

















QUATERNARY GEOLOGY OF PART
OF THE SEVIER DESERT,
MILLARD COUNTY, UTAH

by

Charles G. Oviatt!

ABSTRACT

This report describes the Quaternary geology and Quater-
nary geologic history of part of the Sevier Desert in east-
central Millard County, Utah. The geologic work reported on
here was undertaken as a Cooperative Geologic Mapping
(COGEOMAP) project, funded by the U.S. Geological
Survey and the Utah Geological and Mineral Survey. Surficial
deposits in the map area consist of fine-grained lacustrine
deposits of Lake Bonneville and of pre-Bonneville lakes, vast
areas of fine-grained alluvium deposited by the Sevier and
Beaver Rivers, and coarser grained lacustrine and alluvial
deposits in piedmont areas. Thin deposits of eolian sand or silt
and clay are present throughout the map area but are concen-
trated in dunes in favorable localities. The map area also
contains Quaternary basalt flows and volcanic vents; Quater-
nary faults cut deposits of all ages. The Sevier Desert basin has
been periodically occupied by lakes throughout the Quater-
nary Period, and the geologic record of these lakes is excep-
tionally good. The lake deposits have been dated by inter-
bedded volcanic ashes, lava flows, and various geochrono-
metric methods. This report is one of the first attempts to map
in a systematic way the Quaternary deposits and landforms in
alarge area of the Basin and Range physiographic province of
western Utah.

INTRODUCTION

The purpose of this report is to describe the Quaternary
geology, and to outline the Quaternary history, of part of the
Sevier Desert in east-central Millard County, Utah. With a few
exceptions, the Quaternary geology of western Utah has not
been mapped in as much detail as the pre-Cenozoic rocks in
the region. This report is one of the first attempts to mapina
systematic way the Quaternary deposits and landforms in a
large area of the Basin and Range physiographic province of

western Utah. Quaternary geology in western Utah is impor-
tant in studies of Lake Bonneville and other Quaternary lakes,
earthquake, volcanic, and other geologic hazards, and ground
water. Geologic mapping provides basic data for these and
other investigations.

The geologic work reported on here was undertaken as a
Cooperative Geologic Mapping (COGEOMAP) project,
funded by the U.S. Geological Survey and the Utah Geological
and Mineral Survey. Field work for the project was completed
in six weeks during June and July, 1986, and the map and
report were prepared during the fall and winter of 1986 and
1987.

The map area (plate 1) encompasses eighteen 7.5 minute
topographic quadrangles or approximately 1000 square miles
(2600 km?), and includes the towns of Delta, Deseret, and
Hinckley, Utah (figure 1). Altitudes in the area range from
about 4520 feet (1377 m) on the floor of Sevier Lake playa to
about 6600 feet (2000 m) in the Cricket Mountains. Most of the
map area, however, is on the floor of the Sevier Desert basin
and has little relief. The map boundaries were chosen because
the map area thus outlined contains surficial deposits, volcanic
rocks, and structures that are typical of the Sevier Desert as a
whole.

The Sevier Desert is bounded on the east by the Canyon
Range and the Gilson Mountains, on the north by the Sheep-
rock Mountains, Simpson Mountains, and Keg Mountain,
and on the west by the Drum Mountains, Little Drum Moun-
tains, and the House Range (figure 1). The southern boundary
is less well defined but is marked by the Cricket Mountains, the
Mineral Mountains, and the Black Rock volcanics, which
provide an arbitrary dividing line between the Sevier Desert
(the southern part of which is called the Black Rock Desert)
and the Escalante Desert.
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Black Rock (south of the map area), and Crater Bench (north
of the map area); and (b) widely spaced deposits (QTIf) of
Pliocene and Pleistocene age are exposed throughout the
basin, including on the floor of the basin. Therefore, although
some areas have received a heavy sediment load in the late
Quaternary, other areas, even at low altitudes, have been
degraded. These sedimentation and erosion patterns can be
explained by the changing morphometry of the basin as
controlled by tectonics and the overflow threshold of the
basin. The Old River Bed threshold lies along the trend of the
Drum Mountains fault zone, and faults or fractures in
Quaternary deposits have been mapped in the threshold area
(Pampeyan, 1984; Oviatt, unpublished field notes). Therefore,
as the basin opens the threshold is also deformed and tends to
be lowered. The threshold may have been initially located
between the Simpson Mountains and the Slow Elk Hills,
about 12 miles (19 km) north of its present position (figures 1
and 27). However, the threshold has apparently migrated
southward and become lower in altitude through time as the
Sevier Desert lakes overflowed into the Great Salt Lake basin.

