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DESCRIPTION OF LITHOLOGIC UNITS EXPOSED IN

UNIT A—Very pale brown (10YR 7/3), slightly compact, vesicular
silt. Contains moderately sorted, subangular to subrounded sand,

subangular pebbles and cobbles, and scarce boulders. Burrows an: .

Very scarce secondary carbonate that forms small veinléts and tt
Irregular basal contact. Open fractures commonly terminate at 1
although some (RV-2, E1S1, E6S1) continue downward into older t

UNIT B—{Exposed only in RV-2) Light-yellowish-brown (10YR 6/4 -

6/4), loose to slightly compact, poorly sorted, pebbly, sandy silt.

massive; a poorly defined, north-dipping pebble line marks the to;

Faint eolian(?) ripple in E6S1. Contains common pebbles and cob
boulders. Burrows and roots common. Occasional carbonate veir
pebbles. Basal contact distinct and irregular.

UNIT C—Reddish-veltow (SYR 7/6), compact, poorly sorted, sligh
silt to pebbly silty sand. Pebbles subangular to subrounded. Cobt
searce. Massive, although unit breaks along sub-horizontal plane:

structure. No burrows; roots scarce. Contaet with underlying w -
and irregular. Minor carbonate laminae in lower part of unit. Ur .

the uranium-trend method as 31,000£10,000 to 32,000+24,000 vea
36,000+20,000 to 38,000+10,000 years old in RV-2 (J.N. Rosholt, 1
(table 4).

UNIT D—Light-gray (10YR 7/1), loose to indurated (carbonate ce
(RV-2) to moderately sorted (RV-1), interbedded boulder-cobble ¢
sand. In RV-2 cobble beds have faint horizontal bedding (E2N2, I
moderately to well developed in RV-1, with some crossbedding. {
to well cemented by carbonate and rare opaline(?) silica. Carbon
fracture surfaces that are subparallel to shear zones (fig. 4) is co
less common in RV-1. Long axes of cobbles and boulders dip stee
(fig. 3) indicating southwestward transport directions. Contact
sharp and undulatory. Unit D has been dated in both RV-1 and R*
trend method. In RV-1, the 3K soil horizon (RV-1R,, table 4) dat
years old and the 3Bk/K soil horizon dates as 270,000+30,000 (RV
vears old (RV-1L) (table 4). The 4Bkb soil horizon in RV-2 dates .
years old (J.N. Rosholt, written commun., 1984) (307L, table 4).
corresponds to unit Q2¢ of Hoover and others (1981); equivalents
figure 2 as unit 2be.

UNIT E—(Exposed only in RV-2) Reddish-yellow (7.5YR 7/6) to p
indurated, poorly sorted, clayey, sandy, cobble gravel with scarec
subrounded to subangular, matrix supported. Matrix is massive w
fissility. East-northeast-dipping long axes of clasts (fig. 3) indice
d;rection. Unit E most likely corresponds to unit QTa of Hoover
2)

INTRODUCTION

‘The Rock Valley fault system trends northeasterly through
the Nevada Test Site (fig. 1). The svstem records left-lateral off
Tertiary rocks (Hinrichs, 1968; Sargent and Stewart, 1971), altho

to only a few kilometers (Barnes and others, 1982). Distinct scar .
Quaternary age (Carr, 1974) and a concentration of seismicity, pe -

end (Rogers and others, 1983), suggest that the Rock Valley fault
Two trenches were excavated by backhoe in 1978 across a 0.5-m-
a strand of the Rock Valley fault system (fig. 2). Preliminary dat
in Szabo and others (1981, fig. 9) and Ander and others (1984, Stoj
of these initial descriptions and the above-mentioned seismicity, .
two Rock Valley fault trenches was undertaken during the spring
presents: (1) logs of both walls of the two trenches, (2) a general ¢
tithologic units and the soils formed in these units that are exoose
trenches, (3) observations of the clast fabrie of unfaulted and faul
?he tu;.nch walls, and (4) a map of the surficial deposits in the vici
fig. 2). .

Procedures

The eastern of the two trenches (RV-2, fig. 2) was cleaned t:
and brushes in April 1984. The lower meter of the west wall had ¢
approximately one-half meter since initial excavation. Roth tren:
1-m squares with polypropviene rope (see grid svstem in explanati
Field sketches were made on graph paner at a scale of 4 in. to the
scale 1:10). The western trench (RV-1, fie. 2) was more severely




ITHOLOGIC UNITS EXPOSED IN TRENCHES

7/3), slightly compact, vesicular, sandy to very sandy

, subangular to subrounded sand, a few angular to

and scarce boulders, Burrows and small roots common.
 that forms small veinlets and thin coatings on pebbles.
actures commonly terminate at the contact with unit B,
1) continue downward into older units.

