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INTRODUCTION

A program of topographic and
geologic mapping in the Marysvale
region was started by the U. 5. Geo-
logical Survey in 1936. This pro-
gram included areal geologic
mapping of four 15-minute quadran-
gles and part of another, The
Marysvale quadrangle is one of
those four.

Approximately 50 square miles of
the northwest corner of the Marys-
vale quadrangle was mapped by
Eugene Callaghan in 1938 on the
then available contour map of
Marysvale and vicinity. Aerial
photographs of the rest of the
Marysvale quadrangle were made in
1943 at a scale of 1:24,000 and the
geology was mapped on these photo-
graphs by Max E. Willard in 1944-45.

The authors acknowledge the
helpful cooperation of the people of
Marysvale and in particular the aid
given by John Henry, Lafe King,
Irv Mellor, and George Kennedy.
The authors were assisted in the
geologic mapping by P. D. Proctor,
James Barnes, and V. C. Kelley.

Dutton's (1880) classic report on
the geology of the High Plateaus of
Utah is the first and only compre-
hensive report on the general geol-
ogy of the Marysvale area. Subse-
quent reports by Butler and Gale
(1912), Loughlin (1915), Butler and
others (1920), and Callaghan (1938,
1939) deal with specific aspects of
geology. The first four publications
mentioned deal primarily with the
general geology as related to min-
eral deposits with special emphasis
on the features associated with
alunite. The last-mentioned publi-
cation by Callaghan includes an
areal geologic map of the northwest
corner of the Marysvale quadrangle
and a detailed deseription of the
petrography and petrology of the
voleanie rocks.

Uranium mineralization in the
Marysvale region has not been
described in this report. For a
treatment of the subject the reader
is referred to Walker and Osterwald
(1957) for a summary of minerali-
zation and to Kerr and others (1957)
for a deseription of uranium deposits
and wall-rock alteration.

The Marysvale quadrangle, which
comprises an area of about 235
square miles, is centrally located in
the High Plateaus of Utah. It
includes along its western edge the
lower slope of the Tushar Mountains
and a segment of the Sevier Valley,
locally known as the Marysvale
Valley. Initseastern half the quad-
rangle includes approximately 100
square miles of the west-central part
of the Sevier Plateau. The altitude
of this surface of the Sevier Plateau
ranges between 9,000 and 10,000 feet
above sea level, and it is 2,000 to 5,000
feet above the Sevier Valley. The
surface is gently rolling and in
general gradually sloping to the
east-southeast. This surface is for
the most part an area of grassland
with scattered aspen and spruce
groves.

A major fault-line scarp forms
most of the western front of the
plateau, and its slopes to the
Sevier Valley are steep, commonly
descending 2,000 feet in a hori-
zontal distance of 1 mile. Several
streams in the central part of the
plateau have V-shaped gorges 1,000
feet or more deep; of these Tibadore,
Dry Creek, and Manning Creek can-
yons are the most spectacular.

The western front of the Sevier
Plateau is poorly defined near the
southern boundary of the Marys-
vale quadrangle. South of the val-
ley of Swift Spring Creek the
plateau appears to include the
northward-sloping highland east of
Piute Reservoir.

The Sevier Valley in the Marys-
vale quadrangle is 5 to 6 miles wide
and includes at the north the White
Hills upland, at the south the Piute
Reservoir highland, and between
these the relatively low gently slop-
ing areas of The Elbow, The Bench,
and their continuations north and
south. In the less rugged areas
gravel terraces and alluvial fans are
prominent features. Through the
central part of the valley the north-
south-trending flood plain of the
Sevier River is, at its widest part,
approximately a mile across. There
the Sevier River has sharp meanders
and numerous oxbow lakes. The
flood plain is bounded by the gorge
north of Piute Reservoir at the south
and by Marysvale Canyon at the
north. The winding Marysvale
Canyon, which is labeled Sevier
Canyon on the Marysvale quadran-
gle map, and the gorge just north of
Piute Reservoir appear to be in part
a series of incised meanders.

Marysvale, the only town in the
quadrangle, had a population of 626
in 1947. It is the terminus of a
branch of the Denver and Rio
Grande Western Railroad, 198 miles
south of Salt Lake City. One hard-
surfaced road, U. S. Highway 89,
passes north-south through Marys-
vale. Much of the Sevier Valley is
erossed by usable dirt roads but
most of the valley highlands and the
Plateau are accessible only on foot
or horseback.

The Marysvale guadrangle is
largely underlain by Tertiary vol-
canic rocks. These rocks range
from basalt to rhyolite with latite
the dominant group. Pyroclastics
of latitic composition make up the
greater volume of the material. The
voleanic sequence includes three
larger stratigraphic units: a Mio-
cene(?) unit of latitic pyroclasties
and flows, a Pliocene(?) unit of
rhyolite, rhyolite tuffs, latite, and
latite tuffs, and a unit of late Plio-
cene or early Pleistocene basalt
flows. Between each of the above
units are conspicuous erosional
unconformities.

Underlying most of the alluvium
of the Sevier Valley and containing
intercalated basalt flows are the
fanglomerates of the late Pliocene
or early Pleistocene Sevier River
formation. The only other expo-
sures of sedimentary rocks in the
Marysvale quadrangle are at the
west border in Gold Guleh and the
valley of Tenmile Creek. In this
area the Miocene(?)voleanic rocks
rest on a thin conglomerate, prob-
ably of Tertiary age, that lies with
angular unconformity on quartz-
ite, sandstone,shale, and limestone
beds; the rocks below the uncon-
formity correlate with the Navajo
sandstone and Arapien shale.

JURASSIC AND JURASSIC(?)
SEDIMENTARY ROCKS

Sedimentary rocks crop out in a
small area along the west edge of
the quadrangle from Tenmile Creek
northward to a point about half a
mile north of Gold Gulch. The
rocks in this area are continuous
with those exposed on Deer Trail
Mountain in the adjacent Delano
Peak quadrangle. The section on
Deer Trail Mountain was described
by Butler and others (1920, p. 538).

Navajo sandstone.—Limited expo-
sures of the Navajo sandstone of
Jurassic and Jurassic(?) age in Gold
Guleh dip south-southeast under the
Arapien shale of Late Jurassic age.
The Navajo sandstone in the Marys-
vale and Delano Peak quadrangles is
similar in most respects to the for-
mation in other parts of the
Southwest, except that in these
quadrangles it is sufficiently indu-
rated to be termed quartzite. The
rock is light brownish gray and has
strongly developed aeoclian-type
crossbedding. At least 1,000 feet of
the formation is exposed in the
Delano Peak quadrangle.

