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DESCRIPTION OF MAP UNITS
SURFICIAL DEPOSITS

Alluvium (Holocene)—Dark brown to gray, thin to thick bedded, locally
massive, crossbedded in places. Unconsolidated. Consists of clay, silt,
sand, granules, pebbles, and sparse cobbles of fluvial origin. Deposits
form narrow to broad, even surfaces of low relief. Locally includes
higher patches of older alluvium (Qao). Thickness ranges widely,
generally less than 15 m (50 ft) thick

Colluvium (Holocene)—Brown to dark-brown, heterogeneous, unsorted
mixture of fragments of many sizes that locally mantles lower valley
walls and accumulates at the base of some steep cliffs. Unconsolidated
to semiconsolidated. Thickness ranges from a few centimenters (1 in.)
to as much as 15 m (50 ft)

Dune sand (Quaternary)—Light-brown, unconsolidated, loose quartzose
sand of eolian origin. Forms low mounds and ridges. Surface is bare to
sparsely covered by vegetation. Thickness ranges from 0 to as much
as 10 m (0-35 ft)

Alluvial-fan deposits (Holocene)—Light-brown to brown, locally gray,
unconsolidated to semiconsolidated, moderately well sorted silt, sand,
granules, pebbles, and cobbles at stream mouths. Of fluvial origin.
Deposits commonly lobate. Thickness uncertain, probably as much as
15 m (50 ft) locally

Coalesced alluvial-fan deposits (Holocene)—Brown to dark-brown or
gray, thin- to thick-bedded, commonly crossbedded, unconsolidated
to semiconsolidated sediments of fluvial origin. Consists of silt, sand,
granules, pebbles, cobbles, and sparse boulders. Formed as a result of
the overlapping and interfingering of adjacent alluvial fans; form
broad, low, sloping aprons at the feet of adjacent highlands. Thickness
uncertain

Valley-fill deposits (Holocene)—Light-brown to brown, unconsolidated,
interbedded clay, silt, sand, and gravel. Lithologies reflect rocks
exposed on adjacent hills. Thickness ranges from 0 to as much as8 m
(0-25 ft) near center of deposits )

Gravel deposits (Quaternary)—Light-brown, unconsolidated to semi-
consolidated, thin- to thick-bedded, moderately well sorted clay, silt,
sand, and gravel. May be related to deposits formed during the
Bonneville lake cycle

Silt deposits (Quaternary)—Light-brown to tan, unconsolidated silt,
marly sand, and some clay that is locally interbedded with pebble
gravel. Contains some ripple marks. Thickness uncertain; possibly as
much as 8 m (25 ft) thick. Probably related to lacustrine deposits of the
Bonneville lake cycle

Slope-wash deposits (Holocene)—Light- to dark-gray, unconsolidated to
weakly cemented, thin- to thick-bedded, faintly crossbedded detritus
of fluvial origin. Consists of clay, silt, sand, granules, and some
pebbles. Forms broad, gently sloping sheets. Thickness ranges from a
thin film to as much as 8 m (25 ft)

Terrace deposits (Quaternary)—Light- to dark-brown, unconsolidated to
semiconsolidated, thin- to medium-bedded, crossbedded, river
terrace deposits of silt, sand, granules, pebbles, cobbles, and a few
boulders. Clasts—chiefly siltstone, sandstone, and limestone—are
derived mainly from formations exposed in adjacent uplands. Forms
narrow, sloping benches adjacent to major rivers and tributaries.
Thickness ranges from about 3 to 6 m (10-20 ft)

Tufa deposit (Quaternary)—Light-gray to light-tan, low, rounded mound
of calcium carbonate. Consists of thin, soft, cellular, porous layers.
Deposit encircles spring that formed along a major high-angle normal
fault that extends along the east front of the San Pitch Mountains (also
known locally as the Gunnison Fslateau)

Boulder deposits (Quaternary)—Light-gray to brown, unconsolidated
and unsorted chaotic debris of angular boulders on steep slopes.
Deposits are hummocky and locally lobate. Ranges in thickness from
about 3 m to as much as 45 m (10-150 ft)

Earthflow deposits (Quaternary)—Brown to dark-brown, unconsolidated
to semiconsolidated sand, granules, pebbles, cobbles, and boulders in
an unsorted matrix of clay and silt. Consists of masses of debris that
flowed downslope to form elongate, hummocky, lobate landforms.
Thickness varies widely; probably as much as 45 m (150 ft) thick
locally

Landslide deposits (Quaternary)—Brown to dark-brown and gray,
heterogeneous mixture of fragments of diverse size and shape. Forms
irregular to lobate masses of bedrock that have slid downslope to form
chaotic, hummocky accumulations of rubble. Some deposits form
concentric ridges. Thickness varies widely; may be as much as 45 m
(150 ft) thick locally

Mass-wasting deposits (Quaternary)—Brown to dark-brown, heteroge-
neous masses of mixed country rock of diverse size and shape that
have slid downslope repeatedly as both small slumps and large debris
flows. Locally includes small and large earthflows. Locally includes
water-saturated till that flowed downslope. Thickness varies widely;
probably does not exceed 61 m (200 ft)

Morainic deposits (Pleistocene)—Brown to dark-brown masses of
unsorted, unconsolidated to semiconsolidated morainal rubble of
glacial origin. Fragments range in size from clay to boulders.
Characterized by lobate outlines and knob-and-kettle topography.
Water-saturated till that flowed downslope locally mapped as mass-
wasting deposits (Qmw). Thickness as much as 61 m (200 ft)