The process of overflow has contributed to the threshold
lowering and to the degradation of the basin floor. Erosion by
fluvial currents at the threshold has caused it to be lowered.
Waves in the shallow middle and late Pleistocene lakes would
have effectively eroded the fine-grained basin-fill sediments,
which were then transported by suspension in fluvial currents
to the Great Salt Lake basin through the Old River Bed pass.
This process produced the yellow clay underflow fan during
the Bonneville episode north of the Old River Bed threshold
(Oviatt, 1984; Oviatt, 1987a), and probably was active during
other overflow periods of the middle and late Pleistocene.
Another way that basin degradation has occurred is through
wind deflation, although the rate of this process is unknown.

If the rate of threshold lowering is faster than the rate of
subsidence of Sevier Lake graben as defined by gravity surveys
(Case and Cook, 1979), the Sevier River eventually will be
permanently diverted into the Great Salt Lake basin through
the Old River Bed area. This is most likely to occur during
some future major lacustrine episode.

Several major changes in the drainage area of the Sevier
Desert basin during the late Tertiary and Quaternary have
been suggested in the literature. There is some evidence that
the Sevier River was captured into the Sevier Desert basin in
late Tertiary time (Costain, 1960; Oviatt, 1987b), and that
prior to the capture the river flowed northward through Juab
Valley into Utah Valley in the Great Salt Lake basin. If the
hypothesized capture did in fact occur, the Sevier Desert
would have suddenly received a huge increase in surface water
inflow, which would have created a lake in the closed basin if
the prevailing climate were favorable. Another change in the
configuration of the drainage basin came when the Beaver
River became a permanent tributary to the Sevier Desert basin
between about 750,000 and 500,000 yr B.P. (Machette, 1985).

Early Pleistocene

The Plio-Pleistocene lake beds (QTIf) provide an excellent
stratigraphic record of the early Pleistocene history of the
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basin. The widespread calcareous clays of QTIf suggest that a
freshwater lake or series of lakes existed in this basin for at
least the time period from 2.02 x 106 to 0.74 x 106 yr B.P., the
ages of the Huckleberry Ridge and Bishop ashes, respectively,
which are interbedded with the clay. Steven and Morris (1984,
p. 14) present evidence that the Plio-Pleistocene lake was in
existence prior to 3 x 106 yr B.P. In Bishop ash time, the lake
was shallower than in Huckleberry Ridge ash time. Bishop ash
is present in a small depression on top of the Black Rock basalt
flow (Izett, 1982) south of the map area at an altitude of 4925
feet (1500 m) and is found interbedded with QTIf within and
just north of the area of plate 1 at altitudes of 4525 feet (1379
m) and 4560 feet (1417 m), respectively, indicating that the lake
surface was at an intermediate altitude when the ash was
deposited. The ostracodes collected at locality A (table 4) also
suggest relatively shallow-water deposition at this time (R. M.
Forester, personal communication, 1987). During Bishop ash
time, the lake in the Sevier Desert was fresh, and therefore
overflowing. But in the Great Salt Lake basin Bishop ash is
found in shallow-lake deposits in deep cores (Eardley and
Gvosdetsky, 1960; Eardley and others, 1973), and in alluvium
at an altitude of approximately 4660 feet (1420 m) in the
Promontory Range (Nash and Smith, 1977) indicating that the
lake in that basin was lower in altitude and was not overflow-
ing (Oviatt and Currey, 1987). Therefore, the hydrologic bal-
ance in the Sevier Desert basin during the deposition of QTIf
was considerably different than at present, and the climate
may have been generally wetter to produce a long-lived over-
flowing lake. As noted elsewhere in this report, however, the
history of the Plio-Pleistocene lake or lakes in which QTIf was
deposited is still imperfectly known, and it seems likely that
with further work more than one lake cycle will be docu-
mented during this period. In addition, other factors in the
carly Pleistocene hydrologic system, such as ground-water
inputs and outputs, lake surface areas, and surface-water
inputs, are unknown, so that a complete reconstruction of the
paleohydrology and paleoclimate of the early Pleistocene in
the Sevier Desert basin is not yet possible.

