


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 Mincralogical 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 34, 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 materials,
their kind and availability; and the promotion of the marketing of the mineral
products of the State.

8. “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 informa-
tion 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

The Utah Geological Society completed in 1957 an ambitious re-
evaluation of the "Geology of the East Tintic Mountains and the Ore
Deposits of the Tintic Mining Districts.," This is now avallable as
"Guidebook to the Geology of Utah," No, 12 (1957).

For Guidebook No. 13 (in 1958), the Society sponsored the "Geology
of the Stansbury Range,"™ adjacent to the northwest.

West of Tintlic and south of the Stansbury Range are the Sheeprock
Mountaing, the gubject of the treatise detailed in the following pages,

As will become svident to the reader, the Sheeprock uplift forms
a special link not only between the areas covered by the two guidebooks
mentioned above, but between many other significant areas recently pub-
liclzed or now undergoing study.

It stands as an outllier in the Great Basin, contalning an extension
of the Precambrian glacial deposits of the Wasatch Mountains, and a
gsouthern extenslon of other Precambrian glacial deposits exposed in the
islands of Great Salt Lake, and in Promontory Point and elsewhere in
northern Utah, Embedded in its ancient till are enigmatic apple-green
erratics characteristic of & certain "quartz schist" member of the older
and purer metaquartzite strata of Wyoming and northwestern Utah local-
ities.

The Cambrian, Ordovician, and Silurian rocks of the Sheeprock Moun-=-
tains link with and give significant evidence to amplify the data obtained
by Hintze (Bulletins 39 and 48), by Rush (Bulletins 33 and 52), and by
Webb (Bulletin 57). The structure of the Sheeprock Range sheds further
light on that found in the Lake Mountains (Bullock, Bulletin 41), in the
Selma Hills (Rigby, Bulletin 45), and in the Lakeside Mountains (Young,
Bulletin 56)., In the Sheeprock uplift, the uppermost Paleozoic formation
is the Oguirrh, so amply exposed to the northeast (see Nygreen, Bulletin
61), and the intrusive history of this uplift and of its ore deposits
are reminiscent of the story revealed in the Notch Peak Intrusive (Gehman,
Bulletin 62) in Millard County, to the southwest,

In other words, we are all aware that geology is a patchwork of only
partially preserved records, It has been the policy of the Utah Geol=-
ogical and Mineralogical Survey to seek out and to help publish key
studies in strategic areas which may form stepping stones and anchor
points from which we can carefully wade out from the imperfectly known
shore to the unchartered sea still before us unfathomed.

In its efforts to perform its function as thus conceived, the Survey
wishes to acknowledge the wholehearted cooperation of the geological
departments of the universities in Utah and of the universities in other
states which have worked in Utah.

The present study by Dr. Cohenour is an outstanding illustration of
such a cooperative contribution., The Survey takes more than passing
pride in presenting this publication since Dr, Cohenour is a former member
of our staff, His part-time work with us helped to make it possible for
him to stay at the University of Utah long enough to do such a compre-
hensive study and to write such a finished scholarly treatise as this
bulletin on "The Sheeprock Mountains,"

Arthur L, Crawford, Director
UTAH GEOLOGICAL AND MINERALOGICAL SURVEY
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SHEEPROCK MOUNTATINS
TOOELE AND JUAB COUNTIES, UTAH

Precambrian and Paleozocic Stratigraphy, Igneous Rocks,
Structure, Geomorphology and Economic Geologyl

by Robert E. Cohenour?
ABSTRACT

The Sheeprock Range, Tooele and Juab Counties, Utah, is composed chiefly
of consolidated sedimentary rocks of Precambrian and Paleozoic age. Several
areas of both intrusive and extrusive rocks are present. Unconsolidated sedi-
ments related to late Tertiary and Quaternary episodes cover much of the
flanks of the range as pediment gravels, lake deposits and alluvium.

Nearly 11,000 feet of Precambrian metasediments, largely slates and
quartzites similar to late Precambrian formations in central and western Utah,
crop out in the central part of the area. Tillites similar to those found
locally in the Wasatech Mountains are the thickest and most distinctive of
the Precambrian rocks. Twenty-seven formations having a combined thickness
of approximately 20,000 feet represent the Paleozoic era and include rocks
of all Paleozoic periods excepting(?) Permian. Over 80 percent of the Pal-
eozoic rocks are of marine origin, the remainder are continental-interior-
shelf and shoreline deposits. Limestone, dolomite, quartzite, and shale
typical of miogeosynclinal environment constitute the Paleozcic rock types.
Excepting minor hiatuses, continuous sedimentation prevailed from Precambrian
into Pennsylvanian,.

All formations were strongly folded and broken by thrust faults during
the Laramide orogeny. Rock units necessary for precise relative dating of
Laramide and later orogenic events are not present in the Sheeprock Range,
but the relationships of preserved structures permit the establishment of a
sequence of deformational phases as followss (1) Cedar Hills orogeny (?)-
Mid-Cretaceous phase, (2) Early Laramide orogeny - Montana phase, (3) Mid-
Laramide orogeny(?) - Paleocene vhase. (4) Late Laramide orogeny, and (5)
Basin and Range phase. Structures formed during these phases include folds,
thrust faults and imbrications, and normal faults, and the structures of each
successive phase are superposed upon those of earlier phases,

Ignsous activity which began in early Tertiary and continued into Mioccene
formed monzonitic and granitic intrusions and extensive andesitic and rhyolitic
flows. A single small area of basalt of undetermined age is present.

The resulting structure of the Sheeprock Range is essentially a north-
ward~dipping homocline modified by several folds, major thrusts, and intru-
sions.

Normal faulting of the Basin and Range orogenic phase, concomitant with
and following the igneous activity, affected both Tertiary and older rocks
and is primarily responsible for the present topography and outline of the
Sheeprock Range.

Lake Bonneville shoreline features along the western part of the area
and a questionable morainal deposit at the mouth of North Oak Brush Canyon
represent Pleistocene events.

Mineral deposits fall into two major groups: (1) deposits assoclated
with the West Tintic monzonite cutting Precambrian and Paleozoic rocks have
yielded minor quantities of commercial ores of lead, zinc, silver, gold, and
tungsten; (2) deposits associated with the Sheeprock granite have yielded
ores and protores of beryllium, lead, silver, tungsten, thorium, and uranium,
but none of these has achieved commercial significancs.

lRevised from a Ph.D, dissertation, University of Utah, Salt Lake City,
Utah.

2Geological Engineer, Atomic Energy Commission, Salt Lake City, Utah.
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TABLE 1 ~ SEDIMENTARY ROCKS OF THE SHEEPROCK MOUNTAINS AREA

System

Series

Formation

Thi,glex{less

Recent to Pliocene? -

Gravel and clay

Unconformity
Quaternary and Pliocene? --=~------ Gravel and conglomerate =---~ +150
Tertiary, Unconformity
Tertiary(?) or
Cretaceous(?)~===-v-re] mccercomvcccucncas - Conglomerate and red beds---- +200
Unconformity
Permian and
Pennsylvanian Oquirrh formation =--«sc-mcen Limited exposure
(not measured)
Upper mbr.,-=-~ 1400
Chester =--~es=em=ne Great Blue fm, Chiulos mbr, - 1818
Mississippian =---==== Lower mbr.--- 911
Meramec -=--===--== Deseret-Humbug formations -- | 1142 ~ 1165
Osage-Kinderhook--- Madison limestone 399
Total, Mississippian -- 56641
Unconformity
Upper Devonian ==---] Victoria-Pinon Peak fms-==-~-= 570+ - 775
Devonian =-========== : Sim dolomite -=-- 450 - 563
Middle Devonian ? Sevy dolomite =~======~ SE—— 356 ~1044
Total, Devonian =r==c=mcacaee 1851%
Unconformity
Silurian =-<--=-- ~=-== | Niagran ~=====scea=-= Laketown dolomite======~===-= 810 - 1001
Total, Silurian=-==========- 905¢
Fish Haven dolomite =~=--~-~ 701 - 706
Swan Peak qtzt, (restricted)--- 348 - 465
Kanosh shale ====-~ 206 ~ 250
Ordovician ===-= ——eee ) Pogonip Juab limestoue~==-= 161 - 204
Lower =~=e===-e=--- Group Wah Wah ls, =====-- 456 - 475
House-Fillmore ls -] 1088 - 1111
Total, Ordovician ====---- ol 3086t
Ajax dolomite 1016
Upper~-=eac=c-m=-ee Opex formation 938
Cole Canyon formation ===---- 899
Marjum formation ==-=--<=-~} 1171
Wheeler formation-- - 405 - 430
Cambrian Middle Swasey limestone ===~ - 131 ~ 169
Condor fm, == 106 - 135
Dome limestone==== 37 - 81
Ophir Burnt Canyon fm, -- 178 - 221
Group Millard formation -~ 246 - 355
Busby formation =-< 65 - 167
Pioche shale--===-- 293 - 342
LOWer ====sewsm===
Tintic quartzite ====«=-=c---- 2572
Total, Cambrian === 82891
Total, Paleozoic ~=e=vmomecen 19775¢
? Unconformity?
Precambrian =-w===« == Post Beltian <======= Mutual(?) formation==-<-===== 924
Unconformity ’
Post Beltian? —cceeu- Sheeprock serigg-==---= 10000+
Total, Precambrian =-====== 10924+
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INTRODUCTION

PURPOSE AND SCOPE

This investigation is one of a series of geologic studies in the
Sheeprock-West Tintic Mountains being conducted by graduate students of
the Department of Geology of the University of Utah, The purpose is to
decipher the geology of the area., Considerable attention has been paid
the stratigraphy, igneous rocks, and structure., Regional correlations
are proposed, and the local structures are related to the regional, A
detailed geologic map is presented at the scale of 1:31,680 (pl, I),

LOCATION AND ACCESSIBILITY

The region of study includes the major part of the Sheeprock Moun-
tains, the Allison Knolls, the eastern part of the Simpson Mountains, and
the south end of the Onaqui Mountains (figs. 1 and 6 and pl., I). Three
quarters of the area is in southeastern Tooele County; the remainder is
in northeastern Juab County. The area comprises approximately 300 square
miles and includes all of Tps. 8, 9, 10, and 11 S,, Rs, 6 and 7 W,, and
the western half of R, 5 W., Salt Lake Base and Meridian,

Many roads, few of which are all-weather roads, surround the area
and connect with branch wagon roads which lead various distances up nearly
every major canyon in the area. Wood and stock roads link the main
arteries and provide ready access to much of the intervening area. The
western part of the area is reached via county roads leading west from
State Highway 36 at Vernon and Faust. These converge to cross Lookout
Pass which separates the Onaqui from the Sheeprock Mountains, This
graveled road proceeds to Simpson Springs and points west, but a few
miles west of Lookout Pass a secondary county road leads south across the
east-west divide known as Erickson's Pass, between the Sheeprock and
Simpson Mountains. This road eventually joins a county road leading from
the northwest edge of the Desert Mountains to Jericho, The southern part
of the Sheeprock area is accessible via either the Erickson Pass road or
by a graveled road which leads westerly from U, S, Highway 6 at Jericho
and which eventually joins the Erickson Pass road before continuing west~
ward to Callao and the state line. A road from Sugarville, a settlement
a few miles north of Delta, also provides access to the Desert Mountains
and intersects the Jericho road at its junction with the Erickson Pass
road. The northern part of the area can be entered by means of a series
of roads from Vernon and from the Forest Service installations at Benmore,

GEOGRAPHY

Iopocraphy and drainage _ The Sheeprock Mountains are an L-shaped
range and present a very rugged profile, The base of the L is an east-
to-west element, and it is out of harmony with the general north~south
trends which characterize most of the ranges of the Basin and Range prov-—
ince, Three of the highest peaks in the Sheeprock Range are in the Coast
and Geodetic triangulation network, and stations are designated Bennion,
Duteh, and Lookout Peaks, Bennion is the highest at 9,273 feet above
sea level; Dutch and Lookout are a few hundred feet lower at about 9,000
feet elevation, Talavag Peak, about a quarter of a mile northwest of
Bennion and, when viewed from the north, gives the impression of being the
highest point in the range. Lookout Peak is referred to as Red Pine Moun-
tain and Bennion Peak is designated as Black Crook Peak by residents on
the south flank of the Range, The Sheeprock divide stands between 2,500
and 4,000 feet above the surrounding valley floor, which in places slopes
to the Bonmneville level at an elevation of about 5,135 feet., The north
and east sides of the range are dip slopes and present the steepest topog-—
raphy.
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Sharp V-shaped valleys mark the main drainages in the mountains, All
perennial streams are nourished by springs originating at elevations of
6,000 feet or higher., Vernon and Cherry Creeks are the largest streams
and their courses mark the geographic boundary between the southern part
of the Sheeprock Mountains and the more subdued east=-lying west Tintic
Range. On the south side of the Sheeprock Mountains, Cow Hollow, Pcle,
Auts, Joes, Sheeprock, and Hard-to-Beat Canyons contain small perennial
streams., Albert Ekker s (formerly Cottonwood) and South Pine Canyons are
fairly well watered in spring and early summer, but the flow ceases in
late summer. Elderberry Canyon contains the most persistent water on the
western flank, whereas North Pine, North Oak Brush, Harkers, and Benniom
Canyons supply the north flank with year around water, Except for Cherry
and Vernon Creeks, all streams disappear into the alluvium and do not
reach the valley bottoms,

Climate and yegetation - Weather data is available from two stations
in the area, one at Benmore on the north flank, the other at Government
Creek (James Ranch) on the west side of the Sheeprock Range. Average
annual precipitation is approximately 1350 inches for these stations which
are between 5,250 and 5,500 feet above sea level, The wettest months are
from September through April when precipitation normally exceeds one inch
per month, The higher portions receive over 30 inches (estimated) of pre-
cipitation mainly as snow which persists until late May in protected areas
on the north-facing slopes., The south flank of the range is not well
watered, and its climate is milder, being tempered by frequent southerly
winds during most of the year. Temperature falls to below zero occasional-
ly during December and January., Hottest weather can be expected in July
and August when temperatures in excess of 100° F, have been recorded.
Frost-free days usually extend from Mayl to October 30 in the valley areas

Vegetation is that typical of a modified desert environment and
contains characteristic stratification of botanical assemblages in zones
commensurate with altitude and precipitation, Various species of sage-
brush, Artemisia, are the most prominent plants of the valley floors and
lower slopes., Grasses and small shrubs are abundant in the sage areas,
and squat cacti become more abundant on the lower slopes., Intergrowing
with sage on the higher slopes are junipers, locally known as cedars, of
several species among which Jupiperus Utahnensjigs is the most common. The
junipers persist to considerable elevations and descend into the valley
floors along dry washes and on pediments. At intermediate elevations oak
brush replaces the junipers in the more protected and better watered zones.
Mahogany, Cercocarpus ledifolius, though relatively sparse thins at high
elevations principally on south-facing slopes where precipitation is low,
Pinon and yellow pines are present principally on the north slopes of the
highest elevations, Aspen, Populug ngggglg;dggd and chokecherry, Irunus
Yirgipniana, are present near high altitude springs and along water courses
at intermediate elevations. Cottonwoods and oak brush are present in a
few localities where an abundance of water persists and are usually found
near the junction of mountain slopes with the desert floors

investigations - In 1858-1859 Captain J. H., Simpson
of the Corps of Topographic Engineers headed an expedition commissioned
to survey a wagon road from Camp Floyd in Rush Valley near the present town
of Stockton, Utah, to California, Henry Englemann, expedition geologist,
cites nothing pertaining to the rocks of the Sheeprock-Onagui area except
for a brief description of extrusive rocks at Simpson's Springs., On
Simpson's map of Wagon Route in Utah Territory, the Stansbury, Onaqui, and
Sheeprock Ranges were not differentiated, and the three are collective,
included as Guyot's Range,

Gilbert (1890) in his study of the shoreline features of Pleistocene,
Lake Bonneville, describes shorelines and a river channel west of the
Simpson Mountains and along the Desert Mountains,

Loughlin (1920) in Professional Paper 111, Ore Deposits of Utah, very
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generally discusses the geology of the Sheeprock Mountains, and contri-
butions by Heikes specifically deal with the Sheeprock, Simpson, and
Desert Mountains. Although the ore deposits are emphasized, some general
stratigraphic and structural relations in the ranges are included.

Eardley and Hatch (1940) in their discussion of the Proterozoic rocks
in Utah measured a section of Precambrian metasediments in the Sheeprock
Mountains and relate the structural features of the range to the regional
pattern,

Part of the West Tintic mining district was mapped by Stringham
(1940), who was concerned primarily with the mineralization in the
vicinity of the 014 Scotia mine,

Weston Gardner (1954) remapped the area previously studied by
Stringham and extended the mapping to include the Sheeprock-West Tintic
junction., Gardner deals with structure and stratigraphy of a small area,

Robert Hillier (1956) reported on the uranium occurrence in the South
Oak Brush area on the southwestern flank of the Sheeprock Mountains,

FIELD WORK

Field work upon which the present report is based was begun in May,
1953 while the writer was assisting in a diamond drill program being
conducted by the Brush Beryllium Company., Work was continued inter-
mittently during 1954, 1955, and 1956, and completed, to the extent set
forth in this report, in November 1956, Mapping was done on U. S. Forest
Service aerial photographs at a scale of 1:20,000; and Fairchild aerial
photographs of a scale of approximately 1:62,500, Except for the extreme
northern and southern parts, the map was compiled from a Forest Service
planemetric base and aerial photographs.

