scenario, the average minimum slip <390+83 cal yr WEN-RT: (zgg*zg (l:yr)B.P. cwibee | CWla, b—Colluvial wedge P1,youngest (MRE) 4-5 Fluvial and debris flow 75/25 12/8/2 Si Sa 10YR 5/3m Crude-mod. Similar to unit 4-4
+83 cal yr . . .
rate in the 2.0 kyr (maximum) P1-P3 interval is 2.0-2.5 mm/yr. Thus, our data suggest a 2 to 3 times higher slip rate than previously considered for WEN-R3: 1275535 MG yr B.P. (1.227:54 cal yr) Y Unit 2—Fluvial 5-1 Debris flow and fluvial 80/20 18/5/2 Si Sa 10YR 6/4m Massive Upper 10-15 cm is fluvial pea-size gravel
the Nephi segment WEN-LT2: 1040570 cal yr cw2 Cw2—Colluvial wedge P2, medial 5-2 Debris flow 50/50 12/6/1 Si m-c Sa 10YR 5/3m Crude Clasts float in matrix; thin, fine sand at top
CONCLUSIONS WCN-Rd: 725:35 1C yr B.P. (688239 cal yr) A horizon (very thick) Unit 3—Debris flow (undivided) 5-3 Fluvial 75/25 15/8/3 Si Sa 10YR 4/3m Massive 5-15 cm thick open-work pebble gravel at base
scarp disturbed EH1 _ WCN-RE (not databl a1 : 5-4 Fluvial and debris flow 85/15 6/3/1 SiS 10YR 5/4m Crude Basal 10 is debris fl ith 48 last
The Willow Creek trenches record three surface faulting events in the past 2,300 yr, with the most recent event (MRE or P1) having occurred about by excavating P2: >11~§%igg ca: yr ) WEN-L03: 1,240:80 cal yr (it (:10 its ;tii dZ:e it Unit 3-1—Pebbly to bouldery debris flow 55 Debris fl 4 fluvial '>a 1OYR 5/4 asa cm s cebris Tow Wi cm clas
300 yr ago. We suspect that the fault has a late Holocene slip rate of 2.0-2.5 mm/yr, which would be the highest documented rate for the WFZ. 10 LA ™~ EH2 ‘u’m'l‘:ir;mzﬁlfxza?‘zt;'ssfg(f'ns CeE Cw3—Colluvial wedge P3, older ) ebris Tow and fuvia 65/35 16/5/1 f Sa Si m Moderate Clasts float in matrix
However, further estimates of repeat times and slip rates await refinement and synthesis of radiocarbon dates and luminescence age estimates from both WCN-LO1: 5,130:280 cal yr (too old) Eiﬁiﬁﬁt"aﬁwz and Cw3 at 18 m 3-2a Unit 3-2a—Poorly stratified sandy gravel 5-6 Fluvial 70/30 15/6/1 f Sa Si 10YR 5/3m Massive Open-work gravel clogged with silt
trenches. WCN-RS; 265+35 14C yr B.P. - Unit 3-2b—Debris flow with cobbles 5-7 Debris flow and fluvial 60/40 11/5/0.5 Si Sa 10YR 4/4m Crude Lenses of open-work gravel
(306+28 or 403+53 cal yr) _ : .
{00 young) o Unit 4-1—Sandy pebble gravel 5-8 Fluvial 70/30 4/1/0.4 Sa 10YR 4/3.5m Well Granule to pebble gravel with shale fragments
EH2 Cws 4-2 Unit 4-2—Coarse
— pebble gravel tes: _ T Lo .
Table 1. Luminescence age estimates from the Willow Creek trenches. P3: Poorly dated ) ) Notes a — Abbreviations: coll., colluvium; prox., proximal,
A N 5124080 cal yr —) Unit 4-3—Mod. stratified pebble to cobble gravel b — Clast sizes: Diameters for maximum/common/average clasts.
