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QUATERNARY GEOLOGY OF THE SCIPIO VALLEY AREA,
MILLARD AND JUAB COUNTIES, UTAH
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Department of Geology
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ABSTRACT

Quaternary deposits and structures have been mapped at
a scale of 1:62,500 in a 270-square-mile area (690 km?) of
central Utah that includes Scipio Valley, Little Valley/ Mills
Valley, and Round Valley. Scipio Valley and adjacent val-
leys to the north and south occupy structural grabens along
the eastern side of the Basin and Range physiographic pro-
vince. Bedrock in the surrounding mountains varies in age
from Precambrian to Miocene, and the area was strongly
affected by both Sevier orogenic thrust faulting and late
Cenozoic normal faulting. The areais in the transition zone
between the Basin and Range and Colorado Plateaus phys-
iographic provinces.

The map area contains basin-fill deposits of Pliocene to
middle Pleistocene age, and Quaternary deposits of allu-
vium, glacial till, and lacustrine deltaic sediments. Plio/

Pleistocene basin-fill deposits contain beds of silicic volcanic -

ashranging in age from 4.8 Ma to 0.62 Ma, and fine-grained
deltaic deposits of Lake Bonneville contain the Pavant Butte
basaltic ash (15.5 ka). Late Quaternary faults cut the surfi-
cial deposits, and some of the faults in Scipio Valley may
have had late Holocene surface rupture. Mapping for this
project demonstrates that a previously suggested hypothesis
cannot be accepted: that the Sevier River had been captured
into the Sevier Desert basin from a former northward course
to Utah Lake during the late Cenozoic.

INTRODUCTION

The Scipio Valley area is located in central Utah between
the Canyon Mountains and Pavant Range on the west, and
the Valley Mountains on the east (figure 1). The map area
encompasses three connected valleys, Little Valley/ Mills
Valley in the north, Scipio Valley in the center, and Round
Valley in the south. Elevations range from over 10,000 feet
(3,000 m) in the Pavant Range to about 4,900 feet (1,500 m)
along the Sevier River near Mills. The Sevier River and its
tributaries drain the northern part of the area, and the
southern part is drained by Round Valley Creek, which
terminates in the topographically closed Scipio Valley.

The purpose of this report is to describe the surficial
deposits of Quaternary and late Tertiary age in Round,
Scipio, and Little Valleys. The map area (plate 1) encom-
passes about 270 square miles (690 km?) in parts of eight
7.5-minute topographic quadrangles (Fool Creek Peak,
Mills, Williams Peak, Scipio North, Scipio Pass, Scipio
South, Coffee Peak, and Scipio Lake). Surficial deposits
were mapped on 1:30,000-scale aerial photographs in the
field during the months of June and July, 1989. Field data
were later transferred to 1:24,000-scale orthophotoquads,
which were reduced to 1:62,500 and compiled to produce the
map (plate 1).

Surficial deposits exposed in the map area include basin-
fill deposits of late Tertiary to middle Pleistocene age, and
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Basin-fill deposits similar to the fine-grained (QTab) and
coarse-grained (QTaf)facies have been mapped several miles
east of the area of plate | (T.J. Felger, oral communication,
1989), but the limits of the basin have not yet been fully
defined. Within the area of plate | the basin can be thought
of as bounded by outcrops of QTaf in the northeast corner of
the map.

The Mills basin probably formed in response to normal
faulting associated with basin and range extension, although
the hypothesis that salt diapirism and collapse (e.g., Wit-
kind, 1982) were partly responsible cannot be completely
rejected. In either case, the interior of the basin subsided
relative to the surrounding highlands, and the basin filled
with sediment derived from local sources and the Sevier
River. Sevier River gravel (QTas) is exposed at as low an
elevation as 4,940 feet (1,506 m) west and northwest of Yuba
Dam, and as high as 5,250 feet (1,600 m) west of Mills.
Although there are faults between these two exposures, it is
clear that the Sevier River was actively depositing sediment
in the basin, and that the basin was hydrologically opento a
through-flowing Sevier River during the filling of the basin.
Sand and gravel have been reported in a well log from Mills
Valley to a depth of 465 feet (142 m) below the ground
surface (Bjorkland and Robinson, 1968), orto an altitude (in
the subsurface) of 4,495 feet (1,370 m). The composition of
the sand and gravel, however, is unknown, so it is not
possible to infer that the gravel was deposited by the Sevier
River.