Light-yellowish-brown (10YR 6/4) to light-brown (7.5YR
oorly sorted, pebbly, sandy silt. Bedding is mostly
-dipping pebble line marks the top of the unit in E6N1,
ontains common pebbles and cobbles and scarce

ymon. Occasional carbonate veinlets and coating on

ind irregular,

/6), compact, poorly sorted, slightly clayey, pebbly sandy
 subangular to subrounded. Cobbles and boulders

reaks along sub-horizontal planes. Faint columnar

arce. Contact with underlying unit gradational to sharp
aminae in lower part of unit. Unit C has been dated by
000+10,000 to 32,000+24,000 years old in RV-1 and
years old in RV-2 (J.N. Rosholt, written commun., 1984)

loose to indurated (carbonate eemented), poorly sorted
~-1), interbedded boulder-cobble gravel and cobbly pebbly
faint horizontal bedding (E2N2, E3N2), Bedding is

RV-1, with some crossbedding. Sandy matrix is weakly
nd rare opaline(?) silica. Carbonate cementation along
rallel to shear zones (fig. 4) is common in RV-2 and is

; of cobbles and boulders dip steeply to the northeast
 transport directions, Contact with underlying unit is

s been dated in both RV-1 and RV-2 by the uranium-

oil horizon (RV-1R,, table 4) dates as 180,000+40,000
zon dates as 270,000+30,000 (RV-1R,) to 310,000+40,000
4Bkb soil horizon in RV-2 dates as 390,000£100,000
commun,, 1984) (307L, table 4). Unit D most likely

er and others (1981); equivalents of unit D are shown on

Reddish-yellow (7.5YR 7/6) to pink (7.5YR 8/4),

sandy, cobble gravel with scarce boulders. Clasts
¢ supported. Matrix is massive with a faint subhorizontal
long axes of clasts (fig. 3) indicate westerly transport
responds to unit QTa of Hoover and others (1981) (fig.

INTRODUCTION

em trends northeasterly through the southeast corner of
e system records left-lateral offset of Paleozoic and
argent and Stewart, 1971), although total offset amounts
and others, 1982), Distinct scarps in alluvial deposits of
a concentration of seismicity, particularly at its north
ggest that the Rock Valley fault system may be active.
backhoe in 1978 across a 0.5-m-high scarp produced by
system (fig. 2). Preliminary data for these trenches are
and Ander and others (1984, Stop 6, fig. 9). On the basis
he above-mentioned seismicity, a detailed logging of the
/as undertaken during the spring of 1984. This report

' the two trenches, (2) a general deseription of the

ted in these units that are exposed in and near the fault
clast fabrie of unfaulted and faulted deposits exposed in
f the surficial deposits in the vicinity of the trenches

Procedures

wches (RV-2, fig. 2) was cleaned using shovels, trowels,
ywer meter of the west wall had sloughed back

ice initial excavation. Roth trench walls were gridded in
ope (see grid system in explanation of trench logs).

oh paner at a seale of 4 in. to the meter {(aporoximate
'RV-1, fig. 2) was more severely eroded and rcquirgd

0 alggn
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Horizon Percent Texture3 Percent

Sand Silt C]ayz Catcium Carbonate

Av 70.0  19.0 11.0 sL 2.4
28k14 73.0  14.9 12.1 SL 1.3
28x2% 66.1 21.4 12.5 sL 2.1
3Btkbl 58.3 23.2 18.5 fisL 1.0
3Btkb2 68.7 22.3 9.0 sL 1.2
4Kqb 80.9 11.0 8.1 LcoS 19.9
4Bk /Kb 87.1 7.5 5.4 Lcos 8.4
4Bkb 91.0 5.4 3.6 coS 8.5
58tb 75.5 16.0 8.5 sL 1.9
5Kb 62.7 23.5 13.8 SL 25.0

Ian analyses were performed on material less than 2 mm in size.

Zyalues for sand, silt, and clay are based on sieve and pipette analyses.
Particle-size limits are: sand, 2 to 0.05 mn: silt, 0.05 to 0.002 wmm;
clay, iess than 0.002 mm, '




OSEDN IN TRENCHES

yesicular, sandy to very sandy
ed sand, a few angular to

rows and small roots common.
ts and thin coatings on pebbles.
nate at the contact with unit B,
o older units,

0YR 6/4) to light-brown (7.5YR
dy silt. Bedding is mostly

s the top of the unit in E6N1.
and cobbles and scarce

ate veinlets and coating on

ed, slightly clayey, pebbly sandy
d, Cobbles and boulders

al planes. Faint columnar
rlying unit gradational to sharp
unit. Unit C has been dated hy
,000 years old in RV-1 and
osholt, written commun,, 1984)

onate cemented), poorly sorted

-cobble gravel and cobbly pebbly

(E2N2, E3N2). Bedding is

dding. Sandy matrix is weakly
Carbonate cementation along

, 4) is common in RV-2 and is
dip steeply to the northeast

ontact with underlying unit is

1 and RV-2 by the uranium-

le 4) dates as 180,000£40,000

000 (RV-1R,) to 310,000£40,000

2 dates as 330 000£100,000

ble 4). Unijt D most llkely

ivalents of unit D are shown on

7/6) to pink (7.5YR 8/4),

h searce boulders, Clasts

assive with a faint subhorizontal
3) indicate westerly transport
Hoover and others (1981) (fig.

through the southeast corner of
teral offset of Paleozoic and

), although total offset amounts
net searps in alluvial deposits of
ieity, particularly at its north
ey fault system may be active.
a 0.5-m-high scarp produced by
nary data for these trenches are
984, Stop 6, fig, 9}, On the basis
smicity, a detailed logging of the
e spring of 1984, This report
general description of the.

e exnosed in and near the fault

| and faulted deposits exposed in
1 the vieinity of the trenches

sleaned using shovels, trowels,
vall had sloughed back

oth trench walls were gridded in
xplanation of trench logs).

n. to the meter (aporoximate
everely eroded and required
,gnd loryy-mr in Maw 1084 in o |

B ‘o?
N

o/

MISCELLANEOUS FIELD STUDIES
MAP MF—1824

REFERENCES CITED

Ander, H.D., Byers, F.M., and Orkild, P.P., 1984, Nevada Test Site Field Trip Guidebook
1984 (Fleld Trip 10) in Lintz, Joseph Jr., ed Western Geological Excursions: 1984
Annual Meeting of the Geological Soc1ety of Amenca, p. 1-35.