Arapien shale.—The strata above
the Navajo sandstone and below the
angular unconformity at the base of
the Tertiary system have been
assigned to the Arapien shale
(Spieker, 1946). Two members are
recognizable, but they have not been
mapped separately. The lower unit,
the Twelvemile Canyon member,
consists of 1,000 feet of medium- to
thin-bedded gray limestone with
buff-weathering shaly beds, and
1,140 feet of gray shale that weath-
ers buff and eontains two 150-foot
thicknesses of reddish-brown sand-
stone. The overlying Twist Gulch
member, largely confined to Tenmile
Canyon, consists of reddish-brown
siltstone, sandstone, and shale. The
maximum thickness exposed is
about 700 feet.

Fossils from the limestone in the
lower part of the formation were
identified by J. B. Reeside Jr., of
the U. S. Geological Survey as be-
longing to the Carmel fauna. This
identification suggests that this
part of the Arapien and the Carmel
formation are correlatives.

TERTIARY CONGLOMERATE
AND SANDSTONE

Resting unconformably on the
shales and sandstones of the Arap-
ien shale in Gold Gulch and Tenmile
Creek is a thin conglomerate, gener-
ally not more than 50 feet thick,
that is made exclusively of debris
from the underlying rocks. Con-
formably above the conglomerate
and apparently grading intoitisa
water-laid tuffaceous sandstone
which also contains some detrital
material from the older rocks.
These relations suggest that the
conglomerate and sandstone accu-
mulated just prior to and in part
contemporaneous with the first of
the Miocene(?) voleanism.

MIOCENE(?) IGNEOUS
ROCKS

Bullion Canyon wvolcanics.—The
latitic breccias, tuffs, erystal tuffs,
and flows that make up the lowest
division of the Tertiary voleanic rock
inthe Marysvale and adjacent quad-
rangles were named the Bullion
Canyon voleaniecs by Callaghan
(1939, p. 441-442). He named the
sequence for the occurrence along
Bullion Canyon west of Marysvale
in the Delano Peak quadrangle.

The rocks of the Bullion Canyon
voleaniecs form a large part of the
Marysvale quadrangle. They are
well exposed along the west front
of the Sevier Plateau, on the intra-
valley highlands, and in the Tushar
Mountains.

These earlier Tertiary rocks con-
sist of a thick series of latitic bree-
cias, tuffs and thin flows at the base,
a succession of latite and quartz
latite flows with thin intervening
beds of voleanic breccia, and more
caleic flows and breccias at the top.
The total thickness of these volcanic
rocks in the Marysvale quadrangle
cannot be accurately determined
but it probably exceeds 3,000 feet.

The latitic pyroclastics and thin
flows at the base of the Bullion
Canyon volcanics make up the bulk
of the exposures in Marysvale Can-
yon and in the highland east of Piute
Reservoir, Between 500 and 600 feet
of these latitic pyroclastics is also
exposed along the lower slopes of
the west front of the Sevier Plateau.
The latite and quartz latite flows of
the middle part of the Bullion Can-
yon voleanics are well exposed in the
southern part of the White Hills, and
a thickness of approximately 600
feet is also exposed above the pyro-
clastics on the west front of the
Sevier Plateau. The more calcic
upper group of interbedded pyro-
clasties and flows is exposed in the
higher parts of the southern half of
the quadrangle. Excellent expo-
sures of the more calcic latites
occur on Langdon Mountain in the
east-central part of the quadrangle,
on Forshea Mountain in the south-
east corner of the quadrangle, and
near the head of Dry Creek. On the
map these occurrences are separated
from the rest of the Bullion Canyon
voleanies.

The latite flows of the lower and
middle parts of the Bullion Canyon
voleanics are typically grayish red
but at places may be grayish, red-
dish purple or dark reddish brown.
Most of the flows contain closely
spaced phenoerysts of andesine and
biotite set in a stony groundmass.
The andesine and biotite pheno-
crysts in a specimen believed to be
typical of the upper middle part of
the Bullion Canyon voleanics from
the White Horse mine northeast of
Marysvale are 1 to 5 mm across, the
average being 3 mm. These andesine
phenocrysts are in part euhedral and
at places contain blebs of albite.
Due to the subparallel arrangement
of the platy and prismatic pheno-
erysts and a concentration of dark
particles in parallel layers in the
groundmass the rock has a distinet
primary foliation or flow structure.
A similar structure is typical of
many of the other latite flows; it
is especially well developed in those
exposed on the north side of Dry
Creek Canyon three-quarters of a
mile above the mouth. A chemical
analysis of the latite from the White

Horse mine and the norm for this
rock are shown in column 1 of
tables 1 and 2.

Table 1
Chemical Analyses (in percent)
i 2 3

Si02 60.47 64.72 56.84
Al 04 19.29 15.47 15.81
Fes0y 12T 2.13 497
Fel 3.93 2,18 4.45
Mg0 1.54 1.39 3.10
Cal 2.28 4.02 6.19
Na, 0 3.24 3.73 3.28
K;0 5.11 3.32 2.30
H.0-— A4 .06 AT
H:0+ 61 2.26 1.33
Ti02 .56 .60 1dl
C0s 49 none none
P,0; 02 2 21
S none 02 none
Mno 38 15 16
Bal not determined a3 .08

Total 99.63 100.40 100.00

(1) Fresh latite from White Horse
alunite mine (analyst: Cyrus
Feldman, U. S. Geological Sur-
vey)

(2) Caleic latite from north of Dry
Lake west of Forshea Mountain
(analyst: Charles Milton, U. 8.
Geological Survey)

(3) Roger Park basaltic breccia
near the head of Dry Creek
Canyon (analyst: Charles Mil-
ton, U. S. Geological Survey)

Table 2
Norms (in percent)

1 2 3
Quartz 12.30 20.04 11.34
Orthoclase 30.02 19.46 13.34
Albite 27.25 3144 2777
Anorthite 11.40 15.85 21.68
Corundum 4.18 C el oy
Hypersthene 10.00 6.55 13.68
Magnetite =l 3.02 7.18

Hematite 1.28 = J
Limonite 1.06 1.22 213
Apatite — _____ .34 .34
Subtotal 97.49 97.92 9746
Water 1.05 232 1.50

S5 S 02
BaO i 13 .08
Total 9854 100.39 99.04

(1) Fresh latite from White Horse
alunite mine

(2) Caleie latite from north of Dry
Lake west of Forshea Mountain

(3) Roger Park basaltic breccia near
head of Dry Creek Canyon

The pyroclasties of the lower and
middle parts of the Bullion Canyon
voleanies range in size from dust to
coarse fragments several feet
across. In general the fragments
are of porphyritic latite, or quartz
latite, similar in composition, color,
and texture to the associated flows.
Rude stratification locally evident
in these pyroclastics appears to be
the result of changes in the size of
the fragments ejected during sue-
cessive eruptions. In general the
attitudes of the stratification planes
within a larger pyroclastic unit do
not parallel the contact of that unit
with the overlying and underlying
flows. Each of the larger pyroclastic
units is a composite of small lentic-
ular layers some of which are very
long compared to their width. A
cross section of this composite strue-
ture in the pyroclastics is well
exposed in Marysvale Canyon.