N <<5,130280 cal yr EH3 ) ) ) — Textural t bbreviations: Si. silt: S d: f. fine: dium: . that is. Si f Sa i it fine-arained sand
USGS Timing and K (%)? Th (ppm)? U (ppm)? Total dose rate Equivalent Nd Preferred = g | EXPLANATION OF SYMBOLS - WCN-R1 (pg‘:‘(’i::a” B Unit 4-4—Debris flow and fluvial gravel Z ;ax.luraderms a . rev1la lor;s. 1,.51 (,i a: sa;[ H ::lg,sm.,l 281111"(1:’;’ coalr;(;,4 at is, 1. . leda silty tine-grained sand.
Sample sampled (Gy/k.y.)b and dose (Gy) age (k.y.) - el . (E;I:’gat;) Unit 4-5—Massive debris-flow and sandy gravel — Soil ped or matrix colors determined using Munse! oil Color arts ( ). m, moist; d, dry.
No. unit moisture (%)° o —._ Contact—Dashed where subtle or inferred A uits1 Cwia > W Footwall W _ " e — Stage I morphology: calcium carbonate coats base of clasts only.
= A \\\‘ block CN-R1:5,420+35 "*C yr B.P. (6,238+57 cal yr)
i e g ~~._Cwib R (unit 4) WCN-R2: N.D. (sample too small) Footwall (up) block
WCN-L01 Min. P3 0.66 + 0.01 2.40 + 0.07 1.48 + 0.13 1.48 £ 0.13 9.03 £ 0.32 26 (39) 5.13 +0.28 @ —— Bedding or lenses within massive units > . . . i
Unit Cw3 26 (39) = FF 5-1 Unit 5-1—Debiris flow with fluvial gravel at top
c \ . . .
o . . 5-2 Unit 5-2—Massive debris flow
. e N Fault—Dashed where eroded into a free face scarp disturbed
WCN-L02 wa.):.CPLZMm. P2 0.81 = 0.02 2.66 + 0.08 1.52 + 0.06 152§ TS(()).)OG 2.02 +0.13 27 (30) 1.04 + 0.07 3?5 '\\\v % by excavating Unit 5-3—Pebbly fluvial gravel, poorly sorted Table 4. Description of units in southern trench (WCS) at Willow Creek, Nephi segment of the Wasatch fault zone. Location of described samples shown on trench logs by triangular symbol.
nit Cw 6 |
\\ Fracture (no offset) J fi Unit 5-4—Mixed gravel (major) and debris flow o
it4-2 . . . PR - -
WCN-L03 Min. P3 0.90+0.02  3.06+0.08  1.60=0.03 1.60 + 0.03 2.61+ 0.15 20 (41) 1.24 = 0.08° Buriod A hori ik o o Unit 5-5—Massive debris flow, bouldery at base Map Origin (and location for Grain size (%) Clast sizes <2mm <2 mn Bedding Comments
Unit 2 20 (41) L urie orizon (organic-rich) Unit multiple descriptions)? >2 vs < 2mm (cm) texture® color
Unit 5-6—Open-work fluvial gravel
. " .