The geologic map (pl.I) is at a scale of 1:31,680 having been plotted
on and reduced from a base map of a scale of 1:21,120., The map showing
positions of stratigraphic sections and fossil localities (pl. III) is at
a scale of 1:42,240 having been reduced from the 1:21,120 base map. On
this map the positions of the stratigraphic sections referred to in the
text are plottéd and additional sections are noted., All measured sections,
both those referred to in the text and the additional sections, are report-
ed in Appendix A and shown on the map, Fossil localities of Appendix B
similarly are recorded on the map.
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STRATIGRAPHY

GENERAL STATEMENT

Sedimentary formations exposed in the Sheeprock Mountains have a
total thickness of approximately 31,000 feet, Besides Precambrian rocks
strata of the Cambrian, Ordovician, Silurian, Devonian, Mississippian,
Pennsylvanian, Cretaceous(?), Tertiary, and Quaternary periods are
present,

The Precambrian system is represented by approximately 11,000 feet
of low—grade metamorphosed sediments principally of continental origin,

Over 80 percent of the Paleozoic rocks are of marine origin, and the
remainder are continental, interior shelf, or shoreline deposits. Con-
tinuous sedimentation seems to have prevailed from Precambrian through
nearly the entire section of Paleozoic rocks exposed within the area.

The succeeding discussion and Appendix A present in detail the
formations listed in Table 1, Plate III ghows location of stratigraphic
sections btogether with localities where fossils were collected, 1In
Appendix B the material from these fossil localities is classified,
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PRECAMBRTIAN ROCEKS

GENERAL STATEMENT

Rock strata assigned to the Precambrian system aggregate about 11,000
feet in thickness and are divisible into two major sequences. The upper
sequence is composed of argillites, quartzites, and conglomerates and is
correlated with the Mutual formation. The lower sequence is divisible into
three units based upon lithologic features and stratigraphic position,
The oldest unit is principally black slate and tan quartzite; the middle
unit is a distinctive tillite; and the upper unit is mainly green and
tan slates with subordinate guartzites,

Precambrian rocks, including the tillite, were recognized in the
Desert Mountains and in the Simpson Mountains., The Simpson Mountain
section is one of the most complete Precambrian sections of the region.
The Precambrian rocks of the Simpson Mountains, however, were not thor-
oughly investigated and can only tentatively be correlated with those of
the Sheeprock Range,

SHEEPROCK SERIES (NEW NAME)

- A 9,000~ to 10,000-foot sequence of metasediments
composed of slate, tillite, phyllite, quartzite, and conglomerate consti-
tutes the oldest rocks exposed in the Sheeprock Mountains, Owing to the
difficulty and uncertainty of correlating this sequence with named forma-
tions in other areas, the term "Sheeprock series" is proposed for it,
The Sheeprock series can, in several places, be further subdivided into
three component units--the lower Sheeprock series, the Dutch Peak tillite,
and the upper Sheeprock series.

Distribution and thickness - The Sheeprock series comprises all of
the strata south of the crest of the range from the divide to the desert
floor., The only exceptions are the West Tintic and South Oak Brush areas,
at which localities Paleozoic rocks crop out. The Simpson Mountains south
of the vicinity o« Black's Ranch are also c omposed largely of “the Sheeprock
series, North of the Sheeprock divide, from Little Valley to the desert
floor near the mouth of Harker Canyon; the strata are entirely of the Sheep-
rock series, To the west, the rocks of the Sheeprock series extend south
of a line from the mouth of Harker Canyon to Bennion Peak. The isolated
knolls protruding through the desert floor south of the Sheeprock Range
are likewise strata of the Sheeprock series,

The Sheeprock series is approximately 9,800 feet thiek in the Auts-—
Pole-Cow Hollow area, At no place in the Sheeprock area is the base of
the series exposed.

Iopographic expregsion = The several lithologies of the Sheeprock
series give it a variety of topographic expressions over its large area
of outcrop., The more metamorphosed slates and argillites close to the
intrusions weather to form steep slopes whereas in areas of less intense
metamorphism the same rocks form gentle slopes. Quartzites form cliffs
and steep slopes as do the conglomerates and more sandy facies of the
tillite (pl. IV).

Lithology =~ The Sheeprock series is composed of many rock types, all
of which are varieties of metasediments. Rocks close to the Sheeprock
granite are the most severely metamorphosed.

The oldest exposed strata of the lower series are designated for
mapping purposes as the "black-banded phyllite.," Only one measured section
(Appendix A, Section PC~6) in the Auts Canyon area, includes the phyllite,
Units 24 through 30 represent the phyllite unit and measure 2,690 feet
thick., The base of the phyllite is covered and believed to be intruded
by the Sheeprock granite. Other exposures of the phyllite are on the
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south flank of Dutch Peak and in the heads of Joes and Bennion Canyons,
The rocks are thinly banded to varved, fine-grained, black to silver-
black, and in most localities have been altered because of their proximity
to the Sheeprock granite,

Conformably overlying the "black-banded phyllite" is a series of
quartzites, conglomerates, and a few slates, This unit ranges between
1,350 and 1,470 feet in thickness. The quartzites are the dominant rock
type and are characteristically tan with a very light green tint. Near
the top of the sequence is a dark green diabasic textured unit which ranges
from 20 to 60 feet in thickness., It serves as an excellent marker bed
for determining the proximity of the top of the unit. Above the diabasic
textured rock is a 40-foot thick unit of thin-bedded, flaggy black quartz-—
lte containing few streaks of dark greem argillite. Overlying the black
quartzite is a 20~ to 40-foot unit of gray~tan to blue~gray tinted quartz-—
ite which conformably underlies the Dutch Peak tillite. The gray quartzite,
black slaty quartzite, and diabasic textured units can be traced through-
out the area where the base of the tillite is exposed.

The next higher unit in the Sheeprock series is a tillite member
which ranges from a thin edge to over 4,000 feet in thickness. This unit
is of special significance and a more complete discussion follows under
a separate heading; and the term "Dutch Peak" tillite member is proposed,

Conformably .overlying the tillite with gradational contact is the
upper Sheeprock series. The gradational and lensing character of the
upper series and attendant lithofacies changes make the accuracy of
measurements of this sequence very doubtful, Between 2,000 and 3,000
feet of strata were measured or estimated to compose the unit, The upper
Sheeprock series is composed mainly of tan and light green shale, In
the easternmost exposure of the strata in Cow Hollow a large unit of white
quartzite lies at the top of the sequence, but this is the only large
exposure of quartzite in this series., At Talawag Peak in the western
part of the range the Sheeprock series comprises drab shale and quartzite
in the upper zone, There are no tillites on Talawag Peak (Appendix A,
Section PC-2), .

1 - The Sheeprock series includes the most altered
and metamorphosed strata in the Sheeprock area, Some fissile rocks in the
upper Sheeprock series are but slightly metamorphosed and may pass easily
for unctious (greasy), thin-bedded shale. The cleavage cuts the bedding
at a low angle., Some of the quartzites are very similar to the Tintic
quartzite, Other than quartzites all other sedimentary rocks are easily
recognized from younger rocks because of their greater induration, A
few of the lowermost conglomerates are characterized by stretched pebbles.

DUTCH PEAK TILLITE (NEW NAME)

Need of nevw name - The name Dutch Peak tillite member is proposed
for the tillite unit in the Sheeprock series. It is probable that the
Duteh Peak tillite is in part equivalent in age to the Mineral Fork tillite
of the Wasatch Mountains., The name Mineral Fork tillite was not used for
designating lithologically similar strata in the Sheeprock Mountains for
the following reasons:

1. The Mineral Fork tillite lies unconformably on rocks of
the Big Cottonwood series or the older Farmington Complex.
In the Sheeprock Mountains no basal tillite unconformity
could be positively identified.

The Mineral Fork tillite is unconformably overlain by the

Mutual formation in the Cottonwood area, In the Sheeprock
area rocks assigned to the Mutual(?) formation overlie with
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Overturned strata of the Dutch Peak tillite on west side of Pole Canyon.



questionable unconformity shales and metasediments of the
upper Sheeprock series. The contact between the tillite and
the conformably overlying Sheeprock series is gradational.

3. In one direction the tillite of the Sheeprock area grades
laterally into shales and quartzites of the Sheeprock series.

4., Similarity between the Mineral Fork tillite and the tillite
of the Sheeprock Mountains and vieinity is only lithologic
whereas upper and lower contacts of the two tillites are
distinctly different.

5. The tillite of the Sheeprock area possibly is more repre=-
sentative of deposition farther from glacial centers where-
as the Wasatch and Antelope Island deposits may represent
areas of active abrasion by a continental ice sheet.

Distribution and thickness -~ The Dutch Peak tillite crops out from
the head of South Oak Brush Canyon along the crest of the range to Dutech
Peak where it leaves the divide and forms a dip slope along the north-
facing slopes to Little Valley Creek. The tillite is absent in South
Oak Brush Canyon but attains a thickness of 4,044 feet on the north slope
of Dutch Peak. In Pole Canyon the overturned tillite occupies both sides
of the canyon, extending from a reverse fault near the crest of the range
to the foothills on the south. Tillite is present north of the principal
mining area in the West Tintic mining district. ©Smaller exposures of
tillites are in the Desert Mountains and in the Allison's Knolls. An iso=-
lated exposure is at Coyote Springs on the south slopes of the Simpson
Mountains.

The tillite thickens eastward from Bennion Peak. The section
measured on the north slope of Dutch Peak aggregates a total of 4,044
feet of strata. In Pole Canyon, 2,555 feet of tillite was measured in
the overturned Precambrian section,

Iopographic ion = The Dutch Peak tillite weathers to form
slopes. Gently dipping strata are locally strewn with the resistant boul=-
ders common in the tillite.

- The tillite is a dark green conglomeratic rock having a
slate of quartzite matrix. Unlike a conglomerate, the boulders, cobbles,
and pebbles are widely dispersed in a slaty matrix (pl. V). The larger
fragments of the tillite are subangular and subrounded with cobble and
pebble sizes predominating (pls. VI and VII). Quartzite fragments pre-
dominate but schist, slate, limestone, pegmatitic quartz, and igneous
particles are also represented in the coarser material, The larger boul-
ders are generally more angular than the cobbles. Included in the tillite
are afew lenses of well-rounded cobbles and 'in places some relatively pure
lenses of quartzite. The quartzites are light gray to ivory colored but
some have a purple cast. Bedding within the tillite is very poorly shown,
although in several places cross-bedding is present.

The typical tillite possesses a cleavage which causes the rock to
weather as irregular slabs, This fracture is well marked and in places
may be mistaken for bedding. The tillite weathers greenish-brown %o
brown, Carbonate clastics usually weather out leaving holes which may
be coated with an unidentified radiating, fibrous mineral, especially
near the intrusion.

The largest boulder observed in the tillite measured 6% x 5% x 4', It
was tentatively identified as a quartz monzonite. A prospector in the
West Tintic area mined such a boulder thinking it was an intrusion. Large
blocks of limestone are also present in the tillite, and the largest noted
was less than three feet across. Quartzite boulders seldom exceed two
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PLATE VI

Cobbles from the Dutch Peak tillite, composed of igneous rock, quartzite and schist.
Rounding indicates fluvial or partially fluvial origin. Matrix material at iower right.
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feet in diameter. Typical in the more bouldery facies are boulders of
bright green quartzite., The coloration of the cuartzites is probably
caused by minute granules of chrome mica (fuchite) dispersed in the
interstices.

Near the top of the tillite the matrix becomes more sandy and quartz-
itic and contains a few shale and sandy lenses, West of the Dutch Peak
section the tillite is more sandy and conglomeratiec, It intertongues with
dark slates and quartzites of the Sheeprock series. As the unit pinches
out it becomes more quartzitic and gradually changes to a brownish=-purple
conglomeratic quartzite, The upper and lower contacts of the tillite are
conformable with adjacent rocks,

Field identification = The tillite is the most distinctive of all
the Precambrian rocks in the Sheeprock area, The dark brownish-green color
is particularly distinctive., The spotted gravelly and cobbly beds exhibit-
ing prominent eleavage and flaggy weathering characteristics are also aids
in recognition, Limestones and bright green quartzite cobbles and boulders
of Precambrian age are found only in the tillite,

Correlation - The most obvious correlation of Precambrian units is
that of the Dutch Peak tillite of the Sheeprock Range and the Mineral Fork
tillite of the Wasatech Range (Eardley and Hatech, 1940, p. 827). The
unusual lithology is not likely to be repeated and a minor unusual charac-
ter such as the concentric laminae in the limestone boulders occurs in the
tillite of both localities,

As to the lower and upper Sheeprock series, the following relations
seem significant. In the Sheeprock Range the tillite rests on the lower
Sheeprock series apparently conformably, On Antelope Island the tillite
occupies depressions in the Farmington Canyon complex (Willard Larson,
personal communication). It also rests on the old complex in the City
Creek-Bountiful sector of the Wasatch Range (Byron Sharp, personal com-
munication), In the Cottonwood dome of the Wasatch Range it rests on the
eroded Big Cottonwood series (Granger, 1943, p. 2, and Crittenden, 1952,
Pe 5). Since the phyllites are in places varved and generally associated
with the tillites, it is assumed that they are tied to the tillite sequence
and are not part of the Big Cottonwood series, Hence, it is tentatively
concluded that both the lower Sheeprock series and the tillite progres-
sively overlap a terrane of older rocks, such as indicated in Figure 2.

The upper Sheeprock series is conformable with the underlying tillite,
In being composed chiefly of tan and light green shale, it is unlike the
Mutual formation of the Wasatch Range, which is made up of argillite and
quartzite (Crittenden, 1952, p. 6). The Mutual. also rests with pronounced
angular unconformity on the Mineral Fork tillite, cutting it out entirely
and resting in places on the Big Cottonwood series., It is therefore
assumed that the upper Sheeprock series isg older than the Mutual, The
postulated relations are shown in Figure 2.

The best evidence of the unity of the upper Sheeprock series, the
Dutch Peak tillite and the lower Sheeprock series, is the facies relation
ship; the tillite fingers and grades into the Sheeprock phyllites and
quartzites,

MUTUAL(?) FORMATION

General gtatement - The younger sequence of Precambrian rocks consists
of two distinctive lithologic members, here correlated with the Mutual
formation of the Wasatch Mountains, The Mutual(?) formation rests with
questionable unconformity upon beds of the Sheeprock series. The evidence
available suggests an unconformity, but limited exposures of the contact
leaves much uncertainty about the relationships., However, the Mutual(?)
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formation rests upon various rock types of the upper Sheeprock series.
For example, in the Talawag area the Mutual(?) formation appears to rest
upon the truncated edges of the tan quartzite member of the upper Sheep-
rock series; at Vermon Creek, in the central part of the West Tintie
Mountains, the Mutual(?) formation rests upon a tan and drab shale se-
gquence; in the Cow Hollow area, the Mutual(?) formation rests upon a
thick, white quartzite, These relationships strongly suggest an uncon-
formity, although the various rock types upon which the Mutual(?) for-
mation rests may be facies of a single sedimentary unit, and not a com-
posite surface,

Distribution and thickness = The Mutual(?) formation crops out in
three small areas. The largest outcrop is on the north dip slope of
Talawag Peak (pl. VIII),

At the head of Cow Hollow near the southeastern edge of the mapped
area an overturned member of the Mutual(?) formation covers an area of
approximately two-thirds of a square mile, South of Black's Ranch in
the eastern part of the Simpson Mountains is a small exposure of the
Mutual(?) formation, and other small exposures are on Vernon Creek.

The thickness of the Mutual(?) formation is 924 feet on Talawag Peak
where both the top and the bottom of the formation could be fairly accu=-—
rately located. The Cow Hollow section (overturned) is involved in thrust
faulting and cannot be reliably measured.

expressiop - The Mutual(?) formation weathers to form
cliffs and dip slopes under conditions prevailing in the Sheeprock area,
The basal shale unit, together with the shales of the upper Sheeprock
series, weathers to form saddles,

Lithology - The Mutual(?) formation is divided into two units: a
basal slate or argillite and an upper cenglomeratic quartzite, The upper
unit is referred to herein as the Talawag member (new name) .,

The basal unit can best be described as an argillite or thin-bedded
argillaceous quartzite, The unit is between 150 and 217 feet thick, The
general color of the outcrop is dark purple although a few thin beds are
tan, Muscovite mica is prominent on the bedding planes. Much of the
material contains fine sand. The thin, flaggy beds together with the
color make it distinguishable from the overlying conglomeratic quartzite,
On Talawag Peak, ripple marks were observed; strata restored to a hori-
zontal position indicate that the aqueous currents flowed from southwest
to northeast, This current direction is shown by ripple marks seen in
the Talawag area. The base of the shale contacts rock of varied lithology
and color in different areas, but at any single locality the contact
appears conformable, The argillite (shale) grades intc the overlying
conglomeratic quartzite, A few intercalated gray quartzites occur in
this zone., The top of the unit is taken as the highest purple argillaceous
bed.

The Talawag quartzite member on the north slope of Talawag Peak is
706 feet thick. It is composed of guartzite, conglomeratic quartzite,
and conglomerate. The quartzite is principally coarse—grained, and cross-—
bedding is present, but not prominent in the lower 500 feet, The Talawag
member contains conglomerate lenses composed of white and purple quartzite
cobbles and pebbles. Quartz and jasper pebbles were noted about 300 feet
above the base. The weathered rock is only slightly darker in hue than
the fresh rock. Purple coloration, except for the constituent arenaceous
material, is secondary. Near some faults the rock is more pink or reddish.
The color of the unit is imparted by purple and red intergranular minerals.
In many localities the soaking effect of solutions has locally produced
a false crosg-bedding.
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Field identjification - The coarseness of the constituent grains of
the Talawag quartzite together with a few jasper pebbles and gemerally a
deep purple tint serve to distinguish it from the overlying Tintic quartz=—
ite. Except for several thin purple units within the Tintic quartzite,
there are no other quartzites that can be mistaken for Talawag in the area.

Lorrelation — At the type section, the Mutual quartzite unconformably
overlies the Big Cottonwood series and the Mineral Fork tillite and is
in turn unconformably coverlain by the Tintic quartzite. No strata as old
as the Big Cottonwood series can positively be identified in the Sheeprock
Range. Questionable unconformities occur above and below the Mutual(?)
facies in the Sheeprock area. The strata underlying the Mutual(?) forma=
tion conformably overlie and are gradational with the Dutch Peak tillite.