Older alluvium (Quaternary)—Much like alluvium (Qal) in color,
bedding, and composition. Forms small, discrete, rounded to irregular
masses of fluvial origin generally exposed 15 to 45 m (50 to 150 ft)
above adjacent valley floors. Thickness varies greatly, ranging from
about 3 to 60 m (10-200 ft)

Landslide blocks of Green River Formation (Quaternary)—Coherent
blocks and detritus of the Green River Formation (Tg) that have slid
into their present position along a westward-sloping glide plane. The
blocks have rotated and been tilted somewhat in their downward
movement and now discordantly overlie the country rocks

DEPOSITS OF THE BONNEVILLE LAKE CYCLE

Nearshore deposits of the Bonneville lake cycle (Pleistocene)—Light-
gray to gray, moderately well sorted, even-bedded deposits of cross-
bedded silt, sand, gravel, and sparse cobbles. Chiefly of deltaic origin.
Thickness uncertain; may be as much as 76 m (250 ft) thick

Offshore deposits of the Bonneville lake cycle (Pleistocene)—Light-
gray to light-tan, well-sorted and even-bedded deposits of clay, silt,
and some sand. Chiefly of lacustrine origin. Thickness uncertain

Undifferentiated surficial deposits of the Bonneville lake cycle
(Pleistocene)—Includes generally well sorted, even-bedded deposits
that form terraces, spits, and bars along the shoreline of former Lake
Bonneville. Thickness varies widely; locally as much as 23 m (75 ft)
thick

QUATERNARY AND TERTIARY DEPOSITS

Coalesced alluvial-fan deposits (Holocene to Pliocene?)—Brown to
dark-brown or gray, unconsolidated to semiconsolidated, thin- to
thick-bedded, commonly crossbedded sediments of fluvial origin.
Deposits consist of silt, sand, granules, pebbles, cobbles, and sparse
boulders. Formed by the overlapping and interfingering of adjacent
alluvial fans; forms broad, low, sloping apron at foot of adjacent
highlands. Includes Sevier River Formation, which probably ranges in
age from Miocene to Pleistocene. Thickness uncertain; possibly as
much as 30 m (100 ft) thick locally

Valley-fill deposits (Holocene to Pliocene?)—Light-brown to brown silt,
sand, and gravel deposits that floor major valleys. Essentially an
interbedded mixture of alluvium and colluvium. Thickness uncertain;
possibly as much as 30 m (100 ft) thick locally

Pediment mantle (Holocene to Pliocene)—Light-brown to brown, gray,
or locally reddish-brown, unconsolidated to well cemented, massive
to crudely bedded sediments of fluvial origin. Consists of a poorly
bedded mixture of silt, sand, granules, pebbles, cobbles, and boulders
derived from adjacent uplands. Surfaces are even and slope gently
away from the uplands but are somewhat deformed locally in San
Pitch Valley and Sevier River Valley (which is to the south and west
beyond the boundaries of the Nephi quadrangle). Includes deposits
near present gradient that formed essentially during the Pleistocene
as well as older and higher deposits that probably began to form
during the Miocene or Pliocene. Also includes deposits mapped by
Spieker (1949, p. 38) as the Axtell Formation, which he suggests is
“probably of late Tertiary” age. Ranges in thickness from about 3 m to
more than 45 m (10-150 ft)

DIAPIRIC INTRUSIONS

Intrusive masses of Arapien Shale (Quaternary? to Middle Jurassic?)—
Calcareous mudstone, thin- to medium-bedded; even-bedded, locally
amorphous; generally light gray marked by pale-red blotches, but, in
places, wholly drab gray or wholly reddish brown. Includes intercalated,
thin, lenticular beds and seams of yellowish-gray to light-brown
siltstone and sandstone and sparse limestone beds. Contains thick
beds of rock salt (halite), gypsum, and other evaporites. Selenite
crystals are abundant on many outcrops. Of marine saline-basin
origin. Formation is complexly deformed and shows evidence of
intense compression. Weathers to badlands topography. Thickness
uncertain because of intense deformation; estimates range from
about 1,220 m (4,000 ft) to as much as 3,960 m (13,000 ft) (Spieker,
1949, p. 17; Gilliland, 1948, p. 30; Hardy, 1949, p. 16, 17).

The salt (and possibly other evaporites) in the Arapien Shale has
probably been moving ever since it was deposited during the Middle
Jurassic (Witkind, 1982a). Some of this movement has been a slow,
almost imperceptible upwelling. At times, however, the salt seemingly
has surged upward rapidly and has forced the overlying mudstone of
the Arapien Shale to bow up the country rock to form elongate,
narrow diapiric folds. Subsequent removal of the salt resulted in
collapse of the upwarps. Such major diapiric upwellings of the salt
may have occurred during the Late Cretaceous, early Paleocene, and
the late(?) Oligocene or Miocene. A localized upward surge of the salt,
probably during the Pleistocene, apparently deformed semiconsolidated
sediments in the southern part of Sanpete Valley. Thus, the formation
has several ages: the depositional age is Middle Jurassic, but the
emplacement ages have changed repeatedly. Symbol T(Ja) reflects
both the depositional age (Ja, Jurassic) and the time of major
emplacement (T, Tertiary)

TERTIARY SEDIMENTARY ROCKS

Green River Formation (Eocene)