Barnes, Harley, Ekren, E.B., Rodgers, C.L., and Hedlund, D.C., 1982, Geologic and
tectonic maps of the Mercury quadrangle, Nye and Clark Counties, Nevada: U.S.
Geological Survey Miscellaneous Investigations Map 1-1197, scale 1:24,000.

Birkeland, P.W., 1984, Soils and geomorphology: New York, Oxford University Press,

372 p.

Carr, W.J., 1974, Summary of tectonic and structural evidence for stress orientation at
the Nevada Test Site: U.S. Geological Survey Open-File Report 74-176, 53 p.

Compton, R.R., 1962, Manual of Field Geology: New York, John Wiley and Sons, Inc.,
378 p.

Folk, R.L., 1968, Petrology of Sedimentary Rocks: Austin, Texas, Hemphill Press,

170 p.

Hinrichs, E.N., 1968, Geologic map of the Camp DNesert Rock quadrangle, Nye County,
Nevada: U.S. Geological Survey Geologic Quadrangle Map GQ-726, scale 1:24,000.

Hoover, D.L., Swadley, W C, and Gordan, A.J., 1981, Correlation characteristics of
surficial deposits with a description of surficial stratigraphy in the Nevada Test
Site region: U.S. Geological Survey Open-File Report 81-512, 27 p.

Karlstrom, T.N.V., 1952, Improved equipment and techniques for orientation studies of
large particles in sediments: Journal of Geology, v. 60, no. 5, p. 489-493.

Munsell Soil Color Charts, 1975, Munsell Color, Baltimore, Maryland, Macbeth division of
Kollmorgen Corporation.

Rogers, A.M., Harmsen, S.C., Carr, W.J., and Spence, William, 1983, Southern Great
Basin seismological data report for 1981 and preliminary data analysis: U.S.
Geological Survey Open-File Report 83-669, 240 p.

Rosholt, J.N,, 1980, Uranium-trend dating of Quaternary sediments: U.S. Geological
Survey Open-File Report 80~1087, 34 p.

Sargent, K.A., and Stewart, J.H., 1971, Geologic map of the Specter Range NW
quadrangle, Nye Countv, Nevada- U.S. Geological Survey Geologic Quadrangle Map
GQ-884, scale 1:24,000.

Schuenemeyer, J.H., Koch, G.S., Jr., and Link, R.F., 1972, Computer program to analyze
directional data, based on the methods of Fisher and Watson: Mathematical
Geology, v. 4, no. 3, p. 177-202.

Szabo, B.J., Carr, W.J., and Gottschall, W.C., 1981, Uranium-thorium dating of
Quaternary carbonate accumulations in the Nevada Test Site region, southern
Nevada: U.S. Geological Survey Open-File Report 81-119, 35 p.

TABLE 2.--Selected grain-size data and calcium-carbonate content of soils
in trench Rv-2,}

3

Horizon Percent Texture Percent
Sand Silt (:lay2 Calcium Carbonate
Av " 700 19.0 11.0 sL : 2.4
k14 T 73,0 149 121 st 1.3
28k 2% 66.1 21.4 12.5 sL 2.1
3Btkbl 58.3 23.2 18.5 fisL 1.0
3Btkb2 68.7 22.3 9.0 SL 1.2
&g .- 80.9 11.0 8.1 LcoS - 19.9
Bk/Kb - -..87.1 7.5 5.4 LcoS .+ 8.4
kb T 7 91,0 5.4 3.6 coS 8.5
58tb - - 75.5 16.0 8.5 sL 1.9
5Kb 62.7 23.5 13.8 sL 25.0

lay analyses were performed on material less than 2 mm in size.

2Va]ues for sand, silt, and clay are based on sieve and pipette analyses.
Particle-size timits are: sand, 2 to 0.05 mm; silt, 0.05 to 0.002 mm;
clay, less than 0.002 mm.
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EXPLANATION :

GRID PATTERN USED FOR MAPPING WALLS OF
TRENCHES RV-1 AND RV-2

EAST WALL |

NORTH l Center of wall (or~trace of main fault) SOUTH

E12N3|E1INT|EIONS] EON1 | EBN1 | E7N1 | E6N1 | E5N1 | E4N1| E3N1 | E2Nt1 | EINT]| E1S1 | E2S1 | E3S1| E4S1| E5S1 | E6S1[ E7S1} E8S1 | E9S1|E10S3|E11S1]|E12S1

-

E12N2[{E1IN2|E1ON2| EON2 | EBN2 | E7N2 | E6N2 | ESN2 | E4N2 | EGN2 | E2N2 | EIN2 | E1S2 ] E2S2 | E3S2 | E4S2 | E5S2 | E6S2 | E7S2 | E8S2 | £9S2 [E10S2|E11S82[E1282

E12N3|E1IN3|E1ONS]| ESN3 | EBN3 | EZN3 | E6N3 | ESN3 | EAN3 | E3N3 | E2N3 | EIN3 | E1S3 | E253 § 353 | E4S3 | E5S3 | E6S3 | E7S3 | E8S3 | E9S3 [E10S3[E11S3]E1253

E12N4|ESIN4|E1ON4| EON4 | EBN4 | ETN4 | E6N4 | ESN4 | E4N4 | EGN4 | E2N4 | E1N4 E1S4 | E2S4 | E3S4 | E4S4 | E5S4 | E6S4 | E7S4 | E8S4 | E9S4 |E10S4|E11S4]E1284

