


UTAH GEOLOGICAL AND MINERALOGICAL SURVEY

The Utah Geological and Mineralogical Survey was authorized by act of
the Utah State Legislature in 1931; however, no funds were made available
for its establishment until 1941 when the State Government was reorganized
and the Utah Geological and Mineralogical Survey was placed within the new
State Department of Publicity and Industrial Development where the Survey
functioned until July 1, 1949. Effective as of that date, the Survey was trans-
ferred by law to the College of Mines and Mineral Industries, University of
Utah.

The Utah Code Annotated 1943, Vol. 2, Title 84, as amended by chapter
46 Laws of Utah 1949, provides that the Utah Geological and Mineralogical
Survey ‘“shall have for its objects”:

1. “The collection and distribution of reliable information regarding the
mineral resources of the State.

2. “The survey of the geological formations of the State with special ref-
erence to their economic contents, values and uses, such as: the ores of the
various metals, coal, oil-shale, hydro-carbons, oil, gas, industrial clays, cement
materials, mineral waters and other surface and underground water supplies,
mineral fertilizers, asphalt, bitumen, structural materials, road-making ma-
terials, their kind and availability; and the promotion of the marketing of
the mineral products of the State.

3. “The investigation of the kind, amount, and availability of the various
mineral substances contained in State lands, with a view of the most effective
and profitable administration of such lands for the State.

4. “The consideration of such other scientific and economic problems as,
in the judgment of the Board of Regents, should come within the field of the
Survey.

5. “Cooperation with Utah state bureaus dealing with related subjects,
with the United States Geological Survey and with the United States Bureau
of Mines, in their respective functions including field investigations, and the
preparation, publication, and distribution of reports and bulletins embodying
the results of the work of the Survey.

6. “The preparation, publication, distribution and sale of maps, reports
and bulletins embodying the results of the work of the Survey. The collection
and establishment of exhibits of the mineral resources of Utah.

7. “Any income from the sale of maps and reports or from gifts or from
other sources for the Survey shall be turned over to the State Treasurer and
credited by him to a fund to be known as the Survey Fund to be used under
the direction of the Director of the Survey for publication of maps, bulletins
or other reports of investigation of the Geological and Mineralogical Survey.”

The Utah Geological and Mineralogical Survey has published maps, cir-
culars, and bulletins as well as articles in popular and scientific magazines.
For a partial list of these, see the closing pages of this publication. For other
information concerning the geological and mineralogical resources of Utah
address:

ARTHUR L. CRAWFORD, Director

UTAH GEOLOGICAL AND MINERALOGICAL SURVEY
College of Mines and Mineral Industries

University of Utah
Salt Lake City, Utah
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FOREWORD

For each bulletin of the Utah Geological and Mineralogical
Survey, I have the privilege of introducing the author, the treatise,
or the setting. In this case the author and the area combine with
history to give the Southern Stansbury Mountains of Utah and this
treatise more than geologic significance.

Like "The Virginian" of his native state, the author of this
bulletin is a Wyoming cowboy-—tall, taciturn, and purposeful, He
was drawn to the region of his study by the invisible ties of
youthful dreams, the fabric of which was spun from the curiosity
to know the haunts of a famous ancestor——Bill Hickman, from whom
Hickman Canyon, Indian Hickman, and Hickman Pass derive their names,
Like many another bold, courageous, and extremely versatile fron-—
tiersman, Bill Hickman ran afoul of the law, but not before he had
made many significant contributions to the winning of the West—
not the least of which was his part in the establishment of the
prototype for all western scenarios, the fabulous, hair-raising
pony express for the U,S, mail. In his heyday Hickman was the
Kit Carson of the Mormon frontiersmen. Another equally famous
character of undaunted nerve was Porter Rockwell, who settled in
the same area and became Hickman's neighbor, "just over the moun-
tain" on the line of the pony express.

For cool, daredevil boldness, Hickman had few equals. In
Missouri, at the age of thirteen, he knifed a charging wild boar
and with the help of his faithful hunting dog subdued and killed
him. At the age of fifteen, he stabbed a panther rather than, to
risk one of his hounds in a melee too thick for shooting. This
foolhardy foray narrowly missed costing Hickman his life, The wild
slash of the panther's paw ripped off part of his clothing but
fortunately missed Hickman's flesh,

As an Indian fighter Hickman rallied the remmants of an ambushed
train of emigrants to strike terror into the attacking savages by
whom he became known as a great war chief. It was this fearless,
indomitable courage, coupled with his intimate knowledge of the
endurance of horse and man, of the terrain over which they would
have to pass, and of the Indians they would have to outrun or
outwit, that gave him the courage during the winter of 1856-57 to
join with Hiram Kimball and Porter Rockwell to secure a contract
to carry the mail from Independence, Missouri, to Salt Lake City,
Utah,

Hickman's record is a tragedy in human psychology——of how a
brilliant, versatile, courageous, intensely human and likable charac-
ter, overstimulated by the misguided zeal of leadership, can progress
by insensible stages from strenuous happy living in prosperity to
the violent deeds of a desperate man hotly pursued, His surrender
to Sam Gilson (another colorful moulder of the West), his sojourn
at Fort Douglas, and his eventual death and burial at Lander,
Wyoming in August, 1883, are fascinating drama. There is touching
human interest——even pathos—in the return of John A, Teichert to
the hideout of his ancestor for a challenging study of the rocks
and cliffs of this wild domain.

Arthur L. Crawford, Director
UTAH GEOLOGICAL AND MINERALOGICAL SURVEY






GEOLOGY OF THE SOUTHERN
STANSBURY RANGE
TOOELE COUNTY, UTAHL
by

John A, Teichert
ABSTURACT

The Stansbury Mountains consist of a single north-south trend-
ing range located west of Tooele, Utah. Approximately 70 square
miles of the Southern Stansbury Mountains were mapped and studied
for this report. A section of Paleozoic rocks, in excess of 27,000
feet, is present. This includes 4,800+ feet of Cambrian (not includ-
ing several thousand feet of unmeasured Tintic quartzite), 1,600+
feet of Ordovician, 600+ feet of Silurian, 600+ feet of Devonian,
3,400+ feet of Mississippian (not including 1,200+ feet of unmeasur-
ed Manning Canyon shale), and 14,000+ feet of Pennsylvanian.

Due to a pre~Mississippian uplift, Ordovician, Silurian, and
Devonian rocks are absent in the central part of the range., The
basal Mississippian rocks rest unconformably on Cambrian beds, Late
Devonian beds, where present, are represented by a coarse conglomerate
referred to as the Stansbury conglomerate. This formation, which is
hundreds of feet thick at the north end of the range, thins to a few
tens of feet at the south end.

Precambrian, Mesozoic, and Tertiary rocks are not exposed in the
area studied. Quaternary deposits include: pre-Lake Bonneville fan
gravels, Lake Bonneville beds, creep and glacial deposits, Recent
sand dune deposits and alluvium,

Structurally the range consists of a north~south anticline. A%
the south end following folding, the west limb was removed by Laramide
thrusting. Also during the Laramide period, high angle northwest-
southeast normal faulting occurred., Later Basin and Range normal type
faults roughly parallel the Laramide faults and fold structures.

“Adapted from a Master's thesis submitted to the Department
of Geology, University of Utah, 1958,
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INTRODUCTTIOR

LOCATIOR

The area described in this report includes approximately 60
square miles at the southernmost end of the Stansbury Range, and
is approximately 10 miles south of Grantsville and 20 miles south=-
west of Tooele. The Stansbury Range consists of a north-south
trending range situated in the eastern part of Tooele County, Utah,
in the northeastern part of the Basin and Range province. The range
is 25 miles long and in the area con31dered in this report is approx-
imately 10 miles wide.

The Stansbury Range is separated from the Onaqui Mountains to
the south by a low divide known as Johnson Pass. The area is easily
accessible from Utah Highway 58 which traverses the southern periph-
ery through Johnson Pass and connects Rush and Skull Valleys. Utah
Highway 36 parallels the range on the east side. Graded and primi-
tive roads extend up several of the canyons from both Rush and Skull
Valleys.

CLIMATE AND VEGETATION

The Stansbury Range displays great variation of temperature
and precipitation. No record of precipitation is present for the
area, but the average annual precipitation for nearby Tooele is 16.75
inches. Arid to semi-~arid conditions prevail in the valley floor and
on the low slopes while precipitation at higher elevation is ample
for heavy vegetation. Over 5,000 feet of relief is represented from
the valley floor to the highest peaks, and snow remains on the high
slopes as late as mid-July.

The vegetation is as varied as the climate. ' Species of sage-
brush (Artemisis) are the most prominent plants in the region and
are found at all elevations. Various grasses amd shrubs intergrowing
with the sage are abundant. The Juniper (Juniperus utahengis) is
the most common tree. Aspen, cottonwood, chokecherry, mahogany,
douglas fir, white fir and limber pine, as well as various flowering
plants, cacti, and grasses, also occur. Douglas and white fir of
sufficient quality and quantity to support a lumbering operation are
found in Dry Canyon, on the west side of the range.

The area supports a limited amount of both stock raising and
dry farming, and Clover Creek which flows into Rush Valley at the
south end of the Stansbury Range furnishes irrigation and culinary
water for the communities of Clover and St. John., Several other
small streams furnish sufficient water for irrigation of smaller
acreage, not to mention the probable great amount that 1s removed
from the area underground



PREVIOUS WORK AND EXPLORATION

The Stansbury Mountains and vicinity were explored briefly by
the early pioneer geologists. In reports written before 1900 the
Onaqui Range south of Johnson Pass, and the Stansbury Range, which
lies north of Johnson Pass, are referred to as the "Onaqui Mountains,”
and Johnson Pass is called "Reynold's Pass." Brief mention of the
range is made by G. K. Gilbert (1890) and by Howell writing in the
report of the Wheeler Survey (Wheeler, 1875, pp. 26-27 and 238-239).

King's Fortieth Parallel Report (1877) contains a reconnaissance
geologic map (Map 111) of the Stansbury Range, or "Onaqui Mountaing."
The range is interpreted to be a N-S trending anticline with the
abrupt change from east-dipping beds of the Stansbury Mountains to
west-dipping in the Onaqui Mountains explained and shown on Plate II
by a sudden change of direction in ‘the axis of the anticline.

The rocks in the vicinity of "Reynold's Pass" are described by
King as belonging to the Paleozoic "Wasatch Formation." The report
also states that "a body of white quartzite not less than 6,000 feet
thick is found on Bonneville Peak" (pp. 456-457).

In 1890, G. K. Gilbert's classie monograph was published which
describes the Lake Bonneville embankment in Rush and Skull Valleys,
and briefly mentions the fault structure on the west side of the
range, comparing it with similar displacements in the Oquirrh and
Wasatch Ranges.

Gilluly (1932) studied the Oquirrh Range in detail, and much of
the stratigraphic terminology that he proposed is used in this report.
The work of Nolan (1935) in the Gold Hill and more recently the work
of R. Cohenour (1957 unpublished Doctoral thesis) on the Sheeprock
Range have greatly assisted the author in recognizing and describing
the various formations.

Three Masters'! theses have been based on nearby areas: Hubert C.
Lambert (University of Utah, 1941) made a study of the structure and
stratigraphy of the southern Stansbury Range, in the vieinity of
Deseret Peak and Willow Creek; Dwight E. Arnold (University of Utah,
1956) made a study of the geology of the northern Stansbury Range
in the vicinity of Flux and Dolomite; and Mack G. Croft (Brigham
Young University, 1956) made a study of the geology of the northern
Onaqui Mountains, immediately south of Johnson Pass.

PURPOSE

Primary purpose of this investigation was to obtain a de-
tailed and paleontologically dated stratigraphic section of the
area, and to establish correlation with neighboring areas, partie-
ularly those investigated by students and faculty of Brigham Young
University in the Ophir area of the Oguirrh Range. With completion
of work in other neighboring regions new areas of correlation were
added. The original area was extended to the north im order to
include the pre-Mississippian unconformity of the central pari of

-10-



the Stansbury Range and to obtain & more complete Cambrian and
Ordovician sectionm,

Secondary purpose of this investigation was to obtain infor-
mation pertaining to the structure of the Stansbury Range, and its
geologic relationship to the Onaqui Range.

FIELD WORK

Field work was carried on intermittently from June, 1955
through November, 1957. Stratigraphic sections were measured
by Brunton—-tape traverse. Formation contacts, faults and other
pertinent information were plotted on aerial photographs taken
in 1940 for the U, 8. Forest Service (Scale 1:20,000). A blue-
line U. S. G. S. topographic map (Scale 1:48,0005 was available
and upon enlarging (Scale 1:20,000) served as the base map to
which information was transferred directly from the photographs.
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SEDIMENTARY ROCKS OF THE SOUTHERN STANSBURY MOUNTAINS

Thickness
System Series Formation in feet
Recent alluvium, sand dunes, Lake Bonneville
Quaternary deposits, fan gravels, slump and
Pleistocene glacial debris, and landslides. . . .| unmeasured
Virgil to Des Moines| Oquirrh formation « « o o o o o o « of 13,9715+
Pennsylvanian Unconformity
Manning Canyon shale. « o + o « « » «| unmeasured
Chester Great Blue formation. + « o & o o « o 1,181,5
Humbug £formatioNs « s « o s o ¢ o o &« 710.0
Mississippian| Osage-Kinderhook Pine Canyon limestone + o o o » « « & 709.5
Upper Madison limestone « « « o « « » LTS
Meramec Lower Madison dolomites o o o o o o o 370.0
Total MadiSole o o o o « o o « ¢ o 84L.5
Total measured Mississippian . « «| 2,601.0
~ ™ T Upper T | Stansbury-Pinyon Peak formation . . . 276,0
Devonian Simonson dolomite o o o o « 0 0 & o o 229.0
Middle Sevy dolomite « o« o o o o o o o 0 0 s 75.0
Total Devonian o o o o o o o o o o 580.0
Silurian Niagaran (?) Laketown dolomite o o « o o o o o o « 61L.5
- Total SLluTidN o ¢ o o o o o o o » 614.5
Upper Fish Haven dolomite o o o o o o « & &« 2h8,0
Ordovician Middle Kanosh shalee o o o o = o o o o o o @ 162,0
Lower Garden City formation + + « « o » . .| 1,201.0
Total Ordovician o« o o « v o o « o 1,611,0
Upper Upper Cambrian undifferentiated . . .| 1,813.4
Cole Canyon formation « o « o o o & 711.5
Morjum formations « o o o o s ¢ o o o 298.5
Cambrian Middle Wheeler formation « « o o o o o o o o 238.0
Swasey 1imeston€es o o o o o 4 4+ 2 o o k.5
Ophir Eroup o o o s o o o o o « « o « 847.0
Lower Tintic guartzites o« « « « ¢ « + « « . | unmeasured
Total measured Cambrians, « « « » « | L,882,70
Total Paleozoic not including
Manning Canyon shale or Tintic
quartzites « o o s o o a0 o o o o | 24,075.8+

Figure 2.
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STRATIGRAPHY

A thick Paleozoic section is present in the southern Stansbury
Mountains which contains rocks ranging in age from Early Cambrian
through Pennsylvanian. Mississippian beds lie on the Cambrian at
the very north extremity of the mapped area, but in the south, all
the Paleozoic systems are represented. An accumulation of sedimen-
tary formations in excess of 28,000 feet, consisting of limestonme,
quartzite, dolomite, sandstone, and shale, were deposited in a
marine environment within the miogeosynclinal belt in this region.

The Paleozoic miogeosyncline was bounded on the west by the
Manhattan geanticline of central Nevada and on the east by Kay's
f"Wasatch line," the hinge line between the negative crustal elements
and the stable central interior. This represents a part of the
Cordilleran geosyncline which was a long, narrow, sinuous, north-
trending seaway extending from Alaska to and through Mexico. This
major negative structural element was well developed at the be-
ginning of Cambrian time, and except for minor oscillations, per-
sisted through the middle of the Mesozoic era. Reid (1954) shows
a deeper basin within this negative element in the wvieinity of the
Stansbury Range which he refers to as the "Oquirrh Basin."

No Mesozoiec rocks are present and the Cenozoic 1is represeni-
ed only by Quaternary fluvial, lacustrine, asolian, and morainal
deposits. )

THE CAMBRIAN SYSTEM

A relatively complete Cambrian section is present in the
southern Stansbury Mountains, The section beginsg with a thick
section of Tintic, or Prospect Mountain quartzite, the base of
which is not exposed. Above the uppermost quartzite ledge-former
of the Tintic quartzite the following sequence is present: (1)
a shale zone made up chiefly of green figsile shale with inter-
bedded limestone, siltstone, and sandstone; (2) thin-bedded lime-
stones consisting of platy beds one~fourth to two inches in thick-
ness; (3) a zone of dolomite and limestone which varies in thick—
ness from a few inches to several feet.

A thick clastic unit of quartzite appears at the base of the
Cambrian throughout the Basin and Range province. This unit which is
Precambrian in Nevada is of Early Cambrian age in Utah, indicating
deposition in a slowly transgressing sea. The shale unit above
the quartzite is Early Cambrian in Nevada and Middle Cambrian in
Utah, rising in the time scale from west to east, as does the quartz-
ite. The carbonates above the shale zone seem to be restricted to
a specific time from Nevada eastward into Utah.

According to Wheeler (1951) the lowermost carbonate unit in
the House Range is the Millard limestone. If the limestone forma—
tions are restricted by specific time boundaries, then the lowermost
limestone in the Stansbury Range will be equivalent to the Millard
limestone of the House Range, In the Stansbury Bange this limestone
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unit precedes the shale unit, The Pioche shale which underlies the
Millard in the House Range if present in the Stansbury Range would
have to follow the Millard limestone.

Lithologically the beds above the Millard limestone are much
more shaly, silty, and sandy in the Stansbury Range than in the
House Range, indicating later inundation and closer position
to the source of the sediments.

lintic guartzite

The Tintic quartzite was named by Smith, Tower, and Emmons
(1906, p. 1) for exposures in the Tintic district and it is
recognized widely in west central Utah. In the northern part
of the area mapped, the upper part of the Tintic is exposed in
the core of an anticline which extends along the western edge
of the Stansbury Range. The Tintic disappears in the nose of
the anticline, which plunges to the south under younger beds of
the Ophir group.

Although none of the basal Paleozoic quartzite formatioms in
Utah contain datable fossils, it seems certain that the quartzite
in the Stansbury Range is to be correlated with the Tintic quartz-
ite of the Tintic Range and with Prospect Mountain quartzite of
the House Range and the Cambrian quartzites of the Wasatch Range.
All these quartzites lie conformably beneath the shale sequence
which carries fossils of Lower and Middle Cambrian age.

No complete thickness for the Tintic could be obtained in
this area, but a thickness of 2,300 to 3,200 feet is found in the
Tintic Range (Morris, 1957), 1,375 feet in the House Range, and 2,500
feet in Gold Hill (Nolan, 1935). Robert Cohenour (1957) measured
2,572 feet in the Sheeprock Range whereas 300+ feet is exposed
in the Oquirrh Range and 1,500 feet in Cottonwood Canyon of the
Wasatch Range. The Tintic quartzite is dominantly a light col-
ored, medium=—grained and medium-bedded quartzite with a few beds
of micaceous shale in the upper part. -

Ophir group .