Middle Pleistocene

The middle Pleistocene history of the Sevier Desert basin,
from Bishop ash time until the deposition of the Little Valley
Alloformation, is poorly known. It is likely that during this
interval a number of lakes existed in the basin, but few lacus-
trine deposits of this age have been identified because of the
dominantly erosional environment throughout most of the
basin. The Little Valley Alloformation, which was deposited
during a major lake cycle near the end of middle Pleistocene
time (140,000 yr B.P.; Scott and others, 1983; McCoy, 1987),
has been identified within the area of plate 1 only at locality O
(table 4; figure 7). However, underflow fan deposits of Little
Valley age are present east of the map area (see the discussion
below on Lake Bonneville under Quaternary history). At
locality O, pre-Bonneville lacustrine marl contains Amnicola
shells that have yielded alloisoleucine/isoleucine (alle/Ile)
ratios in the total hydrolysate averaging 0.36 (AGL-521; W. D.
McCoy, personal communication, 1987). These ratios are
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slightly high but fit well within the range of alle/Ile ratios on
Amnicola shells from Little Valley deposits collected else-
where in the Bonneville basin (McCoy, personal communica-
tion, 1987; McCoy, 1987). Deposits representing open-water
environments during the Little Valley Lake cycle must have
been widespread in the Sevier Desert but apparently had been
largely eroded away prior to or during the transgression of
Lake Bonneville.

Lake Bonneville

The history of Lake Bonneville is relatively well known
(figure 2), but certain aspects of Lake Bonneville history that
are important in the Sevier Desert are discussed below. Recent
refinements in the chronology and stratigraphy of Lake Bon-
neville (Scott and others, 1983; Spencer and others, 1984;
Currey and Oviatt, 1985; McCoy, 1987; Oviatt, 1987a) call for
areassessment of some of the previous stratigraphic work that
has been carried out in the Sevier Desert, and permit some of
the depositional units and geomorphic features within the area
of plate 1 to be placed in a broader context relative to Lake
Bonneville. See Currey and Oviatt (1985) for an outline of the
history of Lake Bonneville.

Transgressive phase — The transgressing Lake Bonneville in
the Great Salt Lake basin did not reach the level of the Old
River Bed threshold on the divide of the Sevier Desert basin
until about 21,000-20,000 yr B.P. (figure 2). However, a shal-
low freshwater lake must have been overflowing from the
Sevier Desert basin for a long period prior to this (figure 2)
because the ratio of evaporative output (as indicated by lake-
surface area) to surface inflow in the Sevier Desert basin was
relatively small, allowing the basin to fill to overflowing long
before the Great Salt Lake basin could fill to the Old River Bed
threshold altitude. There is some geomorphic and stratigra-
phic evidence that this in fact did occur. Bitterweed spit, which
was deposited in part during the regressive-phase overflowing
stage (Lake Gunnison, figures 2 and 13; see discussion below),
also has a transgressive-phase depositional component (figure
14). The spit has a recurved digitate distal end, the longest
segment of which was deposited in Lake Gunnison (see below),
but which also includes some transgressive-phase segments. At
locality C (table 4) the white marl overlies spit gravel near the
proximal end of the Bitterweed spit complex at an altitude of
approximately 4560 feet (1390 m), and has been radiocarbon
dated at 19,920 + 230 yr B.P. (table 1, radiocarbon date 17).
This is the same altitude as the Lake Gunnison segment of the
spit and suggests that if the transgressive-phase spit gravel at
locality C was deposited in an overflowing (threshold-
controlled) lake, as seems likely, the Old River Bed threshold
altitude was the same during the transgressive and regressive
phases of Lake Bonneville. Therefore, the threshold altitude is
shown as a horizontal line in figure 2.