Areas adjacent to the river must have been perennially wet
from the Sevier River, but the red to pink color, high carbo-
nate content, and suggestions of multiple weak calcic soil
profiles within the fine-grained facies (QTab) indicate that
the interior of the Mills basin was arid or semiarid. Lenses of
calcareous silty clay containing mollusks and ostracodes
typical of marsh or spring habitats within the generally
massive and sandy fine-grained facies suggest that springs
were common marginal to the river in the lower part of the
basin.

EVALUATION OF THE SEVIER RIVER
CAPTURE HYPOTHESIS

Costain (1960) and Oviatt (1987) have suggested that the
Sevier River formerly flowed northward through Juab Val-
ley, instead of turning westward around the north end of the
Canyon Mountains in its modern course. Presumably the
former path was eastward through Mills Gap where Chicken
Creek, which is an underfit stream, now flows. Accordingto
the hypothesis, for some reason the Sevier River was
diverted over a low divide west of Mills and into Leamington
Canyon. The causes of the diversion have been postulated to
be the growth of a large alluvial fan across the former path of
the Sevier River in Juab Valley, and headward erosion in
Leamington Canyon. The geomorphic evidence for this is
fairly strong (Oviatt, 1987), but alternative interpretations
are possible. Evidence gathered in this study that has a bear-
ing on the hypothesis is reviewed below, and an alternative
hypothesis is presented.
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The filling of the Mills sedimentary basin is consistent
with the capture hypothesis, although it is not sufficient in
itself to permit acceptance of the hypothesis, and other
evidence shows that the capture is unlikely. Filling of the
basin while the Sevier River was continuously through-
flowing might be interpreted as evidence of slow damming of
the Sevier River downstream from the basin. Damming
could have been caused by several possible mechanisms:
faulting, landsliding, rapid growth of an alluvial fan across
the course of the river, or possibly other mechanisms. Al-
though there is a large fan in Juab Valley that could have
formed adam, other available evidence does not support the
fan hypothesis. No evidence of landsliding at any approp-
riate location is known. Faulting is a sufficient hypothesis to
explain the origin of the Mills basin and, as outlined below,
it also explains the geomorphic features that have been
interpreted as evidence for river capture.

The large fan in Juab Valley that Oviatt (1987) postulated
could have formed adam across the Sevier River is the Four
Mile Creek fan. It is formed of alluvium from steep drain-
ages on the west flank of the San Pitch Mountains and has
strongly developed calcic soils (stage I11?) at its surface. Ifit
had formed the dam at the mouth of the Mills basin, it should
have deposits similar to the basin-fill mud (QTab) and Sevier
River gravel (QTas) interfingering with the fan gravel. How-
ever, no Sevier River gravel has been found in the vicinity
of Mills Gap in this mapping project, nor has any been found
in reconnaissance investigations in Juab Valley south of the
Four Mile Creek fan. Thisisstrong (negative) evidence that
the fan hypothesis, and therefore the capture hypothesis,
should be rejected. The possibility that Sevier River gravel
is present in buried positions in Juab Valley cannot be
rejected without further testing, but it seems unlikely
because deposits equivalent to those shown as QTab and
QTaf are well exposed east of Mills Gap in the Skinner
Peaks quadrangle, and no Sevier River gravel has been
found there.

An alternative to the capture hypothesis involves a scen-
ario of faulting, basin filling, and basin dissection. Just north
of the area of plate 1 the Sevier River exits Mills Valley on
the northwest side by way of a narrow canyon entrenched
into the lower part of a pediment cut in Tertiary volcanic
rocks, which are probably part of the Goldens Ranch For-
mation (T.J. Felger, oral communication, 1990). This area
is interpreted as being close to the hypothesized drainage
divide between Mills Valley and Leamington Canyon in the
capture hypothesis (figure 16; Oviatt, 1987), but alterna-
tively may represent the outlet of the Sevier River from the
Mills basin for its entire history. The volcanic rocks at the
outlet consist of at least 80 feet (24 m) of weathered tuff
overlain by about 60 feet (20 m) of coarse boulder conglom-
erate composed of volcanic clasts (figure 17). Sevier River
gravel overlies the boulder conglomerate and the contact
between the two gravels has an elevation of about 5,080 {eet
(1,550 m). Sevier River gravelis exposed on the ridge above
this contact to about 5,230 feet (1,595 m) (figure 17). Expo-
sures on the east side of the valley along this cross section
show that the weathered tuff is overlain by the coarse con-
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