WCS-LO1 Max. P3 091002  3.33x0.09  1.79x0.04 1.79 + 0.04 3.48 = 0.24 110150 232+017" = Sampled charcoal or organic matter for “C dating unit 43 (debris low) i Unit 5-7—Debris flow with minor gravel lenses 11 Slope colluvium 65/35 20/6/1.5 SifSa 10YR 4/4m Crude A horizon on slope; clasts parallel slope
it 3- Cw3
Unit 3-3 11 (15) o Fine-grained material for luminescence dating 'w ,v Unit 5-8—Fluvial gravel, pea to pebble size 1-2 Fluvial 70/30 35/15/4 Si m-c Sa 10YR 3/3m Moderate Minor open-work gravel; stage I coats on clasts
A . . . _—
WCS-L02 Max. P3 0.90 = 0.02 3.32 £ 0.07 1.63 + 0.04 1.63 + 0.04 3.75+0.14 31 (34) 2.57 +0.12° . . g . o - | y | 1-3 Fluvial 65/35 25/10/3 Si m Sa 10YR 3/4m Crude Weak A horizon on unit; fill channel at base of slope
Unit 3-3 31 (34) ample for particle-size analysis f w3 U::”L‘(Iilj‘:ﬁ)e \ Cwl Scarp colluvium(@18.75 m) 80/20 15/8/6 Si f Sa 10YR 5/2d Massive Stage I coats on clasts; 5-cm A horizon, broad wedge
WCS.L03 Max. P3 115 £ 0.02 324 + 0.08 167 +0.05 167 = 0.05 8.35 + 0.95 24 (33) 49440 0qf A Location of described unit or subunit ' WEST EAST ; Cwl Scarp colluvium, proximal 55/45 15/8/1.5 c Sa 10YR 5/3m Crude Broad, thin wedge; slope-parallel clasts
Unit 4.7 e o T 24(33) ) e s Y Subsidiaryfaultzone Cwl Scarp colluvium, distal 90/10 18/12/2 SifSa 10YR 6/4d Crude Open-work gravel at toe
Large clast (typically boulders) unit4-2 - Cw2 Scarp colluvium, proximal 65/35 20/6/1 Sic Sa 10YR 5.5/4d Massive Classic wedge; slope-parallel clasts stage I coats
e 3
WCS-Lo4 Ma_):'fg 0.95 = 0.02 3.20=0.08 1.76  0.05 1722 TZ%-)OS 364027 22 (29) 250 £ 0.19 ABBREVIATIONS unit 4-1 B E subunit32a WEST Cw2 Scarp colluvium, distal 80/20 20/10/2.5 Si Sa 10YR 6/4d Crude Classic wedge; open-work gravel at toe
nit 4- 33 =
nit4-2 = Cw3 Scarp colluvium, main 60/40 15/6/1.5 Si Sa 10YR 6/3.5d Crude Small classic wedge
EH—Event horizon unit 4-1 (fluvial) S g
WCS-L05 Max. P2, Min. P3 0.71 = 0.01 2.34 + 0.09 1.29 = 0.04 1.29 + 0.04 4.34 +0.16 30 (35) 3.05 + 0.15f 2 [ ) ) debris g Cw3 Scarp colluvium in fissure 60/40 15/8/2.5 Si Sa 10YR 6/2d Massive Fissure-fill (early) colluvium; highly sheared
Unit Cw3 30 (35) FF—Free face (buried scarp) Mapped by A.J. Crone, R.L. Dart, D.J. Lidke, M.N., Machette, flow 9 Fluvial 80/20 12/8/1.5 Si mec Sa 1OYR 3/3m Moderat Mainl y Lin o s and 1
P#—Paleoseismic event Susan Olig, and S.F. Personius (May 17-19, 2005) using an uvia . oderate ainly open-work gravel in channels and lenses
. ) . : v -1 Debris fl 80/20 . Si f-m S 10YR 4/4 Massi -1 thick A horizon; low % <2 for debris fl
Notes: a Analyses obtained using in-situ Gamma Spectrometry with Exploranium probe, 2 counts for 1000 s each. K, potassium; fi—Fissure fill EDM thedolite and photographs. Interpretations are (an i) 3-la ebris flow 25/15/1.5 tmsa m assive 5-15 em thic orizon; low % <Zmm for debris flow
Th, thorium; U, uranium. sz—Shear zone preliminary. 3-1b Fluvial 80/20 9/5/1.5 Si Sa 10YR 4/3m Crude Stage I coats on clasts; clasts bimodal (small, medium)
b Cosmic doses (in Gy, grays—unit of measure for absorbed dose) and attenuation with depth calculated using the methods of Prescott and Stephans | | | | 3-2 Debris flow 65/35 10/5/2 Sa Si 10YR 4/4m Massive Weak A horizon; unit grades down from brown to gray