West of and western part of Wasatch Plateau—Consists of a limestone
unit underlain by a shale unit, both of lacustrine origin. Millen (1982)
discussed details of the stratigraphy and petrology of the San Pitch
Mountains. Thickness of formation ranges widely, from about 150 to
365 m (500-1,200 ft) ‘

Limestone unit—Pale-yellowish-gray to yellow-brown to light-brown,
thin- to thick-bedded, even-bedded limestone and minor thin beds of
sandstone and tuff. Limestone beds are dense, thinly laminated, and
commonly oolitic; some thin limestone beds are stromatolitic and rich
in ostracods. Forms resistant ledges and low cliffs

Shale unit—Light-green to grayish-green, thin-bedded, fissile, some-
what calcareous shale and sparse interbedded micritic limestone.
Forms gentle slopes

East of Wasatch Plateau—Divided into upper, middle, and lower
members (Moussa, 1965, p. 65-81).

Upper member—Consists chiefly of light-gray to light-brown inter-
leaved thin beds of limestone, marlstone, siltstone, sandstone, and
sparse fissile shale. Includes many gray to white, resistant tuff beds.
Upper oil-shale zone (OSZ-U) arbitrarily selected as base. Contains
units commonly assigned to the “barren and saline facies” of Ryder
and others (1976, fig. 2). As much as 457 m (1,500 ft) thick

Middle member—Consists almost completely of light-green to gray
sandy marlstone. Also contains sparse light-gray beds of limestone,
siltstone, and fissile shale, and a few lenticular sandstone beds that fill
channels. Orange-weathering gray limestone bed marked by many
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bird tracks is at base throughout much of the outcrop. Member is
commonly referred to as the “delta facies” of Ryder and others (1976,
fig. 2). About 915 m (3,000 ft) thick

Lower member—Divisible into three units, an upper and lower
lacustrine shale separated by fluvial deposits. Lacustrine shale
deposits are light brown to light gray, fissile, and contain lenses and
beds of gray to brown limestone and marlstone. Fluvial deposits
consist chiefly of light-gray to light-brown siltstone and sandstone
beds with intercalated beds of gray to brown calcareous mudstone.
About 275 m (900 ft) thick

Colton Formation (Eocene)

West of the Wasatch Plateau—Mostly claystone and mudstone
variegated in shades of reddish brown, light gray, or light greenish
gray. Locally includes beds of yellowish-gray to yellowish-brown
siltstone and channel-fill sandstone and reddish-brown conglomerate,
as well as sparse, interlayered, thin beds of platy, light-gray, dense,
finely crystalline limestone. Of mixed fluviatile and lacustrine origin.
Volkert (1980) discussed details of the stratigraphy and petrology of
rocks in the San Pitch Mountains. Ranges in thickness from 100 to
260 m (325-850 ft)

East of the Wasatch Plateau—Chiefly reddish-brown mudstone with
intercalated beds of light-brown sandstone and siltstone that thicken
and thin irregularly. Locally the mudstone is variegated in shades of
brown, purple, and gray. Of fluvial origin. About460 m (1,500 ft) thick
(Spieker, 1946, p. 139)

Green River and Colton Formations—Only shown in cross sections.

Flagstaff Limestone (Eocene and Paleocene)—Light-gray to yellowish-
gray to light-brown, thin- to thick-bedded, locally massive, fine-
grained, dense limestone and minor dolomite containing some algal
nodules. Red to pink near subjacent red units of Jurassic age.
Contains subordinate interbedded dark-gray, gray, and greenish-gray
calcareous shale. Oncolite-rich limestone beds locally abundant
(Weiss, 1969). Of lacustrine origin. Forms resistant ledges and
prominent hogbacks. Ranges in thickness from 0 in the central part of
the San Pitch Mountains to about 305 m (1,000 ft) on the Wasatch
Plateau

Colton Formation and Flagstaff Limestone, undivided (Eocene and
Paleocene)— Units combined locally for cartographic purposes

TERTIARY AND MESOZOIC SEDIMENTARY ROCKS

North Horn Formation (Paleocene and Upper Cretaceous)—Red to
reddish-brown to brown mudstone, claystone, sandstone, conglom-
eratic sandstone, conglomerate, all of fluvial origin, and sparse
freshwater limestone; lithologies alternate irregularly. Mudstone is
thick bedded to massive; sandstone varies from thin to thick bedded,
commonly crossbedded, and is fine to medium grained. Limestone
beds are thin and dense, locally arenaceous. Formation contains
minor coal beds and carbonaceous seams along east flank of the San
Pitch Mountains near Wales (south of this quadrangle). Formation is
unstable and is marked by many slumps, landslides, earthflows, and
other forms of mass wasting. Ranges in thickness from about 150 to
915 m (500-3,000 ft)

Flagstaff Limestone and North Horn Formation, undivided (Paleocene
and Upper Cretaceous)— Units combined locally for cartographic
purposes

MESOZOIC SEDIMENTARY ROCKS

Price River Formation (Upper Cretaceous)—Gray to light-gray, thin- to
thick-bedded, locally massive, commonly well cemented conglomerate,
conglomeratic sandstone, and sandstone with minor shale. Coarse
conglomerate beds contain well-rounded clasts of light-brown and
purple quartzite, light-gray quartz, light-gray and black chert, and
sparse dark-blue limestone. Sandstone is fine to coarse grained. Of
fluvial origin. Forms steep slopes and low cliffs. Includes Castlegate
Sandstone (Kc) in cross sections. Ranges in thickness from 0 to about
365 m (0-1,200 ft)