WEST WALL

SOUTH ‘ Ceonter of wall {or~trace of main fauit) NORTH

wi2silwiisiwiostwost1 | weS1|W7S1|W8S1 | WSSt | WAS1{ w3s1|{was1|WI1ST|WINTIW2N1 | W3N1| WAN1]WSNT| WENT| WZNT|WBN1 | WION1|WION1|W1INTjWI2N1

-

v 1252|w1152/w10S2| wes2 | wes2 |w7S2 | WES2 | W5S2 | WaS2 { was2 [was2 [ wi1s2| WiIN2| waN2 f waN2 | wan2 | wsN2| wEN2 | W7N2 | WBN2 | WIN2 |W10N2|w 1 IN2[W 12N2)

w12sa|lw11salwi0s3| wess | wesa | w7s3 | wes3 | W5S3 | W4S3 | wasa |wasa {wis3 | WiIN3 | wang | waN3 | w4Na | wsNs | WENS | WZN3 | WBN3 | WIN3 [w10Nafw 1 1Nslw 12NT

W 1254|w1154]w1054] woss | wasas |w7sa | wesa | WS4 | W4S4 | wass [was4 |wisa | wing | wana | wana | wana | wsna | wena | w7na] wana | wona v 1oNajw 1 1N4vr 12N4
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scale 1:10). The western trench (RV-1, fig. 2) was mo .
minor re-excavation by a small bulldozer before cleaning and logging \n
similar manner as for RV-2. Both trenches trend northwest-southeast; thev

the trench logs as north-south for simplicitv.

Nescriptions of bedding features and textures follow ¢uidelines of C»m
and Folk (1968). The soil-horizon nomenclature and the procedures used to
soils (tables 1 and 2) conform to those of Birkeland (1984). Because of scalc
only the most prominent burrows have been depicted, and minor cracks for«
shrinkage have not been shown. Clast fabrics were determined by measurin
of the 1ong axes (a axes) of clasts and orientation of the olane enclosing the
intermediate axes (ab plane). Measurements were made in the field with a
compass following procedures described bv Karlstrom (1952). Fabric data (- -
analvzed by eigenvalue and eigenvector techniques, which yield mean azim
inclination, and cone of confidence estimates for directional data (Schuene:
others, 1972).
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NATURE AND AMOUNTS OF FAULT DISPLACEMENTS

Faulting is expressed by disruption of alluvial clast fabrie (fig. 3) in ne
zones 10 cm to 1 m wide; all such zones vertically separate some units and |
Bedding within unit D is separated along thin (1-2 em) shear zones in both w
1. Practures, with no visible separation across them, are common in both tr
trend approximatelv parallel to the major shear zones (fig. 4).

Amounts of vertical separation across the major shear zones in both ti1 .
listed in Table 3. Total vertical seoaration of unit E from within RV-2 is 12
down to the north; however, the 5Kb soil horizon of unit E is exposed at the
susface approximately 10 m south of the south end of the trench. Using this
the top of unit E, the total vertical separation of unit E would be 257 to 295 |
the north. The base of unit C is separated less than 5.em to as much as 25 ¢
shear zone in RV-1 and less than 10 cm to as much as 32 em along shear zon [’
RV-2. The sense of separation is down to the north in both trenches.

The vesicular silt of unit A caps the shear zone in RV-1. Unit A and ti
sandv silt of unit B extend across shear zones I, 14, and II in the east wall of
apparent thickening of unit B just south of shear zone I mav represent infilli
fault plane by colluvium. Unit A caps all shear zones in the west wall of RV
is truncated by shear zones Il and III. Colluvial material cuts down through
shear zones T and IA, indicating some period of local dissection and backfilli |
deposition of unit B. ;

Open fractures extend over shear zones into unit A in RV-1 (W7N1) ane
and B in RV-2 (E1S1, E6S1, and possibly ESS1). With the possible exception ¢
fracture in E6S1 of RV-2, no offset of these units can be demonstrated alonsg
fractures. The thinness of units A and B (10-30 ¢m total thickness) and the
burrowing and cracking within these units make it doubtful that any record ¢ ;
disturbance would be recognizeable within them.

The poorly developed bedding and coarse-grained character of the exp¢ .
make it difficult to assess the amount of strike-slip motion that may have te .
along shear zones. No slickensides, mullion structures, or gouge marks have |
observed along the surfaces bounding the zones of shear. The clast fabric wi|
zones I and IV (RV-2) is dominated by subhorizontal northwest-trending orie ;
long axes; the fabric within shear zones T and IA is strongly vertical. One int!
of this difference in fabric orientation is that the slip direction for shear zor !
differed from the slip direction in shear zones Il and IV. Continued excavatit
shear planes and detailed studv of clast fabries that developed where sense o'
known are required to further evaluate the direction and magnitude of obliq.’
recorded on this strand of the Rock Vallev fault.

AGE OF FAULTING

Unit D, dated as 180,000+40,000 to 390,000+100,000 years old {table 4),.
shear zones transecting RV-1 and RV-2. Unit C, dated as 31,000+10,000 to 3
years old (table 4), is cut by the shear zone in RV-1 and shear zone Iin RV=2,
thin to the south of the shear zone in RV-1 (west wall) and exists only as resi:
fregments lying above the 4Kgb soil horizon south of shear zone IA in RV-2.
presumed that unit C has been stripped off the elevated (south) block after ft
shear zones 1 and IA. Additionally, fragments of unit C, too small to be show
are found within shear zone 1 in RV-2. These observations indicate that fault
shear zone in RV-1 and shear zones I and IA in RV-2 took place sometime aft
31,000£10,000 to 38,000+10,000 vears ago. The presence of elay-rich fragme
in shear zone'l requires that faulting took place after the development of an
horizon in unit C. Because the uranium-trend technique dates the time of se«
{Rosholt, 1980), the 31,000 to 38,000-vear date could be regarded as a maxim'
the most recent faulting on the shear zone in RV-1 and shear zones Iand 1A i !