The Ophir formation was elevated to group status by Cohenour
(1957) who recognized within it the following formations: Pioche
shale, Busby formation, Millard formation, Burnt Canyon formation,
Dome limestone, and Condor formation. The author believes that
most of these formations can be recognized on the west side of the
Stansbury Range in the vieinity of Dry Canyon. A total thickness
of 647 feet was measured by the writer in the Stansbury Range.

In both the Tintic Range and the Sheeprock Range shale beds
lie conformably on the Tintic quartzite. Cohenour (1957) has corre-
lated these shale beds with the Pioche shale. There are no shale beds
immediately above the Tintic quartzite in the Stansbury Range. The
writer believes the Pioche shale is missing in the Stansbury Range
and that the Busby formation as described by Cohenour(1957 pp. 44-45)
conformably overlies the Tintic guartzite. Nolan (1935) considers
the Busby quartzite as being the initial deposit of the Middle
Cambrian, deposited under shallow water conditions (shown by mud
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cracks). In the Stansbury Range the basal portion of the Ophir
group, 50 to 75 feet thick,is a fairly coarse—grained rock, gray-brown
on fresh fracture which weathers to shades of reddish—brown. The
rock resembles a graywacke, and shale partings are present. Above
the basal coarse-grained quartzite there is little uniformity
or continuity in the strata.

The succeeding 296 feet is considered to be equivalent to
the Millard formation. It is represented by a basal pisolitic
limestone, a middle shale unit, and an upper pisolitic limestone.
The following 90.5 feet is a probable Burnt Canyon formation
equivalent, whereas the next 27 feet probably represent the Dome
liéestone and the remaining 155.5 feet the Condor formation equiv-
alent.

On the west side of the Deseret anticline the formations of
the Ophir group are missing because of thrusting of younger lime~
stone beds over the shaly beds. Because of the absence of the
Pioche shale, the relatively small thicknesses of some of the
formations, and the uncertainty due to thrusting and faulting the
group has been mapped as one unit.

Fossils from the Ophir group were identified by Christina L.
Balk as being from the Glossopleura zone with the following comment:
"no Lower Cambrian is present, the two collectioms, (€-1 and €-2)
representing the Glossopleura zone, would correlate your lithic
unit with the Ophir shale if in the south or the Spence shale mem—
ber in the north." €-2, approximately 60 feet higher in section,
would be from the Burnt Canyon formation equivalent.

-1 - Gloasopleura cf. productsa or bion Glossopleura zone
cf. Ehpapiells guadrans (H. & W.)

Iphidella pannuls (White)

€-2 - many distorted head of c¢f. Ehmaniella Glossoplaura zone
guadrans (H. & ¥.)
a few tails and 1 free cheek of Glodsgpleura sp.
cf. ¥estonia alla (H. & W.)

The following section was measured south of Dry Canyon in
section 9, T. 5 S., R. 7 W,z

Thickness
Qobir group in feet

1. Shale and siltstone: alternating shale and 128.5

siltstone. At base is 8 feet of paper-thin
1ight green shale containing slaty cleavage
folloved by 14 feet of orange-brown, limy
siltstone, overlain by approximately 60 feet
of light green shale, in turn overlain by
limy siltstone, somewhat reddish in color
containing fragments of trilobites, and silty
bandings along the bedding planes, above is
more of the light green shale.

2. Limestone: gray-black, weathering yellow to 27
buff, dense, very finely crystalline, almost
quartzitic, less silty and thinner partings
than #1, the top is more silty, brown to light
green in color and is a cliff-former.
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Limestone: black, weathering light gray,
dense, finely crystalline, contains numerous
silty partings and twiggy bodies.

Limestone: blue-black with numerous silty
partings, weathers rusty due to the large
amount of silt, becoming more silty toward
the top with approximately 2 feet of light
green micaceous shale.

Shale: 1ight green, weathers orange to
purple, compact with paper-thin partings,
breaks easily, more silty and less micaceous
than the shales below, contains slaty cleavage
and trilobites (G—ZS.

Limestone: gray-black on fresh surface,
weathering buff to light gray, demse, finely
crystalline with silt interspersed in lower
part and silty partings above. It contains
several beds of light green shale; algal
bodies of smaller diameter than in #8 are
found at top.

Shale and siltstone: lower 30 feet is gray—
green irregular platy beds one-fourth to one-
half inch thick, silty, micaceous, and sandy
becoming more green, silty and less sandy up—
wards, containing slaty cleavage across
bedding planes, weathers red to green,
dense, with trilobites (€-1) found near
the top.

Limestone: blue-gray, weathering buff
to brown, fine crystalline, containing
much silt interspersed, thick-to thin-
bedded; in places orange—brown silty bands
appear, becoming more silty, manganiferous,
and cherty toward the top; the beds contain
algal stringers and balls which are larger
than in #6; this unit is a slope-former and
not well exposed.

Sandstone and siltstone: blue—gray, weather-—
ing orange-brown; limy and silty quartzitic
sandstone, thick-bedded, grading upward into
softer, sandier, more limy sandstone that
weathers light brown to tan, containing inter-
bedded siltstonse.

Total Ophir group

Suasay limesione
The Swasey limestone was named by Walcott (1908) for outcrops

on Swasey Peak in the House Range.

27

54

18.5

58

75

181

78

647.0

Wheeler and Steele (1951) re~-

port the Swasey as being "dark to medium gray, fine- to medium-
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grained, thick-bedded argillaceous limestone." The Condor formation
is considered by them to be the basal member of the Swasey.

In the Stansbury Range the Swasey limestone lies between the
thin-bedded limestone and shale beds of the Condor formation and
the flaggy, thin-bedded limestone of the Wheeler formation. The
beds, which are thin to thick, generally are not well exposed, but
in places they form prominent cliffs.

The following section was measured south of Dry Canyon in sec-
tion 9, T. 5 8., R. 7 W.3; fossils found in the unit are described
on page 22.

Swagey limestone Thickness
in feet
1. Limestone: blue~black weathering blue-black 144.5

with silty partings, where silty partings are
exposed it appears tan, partings becoming less
prominent upward.

Total Swasey limestone 144.5

Hheeler formation

The Wheeler formation, named by Walcott (1908) for exposures
in the House Range, is 238 feet thick in the Stansbury Range. The
formation consists of dark blue-gray, fine-grained, thin-bedded,
flaggy limestone characterized by the smoothness and flatness of
the bedding plane. Smooth, tan to reddish-tan silty partings
furnish breakage planes for the beds. In the House Range the
Wheeler formation consists of dull sooty-gray, fine-grained, thin
fissile, shaly limestones and calcareous shales. The beds appear
thinner bedded and more shaly in the House Range than in the Stans-
bury Range.

The following section was measured south of Dry Canyon in sec=-
tion 9, T. 5 S., R. 7 W. The formation yielded fossils that are
described on page 22.

Thickness
Mheeler formation in feet

1. Limestone: not well exposed, contains a few 179.0

beds of light gray limestone, mainly black,
weathering orange-brown,very finely crystalline
laminated to thin flaggy bedding characterized
by smoothness and flatness of bedding planes,
weathering in slabs and blocks with tan to
orange~brovwn silty partings. Trilobites were
found.

2. Limestone: mnot well exposed, being a valley- 59.0
former, appears to be shaly, at top is black
limestone, very finely crystalline, thin-bedded
to laminated with thin silty laminae, limestone
stands in relief.

Total Wheeler formation 238.0
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Marjum formation

The Marjum formation, which is 298.5 feet thick, lies between
the Wheeler formation and the Cole Canyon dolomite. The formation
is composed of carbonate rocks and shale, being mostly thin-bedded,
undulating limestone beds with tan silty partings and laminations.

The Marjum formation was named in the House Range by Walcott
(1908), described by Wheeler (1948), and also observed by the writer.
It is dark gray, argillaceous, fine-grained, thin-bedded lime~
stone with sooty-gray to almost black, fissile and platy, calcareous
irregular bedded shale. Both the Wheeler and Marjum formations
appear much the same in the Stansbury and House Range except for
the more shaly texture and thinner beds of both formations in the
House Range.

Measured south of Dry Canyon in section 9, T. 5 S., R. 7 W.:

Thickness
Marium limestone in feet

1. Limestone: black, weathering pale blue-—gray, 298.5
dense crypto-crystalline, thin-bedded, found
in thin platy beds due to silty partings. Un-
dulating bedding planes give blotched ar twiggy
appearance, blotches are orange to tan, the
lower 70 feet contains trilobites found only on
silty partings. The last 20 feet is more
pinkish. .

Total Marjum limestone ) 298.5

Three fossil collections were made from the Swasey, Wheeler,
and Marjum formations: ©€-3 from the Swasey, €~4 from the upper
part of the Wheeler and €-5 from the lower part of the Marjum.
The following identification and comments were furnished by Chris-
tina L. Balks:

€-3 Ehmaniella cf. ywaplacnsis Raseiid Bathyuriscus-FElrathina
€~/ Ebhmaniella cf. uapiaepsis Rasetii zone

This is probably the same species as Deiss's Ehmaniells
convexa and the collections of 6-4 and €-5 represent
exactly the same faunule - if they came from different
sections, you can be sure that the corresponding beds are
exact correlatives - if they came from the same section -
you can conclude that the identical faunule extends thru
that much of the section - if from the same section I would
not expect them to be separated by more than a few tens of
feet.

The three collections above would correlate your lithie
unit with the Maxfield limestone if in the south, or the
Blacksmith dolomite if in the porth. This zone covers a
wider stratigraphic unit than the preceding one and con-
tains a number of faunules. .
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Cole Canyon dolomite

The Cole Canyon dolomite, named in the Tintic district for
a sequence of alternating light gray and dark blue-gray fine-
grained dolomites, is 711.5 feet thick in the Stansbury Range
compared to 899 feet measured by Cohenour in the Sheeprock Range.
Fossils were not found within the Cole Canyon dolomite; the lower
contact is easily distingmished above the thin limestone beds of
the Marjum formation. The lower half of the Cole Canyon is pre-
dominantly dolomitic, while the upper part contains some limestones.
The upper contact is gradational with the clastic limestone and
dolomites at the base of the Upper Cambrian.

The following section was measured south of Dry Canyonin
section 9, T. 5 S., R. 6 W.:

Cole Canyon dolomite

1. Dolomite: gray-black, weathering orange=brown, 532.5
medium-to thick-bedded,containing considerable
silt, little change except somewhat darker up-
ward in section.

2. Dolomite: similar to #1, orange-brown and 134
silty, medium—~ to thick-bedded ledge—~former.

3. Dolomite: gray-black, weathers sandy gray-— : 45
brown, finely crystalline, thin~ to medium-
bedded with 2 feet of conglomerate 15 feet
from base; top is light gray weathering tan
to buff, very dense with thick to massive
bedding.

Total Cole Canyon dolomite 711.50

Upper Cambrian undiffereptiated

The lower beds of the Upper Cambrian are marked by the abun-
dance of clastic sediments, which seems to indicate a major break
in deposition. The lower 774.4 feet, which is probably an Opex
formation equivalent, is thin- %o thick-bedded. It is represented
by alternating beds of shale, oolitic limestone, flat pebble con-
glomerate, medium- and coarse~grained, brown weathering sandstone,
and dusky blue—gray dolomite. The shale beds which are mostly red
and green do not appear to continue laterally. Linguloid brachio—~
pods were found near the base but no diagnostic trilobites were
discovered,

The upper part of the Upper Cambrian, an Ajax formation
equivalent, is composed entirely of dolomite. Light and dark
mottling is common, and pisolite beds were noted in the upper part.
The Emerald member, described in the Tintic district, appears to
be present in the upper part. The Ajax which was formerly consid-
ered as Ordovician has been included in the Upper Cambrian by
Morris (1957). In the Stansbury Range the Ajax and Opex could not
‘be mapped separately because the limestone beds have been altered
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to dolomite at different horizons throughout the area and no kej

bed was present. Fogsils were poorly preserved but Billingsells
spp. was identified.

The following section was measured on ridge south of Drj
Canyon in section 10, T. 5 S., R. 7 W.:

Thickness
lpper Camhrian undifferentiated in feet

1. Dolomite: medium gray to blue on fresh surface, 160
buff to brown-gray on weathered surface, dense,
coarsely crystalline, upper 10 feet is more limy
with oolites, grading from a dolomite into a
limestone;at top the beds are somewhat pinkish
and more silty.

2. Dolomite: white to pinkish-gray, weathers 215
white to tan, sugary texture on weathered
surface.

3. Dolomite: dense gray to brownish-black on 85
weathered surface, more bluish on fresh surface.

4. Dolomite: white to pinkish-gray, weathers 62
white to tan, demse, quartzitic, looks sugar
on weathered surface (appears to be a key bed)

5. Dolomite: varies light to dark gray, the 229
light is coarse quartzitic, the dark is light
on fresh surface and is dense to finely crys-
talline, contains some silt which gives a
sombre~gray color to weathered surface.

6. Dolomite: gray to black, tan to buff on 228
weathered surface, sometimes appearing pink-
ish, dense, finely crystalline in basal 150
feet becoming increasingly lighter in color
until it is light gray, weathering tan to
white. At 150 feet from base a bed of pebble
conglomerates appears; pebbles are angular
and matrix is limy, several conglomerates
are present but dolomites continue much the
same At top there appears an 18-foot orange
siltstone and shale bed.

7. Limestone: medium to dark gray, weathers white 27.4
to tan,silty, with silty bands which stand out
in relief, is medium~bedded, dense, crypto-
crystalline.

8. Dolomite: salt and pepper gray on fresh sur- 61
face, weathers charcoal-gray, the top beds con-
tain silty, cherty, and sandy layers alternating
with blue~gray dolomite, shows evidence of brec-—
ciation probably soon after laying down, basal
beds are coarse—-grained dolomite and pebble
conglomerate.
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9. Dolomite: 1light gray to white, dense, fine 298
to medium crystalline, in places somewhat
sugary on weathered surfaces.

10. Dolomite: dense, finely crystalline dolomite, 83
similar to #9.

11. Limestone: black, dense, fine crystalline, 63
. thick-~bedded with alternating silty partings
which are rusty brown in color, tiny scattered
algal spots appear throughout.

12. Dolomite: 1ight gray, weathers nearly white, ~ 64
dense and finely crystalline.

13. Limestone: blue-gray to blue-black, silty,
thin- to medium-bedded and fine to crypto- 121
crystalline; silt being found in irregular
partings, giving tan color.

14. Limestone: blue-~black, thin-bedded with many 57
silty partings alternating with light gray,
thin-bedded, silty limestone that weathers
greenish-gray and contains Linguloid brachio-
pods. Beds are irregular and seem to be
somewhat unconformably on the Cole Canyon
dolomite. Four feet of dense buff to brown
noncalcareous siltstone +that fractures
conchoidally appears near the top.

Total Cambrian undifferentiated 1,813.4

THE ORDOVICIAN SYSTEM

Ordovician rocks are exposed along the west flank of the
range. A well exposed section was found and measured south of
Dry Canyon and north of Rock Springs in sections 14, and 15,
T. 5 S., R. 7 W, The Cambrian-Ordovician boundary was estab-
lished on the basis of lithologic changes which has been the
criteria for separation in other regions in Utah (Hintze, 1951).
The contact which appears to be conformable places the lowermost
limestone beds of the Ordovoican on a dark, massive-bedded dolo-
mite of the Upper Cambrian, In central Utah and several Nevada
localities an underlying dolomite is found, while in western
Utah a massive unfossiliferous limestone (Notch Peak formation)
underlies the House limestone. The House limestone as far as
can be determined is equivalent to the Garden City formation.

Three distinet lithologic units are present in the Ordo-
vician of the Stansbury Range. The lower limestone sequence,
which is mainly blue-gray, thin- to medium~bedded, silty lime~
stone with intraformational conglomerate correlates with the
Garden City formation or lower Pogonip group. A middle unit con-
sists of interbedded siltstone, fissile shale, and limy sandstone
corresponds with the Kanosh shale or lower Swan Peak. The upper
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sequence is a fine to medium crystalline resistant dolomite equiv-
alent to the Fish Haven dolomite.

In the central Stansbury Range, Mississippian beds lie uncon-
formably on the Cambrian. On the north side oi Dry Canyon only the

Garden City formation is present but the Kanosh shale and the Fish
Haven dolomite appear above the Garden City on the south side
of the canyon.

Garden City formation

The Garden City formation consists of marine silty limestone,
interbedded limy shales, siltstones, and intraformational conglom-
erates, which appear to conformably overlie Cambrian dolomite.

In the type area, the Garden City formation, according to
Richardson (1913, consists of thick— and thin-bedded gray limestone,
characterized by abundant conglomerate and breccia.

Much similarity can be recognized between what is here referred
to as Garden City and several formations of the Pogonip group.
Hintze (1951, p. 20) correlates the lower Ordovician section on the
west side and alsoc at the north end of the Stansbury Range with
the Garden City formation, and states "that lithologically the lower
Garden City formation and the lower Pogonip group are similar; they
both contain considerable intraformational conglomerateand scattering
of light colored chert stringers. However, the cherty upper part of
the Garden City formation differs considerably from the upper Pogo-
nip group."

In section 10, T. 5 S., R. 7 W., over 1,200 feet of Garden City
was measured, while approximately 2 miles south less than 1,000
feet was found. The thinness of the southern section may be due to
an error in measurement since the exposures of the Garden City forma-
tion are poor. Richardson (1913) contends that there is an ero-
sional unconformity at the base of the Garden City formation as well
as at the base of the Fish Haven dolomite. He bases this conclusion
on the fact that the Garden City formation and Fish Haven dolomite
rest on different horizons in different parts of the Randolph
quadrangle,

The following section was measured on the ridge south of Dry
Canyon in section 10, T. 5 S., R. 7 W.:

Thickness
Garden City formation in feet
1. Limestone: blue~gray, weathers medium gray, 131
thin platy beds with considerable silt, a
maroon shale bed is present near the top.
2. Limestone: thin-bedded, platy, somewhat shaly, 27.6
coarsely crystalline.
3. Limestone: medium blue-gray, weathers gray, 89.9

fine erystalline, silty;contains thin partings
of rust colored silt in subordinate amounts,
some chert, and is a ledge~former.
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4. Limestone: similar to #3, few silty partings 241,6
and little chert, more dense, medium to thick-
bedded.

5. Limestone: similar to #6, dense, sublitho- 184
graphic silty partings.

6. Limestone: light gray, weathering rusty in 145
lower part, tan to light gray in upper part,
appears quite brecciated consisting of small
rounded particles in similar matrix, larger
angular particles, possible mud eracks with
8ilty matrix; is ledge-former.

7. Limestone: Dbuff to red, sandy to silty. 79

8. Limestone: rusty red, silty, fine sand and 104
in places quartzitic; top thirty feet is light
to medium gray, sublithographic, weathering
pinkish gray.