Castlegate Sandstone (Upper Cretaceous)—Brownish-gray, locally
conglomeratic, irregularly bedded, massive, fine- to coarse-grained
sandstone. Locally includes some thin, dark-gray, shaly siltstone units
and some beds of carbonaceous shale. Of fluvial origin. Included with
Price River Formation in cross sections. Ranges in thickness from
about 15 to 150 m (50-500 ft)

Indianola Group, undivided (Upper Cretaceous)

Chiefly San Pitch Mountains—Reddish-brown and gray, thick-bedded
to massive, well-cemented conglomerate. Consists of sand, granules,
pebbles, and well-rounded cobbles of white, purple, green, grayish-
green, and light-brown quartzite, light-brown to light-gray chert, white
quartz, and some gray to dark-blue limestone. Contains more
carbonate clasts than Price River Formation (Kpr) and less than North
Horn Formation (TKn). Of fluvial (synorogenic) origin. Ranges in
thickness from 30 to 4,570 m (100-15,000 ft).

Stratigraphic units exposed chiefly near Birch Creek southwest of
Fountain Green and here mapped as part of the Indianola Group
have, in the past, been mapped as the South Flat Formation (Hunt,
1950, 1954). These beds are light-brown, brown, and grayish-brown,
medium-grained, quartzose sandstone with intercalated lenses and
beds of conglomerate. Sandstone beds are even bedded and vary
from thin to thick bedded. These strata near Birch Creek locally
contain discontinuous coal seams and carbonaceous material. Plant
remains common. Exposures are generally limonite stained. These
beds may be correlative with the Blackhawk Formation. As much as
870 m (2,850 ft) thick (Hunt, 1950, p. 60)

Chiefly Cedar Hills—Divisible into four interbedded marine and
nonmarine units that are essentially correlative with the following
formations as exposed in Sixmile Canyon (near Sterling, south of this
quadrangle) along the west flank of the Wasatch Plateau (in descending
order): Sixmile Canyon Formation (conglomerate, conglomeratic
sandstone, and sandstone), Funk Valley Formation (conglomeratic
sandstone and sandstone), Allen Valley Shale, and Sanpete Formation
(conglomeratic sandstone and sandstone) (Jefferson, 1982)

Blackhawk Formation (Upper Cretaceous)— Sandstone, shaly siltstone,
shale, carbonaceous shale, and coal of continental and deltaic origin.
Sandstone beds are light gray, light brown, brownish gray, and locally
reddish brown, thin to medium bedded, crossbedded, and fine to
medium grained. Many thin to thick coal zones are in lower part; a
major, thick coal zone at base directly overlies Star Point Sandstone.
Includes Star Point Sandstone (Ksp) in cross sections. Ranges in
thickness from about 200 m to 305 m (700-1,000 ft)

Star Point Sandstone (Upper Cretaceous)—Light-brown to brown, thin-
to medium-bedded, sandstone, shale, and shaly siltstone of near-
shore and beach origin. Sandstone is fine to medium grained. Locally
consists of three sandstone units (in descending order): Spring
Canyon, Storrs, and Panther Tongues. Sandstone units are separated
by beds of shale and shaly siltstone. Included with Blackhawk
Formation (Kbh) in cross sections. Formation ranges in thickness from
about 61 to 305 m (200-1,000 ft); generally about 107 m (350 ft) thick

Mancos Shale (Upper Cretaceous)— Throughout much of the Wasatch
Plateau, consists of the following five members in descending order:
Upper part of the Blue Gate Member, Emery Sandstone Member,
lower part of Blue Gate Member, Ferron Sandstone Member, and
Tununk Member. In this quadrangle, most are concealed in the
subsurface. The five members are grouped into three units: Upper
part of the Blue Gate Member (Kmub), Emery Sandstone Member
(Kme), and lower part of the Mancos Shale which includes the lower
part of the Blue Gate, the Ferron Sandstone, and the Tununk Member
(Kml)

Upper part of Blue Gate Member—Light-gray to gray, thin- to
medium-bedded, even-bedded shale, shaly siltstone, and minor
interbedded sandstone. Thickness uncertain; possibly as much as 245 m
(800 ft) thick

Emery Sandstone Member—Consists of upper and lower sandstone
units separated by a middle shale unit. Member is about 90 m (285 ft)
thick

Lower part of Mancos Shale—Only shown in cross sections. Includes
units of the Blue Gate, Ferron Sandstone, and Tununk Shale
Blue Gate Member—Light-, bluish-, and dark-gray, thin- to medium-
bedded shale and shaly siltstone. Includes sparse discontinuous
ledges of silicified shale. As much as 610 m (2,000 ft) thick
Ferron Sandstone Member—Chiefly light-brown, thin- and even-
bedded, crossbedded, very fine to fine-grained sandstone. Locally
contains many large;round concretions. In places, contains a middle
light-gray to dark-gray shale unit. About 50 m (160 ft) thick
Tununk Member—Light- to dark-gray, thin- to medium-bedded,
even-bedded shale and shaly siltstone. Ranges in thickness from 120
to 200 m (400-650 ft)

Dakota Sandstone (Upper Cretaceous)—Only shown in cross sections.
Tan to light-brown, thin-bedded, crossbedded, fine- to medium-
grained, quartzose sandstone. Contains thin, discontinuous, carbo-
naceous seams. Of beach to marginal-marine and deltaic origin.
Thickness ranges from 0 to 9 m (0-30 ft). Only in the subsurface in this
quadrangle