An episode of faulting that preceded the offset of unit C can be deduce'
that. the $0tal upetinad AinnlansmMens ot e

. Ma et e sl
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3Textural classes are based on grain-size analyses: c¢o0, coarse;

LS, loamy sand; SL, sandy loam; S, sand.

Ce tres i SEITIIR LTI T, Al

fi, fine;

4Horizons 2Bkl and 2Bk2 are not shown as seperate horizons on the trench logs

for RV-2.

They are shown as one horizon designated 2Bk.

TABLE 3.--Vertical separation of stratigraphic contacts and bedding elements

across shear zones

Location Shear Zone Stratigraphic Contact Vertical Sense
or Bedding Element Separation of Motion
Trench RV-1
East wall Base unit C 25 cm Nown to north
West wall Base unit C <5cm Down to north?
Base pebbly sand
withipn unit D 38 cm Down to north
Trench RV-2
East wall 1 Base unit C < 10 cm Oown to north
I +1IA Base unit D 39 cm Down to south
It Base unit 0 22 cm Bown to north
111 Base unit D 80 cm Down to north
v Base unit D At least
79 cm Down to north
V to unit E at
ground surface 10 m
south of south end
of trench Top unit E 153 cm Nown to north

Total vertical separation of base of unit D, 142 cm within trench;
295 cm to bring unit € to its ground-surface elevation south of trench.

West wall I+ 1A
I+ 1A+ 1]
I
v

IV to unit E at
ground surface 10 m
south of south end

of trench

Base unit C
Base unit O
Base unit D
Base unit D

Top unit E

32 cm
18 cm
89 cm
18 cm

132 cm

Down
Down
Down
Down

Dovn

Total vertical separation of base of unit D, 125 cm within trench;
257 cm to bring unit E to its ground-surface elevation south of trench.

north
north
north
north

north

TABLE 4.-- Uranium-trend ages from trenches RV-1 and RV-2

Sample Lithologic Grid Age
No. Unit Coordinate (Years B.P.)

Trench RV-1

RV-1U Unit C and unit D W1S1 31,000:10,000!»2

RV-1L Unit D " WISL - Wis2 310,000£80,000! 2

RV-1Ry Unit C E5NL 32,000124,000°

RV-1R, . Unit D ESN1 180,000£40,0003

RV-1Rg Unit D ESN2 270,000430,0003
Trench RV-2

RV-2 Unit C E6N1 36,000£20,000%

307U Unit C E6N1 38,000£10,0002

3071 Unit D E6N2 390,000£100,0003
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EXPLANATION FOR FIGURE 2 :
DESCRIPTIQN OF MAP UNITS ; . -

Quaternary map units shown on figure 2 are modified from Hoover and others (1981), -~ - .
which gives a more detailed discussion of the nomenclature and stratigraphic relations of

these deposits. With the exception of unit QTa, unit designators are shown without the

leading . Compound units (such as 1ab) indicate that the two units cannot be delineated

separately at the scale of mapping (1:12,0,0). Fractional unit designators (such as

1e/2be) indicate a veneer of a young deposit that masks but does not completely conceal

the underlying older deposit.

VIA Modified land—Modified by construction, filling, or excavation

1 la Active wash deposits—Loose sand and gravel occupying well-defined channel
floors. Unvegetated, lacks pavement. Channel form is unmodified. Unit Qta

af Hanuar and athacs £10Q7) -
I RS N AN

raps
Vs




E8S E10S

! IR T, 3Btkb1 .......................
kb2 I i
—— ] kb2
: ; T L
J W, o { 4Kgb and 4Bk/Kb
..................... : R N : e
...... g R Y P P 4. S |

."v . .0 .. .: o
SR Cobble gravel 4Bkb N ;
' ' ' ¢!
O o
O
5Btb Floor of trench

- 1 1 L
- W4N W6N

Work performed in co’
U.S. Department of E.
Waste Storage ILuvest;
(Interagency agreeme‘:

i
.,‘ -”
|
i
i
N ‘.
!
2
Shears |l and IV [
n=42 o o '
e T T T L LR v TR =2 T




jround surface

E12S8

NORTH

A

................

1 UNIT D

o & 2Bk

T

—Level line

G
<

1_.

METERS

= _@[_-

§

- LITHOLOGIC UNIT BOUNDARY--Dashed w!: |

approximately located; queried where
uncertain .

!
SOIL-HORIZON BOUNDARY—Within lithologic |
most soil horizon boundaries correspond witi* |

i

lithologic unit boundaries. Queried where unc

INTERNAL BEDDING 1
FRACTURES |
i

'
1

Open fractures
Carbonate—~coated fractures

. Carbonate-cemented fractures

SHEAR ZONE--Numbers refer to text and
table 3

RECESS IN WALL--Due to collapse or to
excavation

COBBLES AND BOULDERS

BURROWS

PELLETS--Carbonate-rich concretions
UNIT DESIGNATION

SOIL-HORIZON DESIGNATION--See table 1}

KEY MARKER BED——-Bed used for measuring
relative fault displacement
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fact that the total vertical displucement of the base of unit C is 1 16 2.5 m tous

total vertical offset of the top of unit E along the length of RV-2 (tabla 3)° ‘The
to preclude an earlv phase of faulting is to demonstrate an appreciable northerly .
the upper surface of unit E prior to faulting. Natural exposure of the upper conts
unit € in the wash approximately 0.5 km east of RV-2 {(see arrow, fig. 2) indicate.
this contact is horizontal. Subsurface investigation with a sledge-hammer sourc:
refraction system demonstrated that the upper contact of unit E dips less than 5"
area 100 to 500 m north of the north end of RV-2. Therefore, it is inferred that t
upper contact of unit E exposed in RV-2 was nearly horizontal before faulting,