The 500 to 600 feet of caleiclatites
and pyroclastics near the top of the
Bullion Canyon volcanies is typi-
cally medium light gray to medium
gray. Most of the latite is porphy-
ritic; phenocrysts of euhedral biotite
2 to 5 mm across are common and
hornblende needles up to 5 mm long
are everywhere present. A specimen
typical of this part of the Bullion
Canyon volcanies collected from
Forshea Mountain contained in addi-
tion to biotite and hornblende large-
zoned euhedra ranging from sodic
andesine to calcic oligoclase many
of which in their central parts are
intergrown with an isotropic mate-
rial, possibly glass. The fine-grained
groundmass contains many crystal-
lites, probably plagioclase, and
grains of ilmenite and magnetite.
A chemical analysis and the norm of
this specimen are shown in column 2,
tables 1 and 2.

The Miocene(?) rocks including
the later quartz monzonite are com-
monly altered and this characteristic
can be used in distinguishing the
group. The most widespread altera-
tion resulted in the formation of
carbonate, chlorite, sericite, and
some quartz. Another alteration
superimposed on that described
above has formed alunite, kaolinite,
quartz, and minor amounts of pyrite
at the expense of the earlier primary
minerals. In the Marysvale quad-
rangle this later alteration is of
limited extent and for the most part
concentrated about the intrusive
quartz monzonite bodies. This
alteration could have been largely
accomplished by the interaction of
a sulfate-bearing solution and the
primary minerals of the rock (Wil-
lard and Proctor, 1946). Replace-
ment bodies of alunite resulting
from this alteration were mined for
potash during World War I and for
alumina during World War IL

In an elongate area extending
from a point northeast of Marysvale
to the northern boundary of the
quadrangle, many large bodies of
quartzite are exposed; several of
these are more than 500 feet long
and two are as long as 1,000 feet.
Most of the quartzite is in the
Bullion Canyon voleanics, but some
is in the quartz monzonite. All of it
seems to be Navajo sandstone. Some
of the quartzite apparently was
rafted into the present position by
the Miocene(?) volcanic flows and
the intrusive quartz monzonite;
however some of it may represent
hills of underlying bedrock that
were covered by the volcanics and
subsequently exposed by erosion.

Quartz monzonite.—Intrusive
bodies of Miocene(?) quartz monzo-
nite oceur along a line trending east-
northeast just north of Marysvale
(Callaghan, 1939). Inthe Marysvale
quadrangle this intrusive quartz
monzonite is exposed in two small
areas: one near the head of Marys-
vale Canyon, the other approxi-
mately 1 mile east of Marysvale
Canyon at the north boundary of the
quadrangle. The gquartz monzonite
occurs chiefly as small stocks in-
truded into the Bullion Canyon vol-
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canics. The Mount Belknap rhyolite
of the Pliocene(?) voleanic rocks
lies on the eroded surface of this
quartz monzonite.

The appearance of the quartz
monzonite is markedly different
from place to place, even within the
same body. The mineralogy of the
rock, however, is very similar
throughout. The quartz monzonite
ranges from almost black through
medium gray to greenish gray. In
the smaller bodies it is fine grained
and at places even porphyritic; but
typically, as at the south end of
Marysvale Canyon, it is equigranular
and granitoid in appearance. The
rock consists of calcic oligoclase,
orthoelase, quartz, augite, and bio-
tite; accessory magnetite, apatite,
and titanite; and later tourmaline,
epidote, chlorite, and sericite.

In the contact zone surrounding
the intrusive quartz monzonite, the
altered latite of the Bullion Canyon
voleanies is commonly pink, but at
places it is black or green. In the
pink rock the groundmass is an
aggregate of orthoclase and quartz,
and the plagioclase phenocrysts of
the latite are partly replaced by
orthoclase. At places much mag-
netite and some biotite have been
introduced. Locally, epidote and
chlorite are in sufficient amounts
to give the rock a greenish cast.

PLIOCENE(?) VOLCANIC
ROCKS

Roger Park basaltic breceia.—Only
the thin northern edge of the Roger
Park basaltic breccia, named from
an area at the south margin of the
adjoining Delano Peak quadrangle,
is preserved in downfaulted blocks
in Marysvale Valley west of the
Piute Reservoir and at points on the
summit of the Sevier Plateau. Out-
side the Marysvale quadrangle this
formation is widely distributed and
makes up most of the Sevier Plateau
gsouth of Kingston Canyon, the
Awapa Plateau to the east, the
southern part of the Tushar Moun-
tains, and much of the Markagunt
Plateau to the south. It likewise
extends far out into the Great
Basin. The center, or centers, of
eruption is not known.

The formation consists of flows
and breccias that resemble basalt.
The breccias are made of angular
fragments mainly less than 6 inches
in diameter though some are several
feet in diameter. Thin black flows
occur in many places in the forma-
tion and in places flow material
grades into or cements the boulders.
The matrix consists of smaller frag-
ments and ashy material which tend
to weather more rapidly than the
boulders so that steep slopes are
extremely rugged, whereas gentle
slopes, such as those on the Roger
Park basaltic breccia in the Marys-
vale quadrangle, are soil covered but
boulder strewn.

The flows and the breecia frag-
ments range in color from brownish
black to olive black; at many places
they are vesicular. Examined under
the microscope, a specimen of this
rock from the head of Dry Creek
Canyon was found to contain large
phenoecrysts of sodic andesine and
augite in part altered to hornblende.
The andesine phenocrysts are zoned
and in their central parts show a
micrographic texture similar to that
in the calcic latite from Forshea
Mountain. Magnetite and ilmenite
are abundant, constituting 5 to 10
percent of the rock. The magnetite
oceurs in grains that are in part
megascopic size. Small apatite erys-
tals were observed throughout the
section. As can be seen from column
3 of tables 1 and 2 this basaltic-
appearing rock is intermediate in
composition between the typical
calcic latite and basalt.

In the Marysvale quadrangle the
Roger Park basaltic breccia is over-
lain by the Dry Hollow formation.
From evidence mainly outside the
Marysvale quadrangle, the Roger
Park is placed as definitely later
than the Bullion Canyon volcanies.
South of Circleville Canyon, outside
the mapped area, it lies upon the
eroded surface of an intrusion that
has moved upward through sedi-
mentary rocks similar in appearance
to the Upper Cretaceous(?) and
lower Tertiary rocks of the Sevier
and Monroe quadrangles. The brec-
cia is believed to be more closely
related to the younger or Dry
Hollow formation than to the
Bullion Canyon voleanies, even
though in Kingston Canyon south of
the Marysvale quadrangle, there is
some resemblance between them.