Cedar Mountain Formation (Lower Cretaceous)—Dominantly massive
to thick-bedded mudstone, variegated in shades of purple, red, gray,
and green. Contains sparse, interleaved, discontinuous, thin beds of
conglomerate, sandstone, and freshwater limestone. Commonly
characterized by abundant light-gray, rounded limestone nodules. In
San Pitch Mountains, from Chriss Canyon northward, thin orange-red
conglomerate beds in upper part grade upward to red and gray
massive conglomerate beds of Indianola Group. Thickness ranges
from about 20 m to 430 m (60-1,400 ft)

Twist Gulch Formation (Middle Jurassic)—Reddish-brown, thin- to
medium-bedded, even-bedded, fine-grained, marine sandstone,
shaly siltstone, and shale. Locally includes light-gray, interbedded,
laminated to thin-bedded, crossbedded sandstone. North of this
quadrangle, equivalent rocks are mapped with the Preuss Sandstone.
Thickness estimated at about 915 m (3,000 ft) (Hardy, 1952, p. 23)

Arapien Shale (Middle Jurassic)—Only shown in cross sections.
Described in “Intrusive masses of Arapien Shale” (T(Ja))

Twin Creek Limestone (Middle Jurassic)—Dominantly light to dark gray,
thin- to medium-bedded, even-bedded, dense, argillaceous, marine
limestone. In places, intensely folded and fractured. Includes the
following seven members in descending order: Giraffe Creek, Leeds
Creek, Watton Canyon, Boundary Ridge, Rich, Sliderock, and
Gypsum Spring. All members except the Giraffe Creek are exposed in
this quadrangle. Twin Creek Limestone and Arapien Shale are
complexly interrelated in this general area (Sprinkel, 1982). Thickness
uncertain, possibly 150-305 m (500-1,000 ft)

Navajo Sandstone (Lower Jurassic and Upper Triassic?)—Light-tan
and reddish-brown, thick-bedded to massive, fine- to coarse-grained,
friable, quartzose sandstone. Crossbedded in large sweeping tangential
festoons. Moderately well cemented by calcium carbonate and iron
oxide; forms cliffs and steep slopes. In places, sandstone is light tan
and has large, irregular, reddish-brown mottles. Thickness ranges
from 425 to 460 m (1,400-1,500 ft)

Ankareh Formation (Upper and Lower Triassic)—Reddish-brown to
dark-reddish-brown, thin- to thick-bedded, even-bedded, shaly
siltstone, and fine- to medium-grained, ripple-marked sandstone.
Some sandstone units are crossbedded. Forms gentle to moderate
slopes and long strike valleys. About 425 m (1,400 ft) thick

Thaynes Limestone (Lower Triassic)—Reddish-gray, thin- to medium-
bedded, even-bedded limestone containing some interlayered beds of
red and gray shale. Forms moderate slopes and rounded hills.
Thickness about 380 m (1,250 ft) .

Woodside Formation (Lower Triassic)—Reddish-brown to dark-red,
thin- to medium-bedded, even-bedded, shaly siltstone and fine-
grained sandstone. Weakly cemented by iron oxide and calcium
carbonate. Moderately resistant; forms valleys and gentle slopes.
Thickness about 60 m (200 ft)
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Thaynes Limestone and Woodside Formation, undivided (Lower
Triassic)—Only shown in cross sections. Units combined locally for
cartographic purposes

Triassic strata, undivided—Only shown in cross sections. Includes the
Ankareh Formation, Thaynes Limestone, and Woodside Formation

PALEOZOIC SEDIMENTARY ROCKS

Park City Formation (Lower Permian)—Light-brown to light-gray, thin-
to medium-bedded, even-bedded, resistant limestone that contains
nodules and thin beds of light-gray to black chert. Forms rounded hills
and moderate slopes. Thickness about 215 m (700 ft)

Diamond Creek Sandstone (Lower Permian)—Light-brown to orange-
brown, thin- to medium-bedded, even-bedded, fine- to medium-
grained, quartzose sandstone. Well cemented by calcium carbonate;
forms cliffs and steep slopes. About 280 m (900 ft) thick

Kirkman Limestone (Lower Permian)—Light- to dark-gray, thin- to
medium-bedded, even-bedded, dense limestone that contains some
intraformational breccia. About 90 m (300 ft) thick

Diamond Creek Sandstone and Kirkman Limestone, undivided
(Permian)—Units combined locally for cartographic purposes

Oquirrh Formation (Permian and Pennsylvanian)—Brown, grayish-
brown, and grayish-blue interbedded limestone, sandstone, and
quartzite. Carbonate rocks dominate the lower part of sequence;
clastic rocks the upper part. Thickness uncertain, but likely about
3,355 m (11,000 ft) (Johnson, 1959, p. 8)

Permian and Pennsylvanian rocks, undivided—Only shown in cross
sections. Includes Park City Formation (Ppc), Diamond Creek
Sandstone (Pdc), Kirkman Limestone (Pk), and Oquirrh Formation
(PPo)

Manning Canyon Shale (Lower Pennsylvanian and Upper Mississip-
pian)—Dark- to brownish-gray shale containing interleaved lenses of
brown quartzitic sandstone and bluish-gray limestone. Forms prom-
inent strike valleys locally mantled by large landslides and lobate
earthflows. Thickness ranges from 305 to 520 m (1,000-1,700 ft)
(Rigby and Clark, 1962, p. 21)