Similar Stratigraphic position and lithologies, such as the purple
coloration, grain size, and the presence of purple argillites, suggest
that the Mutual(?) strata of the Sheeprock Range correlate with the type
Mutual. In the Sheeprock Range, however, the strata both above and below
are probably conformable whereas at the type section an unconformity
exists at the base of the Mutual and, being the youngest of the preserved
Precambrian strata, it is unconformably overlain by the basal Cambrian
quartzite (Tintic). N,C. Williams (1953, p. 2783), however, has correlated
the type Mutual with similar strata in the Uinta Mountalns and has noted
that the Red Pine shale, youngest Precambrian unit preserved in the western
Uinta Mountains, conformably overlies the Mutual quartzite. The Tintic
quartzite, in turn, truncates both the Mutual formation and the Red Pine
shale. No shale overlies the Mutual(?) strata in the Sheeprock area and
the type area of the Mutual; however, such a shale may have been present
but eroded prior to Cambrian deposition. The Mutual formation at its type
locality is lithologically distinctive, but because it is bounded by uncon-
formities, its original thickness cannot be measured.

PRECAMBRIAN CORRELATION
Many problems exist in the correlation of Precambrian rocks.

Hinds (1935-1936) reviews the Precambrian geology of western North
America and in summary divides the Precambrian into (1) Archean, (2)
Uncompahgran, and (3) Algonkian (Beltian) systems.

Archean rocks (Hinds, 1936, p. 12) of the Big and Little Cottonwood
Canyon areas of the Wasatch Mountains have been designated by Crittenden,
Sharp, and Calkins (1952, p. 3) as the Little Willow series and correlation
with the Farmington Canyon complex (Eardley and Hatch, 1940, p. 61) is
strongly suggested.

Tillite and varved slate units formerly were included in the Cotton—
wood series and designated by Hinds (1936, p. 134) as Uncompahgran.
Crittenden et al.095% pp. 3=5) demonstrated that the tillite unconformably
overlies the Cottonwood series and have designated the lower beds as the
Big Cottonwood series and the upper as the Mineral Fork tillite.

Hinds (1936, p. 135) in dlscu531ng Beltian rocks states, "So-called
algal structures are common in the limestones." Crittenden (personal
communication, 1955) found large circular and oval—shaped markings in the
limestone boulders in the Mineral Fork tillite. Portions of similar mark—
ings were observed in limestone boulders in the Dutch Peak tillite of the
Sheeprock area. Both occurrences suggest organic origin--possibly algal--
and the markings found in the limestone boulders strongly suggest a
Beltian age for the limestones. If the limestones are Beltian, the
tillites are later Beltian.

Unconformably overlying the Mineral PFork tillite (Crittenden et al,,
1952, p. 6) is the Mutual formation. Similarly in the Sheeprock Mountains,
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the formation tentatively correlated with the Mutual, unconformably
overlies the upper Sheeprock series,

Assuming the limestone boulders are Beltian, then at least two late-
Beltian, Precambrian series may be present: (1) The strata represented
by the entire Sheeprock series and the Mineral Fork tillite; and (2) The
strata represented by the Mutual formation. The uplift causing the un-—
coformity between the Mutual formation and the overlying Tintic (Cambrian)
quartzite afforded an environment which provided the advancing Cambrian
sea with material for the basal Cambrian quartzites,

PRECAMBRIAN-CAMBRIAN GCONTACT

In the western United States the base of the Cambrian system is
locally indefinite, especially since the basal Cambrian rocks are non-
fossiliferous quartzites, Generally, the base of the Cambrian is taken
at the first unconfommity below the basal quartzite conformably underlying
fossiliferous Cambrian strata. However, in parts of southwestern Nevada
great thicknesses of strata are assigned to the Cambrian system (Hazzard,
1937). The conformability of the strata together with their great thickness
suggest the possibility that the Precambrian~Cambrian boundary may occur
within a conformable sequence in places, Nolan (1935, p. 6) in discussing
the basal Cambrian quartzites in the Deep Creek Mountains of western Utah,
assigns a thick basal sequence of gquartzites and shales to the Prospect
Mountain quartzite, The Prospect Mountain quartzite was first described
by Hague (1883, pp. 253, 254) in the Eureka district (Wevada). As the
bage of the Prospect Mountain is not exposed at Eureka, Nevada, Nolan
(1935, pp. 4-6) at Gold Hill extended the formation to include the entire
conformable sequence-~-2,750+ feet of shales and quartzites conformably
underlying the uppermost 2,500 feet of guartzite,

The writer suggests that the uppermost 2,500 feet of light colored
quartzite may be tintic and the shale and quartzite strata below Mutual.
The following observations support the proposal. TFossils collected from
the overlying Cabin shale were identified as Lower Cambrian types. Other
collections from the Busby formation in the Sheeprock Mountains indicate
an age near the Middle=Lower Cambrian boundary. Conformably underlying
approximately 300 feet of Pioche shale in the Sheeprock Mountains is
2,572 feet of strata assigned to the Tintic guartzite. Assuming the Pioche
facies of the Sheeprock area is Lower Cambrian as is the Cabin facies at
Gold Hill, one may then assume that the upper quartzite unit of the
Prospect Mountain guartzite at Gold Hill and the Tintic guartzite in the
Sheeprock Mountains are the same, and that the lower shale and quartzite
units at Gold Hill are Mutnal(?) facies of Precambrian age,

The basal Cambrian strata apparently overlap progressively from
west to east older Precambrian rocks, and it therefore seems possible
or even probable that in the central and western part of the Great Basin
gradational contacts exist, Without meaningful lithologic breaks, the
contact will be difficult to recognize, however,
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CAMBURTIAN SYSTEM

GENERAL STATEMENT

The Cambrian system of the Sheeprock Mountains is represented by
13 formations aggregating between 8,000 and 8,500 feet of strata, For-
mational terminology is taken from sections in the House Range and the
East Tintic Mountains., The basis for the terminology and correlations
is discussed in detail in later paragraphs.

The Precambrian-Cambrian boundary is vague and uncertain in the
Sheeprocks as in many other Great Basin sections. The Tintic is non-
fossiliferous and its base may be well within the Precambrian,

TINTIC QUARTZITE

General gtatement - The Tintic quartzite is separated from the under-
lying Mutual(?) formation by a guestionable unconformity. The Lop
of the Talawag quartzite member of the Mutual(?) formation is transitional
with the overlying Tintic quartzite., The basal units of the Tintic
gquartzite are white and ivory with a slight but noticeable amount of
green color due to a micaceous, interstitial mineral believed to be
glauconite, The color change from purple hues to white and the presence
of glauconite were taken as the contact between the Mutual(?) formation
and the Tintic guartzite.

Distribution and thickness - The Tintic guartzite crops out in a
band over a mile in width on the lower spurs along the north front of
the Sheeprock Mountains., The formation trends northwesterly from its
narrow eastern outcrop above a thrust fault in the mouth of Harker Canyon,
and gradually widens westerly and crosses the main, north-south divide
as a dip slope unit north of Talawag Peak. The Tintic quartzite is
repeated north of an east-west reverse fault between Talawag and Lookout
Peaks and here maintains a nearly east=-west strike and a 45-degree
northerly dip. A sizeable segment of Tintic quartzite strikes westerly
in a 3,000-foot band across the divide between Meadow and Judd Creeks
southwest of Black's Ranch in the eastern Simpson Mountains, Several
outcrops of guartzite which lie above and in fault contact with the
Sheeprock series in the eastern part of the area have tentatively been
identified as the Tintic guartzite.

As no pronounced basal unit was observed in the Tintic quartzite and
because paleontological evidence is lacking, the base of the Tintic
gquartzite may be arbitrarily placed at a point where conglomerate lenses,
containing bright red jasper pebbles, become significant, the jaspers
being arbitrarily considered as basal Cambrian, Conglomerate lenses
are more pronounced in the conformably underlying Talawag quartzite, but
since this unit averages about 850 feet in thickness and is usually
purple, it would probably be best to consider this a separate unit rather
than basal Tintic., On the basis of this reasoning the upper lighter
quartzite facies have been assigned to the Tintic to give a total of
2,572 feet of strata.

Topographic expression - The Tintic quartzite weathers to form well-
exposed ledges but at considerably lower elevations than either the under-
lying Talawag quartzite or the overlying Middle Cambrian .limestones.
The ridges and saddles formed by the Tintic are due tc fracturing and
mechanical erosion. The inability of the Tintic to provide a suitable
parent material for soll formation is more than any other facltor respon-
sible for the excellent exposures.
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Lithology - The Tintic quartzite is a typical medium-grained quartz-
ite which is usually highly jointed and fractured. Its color, which has
generally been referred to as buff, is varied, ranging from white
through purples with pink and green tints not uncommon. Yellows and
browns are typical of the coloration for 80 to 90 percent of the strata
in the Tintic guartzite in the Sheeprock Mountains. Strata in or near
fault zones contain abundant limonite as stains and fracture filling.

Bedding is not everywhere distinct but in places either micaceous
partings or cross-bedding is present and affords opportunity for measure-
ment,

Conglomerate lenses are present in the lower 400 feet of the Tintic
quartzite, The highest purple beds are about 700 feet above the base.
The purplish strata are generally coarse-grained and lower portions
contain pebbles of pegmatitic quartz and gray and purple quartzite. Jas=
peroid pebbles are present up to 200 feet above the base. Well=rounded
pebbles up to 1 1/2 inches are present in the conglomerate fractions,

Green micaceous shale partings up to one inch in thickness occur
in the upper 450 feet of the Tintic. These partings indicate proximity
to the overlying Pioche shale,

Dark purple argillites, having a micaceous sheen, were found near
the center of the Tintic but proved to be of local extent only

Bagal Tintic strata include a greenish tinted quartzite with very
thin micaceous partings. The coloration of the guartzite is due to the
dispersal of a green micaceous mineral in the interstitial cement.
This unit is 75 feet thick.,

The top of the Tintic is very distinct and is taken at the base of
the tan and olive weathering quartzites and shales of the overlying
Pioche shale,

Field identification = The Tintic quartzite is at places difficult
to distinguish from the various Precambrian quartzites. The presence of
the fucoidal section of the Ophir formation at the top of the Tintic
quartzite 1s the best criteria for i1dentification. The base of the
Tintic guartzite 1s of very inconstant and erratic lithology. Dark
red jasperoid pebbles in conglomeratic zones were used as a means for
determining the base. These pebbles were found to extend for a consid-
erable interval into the underlying purple quartzites of the Talawag as
well as intec the greenish tinted white to tan guartzites assigned to the
Tintic., The color change from purple to tan was found to be very erratic
even in short distances and purple beds were found a few hundred fest
above the red pebbles as were occasional six-inch beds of micaceous
purple slates of the type common to the basal Talawag, Cross-bedding is
common in both the Talawag member of the Mutual(?) formation and the
Tintic guartzite and cannot serve as differentiating criterion. Hear
the top of the Tintic guartzite, thin beds of light green, very micaceous
shales serve as a guide to the proximity of the Ophir shale.

Correlation - The Tintic quartzite of the Sheeprock Mountains 1is
correlated with surrounding sections on the basis of lithology and
stratigraphic position. In the East Tintic Range the type Tintic has
been redefined by Morris (personal communication) and restricted to those
quartzites above the jasperoid conglomerates and below the Ophir shale.
The Tintic (redefined) aggregates approximately 3,000 feet of strata.

The Prospect Mountain quartzite of the Gold Hill district is in part

the lithologic equivalent of the Tintic guartzite in the Sheeprock Moun-
tains. The uppermost unit of the Prospect Mountain defined by Nolan (1935,
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p. 6) is a "massive, dominantly light colored quartzite" and is 2,500 feet
thick., The writer believes that this unit is equivalent to the Tintic
quartzite of the Sheeprock Mountains. The slates or shale members as
described by Nolan may be present in the Sheeprock sequence, but their
inclusion in the Tintic quartzite would increase its thickness of 2,572

feet by 3,500 to 4,300 feet giving an aggregate total of approximately
6,900 feet.

Although the Tintic~Precambrian contact was established on the basis
of jasperoid pebbles, it may be well to include the 800 feet of purple
tinted conglomeratic quartzite which lies between the jasper pebble zone
and the underlying purple argillite in the Tintic guartzite, This zone
of quartzite contains many lenses of conglomerate and rests with apparent
conformity on the argillite, The purple argillite thins and thickens and
is locally absent, Other guartzites lens with the argillite and may
represent an unconformity. If this is a valid unconformity, it is so
glight as to be mistaken for continuous sedimentation., However, there
are no quartzites or guartzitic conglomerates below the argillites that
are typical of either the purple or brown varieties of the overlying
strata. The argillites may be representative of the top of the Mutual
formation; if so, drastic facies changes have occurred in the Mutual
formation between the type local in the Wasatch Mountains and the Sheep-
rock area,

OPHIR GROUP

General statement - Correlation of the Ophir formation of the Sheep-
rock Mountains with previously described sections nearly poses certain
problems of lithologic and faunal egquivalency and contact positions which
must be reconciled.

Loughlin (1919, p. 23) in discussing the top of the Tintic quartz-
ite of the East Tintic Mountains states:

In the easternmost railroad cut in the lower part of Eureka
Gulch there are a few significant slate bands from two inches
to one foot thick,

. + . the rock as a whole gradually becomes slightly argilla-
ceous and thin-bedded with finely micaceous partings, one-fourth
of an inch apart.

. « « This variety passes conformably but abruptly into the
brown-weathering, highly micaceous and calcarecus sandstone
shale at the base of the Ophir,

The Ophir shale was measured "from the top of the Tintic quartzite
to the top of the uppermost slate bed" (1919, p. 23) and for six local-
ities in the district the Ophir shale averaged 400 feet in thickness.
There are two choices in the Sheeprock seguence for the top of the Ophir
shale is the foregoing, together with Figure 4 of Loughlin's work (1919,
P. 25) are considered: (1) The strata lying between the top of the Tintic
quartzite and the base of the upper limestone member of the Millard
formation would aggregate a total of approximately 613 feet of rock
assignable to the Ophir formation, or (2) between the top of the Tintic
gquartzite and the base of the limestone member of the Swasey limestone
approximately 1,134 feet of strata could be assigned to the Ophir forma-
tion.

Regarding the Stockton-Fairfield area, Gilluly (1932, p., 9) states
that the Tintic-Ophir contact is transitional and that:

The boundary selected in mapping was the base of the lowest
"shale" bed whose thickness exceeds one foot. This "shale"
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bed, which is really a schist, is easily traceable and identi-
fiable above the guartzite outcrops and was selected for this
reason although it is possible that the top of the transitional
beds would be an easier horizon to identify underground.

Also, in the Stockton-Fairfield area, the upper boundary of the
Ophir formation like the lower is arbitrary but with less transitional
material, Gilluly (1932, p. 11) states that, "The boundary between this
formation and the Hartmann limestone is drawn at the top of the highest
shale bed in this part of the section." The Sheeprock section can be
divided similarly between the top of the Tintic quartzite and the base
of the limestone member of the Swasey limestone (see fig. 3) and is
represented by approximately 1,134 feet of Ophir strata compared to 320
feet of strata for the Stockton-Fairfield area.

In the Canyon Range (Christiansen, 1952, p, 723) considers the basal
Ophir formation as the bottom of a fucoidal 55-foot unit of interbedded
sandstone and shale, whereas the upper contact is the top of a shale
seyuence about 200 feet thick which lies above 225 feet of limestones,
This choice of contacts gives a total of 975 feet of strata for the Ophir
formation, If a similar choice of boundaries were made in the Sheeprock
area, the Ophir formation would be represented by the interval between
the top of the Tintic quartzite and the base of the limestone member of
the Swasey limestone and would be 1,134 feet thick.

No problem of lithologic correlation exists between the Pioche and
Ophir shales, but paleontologically a great gap is readily apparent.
Even though it is proper to disregard time when correlating lithologilc
uiits, the writer believes the "disregard" should have some limits.
Without limits, it is conceivable that far out on the Cambrian shelf areas
the Pioche shale may conformably underlie the Lynch or the Ajax dolomite
or other Upper Cambrian formations. A basal quartzite may have greater
significance than the overlying shale because the quartzite cannot other-—
wise be adequately dated; whereas, the overlying shales can usually be
dated by fossils. The basal shales of the deeper basins have been
named "Pioche"; whereas, those in more shelving areas, relative to the
Cambrian geosyncline, are called Ophir, Pioche shale has a Lower Cambrian
connotation while Ophir shale implies Middle Cambrian. To correlate
Pioche with Ophir without specific mention that the correlation is only
lithologic is probably confusing to most geologists; to the students of
Cambrian stratigraphy possibly no problem exists,

Wheeler (1948, p. 25) states:

The "Ophir" and "Cabin'" shales of western Utah are among
the synonyms of the Pioche.

The writer believes that for the House Range section (pl. XI) the Ophir
shale is not only a synonym of the Pioche but also the Busby, the Millard
(Lyndon-Chisholm-Peasley), the Burrows, Burnt Canyon, Dome, and the
Condor member of the Swasey. In the Deep Creek Mountains "Ophir" time
is represented by the Cabin shale, the Busby quartzite and much of the
lower portion of the Abercrombie formation.

Correlations with sections west of the Sheeprock Mountains is both
paleontologic and lithologic; whereas the tie with "type" Ophir to the
east is based mainly upen lithology.

The writer proposes that the terms "Ophir shale"” and "Cphir forma-
tion" be restricted to the areas in which they have been applied.
Various authors do not seem to be in agreement concerning the boundaries
of the Ophir formation; however, the boundaries described mark sharp
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lithologic changes and possess a high degree of utility within the limits
of the area of each report. The different criteria used to depict a
transitional contact as discussed in the foregoing paragraphs, together
with the presence of three distinct faunal horizons within the Ophir of
the Sheeprock area and a recognition of many House Range lithologies,
has presented a problem which is best resolved by elevating the Ophir
formation to group status, In this way future investigators may use
Ophir group as a collective term or may subdivide it if time, lithology,
and fauna permit,

Limits -~ The Ophir group as described here comprises all strata from
the top of the Prospect Mountain quartzite through the Condor member
of the Swasey limestone {(pls, X, XI, and XVII), According to the Com-—
mittee on Stratigraphic Nomenclature (Ashley et al., p. 437, 1933),
a group is a local or provincial subdivision of a system based on lithol-
ogy. It comprises two or more formations, Inasmuch as the top contact
of the proposed Ophir group is placed at the top of the Condor member
of the Swasey limestone, it is necessary to redefine the Condor as a
formation to avoid placing a group contact within a formation.

