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faulted sediments include pebbly to bouldery colluvium,
alluvium, and pediment gravels. They are inferred to have
been deposited in Quaternary time during the last phase of
basin-filling sedimentation.

Because the map shows only scarps in unconsolidated
sediments, it does not show all Quaternary faults that could
produce earthquakes. A comprehensive map of all Quatern-
ary faults would also include those in bedrock and at the
bedrock-alluvium contacts, as well as Quaternary faults that
appear only as lineaments in surficial deposits. I have chosen
not to connect discontinuous segments of on-strike fault
scarps unless there is compelling evidence of such continuous
surface rupture.

Initial mapping involved photointerpretation of
1:60,000-scale black—and—white aerial photographs for the
entire map area. A map of suspected fault scarps compiled
at a scale of 1:250,000 served as a guide for subsequent field
studies. With the good to excellent 1:60,000-scale aerial
photography available, offsets as small as 1 m can be
detected if the faults cut planar surfaces of considerable
extent.

Field studies consisted of (1) confirming fault scarps
and deleting from the preliminary map those features that
are not fault related or that have no surface offset (linea-
ments), (2) searching for stratigraphic indicators of amount
and age of offset, and (3) measuring surface profiles
according to procedures described in Bucknam and Anderson
(1979a). Selected fault scarps were profiled where they are

slope segments. The steeper of the two segments probably
reflects renewed movement on the fault and the gentler
segment represents one or more older displacement events.
Scarps having profiles that show steep, youthful-looking
segments and gentler, older segments represent more than
one surface rupture and are called compound scarps. The
number of individual displacement events directly indicated
by the morphology of the compound scarp is clearly a
minimum. Such compound scarps are interpreted as resulting
from earthquakes and not from fault creep because the creep
rates would have to vary dramatically over the displacement
history in order to produce the observed scarp morphology. In
addition, historic earthquakes have produced fault scarps at
11 locations in the Basin and Range province, whereas no
historic scarps in the province are known to have developed in
a manner that would suggest fault creep.

Although many scarps in western Utah and eastern
Nevada are as much as 25 m high, some show no morpho-
metric evidence of compound slopes. However, the offsets
associated with these scarps, when compared to those pro-
duced by historic earthquakes of large magnitude, seem too
large to have been formed in a single displacement event. It
is assumed that most, or possibly all, of these very large
scarps having smooth profiles were produced by several dis-
placements. The smooth profiles indicate that the time
elapsed since the last displacement event has been suffi-
ciently long for erosional processes to produce a smooth
profile.
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FIGURE 4.--Maximum scarp-slope angle (8) plotted against

faulting event is probably younger than the scarp formed by
the Lake Bonneville shoreline (15,000 years B.P.).

Lamoille Valley

Two distinct zones of fault scarps in Lamoille Valley
are recognized. The Northern Lamoille Valley zone (NLVZ) is
primarily a range-bounding normal fault that separates
metamorphosed rocks of Precambrian and Paleozoic age in
the Ruby Mountains east of the zone from Quaternary basin-
fill sediments west of the zone (Howard and others, 1979).
The trace of the NLVZ is concave to the northwest and
extends for 14 km from just south of Secret Pass on the north
to about Lamoille Creek on the south. Quaternary deposits
are in fault contact with bedrock along three-fourths of its
length. Scarps formed entirely in Quaternary sediments are
sparse. Along the remaining one-fourth of the zone, deposits
of bouldery Quaternary colluvium and alluvium make up both
the upthrown and downthrown surfaces. The extreme con-
trast in clast sizes of these offset deposits rendered several
measured profiles unreliable for comparison with other
scarps.

A generally youthful appearance of scarps formed in
Quaternary stream deposits along the zone represents quali-
tative evidence for a late Quaternary surface faulting
event. The lack of interpretable scarp profiles precludes a
quantitative approach to relative age assignment. A Holo-
cene or latest Pleistocene age is inferred for the last

mined by regression analysis (fig. 5). Compared to plots of
regression equations for the Independence Valley and southern
Huntington Valley zones, the BVZ has a lower scarp height
with increasing slope angle. An absence of offset Holocene
stream deposits, lack of evidence of recurrent movement, and
the position of the scarp data (fig. 5) indicate that the BVZ is
probably late Pleistocene in age.

Pilot Creek Valley

An 8-km-long zone of fault scarps lies topographically
above the highest stand of Lake Bonneville along the east
flank of the Toana Range in Pilot Creek Valley. Offset
Quaternary deposits are fine-grained pebbly gravels that are
displaced down to the east.

Fault-scarp profiles and profiles of the Lake Bonneville
shoreline scarp in the Pilot Creek Valley zone (PVZ), provided
by R. C. Bucknam, indicate that the surface-faulting event
that produced the fault scarp was earlier than the Lake
Bonneville shoreline scarp (fig. 4), and a late Pleistocene age
has been assigned to the PVZ,

CONCLUSIONS

Morphologic and geologic data collected on Quaternary
faults that offset basin-fill deposits in the map area indicate
that most (six out of nine) were formed during the late
Pleistocene (10,000-150,000 years B.P.).
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sparse distribution of Quaternary alluvial deposits in the
northwestern part of the map area limits the potential for
scarp recognition. Secondly, there is less potential for
preservation of old surfaces west of the Ruby Mountains on
which scarps could be recognized. In this area, most erosion
is associated with the externally draining Humboldt River
(fig. 1). Though these factors may preclude recognition of
some pre-late Pleistocene scarps, it is unlikely that any
Holocene, and possibly late Pleistocene, scarps have gone
undetected.