9. Limestone: 1light gray to tan on fresh sur- 199
face, weathers somewhat pinkish to buff, fine
to coarse crystalline, friable, silty, inter-—
bedded with dense buff siltstone; considerable
intraformational conglomerate, beds appear
to lens or thin out or grade into other beds
in a short distance, gastropods were found.

Total Garden City formation 1,201.1

The following fogsils were collected and identified:

Trilobites:

Symphysurina lower Garden City
Spongess:

Nevadocoelia middle ‘Garden City
Bryozoans:

Dictyonema cf. flabelliforme middle Garden City
Graptolitess

dlicifoliug upper Garden City
Phyllograptus angustifolius wupper Garden City

High spiralled gastropods and Orthis type brachiopods.

Kaposh shale

The Kanosh shale, which is equivalent to the lower Swan Peak
formation, is found on the west side of the Stansbury Range. Since
there is no quartzite such as characterizes the Swan Peak in various
other areas, the unit being predominantly a fissile shale will be
referred to as the Kanosh shale. Hintze (1951) correlates the Kanosh
and lower Swan Peak on paleontological grounds.
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The absence of the quartzite in this area,and its presence to
the north and south of the Stansbury Range, may indicate an uncon~
formity. Nolan (1935) states that an unconformity exists at the base
of Upper Ordovician, He based this conclusion on the variable
thickness of the Chokecherry dolomite, under the Fish Haven dolomite,
and the absence of. the upper quartzite member of the Swan Peak and
Eureka quartzite by nondeposition or removal by later erosion,

The Kanosh shale is a very diagnostic unit and contains an
abundance of graptolites. The following fossils were found and
identified:

Lingulid brachiopods

The Garden City-Kanosh boundary is gradational, as a consequence
of which two separate measurements differ considerably. Arnold (1956)
measured 117 feet at the north end of the Stansbury Range. Bissell,
McKinney, and Peterson (Croft, 1956 pp. 7-8) measured 296 feet in sec-
tion 21, T, 5 S., R. 7 W. at the south end of the Stansbury Range,
which agrees favorably with a measurement of 293 feet made by the
writer, but is considerably more than a second measurement of 162.3
feet made by the writer. Croft divided the unit into three divisions:
(1) a lower interbedded limestone, argillite and orthoguartzite
(107 feet); (2) a middle shale and argillaceous limestone (164 feet);
(3) and an upper "dolsiltite" and black shale (25 feet). Croft
suggests that this last unit may be post-~Swan Peak.

The Kanosh-Fish Haven boundary appears to mark a definite break
in sedimentation but is usually not exposed. The lower contact with
the Garden City formation is gradational. The writer prefers to use
the second measurement (see above) of 162.3 feet because there seems
to be a more definite break with the basal bed being a black lime-
stone, The formation, a valley- and slope-former, is generally
poorly exposed but was a key unit in correlating the lower Paleozoic
section,

The following section was measured between Barlow Hollow and
Deadman Canyon in section 14, T, 5 S,, R. 7 W.:

Thickness
Eanosh shale in feet
1. Shale: black to dark brown, containing 33.6
lingulid brachiopods and a graptolite fauna.
2. Siltstone and shale: not well exposed; 49.0
thin-bedded blue-gray siltstone, and black
to dark brown shale, appears orange-brown
on weathered surface.
3. Sandstone: not well exposed; appears 32.1
somewhat rusty with some silt and quartzite
lenses.
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4. Dolomite: black limestone at base, followed L7.6
by a somewhsat limy, dense quartzitic dolomite
and quartzite, dirty gray in color, weathering
buff to yellow-brown (rusty), and is thin-
bedded.

Total Kanosh shale 162.3

Eish Haven dolomife

The Fish Haven dolomite consists of dense, finely crystalline
dolomite. Alternating beds of black and gray mottled dolomite give
a distinctly banded pattern to the formation, In outcrop the beds
form a resistant hill or slope above the generally less resistant
slope-forming Garden City formation and Kanosh shale,

Hintze (1951, P. 23) states that the Upper Ordovician rocks,
typically the dark dolomitie facies, are among the most persistent
units in the eastern Great Basin., This dolomite has been recog-
nized in northeastern Utah (Richardson, 1919, pp. 409-410) where the
name Fish Haven was first used. The name was also applied in the
Gold Hill district by Nolan (1935, pp. 16-17) because of similar
age and lithology.

At no locality has the Upper Ordovician been reported to lie
with angular unconformity upon the underlying quartzite; the lack
of guartzite seems rather to indicate an erosional unconformity.
Cohenour (1957, fig. 5) has prepared an isopach map showing a
salient projecting west from the Oquirrh Range through the south
end and middle of the Stansbury Range during Middle Ordoviecian
time for which he has proposed the name "Stansbury Salient.”

On the basis of lithology and stratigraphic positiom, this
series of dolomites is correlated with the Fish Haven at the type
locality and elsewhere. i sp. are fairly plentiful, as
well as Sireptelasma sp. and crinoid stems. Fossils are found main~
ly in the lower half of the formation.

Measured north of Barlow Hollow in section 14, T. 5 S., R, 7 W.:

Thickness
Fish Haven dolomite in feet
1. Dolomite: dense gray-black, medium crys- 116
talline, weathering black with a few inter-
bedded light gray, fine to medium erystalline
beds. A few corals were found at the base.
2. Dolomite:r similar to beds in #1, more fossil~ 132
iferous, mottled, and massive.
Total Fish Haven dolonmite 248,0
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THE SILURIAN SYSTEM

Laketown dolomite

The Laketown dolomite was named and described by Richardson
(1913) for outcrops southeast of Bear Lake in the Randolph quad-
rangle, He describes it as being a "massive light gray to whitish
dolomite, containing lenses of calcareous sandstone having a thick-
ness of approximately 1,000 feet."™ Fossils are rare,

Nolan (1935) extended the name Laketown to the Gold Hill dis-
trict to include beds of Silurian age there., The name Laketown is
now applied to moest of the beds of Silurian age in northern and
western Utah and has also been used into eastern Nevada.

In the Tintic district the name Bluebell dolomite is applied
to beds of Silurian age. The Bluebell dolomite originally included
the Fish Haven dolomite., Morris (1957) has divided the original
Bluebell, calling the lower unit Fish Haven and retaining the name
Bluebell for the upper unit, which includes the Ordovician, Silurian,
and Devonian time boundaries.

In the Stansbury Range the time boundaries cannot be recognized
definitely, the contacts being drawn on the basis of lithology. A
basal white to light gray, medium-to thin-bedded dolomite is present
which is similar to that described by Richardson (1913) and others
in various areas. The basal beds are unfossiliferous and a relative-
ly thin unit, overlain by darker dolomite, which contains chert and
some pentameroid type brachiopods.

Due to faulting, the dolomite beds in the southern Stansbury
Range are extremely shattered and altered. In the vieinity of Rock
Springs there is repetition of beds due to normal faulting. To the
north the beds are less altered and shattered but are cut out on the
south side of Dry Canyon by the pre~Mississippian unconformity.

In the Stansbury Range the Laketown dolomite appears to be
similar to the Bluebell of the East Tintic distriet, being sepa-
rated into two members by the "curly bed," a bed of crinkley-
laminated, medium and light gray dolomite, with laminae less than
a millimeter thick. The upper member is principally medium to
dark gray, medium- to thick-bedded, medium~ to coarse~grained dolomite.

Nolan (1913, p. 17) claims there is little evidence of an
unconformity between the Fish Haven dolomite and the overlying Lake=-
town dolomite at Gold Hill, Pioche Nevada, or in the Randolph quad-
rangle, but contends that the absence of late Upper Ordovician
and Early Silurian faunas at these localities implies that there
has been a considerable hiatus in sedimentation. Williams (1948,
P. 1137) made similar observations in the Logan quadrangle, and
came to the same conclusion.

In the upper half of the formation the following forms were
found:
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The following section was measured north of Barlow Hollow in
section 14, T, 5 5., R, 7 W.:

Thickness
laketown dolomite in feet
1. Dolomite: blue-gray weathering light blue- 143

gray, dense, medium—-bedded, with pentameroid
brachiopods at base and cherty stringers at
the top.
2. Dolomite: dark gray to blue, weathering 65
buff to brown, dense, somewhat sandy and silty,
with chert appearing at top, somewhat mottled
and appears shattered.
3. Dolomite: similar to #5 with little chert. 64
4. Dolomite: Dblue-gray weathering dark blue- 58
gray, dense, finely crystalline, on weathered
surface is silty, chert is more in bands and
beds are cliff-formers,
5. Dolomites brownish, somber looking, breaks 145

along numerous silty to sandy fractures that
give an orange-brown color to weathered sur—
face; these beds contain considerable chert,
sand, silt, and in places limonite. Being
mottled it gives the appearance of being
faulted; this is probably the "leopard skin”
bed referred to in the Tintic area which is
splattered with chert,

6. ) 139.5
Dolomite: mainly white to tan on weathered
surface, light to medium gray on fresh, dense
sublithographic, finely crystalline, thin to
medium-~bedded.

Total Laketown dolomite 614.5

THE DEVONIAN SYSTEM

Devonian rocks are exposed south of Dry Canyon on the west
side of the Stansbury Range. No Devonian beds are exposed north
of Dry Canyon because of the pre-Mississippian erosional uncon-
formity. The Devonian consists entirely of dolomite and was measured
east of Rock Springs in section 23, T, 5 8., R. 7 W. Correlation
with other areas was made on lithologic similarity as no diagnostic
fossils were found.

Nolan (1935, p. 22) accounts for the origin of the pre-Carbonif-
erous dolomitic formations by the alteration of an original limestone
deposit prior to the rock being elevated above sea level, the alter-
ation occurring very shortly after the deposition of the limestone,
for the most part in shallow water and probably at times of little
or no deposition.
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Such features as cross~bedding, oolites, and pisolites, intra-
formational conglomerates, local unconformities, and lenticular
beds occur throughout dolomitie formations. Many of the beds not
possessing these features contain mottling due to areas of less
complete dolomitization., Near many of these mottled dolomites,
beds of relatively pure limestone are found.

Nolan has suggested that a prolonged exposure of calcareous
mud to current action would also permit selective leaching of cal-
cium carbonate by sea water, a phenomenon which is known to occur
at present in nature,

Because of the aphanitic texture of the Sevy dolomite, some
have thought that it possibly represents a primary dolomite. Roy
Waite (personal communication) reports limestone to be found in
small patches within the Sevy dolomite of Nevada, indicating a
secondary source for the dolomite, for it is these patches of lime-
stone that contain fossils,

Sevy dolomite

The Sevy dolomite was named by Nolan (1935) from exposures
in Sevy Canyon in the Gold Hill area, Utah. Nolan states (p. 18)
that "the typical rock is a well-bedded, mouse~gray dolomite in
layers 6 to 12 inches thick and weathers %o a very light gray."
It has an extremely dense texture and fractures conchoidally., In
most beds a faint lamination parallel to the bedding is visible.
A few beds of darker dolomite occur near the top.

Nolan measured 450 feet of Sevy in the Gold Hill area which is
considerably more than is found in the Stansbury Range. The few
fossils found in the Gold Hill area are not diagnostic for deter—
mination of age., The formation grades upward into overlying Simon=-
son dolomite which contains a Middle Devonian fauna.

The Water Canyon formation which marks the base of Devonian
in the Logan quadrangle is reported by Williams to be of Early
Devonian age (Williams, 1948), It consists essentially of thin-
bedded silty and sandy dolomites that weather smoke-gray tc white
or buff. This description fits that of the Sevy dolomite of
western Utah. It has been supposed by many stratigraphers that
Devonian seas did not invade western and northern Utah until late
Middle Devonian or Upper Devonian time but Roy Waite {personal
communication) reported Spirifer kobehana (Lower Devonian age) as
being found in the Sevy in eastern Nevada. Because of the lack of
fossils no age is set on the Sevy beds of the Stansbury Range.

The range in thickness of the Sevy dolomite in the area would
indicate considerable relief on the underlying surface, Williams
(1948, p. 1137) reports a hiatus at the base of the Water Canyon
dolomite in the Logan quadrangle, though no noticeable unconformity
was observed. Nolan (193%, p. 18) observed a truncation of beds
at the top of the Laketown dolomite indicating a pronounced uncon-
formity between the Laketown dolomite and the Sevy dolomite.

The following measurement was obtained east of Rock Springs
in seetion 23, T, 5 S,, R. 7 W.:
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Savy dolomite

1. Dolomite: 1light gray, weathers light gray 75
to white,microcrystalline to finely crystalline
glightly sandy in the upper few feet, thin-
to medium-bedded, containing good bedding. —

Total Sevy dolomite. 75
Simonson dolomite

The Simonson dolomite, named by Nolan (1935) from Simonson
Canyon in the Gold Hill ares, Utah, consists in the main of dark
to medium gray, sucrose, crystallint dolomite, weathering tan to
brownish~gray. Both dark and light beds are found. The darker
beds are more finely crystalline than the somewhat sandy lighter
beds; beds range from thin to massive,

Nolan measured 963 feet at the Gold Hill area (1935 p. 19).

The following section was measured east of Rock Springs in
section 23, T. 5 S., R, 7 W.:

Simonson dolomitfe

1., Dolomite: 1light, medium~bedded, sandy on 37.5
weathered surface, interbedded with medium
gray, darker and more dense beds than #2.

2. Dolomite: 1light gray, dense, medium crys- 55.5
talline cliff-former that weathers brownish-
gray, becoming lighter and sandier upward
in sectioen,

3. Dolomite: alterpating light and dark bedsjthe 10
dark is almost lithographic; the light is more
sandy, gives a banded appearance.

4. Dolomite: blue-black, finely crystalline, 29
no banding, massive bedded with smattering
of calcite, thin laminae present in the lower
9 feet.

5. Dolomite: similar to beds below, being a 25
cliff-former and containing good bedding.

6. Dolomite: medium gray, weathers buff to gray- 72
brown, dense, medium crystalline, medium- to
magssive-bedded, and sucrose on weathered
surface.

Total Simonson dolomite. 229.0
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Stansbury-Pinyon Peak formation

The name "Stansbury formation" was proposed by Armold (1956)
for the Devonian outecrops at the north end of the Stansbury Range.
He measured 1,741 feet in the Flux area, of which 1,237 feet is re-
ported to be conglomerate.

At the south end of the range the fragments in the conglomer-
ate vary from 1 to 10 centimeters. The fragments are mostly
rounded on the edges and most are somewhat elongated and aligned
parallel with the bedding planes, The matrix, which is a sandy
dolomite, is tan to brown, while the fragments are made up of
light and dark dolomite., The light fragments, which are nearly
lithographic, appear to be derived from the base of the Laketown
dolomite and Sevy dolomite, The dark dolomite fragments show
similarity to the Fish Haven dolomite and Laketown dolomite.

Two separate measurements of the Stansbury formation were
made at the south end of the Stansbury Range; one showed a thick-
ness of 195.2 feet and the other 276 feet. The thinner section
was measured approximately 2 miles north of Rock Springs and may
have been affected somewhat by the pre-Mississippian unconformity
as only one conglomerate bed is present. The formation varies
considerably. On one ridge south of Rock Springs only one conglom-
erate bed, 60 to 75 feet thick, was observed. This is considerably
more than either of the beds mentioned in the detailed description,
The character of the limestone and dolomite immediately above,
below, and between the two conglomerate beds appears to vary comnsid-
erably within the range, but the boundary is easily recognized
above the sugary dolomites of the Simonson and below the cherty
beds at the base of the Madison. 'The conglomerates are useful key
beds in interpreting the fault structure,

The conglomerate, though poorly sorted at the south end of the
Stansbury Range, appears to be much better sorted than at the north-
ern end where Arnold (1956, p. 24) reports the fragments to range
from 1 millimeter to 30 centimetérs, with a maximum size of 74
centimeters. The fragments, ranging in size from 1 to 9 centimeters,
account for 64 per cent of the number of rock fragments recorded in
Arnold's area. All fragments observed in the conglomerate at the
south end of the Stansbury Range would fall into this size range.

Arnold recognized a pre~Mississippian unconformity at the north
end of the range, He found on proceeding southward that basal
Mississippian beds rest on successively older Paleozoic beds, the
conglomerate beds being the first to disappear southward.

As to the origin of the conglomerates, Arnold (1956, p. 26)
suggests pre-Mississippian uplift in the central part of the Stans-
bury Range, He mentions the Timpie area as another possible source,
and states that "about 150 feet of Garden City strata overlies the
Cambrian rocks conformably, but are in turn overlain by basal Mississ-
ippian strata with an angular discordance of about 20 degrees.”

The writer cannot definitely pinpoint the source of the
conglomerate, but the following observations were made in the area
mapped: (1) fragments are much smaller at the south end, (2)
conglomerate beds are much thinner to the south, (3) though the
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central part is missing, the conglomerate appears to be a wedge
thinning to the south, {4) the Stansbury formation is the first
formation to disappear under the unconformity, (5) nowhere was
the formation found on any beds older than Simonson.

On the basis of the above. facts it would appear that the
conglomerate would have been derived from an area north of the
pre-Mississippian unconformity in the central part of the Stans-
bury Range and that the uplift in the central part of the range
occurred following the deposition of at least most of the Stans-
bury formation, It is entirely possible that the area which is
now the central part of the range was the source of the conglom-
erate, in that a much sharper and greater uplift at the north
side of the pre-Mississippian uplift through the central part of
the range could possibly have produced the same results as an
uplift at the north end of the range,

The upper 70 feet of beds which lie conformably on the con-
glomerate appear to be equivalent to the Pinyon Peak limestone,
The Pinyon Peak limestone was named by Loughlin (1919) for expos-
ures in the Tintic distriet. As at Tintic, the beds are thin,
blue-gray, fine-grained limestone, A tan to buff weathering dol-
omite is found at the top., A fossil collection was obtained approx-
imately 30 feet below the base of the Madison. This included
Bothrophyllum, a coral indicating early Mississippian age. Morris
(1957) reports that the Pinyon Peak limestone in the Tintic district
overlaps the Devonian-Mississippian time boundary. Because of
lithologic similarity and fossils obtained, the writer believes the
units described at Tintic and in the Stansbury Range are equivalent.

The following section was measured east of Rock Springé in
section 23, T. 5 S., R. 7 W,:

. Thickness
Stansbury-Pinyon Peak formation , in feet

1. Limestone: basal beds are dark gray to black, . 67,5

finely crystalline, thin-bedded, containing
corals; grading into medium gray, tan to buff
weathering shaly limestone, containing a
variety of fossils of lower Mississippian
age, At top is 20 feet of dolomite, which
is silty, light gray to tan, weathering tan
to buff; is thick-bedded with sugary weathered
surface and chert at the top.

2. Limestone and conglomerate: silty and sandy 83
limestone with silty partings, weathering
orange~brown in lower part; overlain by more
conglomerate which was not well exposed, but
appears to be similar to #3. A limestone
which capped the conglomerate was also poorly
exposed.