Dry Hollow formation.—Flows in
the Dry Hollow formation are
largely latite but quartz latite is
locally present. The flows appear
to have once covered most of the
Marysvale quadrangle, but now
exist only as erosion remnants.
They occur on the Sevier Plateau in
the northeast corner of the quad-
rangle and along the higher parts
of the western edge of the plateau
from Deer Spring Canyon to the
southern boundary. A large rem-
nant of the latite occurs on the intra-
valley highland 2 to 3 miles east of
Marysvale. Separate small patches
also occur in the area adjacent to
Piute Reservoir.

For the most part the latite of the
Dry Hollow formation rests on the
eroded surface of the Miocene(?)
Bullion Canyon volcanics; however,
on a small hill between Bellyache
Canyon and City Creek it lies upon
light-gray to pinkish-gray latite
tuff and breccia. In large areas in
adjacent quadrangles to the north
and west a similar tuffaceous rock
underlies the latite flows. These
rocks have been grouped with the
Dry Hollow formation because of
their close association with the
latite and because they are similar
to it in composition.

In most places in the Marysvale
gquadrangle the latite of the Dry
Hollow formation is the youngest
rock exposed at the surface.
Locally, however, it may be over-
lain by younger rocks, including the
Joe Lott tuff, Sevier River forma-
tion, and late Tertiary or Recent
basalt flows. At three localities a
mile north of the Elbow Ranch on
Manning Creek, a mile northeast of
the Piute Reservoir dam, latite of
the Dry Hollow formation is over-
lain by basalt, which is in turn
overlain by the Joe Lott tuff.
Similar basalt at the same strati-
graphic position is widely exposed
in the Monroe quadrangle.
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A flow typical of the latite in the
Dry Hollow formation that is
exposed on Big Table north of Dry
Creek Canyon ranges in color from
reddish brown through brownish
gray to light brownish gray. It
contains numerous phenoerysts,
whose proportions to the ground-
mass differ from place to place.
Plagioclase phenocrysts as much as
5 mm long, hornblende needles 2 mm
long, and biotite euhedra as much
as 3 mm across are common. Mega-
scopic grains of magnetite sur-
rounded by coatings of red iron
oxide are abundant. The ground-
mass in general is stony in appear-
ance and, although in part fine
grained, contains much glass;
locally it is vesicular.

At a few places, as for example
between Bean Hill and the Dry
Creek guard station, the flows of
the Dry Hollow have a vitrophyric
texture. Phenoerysts of caleic
plagioclase, biotite, hornblende, and
magnetite in amounts similar to
those of the typical latite are set in
a vitreous black groundmass.

The thickness of the Dry Hollow
formation in the Marysvale quad-
rangle exceeds 300 feet at a few
places, but more commonly it is 50
to 100 feet thick. In adjacent quad-
rangles the Dry Hollow formation
is much thicker.

The Dry Hollow formation con-
tains no known mineral deposits of
importance. Local bleaching of the
rock, possibly by hot springs, has
produced an alteration similar to
that noted in the Mount Belknap
rhyolite. Many joints and fractures
in the Dry Hollow rocks, particu-
larly in the southern half of the
quadrangle, have been filled with
manganese oxide, chalcedony, and
kaolin.

Mount Belknap rhyolite.—In the
area north of Marysvale three dis-
tinet varieties of the Mount Bel-
knap rhyolite were recognized and
separately mapped: a red rhyolitic
tuff, a gray rhyolite, and a porphy-
ritic rhyolite. Though these varie-
ties of the Mount Belknap rhyolite
differ widely in appearance, their
composition is remarkably similar.

The typical red rhyolitic tuff is
reddish brown to pinkish grayand,
though not glassy, is not coarsely
granular. Fragments in the tuff,
commonly 5 to 10 mm in diameter,
are either light or dark gray and of
the same composition as the rhyo-
lite. Both these fragments and the
mass of the rhyolite are devitrifi-
cation aggregates. Large ortho-
clase phenoerysts and scarce quartz
phenocrysts are enclosed by a mass
of minute feldspar grains with some
biotite flakes. Magnetite oceursin
the fragments but little is present
in the groundmass. The red color
is due to minute flecks of hematite.
Minute spherulites occur in groups
and crystallized streaks, and lenses
contain orthoclase. The bulk of this
rock unit is probably welded tuff.

The gray rhyolite is conspicuously
flow-banded and the bands are
intricately contorted. The darker
bands include material that is only
slightly devitrified, and the lighter
ones are more obviously crystalline.
As a whole the gray variety of the
Mount Belknap rhyolite is light
gray, has no phenocrysts, and has
thin bands of obviously crystalline
quartz and orthoclase alternating
with devitrified material.

One variety of the Mount Belknap
rhyolite exposed west of the Sevier
fault along the northern boundary
of the quadrangle differs from
either the red or gray facies in being
distinctly porphyritic with pheno-
erysts of quartz and feldspar ina
devitrified groundmass.

None of the varieties of Mount
Belknap rhyolite contain mineral
deposits; neither are they intruded
by granular rocks. A widespread
bleaching, however, of many square
miles has occurred in the red rhyo-
litie tuff. This alteration, which is
probably of the hot spring type, has
only slightly modified the rhyolite
composition.

A maximum thickness of between
700 and 800 feet of Mount Belknap
rhyolite is exposed in the Marysvale
quadrangle. It is underlain uncon-
formably by the Miocene(?) Bullion
Canyon volcanics and gquartz mon-
zonite. No later rocks overlie the
Mount Belknap rhyolite in this
quadrangle, but in the Sevier quad-
rangle to the northwest it is over-
lain by the Joe Lott tuff.

Joe Lott tuff.—The Joe Lott tuff
is exposed in the Sevier Valley from
a point 1 mile east of the Piute
Reservoir dam northward to a point
2 miles southeast of Marysvale.
The thickness of the formation in
this area ranges from approximately
350 feet at a point southeast of
Marysvale to not more than 50 feet
on the intravalley highland east of
Piute Reservoir.

In the Marysvale quadrangle the
Joe Lott tuff is for the most part
massive, white, and stony, and con-
tains fragments of white rhyolite
and scattered small fragments of
latite. Locally the tuff is stained
pink or reddish brown. At places it
is friable and weathers to low
rounded hills with gentle slopes.
Elsewhere it is well lithified so that
its disintegration produces a talus
of angular flintlike fragments.

In the Marysvale quadrangle the
Joe Lott tuff rests on latite or basalt
of the Dry Hollow formation. At
places it is overlain by the Sevier
River formation, elsewhere by
Recent basalt.

Inasmuch as the Joe Lott tuff
occurs over large areas in adjacent
quadrangles to the west and north-
west, it seems likely that it also once
covered a much larger part of the
Marysvale quadrangle than it does
at present. Locally, as for example
west of Piute Reservoir, the Joe Lott
tuff wedges out so that the younger
Sevier River formation rests
directly on latite of the Dry Hollow
formation. This together with the
fact that the younger Sevier River
formation includes fragments of the
Joe Lott tuff clearly points to a
period of erosion after the depo-
sition of the tuff.