The Ophir group compriges the following formations or their equiv-
alents: Pioche shale, Busby quartzite, Millard limestone, Burrows
limestone, Burnt Canyon limestone, Dome limestone, and the Condor forma-
tion (new name). Although many of the formations may have priority
in published works, the term Ophir is applied because of its usage and
widespread recognition on or near the "Wasatch line."™ Basically, the
problem is one concerning the merging of the "basin or trough" Cambrian
strata with the "shelf" Cambrian beds. To avoid presenting a series of
new formations, an attempt has been made to simplify the situation.
Strict adherents of either "basin" or "trough" terminology most likely
cannot be satisfied; but, it is hoped that this presentation may resolve
many uncertainties.

Conclusions - No reasonable paleontologic comparison between the
type area of the Ophir shale and those areas directly correlated with
the "type" section can reliably be made, To avoid further confusion,
the writer has chosen to elevate the Ophir to group status for purposes
of discussion of the Sheeprock section, Several distinct faunules
fall within the boundaries of the Ophir group as do several lithologies.

A proposal such as the foregoing is bound to be challenged by
members of the geological profession especially concerned with strati-
graphic nomenclature, If others disagree they must automatically support
a subdivision of Ophir in the Sheeprock Mountains either by members or
by new formations with new names. This may be the proper approach but
probably only an intermediate step to what has been proposed. It is
intended by use of the "group" concept to simplify the discussion of
the Cambrian system within the Sheeprock Mountains.

PIOCHE SHALE

Distribution and thickness - The Pioche shale is best exposed in
an east-west band along the south side of Lookout (Red Pine) Mountain.
The best exposures are on the north sides of west-trending Log Canyon
and a low tributary of the east draining East Government Creek. Other
exposureg are in a belt trending westerly from the west side of North
Oak Brush Canyon to the head of West Oak Brush drainage, across the
divide.
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The Pioche shale was measured in three places and found to be
175, 299, and 342 feet thick. The 175-foot measurement was in a covered
area where contacts are questionable., It is south and east of the other
sections. The westernmost measurement was 342 feet in Log Canyon where-
as the 299-foot section is on the divide along the same outecrop about
two miles east of the Log Canyon section. Assuming contacts were
tolerably close, the Pioche shale thins to the southeast at about 200
feet per mile.

Topographic expressjon - The Pioche shale is well marked by the
resistant dark maroon quartzites of the Pioche-Busby contact zone. These
form a distinctive ledge or ridge unit which is easy to recognize, The
lower half of the formation weathers to form ledges.

Lithology - The base of the Pioche shale igs arbitrarily placed where
shales comprise more than one-third of the strata. Strata assigned to
the Pioche shale are best described as shaly quartzites. The quartzite
comprises between one half and two thirds of the formation. The guartz-
ites of the lower half of the formation range from two inches to six
feet in thickness, are medium-grained, and are generally darker shades
of ivory and dirty green. Cross-bedding is evident in many of the greenish
beds. The interbedded shales comprise approximately one third of the
strata. Shales are micaceous and fucoidal (pl. IX), and about 40 feet
above the base, trilobite(?) tracks were found crossing fucoidal expres-—
sions,

A 90-foot stratum of dark purplish-green, thick-bedded, cross-bedded
quartzite overlies the interbedded quartzite and shale zone 175 feet
above the base of the formation. The top 75 feet of the formation is
thin- to medium-bedded quartzite containing many shale partings. Scolithes
are prominent in this zone,

Outcrops near the base of the formation are dominantly darker browns
and green tints,

The top of the formation was tentatively placed at the base of a
dolomite which ranges from 30 to 60 feet in thickness. This dolomite
weathers to a sandpapery texture amnd is easily mistaken for sandstone
on casual examination,

Field identification - The Pioche shale is easily recognized by the
presence of fucoids. The Swan Peak quartzite, with which it might be
confused, is fucoidal near the base but does not contain as much of the
micaceous material that is typical of the Pioche, The quartzites of the
Swan Peak are purer and whiter than those of the Pioche, Strata similar
in color and with texture and bedding features identical to the Pioche
are present in the Precambrian, but are not fucoidal,

Age and correlation - The Pioche shale in eastern Nevada and western
Utah is the transitional unit between the basal Cambrian quartzites and
the overlying carbonates . (pls. X and XI).

Fossils found in the Pioche facies include fucoidal marks and
a single trilobite tract., The tract was found 40 feet above the base
of the Pioche and is identical with those found by McKee (pl. 7, 1935)
near the top of the Tapeats sandstone in the Grand Canyon region,

The Pioche is the lithogenic equivalent of the basal units of the
Ophir shale formation in the Oquirrh (Gilluly, 1932), Wasatch (Calkins,
1943), and the East Tintic Mountains (Loughlin, 1919), and the Canyon
Range (Christiansen, 1952). The Pioche shale is the lithogenic equiv-
alent of, but is probably younger than, the Pioche in the House Range
(Walcott, 1902), the Deep Creek Mountains (Nolan, 1935), and the basal
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shale of the Pioche district (Walcott, 1908a)., The Pioche is the approx-
imate age and lithogenic equivalent to the Pioche shale in the Promontory
Range (Olson, 1956), the basal Ophir in the Lakeside Mountains (Young,
1955}, and the Sgcolithugs zone in the top of the Brigham quartzite in
the Logan quadrangle, Utah (Williams, 1943).

BUSBY QUARTZITE

Distribution and thickness - The Busby guartzite has a distribution
similar to that of the Pioche shale and likewise is present, but poorly
exposed, along the northern flank of the range from North Oak Brush to
West Oak Brush Canyons, The best exposures are in the Log Canyon drain-
age south of Lookout Peak,

Tane Busby was measured in several places and ranges from 65 to 146
feet thick where contacts are best exposed.

Topographic expregsion - The Busby is coincident in relief with the
underlying Pioche and similarly weathers as ledges and ridge formers,
The softer rocks of the overlying Millard formation are more easily
eroded, allowing the topmost beds of the Busby gquartzite to stand as
ridge crests or prominent ledges (pl. XII).

Lithology - The Busby quartzite is about one-half quartzite and
one-half carbonate, The lower 60 feet is carbonate and the basal 30
to 45 feet of this zone is a brown-weathering, gray sandy dolonite,
The remainder of the unit is calcareous sandstone and sandy limestone.

The fauna of the Albertella zone (Howell et al,, 1944) was found 40
feet above the base of the Busby quartzite in a relatively pure limestone,
The fauna was found only by breaking a large guantity of rock from a
ledge ten feet above the underlying dolomite,

The upper half of the Busby is typically a guartzite very similar
to the purple quartzite of the uppermost units of the underlying Pioche,
However, these quartzites are not consistent in thickness along strike.
They thin slightly to the east allowing a thickening of the underlying
basal carbonates. The youngest stratum of the Busby is a calcareous
sandstone which in places becomes a sandy limestone. This unit weathers
tan, is massive, and mica is present in some portions,

The base of the Busby is the base of the sandy, brown-weathering
dolomite or, more specifically, the base of the first carbonate above
the Tintic quartzite,

The top of the Busby is the top of a sandy limestone or calcareous
quartzite below a pisolitic blue-gray limestone (pl. XII).

Field identification - The brown weathering dolomite is the lowest
carbonate in the section and the only dolomite near the base of the
Cambrian system. The next dolomitic strata in the section are 1,600
feet above.

Age and correlation - Fossils were collected from two localities
in the Busby formation (Appendix B and pl. III), Loecality C-21 is
near the mouth of Log Canyon. Here the fauna is in a sandy limestone
approximately 40 feet above the base of the formation., Loecality C-30
is 6 1/4 miles east of C-21 and is near the mouth of North Oak Brush
Canyon. Fauna of locality C-30 was collected 75 feet above the base in
a sandy limestone,
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Mr, R, C, Bright reports the following:

C-21

Caborcella cf, Arrojosensis Lochman
Kootenia spp.

Onchocephalus? sp.

Ptarmigania or Ptarmiganoides sp.
Brachiopod fragments

Helcionella sp.

Pelagiella-like gastropod

Scenella sp.

C-30
Dolichomitopsis sp.
Kochaspis sp.
Qlenoides sp.

Oryctocephalites cf. O. resseri Rasetti

Locality C-21 is assigned a lower Albertella age
on the basis of the QOnchogephalus? sp.
Locality C-30 is Albertells age.

The type section for the Busby quartzite is in the Gold Hill mining
district at the north end of the Deep Creek Mountains, Nolan (1935, p.7)
applied the name to the strata between the underlying Pilot (Pioche)
shale and the overlying Abercrombie formation, Type Busby is 450 feet
thick and consists mainly of massive gquartzites and a few shales.

In the House Range, south of the Deep Creek Mountains, Waneeler
(1945, p. 22) assigned the term "Busby quartzite" to 150 feet of beds
named Tatow limestone by Deiss (1938). Deiss had supplanted the Langston
of Walcott (1908) calling it the Tatow limestone., The Busby of the House
Range is a calcareous, coarse-grained, reddish-brown sandstone containing
lenses of arenaceous shales., In the Sheeprock Mountains, the Busby
quartzite comprises 146 feet of beds, mainly guartzites, sandstones,
and sandy limestones,

Wheeler (1943, p. 1212 and 194., p. 29) recognized the Busby quartz-
ite at Cherry Creek, Nevada, and in the Wah Wah Range of southwestern
Utah,

The age of the Busby formation in the Sheeprock area is lower Middle
Cambrian with strong indications that it was deposited only very slightly
after Barly Cambrian time.

The Busby formation is the approximate age equivalent of the Busby
quartzite of Nolan (1935) in the Deep Creek Mountains, Utah; the Busby
guartzite of Wheeler (1948) in the House Range, Utah; the lower part of
the Eldorado dolomite of Nolan, Merriam, and Williams (1956) in the
vicinity of Eureka, Nevada; the lower part of member A of the Pole Canyon
limestone of Drewes and Palmer (1957) of the southern Snake Range,
Nevada; the upper part of the Pioche shale in the Virgin Mountains, Nevada;
the lower portions of the Ophir shale of Gilluly (1932) in the Oguirrh
Mountains, Utah; and the lower half of Langston formaticn of Walcott
(1908) in the Blacksmith Fork area of northwestern Utah. The Busby
lithology has been recognized by the writer in the Simpson Mountains
and the Keg Mountains (McDowell Mountains) of west-central Utah, These
sections are correlated with the Busby of the Sheeprock Range.

MILLARD FORMATION

General statement ~ The name Millard formation is substituted for
Millard limestone of the House Range section. The Millard formation in the
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Sheeprock Mountains is a three-fold unit composed of limestone~shale-
limestone. These subdivisions are similar to the Millard equivalents of
western Grand Canyon, the Wah Wah Range, Utah, and the Pioche district,
Nevada; namely, the Lyndon limestone, Chisholm shale, and the Peasley
limestone. Lithogenically the Millard formation is included among other
formations within the confines of the Ophir formation of the "type" Ophir
at Stockton, Tintic, and in the Canyon Range. It was decided that since
a "basin" terminology was to be applied to the Sheeprock section it would
be risky to bring a name such as Ophir into a relatively clear cut House
Range section. The term "Ophir" should be restricted to the more easterly
facles where correlation is mainly on lithology.

Distribution and thickness - The Millard formation crops out on the
spurs along the north flank of the range from Harker Canyon to the head
of West Oak Brush Canyon on the west flank. Lion Hill, a prominent north-
east trending displaced mass separating the head of Harker drainage from
North Oak Brush Canyon, contains the Millard formation along the base of
its south margin from near the head of the Harker Canyon eastward to the
spur east of the mouth of the Canyon., The best exposed sections are in a
band along the south side of Lookout Peak from the mouth of Log Canyon to
the divide.

The Millard formation is from 245 to 355 feet thick where measured.
The shale unit varies considerably in thickness but always at the expense
of the underlying limestone.

expression = The shale unit of the Millard weathers to
form saddles and slopes and is generally masked by debris from the over-
lying limestones.

Lithology = The Millard is divisible into three distinct members.
The basal member ranges from 150 to 207 feet in thickness. The lower-

most unit is consistently a pisolitic, blue-gray, medium-bedded limestone.
Pisoles are dark gray to black and range from one-fourth to nearly one
inch in diameter. This unit is 15 or more feet thick and is overlain by
a blue=gray, fine-grained, thin-bedded limestone with silty streaks between
one= to two=inch limestone beds. The banded unit varies from 80 to 174
feet in thickness.

The middle unit is a green shale which measures from 50 to 120 feet
thick, This is the Glosgsopleura zone of the Sheeprock Cambrian. The
shale is platy and somewhat fissile, but this figsility is not parallel
with the bedding and the rock is essentially a slate. This unit is only
locally fossiliferous. It possesses a characteristic light green color
at each observed locality. Fossils and other foreign matter are dark green
as are minute network fractures which are present in the shale.

The upper unit is a pisolitic limestone of variable thickness which
averages about 40 feet (pl. XIII).

The base of the Millard is at the top of the calcareous sandstone of
the conformably underlying Busby quartzite. Pisolites are characteristic
of the base of the Millard.

The top of the Millard formation, though more arbitrarily placed, is
the top of the pisolitic limestone overlying the shale unit.

Field identification — The shale unit of the Millard is the most
distinctive of any shale in the entire Sheeprock Range. It can readily
be recognized by the presence of dark green patches of a network of frac=
tures and spots on a light bleached green background of the unaltered
shale. The close-packed pisolites of the upper and lower units also serve -
to distinguish the formation.

Age and correlation -~ Fossils were collected from ten localities in
the Millard formation (Appendix B and pl. III); all except two collections
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were from the shale member. The two collections, C-28, near the head of
Log Canyon, and C-31, nesar the mouth of North Oak Brush Canyon, are from
the lower limestone member of the Millard formation., Mr, R. C. Bright
studied the collections and reports the followings:

Cc-28
Kootenia sp.
Helcionella sp.

Cc-31
Helcionella sp.

Christina Lochman Balk examined several specimens from C-28 and
reported:

Pachyaspis(?) sp.

The remaining eight collections were examined by R. C. Bright, A, R,
Palmer, and the writer. All contained Glossopleura sp. Locality C-1,
studied by A. R, Palmer, yielded the following:

-1
Ehmaniella sp.
Glossopleura sp.
Polypleuraspis sp.
One specimen from C-32, identified by R. C, Bright, was Glosgopleura

Sp.

No fossils were collected from the upper limestone member of the
Millard formation, The fauna indicates that the Millard formation is
medial Middle Cambrian in age.

The Millard formationis the approximate age equivalent to the Millard
limestone of Wheeler (1943) in the House Range, Utah, to the lower portion
of the Abercrombie formation of Nolan (1935) in the Deep Creek Mountains,
to members A, B, and C of the Pole Canyon limestone of Drewes and Palmer
(1957) in the southern Snake Range, Nevada, to part of the Eldorado dolo-
mite of Nolan, Merriam, and Williams (1956) in the vicinity of Eureka,
Nevada, to the Lyndon limestone, Chisholm shale, and part of the Peasley
limestone of McWair (1951) in the Virgin Mountains, Nevada, to the Lyndon
limestone, Chisholm shale and the Peasley limestone of Wheeler (1939 and
194%) of the Pioche district, Nevada, to part of the Langston formation,
the Spence shale, and the lower portion of the Ute limestone of Walcott

(1908) and Deiss (1938) in the Blacksmith Fork area of northeastern Utah,
to part of the Ophir formation of Gilluly (1932) in the Oquirrh Mountains,

Utah, of part of the Ophir shale of Loughlin (1919) of the Tintic district,
Utah, of part of the Ophir shale of Calkins (1943) of the Cottonwood
American Fork district, Utah, and of part of the Ophir formation of Chris-
tiansen (1942) in the Canyon Range, Utah,

BURROWS LIMESTONE

Geperal statement - The Burrows limestone is not clearly recognized in
the Sheeprock area. However, on basis of grain size, the basal 21 feet of
the Burnt Canyon limestone may represent the Burrows. Burrows lithology
is considered absent, but Burrows time is probably represented in the
basal Burnt Canyon lithology. Wheeler (1940 and 1943) noted uncon-—
formities above and below the Burrows limestone in the Pioche district,
Nevada, but later (1948, p. 36) stated, ". . . these breaks now appear
to be diastems of little stratigraphic significance,"™ No unconformity
was found at or near the base of Burnt Canyon lithology in the Sheeprock.
However, it is possible that one may be present which could account for
the absence of Burrows lithology.
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BURNT CANYON FOERMATION

Distribution and thickness - The Burnt Canyon formation crops out
as the lowermost limestone c¢liffs on the south side of Lookout Mountain,
The formation defends the spur ends along the north flank of the mountains
from North Oak Brush Canyon to the divide.

The formation aggregates 178 feet of strata where measured on the
north-south divide at the heads of Spring and Log Canyons. Near the
mouth of North CGak Brush Canyon, 221 feet of strata is assigned %o the
Burnt Canyon formation.

Topographic expression - The Burnt Canyon formation crops out as a
cliff-forming and steep slope unit.,

Lithology - The strata comprising the Burnt Canyon formation are
dominantly thin-bedded, fine- to medium-grained, blue-gray limestones,
Throughout the whole formation are green shales which range in thickness
from 1 to 25 feet. The greater part of the formation is made up of
limestone beds about two inches thick. These are separated by tan and
pinkish silty undulatory bands which range up to one or two inches in
thickness. The formation changes physical character along strike with
shales lensing and thickening, None of the shales are reliable as map
units, The shales range from greenish-tan to green and in many localities
are dense and blocky. The limestones above and below are gradational with
the shale and are very thinly bedded in the transition zone,

Field identification - The Burnt Canyon formation is recognized by
the banded appearance caused by the more silty interbeds. It may be
confused with some of the limestones higher in the section such as many
found in the Marjum formation, The presence of green blocky shale float
is a good indicator that one is stratigraphically below the Dome lime-
stone, The shale is not marked by the dark green fracture fillings and
fossil fragments which characterize the lower Glosgopleura-bearing shales
of the Millard formation,

Age and gorrelation - Fossils collected from two localities include
only fragments of linguloid brachiopods (Appendix B and pl. III). How-
ever, the position between the underlying Glossopleura-bearing Millard
formation and the Elrathina fauna of the Condor formation leaves 1little
doubt that the Burnt Canyon is medial Middle Cambrian in age.