3. Conglomerate: made up of fragments of both 15
light and dark dolomite, varying considerably
in size, ranging from 1 to 9 centimeters. Frag-
ments are rounded on the edges, most are
somewhat elongated and are aligned parallel
to the bedding plane. The matrix is dolo-
mitic, tan to brown, and is sandy.
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4. Dolomite: dense quartzite grading upwards 52
into limy quartzitic dolomite.

5. Dolomite: orange-brown, Wweathers orange- 58.5
brown, limy, silty and sandy; some beds are
friable, and silty partings are represented.
Though not well exposed, it appears to grade
into gray to pink, silty limestone that
weathers tan,

Total Stansbury-Pinyon Peak formation - 276.0

THE MISSISSIPPIAN SYSTEM

Mississippian time in the Rocky Mountain area was marked by
much more extensive seaways than most of the previous Paleozoic
periods. Following deposition of the Madison limestone, silts and
sands became more prominent, indicating rising of adjacent highlands.
Following the early carbonate deposition and a subsequent period of
clastic deposition came a period of alternating carbonate and clas-
tic deposition,

The Mississippian system is represented in the Stansbury Range
by more than 3,000 feet of strata consisting mainly of carbonate
sediments. The system has been subdivided into the following units;
Lower Madison dolomite, Upper Madison limestone, Pine Canyon lime-
stone, Humbug formation, Great Blue limestone, and part of the
Manning Canyon shale.

In various areas in Utah, a pre-Mississippian unconformity is
in evidence., That this pre~Mississippian unconformity existed is
seen in the central part of the Stansbury Range where Lower Madison
dolomite rests on Cambrian beds. In the Uinta Range, Weeks (1907)
found Mississippian beds resting on Cambrian, and Nclan, in the
Gold Hill quadrangle, found evidence of a pre-Mississippian uncon-
formity, This is in line with the same east-west element that repre-
sented the Middle Ordovician,

) Gilluly (1932, p. 22) mentions a pre-Mississippian unconformity,
which he interpreted to be represented by karst topography between
his "Jefferson dolomite" and "Madison limestone."™ The writer be-
lieves, on the basis of lithologic similarity of the Jefferson dol-
omite, as mapped by Gilluly, and the Lower Madison dolomite as
represented in the Stansbury Range, that Gilluly's Jefferson dolomite
is of Mississippian age, and that the unconformity he shows between
the Jefferson dolomite and the Madison limestone (which does not
appear to be represented in the Stansbury Range) is local and of
minor significance. If the above conclusion is correct, Mississ-
ippian beds in the Oquirrh Range rest on the Lynch dolomite of
Cambrian age, corresponding with the unconformity of the Stansbury
Range. This correlation seems to be confirmed by Granger and Sharp
(1952, p. 9). _
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Madison Jlimestone

In the Tintic area,Morris (personal communication) has subdivid-
ed the Madison limestone into the "Fitchville and Gardison forma-
tions," the name Gardner being abandoned because it included part
of the Devonian Pinyon Peak,

The writer has subdivided the Madison into two units similar
to the subdivision in the Tintic area, but because the names Fitch-
ville and Gardison have not been approved as yet, the units will be
referred to informally as "Upper Madison limestone" and "Lower Mad-
ison dolomite,"

The base of the Madison is not a sharp lithologic contact.
The white quartzite referred to in other areas in the underlying
Devonian formations does not appear to be present at the south end
of the Stansbury Range, so the contact has been arbitrarily taken as
the base of the first cherty beds above the Stansbury conglomerate,

The Lower Madison, 370 feet thick, consists of massive~ to thin-
bedded, light to dark gray dolomite and light gray and buff clastic
limestone, The texture shows considerable variety. The middle unit
is characterized by oval-shaped, calcite-filled vugs approximately
3 inches in diameter, and is often referred to as the "eye bed."
This unit was referred to as Jefferson dolomite by Baker (1949) and
also by Gilluly (1932) but fossil evidence indicates Mississippian
and not Devonian age (Granger anmd Sharp, 1952, p. 8).

The Upper Madison limestone, 466.5 feet thick, consists of
bluish-gray dense limestone, and is easily distinguished from all
the underlying limestones by its freedom from mottling of any sort.
Coarse varieties are present, consisting mainly of fossil hash and
crinoid stems., The following fossil forms were identified in the
fields

The following section was measured east of Rock Springs in
section 23, T. 5 S., R, 7 W.:

Thickness
Lower Madison dolomite in feet
1. Limestones 1light gray, weathering buff to 41
gray-brown; top 8 feet is medium blue-gray,
weathering gray-black with a sandy appearance
forming contact with upper Madison,
2. Limestone: coarse, dolomitic, gray-black 195
weathering, without chert bands, white calcite
blobs present, and is a cliff-former.
3. Dolomite: brownish-gray, dense, very fine- 134

grained, thin~bedded, limy, weathers buff,
medium crystalline, sandy in the basal 57
feet, A little shale is found above this but
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for the most part it is a dense blue, dolo-
mitic limestone with alternating chert bands
and a few caleite blobs. It is a slope-former,
rather massive with few good bedding planes,

Total Lower Madison limestone 370.0

The following section was measured east of Rock Springs in
section 23, T. 5 S,, R. 7 W.:

Thickness

Ipper Madison limegstone in feet

1. Limestone: dark blue-black weathering dark 12
blue-gray, thicker bedded than #2 and #3,
slope~forming, probable contact with Mississ=-
ippian Pine Canyons: JEumpholids are abundant.

2. Limestone: dark gray to gray-black, weath- 232
ering the same with considerable pinkish beds
finely crystalline, beds 6 inches to 1,5 feet
thick,

3. Limestone: dark blue-black, weathers red to 230.5
dark gray, thin, fossiliferous beds, finely
crystalline, characterized by step-like beds;
fossils stand out in relief, contains calecite
stringers and in places small vugs filled with
caleite; beds are 1/2 inch to 6 inches; occas-
ional red, pinkish silty beds or partings;
considerable calcite at top.

Total Upper Madison limestone 47405

Total Madison limestone 844.5

Pine Canyon limestone (?)

The Pine Canyon limestone, named by Loughlin (1919, PP. 40-41)
for exposures in the Tintic district, is exposed along the west face
of the Stansbury Range. At present it appears that the name Pine
Canyon limestone will probably be abandoned, In the Tintiec area the
Upper Madison has been redefined to include the chert beds of the
lower Mississippian Pine Canyon and renaming the upper beds of the
Pine Canyon, calling them Deseret, In the Stansbury Range the units
appear to be similar, but an unconformity with as much as 25° angu-
lar discordance was noted by the writer, below the massive chert
beds. Below the chert beds the Madison consists of smooth, flaggy
limestone beds. Above the unconformity, breccia was found in sever—
al places followed by the massive cherty limestones. Because of the
unconformity and dissimilarity of the units the writer believes the
logical break in the Stansbury Range is below the cherty limestone,
and the name Pine Canyon is therefore used.

Reid (1954, p. 16) reports that the Madison formation of the

Wasatch Plateau area is of Kinderhookian and Osagian age, with no
angular discordance known at the base, but reporte an erosional



unconformity (disconformity) above, stating "a post-Osagian erosion-
al interval profoundly influenced the upper portion of the Madison
formation." Lindgren and Loughlin (1919, p. 41) state that the lower
part of the Pine Canyon is Madison age and that the upper coarse-
grained limestones are of late Mississippian age.

Fossils found included fenestellid bryozoans, crinoid columnals,

productid brachiopods, and Lithostrofiopnella sp.

The following section was measured east of Rock Springs in sec-
tion 23, T, 5 S., R. 7 W.:

Thickness

Pine Canyon limegtone in feet

1., Limestone: gray-black, finely crystalline, 202
weathering almost black, becoming inereasingly
more clastic toward top; top bed contains
thick cherty bands and is dense, dark blue
limestone; at the base a few fossils were
found, mainly corals, calcitic and not well
preserved; none in middle but a few at top.

2. Limestone: +the lower 33 feet is blue lime- 208
stone, above that the beds are very sandy
alternating with dense limestone for 72 feet;
abovey the beds are shaly, more silty, thin
platy, light gray~brown in colorj; the beds
become increasingly more limy until no clastics
are visible at the top.

3. CGovered interval: the beds are not exposed, 116
being a slope- and valley-former; pieces of
chert and shale are abundant.

4. Limestone: dark gray, similar to bed below 141.5
with cherty bandingjand some brecciation found
at top.

5. Limestone: dark gray, weathers buff to dark 42
gray-brown, contains fossils, with no chert
bandings but with few blobs, could possibly
st11ll be upper Mississippian Madison formation
The basal beds were found to be somewhat con-
glomeratie and in places rest unconformably
on the Mississippian Madison limestone.

Total Pine Canyon limestone 709.5

Humbug formation

The Humbug formation conformably overlies the Pine Canyon (%)
limestone, but a definite break is present between the clastic beds
of the Humbug formation and the underlying beds of the Pine Canyon,
In the area measured, the Humbug formation is a slope-former, cov—
ered mainly by float from the clastic beds, which largely masks the
really considerable limestone portion of the formation. The sand-
stones and quartzites alternate with limestone in the formationm,
and according to Gilluly (1932) these clastic sediments make up
only 30 per cent of the section.
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The general absence of fine clastic material is striking, consid-
ering the numerous alternations of limestone and coarser clastic rocks
Gilluly (1932) attributes the presence of such clastic rocks as the
quartzite of the Humbug formation to powerful current action, yet
the limestone may indicate an area free from currents. Gilluly
suggests that there may have been an alternation of active currents
and calm, or that the contributing terrane consisted dominantly of
quartzose and limy sediments,

Tower and Smith (1897, p. 625) named the formation from outcrops
in the vicinity of the Humbug mine in the Tintic district. In north-
ern and central Utah the Humbug has been recognized at many locali-
ties. On the basis of similar lithology and stratigraphic position,
the Humbug in the Stansbury Range is correlated with the Humbug
formation described by Gilluly (1932, P. 28) in the Oquirrh Range.
He found that the sandstones are lenticular and lens out, and that
the formation could possibly differ considerably in thickness within
a few feet.

Fossils collected include poorly preserved brachiopods and
corals., The following were collected in the Onaqul Range to the south
by Croft (1956, p. 21):

Ekvasophyllum sp.
Lithstrotion Whitneyi (Meek)
Dipbyphyllum (?) sp.

The following section was measured east of Rock Springs inmn
section 23 and 24, T. 5 S., R, 7 W.:

Thickness

Humbug formaiion in feet

1. Limestome: similar to the beds below, grading 315
upward into a better limestone, contact seems
to be gradational with demnser qguartzitic
limestone.

2. Limestone: the beds are coarse, granite-gray 164
to white with coarse sandy banding; some pink-—
ish beds appear; thicker beds have spalled
appearance on weathered surface; thin beds are
pink to gray-brown, weathering orange-brown to
pink, silty to sandy, friable and porous,lime-
gtone having been removed on weathered surfaca

3. Limestone: 1light blue~gray to gray-brown 231
(salt and pepper), weathering gray-brown;
dense, medium crystalline, very sandy, some-~
what quartzitic, it has conchoidal fracture;
medium-to massive—bedded, often no fossils.

Total Humbug formation 710.0

Great Blue limestone

The name "Great Blue," before being adopted by Spurr (1895,
p. 375) for exposures in the Mercur mining district, was originally

—44-



a miner's term. The Great Blue limestone consists of a lower and
an upper limestone, separated by shaly beds, which were named the
"Long Trail shale member” by Gilluly (1932, p. 29). Gilluly found
the Long Trail shale to be about 85 feet thick, which is conaider-
ably more than in the Stansbury Range, where it is poorly exposed.
In the Stansbury Range thse Long Trail shale could not be followed
with certainty and therefore was not mapped as a separate unit.

The upper and lower boundaries of the Great Blue are conform—
able and gradational with the Humbug formation and Manning Canyon
shale, The lower boundary was arbitrarily placed at the top of the
highest group of sandstones, although considerable sandstone occurs
higher in the section; also the first good limestone is present at
the base.

Bryozoans are present throughout the section and corals occur
profusely in the lower portion.

The following species were collected:

Eaberophyllum sp.
Ekvasophyllum sp.

The writer correlates the Great Blue limestone of the Stansbury
Range with the Great Blue of the type area in the Oguirrh Range
(Gilluly, 1932, p. 30) on the basis of similar fauma, lithology, and
stratigraphic position. ’

The lower part of the following section was measured east of
Rock Springs in section 24, T, 5 S,, R. 7 W.: The upper part of the
section above unit #9 was offset to the south and measured south of
Vickory Canyon in sectien 25, T. 5 8., R. 7 W,, and section 30, T,
5 8., R, 6 W.2

Thickness

Great Blue formaition in feet

1. Limestone: lower 8 feet is brown, medium 20
crystalline, very silty, weathers orange-
browny followed by 12 feet of dark blue lime-
stone that is medium-bedded, medium crys-
talline, somewhat silty; weathers gray to
pink and grades into quartzite of Manning
Canyon,

2., Limestone: medium blue~gray, weathers gray to 8
tan, medium—bedded with much silt in irregular
gtringers and contains a little chert.

3, Shaler very compact gray~green shale, which 27
has a pink and orange hue on weathered surfacg
weathers in approximately 1/8-inch beds.

4. Limestoner gray to brown, weathering gray—tan 25
to orange-brown, cocarsely crystalline, silty,
medium~bedded, containing a little chert and
some indistinct fossils, base is a denser gray
weathering limestone the two being gradationdl,
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10.

11.

12.

13.

14.

15.

Limestone: contains four feet of cherty
limestone at the base, overlain by 30 feet
of gray—-green very silty limestone that
weathers tan to orange, not well exposed,
this in turn is capped by 5 feet of dense,
finely crystalline, gray limestone that
weathers orange=brown.

Limestone: medium to dark gray, weathers
medium gray, somewhat silty, medium—bedded;
contains a few chert nodules; calcite stringers
are abundant,

Limestone: not well exposed, appears to be
silty, weathering tan to orange~brown.

Limestone: blue-gray, weathers gray, medium~ to
thick-bedded, medium crystalline, occasional
chert nodules and a few calcite stringers,

Limestones blue-gray, weathers dark gray,
fine crystalline, silty, contains some chert
nodules and numerous calcite stringers,

Limestone: +the basal 10 feet is maroon, thin-
bedded, silty; above is a dark gray, dense,
finely crystalline, medium~bedded limestone,
capped by a dark gray, demse, finely crys-
talline limestone with thin silty interbeds.

Limestone: dark blue-gray, dense, finely
crystalline in thin to thick beds; contains
approximately 5 feet of tan to orange~brown,
thin-bedded, silty limestone about 30 feet
from the top.

Limestone: similar to #11, medium crystalline,
dense with a few platy beds.

Limestone: dark gray-blue; dense, finely
crystalline to crypto-crystalline, some-
what silty and platy, top bed is very fossil-
iferous.

Limestone: basal beds are brown, dense, silty
limestone overlain by 26 feet of medium blue
crystalline limestone; upper beds are not well
exposed but appear to be alternating dense
blue, and tan to light brown beds of silty
to quartzitic limestone,

Limestone: massive tan to gray, silty lime-
stone weathering blue~gray; has a meringue
or mottled appearance on weathered surface;
it grades upward to a dense blue limestone
in the upper six feet.

4,6

39

31

10

15

58

73

148

191

83

157
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16. Limestone: medium to dark gray, fine to 305
medium erystalline, dense, crinoidal lime-
stone at the base, followed by 19 feet of
coarsely crystalline crinocidal limestone of
medium blue-gray color, weathering 1light
blue-gray, overlain by brown to gray quartz-
itic limestone which weathers sandy brown.

17. Limestone: light gray, weathering brown, 162
dense, fine-grained, somewhat sandy and silty,
beds contain no banding and are not well ex=~
posed.

18, Limestone: lower thirty-eight feet is medium 81
gray, weathers medium to dark gray, coarsely
crystalline limestone, containing corals and
crinoid stems; little sand or silt present.
Above, the beds contain sandy bands and are
coarsely crystalline, blue-gray to light brown
weathering light brown and are medium~ to
thick-bedded, containing fragments of fossils.

Total Great Blue formation 1,181.5

Mapnning Canyon shale

The Manning Canyon shale, named by Gilluly, (1932, p. 31-34)
for Manning Canyon in the Oquirrh Mountains of central Utah, is
predominantly black shale. Other clastic sediments, including
quartzite, quartzose sandstone, siltstone, calcilutite, mudstone,
argillaceous and blue-gray clastic limestone are present. Chert
and ellipsoidal concretionary claystone nodules, lined with pyrite
and limonite replacements, are present in the shales,

Several attempts to measure the Manning Canyon shale at the
south end of the Stansbury Mountains met with fai lure. A thick,
poorly exposed section is represented on the east side of Johmson
Pass, where, beginning at Vickory Canyon to the north, the formation
is a valley-former in a south-plunging syncline, In Big Hollow,
a partially exposed section is found; but it is, in the main, cover-
ed by valley fill.

Sadlick (1955) measured over 1,300 feet of Manning Canyon in
Soldiers Canyon in the Oquirrh Mountains, This measurement agrees
fairly well with the measured distance berween the Great Blue lime=
stone and the Oquirrh formation in Big Hollow. Because of extensive
folding, the ease with which shales may thicken and thin under stress,
the lack of exposed beds, and the great amount of valley fill which
could cover faults, no thickness could be obtained for this formation.

The Manning Canyon-Great Blue contact has been arbitrarily
placed at the base of a dense, somewhat limonitic quartzite, Although
the bed is not everywhere exposed, the presence of quartzite and the
appearance of red and brown colored material with shale in the float
of covered sections, indicates the presence of Manning Canyon shale.

The Manning CGanyon-Oquirrh contact is not exposed, although
north of this area, in East Hickman Canyon, 140 feet of black fissile
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shale is present at the top of the Manning Canyon shale, underlying
the gray silty limestone of the Oquirrh formation. The contact can
be fairly well followed in covered areas by noting the presence or
lack of black shale in the float,

In the Gold Hill distriet (Nolan, 1935, pp. 31-33), in the
Oquirrh Range (Gilluly, 1932, pp. 32-33) (Sadliek, 1955), and else-
where, the Manning Canyon shale lies across the Migssissippian-Pennsyl-
vanian time boundary.

The following fossils were collected:

Dictyoclostus sp. Derbya (?)

Spirifer occidentalis (?) Lleiolbyradina
Diaphragmus sp. Gouposita subtilita (?)
Myalina sp.

THE PENNSYLVANIAN SYSTEM

Marine conditions prevailed in the area for most of Pennsyl-
vanian time, During gradual subsidence thousands of feet of
sediments were deposited., This accumulation represents by far the
thickest stratigraphic unit in the Stansbury Range.

The Oquirrh formation which is in excess of 14,000 feet thick
makes up all the Pennsylvanian system except for a little of the
Manning Canyon shale which is lower Pennsylvanian, Because of
the c¢yclic nature and lensing of beds within the formation, no
attempt was made to subdivide it into thinner units, Croft (1956,
P 24) subdivided the formation in the Onaqui Range into three litho-
logic units as follows: (1) & lower black limestone unit, (2) a
middle sandy limestone unit, and (3) an upper predominantly siliceous
limestone and orthoquartzite unit, corresponding to the Morrow,
Atokan and Des Moines series respectively.