UPPER PLIOCENE ORLOWER
PLEISTOCENE SEDIMEN-
TARY AND VOLCANIC
ROCKS

Sevier River formation.—The
Sevier River formation is exposed
in a large area east of Thompson-

ville, along the west edge of The

Elbow, and on the lower slopes of
the Tushar Mountains between
Gold Guleh and Rudd Hollow. The
formation consists of partly consol-
idated fanglomerate, conglomerate,
and sand and silt that was derived
chiefly from tuff and latite of the
Pliocene(?) voleanie rocks. Pinkish
beds near Marysvale contain
quartzite fragments and in places
contain fragments of basalt and
Bullion Canyon volcanic rocks also.
None of the sediments of the Sevier
River formation are very far
removed from their source, and they
are typical valley-fill sediments.
Hence, the differences in composi-
tion from place to place result from
difference in the source rock.

No fossils were collected from the
Sevier River formation in the
Marysvale quadrangle, but in the
Sevier guadrangle, the formation
contained, in addition to fresh-water
gastropods, diatoms that are re-
garded as late Pliocene or early
Pleistocene age (Callaghan, 1938,
p. 101).

In composition and texture the
Sevier River formation in the
Marysvale quadrangle does not
differ appreciably from the Quater-
nary alluvium and terrace gravel
and at places it is difficult to
distinguish between them. Typi-
cally, however, the crude bedding in
the Sevier River formation is
faulted and tilted. Often the sedi-
ments dip toward their apparent
source or al angles greater or less
than the expectable initial dips for
sediments of this type. Typically
the formation is eroded to smoothly
rounded hills and terraces that are
covered with residual cobbles and
boulders; these characteristics can
be used with caution to distinguish
the formation.

The Sevier River formation has
been much eroded and partly buried
in recent sediments. No measure
of the original thickness is available
in the Marysvale quadrangle, but a
maximum thickness of between 300
and 400 feet is now exposed.

Basalt.—Flows of olivine basalt
50 to 250 feet thick occur in the
Sevier Valley and on the Sevier
Plateau. On the highland east of
Piute Reservoir the basalt rests on
the Sevier River formation. Else-
where it lies upon the Bullion Can-
yon voleanies, the Dry Hollow
formation, or the Joe Lott tuff. It
is the youngest volcanie rock in the
quadrangle.

At places, as for example west of
Piute Reservoir, the basalt is vesic-
ular and in part cinderlike with
much flow brececia. A specimen of
basalt from west of Piute Reservoir
is black, fine-grained, vesicular rock
with small phenocrysts of olivine
that are mostly 0.2 to 0.7 mm long
in a groundmass of andesine laths,
blebs of augite, and granules of
magnetite.

PLEISTOCENE AND RECENT
DEPOSITS

Within the Sevier Valley the
Quaternary deposits have been
divided on the basis of morphology
and apparent origin into: terrace
gravel, which ineludes all gravel
deposits whose surface profiles are
not in accordance with present base
levels: landslide debris; and allu-
vium, including talus, alluvial-fan,
stream-trench, flood-plain, fan-ter-
race, and mudflow deposits.

Terrace gravels.—The largest and
best developed deposits of terrace
gravel occur along the west bank of
the Sevier River from approxi-
mately 1 mile south of Marys-
vale to a point a little south of
Alunite and on the east side of the
river in the lower parts of The
Elbow. Smaller deposits oceur in
the Sevier Valley north of Marys-
vale.

These terrace gravels are com-
posed of poorly sorted boulders,
cobbles, pebbles, and sand made of
rock fragments similar to the rocks
that make up the adjacent moun-
tains. Lenticularly interbedded
gravel and sand are typical of the
deposits. The terrace gravels are
not different in texture or structure
from alluvial-fan sediments now
being deposited. They are recog-
nized largely on the basis of mor-
phology and the discordance in
attitude between their surface pro-
files and the surface profiles of
currently deposited gravels.

East-west profiles on the terrace
gravels, both east and west of the
Sevier River, slope toward the river
at much lower angles than similar
profiles on adjacent presently form-
ing alluvial fans. The gradients of
the recent streams that have dis-
sected the terrace gravels are
steeper than equivalent surface
profiles on the terrace gravel.

Parallel to the mountain fronts
the surface profiles of the terrace
gravels are gently convex. The
highest points on these profiles
occur opposite the mouths of large
mountain streams: Cottonwood
Creek and Tenmile Creek west of
the Sevier River and Dry Creek
east of the Sevier River.

The terrace gravels south of
Marysvale have been eroded by the
meandering Sevier River so that
they now form a steep bank 50
to 75 feet high along the flood
plain of the river. This bank is
being dissected by intermittent
streams most of which head on the
terrace gravel, but a few have com-
pletely cut across the terrace grav-
el and have adjusted their gradients
to that of the adjacent alluvial fan.
At places the lower slopes of the
gravel terraces are covered by fan-
terrace deposits.

Both south of Marysvale and in
The Elbow the height of the terrace
gravels above the surrounding allu-
vium becomes less toward the
mountain front. The parts of the
terrace gravel nearest the moun-
tains are being regraded or buried
in the debris of more recent alluvial
fans.

Landslide debris.—Landslides oc-
curred north of Willow Springs at
the northern boundary of the quad-
rangle, in Straight Canyon east of its
junction with Manning Creek, on
the west slope of Marysvale Peak,
and at the north end of The Elbow
between the Little Table on the
east and Manning Creek on the west.

The Elbow landslide is by far the
largest in the quadrangle. It covers
an area of between 4 and 5 square

miles, is roughly fan shaped with a
surface slope of 800 feet per mile.
This landslide heads at the cliff be-
tween Little Table and Big Table.
The cliff is approximately 1,200 feet
high and forms two amphitheater-
like reentrants in the plateau. The
largest reentrant is at the north
end of the cliff and is the location
from which most of the landslide
debris came. The surface of The
Elbow slide in its upper parts is
hummocky with no systematic
arrangement of the hills and depres-
sions. Below this hummocky area
are regularly arranged crescentic
ridges and depressions that are
concave toward the apex of the slide
and roughly parallel to its outer
limit.

The Elbow landslide is largely a
rockfall. There are no evident
structures in the bedrock that would
facilitate rock sliding. It appears
that a mass of rock broke away from
the Sevier fault scarp and after fall-
ing to the base flowed over the
gently sloping surface of the valley.
The course of Manning Creek above
the Elbow Ranch was deflected
westward around the outer edge of
this flowing mass of debris.