High lake stages — The Lake Bonneville time-altitude curve
for the Sevier Desert basin above the altitude of the Old River
Bed threshold is the same as that for the main body of the lake
(figure 2), and the best-documented evidence for some seg-
ments of that curve comes from the Sevier Desert basin. Spe-
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cifically, stratigraphic evidence for the Keg Mountain oscilla-
tion, a noncatastrophic drop in lake level from the overflowing
stage at the Bonneville shoreline prior to the Bonneville flood
(Currey and others, 1983; Oviatt, 1984), has been found at Keg
Mountain, and possibly locality P (table 4). See the discus-
sions under Qls in the section on description of map units.

Qdf — Some important exposures of Bonneville and pre-
Bonneville deposits have been described by Varnes and Van
Horn (1961; 1984) east of the area of plate 1. Some of these
deposits extend into the area of plate 1 in the vicinity of locality
O (table 4; figure 7). Varnes and Van Horn (1984) have
mapped marl and basaltic ash, which are correlative with my
QIm and Qva, respectively, as “Alpine” in age about 2 miles (3
km) east of locality O. In addition, they have mapped the
deposits that I refer to as Qdf as “Alpine” silt and sand.

However, my interpretations differ from theirs (Varnes and
Van Horn, 1984) in several ways. First, their data do not
support the correlation of Qdf with the Alpine Formation of
Hunt and others (1953). The Alpine Formation was originally
defined as the depositional record of an early Wisconsin-age
lake (about 70,000-30,000 yr B.P.) that rose to an altitude
within 90 feet (27 m) of the Bonneville shoreline (Hunt and
others, 1953; Morrison, 1966). Later Morrison (1975) sug-
gested that the Alpine Formation was Illinoian in age. How-
ever, at section D56 and at another (unnamed) section of
Varnes and Van Horn (1984), radiocarbon dates of 15,100 +
400 (L-711B) on ostracodes and 14,500 + 400 (L-774F) on
gastropods, both of which are stratigraphically close to the
basaltic ash (Qva), indicate that the marl that contains the
fossils and the ash are not Alpine in age, as they have mapped
them, but are Bonneville in age. Thorium-230 dates of 13,600 +
1400 and 14,700 + 1000 yr B.P. on shells collected from the
same location as L-774F (Varnes and Van Horn, 1984; Kauf-
man and Broecker, 1965, table 4), although less precise and
less reliable than the radiocarbon dates, help to confirm this.
All deposits overlying the marl and the basaltic ash, including
the silt and sand that I map as Qdf, and which they map as the
“Alpine” Formation, must therefore be Bonneville in age or
younger.

A second way that my stratigraphic interpretations differ
from those of Varnes and Van Horn (1984) is that the Alpine
Formation is now an ambiguous stratigraphic term, and that
several authors have recently recommended that it be aban-
doned (Scott and others, 1983; Currey and others, 1984;
McCoy, 1987; Oviatt, 1987a). The early or middle Wisconsin-
age lake in the Bonneville basin reached a maximum altitude
of only 4400 feet (1340 m) in the Great Salt Lake basin (Oviatt
and others, 1987). It probably was represented in the Sevier
Desert basin by a shallow overflowing lake below an altitude
of about 4600 feet (1400 m). Deposits formerly mapped as
Alpine elsewhere in the Bonneville basin are now regarded as
either Bonneville in age or as much older. The older deposits
are now named the Little Valley Alloformation (Scott and
others, 1983; McCoy, 1987). Pre-Bonneville lacustrine depos-
its of probable Little Valley age (about 140,000 yr B.P.), as well
as Bonneville-age deposits, are exposed at locality O and
upstream along the Sevier River east of the eastern boundary
of plate 1. This is shown by several lines of evidence.
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First, Varnes and Van Horn (1984) reported 22°Th dates of
140,000 yr B.P. (L-1005A) and 108,000 + 23,000 yr B.P. (L-
711A) on gastropods and ostracodes, respectively, from a
calcareous clay unit that they mapped as “Alpine” marl (Qam),
and correlated it with the marl containing the basaltic ash in
other exposures. A radiocarbon date on sample L-711A of
greater than 32,000 yr B.P. (Varnes and Van Horn, 1984;
Broecker and Kaufman, 1965) helps to confirm the 230Th
dates. Therefore, it is likely that the calcareous clay is part of
the Little Valley Alloformation and that the suggested correla-
tion with the marl containing basaltic ash is in error. The marl
mapped as “Alpine” by Varnes and Van Horn (1984) does not
contain basaltic ash.