(1982) and Prescott and Hutton (1994). Cosmic doses are 0.26 Gy/k.y. for all samples except WCS-L03 (0.29 Gy/k.y.) and WCS-L05 (0.27 Gy/k.y.). 0 9 4 6 8 10 12 14 16 18 20 2 2% 2% 28 30 32 3% 3.3 Debris flow 50/50 12/9/0.5 SifSa 10YR 4/4m Massive Stage I coats on clasts which float in matrix
¢ Moisture content used in calculation of age (that is, 60 percent of total saturation). Figures in parentheses indicate saturation. 3-4a Debris flow 65/35 15/7/1 SicSa 10YR 7/3d Massive Matrix-supported clasts; only subunit at main fault
d Number (N) of replicated equivalent dose estimates used to calculate the mean. Figures in parentheses are total number - - - - ’
of measureme‘?\ts madeqincluding failed runs with unusable data. 9 P . 6. Prolim e of the Willow Creek Noxth Trench. Neofi - ol Horizontal Distance (vertical level lines, m) 3-4b Debris flow and fluvial 60/40 25/10/1 Si f-m Sa 10YR 5.5/3d Crude Stage I coats on clasts; minor fluvial lenses
e Dose rate and age for fine-grained 90-180 pm quartz sand. Linear regression used on age, errors are 1 sigma. igure 6. Preliminary log of the Willow Creek North Irench, Nephi segment of the Wasatch fault zone. 3-4c Loess-rich debris flow 5/95 5/3/0.5 Sif Sa 10YR 6/3d Massive Only mapped in fault block between 8 m and 11 m horizontal
f Dose rate and age for fine-grained 90-250 pm quartz sand. Linear regression used on age, errors are 1 sigma. 3-5 Fluvial and debris flow 95/5 5/3/0.5 Si f Sa 10YR 6/3d Moderate Sampled mixed fluvial and debris flow at top
3-5 Fluvial and debris flow 50/50 35/10/1 Sa Si 10YR 6/4d Crude Sampled debris flow at base
4-1 Fluvial and debris flow 55/45 25/12/1.5 Si Sa 10YR 5/3m Crude 15-20 cm of fluvial at top; stoneline at base of debris flow
WI LLOW C R E E K S 0 UTH TR E N C H 4-2 Loess and colluvium 2/98 10/3.5/0.5 Sa Si 10YR 6.5/3d Crude Massive loess with lenses of debris flow (gravelly)
4-3 Debris flow 65/35 26/15/3 Si Sa 10YR 6.5/3d Massive Large clasts float in matrix; no fluvial
Table 2. Calibrated radiocarbon ages from the Willow Creek trenches. 12 4-4 Loess and colluvium 85/15 15/5/0.5 f Sa Si 10YR 6.5/3d Massive Minor fluvial lenses of pebble gravel
EAST 4-5 Debris flow 80/50 22/8/3 m Sa Si 10YR 7/3d Massive Stage I coats on clasts; 1.5-m- thick coarse debris flow
USGS Laborat;)ry Trench, Dated material “C age Two-sigma age® Preferred age® 4-6 Fluvial 60/40 12/5/1 Si m-c Sa 10YR 6/3d Moderate Stage I coats on clasts
S le No. No. i d ight i B.P. and probabilit i |
ampre o ° Unit andwelg nr probadliy In calendar yr o o o 47 Loess and colluvium 25/75 16/10/8 fSa Si 10YR 6.5/3d Crude Mainly loess with large floating clasts
Age determinations and preliminary event chronology Mapping units . . . . . . . .
WCN-R1 123540% North, Charred monocot/herba- 5,420+35 6,134 yr @ 2% 6,238+57 4-8 Debris flow, loess, fluvial 65/35 20/9/2 Si f-c Sa 10YR 6.5/3d Varied Mixed unit: 40 cm fluvial, 25 cm loess, 50 cm debris flow
unit 5-6 ceous dicot stems; 0.005 g 6,238 yr @ 98% T Sf;rgx‘ilas\t,:?negd WCS-R1: 210:35 4C yr BP (180£43 cal yr) Hanging-wall (down) block 4-9 Debris flow 55/45 20/9/5 Sa Si 10YR 6.5/3d Crude Contains minor fluvial lenses; burn layer at top
WCN-R2 oo North, Charred unidentified ~ ccceeeeee : ~ 0 N 2 Unit 1—S!ope colluvium (subunit 1-1) and fluvial deposits Notes: a — Abbreviations: coll., colluvium; prox., proximal,
unit 5-6 organics; too small to date A Unita-1 = Cwi I (subunits1-2,1-3)
’ 10 P1(MRE): >180+43 cal yr, ’ 1k . b — Clast sizes: Diameters for maximum/common/average clasts.