The Burnt Canyon formation is the approximate age eguivalent of part
of the Abercrombie formation in the Deep Creek Mountains, Utah, of a
unit C of the Highland Peak limestone of Whesler and Lemmon (1939) of the
Pioche district, Nevada, of the Ophir formation in the Oquirrh Mountains,
Utah, and of part of the Ophir formation in the Canyon Range, Utah, The
basal Burnt Canyon formation units are probably equivalent in age to the
Burrows dolomite of Wheeler (1940) in the House Range, Utah.

DOME LIMESTONE
Distribution and thicknegg - The Dome limestone crops out along
the south side of Lookout Mountain as a capping on the cliffs formed

by the Burrows-Burnt Canyon strata.

The dome ranges from 37 to 21 feet in thickness on the divide south
of Lookout Peak,

Topographic expregsion - The strata of the Dome limestone are more

resistant to erosion than the shaly beds of the overlying Condor formation
and invariably stand out as c¢liffs and dip slopes.
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Lithology - The Dome limestone is a thick, massively weathering, thin-
bedded, fine-grained, blue-gray limestone, The strata are homogeneous
and dense and abundant secondary calcite occurs as fracture fillings,
Thin, wavy, gray limestone of the same texture as the blue-gray beds
seryes to impart the vague but persistent thin-bedded character to the
rock,

The base of the Dome limestone is gradational with the Burnt Canyon
formation, It is placed at a point where the basal units of the Dome
limestone weather massive and the bedding becomes thicker.

Field identification - The easiest method of recognition of the Dome
limestone is by its position relative to the Glogsopleura-bearing shale
of the "illard formation and the overlying Condor formation. The dome
limestone is the uppermost limestone unit above the Glogsopleura zone
usually forming cliff-like prominences. Immediately overlying the Dome
are the more micaceous shales and thin-bedded silty limestones of the
Condor formation.

Age and correlatiopn - No fossils were found in the Dome limestone,
but, like the Burnt Canyon formation, it is between faunal zones of
the Millard formation and of the Condor formation and is therefore
of medial Middle Cambrian age,

The Dome limestone is the approximate age equivalent to part of the
Abercromble formation in the Deep Creek Mountains, Utah, of units D and E
of the Highland Peak limestone at Pioche, Nevada, of part of the Ophir
formation in the Canyon Range, Utah, and probably part of the Ophir
formation in the Oquirrh Mourtains, Stockton-Fairfield area, Utah.

CONDOR FORMATION

General statement - The Swasey limestone of the House Range section
consists of 395 feet of strata divisible into two parts: the basal 117
feet is a tan to gray, thin-bedded, argillaceous limestone and finely
arenaceous fossiliferous shale (Condor member); the upper 273 feet is a
dark to medium gray, fine~ to medium-grained, thick-bedded, argillaceous
limestone (Wheeler, 1948, p. 39), A similar division occurs within rocks
referred to as Swasey limestone in the Sheeprock Mountains., Here the
basal units of the Condor range from 107 to 135 feet in thickness. The
Condor beds are arenaceous shales and thin-bedded limestones., Conformably
overlying the shaly sequence is a cliff-forming upper unit about 169 feet
thick composed entirely of thick-bedded, dark blue-gray, medium-grained
limestone., The Condor member is recognized throughout the Cambrian sec-
tions of western Utah and eastern Nevada, Recognition of the Condor lithol-
ogy in the Sheeprocks and Canyon Range sections indicates that it is suf-
ficiently widespread and distinct to qualify as a formation, Steele
(personal communication, 1956) has found it to be very distinctive in the
Utah~-Nevada territory and states that it may possibly be elevated to
formational status, In discussing the stratigraphy of the Bast Tintic,
Oquirrh, and Canyon Ranges, Loughlin, Gilluly, and Christiansen, respec-
tively, cite that the top of the Ophir shale is the top of the uppermost
shale in the sequence (See Ophir group, pp. 32-35, this paper).

In the Sheeprock Mountains the top of the uppermost shales in the
sequence are 950 feet above the top of the Tintic and 169 feet below the
Wheeler shale with its diagnostic fauna, On the basis of the foregoing
it is obvious that the Condor member of the Swasey has either been includ-
ed in the Ophir or should, by description of the upper contact, be included
within the Ophir formation. In this report the Condor member of the
Swasey limestone is treated as the uppermost unit of the "Ophir" group
and is elevated to formational status.
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Distribution and thickness - The Condor formation conformably over-

lies the Dome limestone and is exposed along the south side of Lookout
Mountain and on the divide west of the mouth of Talawag Canyon.

The formation ranges from 107 to 135 feet in thickness. The thicker
section is near the mouth of Log Canyon whereas the thinner unit is
several miles south of Lookout Peak on the main divide, The section
described is well exposed on the south slope of Lookout Mountain on the
divide,

Topographic expression - The Gondor formation consists of shales and
thin-bedded silty limestones which aggregate a total of 111 feet of beds,
In places much of the formation is obscured by debris of the overlying
strata. The Condor changes appearance and compogition along strike; the
southernmost section is of fine gradational units each about 20 feet
thick; the lower, middle, and upper units being thin-bedded (one to two
inches), blue-gray, fine-grained limestones with tan silty partings,
These limestones weather to form irregular thin slabs. Shaly units occur
between the limestones. The shale units consist of more thinly bedded
limestones and arenaceous greenish shales with much mica on bedding
surfaces,

The base of the formation lies on top of the massive weathering
underlying Dome limestone. The top is at the base of the blue-gray,
thick~bedded, massive weathering limestone cliff comprising the Swasey.

Field identification - The Condor formation is easy to recognize
because of its position below the cliff-forming Swasey limestone, The
shales and thinly bedded limestones weather to form talus slopes, The
shales are drab green and very silty and micaceous, The mica and gritty
feel serves to distinguish the Condor shales from other shales in the
Cambrian sequence,

Age and correlation - Fossils were collected from four localities in
the Condor formation (Appendix B and pl. III). Two of the localities
yielded only fragments of linguloid brachiopods. Localities C=23 and
C-34 yielded specimens identified by R, C, Bright as:

C-23

Ehmaniella sp.,
Acrothele sp.

C-34
Ebmaniella cf. E, Burgessensgis Rasetti
Elrgthina? sp.

Hyolithes cf., H. gercops Walcott
Micromitra? sp.
Iphidella sp.

The fauna indicates a medial Middle Cambrian age for the Condor
formation.

The Condor formation is the approximate age equivalent of the lower
part of the Swasey formation described by Walcott (1908) in the House
Range, Utah, of the upper part of the Abercrombie formation in the Deep
Creek Mountains, Utah, of Unit F of the Highland Peak limestone of Piloche,
of member E of the Pole Canyon formation of Drewes and Palmer (1957) in
the southern Snake Range, Nevada, of the upper parts of the Ophir in
the Tintic district, and in the Canyon Range, Utah.

SWASEY LIMESTONE

General statement - Rocks assigned to the Swasey limestone are re-
stricted to the upper part of the Swasey limestone of previous writers
(see Condor formation),
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Distribution and thickness -~ The Swasey limestone conformably over-
lies the flaggy, thin-bedded limestones of the Condor formation and form
the first prominent c¢liffs south of the highest c¢liffs on Lookout Moun-
tain,

The formation forms a homogeneous unit 169 feet thick.

Iopographic gxpression - The Swasey limestone is a cliff-forming
unit which forms the top of hogback spurs which extend from the divide to
points low on the east and west flanks of Lookout Mountains.

Lithology - The dark blue-gray Swasey limestone is indistinctly thin-
to thick-bedded. It forms massive appearing, nearly vertical cliffs. The
rock is principally fine-grained, and fractures within the formation filled
with white secondary calcite apparently impart a strength to the unit
which enables it to stand nearly vertical,

Field identification - The overlying Wheeler and the underlying
Condor formation form slopes and accentuate the steeper profile of the
Swasey limestone. If underlying and overlying shaly units are not ex-
posed, the Swasey may be mistaken for either the Marjum or the Dome

Age and correlation - No fossils were found in the Swasey limestone,
but its position between the fossiliferous Condor and Wheeler formations
necessitates an age assignment somewhat above medial Middle Cambrian,

The Swasey limestone is the approximate age equivalent of theupper
beds of the Abercrombie formation in the Deep Creek Mountains, Utah, of
the upper limestone units of the Swasey formation of Deiss (1938) in the
House Range, Utah, and of unit G of the Highland Peak limestone of the
Pioche district,

WHEELER FORMATION

Digtribution and thickness - The Wheeler formation is exposed along
the south side of Lookout Peak, near the crest, It extends from the
valley floors on both sides of the mountain. Small exposures are present
on the divide west of Talawag Canyon and near the center of Lion Hill,
north of Harker Canyon,.

The Wheeler aggregates a total of 429 feet of thin-bedded strata
on the divide south of Lookout Peak,

Topographic expression - The Wheeler formation forms the base of
the notch of Lookout Peak which is evident at a distance from Rush and
Skull valleys, The more easily eroded limestones comprising the forma-
tion form high level saddles between the uppermost limes of the Swasey
and the basal units of the overlying Marjum formation, Characteristically,
the Wheeler is a slope-forming unit beneath the Marjum cliffs, Marked
strike valleys have developed along its outcrop on both sides of the
mountain,

Lithology - The Wheeler consists of dark blue-gray, fine-grained,
thin-bedded, flaggy limestone characterized by the smoothness and flat-
ness of the bedding planes., The strata weather in slabs and blocks,
usually with square edges. Silty partings afford breakage planes for
the beds. Trilobites such as Elrathis sp. and Peropnopsis (agnostid) are
present on bedding planes in the upper one-third of the formation. The
silty partings are tan to reddish-tan and like the limestone beds are
remarkably smcoth., Pyrite cubes (altered to limonite) are present along
some of the bedding planes,
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Field identification - The flat, flaggy character of the weathered
Wheeler strata is very distinctive, so much so as to be unique and
diagnostic of the formation in the Sheeprock area. Trilobites, though
not abundant, and sufficiently plentiful to provide a sure means for

identification and in all places where the Wheeler was observed, Elrathia
was found.

Age and correlation - Fossils were collected from five localities
(Appendix B and pl, IIT). Mr., A, R. Palmer reports:

c-3

Elrathia? sp.
C-4

Elrathina? sp.
c-10
Zacanthoides sp.
C-15

Elrathia sp.
Mr. R, C, Bright reports:

C-24

Elrathia sp.

Peronopgis interstrictus (White)
Protospongia sp.

The fauna indicates that the Wheeler formation is of upper Middle
Cambrian age.

The Wheeler formation is the approximate age equivalent of the
upper units of the Abercrombie formation in the Deep Creek Mountaius,
Utah, and of units H and I (?) of the Highland Peak limestone of Wheeler
and Lemmon (1938) at Pioche. The Wheeler formation has been observed
by Mr. R. H. Olson in company with the writer in the Promontory Range
of northern Utah.

MARJUM FORMATION

General statement - The Marjum formation includes the strata lying
between the Wheeler formation and Cole Canyon dolomite, Terminology of
the Tintic mining distriet is applied to the Upper Cambrian strata above
the Marjum formation.

Distribution and thickpnegss - The Marjum formation is the most
prominently displayed of all the Cambrian formations in the Sheeprock
Mountains., It makes up the highest strata of Lookout Peak and comprises
all of the rocks of the north dip slopes from Lookout Peak northward to
the southern limit of the Lookout Hills at the drainages of East and
West Red Pine Creeks.

Thé Marjum formation is 1,193 feet thick between the top of the
Wheeler formation, about a quarter of a mile south of Lookout Peak, and
a point on the south side of the West Red Pine Creek.

Topographic expregsion — The more resistant rocks of the Marjum
formation form hogbacks and flatirons along the north-facing dip slopes
of Lookout Mountains., The whole north slope slightly south of Lookout
Peak to the Lookout Hills is composed of strata of the Marjum formation,
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Lithology - The Marjum formation is composed of carbonates and some
shales. The lower 350 feet is a blue=gray, thin~bedded, fine-~ to medium-
grained limestone. Most of the units of this interval contain tan, silty
laminations which are very undulatory (pl, XIV). Above the basal units
are approximately 50 feet of tan, fissile shale and shaly limestones which
yielded fragments of inarticulate brachiopods, A few limestone beds above
the shales are intraformational and are overlain by 210 feet of blue-gray,
fine- to medium-grained, thin-bedded limestone which, like the basal
strata, possesses tan, silty undulatory partings. A few beds in this
interval contain black oolites up to one-gsixteenth of an inch in diameter,
The next 340 feet is mostly dolomite with some dolomitic limestone, The
dolomite is dark blue-gray to gray, medium-grained, and is thick-bedded
to massive. The darker blus varieties contain short, white, curved rods
of dolomite. A 206-foot unit near the top of this sequence becomes a
more neutral gray in its upper half and the topmost 26 feet is zebra-
banded with white coarsely crystalline dolomite -comprising the bands
which in a few inches feather out and are absorbed in the gray of the
country rock. The dolomites showing zebra-banding appear to be secondary
since they have irregular areal distribution within short distances,
This feature is most likely the result of solutions operating in and near
the fault zone and penetrating into the more permeable strata, The top-
most unit is a 1l2R2-foot dark blue-gray limestone similar to the basal
strata of the formation. .

The top of the Marjum formation is a chert zone from 8 to 12 inches
thick at the top of a 7-foot, white weathering, pinkish-gray, aphanitiec,
laminated dolomite, This dolomite and others higher in the Cole Canyon
dolomite resemble the "type" Dagmar of the Tintic district.

The base of the Marjum formation is at the base of the cliff-forming
limestones overlying the platy Wheeler formation,

Field identification - The Marjum lithologies are easily mistaken
for those of many formations; however, the thickness of the thin-bedded
units is most diagnoskic. The tan, very fissile shales bearing scraps
of inarticulate brachiopods serve to confirm the identity of the forma-
tion,

Aze and correlation - Fossils collected from three localities (Appen-
dix B and pl. III) in the Marjum formation were mainly scraps of lingu-
loid brachiopods and trilobites. Mr, A, R, Palmer examined the material
and reported:

G-12
Indeterminate trilobite cf. Meteoraspis or Modocia

The one identifiable fossil is not sufficiently diagnostic to accu-
rately determine the age of the formation, However, the stratigraphic
position of the Marjum formation, together with the suggestion that it
contains Middle Cambrian forms, leaves little doubt that it is upper
Middle Cambrian in age, No fossils were found in the upper half of the
formation, and it is possible that part of the Marjum may straddle the
Middle-Upper Cambrian boundary.

The Marjum formation is the approximate age eguivalent of the Trippe
limestone in the Deep Creek Mountains, Utah, and of units J and K of
the Highland Peak limestone at Pioche, The recognition of Cole Canyon
dolomite facies in the Sheeprock section immediately overlying- the Mar-
jum limestone suggests that the Marjum correlates with the Bluebird
dolomite and the Herkimer limestone of Loughlin (1919) of the Tintic
mining district, Utah,
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COLE CANYON DOLOMITE

Distribution and thickness ~ The Cole Canyon dolomite crops out
low on the north flank of Lookout Mountain south of West Red Pine Canyon
and extends over a half a mile northward in the West Lookout Hills.
Reverse and normal faults restrict its extent to only a few feet in the
East Lookout Hills. An east-west thrust fault along the north base of
Lookout Mountain has eliminated an unknown thickness of the Cole Canyon
strata, Tertiary conglomerates overlie a down-faulted, graben-like block
which separates the Lookout Hills into eastern and western elements. The
conglomerate obscures a considerable portion of the area between Lookout
Mountain and Lookout Pass, several miles to the north.

Cole Ganyon lithology was tentatively identified in the northern
part of the Simpson Mountains,

Strata of the Cole Canyon formation total 899 feet where measured
at the south end of the West Lookout Hills.

Iopographic expression - The Cole Canyon, like all ‘the formations
north of Lookout Peak, occupies an area of low relief due to faulting
and a shallow northerly dip. The Cole Canyon weathers to form low ridges
with rounded crests, The outcrops are fewer than the underlying forma-
tions and much more colluvium masks the terrane,

Lithology - The Cole Canyon dolomite consists of nearly equal parts
of dolomite and limestone. Limestone is most common in the lower half
whereas the upper half consists principally of dolomites., Units range
from 5 to over 200 feet in thickness. The dolomites tend toward grays
while the limestones are mainly blue-gray. The limestones are character-
istically thin-bedded with gray, tan, or pinkish silty partings which
are undulatory but have a longer "wave length" than the partings of the
underlying Middle Cambrian formations. Some of the limestones contain
nodules of silt and in all cases the silty bands are of a lighter color
than the limestones (pl. XV). Most of the dolomites in the lower part
of the formation are gray, fine-grained, and laminated,

The base of the formation is arbitrarily placed at the top of a thin
black chert zone in a laminated dolomite of conformably underlying Mar-
jum formation.

Field identification - The Cole Canyon dolomite is composed of thin
and thick units of dolomite and limestone which are laminated on a large
scale, The finely laminated, light gray weathering dolomites are typical
of this formation as well as of strata in the Silurian and Devonian sys-
tems, However, the units in the Cole Canyon are usually less than ten
feet thick, whereas those of other systems are 30 or more feet thick,
The banded limestones of the Cole Canyon weather to smoother outlines
and the bedding planes are not as wavy as those of the limestones of the
Middle Cambrian formations,

Age and correlation ~ No fossils were found in the Cold Canyon dolo-
mite, Forms found in the basal units of the overlying Opex formation
are of lower Upper Cambrian age, The top of the Cole Canyon dolomite is
tentatively considered to be the top of the Middle Cambrian.