Second, at Varnes and Van Horn’s (1984) measured section
R-17, east of the area of plate 1, a new amino acid analysis on
Amnicola shells collected from the calcareous clay that was
mapped as “Alpine” marl (Qam), also shows that the calcare-
ous clay is likely to be Little Valley in age. The alloisoleucine to
isoleucine (alle/Ile) ratio in the total hydrolysate of shells in
this sample is 0.41 (AGL-519; W. D. McCoy, personal com-
munication, 1987), which is slightly high, but within the range
of samples of Little Valley age (140,000 yr B.P.).

Third, new amino acid analyses help confirm the suggestion
of Oviatt (1984) that there is only one marl unit that contains
basaltic ash, and that there is only one ash, in contrast to the
interpretation of Varnes and Van Horn (1984), who suggest
that two ashes are present. At locality O (table 4; figure 7)
Amnicola shells from the base of the marl unit that contains
the basaltic ash, which I correlate with the white marl (Qlm),
have alle/Ile ratios in the total hydrolysate that average about
0.16 (AGL-520; W. D. McCoy, personal communication,
1987). This average ratio shows the marl and the basaltic ash to
be Bonneville in age and helps to confirm the validity of
radiocarbon dates L-711B and L-774F and the 230Th dates
labelled L-774F, which are discussed above. The average of all
five radiocarbon dates on samples associated with the basaltic
ash in this area is 15,300 yr B.P. (Currey and Oviatt, 1985),
with a standard deviation of about 220 years. This average
must be considered a minimum because the radiocarbon dates
are on gastropods or ostracodes, but the low standard devia-
tion suggests that there is a high probability that there is only
one basaltic ash. In addition, there is no published evidence for
two ashes exposed in stratigraphic sequence at a single local-
ity.

Therefore, Varnes and Van Horn (1984) have mapped dep-
osits of two distinctly different ages as the Alpine Formation.
Although the Qdf shown in plate 1 is lithologically similar to
deposits that have traditionally been mapped as the Alpine
Formation, in an allostratigraphic sense (North American
Commission on Stratigraphic Nomenclature, 1983; Currey
and others, 1984; Oviatt, 1987a) the Qdf exposed at locality O
(table 4) and in nearby areas should be considered part of the
Bonneville Alloformation. Silt and fine-sand would have been
deposited by the Sevier River in underflow fans in this area
during every episode in which Pleistocene lakes happened to
be within the suitable altitudinal range, including during both
the trangressive and regressive phases of those lake cycles. The
underflow-fan facies is thus unsuitable as a marker bed for
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stratigraphic correlations, especially if exposures are not con-
tinuous over long distances. In contrast, the basaltic ash,
which has been repeatedly dated at about 15,300 yr B.P.,
which occurs in a consistent stratigraphic position in the white
marl (Oviatt, 1984), which has been traced to its eruptive
source (Oviatt and Nash, 1989; see below under Pavant Butte),
and which is isochronous, is an ideal stratigraphic marker.
Stratigraphic analyses based on the correlation of a volcanic
ash that occurs in different facies allow documentation of
dynamic sedimentation patterns and accurate reconstructions
of geologic history.