Great Blue Limestone (Upper Mississippian)—Light-bluish-gray to
bluish-gray limestone and some shale. The limestone is chiefly thick
bedded to massive and has been much fractured. About 91 m (300 ft)
thick

Humbug Formation (Upper Mississippian)—Light-brown to brown,
thin- to medium-bedded sandstone interbedded with light-gray sandy
limestone and minor shale and dolomite. Sandstone beds are locally
quartzitic. A section measured through part of the Humbug totaled
about 107 m (350 ft) in the Long Ridge area (Muessig, 1951, p. 210).
The formation ranges from 183 to 245 m (600800 ft) thick in the
southern Wasatch Range (Rigby and Clark, 1962, p. 21)

Deseret Limestone (Upper and Lower Mississippian)—Dark-bluish-
gray, thin-bedded limestone that contains abundant interlayered
lenticular thin beds of black chert. Chert is characteristic and is found
wherever the formation is exposed. Limestone is commonly medium
to coarsely crystalline. A few thin shale beds are near base. Includes
minor interbedded dolomite. Thickness ranges from 183 to 275 m
(600-900 ft) (Rigby and Clark, 1962, p. 19)

Gardison Limestone (Lower Mississippian)—Dark-bluish-gray, thin-
bedded fossiliferous limestone containing minor interleaved dolomite.
Highly fossiliferous beds are characteristic. Contains abundant black
and light-gray chert as nodules and thin seams. Lower part of
formation is marked by scree-covered slopes, upper part forms
prominent cliffs and steep slopes. Likely correlative with part of the
Madison Limestone of Montana, Wyoming, and northern Utah.
Ranges in thickness from 183 to 275 m (600-900 ft) in the southern
Wasatch Range (Rigby and Clark, 1962, p. 19)

Fitchville Formation (Lower Mississippian and Upper Devonian)—
Dark-gray to black, medium-bedded to massive dolomite and minor
interbedded black shale. The dolomite has a fetid odor when broken
and locally is moderately fossiliferous, containing mostly horn corals
but also crinoids and gastropods. Formation is about 70 m (230 ft)
thick in the Long Ridge area (Brady, 1965, p. 24) but ranges from
about 30 to 91 m (100-300 ft) in and near the southern Wasatch
Range (Rigby and Clark, 1962, p. 19)

Mississippian and Devonian rocks, undivided—Includes units of the
Deseret Limestone (Md) and Gardison Limestone (Mg) and the
Fitchville Formation (MDf). Units combined locally for cartographic
purposes

Upper Devonian rocks of uncertain correlation—Probably includes
units of the Pinyon Peak Limestone and the Victoria Formation.

Pinyon Peak(?) Limestone—Dark-gray to gray silty to argillaceous
limestone. Commonly mapped as part of the Fitchville Formation
(MDf). Thickness ranges from 21 to 91 m (70-300 ft) (Rigby and
Clark, 1962, p. 19)

Victoria(?) Formation— See following description

Devonian and Ordovician rocks, undivided—Includes the Victoria
Formation and Opohonga Limestone. Units combined locally for
cartographic purposes

Victoria Formation (Upper Devonian)—Light-brown quartzose sand-
stone and minor interbedded dolomite. About 2 m (7 ft) thick on Long
Ridge; possibly absent from the southern Wasatch Range (Rigby and
Clark, 1962, p. 18)

Opohonga Limestone (Lower Ordovician)—Bluish-gray limestone
containing intraformational conglomerate beds. About 27 m (90 ft)
thick on Long Ridge (Peterson, 1953, p. 14)

Upper Cambrian rocks, undivided— Includes units of the Ajax Dolomite
and Opex Formation

Ajax Dolomite—Light-gray to dark-gray, mottled dolomite and minor
limestone. About 27 m (90 ft) of Ajax is exposed on Long Ridge.
Uncertain if exposed in the southern Wasatch Range (Hintze, 1962,
p. 14)

Opex Formation—Dark-bluish-gray dolomite that contains some
cherty beds and a few oolite beds. Ranges in thickness from about 30
to 145 m (100-475 ft) .

Middle Cambrian rocks, undivided—Includes units of the following
formations (in descending order): Cole Canyon Dolomite, Bluebird
Dolomite, Herkimer Limestone, Dagmar Dolomite, and Teutonic
Limestone

Cole Canyon Dolomite—Alternating light- and dark-gray beds of
dolomite that locally contain sparse, small twig-like rods. Ranges in
thickness from 88 to 152 m (290 to 500 ft) on Long Ridge, and from
70 to 140 m (230-460 ft) in the southern Wasatch Range (Hintze,
1962, p. 13)

Bluebird Dolomite—Dark-bluish-gray dolomite characterized by white,
sinuous twig-like rods of dolomite scattered irregularly through the
formation. Ranges in thickness from 30 to 52 m (100-170 ft) on Long
Ridge, and from 30 to 58 m {100-190 ft) in the southern Wasatch
Range

Herkimer Limestone—Bluish-gray limestone characterized by abundant
orange-mottled siltstone. Similar in appearance to the Teutonic
Limestone but separated from that unit by the white Dagmar
Dolomite. Cliff former. About 91 m (300 ft) thick on Long Ridge;
ranges in thickness from 70 to 137 m (230450 ft) in the southern
Wasatch Range (Hintze, 1962, p. 12)