The Cole Canyon dolomite is the approzimate age equivalent of the
Lamb dolomite and the lower part of the Hicks formation described by
Nolan (1935) in the Deep Creek Mountains, Utah, of most of the Hamburg
dolomite of Nolan, Merriam and Williams (1956) of the Eureka district,
Nevada, of the upper part of the Marjum limestone in the House Range
Utah, of the upper part of the Bloomington formation of Walcott (19085
in the Blacksmith Fork area, Utah, of the upper part of the Highland
Peak limestone and the lower part of the Mendha formation of the Pioche
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district, and to part of the Lynch dolomite of Gilluly (1932) in the
Oguirrh Mountains, Utah.

OPEX FORMATION

Distribution and thickness - The Opex formation is principally lime~-
stone. It crops out in a belt nearly 2,600 feet wide in the southern end
of the East and West Lookout Hills, North-trending normal faults slightly
of fset the strata on the western end.

The Opex was measured in the West Lookout Hills as a continuation
of the line of the Cole Canyon section, At this locality it is 935 feet
thick,

Topographic expression - The Opex weathers like the underlying Cole
Canyon strata as rounded hills capped with considerable alluvial cover.

Lithology - The Opex formation is mainly limestone and dolomite with
fissile shale comprising the remainder. The limestones are medium- to
fine-grained, thin-bedded with pinkish, silty partings, and weather as
rough flags. Intraformational conglomerates are common,

The lowest shale is a 10~foot unit 120 feet above the base, It is
light green in color and is extremely fissile; its presence is detected
only by float., Overlying the shale are additional limestones aggregating
nearly 200 feet in thickness, which in turn are capped by 32 feet of shale
containing a 5-foot bed of light gray, laminated dolomite near the center.
Above the uppermost shale is 79 feet of limestones of which the lower 20
feet are oolitic and pebbly. Trilobite fragments were found in this zone.
The next overlying unit is a 10-foot bed of blue-gray limestone which
contains dispersed irregular chert masses, Brachiopods were collected
from this unit, The topmost unit of the Opex formation is a banded,
silty limestone which weathers blocky., The bands are very flat and dis-
play some lamination, and trilobites characteristic of the Conaspis zone
are found on the silty partings.

A fault at the top of the Cole Canyon formation has cut out an un-
known thickness of basal Opex, The missing units possibly represent
between 100 and 300 feet,

Field identification - The Opex formation is distinguished by the
banded limestones of its topmost unit. The presence of a great thickness
of Ajax dolomite above, and the thick dolomites at the top of the Cole
Canyon below, are the best means for identification. The top of the Opex
was found to be consistently.

Age and correlation - Fossils were recovered from six localities in
the Opex formation (Appendix B and pl, III). A, R. Palmer identified
the specimens from localities C-17 and C-19 and reported:

C-17
Conaspid trilobite fragments
Billingsella sp.
Conodonts
Acrotretids of Upper Cambrian type
Problematicum I - described by Westergard
(Geologiska Foreningens I Stockholm Forhandlinger,
Band 75, Heft 4, pp. 464-468&, 1953) from Upper Cambrian
beds in Sweden,

G-19

Acrotretid brachiopods of Upper Cambrian type
Conodonts
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Palmer statess

Collections C=17 and C-19 are Upper Cambrian in age. Although
they may come from a unit that lithically resembles the Opex,
they contain fossils that indicate an age equivalence to the
Ajax dolomite. Collection C-17 is of particular interest
because, in addition to the presence of silicified specimens
of Billingsella, a characteristic middle Upper Cambrian brachi~
opod, it contains examples of Cambrian conodonts, and a speci-
men of a peculiar three-pronged problematicum that has been
described only from Upper Cambrian beds in Sweden. Cambrian
conodonts have been recognized in collections from the Dugway
range in rocks that seem to resemble those from which collection
C=17 was obtained. They are also known from Wyoming and Central
Texas. At all known localities they have been obtained only from
horizons equivalent to the Copaspis zone of middle Franconian
age in the standard Upper Cambrian section.

R. C. Bright examined collections from localities C-25, C-26, C-27,
and C~35. The identifications are as follows:

C-26, near the base of the Opex.

Coogella spp.

Kormagnostus of. K. simplex (Resser)
Pseudagpostus ml@.nm (Hall and Whitfield)
Syspacheilus ?

I;;Q;gg;ggpgglgg walcotti (Lochman)
Lingulella sp.

Hyolithes primordialsis (Hall)

C-27, near base.
Trilobite pygidium affinity Upper Cambrian

C-35, near top of Opex.
Elvinia montis Resser
Flyina sp.

C=25
Maystonia sp.
Eg;gbgllg01dgﬁ ggngxaggug Fredrlckson

asnicepha .

Acrotreta cf. A. microscopig Walcott
ophirensis Walcott
Billingsella cf. B. goloradoensis Walcott
Eoorthis desmopleura Walcott
sp.
Linguloid brachiopods
Pelagiella-like gastropod

The Opex formation is lower and middle Upper Cambrian in age. The
basal Opex is represented by fauna from C~-26 which is of the upper
Cedaria zone or the basal Crepicephalus zone of the Dresbachian stage.
Fauna from C-35 represents the Elyinia zone. Specimens from localities
c-17, €C-19, and C-=25 near the top of the Opex represent the Conaspis
zone of the Franconian stage.

The Opex formation is the approximate age equivalent of the Dunder=—
berg shale of Walcott (1908) of the Eureka district, Nevada, of the
Nopah formation of Wheeler and Steele (lvy51) in the nolse nange, Utah,
of most of the lower half of the Mendha formation at Pioche, of the
Nounan and the lower half of the St. Charles of Walcott (19085 in the
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Blacksmith Fork area, Utah, of the Johns Wash limestone and the Corset
Spring shale of Drewes and Palmer (1957) in the Snake Range, Nevada, and
of the upper part of the Hicks formation in the Deep Creek Mountains,
Utah,

AJAX FORMATION

Distribution and thickness - The Ajax formation crops out in a
belt about 1,000 feet wide at the south end of the East Lookout Hills
and strikes north of west to the West Lookout Hills where it is displaced
northward, Minor thrusting has decreased the dip in the western part
of the outcrop and the strike is more westerly, No other dolomites
recognizable as Ajax Wwere noted on the rest of the range or in the
eastern part of the Simpson Mountains,

The Ajax formation was measured in the West Lookout Hills and found
to be 1,012 feet thick. No apparent thinning was noted, but much cover
in the eastern part of the outcrop area renders measurement there prac-
tically impossible.

Topographic expression - The Ajax formation crops out in ridges and
steep slopes, being resistant enough to afford good exposures in most
of the outcrop area.

Litholozy - The Ajax formation is composed entirely of dolomite
in the Sheeprock area. The lower 450 feet of strata are dark gray,
medium-grained dolomites. Light and dark mottles are common., Black
chert nodules up to eight inches in length are present in the basal
unit as are wormy, gray chert inclusions. The next 150 feet is a light
zray and sugary textured dolomite which has been called the Emerald
member after its correlative in the Tintic mining distriet. The upper
units aggregate over 400 feet of strata, being mainly a dark-gray to
blue-gray, sugar- to medium-grained dolomite. At several localities
pisolites were noted in the upper part of the Ajax (pl. XVI). They
are distributed in random positionsg and are not in close contact with
each other,

The contact between Cambrian and Ordovician is conformable and
gradational. The top of the Ajax formation is a gray, flaggy dolomite,
whereas the basal strata of the overlying House limestone are nearly
100 percent intraformational and have silty partings,

Field identification - In the Sheeprock Mountains the Ajax forma-
tion is entirely dolomite. The dark gray to black color of the upper
and lower units is very characteristic as is the crystallinity. A few
beds of scattered pisolites are present in the upper part of the forma-
tion., Near the middle of the Ajax is 150 feet of white to light gray,
crystalline dolomite known as the Emerald member of the Ajax formation.
Many vermicular and slightly curved, rod-like bodies occur in the upper
part of the lower unit,

Age and correlation - The Ajax dolomite is devoid of fossils., A
middle Upper Cambrian age is inferred for the formation because of its
striking lithic similarity to the Ajax dolomite of t he Tintic mining
district.

The Ajax dolomite is the age equivalent of the upper half of the
St. Charles formation of the Blacksmith Fork area, Utah, of the Notch
Peak formation of Walcott (190&) in the House Range, Utah, of part of
the Chokecherry dolomite(?) in the Deep Creek Mountains, Utah, of the
upper part of the Mendha formation at Pioche, and of part of an unnamed
limestone in the Snake Range, Nevada.
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CAMBRIAN CORRELATION

Cambrian strata of the Sheeprock Mountains present many problems
in correlation. Though not singularly restricted to the Sheeprock area,
the problems are especially significant because of the geographic posi-
tin of the Sheeprock Range relative to other measured sections of Cambrian
strata in the Oguirrh, East Tintic, House, and Deep Creek Mountain regions.

Many localities of measured Cambrian strata were plotted on Figure 4,
and the known or estimated thicknesses of Cambrian strata above the basal
gquartzite were isopached. The isopachous lines aid in deciding to which
previously studied sections one may most properly and accurately correlate
newly recognized Cambrian strata, The writer does not infer that all
sections lying with a certain isopach are correlative. Factors such as
distance of transport and source of a detrital fraction tend to disrupt
a lithologic correlation.

Carbonate or chemical fractions are most likely to be correlative
both in time and Iithology. Intra-carbonate arenaceous sediments such
as Worm Creek and the Swan Peak gquartzites likewise are correlated with
ease both lithogenically and faunally, Detrital fractions, particularly
the basal Cambrian quartzites and shales, are lithogenically correlative.
Basal quartzites not underlain by accurately dated carbonates will most
likely cross time lines and, if accurately examined, will be found to
change lithologically from one locality to another, though in many instances
the differences may be small. The change in lithology, however signif-
icant, is due to the character of the source material and of the trans-
porting media. The littoral processes along the edges. of a transgressing
sea are not always capable of leaving a basal detritus of 1like lithology
over the floor of an entire geosyncline. As mentioned previously, a
limestone or other chemical deposit precipitated directly from sea water
may be more ideally correlative lithologically and faunally, However,
the writer does not imply that a marine environment would necessarily
be so uniform chemically as to cause deposition of lithologically similar
limestones over the entire geosyncline, but at the same time he wishes
to infer that deposition of a lithologically similar limestone over a
very large area is possible., Weather, ventilation of the seaways,
organisms, and detrital fractions all tend to modify or restrict a
chemical environment,

It seems logical to assume that if water currents were sufficiently
competent to carry silt far intc the deeper basin or basins and thus form
shales, that these competent currents would tend to follow designated
courses and that along the courses nearer the source, there should be
more shale, Herein lies the danger of projecting "basin" shale units
too far from the type localities, A bagin shale may be mainly the mani-
festation of a part of a more extensive shale unit farther removed fronm
the basin, The writer doss not adhere to the idea that a basin shale
may be an isolated unit without a2 connection with a source, but at the
same time recognizes that it may possibly be thicker by process of stag-
nation and ponding. Further temporary failure in "competency" may allow
carbonate deposition to built a considerable thickness of strata in an
interim between episodes of shale deposition, Such weakening in competency
may be due either to fluctuaticn at the source or differential sinking
of the terrain, or to both,

Salients or shoaling areas, as shown on the isopachous map, like-
wise cannot be completely correlated with close=lying sections situated
in the deeper portions of the geosyncline, Only the strata which were
deposited at nearly equal rates during a specific time interval will be
correlative, An example is the Upper Cambrian strata of the Sheeprock-
East Tintic area. The Middle Cambrian strata of the Sheeprock region
cannot be accurately correlated with strata of similar age in the East
Tintic Mountains because the East Tintic area, though negative in Middle
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TABLE 2 - SOURCES OF INFORMATION FOR CAMBRIAN SYSTEM ISOPACH MAP

Loc ality

WYOMING
S. W, Wind
River Mtns,

IDAHO
Soda Springs

Mink Creek
UTAH
Southern Malad
Range
Blacksmith Fork

Promontory
Range

Promontory
Range

No. Silver Island
Range

So. Silver Island
Range

Southern Lake-
side Mtns.

Salt Lake
(Cottonwood)

Lodore

Oquirrh Mtns.

Deep Creek
Mountains

Sheeprock.
Mountains

East Tintic
Mountains

Author

Love, J. D.

Armstrong, F..C,

Keller

Coulter, H. W,

Williams, J. Stewart

Olson, R. H,

Olson, R, H.

Anderson, W, L.

Schaeffer, F. E., Jr,

Young, J. C.

Granger, A, E.

1Y

Untermann, G,E, and

B. R.

Gilluly, James

Nolan, T, B.

Cohenour, R, E,

Lindgren, W,, and
Loughlin, G, F.

Publication

Wyoming Geol. Assoc.
5th Ann., Field Conf,

(Chart), Intermountain
Assoc. BRet. Geol., 4th
Ann, Field Conf,

Thesis, Univ, of Utah
Idaho Bureau of Mines
and Geol,, Pamphlet 107
G.S.A, Bull, v, 59

Guidebook to Geol, of Utah,
No, 11

Private communication
Thesis, Univ., of Utah
Private communication
Utah Geol, and Mineral,
Survey, Bull. 56

U. S. Geol, Survey, Circ, 296
Utah Geol, and Mineral,
Survey, Bull, 42

U..S. Geol, Survey,
Prof, Paper 173

U. S. Geol, Survey,
Prof. Paper 177

This paper

U. S. Geol, Survey,
Prof, Paper 107

Date

1950

1953

1852

1956

1948

1956

1957

1957

1957

1955

1953

1954

1932

1935

1957

1919
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TABLE 2 - SOURCES OF INFORMATION FOR CAMBRIAN SYSTEM ISOPACH MAP

Loc¢ alitz

UTAH (cont'd.)
Long Ridge

Canyon Range
House Range

(Well) El Paso
Nat. Gas

#1 Packsaddle
(Well) Stan, Oil

of Calif, and
Continental Qil
(Well) South
Last Chance
(Well) Pac,
Western

#1 Teasdale
(Well) Hunt Oil

Author

Muessig, Siegfried, J.
Christiansen, F, W,

Wheeler, H, E, and

Steele, Grant

)
)
)
)
;
)yWells, Lewis F,
)
)
)
)
)

(Well) Nokai-Skelly)

Beaver Dam
Mountains

NEVADA
Mountain City

area

Eureka

Southern Snake
Range

Pioche
Virgin Mtns,

Frenchman
Mountain

CALIFQRNIA
Nopah Area

McNair, A, H,

Cohenour, R. E,

Thesis, Ohio State Univ,

Geol, Soc, America Bull,
v, 63

Guidebook to the Geology of
Utah, No. 6

Intermountain Assoc, Pet,
Geol,, 5th Ann, Field
Conf.,

Guidebook to the Geology of
Utah, No. 7

U. S. Atomic Energy Comm,

Nolan, T. B., Merriam, U, S. Geol. Survey

C. W,., and Williams,

J. 5.

Drewes, H., and

Palmer, A. R.

‘Wheeler, H, E.

McNair, A, H,

McNair, A, H.

Hazzard, J. C.

Prof, Paper 276
Amer, Assoc, Pet., Geol.,
‘Bull, v, 41

Univ, of Nevada Bull,,
v, 34, no. 8

Amer, Assoc. Pet, Geol,
Bull, v, 35

Guidebook to the Geol, of
Utah, No. 7

Calif, Jour, of Mines &
Geol,, v, 33

Date

1951
1952

1951

1954

1952

Unpublished

1956

1857

1940

1951

1952

1937
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Cambrian times, was not so negative as the Sheeprock area during the
same time interval. This could possibly erase any semblance of lithogenic
correlations, but would not necessarily destroy faunal correlations.

The isopach map of Cambrian strata above the basal quartzite (fig. 4)
was prepared to show the features of the Cambrian geosyncline and as an
aid to correlation. The BSheeprock sectlion occuples a position within
the deeper portions of the trough and, for this reason, the writer cor=
related the Sheeprock strata with the House Range section. As is apparent,
a more logical correlation would have been with the Deep Creek section;
however, the Cambrian of the Deep Creek Mountains has not been sufficiently
subdivided and dated, and therefore, terminology from that area was not
used. The Bast Tintic Mountains and the Oquirrh Mountains sections both
appear to be in areas marginal to the deeper troughs. The section in the
southern Snake Range (Drewes and Palmer, 1957) indicates that a southwest-
to northwest-trending element may parallel and divide the deeper trough
between the Pioche and the House Range sections, Further, there appears
to be an east-west element forming as a salient from the Wasatch Mountains
as an extension of the east~to-west trend of the Uinta Mountains. The
writer proposes that this prominence be named the "Stansbury Salient"
because of its direction through Stansbury Island., The isopachous map
of the Ordoviecian quartzites (fig. 5) substantiates the presence of the
aforementioned elements. The Ordovician guartzites are deepest in areas
where the Cambrian trough was best developed and are considered to be
a manifestation of differential compaction of the Cambrian strata in a
region of slight epirogenic uplift.

The carbonate-shale sequence of the Sheeprock Range totals 5,700
feet and should contain strata similar to the strata of the deeper parts
of the Cambrian trough, namely the House and Deep Creek (Gold Hill)
Mountains sections. The Cambrian carbonates of the southern Oquirrh
Mountains (Stockton) total 2,250+ feet in thickness, whereas those repre=
sented in the Fast Tintic Mountains (Tintic district) aggregate approxi—
mately 3,260 feet. Both the Stockton and Tintic sections are more repre-
sentative of that part of a basin nearer the shelf area, especially during
Barly and Middle Cambrian time.

Gilluly (1932, p.1l) writes the following regarding age and corre-~
lation of the Ophir formation:

. . . Fossils from the Ophir formation, collected from schistose
beds less than 50 feet above the base, were submitted to Dr.
C. E. Resser of the Smithsonian Institution, who reports as
follows:

Localities 4 and 6 contain a Middle Cambrian famuna
which is characterized by Deolichometopus productus.
Collection 5 seems to have a specimen of Neolenus.
A1l of this Ophir shale group is represented in the
nearby Wasatch and elsewhere, occupying a position
below the middle of the Middle Cambrian.