Apparently an unconformity exists between Johnson Pass, where
Croft described the Oquirrh sequence, and the divide between East
Hickman Canyon and Big Hollow, because the black limestone found at
the base of the Oquirrh formation east of Johnson Pass is absent
in Big Hollow. The first fusulinids found, 196 feet above the
Manning Canyon, indicated lower Des Moines in age so both the Morrow
and Atokan are probably absent.

On the basis of fusulinids the Oquirrh as measured in sections
7, 8, 9, 10, T. 5 S., R, 6 W. contains approximately 3,500 feet of
Des Moines age rocks, 6,500 feet of Missouri age rocks, and 4,000
feet of Virgil age rocks.

Oquirrh formation
The Oquirrh formation which is exposed on the east side of the
Stansbury Range was named by Gilluly (1932, pp. 34-35) for a thick

sequence of alternating limestones and sandstones in the Oquirrh
Range, Gilluly found a total thickness in excess of 14,000 feet.
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This formation is reported to be 26,000 feet thick in central Utah
(Thompson, Verville, and Bissell, 1950, p. 430) of which 16,200
feet is referred to the Pennsylvanian and 9 280 feet to the Permlan.
Only beds of Pennsylvanian age were exposed in the Stansbury Range
of which nearly 14,000: feet were measured., These figures indicate
a thickness of the Pennsylvanian exceeding any other locality in
the entire Rocky Mountain province.

The beds of the Oquirrh formation occur in cyclic fashion.
The repetition of similar beds is not due to duplication of strata
by faulting or over-thrusting but is a result of the cyelic nature
of the formation, Individual beds are generally lenticular., Due
to the cover and repetition of similar beds, it was impossible to
subdivide the formation.

At the south end of the Stansbury Range, the Mamning Canyon-
Oquirrh contact is not exposed but it appears to be gradational.
Where limestone becomes greatly predominant over shale the beds are
assigned to the Oquirrh formation. North of the area in East Hick-
man Canyon over 140 feet of black fissile shale is exposed at the
top of the Manning Canyon shale. .

The fusuline genera mentioned in the section were kindly identi-
fied by Roy Waite, Shell Oil Gompany.

Fusulina cf. F. rockymontana L. Des Moines
Fusulina Des Moines
Imﬁllinﬁlla cf. EF. alta, Millerella Des Moines
Des Moines (?)
Iliiiniiﬂﬁ Missouri
Maesxringells L. Virgil

Also collected were: Juresania sp., Syringapora sp., Composiba
subtilita (?), Linocproductus sp.

The following section was measured from Hickman Pass to Cow
Canyon in sections 7, 8, 9, and 10, T. 5 S,, R, 6 W,:

Thickness
Qquirrh formation in feet

l, Limestone and siltstonmne: gradational 139
between a dense blue to brown silty lime-
stone and calcareous siltstone, in places
is quartzitic; beyond this point the beds
are covered by valley fans and alluviunm.

2, Limestone and sandstone: medium crys-— 463
talline, dense light gray-brown, very sandy
limestone, alternating with a calcareous
silty sandstone which is gradational with
the limestone; the two show little difference,

3. Sandstone: basal bed is a demnse, finely 249
crystalline, brownish-black, cherty limestone;
followed by 120 feet which are not exposed,
overlain by 120 feet of dense pink, silty
gandstone.
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5.

10.

11.

12,

13.

Covered interval: float appears to be the
same ag #3.

Sandstone: Dbasal 42 feet is alternating
limestone and quartzite followed by 167 feet

. of calcareous pink to orange-brown silty sand-

stone; upper 91 feet is not exposed but appear
to be similar to the beds below.

Quartzites medium to orange~brown calcareous,
dense, sandy quartzite with a few limestones;
the basal bed contains fusulinids(Maeringella).

Conglomerate: 39 feet of conglomerate with a
coarge calcareous sandy matrix, followed by 19
feet of brown calcareous, dense, fine—grained
sandstone, capped by 4.5 feet of somewhat
sandy limestone pebble conglomerate.

Siltstone and limestone: alternating medium
gray, sandy limestone and thin-bedded, calcar-
eous, gray-brown siltstone with undulating
bedding planes; weathers tan,

Limestone and sandstone: medium gray, silty
limestone, alternating with medium gray to
brown sandstone that weathers brown.

Siltstone: platy, calcareous, tan siltstome
with a few purple siltstones and medium gray
silty limestones. There is a basal fusulinid

bed (Hasringella).

Quartzite: light brown, dense, sandy quartz
ite, weathering pink to orange-brown, little
change except for an occasional limestone bed.

Limestone and siltstone: ©basal beds are
medium gray, coarsely crystalline and some~
what fossiliferous limestone overlain by
alternating platy maroon and tan siltstone,
and gray-brown, silty and platy limestone
with a few medium—bedded limestones similar
to the basal beds. The top 70 feet is chiefly
thin platy, maroon siltstone,

Quartzites mnoncalcareous, dense, orange-
brown, sandy quartzite with fusulinid bed
(¥aeringells) indicating lower Virgilian age.

Siltstone and limestone: a maroon plated
limestone at the base with a medium gray
8ilty limestone alternating with an orange~
brown calcareous sandy siltstone grading into
a sandstone near the top.
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15.

16.

17.

18,

19.

20.

21,

22.

23.

24.

25.

26.

27.

Siltstone and limestone: alternating calcare—
ous sandy siltstone, and silty limestone; a
medium~ to thick-bedded cherty limestone at
the top.

Sandstone: calcareous, white to gray, tan
weathering limestone, it appears pitted due to
weathering-out of fusulinids,

Limestone and quartzite: very light gray,
silty limestone at the base grading into a
light gray-brown calcareous quartzite, with
a light gray medium crystalline limestone
at the top.

Limestone: silty, light to medium gray
limestone with a few beds of tan and maroon
limy siltstone; beds are not well exposed.

Siltstone and limestone: beds were not
well exposed but appear to be mottled,
silty limestone, and limy siltstone, yellow
to brown on weathered surface,

Siltstone and limestone: alternating tan to
orange, limy siltstone and light gray, silty,
limestone with a few calcareous sandstones at
the base and fusulinid bed (Iriticites) at the
top.

Limestone: silty gray limestone with a few
alternating bands of siltstone and 2 feet of
dark blue fossiliferous limestone in the
middle,

Sandstone: calcareous, red to orange-brown,
fine~grained sandstone with a few alternating
8ilty limestones.

Limestone: light gray, medium- to thick-
bedded, fine to coarsely crystalline, silty
to sandy limestone with fossils in basal bed.

Limestone: silty, tan to gray, medium—-bedded
limestone.

Quartzite and limestone: tan to pink, dense,
quartzite with very sandy and cherty limestone
and conglomerate at base,at the top is a light
gray, sandy to silty fossiliferous limestone
approximately 6 feet thick,

Limestone: at base is a light gray, sandy
limestone with a 4 to 5 foot cherty bed; up-
ward in section is an alternating maroon and
tan to brown silty limestone with a few inter-—
bedded cherty limestones.

Quartzite: sandy, calcareous, tan quartzite
that weathers tan to brown and grades into a
sandy limestone.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Limestone: silty, medium=~bedded, orange-
brown limestone, grading into sandy quartzite
above.

Limestone and quartzite: alternating blue-
black, dense finely crystalline limestone that
weathers medium gray; and clacareous, sandy
gray-brown quartzite which weathers orange-
brown; the upper half of this section is thin-
bedded silty limestone with undulating silty
parting and weathering purple to brown, with
fusulinid (Irificites), coral and crlnoid bed
at the top.

Limestone and gquartzite: alternating sandy
limestone and calcareous white to tan quarte-
ite; the limestone is more prominent below
and the quartzite above,

Limestone: 1light blue-gray, dense, fine to
crypto~crystalline, silty limestone, alter-
nating with silty to sandy, tan to gray,cherty
limestone beds which are gray~brown on the
fresh surface.

Quartzite and limestone: alternating quartzite
and silty to sandy, orange-brown weathering
limestone which is a ledge—former; the top is
capped by a limestone conglomerate.

Quartzite and limestone: similar alternating,
calcareous quartzite and silty limestone,
with a fusulinid bed (Iriticites) indicating
Missourian in age.

Quartzite and limestone: alternating calcare-
ous sandy quartzite and silty orange-brown
limestone with a bed of large fusulinids
(Triticites) at the top.

Siltstone and limestone: calcareous sandy,
siltstone and pimkish silty limestonea lower
in the section, with quartzite near the top.

Limestone and siltstone: maroon to tannish
brown, platy limestone to siltstone. The
change of the attitude of the beds may repre-
sent a slight unconformity.

Limestone and sandstoner a light to medium
gray, silty limestone alternating with calcare-
ous buff, fine~grained, friable sandstone.

Quartzite: similar to the two lower beds,

more calcareous and red in color, becoming
denser and redder in sections,
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39.

40.

41,

42,

43.

bh,

45,

46.

47,

48,

49.

50.

51.

Quartzite: +tan to orange-brown, dense,
medium erystalline quartzite with a few lime-
stones in the lower part.

Limestone: medium gray, dense, silty lime-
stone that weathers gray to maroon, with al-
ternating sandstone and brown weathering
gquartzite toward the top.

Siltstone and limestones: alternating buff
to brown siltstone and gray to maroon, silty
limestone beds containing some fossils.

Quartzite: +tan to orange-brown, demse quartz-
ite with a few alternating beds of silty
limestone and conglomerate,

Conglomerate: quartzite cobbles of fist size
with a limy matrix,

Limestone: brown to gray, in places somewhat
pinkish, weathering tan to gray-buff, silty to
sandy, very fossiliferous, medium crystalline,

Quartzite: buff to tan, finely crystalline,
limy, quartzite with a few alternating lime-~
stones.

Siltstone and limestone: alternating buff
to brown thin-bedded siltstonesand limestones,
1little limestone is found in the upper 150
feet; the beds grading into sandy quartzite,

Quartzite and siltstone: basal 21 feet is
buff to light gray-brown gquartzite followed
by 74 feet of maroon platy siltstone overlain
by guartzite with interbedded conglomerate.

Quartzite: orange—brown to reddish~brown,
sandy quartzite capped by 5 feet of dense sub~-
lithographic blue~black limestone (numerous
prospect holes found along this bed).

Siltstone and limestone: maroon siltstones
and silty limestones which were platy and
fossiliferous, & gray-brown limestone was
found at the base,

Siltstone and limestone: beds were not well
exposed but appear to be shaly siltstones and
8ilty limestones, maroon to gray in color.

Quartzite: orange—brown to dark brown quartz-
ite in the lower half; the top being a valley-
former was covered with a mantle and was not
exposed.
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52.

53.

54.

55.

56.

57.

58,

59.

60,

61,

62.

63.

64.

Quartzite: grading into silty and sandy
limestone.

Limestone and siltstone: at the base is a
medium gray, dense, finely erystalline silty
limestone with beds 3 to 4 feet thick. The
middle unit is a valley-former and was not
exposed, the top 50 feet is a shaly maroon
thin~-bedded siltstone.

Quartzites: orange-brown, silty, and finely
crystalline limy quartzite,

Limestone and sandstone: approximately 20
feet of medium gray, silty dense, finely crys-
talline limestone with interbedded buff to
brown sandstone. :

Sandstone: orange-brown, soft, friable sand-
stone with two interbedded sandy limestones
of medium gray color becoming more quartzitic
toward top.

Siltstone and limestone: at base is buff to
brown sandy quartzite followed by sandy silt~—
stone, and silty limestone containing corals,
e¢rinoids and bryozoans.

Siltstone and sandstone: maroon, limy silt-
stone, grading into alternating sandy silt-
stone and sandy quartzite.

Limestone: at base is 6 feet of blue~gray
dense cherty limestone containing large
fusulinids (Qkekaella), overlain by dense,
brown, limy quartzite. ’

Limestone and siltstone: platy, maroon, siliy
limestone and siltstone, containing fossils,
not well preserved.

Quartzites silty, platy, marcon-gray lime-
stone weathering buff to brown, containing
many bryozoans and crinoid stems, grading
upvard into a sandstone which again grades
into a quartzite,

Limestone: blue-gray, dense, finely crys-—
talline limestone, containing a few fusulinids
alternating with chert and sandstone beds.

Quartzite: grading from a limy siltstone
at base into a dense gray-brown quartzite
that weathers orange~brown becoming sandy and
friable toward the top.

Limestone: pinkish platy and silty limestone
which is a valley-former and not well exposed.
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65,

66.

67.

68,

69.
70.

71.

72

73‘

Sandstone and quartzite: similar to #66 being
sandy quartzite and sandstone, reddish-brown
in color with a few interbedded conglomerates.

Quartzite and sandstone: limy and siltyquartz-
ite grading into a silty limestone. The blue-
black dense lithographic limestone is 5 to 6
feet thick,

Limestone: medium gray, dense, massive beds
containing numerous crinoid stems (encrinoidal),

Siltstone and sandstone: +the lower 200 feet
is quite silty while the next 600 feet is com-—
posed of sandstones and quartzites. The lower
part of this is reddish~brown sandstone while
the top is a buff-limy quartzite containing

Limestone: cherty and sandy limestone, some
quartzite but more lime with terrace at top.

Siltstone, limestone and sandstone: slope-
former, not well exposed,

Siltstone and sandstone: alternating silt-—
stones and sandstones with occasional sandy
limestone; the beds are not well exposed; at
the top is a limestone bed which forms a
terrace around the hillside,

Limestones 64 feet of pinkish platy, silty,
limestone, overlain by 10 feet of tan to buff
limestone, followed by a similar sandy to silty,
pinkish limestone, Samples were taken at lBé
feet; above, the beds are more sandy, overlain
by 7 feet of blue-black, cherty limestone, med-
ium to coarse crystalline,

Limestone: purple—-gray platy and silty lime~
stone, weathers light pinkish gray in lower
43 feet; contains brachiopod fragments and
fusulinids (Fuaulinella cf. F. alia,
@lla); next 28 feet is similar with thicker
beds, better exposed, containing a few chert
blobs. Above, the beds are siltier and more
cherty, weathered tan to brown, medium gray
on fresh surface. At 8 feet from base is
a very dense, light gray and finely crys-
talline fossiliferous limestone 4 to 5 feet
in thickness in which a trilobite was found,
Above, the beds become increasingly sandier,
the upper 18 feet is a dark cherty limestone
with considerable brachiopods and bryozoans
at the top.
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4.

75,

76.

77.

78.

79.

Limestone: lower half is silty, blue-gray
in color; thin~bedded alternating with bands
of sand or chert in the upper portion, the
lower 2 1/2 feet is a coarse-grained coguina
limestone, At top the beds are more massive
ledge-formers,

Limestone: base is a fusulinid bed (Fusulina)
overlain with 20 feet of gray-black limestone,
Beds are 2 to 3 feet thick with occasional
chert stringers. Above this, the beds are
not well exposed but the float indicates it
is much sandier and siltier,

Limestane: 2 1/2 feet of white to tan, dense,
finely crystalline limestone that is light
brownish-gray on fresh surface, bed does not
seem to carry out to the southj; above the tan
bed is 3 1/2 feet of blue-black finely crys~
talline, dense limestone that weathers blue-
gray; this in turn is overlain by a light
gray-brown, sandy limestone, with sandy and
cherty stringers standing in relief on weath-
ered surface, giving a banding appearance.
The fossils indicated Des Moines age.

Limestone: dark blue~gray, at base is almost
all fusulinids (Fuaulina cf. E. rockymontana)
that indicate Des Moines in age; dense and
finely crystalline with a fetid odor., There
are many corals found in the lower 25 feet;
it is good limestone with a few cherty string-
ers at the top.

Limestone: 1light to medium gray, silty to
sandy, weathers tan to brown; part of the
surface is covered with a brown chert; the
beds becoming more dense, then cherty toward
the top; the main fossils seem to be erinoid
stems and bryozoans,

Covered interval: samples of sandy limestone
containing corals were noted in the float, but
no outcrops were present in the lower 180 fee:,

Total Oquirrh formation

Total Paleozoic, not including Manning
Canyon shale or Tintic quartzite
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THE QUATERNARY SYSTEM

Quaternary deposits consist of landslides, fan gravels, Lake
Bonneville sediments, glacial and creep deposits, alluvium and sand
dunes all unconformably overlying the older, uplifted Paleozoic se-
quence, Igneous rocks are absent, although pyroclastics appear a
few miles to the north and south of the area,

Landslide deposits

Landslide deposits are in evidence on the west side of the
Stansbury Range. West and south of Rock Springs beds of the Missis~—
sippian Pine Canyon limestone and the Madison limestone lie uncon-
formably on beds of Silurian and Ordovician age, In the vicinity
of Devil's Gate, west of Johnson Pass, beds of the Mississippian
Great Blue formation are found on the Pine Canyon limestone, with
occasionally a little of the Humbug formation showing. This sudden
disappearance of the Humbug formation is attributed to landsliding.
In both of the above indicated deposits the beds have remained mostly
intact, sliding forward over older beds, The source of the landslide
blocks appears to be the steep western escarpment of the Stansbury
Range., The writer believes the landslide blocks are collapse
structures which were the result of erosion and undercutting follow-
ing the removal of the west limb of the antiecline by thrusting.

Pre-Lake Bonneville fan gravels

Pleistocene fans extend apron—like from the base of the western
escarpment and in the piedmont on the east side of the range., The
fans are unconformably overlain by lacustrine sediments and are in-
dented by wave—cut terraces, and are thus of pre-Lake Bonneville age.
The fan gravel is composed of poorly sorted debris, and appears to be
derived mainly from the uplifted Paleozoic sequence in the adjoining
mountains, The material appears to be mainly unconsolidated, but in
deeper canyons which bisect the fans, the material is seem to be
weakly cemented in places,

lake Bopneyille bheds

Lake Bonneville touched only the southwest corner of the area
mapped. For the most part the flooding by the lake waters resulted
in the reworking of gravels previously deposited in the interconnect-
ing fans extending out from the canyons on the west side of the
range, Of particular interest are the numerous terraces which can
be noted west of the area mapped, as one approaches Dry Canyonby way
of the Indian Reservation., Six well-defined terraces can be seen
to the north and eight to the south,

Creep and glacial debris
Glaciation has affected several canyons within the Stansbury

Range (Lambert, 1941). In Dry Canyon and East Hickman Canyon creep
or mud flows have erased much of the evidence of glaciation, The
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only cirque in the area is seen east of Vickory Peak, on the divide
between Big Hollow and East Hickman Canyon, The glacial debris
which is made up of limestone boulders from the Great Blue formation,
extends only a short distance beyond the cirque, covering the Manning
Canyon shale which forms the divide between Big Hollow and East
Hickman Canyon, The absence of cirques which are abundant in the
canyons to the north is probably due to lower resistance of the
limestone beds which form the ridge crest in the area mapped while
the Tintic quartzite is the ridge~former to the north. '

The creep deposits very much resemble glacial deposits, the
topography being very hummocky and marked by pot holes, The ab-
sence of cirques and the presence of large scars on the hillside
above the material in the creep seem to prove the manner of origin,

RECENT

Sand dunes

Sand dunes cover most of the southwest corner of the area, un-
conformably overlying the Lake Bonneville sediments. They are
obviously post-Lake Bonneville or Recent, The dunes are restricted
to the vieinity of Johnson Pass, not being found north of Deadman
Canyon. The material in the dunes consists of fine quartz sand
blown in from the desert to the west.