<282:26 cal yr o Cwi—Colluvial wedge P1, youngest (MRE) c —Textural terms abbreviations: Si, silt; Sa, sand; f, fine; m, medium; c, coarse; that is, Si f Sa is a silty fine-grained sand
- - +. % + - . ’ ’ ’ s 1y ’ 9 s Ly ’ > . .
WCN-R3 117550* No.rth, Charred Asteraceae (sage 1,275+35 1,2?7 yr @ 190/ 1,227+54 WES-R: 205535 19C yr P ” v Cw2—Colluvial wedge P2, medial d— Soil ved ] | q - od using M 1® Soil Color Ch 1994 e d d
unit Cw2 brush?); 0.003 g (unique solution) (282226 cal yr) W(CS-R2: 230+35 ' “C yr BP (292+25 cal yr) — Soil ped or matrix colors determined using Munse oil Color Charts ( ). m, moist; d, dry.
slope colluvium cn h WCS-R3: 310+45 14C yr B.P. (38897 cal yr) Cw3 Cw3—Colluvial wedge P3, older e — Stage I morphology: calcium carbonate coats base of clasts only.
WCN-R4 123541% North, Charcoal from unidenti- 72535 575 yr @ 5% 688+39 " Unit 2—Open-work fluvial gravel
unit Cw2 fied hardwood; 0.010 g 688 yr @ 95% Unita-3 A P2:>388+97 cal yr, ) ) ) ) )
<<3,050+150 cal yr» WCS-L05: 3,050+150 cal yr {100 old) Unit 3-1—Fluvial gravel and debris flows (with subunits)
WCN-R5 12212* North, Charred monocot 265+35 4 yr @ 15% 306+28 or Unit 3-2—Debris flow
unit Cw3 stems; 0.005 g 161 yr @ 10% 40353 Cw3 - EH2 Unit 3-3—Silty debris flow
306 46% .
e o/ 8 P3: <2320+170 cal yr =3 WCS-R6: 500260 14C yr BP (513:59 cal yr) REFERENCES CITED
403 yr @ 42% (too young) Unit 3-4—Cobbly debris flow and fluvial gravel (with subunits)
EH3 Black, B.B., Hecker, S., Hylland, M.D., Christenson, G.E., and McDonald, G.N., 2003, Quaternary fault Machette, M.N., Personius, S.F., and Nelson, A.R., 1992b, The Wasatch Fault Zone, U.S.A., in
WCN-R6 ~ —---eomee- North, Charred woody twigs; - Unit 3-5—Mixed debris-flow (major) and fluvial gravel (minor) and fold database and map of Utah: Utah Geological Survey, Map 193DM, scale 1:500,000, 1 Bucknam, R.C., and Hancock, P.L., eds., A comparison of major active faults in diverse geologic
unit 3-1 too small to date E?o":r’a” wit33 () agztol 2'330*:;0 Ca:yr CD-ROM. settings: Annales Tectonicae, Special Issue (Dec. 1992, supplement to v. 6), p. 5-39.
"L02: 2570120 calyr Footwall (up) block ) ) o _
WCN-R7 123542* North, Charcoal from sagebrush 330+30 390 yr@ 100% 390+8 . N . A debris . Bucknam, R.C., 1978, Northwestern Utah seismotectonic studies, in Seiders, W., and Thompson, J., Machette, M.N., Personius, S.F., Nelson, A.R., Schwartz, D.P., and Lund, W.R., 1991, The Wasatch
unit 2 (Artemisia); 0.009 g n Unit 4-1—Mixed fluvial gravel (major) and debris flow (minor) compilers, Summaries of Technical Reports, v. VII: Menlo Park, Calif., U.S. Geological Survey fault zone, Utah—Segmentation and history of Holocene movement: dJournal of Structural
Hanging-wall WES-L04: 2.500:190 cal yr Unit 4-2—Loess with gravel clasts Office of Earthquake Studies, p. 64. Geology, v. 13, no. 2, p. 137-149.