Walecott (1912, pp. 164, 165) lists the following fossils from
the Ophir formation at.Ophir., About 75 feet above the quartzitiec
sandstones of the Cambrian:

Qbolus (Westonia) ella
Concretionary limestone about 100 feet above the
quartzitic sandstones of the Cambrian:

Micromitra sp.
Micromitra erina abradorica utahnensis
Obolug (Westonia) glla
Olenoides (?)
These are all assigned to the Middle Cambrian, However, in

discussing the Cambrian of Utah, Walcott (1891, pp. 319-320)
stated: 2=



The section in the Oguirrh Range above Ophir City has
a quartzite at the base with shale above it carrying
Lingulella glla, Olenellug gilberti, and Bathyurigcus
progucta as determined by the collection brought in by
the Wheeler Survey., It is possible, however, that as
in the case of the Big Cottonwood section, ngnellus
gilberti occurs at the base of the shale, and the
other two species at a higher horizon.

« « « On this basis, the Ophir formation is in part Lower
Cambrian and in part Middle Cambrian in age. Diligent search
during this survey failed to reveal any specimens of Qlenellus,
so that it is impossible to say how much is Lower and how much
is Middle Cambrian, The fossils ascribed to the Middle Cambrian
by Dr., Regsser were collected within 50 feet of the base of the
formation so that if Lower Cambrian is present, it includes less
than this thickness of Ophir beds. Careful search failed to
reveal any sharp lithologic change or any unconformity within
this interval. The schistose material discussed above extends
higher than this, so that the absence of schistosity in the
topmost part of the formation and its presence toward the base
cannot be considered evidence of a significant difference in the
age of these beds, Accordingly, either sedimentation was here
continuous between Lower and Middle Cambrian time, or

survived into the Middle Cambrian, as was stated by Ulrich
(1911, pp. 619-620) %o be true in the Appalachian region. The
only other possible interpretation is thatan unconformity really
is present but escaped observation. If so, it i1s not marked by
notable erosion, angular discordance, or sharp lithologic dif-
ferences, and the writer believes i1t is exceedingly improbable
that one exists.

In the Sheeprock Mountains a trilobite(?) track was found 40 feet
above the base of the Ploche shale in material similar to that of the
Ophir formation in the Oquirrh Mountains, with the exception that at the
Sheeprock section the material is abundantly fucoidal, The next faunule
in the Sheeprock Mountains was collected 351 feet above the top of the
Tintic guartzite, in a limestone unit within the strata assigned to the
Busby formation, The fauna ig most characteristic of the Albertella zone
of the standard section, All Cambrian faunal correlations were made in
accordance with the standard correlation chart (Howell, et al., 1944) .
The standard correlation chart was used because of the present disagree-
ment in the zonation of the Cambrian in the western United States.

No unconformity could be demonstrated within the shale sequence below
the Albgrtella zone nor in the carbonates above.

The fossils are present in limestones of the Busby formation over-
lying about 30 feet of grayish-tan dolomite, also of the Busby formation,
However, both east and west of the fossil locality a 30- to 50-foot dark
reddish~brown quartzite overlies the dolomite, Whether or not the guartz-
ites represent an unconformity could not be demonstrated, They do indicate
that a source was nearby and that the source was positive in earliest
medial Cambrian, The writer believes that this positive area was elther
to the north or east but recognizes that it may have been local, since
only 60 to 90 feet of relief need be available to provide an exposure of
Tintic., McKee (1945) has demonstrated that temporary regression is in
the main responsible for the formation of stray guartzites. The fossils
recovered by Gilluly form the Ophir shales are most likely representative
of the Albertella or a younger zone, If thisis true for material collected
50 feet above the base of the Ophir in the Oquirrh Mountains, and if the
assignment of the older Albertells zone for material procured 351 feet
above its stratigraphic equivalent in the Sheeprocks is valid, then it
would be most logical to assume that a highland or promontory existed
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northeast of the Sheeprock Mountains in early Middle Cambrian time. A
highland is necessary because the fauna found by Gilluly not only repre-
sents a younger faunal zone, but also one which is 50 feet above the Tintic
yuartzite, whereas the Sheeprock fauna is older and is 350 feet above the
Tintic. The writer guesses that the highland immediately affecting the
Sheeprock sedimentary environments was most likely a peninsula=-like
prominence which extended from the Wasatch shelf area westward toward
Gold Hill, This proposed headland or relatively positive area most likely
partially separated the eastern part of the Cordillerc-Cambrian trough
into northern and southern embayments with relatively deep (isostatically
negative) connections through the Gold Hill region, If this is valid,
then it would seem that the Blacksmith Fork and northern Utah early
Middle Cambrian strata would be lithologically and faunally more like
the House Range section than either the Cambrian strata of the Oquirrh
Mountains or the Central Wasatch Mountains. This condition of similarity
would exist until the salient was erased which probably occurred in late
Middle Cambrian time, By late Middle Cambrian time similar environmental
cenditions prevailed over the entire area, The writer believes that such
an environment, which persisted during Wheeler time, must have been effec—
tive over a wide area., The Wheeler, to possess its bedding parallelism
{varves), either had to be deposited below wave base or else conditions
ware extremely quiet (no wind). Total thickness of the Upper Cambrian
strata indicates that all of the sectlons were receiving sediments at
nearly the same rate excepting those thicker sections which possessed
a "momentum-of-sinking" probably because of an earlier start and a greater
weight of sediments (the weight of the sediments acting isostatically
and promoting differential compaction), In light of present day weather
phenomena, 1% would seem unreasonable to assume that a condition of violent
weather could persist locally without affecting the sedimentary environ=
ment of vast portions of the surrounding area. This is especially signif-
icant since laminae usually indicate inundation and guiescence. The
oolites present in the Dagmar limestone and the Hartmann limestone would
mersly indicate shallower water with sufficient current and wave activity
to allow the COp to escape and to disturb, by rolling, the nuclei of
carbonate deposition,

During Late Cambrian time the physical and chemical factors effect-
ing sedimentation were similar for most of the geosynclinal area; con-
segyuently, correlation of strata by lithology and paleontology should
be more accurate,

CAMBRIAN-ORDOVICIAN CONTACT

The Cambrian-Ordovician boundary in the Sheeprock Mountains appears
to be conformable and marked by continuous sedimentation across the time
line. The chosen contact is sharp and is placed at the top of the
darker, more massive, crystalline dolomite of the Ajax. The Ordovician,
House limestone, is a blue-gray, medium=-bedded, intraformational lime=
stone., Sufficient contrast in both texture and color exists to enable
one to differentiate the two wherever they are found., The House lime-
stone contains silt and a little chert in its basal units, whereas the
uppermost strata of the Ajax are massive, chertless, and indistinctly
laminated, The Cambrian~Ordovician contact was chosen on the basis of
differing lithologies which seems to correlate with those observed in
the East Tintic Mountains between the Ajax and the Opohonga limestone
of Early Ordovician age. In the miogeosynclinal facies of the Lower
Ordovician formations of Utah, the Pogonip group and the more northerly
Garden City limestone both contain a great thickness of intraformational
conglomerates (relative to any rock systems before or since Lower Ordo-
vician in the eastern Basin and Range province). Therefore, on the basis
of similar lithology between proven Ordovician (Canadian) sections in both
the Confusion Basin and northern Utah, the basal Ordovician strata were
recognized.
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TABLE 3 - SQOURCES OF INFORMATION FOR MIDDLE ORDOVICIAN ISOPACH MAP

Locality

IDAHO
Soda Springs

Paris Peak

Locality 337"+

NEVADA
Pequop

Goshute
Locality 25'?

Roberts Creek
Mountain

Southern Ruby
Mountains

Cherry Creek

White Pine
Range

Southern Snake
Range

Egan Range
(Lund)

Grant Range
Egan Range
(Sunnyside)

North Ely Range
(Cave Valley)

Wilson Creek

Pahroc Range

Pioche

Author

Armstrong, F. C.

Coulter, H, W,

Bright, R. C.

Stokes, W, L,
Stokes, W, L.
Stokes, W, L,

Merriam, C. W.

Webb, G, W.

Stokes, W, L.

Webb, G. W,

Webb, G. W,

Webb, G. W.

Webb, G. W,

Webb, G. W.

Webb, G, W.

Sharp, B. J. and
Myerson, B, L.,

Webb, G, W,

Westgate, L. G. and
Knopf, Adolph

Publication

Intermountain Assoc.- Petrol.
Geol,, 4th Ann, Field Conf,

Idaho Bureau of Mines and

Geology, Pamphlet 107

Private communication

Private communication
Private communication
Private communication

Geol, Soc. Amer, Spec,
Paper 25

Utah Geol. & Mineral,
Survey, Bull, 57

Private communication

Utah Geol. & Mineral.
Survey, Bull, 57

Utah Geol, & Mineral,
Survey, Bull, 57

Utah Geol. & Mineral,
Survey, Bull, 57

Utah Geol. & Mineral.
Survey, Bull, 57

Utah Geol, & Mineral,
Survey, Bull, 57

Utah Geol. & Mineral,
Survey, Bull, 57

U. S. Atomic Energy
Commission, RME=-2048
{(Rev.)

Utah Geol. & Mineral,
Survey, Bull, 57

U. S. Geol, Survey,
Prof. Paper 171

Date
1953
1956
1957

1956
1956
1956

1940
1956

1956

1956
1956
1956
1956
1956
1956

1956

1956

1932

-




TABLE 3 -~ SOURCES OF INFORMATION FOR MIDDLE ORDOVICIAN ISOPACH MAP

Locality
NEVADA (cont'd.)

(Hiko)

Arrow Canyon
Range

Las Vegas
Quad.

South Virgin
Mountains

South edge of

map

UTAH
Bear River
Range

Southern Malad
‘Range

Logan River

Green Canyon

Blacksmith
Fork

Round Hill
Promontory
Range, 525'

Promontory
Range, 186*

Newfoundland
Range

Silver Island
Range

Southern Pilot
Range

Mountains

Author

Worthington Mtns, Webb, G, W,

Webb, G. W,
Kirk, Edwin via
Longwell, C, R.

Bowyer, B.

Longwell, C. R.

Richardson, G. 8.

Hanson, A, M.

Ross, R, J., Jr,

Ross, R. J., Jr.

Ross, R, J., Jr.

Ross, R. J., Jr.

Olson, R. H,

Olson, R. H.

Paddock, R. E.

Schaeffer, F, E., Jr.

Stokes, W, L.

Southern Lakeside Young, J. C.

Publication

Utah Geol, & Mineral,
Survey, Bull, 57

Utah Geol. & Mineral,
Survey, Bull. 57

Amer, Jour, Sci,

Private communication

Guidebook to the Geol,
of Utah, No, 7

U. S. Geol. Survey,
Bull, 923

Thesis, Univ. of Wisconsin

Peabody Mus, of Nat.
History, Bull, 6

Peabody Mus, of Nat,
History, Bull, 6

Peabody Mus, of Nat,
History, Bull, 6

Guidebook to the Geol.
of Utah, No, 11
Private communication
Thesis, Univ, of Utah
Private communication

Private communication

Utah Geol. & Mineral,
Survey, Bull. 56

Date

1956

1956

1933

1957

1952

1941

1949

1951

1951

1951

1951

1956

1857

1956

1957

1956

1956
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TABLE 3 - SOURCES OF INFORMATION FOR MIDDLE ORDOVICIAN ISOPACH MAP

Locality
UTAH (cont'd)
Stansbury Island
Northern Stans-

bury Range

QOquirrh Moun-
tains

Onaqui Moun~-
tains

Sheeprock
Mountains

Allen's Ranch
East Tintic
Mountains
West Tintic
Dugway Range

Deep Creek
Mountains

Fish Springs
Range

Thomas Range
Northern Canyon
Range

Confusion Range

Confusion Range
Crystal Peak
Hills

Tunnel Spring
Hills

Kanosh

San Francisco
Mountains

Author

Webb, G. W,

Webb, G. W,

Gilluly, James

Croft, M. G.

Cohenour, R. E,

Proctor, P, D, et al,

Lindgren, W,., and

Loughlin, G, F.
Gardner, W,
Kirk, Edwin

Nolan, T. B.

Webb, G, W,

Webb, G, W,

Stokes, W. L.

Webb, G. W.

Webb, G,

Webb, G.

Webb, G.

Webb, G.

Stokes, W. L.

Publication
Utah Geol, and Mineral,
Survey, Bull, 57

Utah Geol. and Mineral,
Survey, Bull, 57

U. S. Geol, Survey
Prof, Paper 173

Brigham Young Univ, Research
Studies, Geol. Ser. v. 3, no. 1

This paper
U. S. Geol, Survey, Map
MF-45

U. S. Geol, Survey, Prof,
Paper 107

Thesis, Univ. of Utah
Am, Jour, Sci.

U. S. Geol, Survey,
Prof. Paper 177

Utah Geol, and Mineral,
Survey, Bull, 57

Utah Geol. and Mineral.
Survey, Bull, 57

Private communication

Utah Geol, & Mineral.
Survey, Bull, 57

Utah Geol, and Mineral,
Survey, Bull. 57

Utah Geol, and Mineral,
Survey, Bull, 57

Utah Geol. and Mineral,
Survey, Bull, 57

Utah Geol. and Mineral,
Survey, Bull, 57

Private communication

Date

1956

1956

1932

1956

1957

1956

1919

1954
1933

1935

1956

1956

1956

1956

1956

1956

1956

1956

1956
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ORDOVICTIAN S YSTEM

GEVERAL STATEMENT

The Ordovician gsystem is represented by over 3,086 feet of strata,
Limestone, dolemite, guartzite, and shale represent the system and are
in the same order of abundance, The lower part of the system is nearly
all limestone and represents the thickest portion of Ordovician rocks in
the area, Five formations are recognized as mappable units and were
correlated with the Tintic and Ibex Hills sections., Capping the limes
is a shale which, together with the upper portion of the underlying
limestone, is the most fossiliferous stratum in the Ordovician, Between
200 and 400 feet of guartzite overlies the shale and is in turn con=-
formably overlain by the dark, cherty Upper Ordovician dolomites, which
grade into the lighter magnesium rocks tentatively assigned to the
Silurian,

Ordovician terminology is confusing. The Pogonip, Chokecherry,
Garden City, Opohonga, and four newly named formations from the Ibex area
all appear to correlate with the Sheeprock section. The Sheeprock Moun-
tain region represents the hub into which these names are converging--
all may be recognized. Several courses may be followed: (1) abandon
all previous names and propose new ones, (2) accept one or more of the
previously used names, or (3) consider the strata as undifferentiated.
A new name would only add more confusion to the problem.

Pogonip, the oldest name, was used because it included Upper Cambrian
in its lower part; however, Pogonip "restricted" would apply if the
Shesprock sequence could not be clearly subdivided.

Chokecherry dolomite cannot correlate because it represents only
a part of the Lower Ordovician in question, having an unconformity at the
top. Furthermore, lack of adejuate paleontology leaves dating of the
Chokecherry very guestionable, The formation may be in part Upper,
Cambrian,

The term Opohonga limestone is also undesirable because of an un-
conformity at the top of the unit in the area of the type section (East
Tintic Mountains)., The Garden City represents a longer span but is not
subdivided, except paleontologically, and is excluded,

The Ibex section, which includes the House, Fillmore, Wah Wah, and
Juab limestones, is probably the best group with which to correlate since
the section is lithologically subdivided and adeguately zoned by trilo=-
bites. Except for the presence of chert, the House and Fillmore lime=
stones are difficult to differentiate in the Sheeprock area, Distinctive
recognizable fossils were not found in this interval, but the writer
believes the interval can be zoned by careful collection and study. The
upper two formations are easily recognized lithologically and the contacts
can be easily traced.

The Swan Peak-Eureka quartzite was isopached (fig. 5) for wvarious
localities in Utah, WVevada, and Idaho. Included with the thickness of
quartzite is the Crystal Peak dolomite, The isopachous lines appsar to
follow troughs of the Cambrian and Lower Ordovician intervals, The
writer believes that this thickness is more of a reflection of the dif~
erential compaction of the thicker pre-existing rocks of Cambrian and
Ordovician times than it is of a negative tendency of the geosyncline.

Fish Haven lithology was easily recognized and can be traced with
eass. However, the Fish Haven-Laketown contact is placed only by arbi-~
trary decision.
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HOUSE AND FILLMORE FORMATIONS UNDIFFERENTIATED

Distribution and thickness ~ The House and Fillmore formations crop

out in both the East and West Lookout Hills about one mile north of the

south end of the hills, The gtrata traverse the country in a north-

westerly direction and are cut in the West Lookout Hills by several faults.,

Small outcrops of the upper part of the Fillmore are present in the

eastern portion of the Simpson Mountains northwest and west of Black's
Ranch.

The House and Fillmore formations were measured in both the East
and West Lookout Hills, being 1,111 and 1,088 feet thick, respectively
(Appendix A and pls. ITI and XX).

opographic expression - The House and Fillmore. formations generally
are moderately resistant to erosion; the more slabby beds weather to form
saddles while more massive beds form ridges and cliffs.

ithology = The base of the House-Fillmore formation is arbitrarily
placed at a point where the thin-bedded, flaggy, blue-gray dolomites
of the conformably underlying Ajax formation became calcareous, The basal
beds of the House limestone are characteristically slabby with tan silty
mottling and slightly undulatory partings and resemble much of the strata
in the upper part of the Opex formation., Some intraformational conglom=—
erate beds are present, Though the House and Fillmore limestones were
not differentiated and mappsd as separate units, the writer believes that
the House limestone probably represents the lower 160 feet of the 1,088
feet of strata assigned to the House-Fillmore sequence., The top (?S of
the House limestone is represented by 23 feet of medium-bedded, blue-
gray, cherty limestones. The cherts are smooth and rounded; they are
gray when fresh, tan when weathered.