Alluvium
Numerous alluvial fans are present within the various canyons

throughout the area indicating Recent origin. Stream beds are
veneered with recent gravel, sand, silt, and clay.
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STRUCTTURE

GENERAL SETTING

The origin of the Basin and Range type of structure of Utah
and Nevada has been discussed in a large number of reports., Gilbert
(1874) regarded the ranges as faulted monoclines in which the strata
on one side of the faults have been lifted. Anticlines being rare
except as local subsidiary features, King (1878) modified this
view in which he emphasizes that compression first took place form-
ing a region of anticlines and synclines and that vertical faulting
was superimposed on early anticlinal folds.

Dutton (1880), while not denying the theory of flexing and
later faulting, was not convinced that the present relief of the
ranges is in any way associlated with the folding. He states that
the present mountains are uplifted fault blocks of a previously
developed featureless platform, and that the present relief has
been carved by erosion.,

Up to this point each new theory was harmonious, in that each
new idea was an amplification of the preceding, but with Spurr (1901)
harmony was ended and has not been restored. He advanced the challeng-
ing idea that the Basin Ranges are primarily the result of erosion,
that faulting was only local, and that the effect of faulting
was of short duration, Davis (1903-1905) presented a concept of
erosion and described the physiographic features present in the Basin
Ranges. Keys (1908) advanced the theory of desert leveling, stating
that Basin and Range are largely remnantal, their prominence result-
ing from differential degradation, with the wind as the chief eros-
ive agent., The ranges exist because their rocks are harder than
those of the valleys between, He claims the steep fronts are not
necessarily the result of faulting, but could have resulted from
wind action,

Baker (1913) suggests that the Basin Ranges are really moun-
tains of tangential compression with considerable overthrusting
and reverse faulting. In addition, he reports warping into anticlines
and synclines, faulting forming grabens, and, in still more numer-
ous cases, tilted blocks bounded on one side by fault scarps,

Ferguson (1924-1926) recognized at least four stages of fault-
ing in west central Nevada. This was the first statement that the
blocks were not all essentially contemporaneous. Since 1928 there
has been considerable work done in various parts of the Great Basin
Wwhich has contributed to understanding the different features
of block faulting. Eardley (1951, p. 477) uses four types of
evidence to show that individual ranges in the Great Basin are bor—
dered by block faulting: "physiographic evidence, stratigraphic
evidence, exposures of fault plane, and presence of recent fault
scarps along the range fronts." Eardley (p. 481) refers to five
periods of Basin-Range faulting and considers the part of folding
and thrusting in the regional structure.
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STANSBURY RANGE

It is impossible to explain the structure of the Stansbury
Range by any of the early theories alone. It is evident that
intensive folding followed by both thrust and normal faulting,
together with erosion have all played a part in bringing about
the present appearance of the range.

FOLDS

Deserel anticline

The major structure within the Stansbury Range is the Deseret
anticline, which was described by Arnold (1956, p. 49) from evidence
in the Timpie area and found by the writer to continue throughout
the length of the range., At the south end of the range the axis
of the anticline strikes N, 12° W. and the nose plunges 20 degrees
to the south, The limbs, where both are present, are nearly sym—
metrical, but the west limb has been removed by faulting south of
Spring Creek leaving only the gentle east-dipping strata of the
east limb, In the viecinity of Dry Canyon, the limbs of the anticline
appear to be dipping at approximately 50 degrees, while to the south
the beds on the flanks of the fold rarely exceed 35 degrees.

The Deseret anticline, as well as being unusually long, was
undoubtedly at one time & very broad structure. In the viecinity
of Dry Canyon, where the core of the anticline is exposed in the
resistant beds of the Tintic quartzite, it is & miles from the axis
of the anticline on the west +to the point where the east 1limb dis-
appears beneath the valley alluvium. This represents also an ex~
posure of over 25,000 feet of strata.

Beyond the nose of the Deseret anticline, where the resistant
beds of the Tintic quartzite plunge under the younger Cambrian beds,
minor folding is much more in evidence. Several minor subparallel
folds extend southward toward Johnson Pass., Croft (1956, p. 28)
refers to the folding south of Johnson Pass as the "Onaqui Fold
System.," Folds of this system have the same general trend as the
anticline and are south-plunging, being flextures of the beds on the
limb of the anticline. Two flextures are worthy of mention, and
discussion of these will follow.

Llover syncline

The Clover syncline described by Croft (1956) is the dominant
structural feature of the southeastern part of the area, extending
from Vickory Canyon south of Johnson Pass where it plunges and
disappears beneath the alluvium., This fold is asymmetrical, the
strata on the west flank between Johnson Pass and Vickory Canyon
being sharply overturned, In Johnson Pass the axis is displaced
by a series of steeply dipping parallel faults which trend north-
east., The Great Blue limestone is exposed on the limbs of the
syncline, with Manning Canyon shale exposed in the trough north of
Johnson Pass and the Oquirrh formation south.
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Deadmap anticline

The name Deadman anticline is proposed by the writer for the
structure cut by the drainage from Deadman Canyon. This structure,
which is an outlyer west of Condie Meadows, is separated by over a
mile of fan gravels from the nearest exposure east of the Stansbury
fault. This structure, expressed on the surface in strata of the
Great Blue formation, is asymmetrical, the east limb dipping some-
what steeper. The anticline strikes N. 37° W,, and at the south
the nose is found to plunge at 18 degrees to the south. The struc~
ture, a little over 1 mile in length, is cut off on the north by
Spring Creek and the alluvial fans which extend out from the west
side of the range,

The relationship of this structure to the Deseret anticline
could not be determined. The lithology varies somewhat from that
of the Great Blue limestone in the Stansbury Range, and it appears
impossible to project ths strata to coinecide with that of the Stans-
bury Range. This writer believes that this structure has been thrust
in from the west by the same action that removed the west limb of
the Deseret anticline, (see Orogenic History) thus accounting for the
change in lithology and the steepness of the east limb,

UNCONFORMITIES

Various minor breaks and disconformities mentioned in descrip-
tions of neighboring areas appear to be present in the stratigraphic
sequence of the Stansbury Range. Brief mention will be made of these
regional disconformities, but primary attention is given to the
important loecal unconformities found in the Stansbury Range.

Pre-Upper Ordovician unconformity

The lowermost important disconformity is at the base of the
Fish Haven dolomite. The Fish Haven appears to conformably over=-
lie the Kanosh shale, which is equivalent to the lower Swan Peak
formation, Although no angular disordance was noted, the absence of
Middle Ordovician beds within the Stansbury Range is in accord with
written deseriptions by Hintze (1951), Nolan (1935), and others imn
which the absence of Eureka quartzite and Swan Peak quartzite at
Tintic, Gold Hill, Lakeside, and in the Stansbury Range seem to
indicate a hiatus in sedimentation or an erosional unconformity.
Cohenour (1957, fig. 5) has prepared an isopach map showing a salient
projecting west from the Oquirrh Range through the south and central
parts of the Stansbury Range during Middle Ordovician time, for which
he has proposed the name "Stansbury Salient." Nondeposition or
erosion in this area would account for the absence of the quartzite
beds of the upper Swan Peak formation and Eureka quartzite which are
found to the south (Cohenour, 1957) and to the horthwest (Paddock,
1956) of the Stansbury Range.
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Pre-Mississippi £ ormi

Late Devonian was marked by local uplift which resulted in the
deposition of a great thickness of conglomerate, espescially in the
northern part of the Stansbury Range. In the central part of the
range, Mississippian beds rest unconformably on Cambrian indicating
considerable erosicn, On the north side of Dry Canyon, Mississippian
beds rest on the Garden City formation, whereas on the south side
of Dry Canyon the Kanosh shale and Fish Haven dolomite are present.
Proceeding to the south, between Dry Canyon and Deadman Canyon, beds
of the Laketown dolomite, Sevy dolomite, Simonson dolomite, and Stans-
bury conglomerate make their appearance beneath the unconformlty.
Arnold (1956) reports a similar discordance at the northern end of
the range with successively older beds disappearing to the south,
This uncenformity appsars to be the result of uplift along an east-
west element extending to the west from the Uinta Mountalns, previas-
ly referred to as the Stansbury Salient.

Post-Madison unconformity

A distinct angular unconformity occurs locally between the
Madison limestone and the Pine Canyon limestone in the Stansbury
Range, A maximum discordance of 25° was measured east of Rock Springs.
The unconformity does not appear to be everywhere present; the beds
above and below the contact follow nearly the same trend and, except
near the contact, appear parallel. The lowermost beds of the Pine
Canyon are hashy with breccia found several places above the basal
beds., The discordance may be the result of folding and bedding plane
slipping or thrusting, affecting only the upper beds of the thin-bedded
Madison limestone, This disturbance resulted possibly from a shift
of the zone of subsidence from the Madison Basin, east of the Stans—
bury Range, to the Brazer Basin to the west. Reid (1954) reports
the Madison formation of the Wasatch Plateau to be Kinderhookian and
Osagian age with no angular discordance known at the base, but
reports an erosional unconformity (disconformity) above, stating "a
post-Osagian ercosional interval 1nfluenced the upper porticn of the
Madison formation," .

The lower cherty beds of the Pine Canyon are considered as
Madison by Gilluly (1932) and Morris (1957), but because of the
discordance mentioned and the change in lithology this writer feels
justified in separating the units as described.

Pre-Des Moines ungonformity

In the Stansbury Range an unconformity is present in the lower
Pennsylvanian beds. The Manning Canyon-Oguirrh contact is not ex-
posed, but beds of Morrow and Atokan age which are present in expos-
ures of the Clover Syncline on the east side of Johnson Pass, are
absent four miles to the north at Hickman Pass., Here beds of Des
Moines age overlie the Manning Canyon shale which is considered to
be Chester and Springer in age. Croft (1956) reports 85 to 120 feet
of Morrowan rocks in the Clover syncline., This unit is typically
a dark gray to black, fine crystalllne limestone. Croft also meas-
ured 1,596 feet of Atokan rocks in the vieinity. At Hickman Pass
this author found Fusulina cf. EF. rockymontana 196 feet above the
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Manning Canyon shale, indicating a considerable hiatus to the north.
The dip of the beds of the Manning Canyon and Oquirrh formations
appear to be nearly the same, but the strike of the beds of the
Oguirrh makes an angle with the Manning Canyon shale of approxi-
mately 30 degrees. This unconformity indicates uplift within the
central part of the Stansbury Range, again in line with the east-west
element extending from the ancient Uinta Mountains,

In the Gold Hill distriet (Nolan, 1935, pp. 33-36) the genus
Fusulina occurs immediately above the Manning Canyon shale, The
genus Fusuling according to Thomas, Verville, and Bissell (1950)
occurs in rocks of Des Moines age, thus indicating a similar uncon-
formity between the basal beds of the Oguirrh and the Manning Canyon
in the Gold Hill area.

Paddock (1956) reports several irregular contacts occuring within
the Simonson and Laketown dolomites of the Newfoundland Mountains,
In the Stansbury Range the dolomite formation of Upper Ordovician,
Silurian and Devonian have been extremely shattered, altered, and
repeated by faulting., Several disturbances probably affected these
formations in the Stansbury Range, but these could not be identified
with certainty.

OROGENIC HISTORY

It is impossible to correlate the various phases of the Laramide
and Cedar Hills orogenies as described or reviewed in adjacent areas
with specific structures or events in the Stansbury Range. The deep
erosion and absence of Cretaceous and Tertiary conglomerates would
indicate that this area was relatively high in Late Cretaceous and
early Tertiary and consequently was part of the source area of the
conglomerates of the Indianola, Price River, and North Horn formations
of central Utah.

Laramide orogeny

No structures in the mapped area could be correlated with the
Cedar Hills orogeny, but the area was probably involved in the Cotton-
wood uplift which, according to Eardley (1951, p. 328), was an E-W
compressional movement during the first stage of the Laramide orogeny
(probable early Montana time). During the second stage, middle and
late Montana time, the Price River conglomerate was deposited in
central Utah, The second stage was an interval of strong folding
and thrusting, This stage probably gave rise to the Sheeprock over-
thrust which this writer believes carried north through the Onaqui
Range into the Southern Stansbury Range. Due to east-west compress-
ional stresses the beds were folded and the west limb of the Deseret
anticline was thrust over the younger less resistant beds of the
Manning Canyon shale in the vicinity of Johnson Pass, where these
shale beds formed the nose of the anticline. The attitude of the
faults amd the direction of movement of the thrust indicates that the
compressional forces were directed from west and northwest.
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Thrusting occurred mainly south of the point where resistant
beds of the Tintic quartzite outerop in the nose of the Deseret anti-
cline., On the west side of the anticline the beds of the Ophir group
are missing, indicating a reverse movement in which the younger
Cambrian limestone beds have moved up onto the Tintie quartzite
cutting out the shale beds of the Ophir group.

Following the thrusting, the compressive force being released,
normal faults were formed. These faults show a northwest trend,
strike N. 35Y to 40° W., and dip approximately 70° 4o the west and in
places show as much as 1,000 to 2,000 feet of displacement. A long
period of erosion is thought to have ensued, during which period the
anticline was deeply emded. Landsliding undoubtedly occurred in
which the more competent beds on the east limb of the fold slid west-
ward over the eroded surface. The beds of the landslide, which re-
mained intact, are Mississippian age and rest unconformably on older
beds.

A number of east-west transverse faults cut the range. Along
these faults, numerous gossans and calcite mineralization appears,
but as a whole show very little displacement.

Basin Range orogeny

The last tectonic stage recognized in the area is the develop-
ment of the Stansbury fault which is a recent normal fault extending
along the west side of the Onaqui and Stansbury Range for approxi-
mately 30 miles, The displacement is probably of considerable magni-
tude though nowhere measurable, The range rises abruptly from the
waste~filled valleys and gravel fans which extend to the west from
the escarpment.
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ECONOMIC PRODUGTS

MINE PROSPECTS

Numerous prospect pits are found at the south end of the Stans-—
bury Range. They are generally located along faults or folds where
the bedrock is lrecciated or slightly mineralized, The Ahlstorm mine
drift, west of Devil's Gate in section 26, T. 5 S., R. 7 W,, extends
for several hundred feet in a N-NE direction along what appears to
be the brecciated zone in the Laketown dolomite. To the knowledge
of the author, no ore has been shipped from the district, though
according to reports of residents in the area, assays of samples
would indicate economic value, if ore were obtainable in large enough
quantities.

Quarrying operations of economic importance, in the Great Blue
formation and Fish Haven dolomite,are carried on at Flux and Dolomite
at the north end of the range. The distance to the railroad would
probably make mining of these beds unprofitable at the south end.

SAND AND GRAVEL

Sand and gravel, obtained from alluvial fans, have been used for
the paving of the various highways in the area though the material
appears to be of inferior quality.

TIMBER

Trees of sufficient quality and quantity to supply a lumbering
operation are obtained from Dry Canyon on the west side of the range.
A distance of 60 miles to the mill in Tooele hardly makes this a pro-
fitable enterprise.

WATERSHED

The Stansbury Mountains comprise an important watershed which
drains into Skull and Rush Valleys. Many springs rise from the
alluvial fans which skirt the range and several perennial streams
supply water for agricultural industries, At the southern end of
the Stansbury Range these streams include Indian Hickman and Condie
Creeks which drain into Skull Valley on the west side of the range,
and East Hickman and Clover Creeks which drain into Rush Valley on
the east side of the range.

Clover Creek, the most prominent stream in the area, issues alon
the Great Blue-Manning Canyon contact. According to Carpenter (1913
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the creek discharges 14 second-feet in the spring and 3 1/2 second-
feet in the fall of the year., The water is used at Clover and St.
John to irrigate approximately 600 acres.

The water from Condie Creek has been diverted by the proprietors
of the Hatch Ranch and is piped several miles to the south to supple-
ment irrigation as well as to add considerable acreage to the Hatch
Ranch which lies immediately to the south of Utah Highway 58 in
Skull Valley.