Dagmar Dolomite—Light-gray to white, dense, thin-bedded dolomite
that contrasts sharply with both the underlying and overlying darker
limestone units. About 30 m (100 ft) thick

Teutonic Limestone—Bluish-gray limestone characterized by abundant
orange mottled siltstone. Ranges in thickness from about 85 to 145 m
(280475 ft)

Ophir Formation (Middle Cambrian)— Pale-green to olive-green phyllitic
shale. Light-green sandstone beds are interleaved in basal part and
light-brown limestone beds are common in the middle. Forms gentle
slopes between cliffs and steep slopes formed on underlying Tintic
Quartzite (€t) and overlying Teutonic Limestone (part of unit €mu).
About 91 m (300 ft) thick on Long Ridge and 76 m (250 ft) thick in the
southern Wasatch Range (Hintze, 1962, p. 11)

Diabasic lava flow (Cambrian)—Dark-grayish-red to purplish-gray,
porphyritic, amygdaloidal, diabasic lava flow. Occurs chiefly in lower
part of the Tintic Quartzite (€t). Crops out between North Creek
canyon and Dry Canyon in the southern Wasatch Range. Primary
minerals are labradorite, augite, magnetite, and ilmenite, which have
locally been altered to serpentine, kaolinite, sericite, calcite, and iron
oxides (Bullock and Abbott, 1951, p. 119). Ranges in thickness from 6
to 27 m (20-90 ft) (Abbott, 1951, p. 8)

Tintic Quartzite (Lower Cambrian)—Light-brown to orange-brown,
thin- to medium-bedded, fine- to medium-grained quartzite. Grains
are coated with limonite. Locally contains basal conglomerate. Forms
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resistant, steep ledges and slopes. Ranges in thickness from about 275
to 335 m (900-1100 ft) in southern Wasatch Ranage (Hintze, 1962,
p. 11)
Ophir Formation and Tintic Quartzite, undivided (Middle and Lower
Cambrian)—Units combined locally for cartographic purposes

Mesozoic and Paleozoic rocks, undivided—Only shown in cross
sections. Includes Ankareh Formation (Ra), Thaynes Limestone (Rt),
Woodside Formation (kRw), Park City Formation (Ppc), Diamond
Creek Sandstone (Pdc), Kirkman Limestone (Pk), Oquirrh Formation
(PIPo), Manning Canyon Shale (PMmc), Great Blue Limestone
(Mgb), Humbug Formation (Mh), Deseret Limestone (Md), Gardison
Limestone (Mg), Fitchville Formation (MDf), Upper Devonian rocks
of uncertain correlation (Du), Devonian and Ordovician rocks,
undivided (DO), Upper Cambrian rocks, undivided (€u), Middle
Cambrian rocks, undivided (€mu), Ophir Formation (€0), Diabasic
lava flow (€df), and Tintic Quartzite (€t)

. PROTEROZOIC AND ARCHEAN METAMORPHIC ROCKS

- Big Cottonwood Formation (Middle Proterozoic)—Maroon quartzite,
arkosic sandstone, and siltstone containing interbedded green, red,
brown, and yellowish-green phyllitic shale. Thickness uncertain,
possibly as much as 375 m (1230 ft) thick (Metter, 1955, p. 218)

- Farmington Canyon Complex (Early Proterozoic and Archean)—Dark-
gray to reddish-gray foliated rocks, chiefly schist, granitoid gneiss, and
amphibolite, that have been intruded by dikes of pegmatite and
medium-to coarse-grained granite. Thickness unknown

-' Devonian, Ordovician, Cambrian, Proterozoic, and Archean rocks,
undivided—Includes Fitchville Formation (MDf), Devonian rocks of
uncertain correlation (Du), Devonian and Ordovician rocks, undivided
(DO), Upper Cambrian rocks, undivided (€u), Middle Cambrian rocks,
undivided (€mu), Ophir Formation (€0), Diabasic lava flow (€df), and
Tintic Quartzite (€t)

EXTRUSIVE IGNEOUS ROCKS AND THEIR PRODUCTS

Laguna Springs Volcanic Group (Oligocene and Eocene)—Chiefly
latitic and andesitic tuffs having interbedded volcanic lava flows and
volcanic mudflow breccia. Thickness of Laguna Springs uncertain,
posssibly as much as 300 m (1,000 ft) (Muessig, 1951, p. 119)

Main body—Tuff is light to dark gray, fine to coarse grained, and
contains small to large fragments of sedimentary and igneous rock.
Flows are dark gray and coarsely porphyritic and contain orthoclase,
plagioclase, hornblende, and biotite as common phenocrysts. Thickness
unknown. Where breccia predominates, it is mapped as a separate
unit (Tlsv)

Volcanic mudflow breccia—Dark- to brownish-gray, locally reddish-
gray, thick-bedded to massive breccia consisting of a heterogeneous
mixture of small to very large, angular to subangular fragments of
dark-gray andesite, gray latite, and some blocks of sedimentary rock
enclosed in a fine-grained matrix. Weathers to rounded slopes strewn
with boulders. Thickness unknown