The rock fragments in The Elbow
landslide are largely derived from
the Bullion Canyon voleanics and the
Dry Hollow formation but include
also late Tertiary or early Quater-
nary basalt which, as already noted,
at places rests on the late Pliocene
or early Pleistocene Sevier River
formation. The outer edges of the
landslide are now being buried in
Recent alluvium. The landslide and
the terrace gravels are not in
contact at the surface and their
relative ages could not be estab-
lished. The greater erosion of the
terrace gravels suggests that they
are somewhat older, but this differ-
ence in degree of erosion may be due
only to differences in the nature of
the sediments involved.

The Straight Canyon landslide is
much smaller than the Elbow land-
slide. Most of the surface of the
Straight Canyon landslide is irregu-
larly hummocky and covered by
large blocks of volcanic rock. A
feature of landslides not present
elsewhere in the quadrangle is well
developed near the lower end of this
landslide where the surface is
broken by a erescent-shaped decliv-
ity 40 feet high that is convex
toward the source of the landslide.
This declivity marks the upper limit
of a small subsidiary slide block in
the main mass of landslide debris.

On the east slope of Marysvale
Peak a cirquelike amphitheater
occurs at an altitude of between
10,000 and 10,200 feet. A large
mass of landslide debris oceapies the
valley between two narrow ridges
of voleanic rocks, which extend east
and southeast from the ends of the
amphitheater. Landslides from the
two ridges partly filled the valley
forming a dam below the amphi-
theater. This damming resulted in
the basin now occupied by Barney
Lake.

Drainage of Barney Lake is at
present by seepage through the
landslide debris, but a tributary of
Manning Creek is eroding headward
across the landslides and will even-
tually drain the basin.

Whether the amphitheater occu-
pied by Barney Lake and the valley
below it are a true cirque and glacial
trough was not established. Con-
clusive evidence of glaciation on the
Sevier Plateau in the Marysvale
quadrangle is not available. Greg-
ory (1944, p. 584) reported glacial
scouring on the surface of the
Aquarius Plateau southeast of the
Marysvale quadrangle. Glaciation
oceurred at and below the altitude
of the Sevier Plateau and it, there-
fore, seems likely that glaciers may
also have been present for a time in
the higher parts of the Sevier
Plateau.

Alluvium.—Alluvium on the upper
rolling surface of the Sevier Plateau
is locally thick; as much as 100 feet
is exposed near the head of Dry
Creek and an equal thickness may be
present above the heads of Deer
Spring and Hell Hole Canyons.

Loeally alluvium on the plateau
surface has been and is being incised
by the many canyons that are
encroaching on the plateau from
both the east and west. This is best
shown in the area of Pole Canyon
in the southeast corner of the quad-
rangle where remnants of the
plateau surface between canyons
are capped by a relatively thick
mantle of alluvium. Certainly the
thicker parts of this mantle on the
rolling surface of the plateau and
on the divides between canyons is
the oldest alluvium on the plateau
and it is related to an earlier cycle
of erosion and deposition; it may be
as old as or even older than the
Sevier River formation. On the
map this older alluvium was not
separated from deposits of Quater-
nary age.

It seems that the alluvium of this
earlier cycle accumulated on a
broad surface of moderate relief
that was developed prior to the
structural disturbance responsible
for the present relief of the region.
Gregory (1944, p. 579) postulated a
similar prefaulting surface of low
relief to explain the present un-
graded, unsystematic streamways
of the South Fork and East Fork of
the Sevier River.

Alluvial fans are numerous in
the Sevier Valley. The fan formed
by Dry Creek in The Elbow and the
fan along the western border of the
quadrangle that heads in Cotton-
wood Canyon in the Delano Peak
quadrangle are the largest. Many
of the alluvial fans in the Marysvale
quadrangle, including the two just
mentioned, have been entrenched at
their heads by the streams respon-
sible for their formation. The
stream trench at the apex of the
Dry Creek fan is approximately 50
feet deep and becomes shallower as
the middle of the fan area is
approached. A similar trench that
cut the Cottonwood Creek fan ends
east of Alunite. The aprons of both
of these alluvial fans are being
truncated by the downcutting of the
Sevier River. The slopes resulting
from this downeutting are in turn
being dissected by intermittent
streams that have the flood plain of
the Sevier River as their base level.
Several of these dissecting streams
have extended their valleys by head-
ward erosion to the mid-fan areas

and a few now connect with the
lower parts of the apex trenches.
In its lower parts the valley of Dry
Creek appears to be of this origin.

The dissection of the truncated
outer parts of the Dry Creek and
Cottonwood Creek fans resulted
from the rejuvenation of the Sevier
River which created a new base
level for the streams from the lower
slopes of the fans. Dissection of
the heads of the alluvial fans is
probably part of the normal cycle
of erosion and deposition and unre-
lated to changes in the level of the
Sevier River.

Two distinct terraces below the
level of the terrace gravels extend
approximately 3 miles south of
Thompsonville along the west edge
of the Sevier River flood plain.
These terraces are separated from
each other and the flood plain by
steep slopes 10 to 20 feet high that
are roughly parallel to the axis of
the Sevier River flood plain.

The surfaces of each of these ter-
races slope gently toward the river.
Parallel to the long axis of the flood
plain the surfaces of the terraces
are gently rolling. The highest
points on the terraces are opposite
small streams that enter the flood
plain from the west. Stream
trenches in the terrace gravels also
continue through the small terraces.
These fan-terraces were formed of
a group of small coalescing alluvial
fans. A swing of the river to the
east side of its flood plain allowed
the fans to be built and when the
river swung back the fans were
truncated. The shortened fan-
building streams cut trenches along
the course they followed when the
truncation occurred. Another swing
of the river to the east permitted
the process to be repeated.

STRUCTURAL GEOLOGY

The great structural features of
the Marysvale quadrangle are faults
and monoclinal flexures. Parts of
two of the great faults deseribed by
Dutton (1880, p. 25), the Sevier and
Tushar faults, are in the Marysvale
quadrangle. Minor faults are nu-
merous in the Sevier Valley, but
none was recognized on the plateau.

The Sevier fault in the Marysvale
guadrangle follows a north-north-
west course along the west edge of
the Sevier Plateau. Within the
quadrangle this fault shows the close
relationship between actual rupture
and monoclinal flexure that Dutton
recognized as characteristic of the
structural development of the High
Plateaus. Eardley and Beutner
(1934, p. 152) concluded that the
displacement on the Sevier fault, on
the basis of physiographic data east
of Alunite, in the central part of the
quadrangle was not much in excess
of 500 feet. The measured displace-
ment on the Sevier fault ranges
from zero at a point a little south
of Little Cottonwood Canyon to
between 2,000 and 2,500 feet in the
central part of the quadrangle.
These figures are based on observed
offsets of the Dry Hollow formation.