A number of springs have been developed for livestock watering,
the location of most of these springs appears to be controlled either
by the Stansbury fault or beds of the Manning Canyon shale. On the
west side of the range the springs rise from the shallow fans below
the western escarpment of the Stansbury fault. On the east side of
the range various springs rise from the Manning Canyon shale in Big
Hollow and in East Hickman Canyon, several having been piped into
troughs for stock watering,

The Stansbury Range, being over 10,000 feet in elevation,
receives considerable snowfall which pergists into July. Consider-
able moisture is lost in the valley alluvium, in places reappearing
as springs along the western escarpment. The spring water is soon
lost in the gravel that comprises the fans which extend out from the
range.,

A few small wells have been drilled in Skull Valley which
recover some of the escaping water, This writer believes that a
large underground reservoir exists and that considerably more acre-
age could be brought into production by tapping this underground
source,
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caleite, 39, 42 Dictyoclostiug sp., 48
chert, 55 Dictyonema ¢f. f£lahalliforme, 29
Bluebell dolomite, 32 Didymograptus murchisgoni, 30
Bonneville Peak, 10 Didymograptus nitidug, 30
. 37 , 30
Brachiopods, 44, 55 Diphyphyllum (?) sp., 44
lingulid, 30 Dolomite, 13, 23, 26, 27, 28, 31, 32, 33, 34, 35, 36,
linguloid, 23, 27 37, 38, 39, 63
orthis, 29 "Bolsiltite", 30
pentameroid, 32, 33 Dome llmestnnu, 18, 19
productid, 43 Douglas fir, §
Brazer Basin, 62 Dry Canyon, 9, 18, 19, 21, 22, 23, 26, 27, 28, 32, 33,
Bright, Robert, 11 57, 60, 62, 65
Brunton-tape traverse, 11 Dry farming, 9
Bryozoans, 29,45, 54, 55, 56 Dutton, C. E, 59
fenestellid, 43
Burnt Canyon formation, 18, 19 Eardley, Armand J., 11, 59, 63
Busby formation, 18 Eagt Hichman Canyon, 47, 48, 49, 57, 58, 66
East Hichkman Creek, 65
East Tintic District, 32
Caleilutite, 47 Economic Products, 65—66
Celcite, 35, 43 Ehpaniclla gonvexa, 22
st.ringers 42, 46 Ebmapiells quadrans, 19
Cambrian, 7, 11, 13, 18, 27, 28, 36, 38, 60, 62, 64 Ehmaniells cf. wWaptacnsis Raseltd, 22
early, 13 Ekvasophyllum sp., 44, 45
middle, 13, 18 ZEleutherocentrus patersoni, 30
lower, 18, 19 Emerald membsr, 23
upper, 23, 27 Emmons, S. F,
Cambrian~Ordovician boundary, 27 (see Smith ¢, 0., Tower, G. W,, Jr,, & Emmons, & F.
Cambrian System, the, 13-27 Enecrinoidal, 55 52
sp., 39
Carbonates, 13, 22, 34, 38 Erosion, 30, 57 59 60, 61, 62, 63, 64
calcium, 34 Escarpment, 57, 64, "66
Carpenter, Everett, 65 Euomphalus sp., 39
Ceder Hills urogany, 63
Cenozoic, 1. Eurska quartzite, 30, 61
Chert, 28, 29 32, 33, 37 43 45, 56 "Eye bed", 39

bamls, 33 39 62 3,

beds, 39, 42, 51, 1.
Chert stringars, 28, 33, 56 Faberophyllunm sp.
Chester age, 62 Fan gravels, 57, é1

Chokecherry dolomite, 30 Fault scarps, 59
Christiangen, Francis W,, 11 Faulting, 7, 19, 32, 49, 59, 63
Cirque, 58 Fauna, 34
Clay, 58 Faunule, 22
lua, Favosjites sp., 32
Cliff-former, 19 33 35, 39 Ferguson, H. G., 59
Clover Creek, 9, "5 Figh Haven dclomite 28, 30, 31, 32, 36, 61, 62, 65
Clover syncline 60 62 "Pitehville formution“ ’39
Clover, Utah, 9, 66 Plexing, 59
Cobbles quartzite, 53 Flextures, 60
Cohenour, Robert E., 10, 11, 18, 23, 31, 61 Fluvial deposits, 13
Cole Canyon dolomite, 22, 23, 27 Plux area, 36
subtilita (?), 43, 49 Flux and Dolomite, 10, 65

Condie Creck, 65, 66 Folds, 59, 60-61, 6
Condor format:\.on, 1g, 19, Laramide, 7
Conglomerate, 7, 23, 26 28 29, 34, 36, 37, 39, 50, Folding, 7, 59, 60, 62, 63

51, 52, 53, 55, 62 3 Eortieth Parallel Report, 10

intraformatianal, 2’7, 38, 29, 34 Foreword, 5

pebble, 23, 26, 50 Fossils, 18, 19, 21, 22, 23, 26, 29, 30, 31, 32, 33,
Gorals, 31, 37, 43, 44, 45, 47, 54, 56 34, 37, 39 1.2 i3, I.L, 1.5, i y 48 51 53 54, 56

bed, 52 ) ,556,63
cordilleran geosyncline, 13 Tusulinells ef. £. Alta, Millerella, 49, 55
Cottonwood, 9 Fusulioa of. F. Reckymontama, 49, 56, 62
Cottonwood Canyon, 18 Fusulinids, 48, 50, 51, 52, 54, 55, 56
Cottonvwood uplift, 63 bed, 50, 51, 52, 56
Covered interval, 43, 50, 56
GCow Canyon, 49
Crawford, Arthur L., 5 Garden City formation, 27, 28-29, 30, 31, 36, 62
Creep debris, 57 Garden City-Kanosh bo\lndary, 30
Creep deposits, 7, 58 "Gardison formation", 39
Creep or mud flows, 57 Gardner formation, 39
(:rematceou3 Gastropods, 29

ats, General Setting, 59
cn:‘;;‘jséz“ Gilbert, G. H., 10, 59
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Gilluly, James, 10, 38, 39, 43, 44, 45, 47, 48, 62 "Madison limestone," 38

Gilson, Sam, 5 Manbattan geantlcline, 13

Glacial debris, 58 Menning Canyon, 47

Glacial deposits, 7, 58 formation, 63

Glaciation, 57 Manning Canyon-Great Blue contact, 47

Glossopleura sp,, 19 Manning Canyon-Oquirrh contact, 47, 49,
cf. producta or biom, 19 Manning Canyon Shale, 7, 38, 45 4748, 49 56, 58,
zone, 19 60, 62, 63, 66

Gold Hill, 61 Ma:rjum formatian, 22, 23

Gold Hill area, 34, 35, 63 Marjum limestone, 22

Gold Hill distr;ct 10 18, 31, 32, 34, 48, 63 Maxfield limestone, 22

Gold Hill quadrangle, 38 Mercur mining district, 44

Gossans, 64 Mesozole era, 7, 13

Grabans, 59 Mexico, 13

Granger, A. E.,, and Sharp, B, S., 38, 39 Millard formation, 18, 19

Grantsville, 9 Millard limestons, 13, 18

Graptolites, 29, 30 - Mine prospects, 65

Grasses, 9 Mineralization (Calcite), 64

Gravel, 58, 66 Miogeosynclinal belt, 13

fans, 64 Mississippian, 7, 13 36, 38, 39, 64

Great Bsszn, 31, 59 beds, 13, 28, 36 38, 62

"Great Blue, Al. early, 3’7

Great Blue fnrmgtign, 45-47, 58, 61, 65 late, 43

Great blue limestone, 38, 44 45, 47, 60, 61 1over, 37

Great Blue-Manning Cauyon contact, 65 Mississippian~Great Blue formation, 57

Mississippian Madison limestone, 43
Mississippian~Pennsylvanian time boundary, 48
57

Halygites sp., 31, 32 Mississippian Pine Canyon limestone, 42,
Hatoh Ranch, b6 lower, 42

Hickman, Bill, 5 . Mississippian System, the, 38-48
Hickman Canyon, 5 Missourian, 48, 49,

Hickman Pass, 5, 49, 62 Montana

Hintze, Lehi F., 11, 27, 28, 29, 31, 61 sarly, 63

House limestone, 27 middle, 63

House Range, 13 18, 20, 21, 22 late, 63

Howell, E. E., io Morainal deposits, 13

Huubug formstion, 38, 43-44, 45, 57 Morris, Hal T,, 18, 23, 32, 37, 39, 62
Humbug mine, 44 Morrow, 48, 62

Morrow, Atokan and Des Molnes series, 48
Morrowan Rocks, 62

Igneous rocks, 57 Mud, calcareous, 34
Indian Hickman, 5, 65 Mud cracks, 18, 29
Indian reservation, 57 Mudstone, 47
Indianola formation, 63 Myslina sp., 48
Introduction, 9
saanula, 19
Irrigation, 9, 66 Nevade, 13, 2'7 32 34, 59
Nevadodoslis,
Newfoundland Muuntsins 63
Jefferson dolonmite, 38 39 New Mexico School of Mines, 11
"Jefferson dolomite, 38 Nodules
Johnson Pass, 9, 10 47, 48, 57, 58, 60, 62, 63 ulaystonz, 47
Luniperus 9 chert, 46, 47
Juresanian sp., 49 ’ Nolan, T, B., 10, 18, 30, 31, 32, 33, 34, 35, 38,
48, 61, 63
Kanosh-Fish Haven boundary, 30 North Horn formation, 63
Kanosh shale, 27, 28, 29-31, 61, 62 Noteh Peak formatlom, 27
Karst topography, 38
Kay, d, L., 13
Keya, C, R., 59 Qketaslla, 49, 54
Kimball, Hiram, 5 "Onaqui fold syatem", 60
Kinderhookian age, 42, 62 Onaqui Mountains, 9, 10
King, Clarence, 10, 59 "Onaqui Mountains", '10
Onaqui Range, 10, ll, 4h, 48, 63, 64
Lacustrine deposits, 13 Qolites, 26, 34
sediments, 57 Opex formation, 23
Lake Bomneville, 10, 57 Ophir area, 10
sediments, 57, 58 Ophir formation, 18
Lakeside Range, 61 Ophir group, 18, 19, 20, 64
Laketown dolomite, 32-33 34, 36, 62, 63, 65 Ophir shale, 19
Lambert, Hubert C., 10, "Oquirrh Basin," 13
LaminAe 21, 32, 35 Oquirrh formation, 47, 48-56, 60, 63
Landslides, 57 Oguirrh Mountains,
blocks, 57 Oquirrh Range, 10 13, 31, 38, 44, 45, 48, 61
deposits, 57 Oguirrh sequence, 48
Landsliding, 57, 64 Ordovieian, 7, 11, 23, 27, 28, 32, 57
Laramide orogeny, 7, 63 upper, 30, 31, 32, 63
faults, 7 middle, 31, 38, 61
Ledge-former, 13, 23, 28, 29, 52, 56 Ordovician System, the, 27-31
"Loopard skin" bed, 33 Ore, 65
Limber Pine, 9 Orogenic History, 61, 63-64
Limestone, 13 19, 20, 21, 22, 23, 26, 27, 28, 29, Orthoquartzite, 30, 48
30, 31) 33, 34, 36, 37, 39, 42, 43, 44, 45, 46, Osaglan age, 42, 62
47, /.8 49, 50, 51, 52, 53, 54, 55, 56, 58, 62
-rgillaceuus, 21, 22, 30, 47
cogquina, 56 Paddock, R, E., 61, 63
oolitic, 23 Paleozoic, 7, 10, 13, 18, 30, 36, 38, 56, 57
pisolitiec, 19 Pennaylvanian, '7 13, 4.8-57 62.
siliceous, 48 Pennsylvanian System, the, 4857
Limonite, 33 Permian, 49
Lindgren, W., and Loughlin, G, F,, 43 RPhyllgegraptus angustifoling, 29
Linoproducius Sp¢, 4 iugg, 29
39, 43 Pine Canyon limestone, 38, 42~43, 57, 62
whs.tnayi l,!, upper, 42
Logan quadrangle, 32, 34 Pine Canyon limestone (?), 42-43
"Long Trail shale member 45 Pinyon Peak limestone, 37
Loughlin, C, F., 37, 42 {alsu see Lindgren and Pioche, Nevada, 32
Loughlin) Pioche shale, 18, 19
Lower Madison dolomite, 38, 39 Pigolitea, 34
Lynch dolomite, 38 bed,

Pleistocene fans, 57
Pogonip grouwp, 27, 28

Madison age formations, 36, 37, 39, 42, 43, 62 Pogt-Lake Bonneville, 58
lower, 39 Post-Madison unconformity, 62
upper, 39, 42 Post-Osagian, 43, 62

Post-Swan Peak, 30

l:::;iison liasin, 62 Precambrien, 7: 13

2 12::1' ijm;utzgo, 38, 39, 42, 57, 62 Pre-Carboniferous formation, 33
>-39, _74_



Pre-Des Moines unconformity, 62 Swan Peak, 27

Pre-Lake Bonneville, 57 Swan Peak formation, 29
fan gravels, 7, 57 lower, 29, 61
beds, 7, 57 upper, 61
Pre-Mississippian unconformity, 10, 32, 33, 36, 37 Swan Peak quartzite, 30, 61
Swasey. formation,
Pre—Mississipplan uplift, 7, 36, 37 Swasey limestone, 20, 21
Pre-Upper Ordovician unconform.ty, 61 Swasey Peak, 20
Price River formation, 63 Sypphysuriva, 29
conglomerate, 63 Syringopora sp., 39, 49
Prospect holes, 53
pits, 65
Prospect Mountain quartzite, 13, 18
Pyrite and limonite replacemesnts, 47 Teichert, Dorothy, 11
Pyroclastics, 57 Teichert, John A,, 5, 7
Terraces, 57
Tertiary, 7
early, 63
Quartzite, 10, 13, 18, 19, 29, 30, 31, 38, 39, 43, Thompson, M, L., Verville, G, L., and Bissell, H, J.,
4y 45, 47, 50, 51, 52, 53, 54, 55, 61 , 6
Quaternary, 7, 13, 57-58 Thrusting, 19, 49, 57, 59, 62, 63, 64
Quaternary System, the, 57-58 Laramide,
Timber, 65

Timpie area, 36, 60
Tintiec area, 33, 39, 42

Randolph quadrangle, 28, 32 Tintic district, 18, 23, 32, 37, 42,
Recent, 58 Tintic quartzite, 7, 13, 18, 56, 58, 60 64
Reid, 4. W., 13, 42, 62 Tintic Range, 18, 37,
"Reynold's Pass" 10 Tooele, Utah, 7, 9, 65
Richardson, G, B., 28, 31, 32 Tooele County, Utah 7, 9
Ridge~former, 58 Tower, G, W., and Smith G. 0., 44
Rigby, Keith, 11 Trees, 65
Rock Springs, 27, 32 33, 34, 35, 36, 37, 39, 42 Trilobites, 19, 20, 21, 22, 23, 29, 55
43, 4h, 45, 57, 62 Triticites, 49, 51, 52

Rockuell Porter, 5

Rocky Mountain area, 38

Rocky Mountain province, 49

Rush Valley, 9, 10, 65 Uinta Mountains, 62, 63
Uinta Range, 38
Unconformities, 61-63

Sadlick, Walter, 47, 48 University of Minnesota, 11
Sand, 29, 33, 38, L7, 56, 58 University of Utah, 7, 10,
q\.\artz 58 Upper Cambrian undif!’erentuﬁ:ed 23, 26-27
Sand and Gravel 65 Upper Madison limestone, 38, 3
Sand dunes, 57, 58 "Upper Madison limestone" and™ ‘Lower Madison
deposits, lecent, 7 dolomite™, 39
Sand, Leonard B,, 11 Upper Mississippian Madison formation, 43
Sandstone, 13, 20, 23, 27, 30, 32, 43, 44, 45, 47, U, 8, Forest Service, 11
48, 49, 50, 51, 52, 53, 54, 55 Utah, 5, 13, 18, 27, 31, 32, 34, 35, 44, 47, 49, 59,
Sea water, 34 63
Sevy Canyon, 34 Utah Geological and Mineralogical Survey, 5
Sevy dolomite, 34-35, 36, 62 Utah Highway (36),
Shale, 13, 18, 19, 20, 21 22, 23, 26, 27, 28, 29, Utah Highway (53), 9, 66

30, 31 39 43, 45 47, 48, 49, 63, 64
mlcacsous, 18, 20
Sheeprock ovethrust, 63

Sheeprock Range, 10, 18, 23 Valley fans, 49

Shell 0il Company, 11, 49 Valley f£ill, 47

Shrubs, 9 Valley-former, 21, 30, 43, 47, 53, 54

silt, 20, 23, 26, 27, 28, 30, 33, 38, 45, 47, 58 Vickory Canyoh, 45, A

Siltatone, 13, 19, 20, 26, 27, 28, 29, 30, 47, 49,. Viekory Peak, 53

50, 51, 52, 53, 54, 55 Virgilian, 48, 49
8ilty partings, sublithographiec, 29 lover, 50
Silurien, 7, 11, 32, 33, 57, 63 Vugs, 39, 42

early, 32

Silurian System, the, 32-33

Simonson, 36, 37 Naexingells, 49, 50

Simonson Canyon, 35 Weite, Roy, 11, 34, 49

Simonson dolomite, 34, 35, 62, 63 Walcott, C. D,, 20, 21, 22

Skull Valley, 9, 10, 65, 66 "Wasateh formation", 10

Slope-former, 20, 30 i3 "Wasatch line", 13

Smith, G. 0., Tower, G. ix‘, and Emmons, 8, F., 18 Wasatch platean, 42, 62

Soldiers Canyon, 47 Wasatch Range, 10,

Spence shale member, 19 Water Canyon dolomite, 34
kobshapa, 3 Water Canyon formation, 34
oscidentalis (?), 48 Watershed, 65

Sponges, 29 Weeks, F. B., 38

Spring Greek, 60, 61 Vells, 66

Springer age, 62" Hestonia ella, 19

Springs, 65, 66 Wheeler formation, 21, 22

spurr, 5. E., 44, 59 Wheeler, George M., 10, 13, 22

Stansbury conglomerate, 7, 39, 62 Wheeler, G. M,, and Steele, L, L., 20

Stansbury fault, 61, 64, &6 Wheelexr Survey, 10

Stansbury formation, 36, 37 Williams, J. 8., 32, 34

Stansbury-Pinyon Peak fox'metlon, 36-38 Willow Creek, 10

Stansbury Mountains, 5, 7, 10, 13, 47, é5 Wind, 59

Stansbury Range, 9, 10, 11, 13, 18, 19, 21, 22, 23,
27, 28, 29, 30, 31,732,733,734, 36, 37,38, 39,
16.2, 44, 45, 48) 49, 57, 60, 61, 62, 63, bk, 65,

location, 9
climate and vegetation, 9
previous work and exploratiom, 10
purpose, 10
field work, 11
"Stansbury Salient", 31, 61, 62
St, John, Utah, 9, 65
Stock raising, 9
Stokes, William Lee, 11
Stratigraphy, 13-59
Streptelasma sp., 31
Structure, 59
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Utah Geological and Mineralogical Survey
BULLETINS

BULLETIN 35 — Halloysite of Agalmatolite Type, Bull Valley District. Washington County,
Utah, by Arthur L. Crawford and Alfred M. Buranek. (A rare Pagoda Clay.) Price $§ .10

BULLETIN 36 — Directory of Utah Mineral Resources and Consumers Guide, by Alfred M.
Buranek and C. E. Needham. A mineral resource map with bulletin listing producers
and consumers of certain Utah minerals, metals, and non-metallics. Price $1.00

BULLETIN 37 — The Geology of Eastern Iron County, Utah, by Dr. Herbert E. Gregory.
Geology, geography and pioneer history of Bryce Canyon National Park, Cedar Breaks,

and adjacent scenic areas. Price $1.50
PLATE II — Extra copies Reconnaissance Geologic Map of Eastern Iron County, Utah,
from Bulletin 37. (RS-37) Price $ .50

BULLETIN 38 — Stratigraphy of the Burbank Hills, Western Millard County, Utah, by
Richard W. Rush. A stratigraphic section of interest to geologists concerned with the
petroleum possibilities of the Great Basin. Price $1.00

BULLETIN 39 — Lower Ordovician Detailed Stratigraphic Sections for Western Utah, by
Dr. Leht F. Hintze. A comprehensive study indispensable as a guide to the lower Paleo-
zoic stratigraphy of Utah. Price $1.50

BULLETIN 40 — Bibliography of Utah Geology, by Walter R. Buss. Contains approximately
200 pages of references complete through 1950. Price $4.00

BULLETIN 41 — Geology of Lake Mountain, Utah, by Dr. Kenneth C. Bullock. Details an
area within the triangle formed by connecting the great mining districts of Bingham,
Tintic and Park City. Price $1.00

BULLETIN 42 — Geology of Dinosaur National Monument and Vicinity, Utah-Colorado, by
G. E. and B. R. Untermann. A profusely illustrated 226-page scientific treatise by the
gifted Untermann team. ‘‘Billie’”” went to the U. of California for the educational equip-
ment to intergret her ‘‘native habitat, ‘Island Park,’ the picturesque heart of the Monu-
ment.”” Her husband, a geological engineer, the Director of the Utah Field House of
Natural History, was Ranger at the Monument for several years. This is their ‘‘labor
of love.” It should furnish a welcome background to the Upper Colorado River contro-
versy, and the proposed Echo Park Dam. Price $2.50

PLATE II Extra copies Geologic Map of Dinosaur National Monument and Vicinity,
N.E. Utah-N.W. Colorado, from Bulletin 42, (RS-42) Price $ .50

BULLETIN 43 — Eastern Sevier Valley, Sevier and Sanpete Counties, Utah—With Reference
to Formations of Jurassic Age, by Dr. Clyde T. Hardy. Deals chiefly with the involved
structures resulting from the intricate deformation of the Arapien shale and Twist
Gulch formations; covers the gypsum, salt, and oil possibilities of the area. Price $1.00

BULLETIN 44 — Geology and Ore Deposits of the Silver Reef (Harrisburg) Mining District,
Washington County, Utah, b{r Dr. Paul Dean Proctor. The latest and most compre-
hensive treatment of this world famous occurrence of silver in sandstone. Price $2.00

BULLETIN 45 — Geology of the Selma Hills, Utah County, Utah, by Dr. J, Keith Rigby.
The author of this careful research investigation was a special research fellow at Colum-
bia University for the Humble Oil Company. He is now a member of the faculty at
Brigham Young University. His distinguished achievements give prestige tol;\ils vl;;wssd

rice $1.