Further support for multiple movement on shear zones I and IA comes from
difference in sense of motion required along those zones to explain the position of
C and E. Unit E is displaced up to the north across shear zones I and IA. Possibly
shear zones behaved antithetically during faulting on shear zones II through V,
downd_ronpmg a small block of unit E between shear zones IA and II. Unit C, on tt
hand, is down to the north across shear zone I. If motions are dominantly dip slip
only a second period of faulting, restricted to shear zones I and 14, could explain *
reversal of movement sense. A simpler explanation, not necessarily requiring mu}
periods of faulting, would be that significant strike-slip displacement has taken pl
this strand of the Rock Valley fault. An evaluation of the amount of strike-slip
displacement will require continued excavation along the fault planes exposed in t
trenches.

No clasts of unit E matrix or wedges of unit E material appear near the basc
D in the vicinity of the shear zones that cut both unit D and unit E. Hence, an ea
period of faulting may postdate the deposition of unit D, rather than being contim
active during the deposition of unit D. All shear zones in RV~2 appear to cut the
soil horizon at the top of unit D. Assuming this horizon to be equivalent to the da
soil horizon in RV-1 (RV-1R,, table 4), this indicates that some faulting postdates
180,000 vears.

Units A and B have not been dated. They are younger than the 31,000~ to 3¢
year-old unit C, which underlies them. Owing to the equivocal evidence for faulti
within units A and B and the uncertainty about their age, no constraining date you
than 31,000 to 38,000 vears can be assigned to faulting along any shear zones in R
RV-2. i

In summary, deposition of unit D on an irregular, but nearly horizontal surfs
unit E was followed by a total of 1.4 to 2.9 m of vertical separation along five she
zones in RV-2 sometime after 180,000 vears ago. The sense of separation was dov
the north on shear zones I through V, while approximately 50 e¢m of antithetic sep
that was down to the south took place on shear zones 1 and 1A. Deposition of unit
followed by a second episode of faulting that produced 10 to 32 cm of vertical sep
along shear zones I and IA sometime after 31,000 to 38,000 vears ago. The sense «
motion was down to the north. Offset of unit C in RV-1 is similar in amount and ¢
the offset of unit C found in RV-2. It appears that only the vounger period of faul
recorded in RV-2 was resnonsible for the deformation observed in RV-1.

TABLE 1. -~ Field descr
[Most of the soils data were collected in the east and west walls of tre .
to describe the various soil properties are those recommended by Birkela
observed]

Lithologic  Hori zon1 Thi ckness2 Color3 Percent
unit {cm) dry moist larger
4 mm ,
A Av 10-15 7.5YR 8/4 7.5YR 5/4 20 i
|
B 28k1 7.5YR 7/4 7.50R 574 35 ‘E
10-35 ;
B 2Bk2 7.5YR 7/4 7.5YR 5/4 15
C 3Btkbl 20-30 7.5YR 7/4 7.5YR 5/4 20
o 3Btkb2 - 20-25 7.5YR 7/4 7.5YR 5/4 20
D 4Kgb 30-40 7.5YR 8/2 7.5YR 6/4 30

D 4Bk /Kb 25-35 7.5YR 872 10YR 6/4 36

-
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E exposed in RV-2 was nearly horizontal before faulting.
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TABLE 1. -- Field description of soils in trench RV-2
ata were collected in the east and west walls of trench RV-2 north of the vertical grid line 00.

Yast Cepe

L b
nusfivil, Wiilien comun., 1984)

2 From Ander and others (1984)

rLed Ve g

The procedures and criteria used
ous soil properties are those recommended by Birkeland (1984)., The soils in RV-1 were examined, but were not described; no, none

1 Thi ckness2 Co1or3 Percentage4 Texture5 Structure6 Clay films7 Secondary carhonat;e8 Effervescenceg
(cm) dry moist larger than stage dominant
4 mm morphology
10-15 7.5YR 8/4 7.5YR 5/4 20 L m, vl vf-m no 0 no str
- sbk
7.5¥R 7/4 7.5YR 5/4 35 L m, vl vf-m no 1 nce str
- shk
10-35
7.5YR 7/4 7.5YR 5/4 15 SL m, vl vf-m no I nCC .. smew Str
sbk -
20-30 7.5YR 7/4 7.5YR 5/4 20 SCL 2 f-c 2 n-mk I f sl
abk br gc pf
20-25 7.5YR 7/4 7.5YR 5/4 20 SL m, 1 vf-m 1-2 n-mk 1 f ne-vsl
abk br gc pf
30-40 7.5YR 8/2 7.5YR 6/4 30 LS m, 1 m-vc no 111 cal sil pl vi
pl
25-35 7.5YR 8/2 10YR 6/4 30 LS m-sg no -1 gmg e vi
80-110 10YR 8/2 10YR 6/3 45 S uS s pg LI R G, Stes




wgth of RV-2 (table 3). The only way
ite an appreciable northerly dip to

| exposure of the upper contact of

2 (see arrow, fig. 2) indicates that
yith a sledge-hammer source seismice
et of unit E dips less than 59 in the
herefore, it is inferred that the
orizontel before faulting.