Goldens Ranch Formation of Muessig (1951) (lower Oligocene to
upper Eocene)—Volcaniclastic and pyroclastic rocks, including ash-
flow and welded tuff and stream-deposited conglomerate and
sandstone. The main rock unit is a light-gray to gray conglomeratic
sandstone containing rounded igneous (andesite and latite) and
sedimentary (quartzite and limestone) clasts. Tuff is light gray to light
brown and contains sparse andesite clasts. Includes Sage Valley
Limestone Member and a few interbedded lava flows. Sage Valley
Limestone Member is light-gray, crystalline, and about 30 m (100 ft)
thick (Muessig, 1951, p. 98); it contains abundant plant remains.
Goldens Ranch Formation intertongues with breccia associated with
Laguna Springs Volcanic Group (Tls) (Morris and Lovering, 1961,
p. 126). Thickness unknown; at least 305 m (1,000 ft) thick. Likely

- correlates with the Moroni Formation (Tm)

Moroni Formation (lower Oligocene to upper Eocene)—Volcaniclastic
and pyroclastic rocks, including ash-flow and welded tuff and stream-
deposited conglomerate and sandstone. Tuff commonly is porous
and friable, but locally includes light-gray, gray, brown, light-red, and
greenish-gray rhyolitic welded tuff containing rounded andesite
clasts. Phenocrysts in ash-flow units are abundant and consist of
quartz, alkalic feldspar, biotite, and some pumice (Cooper, 1956).
Conglomerate beds are crudely bedded and commonly poorly sorted
and contain volcanic cobbles and pebbles and well-rounded clasts of
tan and maroon quartzite and dark-blue limestone. Thickness of unit
ranges greatly throughout area; maximum thickness is about 610 m
(2,000 ft) (Cooper, 1956, p. 21). Probably correlates with the Goldens
Ranch Formation of Muessig (1951)

Volcanic rocks of uncertain correlation and age—Only shown in cross
sections. Volcaniclastic and pyroclastic rocks similar to the Goldens
Ranch (Tgr) and the Moroni Formations (Tm) in appearance,
lithology, and contained clasts

INTRUSIVE IGNEOUS ROCKS OF THE
LEVAN AREA (JOHN, 1972)

Syenodiorite porphyry (lowermost Miocene to uppermost Oligocene)—
Light-greenish-gray syenite porphyry stock near Levan. Phenocrysts
(20 percent of rock) consist of hornblende (about 15 percent) and
feldspar (about 5 percent). Accessory minerals are magnetite, apatite,
and sphene. Groundmass is aphanitic and includes andesine,
orthoclase, and hornblende

Monzonite (lowermost Miocene to uppermost Oligocene)—Light-gray
to gray, fine-grained, slightly porphyritic monzonite intrusion in the
Levan area. Phenocrysts (10 percent of rock) consist of plagioclase
(oligoclase-andesine) (about 8 percent), hornblende (about 1 percent),
and biotite (about 1 percent). Accessory minerals are apatite, sphene,
and magnetite. Groundmass includes plagioclase, orthoclase, and
sparse quartz ;

Monzonite porphyry (lowermost Miocene to uppermost Oligocene)—
Light-gray to gray, porphyritic dikes and two small stocks of
monzonite porphyry in the Levan area. Phenocrysts (32 percent of
rock) consist of plagioclase (andesine) (about 20 percent), hornblende
(about 10 percent), and biotite (about 2 percent). Accessory minerals
consist of apatite, magnetite, sphene, and zircon. Groundmass
consists of plagioclase, orthoclase, and sparse quartz

Intrusive igneous rocks (lowermost Miocene to uppermost Eocene)—
Small dikes, sills, stocks, and bosses of differing composition. Most are
exposed near Levan and consist of intermediate-composition rocks
such as diabase, monzonite, and syenodiorite (John, 1972). Includes
felsite dikes and sills in the Cedar Hills (Schoff, 1951, p. 636). Also

includes, elsewhere in the area, a few dark-gray to black, thin (1-2 m
(3-6 ft)), porphyritic lamprophyre dikes and sills, chiefly minette rich
in biotite, that is intruded into the sedimentary rocks (Phillips, 1962,
p. 68-69; Loughlin, 1918, p. 103)

Contact—Approximately located or inferred

Gradational contact—Areas in which adjacent units grade into one
another

—= = Intrusive sedimentary contact—Approximately located or inferred.
Rectangles rest on intrusive sedimentary unit

—Tﬁﬂ-H- Fault—Dashed where approximately located; dotted where concealed.
Bar and ball on downthrown side. Hachures indicate Holocene fault
scarp. Arrows in cross sections indicate direction of relative movement

—A—A— Thrust fault— Sawteeth on upper plate

——~A-?-A— High-angle reverse fault—Approximately located. Sawteeth on upthrown
side. Dotted where concealed; queried where position is uncertain

-1 Frosional escarpment—Location where an erosional escarpment,
formed on Charleston-Nebo thrust plate, passes below cover of
younger rocks. Locally escarpment may coincide with distal margin of
thrust plate

Axis of diapiric fold—Dashed where approximately located or inferred.
Solid lines designate folds whose trends are determined by discrete
geologic outcrops

Oil-shale zones in Green River Formation

0SZ-U U
pper zone
- Base of saline facies—As mapped in adjacent areas
- . Mahogany zone
i Lower zone
- Strike and dip of beds
S Inclined
@ Horizontal
—_—— Vertical
-0 Overturned
66

——Ca—— Calcite dike

Mines and prospects

R Abandoned mine

X Prospect

RU Abandoned uranium mine
Xu Uranium prospect

R sa Abandoned salt mine

R 6y Gypsum quarry

R 6y Abandoned gypsum quarry
R Ca Abandoned calcite quarry