WCS-R1 117546* South, Charred woody twigs; 210+35 2yr@ 16% 180+43 block Unit 4-3—C llv debris i
unit 1-3 0.006 g 180 yr @ 52% °0 o WCS-L03: 4,940:210 cal yr (too old) i nit#-3—Loarse, gravelly debris flow DuRoss, C.B., and Bruhn, R.L., 2005, Active tectonics of the Nephi segment, Wasatch fault zone, Utah, Munsell Color Company, 1994, Munsell® Soil Color Charts: New Windsor, New York, Munsell Color
283 yr @ 32% 6 | N . WCS-Re: 2,965:35 14 yrs B.p. (31294125 calyr) Unit 4-4—Loess with gravel clasts in Lund, W.R., ed., Western States Seismic Policy Council Proceedings Volume of the Basin and Company, revised edition, not paginated.
X H ~ . 14 . . . . . . . . . . .
WES-R2 17547+ South Charred woody twide: 230535 2@ 11 180437 or = EXPLANATION OF SYMBOLS Unit8 WCS-L03 < A o N WCS-RS: 3,000+35 '“C yrs B.P. (3,174+98 cal yr) Unit 4-5—Massive, cobbly debris flow Range Province Seismic Hazards Summit II: Utah Geological Survey Miscellaneous Publication Prescott, J.R., and Hutton, J.T., 1994, Cosmic ray contributions to dose rates for luminescence and
unit 3_'3 0.011g Y twigs: - 180 yr @ 42% 292;25 - — _ Ty - m Unit 4-6—Fluvial gravel, silty (infiltrated?) 05-2, 1 CD-ROM. ESR dating—Large depths and long-term time variations: Radiation Measurements, v. 23, p.
292 yr @ 43% é’ T- Contact—Dashed where subtle or inferred Al A Doseratefor T~ _ sgarp disturbed Unit 4-7—Bouldery loess Hanson, K.L., Swan, F.H., Ill, and Schwartz, D.P., 1981, Study of earthquake recurrence intervals on 497-500.
— I . L . . WCS-R5 WCS-L05 . y excavating . A y . A
410yr@ 4% % Bedding orlenses within massive units m Unit 4-8—Mixed package of debris flows, loess, and gravel the Wasatch fault, Utah: San Francisco, Woodward-Clyde Consultants, 6th semi-annual technical Prescott, J.R., and Stephan, L.G., 1982, Contribution of cosmic radiation to environmental dose:
WCS-R3 54439+ South Charred monocot/ 31045 388 yr @ 100 % 388497 © \(F Fault—Dashed where eroded into a free face Unit 4-9—Massive debris flow with burn layer at top report prepared for the U.S. Geological Survey, Contract No. 14-08-0001-16827, 22 p. PACT (Journal of the European Study Group on Physical, Chemical and Mathematical Techniques
unit 3_'3 herbaceous dicot E ,\\\’ slope colluvium Hanson, K.L., Swan, FH., Ill, and Schwartz, D.P., 1982, Study of earthquake recurrence intervals on applied to Archaeology), v. 6, p.17-25.
stems; 0.011g £ : Fracture (no offset) the Wasatch fault, Utah: San Francisco, Woodward-Clyde Consultants, 7th semi-annual technical Schwartz, D.P., and Coppersmith, K.J., 1984, Fault behavior and characteristic earthquakes-Examples
racture (no offse i i -08- -
WCS.R4 117548 South Charcoal from ok S 3,120 yr @ 100% 31292125 s | \ e s;zrsxi':‘t/l;;bnegd report prepared for the U.S. Geological Survey, Contract No. 14-08-0001-19842, 26 p. from the Wasatch and San Andreas fault zones: Journal of Geophysical Research, v. 89, no. B7,
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