v zones | and IA comes from the
nes to explain the position of units
1ear zones I and IA, Possibly these
shear zones Il through V,

.ones IA and I, Unit C, on the other
tions are dominantly dip slip then
ones I and 1A, could explain this
not necessarily requiring muitiple
Ip displacement has taken place on
f the amount of strike-slip

the fault planes exposed in both

naterial appear near the base of unit
. D and unit E. Hence, an early

. D, rather than being continually

's In RV-2 appear to cut the 4Kgb

on to be equivalent to the dated 3K
that some faulting postdates

unger than the 31,000~ to 38,000~
equivocal evidence for faulting
1ge, no constraining date younger
g along any shear zones in RV-1 or

'y but nearly horizontal surface of
cal separation along five shear

: sense of separation was down to
ately 50 em of antithetic separation
I and TA. Deposition of unit C was
310 to 32 cm of vertical separation
8,000 vears ago. The sense of

-1 is similar in amount and sense to
1y the younger period of faulting
observed in RV-1.

sushorl, willlen conkivi., sJuwy

2 From Ander and others (1984)
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TABLE 1. -- Field description of soils in trench RV-2
ast and west walls of trench RV-2 north of the vertical grid 1ine 00. The procedures and criteria used
se recommended by Birkeland (1984).

The soils in RV-1 were examined, but were not described; no, none
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tolors Per‘centage4 Texture Structure® Clay fi]ms7 Secondary carbonated Effervescence9
moist larger than stage dominant
4 mm morphology

7.5YR 5/4 20 L m, vl vf-m " no 0 no str
sbk -

7.5YR 5/4 35 L m, vl vf-m * ~.no 1 nce str
shk =

7.5YR 5/4 15 St m, vl vf-m  Z:.no . 1 nce . -str
sbk A ‘

7.5YR 5/4 20 SCL 2 f-c 2 n-mk I f sl
abk br gc pf

7.5YR 5/4 20 SL m, 1 vf-m 1-2 n-mk 1 f ne-vs1
abk br gc pf

7.5YR 6/4 30 LS m, 1 m-vc no 111 cal sil pl vi
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Figure 1.—Index map of Rock Valley area. Rock Valley fault system shown by solid and
dotted-dashed line where a physiographic searp is present in Quaternary deposits and by
dashed line where the fault trace is marked by vegetation line or offset drainage.
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EXPLANATION FOR FIGURE 2
DESCRIPTION OF MAP UNITS

~

i
Quaternarv map units shown on figure 2 are modified from Hoover and others (1981),
which gives a more detailed discussion of the nomenclature and stratigraphic relations of
these deposits, With the exception of unit QTa, unit designators are shown without the
leading . Compound units (such as 1ab) indicate that the two units cannot be delineated

separately at the scale of mapping (1:12,0;0). Practional unit designators (such as

le/2be) indicate a veneer of a young deposit that masks but does nat completely conceal

the underlying older deposit.

z Modified land—Modified by construction, filling, or excavation

la Active wash deposits—Loose sand and gravel oceupying well-defined channel
floors, Unvegetated, lacks pavement. Channel form is unmodified. Unit Qla

of Hoover and others (1981)

ih Deposits of young washes—Similar to 1a. Generally lies 10 to 50 em above
floors of active washes. Sparsely vegetated; slight modification of original

channel form. Generally mapped with 1a as lab because of scale. Unit
of Hoover and others (1981)

le Young fan and wash deposits—Sand and gravel comprising small alluvial fans and
elevated terraces in washes; located 1 to 2 m above floors of active washes.
Soils have very weak A/Cox profiles. Moderately vegetated. Distinetly more
subdued channel forms than those of 1a or 1b. Cobble-bearing debris-flow
fronts locally present on alluvial fans. Unit Qlec of Hoover and others (1981)

b Alluvial fan and wash deposits with surface and lithologie characteristics

. similar to those of deposits of Q2 age are nested inside and below 2c deposits- W
~Usually mapped with 2c as 2be where slight differences in pavement and
drainage development indicate the likelihood of deposits of two different

ages, Unit Q2b of Hoover and others (1981)

4 Intermediate-age alluvial fan and wash deposits—Vesicular silt overlying
interbedded coarse gravelly sand and sandy gravel. Slight to moderate

cementation of sand and gravel by pedogenic carbonate with stage II to stage

1T morphologyv (table 1, as used by Birkeland, 1984). Moderate to strong
pavement development and moderate dissection with extensive areas of

original depositional surface remaining. Unit Q2c of Hoover and others (1981)

and equivalent, in part, to unit D, this report

Ta Old alluvial fan deposits—Indurated, poorly sorted, muddy to sandy cobble and
boulder gravel. Moderate to strong cementation by pedogenie carbonate with

stage IIT to stage IV morphology (table 1). Pavement typically moderately

developed owing to erosional degradation of the land surface. Boulders more

common than on 2b or 2¢ surfaces. Carbonate-cemented material commonly )

exposed at or near the ground surface. Surface is dissected with rounded

interfluves. Unit Qta of Hoover and others (1981) and equivalent to unit E,

this report

. . Figure 3.—Lower hemisphe
a Rocks of Pavit Springs of Hinrichs (1968)—Interbedded light-gray (10YR 7/2) to ¥

pale-brown (10YR 6/3) thin~- to thick-bedded siltstone and sandstone and
white (10YR 8/2] to light-brown (7.5YR 6/4) silicie tuff and tuff breccia.
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Figure 3.—Lower hemisphere equal-area projection of means and 80 percent cones of
confidence (see Schuenemeyer and others, 1972) for long-axis fabric data from trench
RV-2. n, number of clasts measured for each category. Values for units ) and E
represent clast fabrie of undisturbed alluvium; measurements taken from sites away from