BULLETIN 46 — Uranium-Vanadium Deposits of the Thompsons Area, Grand County, Utah
— With Emphasis on the Origin of Carnotite Ores, by Dr. William Lee Stokes. This
work by the author of our ‘‘best seller,” Guidebook No. 3, 18 of immediate and profound
interest to all students of fissionable materials. Price $1.00

BULLETIN 47 — Microfossils of the Upper Cretaceous of Northeastern Utah and South-
western Wyoming. A symposium volume by Dr., Daniel Jones and three graduate
students of micropaleontology, David Gauger, Reed H. Peterson, and Robert R. Lank-
ford. Beautifully illustrated by 16 full-page halftones with 11 full-page charts and
figures. Specialists who have seen the photomicrographs have declared this work out-
standing. Price $2.00

BULLETIN 48 — Lower Ordovician Trilobites from Western Utah and Eastern Nevada, by
Dr. Lehi F. Hintze. Profusely illustrated with photographs and drawings. A classic in
its fleld. Price $4.00

BULLETIN 49 — In process.

BULLETIN 50 — Drilling Records for Oil and Gas in Utah, compiled by Dr. George H.
Hansen, H. C. Scovifle, and the Utah Geological and Mlnetaloplcal Szrvey. Frmgn the
records of the Oll and Gas Leasing Branch of the Conservation Division, U.S. Geological
Survey. Contains a map of each county on which has been splgtted every oil well (and
every dry hole) drilled in Utah prior to January 1, 1954. abular sheets detail the
drilling record of each well, giving ‘‘tops,”” oil ‘‘shows,’’ and all other data lgf'l recor(olé

ce 35.



Bulletins — continued

BULLETIN 51 — The Rocks and Scenery of Camp Steiner, Summit and Wasatch Counties,
Utah, by Dr. Daniel J. Jones. A prototype for Boy Scout Manuals, prepared in quantity
at a nominal cost as a contribution to the better understanding of our outdoor heritage.
A glossary, block diagrams, cross sections, and pen sketches supplement the text.
Featured are the filling of peat bogs, the carving of cirques, and the evolution of other
mountain topography near the Boy Scout Camp at Steiner, Uinta Mountams,PUj:al'L.s 25

rice $ .

BULLETIN 52 — Geologic Atlas of Utah — Emery County, by Dr. William Lee Stokes and
Robert E. Cohenour. Contains 40 plates showing areal geology in five colors on a scale
Yz-inch to the mile. Text by Dr. Stokes, the eminent authority on uranium and Mesozoic
stratigraphy in this area, explains the maps and gives latest information on oil,
uranium, and other mineral resources of Emery County. Temple Mountain, the $9,000,-
000 Pick Mine, and other uranium deposits occur on the rim of ‘‘the Sinbad’'’_of central
Emery County. Price $5.00

BULLETIN 53 — Silurian Rocks of Western Millard County, by Dr. Richard W. Rush. The
sgb(%lvisions of 1,000 feet of Silurian dolomites, and adjacent Ordovician a.ndP I.)evoaiasg
strata. rice $1.

BULLETIN 54 — The 0il and Gas Possibilities of Utah, Re-evaluated. A symposium by over
50 of the best available authorities in their areas, compiled by Dr. George H. Hansen,
Arthur L. Crawford, and Elizabeth V. Larson. To be released July 1959. .

Price: Paperback $10.00 Hardback, oversewed, Library binding $11.00

BULLETIN 55 — Clays of Utah County, Utah, by Dr. Edmond P. Hyatt, formerly grofessor
of Geology, Brifham YounghUnlversny. Dr. Hyatt, a graduate of the Missouri School of
Mines, has made himself the authority on Utah County clays. Bulletin 55 is the first
comprehensive treatment of its kind for Utah. Price $2.00

BULLETIN 56 — Geology of the Southern Lakeside Mountains, Utah, by John C. Young.
A critical examination of the structure, geomorpholog%and history of a range blocked-
out on the southwest margin of the ‘‘Northern Utah Highland."” Price $1.50

BULLETIN 57 — Middle Ordovician Detailed Stratigraphic Sections for Western Utah and
Eastern Nevada, by Gregory W. Webb. The Swan Peak and Eureka ‘‘quartzites,”’ are
‘‘spotlighted.”” Porous members of these formations form possible reservoir rocks
for petroleum. Price $1.50

BULLETIN 58 — Geohﬂ;y of the Pine Valley Mountains, Utah, by Dr. Earl F. Cook, Dean,
College of Mines, University of Idaho. A classic description of ignimbrites — their cre-
ation bz Nature’'s most violent moods — followed by the emplacement of an asymmetrical
laccolith beneath the ignimbrite blanket, on a floor of Claron limestone, believed to be
roughly the equivalent of the formation on which the tourist stands at the brink of Bryce
Canyon. Price $2.00

BULLETIN 59 — Phosphate in Utah, and an Analysis of the Stratigra.p}’ﬁ‘ of the Park City
and the Phosphoria Formations, Utah — a Preliminary Report, by omas M. Cheney,
U.S. Geological Survey. The latest and most complete economic evaluation of Utah’s
phosphate deposits. Price $1.50

BULLETIN 60 — The Rocks and Scenery of Camp Hunt, Rich County, Utah, by Dr. Clyde T.
Hardy, Associate Professor of Geology, Utah State University, Logan, Utah. Dedicated
to the Boy Scouts of America, Non-technical, lucid, concise, stimulating. Price $ .25

BULLETIN 61 — The Oquirrh Formation, Stratigraphy of the Lower Portion in the Type
Area and Near Logan, Utah, by Paul W. Nygreen, written at the University of Nebraska.
The Oquirrh formation of Pennsylvanian age is unique for its enormous thickness, the
intriguing possibilities it holds as a_key to the mysteries of Pennsylvanian sedimentary
‘processes, to Pennsylvanian time and paleogeography, and to the cause of vertical adjust-
ments of the earth’s crust. A study of the zonation of its fossils, particularly of its fusu-
linids, is the foundation upon which this report is based. Price $2.00

BULLETIN 62 — Notch Peak Intrusive, Millard County, Utah — Geology, Petrogenesis, and
Economic Deposits, by Harry Merrill Gehman, Jr., written at Cornell University, Seldom
can one find in so neat an area the geologic record of magma emplacement, thermal
metamorphism, silication, the formation of aplite apophyses, pegmatization and ore
deposition. Price $1.50

BULLETIN 63 — Geology of the Sheeprock Mountains, Tooele County, Utah, by Dr. Robert
E. Cohenour. Contains a colored geologic map and cross-sections with abundant illustra-
tive material. 208 pages from Ph.D. dissertation -— A masterful analysis — A new key
to Great Basin stratigraphy. Price $5.00

BULLETIN 64 — Geologic Atlas of Utah—Cache County, by Dr. J. Stewart Williams. Second
in our series of county bulletins to form a GEOLOGIC ATLAS OF UTAH. Contains 13
half-inch-to-the-mile scale geologic maps, several cross sections, and one photograph all in
6 colors. Plus twelve full page half-tones. General geology, springs, ground water, and
other phases of economic geology are discussed. Price $5.00

(For colored one-sheet map of Cache County, see RS-64} Price $1.00

BULLETIN 65 — Geology of the Southern Stansbury Range, bé’ John A. Teichert. The locale
of Bill Hickman's hideout, analysed and portrayed by his descendant — a Wyoming cow-
boy — Geologist, who returned to the haunts of his ancestor, as a motif for graduate
study. 80 pages, 9 half-tones, 6 line drawings. Price $1.50



No.

GUIDEBOOKS

NOW AVAILABLE THROUGH

The Utah Geological and Mineralogical Survey

Guidebooks to the Geology of Utah

. 3 (1948) ‘‘Geology of the Utah-Colorado Salt Dome Region, with Emphasis on

Gypsum Valley, Colo.,” by Wm. Lee Stokes, University of Utah.....eeenneees

. 4 (1949) ““The Transition Between the Colorado Plateaus and the Great Basin in

Central Utah,” by Edmund M. Spieker, Ohio State University....ooeoceraece..--

. 6 (1951) “Geology of the Canyon, House, and Confusion Ranges, Millard County,

Utah,” a symposium by twelve authorities.

. 7 (11g552) “Cedar City, Utah, to Las Vegas, Nevada.” A symbosium by 17 special-
s

8 (1952) “‘Geology of the Central Wasatch Mountains, Utah.” A symposium
volume by various authorities on this area, with roadlogs and definitive data
so arranged as to be of maximum use to a visiting geologist.

PLATE 1 Extra coples Geologic Map of Central Wasatch Mountains East of Salt

No.

Lake Valley, Utah, with roadlogs; from Guidebook No. 8.....

-.(RS-38)

9 (1954) “Uranium Deposits and General Geology of Southeastern Utah.” The
occurrence, mineralogy, chemistry, origin and technology of the Colorado
Plateau-type uranium deposits —a symposium by AEC sclentists and other
authorities, edited by one of the authors, Dr. William Lee Stokes, who in 1941
wrote his Ph.D. thesis on the Morrison formation from which has come 60
per cent of the uranium production to date in this region

. 10 (1955) ““Tertiary and Quaternary Geology of the Eastern Bonneville Basin.’”

A re-examination of the ‘‘Salt Lake formation,”” and of events portrayed by it
and by younger valley fill. A symposium of Ph.D. theses and other special
research on the volcanie, erosional, and sedimentary record of Bear River,
Ogden, Weber, and Jordan Valleys. Edited by Dr. Armand J. Eardley................

. 11 (1956) “*Geology of Parts of Northwestern Utah.’”” Stresses the Raft River

Mountains and the Promontory region

, 12 (1957) ““Geology of the East Tintic Mountains and Ore Deposits of the Tintic

Mining Districts.”” Summarizes the published information on these famous min-
ing districts and contributes new data and ideas by modern authorities. Empha-
sis has been placed on the regional environment of the districts, factors con-
trolling localization of ore in the mines, and exploration for new ore deposits

. 13. (1958) ““Geology of the Stamsbury Mountains, Tocele County, Utah. Chiefly by

J. Keith Rigby. Supplemental section on the northern Stansbury Range and
Stansbury formation by William L. Stokes and Dwight E. Arnold. Emphasis is
given to the stratigraphy, structure, and geomorphic history of the Stansbury
Range

RS8-67b — Geology of the Deseret Peak Quadrangle Southern Stansbury Moun-
tains, Tooele County, Utah. 30 cents each or 75 cents per set. Limited supply.

RS-6Tc — Geologic Cross Sections of the Stansbury Mountains. 30 cents each or
75 cents per set.

$4.00

$3.50

$ .50

$3.00

$4.00

$4.00

$4.00



RS- 6.

RS- 7.

RS-12.
RS-16.
RS-17.
RS-18.

RS-19.
RS-20.
RS-21.

RS-22.
RS-25.
RS-27.

RS-33.

RS-33a.

RS-34.

RS-37.

RS-38.

RS-39.

RS-42.
RS-43.

RS-50.

Reprints from the Symposium Volume on 0il and
Gas Possibilities of Utah

The Precambrian Rocks of Utah, 6 pages,

by Dr. Eliot Blackwelder..........c....oooiii e $ .25
Summary of the Cambrian Stratigraphy of Utah, 8 pages,

by Dr. Hyrum M. Schneider...... ...t eeieaee .35
The Tertiary of Utah, 8 pages, by Dr. J. LeRoy Kay........ccooooeereeenne. .35
Part I — Grand-San Juan Area, 24 pages........cccccceunne. 15
Part II — Uinta Basin Area, 25 PagesS......ocooocreoeeieeieeeiaeeeeeeee e 75
Gilsonite and Related Hydrocarbons of the Uinta Basin,

26 pages, by Arthur L. Crawford..........ccoooooiii e 75
The Clay Basin Gas Field, 7 pages, plus 2 tip-in maps,

by M. M. Fidlar, Chief Geologist, Mountain Fuel Supply Co............... 35
Part III — Utah Plateaus Area, 24 pages 5
Part IV — Basin and Range Area, 44 pages, by Arthur E. Granger,

Carroll H. Wegemann and C. Max Bauer, United States Geological

SUIVEY, 44 DAZES....ooonm e teeeeeeeeetee e eeaeeea s e e e nsase e e et eeneeeeneenneen 1.00

Colored Relief Map of Utah.. ..., .50

Plate IV — A Correlation Chart (of formations in Utah)................... 50

Plate VI — Geology of the Egnar-Gypsum Valley Area,

San Miguel and Montrose Counties, Colorado..........ccocooeveeeuiiieeeeene. .50
Other Reprints

For Which There is a Charge

Geology of the West-Central Part of the Gunnison Plateau, Utah,
by Clyde T. Hardy and Howard D. Zeller (pages 1261-1278, with
folded map, Plate I, included, and bound with cover), from Bulletin
of the Geological Society of America 75

Extra copies Plate I from above publication 25

Lecture Notes, by the Intermountain Association of Petroleum Ge-
ologists, on the Symposium: Oil Well Logging, Testing, Completion;
Feb. 23, 1003 ettt re et seesemeanenaeaneanmeenee s eenne s ieane 1.50

Reconnaissance Geologic Map of Eastern Iron County, Utah, by
Herbert E. Gregory (Plate 2 of Bulletin 37 of the Utah Geological

and Mineralogical Survey) 50
Extra copies Geologic Map of Central Wasatch Mountains East of
Salt Lake Valley, U.tah, with roadlogs; from Guidebook No. 8............. 50

Tertiary Well Logs in the Salt Lake Desert, prepared for publica-
tion by Joseph F. Schreiber, Jr. Reprinted from private records made

available by the Southern Pacific Railroad........................................... .50
Extra copies Geologic Map of Dinosaur National Monument and

Vicinity, N.E. Utah-N.W. Colorado, from Bulletin 42............................ .50
The Uinta Mountains and Vicinity, A Field Guide to the Geology, )
by G. E. and B. R. Untermann .25

The Riddle of Mountain Building, by Armand J. Eardley. A newly
integrated concept of the basic cause of mountain building through
expanding columns in the earth’s mantle heated by the decomposition
of radioactive material deep in the earth, is here presented. Known
phenomena, such as the relationship of batholitic intrusions to moun-
tainous areas, to volcanic island arcs, to ocean trenches and associ-
ated gravity anomalies, are explained in relation to this mountain
building hypothesis 25




RS-52.

RS-55.

RS-56.

RS-57.

RS-57a.

RS-58.

RS-59.

RS-60.

RS-64.
RS-65.

RS-66.

RS-67b.

RS-67c.

RS-68.

RS-69.

RS-T1.

RS-74.

Other Reprints — continued

A Legal Guide for the Uranium Prospector, with an Analysis of
the Impact of the “Uranium Boom” on Mining Law, by J. Thomas
Greene — The Analysis is a carefully documented treatise for the
student of mining law, reprinted from the Utah Law Review, Vol.

4, N0. 2, Fall, 1954 ..ottt $

Tungsten Reserves Discovered in the Cottonwood-American Fork
Mining Districts, Utah, with a Discussion of the Influence of Scheelite
on the Character of Secondary Molybdenum Minerals, by Arthur L.
Crawford and Alfred M. Buranek

Tungsten Deposits of the Mineral Range, Beaver County, Utah, with
a discussion of the General Geology, by Arthur L. Crawford and
Alfred M. Buranek

Guidebook to the annual Brigham Young University geology field trip
to Bryce and Zion National Parks. Contains a geologic map of Utah
in color, a physiographic map, text, block diagrams, and sketch illus-
trations of points in route and the canyons. Excellent for students,
tourists

Colored geologic map of Utah from the above guidebook. 10¢ each
in lots of 5 or more; in lesser quantities, each

Index to Unpublished Geologic Thesis Mapping in Utah, by Lehi F.
Hintze. Can be used as supplemental overlay for U.S.G.S. Geologic
Map Index of Utah

Hydrology of Lake Bonneville and Sediments and Soils of Its Basin,
by A. J. Eardley, Vasyl Gvosdetsky, and R. E. Marsel], reprinted
from the Sept. 1957 Bulletin, G.S.A. Man’s best time clock in years of
geologically recent events in the Great Basin

A Catalogue of Utah Minerals and Localities with Descriptive Lists
and Notes for Collectors, by Maynard Bixby.....o...cooeooiiiieieeee.

Colored Geologic Map of Cache County, by Dr. J. Stewart Williams.

Crater Hill Lava Flow, Zion National Park, Utah, by Richard L.
Threet. This is the flow that pushed the ancestral Virgin River
(between Grafton and North Creek) south to its present position......

Paleozoic Stratigraphy and Oil Possibilities of Kaiparowits Region
in Utah, by Edgar B. Heylmun. Covers more than 8,500 square miles
in southern Utah. Reprinted from the Bulletin of the American
Association of Petroleum Geologists, Vol. 42, No. 8, August 1958........

Geology of the Deseret Peak Quadrangle Southern Stansbury

.50

50

1.00

a5

.50

.50
1.00

25

.50

Mountains, Tooele County, Utah. Limited supply........ .30 each or .75 set
Geologic Cross Sections of the Stansbury Mountains.. .30 each or .75 set

Middle Ordovician Stratigraphy in Eastern Nevada and Western
Utah, by Gregory W. Webb. The major part of a doctoral disserta-
tion at Columbia University. Reprinted from the Bulletin of the
American Association of Petroleum Geologlsts, Vol. 42, No. 10,
October 1958 e eeereoeeomeemeeeeseesmoeesseeceeeseeessceesoesessessscesessesaseeesseasos

Great Basin: Giant Sleeper of the West, by E. B. Heylmun. Gives
particular attention to Nevada’s only (Eagle Springs) oil field and
the Great Eocene Basin extending into western Utah and northward
nearly to the Idaho line.....

Sulphur Isotope Abundances in Hydrocarbons and Source Rocks of
Uinta Basin, Utah, by A. G. Harrison and H. G, Thode. A new line of
evidence linking the respective hydrocarbons with their enclosing
source rocks. Reprinted from the Bulletin of the American Associa-
tion of Petroleum Geologists, Vol. 42, No. 11, November 1958,
pages 2642-2649

Upper Devonian Unconformity in Central Utah, by J. Keith Rigby.
Reprinted from the Bulletin of the Geological Society of America,
Vol. 70, pp. 207-218, February 1959.

5

25

.50

.25
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