The stratigraphic units exposed at and near locality O (table
4) show through logical extension that the Sevier River had a
different course during the transgressive phase of Lake Bon-
neville than it has at present. To review, four major lithologic
units are exposed at locality O. They are from lowest to
highest, pre-Little Valley Sevier River alluvium, Little Valley
open-water marl, Lake Bonneville open-water marl (the white
marl), and Lake Bonneville regressive-phase underflow-fan
deposits (figure 7). The deposition of the underflow-fan facies
requires the Sevier River to be close by, supplying large
volumes of fine sediment. The deposition of the mar] facies
requires the Sevier River to be emptying into the lake at some
distant point or else the marl would be overwhelmed with fine
clastics. The Little Valley marl is not associated with either
transgressive-phase or regressive-phase underflow-fan depos-
its, and the Bonneville marl rests directly on the Little Valley
marl, not on a transgressive-phase underflow fan. However,
underflow-fan deposits of Little Valley and trangressive-
Bonneville age are present elsewhere in this area (see discus-
sion above; Oviatt, 1984; McCoy, 1987). Therefore, locality O
was not near the mouth of the Sevier River during the Little
Valley lake cycle nor during the transgressive phase of the
Bonneville cycle. The river probably had a course almost due
west of the town of Lynndyl instead of turning south at Lyn-
ndyl, as it has in post-Bonneville time. The post-Bonneville
course of the river where it is entrenched into underflow-fan
and alluvial deposits was established during and shortly after
the Bonneville flood and during the relatively rapid regression
from the Provo shoreline.

Provo and post-Provo — Lake Bonneville overflowed at Red
Rock Pass in southern Idaho for a long, but poorly dated
episode during which the Provo shoreline was formed (Gil-
bert, 1890; Currey and Oviatt, 1985). In the Sevier Desert the
Provo shoreline as a morphostratigraphic unit is typical in its
geomorphic and stratigraphic expression to occurrences else-
where in the Bonneville basin. Typical characteristics include
broad flat abrasion platforms on exposed headlands, such as
on the north side of Smelter Knolls and at the north end of the
Cricket Mountains; well preserved barrier beaches, spits, and
tombolos, such as the huge double tombolo on the west side of
Smelter Knolls; and thick deposits of marl and sand (Qlk)
below the shoreline representing offshore deposition during
the long stillstand.

Shore-zone and offshore facies of the Provo stage are found
stratigraphically above the white marl showing that the Provo
shoreline was formed after the Bonneville flood during the
regressive phase of Lake Bonneville, as Gilbert (1890) noted.
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In many exposed stratigraphic sections of the white marl a
distinctive layer of marl can be interpreted as representing
deposition during and shortly after the Bonneville flood (Ovi-
att, 1987a). Depending on local geomorphic conditions the
character of the flood layer ranges from almost pure ostra-
codes to a mixture of ostracodes and reworked marl, to
slightly oxidized and laminated sandy marl. The Pavant Butte
basaltic ash (Qva), which was erupted into the lake prior to the
Bonneville flood (Currey and Oviatt, 1985), is helpful in
identifying the flood layer because the ash occurs consistently
a few inches (centimeters) below the sharp lithologic break
that marks the initiation of the flood. During and after the
flood, fine lacustrine sediment was washed into the lake from
the sides of the basin that were exposed almost instantaneous-
ly to subaerial processes. In the center of the basin during the
stillstand at the Provo shoreline deep-water sedimentation
reequilibrated and “normal” deep-water marl was again
deposited. However, just offshore from the Provo shoreline,
thick deposits of marl, reworked marl, tufa, and other
carbonate-rich sediments accumulated.

During the Bonneville flood and the Provo stillstand the
Sevier River reworked a large volume of transgressive-phase
Bonneville and pre-Bonneville underflow fan deposits to form
asegmented underflow fan that was accentuated in its cuspate
form during the subsequent noncatastrophic regression from
the Provo shoreline. Terrace scarps on the surface of the
underflow fan near the mouth of the Sevier River (plate 1)
indicate short-lived stillstands of the regressing lake. A wave-
cut notch on the western face of the underflow fan north of
Delta, and a prominent sand and gravel spit southeast of the
Sevier River, both at an altitude of 4700 feet (1430 m), suggest
a short-lived stillstand of the lake during the regressive phase.
This shoreline is one of many strandlines that formed during
the regression from the Provo shoreline, all of which are
weakly developed and indicate that the regression was rela-
tively rapid. The regressing lake had reached an altitude of
4580 feet (1396 m; uncorrected for isostatic rebound) by about
12,490 + 130 yr B.P. (Beta-8348; table 1; Isgreen, 1986).