Hs= single-event
Hm= multiple-event

Starr Valley Zone

The Starr Valley zone (SVZ), about 7 km long, consists
of a series of conspicuous north- to northeast-trending fault
scarps 4-6 km west of the west base of the East Humboldt
Range. The area between the SVZ and the uplifted, highly
faulted Paleozoic bedrock of the East Humboldt Range is
underlain by faulted and complexly east-tilted Tertiary
volcanic and sedimentary strata (Hope and Coats, 1976). A
line drawing of an east-west reflection profile (Anderson and
others, 1983) west of the SVZ suggests that the east-tilted
Tertiary rocks are part of a listrically faulted terrane found

major drainage systems have obliterated parts of the younger
scarp, but at seven locations the young scarp remains intact.
Profiles were measured at each of the seven locations where
intact portions of stream channel deposits record the most
recent faulting event. These profiles were then compared to
profiles of the compound scarp from which the most recent
movement had been subtracted (compare fig. 4 to fig. 5). The
positions of the seven data points, representing only the last
surface faulting event, plot above the regression equation for
the compound scarp (fig. 5). The comparison indicates that
the most recent movement is about the same age or slightly
older than the Lake Bonneville shoreline and younger than the

AREA OF HOLOCENE FAULTING

AREA OF PLEISTOCENE FAULTING

FIGURE 6.—Map showing age and distribution of surface
faulting in the Great Basin section (from Wallace,

1979),
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Table l.--Fault-scarp parameters showing chronological implications,

Elko 1°x2° quadrangle, Nevada and Utah

: Data collected by T. P. Barnhard, assisted by P. C. Thenhaus, 1980-1981
Base from U.S. Geological Survey, 1962 o both sides of Hhe SV,

compound scarp. An age of Holocene or latest Pleistocene
has been assigned to the SHVZ.

[R2, coefficient of determination; S.D., estimate of standard deviation of 8; N, number of profiles
measured; leaders (---) indicate regression equation, Rz, and SD not computed because inadequate

FIGURE 3.—-Diagrammatic profile of a compound fault scarp
number of profiles measured; ND, no data; NA, not applicable]

(from Machette and McGimsey, 1983, fig. 3).’ s South Ruby Vall
outhern Ruby ey

Two zones of scarps were identified in southern Ruby Ra I th‘
nge eng

Valley by photogeologic studies.. Although not examined in
the field, their morphologic characteristics as seen on aerial Fault-scarp zone Regress'ion 2 of of
EXPLANATION photographs suggest that they are older than the oldest mea- o equatLan R el L scarp gone
e e A sured scarps in the NHVZ. These scarps are preserved as AGEe Line: seanp he?g};ts (km)
/ isolated, highly dissected short segments locally buried by >
PLAYA (LATE QUATERNARY AND HOLOCENE) alluvium. An inferred age of late Pleistocene has been Rurietne. Based fifs dat
; assigned to both i thern Ruby Valley. = i s s
SCALE 1:250 000 QUATERNARY DEPOSITS Gl ad e L v

5 ’ : E : 0 5 1§O 115 MILES Independence Valley Lake Bonneville Shorelinel...,.. © = 3.66 + 21.4 logH 91 1.6 61 2.0 1551 NA
. " TERTIARY DEPOSITS Independence Valley.......é.... 0 = 4,64 + 13,7 logH 76 1+7 11 3.0 - 14.9 40
5 0 5 10 15 KILOMETERS AREA OF MAP The Independence Valley zone (IVZ) thend: thesouth Southern Huntington Valley“.... © = 2.69 + 14.1 logH 70 a2 13 3.4 - 8.3 15
—— — ] BEDROCK (TERTIARY TO PRECAMBRIAN) foe Aot 46 e w’;sz ﬂan(k of) t;znpi(;‘f;p sty Butte Valley (oldest)essseeess. © = 4.38 + 10.8 logH 72 1.2 R e 10

tains. Quaternary deposits are offset down to the west along
the length of the zone.

Lacustrine deposits of late Pleistocene age are not
offset where the topographic elevation of the scarp is below
the highest stand of the late Pleistocene lake that occupied
Independence Valley. Where the fault scarp and the highest
stand of the lake coincide, oversteepening of the fault scarp

Ranking based on qualitative evaluation of scarp morphology

CONTOUR INTERVAL 200 FEET

WITH SUPPLEMENTARY CONTOURS AT 100-FOOT INTERVALS
NATIONAL GEODETIC VERTICAL DATUM OF 1929

Starr Valley (youngest)eesssses e = == 5 B2z 62 7

Tamoddidie -Valleyes iisis s en seosi - - —-— N.D. N.D. 14 (northern)
22 (southern)

Lake Bonneville shoreline3

; m
by wave action shows that the scarps predate the shoreline debthchn HuneLlogion Vallay ‘s s T e ! Lol ot 13
feature. Generally, the scarp is topographically higher than L LI ha i e awss = aa gaE - falis e g
the highest stand of the lake, and profiles were measured on Northein Hustington Valley..... e SR a5 3 6.6 - 10.8 14
Southern Ruby ValleV.eeesoseeeee - — — N.D. N.D. 5 (northern)

parts of the scarp unaffected by wave action.

Eleven profiles were measured along the IVZ, a number
large enough to obtain a regression analysis (table 1). From
the position of the IVZ regression line relative to the Lake
Bonneville shoreline regression line (fig. 5 an age of late
Pleistocene can be inferred for the IVZ.

8 (southern)

g, ¢ Bucknam, written commun., 1982,

ZParameters for oldest event along southern Huntington Valley zomne.

3Inferred relative position of time of highest stand of Lake Bonneville: 14,000-15,000 years ago.
“Parameters for youngest event along southern Huntington Valley zome.
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