shear zones.
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10-35

2Bk2 7.5YR 7/4 7.5YR 5/4 15 St m, vl vfem no 1 nce str
sbk :
3Btkbl 20-30 7.5YR 7/4  7.5YR 5/4 20 scL 2 f-c 2 n-mk I f s1
abk br gc pf
3Btkb2 20-25 7.5YR 7/4  1.5YR 5/4 20 sL m, 1 vf-m  1-2 n-mk I f ne-vs1
abk br gc pf
4Kqb 30-40 7.5YR 8/2 7.5YR 6/4 30 LS m, 1 m-vc no 111 cal sit pl vi
pl
48K /Kb 25-35 7.5YR 8/2  10YR 6/4 30 Ls m-sg no 1-11119 g cal vi
4Bkb 80-110 10YR 8/2 10YR 6/3 45 S m-sg no I cm fem str
58tbt? >45 7.5YR 7/4  7.5YR 5/4 45 LS m, 1m-vc 2n 0 no ne
sbk br gc
5Kb »30 T.59R 8/4  7.5YR 5/6 70 LS m, 1 vfn no v mng  mem vi :
- sbk

designations follow those defined by Birkeland (1984), except for the use of “v" which indicates the presence of small, vesicular
5 in the matrix of the A horizon. Some of the horizon designations are different for the same 1ithologic units in trenches RV-1 and RV-2. )
ifferences in horizon designations reflect differences in soil properties, the vertical sequence of lithologic units, and (or) the

5s of the overlying lithologic units in the two trenches. Horizons 2Bkl and 2Bk2 are not shown as seperate horizons on the trench logs

2. They are shown as one horizon designated 2Bk.
thicknesses are approximate ranges.

vere determined for the fine-earth (less than 2 mm) fraction with the aid of Munsell color charts (Munsell Color Co., Inc., Baltimore).

3ge of pebbles and larger clasts was determined with the aid of visual percentage estimation charts. '

| classes were estimated, based on the wet consistence and grittiness of the fine-earth fraction: L, loam; LS, loamy sand; S, sand; SCL,
lay loam; SL, sandy loam.

for massive (m) and single grain (sg), structure is given in three parts: (1) grade: vl, very weak; 1, weak; 2, moderate;
»;  vf, very fine; f, fine; m, medium; c, coarse; vc, very coarse; (3) type: pl, platy; sbk, subangular blocky; abk, angular blocky.

Ims are given in three parts: (1) frequency: 1, few (5-25 percent); 2, common (25-50 perceat); (2) thickness: n, thin; mk, moderately
(3) morphology: br, bridges between grains; gc, grain coatings; pf, ped-face coatings; no, none observed.

~ secondary carbonate is given in two parts: (1) stage, as used by Birkeland (1984), except for stage 0, which indicates no visible
~y carbonate; (2) dominant morphology: cal, thin carbonate laminae; cm, loose calcareous matrix; f, filaments, veinlets, and (or) pore
;s fem, few cemented clasts; mem, many cemented clasts; mmg, many matrix grains continuously coated; ncc, thin, patchy coatings on
no, none observed; pl, small pisolite like grains; sil, thin, discontinuous laminae of opaline(?) silica.

scence was determined with dilute HCl: ne, noneffervescent; vsl, very slight; sl, slight; str, strong; vi, violent.
5 percent of the secondary carbonate has stage II morphology and about 5 percent has stage I1I morphology.

v, the 5Btb horizon probably overlies the S5Kb horizon, formed in unit E, that is exposed near the south end of trench RV-2.
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by Birkeland (1984), except for the use of "v" which indicates the presence of small, vesicular

Some of the horizon designations are different for the same lithologic units in trenches RV-1 and RV-2.
reflect differences in soil properties, the vertical sequence of lithologic units, and (or) the

ts in the two trenches. Horizons 2Bkl and 2Bk2 are not shown as seperate horizons on the trench logs

designated 2Bk.

5.
1 (Yess than 2 mm) fraction with the aid of Munsell color charts (Munsell Color Co., Inc., Baltimore).

1as determined with the aid of visual percentage estimation charts.

| the wet consistence and grittiness of the fine-earth fraction: L, loam; LS, Yoamy sand; S, sand; SCL,

(sg), structure is given in three parts: (1) grade: vl, very weak; 1, weak; 2, moderate;
fium; ¢, coarse; vc, very coarse; (3) type: pl, platy; sbk, subangular blocky; abk, angular blocky.

) frequency: 1, few (5-25 percent); 2, common (25-50 percent); (2) thickness:
aen grains; g¢, grain coatings; pf, ped-face coatings; no, none observed.

two parts: (1) stage, as used by Birkeland (1984), except for stage 0, which ir}dicates no visible
Jogy: cal, thin carbonate laminae; cm, loose calcareous matrix; f, filaments, veinlets, and (or) pore
many cemented clasts; mmg, many matrix grains continuousl_y_coated;_n_cc, thin, patchy coatings on
olite 1ike grains; sil, thin, discontinuous laminae of opaline(?) silica.

n, thin; mk, moderately

HCY: ne, noneffervescent; vsl1, very slight; s1, stight; str, strong; vi, violent.

ate has stage Il morphology and about 5 percent has stage I1I morphology.

‘1ies the 5Kb horizon, formed in unit £, that is exposed near the south end of trench RV-2.
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bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thercof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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