With the exception of one controversial locality east of the
map area (section R17 of Varnes and Van Horn, 1984), there is
no evidence for the Draper Formation (Morrison, 1965) in the
Sevier Desert.

Lake Gunnison

Following the long period of relatively stable water level in
Lake Bonneville during the development of the Provo shore-
line and the subsequent rapid drop in lake level below the
Provo shoreline (figure 2), Lake Bonneville continued to
regress in the Great Salt Lake basin, but a shallow freshwater
lake developed in the Sevier Desert basin. Bitterweed spit, the
10-mile-long (16 km) spit at the northeast end of Sevier Lake
(figure 14), was deposited in part at the shore of a regressive-
phase lake that must have maintained a nearly constant water
level for a long period of time. In a closed basin a lake is
unlikely to maintain a constant water level for long periods
because the water level is dependent on the instantaneous
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balance between the inputs, outputs, and storage of water in
the lake basin. However, in an open basin lake the water level
is largely controlled by the altitude of the overflow threshold.
Only relatively minor changes in lake level can occur in an
overflowing lake and waves are therefore able to produce
strongly developed landforms in the shore zone.

An overflowing lake was postulated by Gilbert (1890, p.
183-184) to explain the abandoned river channel called the Old
River Bed that leads from the Sevier Desert to the Great Salt
Lake Desert (figures 1 and 16). According to Gilbert (1890, p.
183-184) the lake in the Sevier Desert continued to overflow
into the lake in the Great Salt Lake Desert during the regres-
sion of Lake Bonneville because the lake in the Sevier Desert
basin had a smaller surface area relative to inflow volume, and
therefore could maintain a positive water balance. Gilbert did
not identify beaches of the postulated lake in the Sevier Desert,
but Currey (1979, personal communication) noted Bitterweed
spit on aerial photographs and topographic maps and sug-
gested that it probably marked the level of the last overflowing
lake in the Sevier Desert basin. In subsequent reconnaissance
investigations (Oviatt, 1979, unpublished field data; Currey,
1982) the beach, of which Bitterweed spit is a part, has been
mapped around the perimeter of Sevier Lake. The overflowing
lake that produced the beach has been named Lake Gunnison
(Oviatt, 1979, unpublished; Currey and James, 1982, p. 34)
after John Williams Gunnison, who was killed by Indians near
locality J (table 4) on October 26, 1853 while leading an
expedition to explore Sevier Lake.

Lake Gunnison had a surface altitude near 4560 feet (1390
m) as shown by the altitude of the prominent beach, which
occurs at a consistent altitude around Sevier Lake (Currey,
1982) and includes Bitterweed spit. The Old River Bed thre-
shold (figure 27) at the northern end of the Sevier Desert,
north of the map area, has a modern altitude of about 4590 feet
(1399 m). However, the late Pleistocene altitude of the thre-
shold during the overflow of Lake Gunnison was less than this.
The threshold has been isostatically rebounded an unknown
amount more than the Lake Gunnison beaches at Sevier Lake,
and Holocene alluvial fans have partially filled in the saddle at
the threshold (Currey, 1982). Logs of two shallow auger holes
drilled for this study in the alluvial fan of South Pine Wash
(figure 27) showed that the fan sediments are at least 15 feet
(4.6 m) thick, although it was not possible to determine the
depth of the contact between the fan sediments and the under-
lying older deposits. The minimum-thickness data from the
auger holes and the longitudinal topographic profile (figure
27) indicate that the modern (rebounded) altitude of the Lake
Gunnison threshold is below 4580 feet (1396 m) by an
unknown amount. More detailed work at the threshold will be
required to further constrain its rebounded altitude.

The available radiocarbon dates (dates 12, 13, and 14 in
table 1) and geomorphic and stratigraphic evidence suggest
that Lake Gunnison overflowed continuously from about
12,000 to 10,000 yr B.P. (figures 13 and 28). However, during
this same time period Lake Bonneville regressed to a level
below the modern level of Great Salt Lake and then trans-
gressed again to form the Gilbert shoreline about 10,000 yr
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