A west-dipping monoclinal flex-
ure starting in the area of Little
Cottonwood Canyon and terminating
along the East Branch of the Tushar
fault has lowered part of the Dry
Hollow formation approximately
500 feet. Minor normal faults that
strike approximately northwest cut
this monoclinal flexure just east of
the East Branch of the Tushar fault
and in the upper valley of Spring
Creek. The displacements on the
minor faults in Spring Creek in-
crease markedly from south to
north. This differential movement
along the minor faults, as well as
along the Sevier fault, combined
with the west-dipping monocline,
has resulted in a northward-sloping
monocline whose crest plunges
gently west. The resulting struc-
tural high coincides with the Piute
Reservoir highland. South of the
Marysvale quadrangle the details of
this structural high are not avail-
able, but Dutton (1880, p. 31) reports
3,000 feet of displacement on the
Sevier fault at the East Fork Can-
yon a short distance farther south,
and the displacement on the Sevier
fault at the south boundary of the
Marysvale quadrangle is approxi-
mately 600 feet. These data suggest
that displacement along the fault
increases southward from the zero
point at Little Cottonwood Canyon
much as it does north of that point;
hence, a southward-dipping mono-
cline may also exist. These com-
bined differential movements north
and south of the zero point would
produce an east-west-trending anti-
clinal structure. A similar strue-
tural development may account for
other intravalley highlands and
transverse ridges.

The Tushar fault lies along the
east base of the Tushar Mountains
and for most of its length, as
described by Dutton (1880, p. 29),
the displacement is distributed
through a wide zone containing
many discontinuous and branching
faults and monoclinal flexures. In
the Marysvale quadrangle, from a
point approximately 1 mile south
of Alunite to a little south of Rudd
Hollow, the Tushar fault is a single
fracture along which the east side
has moved down relative to the
west side. In the Delano Peak
quadrangle a displacement of 1,500
feet was estimated by Eardley and
Beutner (1934, p. 153). South of
Gold Gulch the main Tushar fault
dies out and a second, the East
Branch of the Tushar fault, begins;
and from here it continues to the
southern boundary of the gquad-
rangle. Along the East Branch of
the Tushar fault, opposite Piute
Reservoir, the west side has moved
down at least 1,000 feet relative to
the east side.

The Tushar and East Branch
faults converge toward the north
and probably join near the mouth
of Tenmile Creek. The continua-
tion of the Tushar fault south of
the point of junction is doubtful. It
may be that the Tushar fault and
the East Branch of the Tushar fault
are in fact a single fracture and
that the opposite displacements
noted above are the result of rota-
tional movement about the inferred
junction as a center.

Most of the small faults are
approximately parallel to either the
Sevier or Tushar faults. On most
small faults the displacement is
relatively downward to the west. A
conspicuous exception to this gener-

alization occurs on the east side of
the ridge east of Piute Reservoir
dam. This ridge is a horst bounded
on the east and west by nearly
parallel faults. Where section line
B-B’ crosses the ridge the displace-
ment on these faults is not less than
400 feet and from there the throw
decreases both to the north and to
the south.

The late Pliocene or early Pleisto-
cene Sevier River formation in the
Marysvale quadrangle is a typical
fanglomerate which could have
formed only as the result of con-
siderable topographic relief. The
distribution of the formation and
the textural changes within it sug-
gest that the relief necessary for
its deposition was the result of
faulting. If this suggestion is cor-
rect, faulting in the Marysvale
quadrangle began at least as early
as late Pliocene. The Sevier River
formation is at places cut by faults,
hence it is evident that faulting
continued after the deposition of
the Sevier River formation. Per-
haps faulting is still in progress,
for at present minor earthquakes
are common in the area.

GEOLOGIC HISTORY

Little of the pre-Tertiary history
of the Marysvale quadrangle can be
told. Exposures of the Navajo
sandstone and Arapien shale reveal
that during Jurassic time continen-
tal and marine sediments were being
deposited. No record of Cretaceous
time is present.

Sedimentary rocks of Late Creta-
ceous(?) and early Tertiary age,
which occur in the quadrangles to
the north and northwest, are not
present here. The absence of these
rocks is due either to nondeposition
or to deposition and subsequent
erosion. This interval of non-
deposition or erosion was followed
by the eruption of the great masses
of Miocene(?) voleanie rocks. Later
in the Miocene(?) these rocks were
intruded by quartz monzonite
magma, followed by the formation
of metallic mineral deposits and the
alunitic alteration of voleanic rocks.

Before the accumulation of the
Pliocene(?) voleanic rocks there was
a period of erosion of sufficient
length to expose the quartz monzo-
nite intrusives. On the resulting
erosion surface, the Roger Park
basaltic breccia, the Dry Hollow
formation, the Mount Belknap rhyo-
lite, and the Joe Lott tuff accumu-
lated. On the Pliocene(?) rocks
another erosion surface developed,
and remnants of this surface still
exist on the Sevier Plateau. Large-
scale faulting followed, and the
larger physiographic features of
the quadrangle were established.

The presence of the Sevier River
formation near the crest of the
Tushar Mountains in the Delano
Peak quadrangle to the west sug-
gests that the sediments of the
Sevier River formation began to
accumulate prior to the major tee-
tonic movements in the area.

In the Marysvale quadrangle it
appears that differential move-
ment on the large faults, which is
probably not later than late Plio-
cene, created a structural basin in
the central part of the quadrangle.
The alluvial fans of the Sevier River
formation accumulated at the base
of the fault scarps and finally filled
the basin. The north-south drain-
age of the basin was then estab-
lished. As the outlet of the basin
was lowered by erosion the river cut
a trench through the basin fill.
Subsequent movements on the great
faults tilted the sediments of the
Sevier River formation. This re-
newed movement on the faults
started another cycle of alluvial-
fan formation, now represented in
part by the Quaternary terrace
gravels, and glaciers possibly
formed in the highest mountains.
Contemporaneous with the above
events, faulting within the valley
block produced a small local basin
in the area of The Elbow that for a
time at least may not have been
integrated with the drainage devel-
oped earlier. This small basin was
in part filled with terrace gravels.
Renewed movement on the great
faults tilted the sediments of the
Sevier River formation and the
terrace gravels; large landslides
occurred along the fault scarps, and
the present cycle of erosion and
deposition began.

MINERAL DEPOSITS OTHER
THAN URANIUM

Alunite.— Alunite, a hydrous
potassium aluminum silicate, is
abundant in many parts of the
Marysvale region. Within the
Marysvale quadrangle it occurs only
as replacement bodies in the Bullion
Canyon volcanics. In the Delano
Peak quadrangle to the west, alunite
is present mostly in large veins.

During World War I the vein
deposits were an important domes-
tie source of potash. Many of the
replacement deposits were discov-
ered during this period, but before
they could be explored to any great
extent the war ended. With the
start of World War II interest in
the alunite deposits was revived;
this time they were considered a
potential source of aluminum, and
the emphasis was on exploration
and development of the replace-
ment deposits.

As a result of the revived interest
in alunite, an experimental plant
for the recovery of potash and alu-
minum was constructed at Salt Lake
City by the Defense Plant Corpora-
tion. This plant was operated by
Kalunite, Inc. At least 12,000 tons
of ore, most of which came from the
White Horse mine in the Marysvale
quadrangle, was shipped to the
plant.

The location of the most impor-
tant alunite deposits in the Marys-
vale quadrangle are listed below:

Section Township Range

White

Horse 10 27 S. 3 W.
White

Hills 11-12 27 8. 3 W.
Marysvale

Peak 10 27S. 2B W.
Manning

Creek 34-35 27'8. 2% W.

These deposits, like all the replace-
ment alunite bodies of the Marys-
vale region, are extremely irregular
in size, shape, and composition.
They are the most highly altered

parts of the volcanic rocks in which
the original minerals were replaced
by alunite, quartz, and clay minerals.

The high-grade alunite ore (90-94
percent alunite) near the shaft at
Manning Creek is unique in that it
occurs as a local concentration of
large blocks of alunite in a mass of
landslide debris. The other occur-
rences of alunite at Manning Creek
are replacements of the Bullion
Canyon voleanies in place.

In general the appearance of the
alunitized volcanic rock changes
markedly from place to place. Typi-
cally it is massive and fine grained,
and ranges from chalky white
through shades of gray to pink, red,
or yellow. The ore may be dense
and tough or soft and friable.

Iron.—The Iron Duke magnetite
mine in SEY; sec. 4, T.27 S, R.3 W,
approximately 3 miles north of
Marysvale, is on the south contact
of the largest of the quartz monzo-
nite intrusives in the Marysvale
quadrangle. The mine was opened
prior to 1911 and several carloads of
ore were shipped to the smelter for
flux. In 1911 and 1912 the greater
part of the known reserves was
mined—between 2,000 to 3,000 tons.

The magnetite at the Iron Duke
mine occurs in irregular-shaped
masses and veinlets and as dissemi-
nated grains in a fine- to coarse-
grained, contact-metamorphosed
latite flow. The contact metamor-
phism produced magnetite, ortho-
clase, light-colored biotite, quartz,
augite, apatite, and titanite. All
these minerals also occur in the
quartz monzonite but are much less
abundant.

The principal ore body was nearly
vertical, roughly lens shaped, and
approximately 95 feet long. In the
glory hole the lens was 10 feet wide;
40 feet below the glory hole the min-
eralized zone was 40 feet wide, but
pinched sharply toward the ends of
the lens.

Manganese.—Manganese is known
at many places in the Marysvale
quadrangle and in the Monroe quad-
rangle. Most of the occurrences are
along the Sevier fault; at Monroe in
the Monroe quadrangle the manga-
nese appears to be related to the hot
springs that rise along the fault.

Typically the manganese is dis-
seminated in chalcedony, producing
a rock that ranges from bluish gray
to black, is brittle, and breaks with
a characteristic conchoidal fracture.
The areas of mineralization are
very irregular and commonly small.
Many of the deposits have been
explored by pits and trenches, but
in the Marysvale quadrangle only
one has produced ore.

A deposit of pyrolusite and wad
south of the mouth of Manning
Creek Canyon was developed during
World War II and several ship-
ments of high-grade ore were made.
The ore filled spaces in a roughly
horizontal bed of volcanic breccia
5 to 10 feet thick. At this deposit the
erystalline and amorphous manga-
nese oxides either were present in
thin alternating layers or were
mixed. The deposit is close to the
Sevier fault and may be genetically
related to the fault.

Gold.—There are no producing
gold mines in the Marysvale quad-
rangle, but several gold-bearing
veins in the Bullion Canyon voleanics
have been explored. Most of them
occur along the Tushar fault
between Tenmile Creek and Gold
Guleh.

Most of the veins in this area
trend north and dip steeply east.
They are largely milky quartz, at
places are drusy, and contain small
amounts of lamellar calcite. The
quartz is commonly copper stained
and scattered grains of tetrahedrite
are present at places. No gold is
evident megascopically.

One of the largest of the quartz
veins is a short distance north of
the canyon of Tenmile Creek. This
vein is 3 to 4 feet wide and is exposed
at the surface for about 500 feet.
1t has been explored by 90 feet of
drift and a 30-foot shaft.

LITERATURE CITED

Butler, B. 8., and Gale, H. 8., 1912,
Alunite—a newly discovered de-
posit near Marysvale, Utah: U. 8.
Geol. Survey Bull. 511, 64 p.

Butler, B. 8., Loughlin, G. F., Heikes,
V. C., and others, 1920, Ore depos-
its of Utah: U. S. Geol. Survey
Prof. Paper 111, 672 p.

Callaghan, Eugene, 1938, Prelimi-
nary report on the alunite deposits
of the Marysvale region, Utah:
U. S. Geol. Survey Bull. 886-D,
p. 91-134.

1939, Voleanic sequence in
the Marysvale region in south-
west-central Utah: Am. Geophys.
Union Trans., pt. I11, p. 438-452.

Dutton, C. E., 1880, Report on the
geology of the high plateaus of
Utah: U.S. Geog. and Geol. Sur-
vey Rocky Mountain Region, 307 p.

Eardley, A.J., and Beutner, E. L.,
1934, Geomorphology of Marysvale
Canyon and vicinity, Utah: Utah
Acad. Sci. Proe., v. 11, p. 149-159.

Gregory, H. E., 1944, Geologic obser-
vations in the upper Sevier River
valley, Utah: Am. Jour. Sci., v. 242,
no. 11, p. 577-606.

Kerr, P. F., Brophy, G. P., Dahl,
H. M., Green, Jack, and Woolard,
L. E., 1957, Marysvale, Utah, ura-
nium area: Geol. Soc. America
Spec. Paper 64, 212 p.

Loughlin, G. F., 1915, Recent alunite
developments near Marysvale and
Beaver, Utah: U. S. Geol. Survey
Bull. 620-K, p. 237-270.

Spieker, E. M., 1946, Late Mesozoic
and early Cenozoic history of cen-
tral Utah: U. S. Geol. Survey Prof.
Paper 205-D, p. 117-161.

Walker, G. W, and Osterwald, F. W,
1956, Relation of secondary ura-
nium minerals to pitchblende-
bearing veins at Marysvale, Piute
County, Utah, in Page, L. R,
Stocking, H. E., and Smith, H. B.,
Contributions to the geology of
uranium and thorium by the
United States Geological Survey
and Atomic Energy Commission
for the United Nations Interna-
tional Conference on Peaceful
Uses of Atomic Energy, Geneva,
Switzerland, 1955: U. S. Geol.
Survey Prof. Paper 300, p. 123-129.

Willard, M. E,, and Proctor, P. D.,
1946, White Horse alunite deposit,
Marysvale, Utah: Econ. Geology,
v. 41, no. 6, p. 619-643.