Intraformational conglomerates comprise over 80 percent of the
remaining 928 feet of the House-Fillmore sequence (pl. XVIII), General-
ly these conglomerates are medium—bedded with some thin beds. Close
inspection is necessary to detect the intraformational character of many
of the beds, Near the top, poorly preserved trilobite parts and unidenti-
fiable gastropod and brachiopod fragments are present, especially in a
calcareous, silty, pink, fine-grained matrix. Nearly all the pebbles in
these conglomerates are tabular with rounded edges both in section and
plan views, and many of the pebbles are thin and their bedding can be
matched with the bedding in adjacent pebbles.

Field identification = Intraformational limestone conglomerates are

more prominent and numerous in the House and Fillmore formations than
in any other strata in the Sheeprock region, OCharacteristically the
pebble constituents are tabular with rounded edges and are either a
lighter or darker gray than the enclosing matrix which is usually finer
grained. The upper part of the House strata contains a little pinkish
chert which occurs as small longitudinal masses seldom over one inch
thick, Fragments of fossils can be observed within the matrix of many
of the conglomerates. The Ajax formation conformably underlies the House
formation and is blue-gray to gray, flaggy, medium—grained dolomite having
generally wavy bedding planes. The Fillmore formation grades into the
conformably overlying Wah Wah formation which is recognized by its gener-
ally darker coloration, being more tan and sandy with an abundance of
reddish silts.

Age and correlation -~ Fossils were recovered at four localities
from the House-Fillmore strata (Appendix B and pl, ITI)., Unidentifiable
crinoid stems with brachiopod, gastropod, and trilobite fragments were
recovered.

R, C., Bright identified the following:
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0=2, near the top of the formation
Dsendocybele sp.

Orihis sp.

Ophileta-like gastropod

Cystoid columnals - plates

The presence of Pseudocybele sp, indicates that this zone is equiv-
alent to the H, I, or J zones of Hintze (1952), Hintze's zones B through
K range in age from Lower to Upper Canadian, The House-Fillmore formation
is equivalent in age to most of the Garden City formation of Richardson
(1913) in northeastern Utah and to most of the lower half of the Pogonip
group, namely the Goodwin limestone and part of the Nine Mile formation
of Nolan, Merriam, and Williams (1956) of the Eureka, Nevada area, The
Opohonga limestone of Loughlin (1919) of the Tlntlc district, Utah,
is probably equivalent to part of the House and Fillmore formatlons in
the Sheeprock Mountains,

WAH WAH FORMATION

] ib and thickness - The Wah Wah formation crops out north
of the Flllmore formation in a band about 300 feet wide in the Fast and
. West Lookout Hills., QRegional dip is north and northeast, and faulting
has displaced the unit to the north in the West Lookout Hills, Small
areas of the formation are exposed in the Simpson Mountains west and
northeast of Black's Ranch.

Mesasurements of the Wah Wah formation indicated 456 feet in the East
Lookout Hills and 475 feet in the West Lookout Hills (Appendix A and
pl. III). No thinning was noted in the Sheeprock-Simpson area,

Iopographic expression = Sands within the Wah Wah formation, to-
gether with some secondary chert, enable the formation to resist erosion.
Except on slopes defended by the Swan Peak quartzites, the Wah Wah beds
are always ridge-makers and because of their brown color may be mistaken
for gquartzite from a distance.

Lithology ~ The base of the Wah Wah limestone conformably overlies
and is gradational with the top of the Fillmore limestone. The contact
was selected where the intraformational conglomerate of the Fillmore
changes to a series of dark gray to gray, medium=grained, medium-bedded,
sandy limestones.

The entire sequence is sandy with the proportion of sand increasing
toward the top. Steps and small cliffs are a characteristic expression
of this lithology, which, from a distance, resembles sandstone, The sand
and calcarenite granules increase to over 50 percent of the total material
in the upper 50 to 60 feet, the exposures weather to form shallow holes
in a brown ocutcrop and can be easily mistaken for a relatively pure
sandstone on superficial examination, Many of the arenite granules are
aligned essentially parallel with the bedding while others display a
very low=angle, cross—bedded relationship, Few intraformational conglom-
erate beds are present in the formation.

Field identification — The Wah Wah formation is readily recognized
by its brown weathering sandy surfaces, Many small brachiopods and un-
identifiable trilobites are present in the more silty beds. Near the
base are a few intraformational conglomerates, but the larger part of the
strata consists of medium=bedded, silty and sandy blue-gray limestones.
The conformably overlying platy limestones of the Juab formation always
form dip slopes with the uppermost beds of the Wah Wah in highest relief,
Some of the more sandy beds weather to form longitudinal holes, and the
rock appears to be a limy sandstone,
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Age and gorrelation - Fauna was collected from two localities
(Appendix B, pl. III) in the Wah Wah formation, R. C, Bright identified
the following:

0-6
Hesperonomia cf. H. fontinaligs
Maclurites sp.

The Wah Wah is of Canadian age.

The Wah Wah formation is the approximate age equivalent of the
upper part of the Garden City formation in northern Utah and of the upper
half of the Nine Mile formation of Eureka, Nevada.

JUAB FORMATION

Digtribution and thickness - The Juab formation conformably overlies
the Wah Wah formation, The Juab strikes northwest and west in a band
about 200 feet wide through the central portions of the East and West
Lookout Hills. As with the House, Fillmore, and Wah Wah formations,
faulting also displaces the Juab formation northward, In the area north-
west, west, and southwest of Black's Ranch in the Simpson Mountains, an
occasional exposure is seen on the slopes protected by the overlying
Swan Peak quartzite. Though covered, a small area northwest of Clinger's
mine, in the head of South Oak Brush Creek, is present but terminated to
the west by normal faulting which places it in contact with Devonian beds.

The Juab formation was measured in the Fast and West Lookout Hills
and was 161 feet and 204 feet, respectively.

Iopographic expression - The Juab formation weathers readily to form
saddles and covered slopes; the overlying Kanosh shale debris nearly
everywhere conceals the Juab. In the Lookout Hills area, the Juab strata
form gently inclined, north-facing dip slopes south of saddles marking
the overlying shales.

Lithology - The basal contact of the Juab formation is gradational
and is placed where the medium~ to thick-bedded, conformably underlying
beds of the Wah Wah limestone became thin and slabby and contain a greater
abundance of silt and shaly material between the one half to one inch
thick beds of blue—gray limestone, The top of the Wah Wah is sandy, more
massive, and weathers to form ledges.

About 100 feet above the base is a 5-foot bed of calcareous sand-
stone, The beds of the main bulk of the formation are thin-bedded, slabby,
medium—grained, sandy, blue-gray limestones, Bedding is undulatory and
lensing is prominent.

The Juab grades intoc the conformably overlying Kanosh shale, but
at all places this zone is more or less covered., The top was arbitrarily
placed between definite Juab and distinct Kanosh shale or at the break
of the saddle occupied by the Kanosh shale., Near the top many silicified
brachicpods were collected.

Field identification — The Juab formation is poorly exposed, being
covered by its own debris and that of the Kanosh shale. Weathering is
generally deep, and only a few exposures are available for study. For
the most part the Juab can be recognized by the abundance of small white
brachiopods in a silty and slabby limestone., The low slope between the
Kanosh saddles and the Wah Wah ridge servesto delineate the formation,

Age and gorrelation - Three localities (Appendix B, pl. III) from
the Juab formation yielded fossils which were examined by R. €, Bright,
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who reports as followg:

0-7
Orthambonites subalata
0-15
Qrthambonites subalata
Gastropods
The presence of orthambonjtes subalats indicates that the Juab

formation is Chazyan in age.

The Juab formation is the approximate age eguivalent of the upper-
most units of the Garden City formation in northern Utah and to the
lower portions of the Antelope Valley limestone of Nolan, Merriam, and
Williams (1956) in the vicinity of Eureka, Nevada.

KANOSH SHALE

Distribution and thickness - The Kanosh shale is very poorly ex-
posed being hidden beneath either soil or float from the overlying Swan
Peak quartzite., No complete exposure was found in the Sheeprock or
Simpson Mountains., This shale is present in its entirety in the East
and West Lookout Hills as a narrow band dipping beneath the cliff-
forming Swan Peak qguartzite.

4 total of 205 feet of the shale was measured in the East Lookout
Hills area, but this may be in considerable error because neither the
top nor bottom is exposed. The Kanosh shale may be up to 400 feet thick
in the Simpson Mountains, but, being obscured, it was not measured.

epographic expression — The Kanosh shale weathers readily to form
saddles and slopes and is never found in positive relief.

Lithology ~ The base of the Kanosh shale appears to be gradational
with and conformably above the Juab limestone., The platy limes of the
Juab gradually become more and more shaly, but the base of the Kanosh
is everywhere covered. The dip slope or break of the saddle between
the Juab and Swan Peak quartzites affords a means for determining the
contact,

Except near igneous intrusions or extrusions, the Kanosh is a very
fissile shale and is usually covered by a thick blanket of soil, Olive
drab, maroon, grayish-—green, and black are the characteristic colors of
the shale. One color predominates at any one locality and the unit
canpot be considered as variegated. Trilobites, brachiopods, and grap-
tolites are present.

The top of the shale is characterized by undulatory, thin, platy,
lensing limestones which are extremely fossiliferous, bearing brachiopods,
trilobites, and Receptaculites. The thin, shale-=lime sequence gives way
to the shale~quartzite strata which mark the top of the Kanosh and
the bottom of the Swan Peak guartzite,
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Field ldentjification - The Kanosh shale is very fissile and may be
black, maroon, or green in color. It can be mistaken lithologically

for other shales ranging from Mississippian to Precambrian, but the grap-
tolites which are found in all exposures are diagnostic,

Age and correlation - R, C, Bright examined collections from three
localities (Appendix B, pl, III) in the Kanosh shale and reports:

0-14
Didymograptus cf, D. Artus
0-16

Trilobite fragmentsg
Apomalorthis sp.
Orthocone cephalopod
Beceptaculites sp.

Goniotelus sp.
Lipgulells sp.
Lingula sp.
Gastropods

Ostracods
Didymograptus artus
Protocycloceras sp.
Orthocone cephalopods

Modiolopgig sp.

The fauna corresponds to the M zone of Hintze (1951, pp. 18-19)
of the lower Kanosh shale,

The Kanosh shale is the approximate age equivalent of the lower
part of the Swan Peak formation of Ross (1949) in northeastern Utah, of
the upper half of the Antelope Valley limestone of Eureka, Nevada, and
of the Orient shale member of the Orient formation in the West Tintic
mining district on the eastern edge of the Sheeprock Range (Stringham,
1942, p. 271). It is proposed that the names Orient formation and its
subdiv151on Orient shale and Orient gquartzite be supplanted by the Kanosh
shale and the Swan Peak quartzite. The beds above the Orient quartzite
have been recognized by Gardner (1952) to be units of the Fish Haven
dolomite.

SWAN PEAK QUARTZITE

Distribution and thickness = The Swan Peak quartzite is cosidered
to be the best marker bed in the Sheeprock Mountains, It crosses the
East and West Lookout Hills in a 300~foot band in a northwesterly direction
and is offset to the north in the western foothills. The quartzite is
well exposed as a sgeries of jumbled blocks extending from the north-
westernmost exposure of the Sheeprock granite westward across Erickson's
Pass to the high north-south divide of the central part of the Simpson
Mountains,

The Swan Peak measures 462 feet in the East Lookout Hills but is
slightly thinner in the Simpson Mountains. No detectable thinning was
noted in the Lookout Hills area,

Topographic jon = The Swan Peak always weathers to form

LXpregglon
prominent ridges and cliffs. The soft, underlying Kanosh shale serves
to emphasize the Swan Peak.
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Field ideptification - The Swan Peak quartzite is medium—grained,
ranges from white to tan with a few gray beds near the base, and in places
shows cross-bedding. The talus blocks from many of the beds weather
easily to form rounded corners; some of the strata are more nearly sand-
stone than quartzite, Near the base of the unit is a very thin series
of gray and buff quartzites containing an abundance of phosphatic shards
and debris., Close examination reveals many curved, sliver-like plates
of a black material as thin, generally parallel streaks. These fragments
weather to light bluish-gray. Included in the same series are many
fucoidal quartzites and a few tan, micaceous shales. Everywhere the
top of the quartzites is in sharp contact with the dark, cherty Fish
Haven dolomites. About 40 feet from the bottom is a 6~foot bed of
quartzite that weathers with a swiss cheese texture. Though not univer-
sally present,. this lithology serves as an aid to identification. The
Swan Peak can be mistaken for the Tintic or a Precambrian quartzite if
only a limited exposure is seen,

Lithology - The base of the quartzite is covered in most of the
outerop area. However, in the eastward—-trending gulch, southwest from
the easternmost exposure of the Swan Peak quartzite in the West Lookout
Hills, portions of the base with its fucoidal conodont-bearing beds are
exposed in the drainage bottom. The basal 60 to 80 feet of the formation
are fucoidal and consist mainly of reddish and greenish tinted quartzites
with a few beds between two and eight inches of green micaceous shales.

The "phosphatic key bed" weathers to resemble bleached bone. Perhaps
a better name would be "conodont bed," but this would imply that cono=-
donts are present only in this horizon which may not be the case, as
future paleontologic investigations may prove. The "phosphatic key bed"
is very evident wherever the basal Swan Peak was found. Although
seldom seen in outcrop, the talus overlying the Kanosh shale has yielded
float of the phosphatic bed. The "phosphatic key bed" is a dark brown
to red quartzite which some geologists may call a graywacke-like rock.
Bedding planes are usually fucoidal containing light pastel green,
minutely micaceous shales between the fucoids. Fragments of phosphatic
shell material are present im thin layers and as randomly scattered
particles in the quartzites. These fragments are small, slightly curved
in section, and are usually angular, showing no great amount of wearing
and probably indicate limited transportation. They are probably trilobite
and brachiopod remains. Occasionally a conodont will be found in this
material. The shards weather to a gray-white surface and give portions
of the rock a light gray cast, like bleached bone,

The main mass of the Swan Peak quartzite is a well-sorted, well~-
rounded, pure quartzite. Cross-bedding was noted but is generally
absent. Most exposures of the Swan Peak are white to "old ivory" colored
orthoquartzites; however, in some places pockets of uncemented sands
weather to form holes giving the outcrops a swiss cheese appearance (pl
XIX). Also some of the poorly cemented rocks become rounded, like ex-
foliated granite.

Age and gorrelation - One locality in the thin transitional zone
between the Kanosh shale and the Swan Peak quartzite yielded the following
fogsils which were identified by R. C. Bright:

0=-17
Conodonts

Qistodus sp. (undescribed fauna)
sp. (undescribed fauna)

Plate=like structures

Fucoids

The Swan Peak Quartzite is Middle Ordovician in age.
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The Swan Peak quartzite is the approximate age equivalent to parts
of the Swan Peak quartzite and the Eureka quartzite of Webb (1956) in.
the Ibex Hills area, Utah, to the massive quartzite units of the Swan
Peak formations of Richardson (1913) in northeastern Utah, and to the
Orient quartzite of the West Tintic district, Utah.

FISH HAVEN DOLOMITE

Geperal statement - Nearly everywhere in the Great Basin province,
where the Swan Peak or Bureka quartzite is found, the Fish Haven or a simi-
lar dark colored dolomite is present overlying the quartzite. Generally
the quartzite-dolomite contact will be locally conformable, but in a few
places a slight discordance has been noted. Various investigations have
demonstrated the existence of a hiatus at the top of Middle Ordovician
which extends to beyond the middle of Late Ordovician time. This interval
would seem to indicate a period of little or no erosion or deposition,
because it is apparently everywhere present in the western states.

It is possible that erosion was affecting a surface of extremely
low relief as evidenced by the presence of the almost continucus blanket
of quartzite, which to-have survived this extended period of time, must
have been relatively untouched. This quiescent period must have been
affecting a terrane which not only was positive but must have been of
extremely low relief.

The advance of the Fish Haven sea must have been rapid, at least
fast enough to inhibit the formation of a normal shale sequence below
the carbonate beds.

i i and thickness - The Fish Haven dolomite is the most
widespread of the Paleozoic formations in the Sheeprock areas small patches
are found in the Desert Mountains and many blocks are present in a trend
west from the Sheeprock granite across Erickson's Pass and into the high
ridges of the Simpson Mountains. The East and West Lookout Hills provide
the best exposures. The dark, blue~gray dolomites characteristic of the
unit crop out in an 800-foot band extending from the southeast to the
northwest at a location slightly north of the center of the hills.
Brown's Ridge, in the West Tintic Mountains, consists mainly of Fish
Haven dolomite.

In the central part of the East Lookout Hills the Fish Haven is
706 feet thick. The Fish Haven dolomite, as measured by Gardmer (1954,
pp. 17-18), is 1,280 feet thick in the West Tintic mining district. The
thickness does not appear to change in the Simpson Mountains and is
between 500 and 700 feet thick, as in East Lookout Hills,

expression = The Fish Haven dolomite weathers to form
ridges and cliffs. In steeply dipping rock sequences a sharp saddle
is usually found between the Fish Haven and the underlying quartzites;
the top of the Fish Haven .forms dip slopes. Many cliffs contain shal-
low caves at the base which generally mark the top of the more slabby
basal beds.

Lithology - The base of the formation appears to be conformable on
the Swan Peak quartzite. A disconformity is probably present at this
point as the regressive Swan Peak gquartzite would seem to indicate.
Parallelism between the beds of the Swan Peak quartzite and the Fish
Haven dolomite is everywhere present; the basal unit is 128 feet thick
and is composed primarily of dark gray, cherty, medium-grained, crystal-
line dolomite, in beds 4 to 8 inches thick. Many of the tan and black
cherts are in bands from 1 to 3 inches thick; others are as elongate
nodules. These cherts weather reddish-brown. The basal unit weathers
more easily and forms saddles between the more resistant underlying Swan
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Peak quartzite and the overlying massive dolomites comprising the bulk
of the Fish Haven dolomite.

The greater portion of the Fish Haven consists of dark gray, medium—
grain, medium~bedded to massive dolomites. This part is a cliff=-forming
sequence and comprises about 484 feet of strata. The chert boxwork
zones change along strike, in places becoming entirely massive chert;
these zones probably do not persist as a reliable mappable unit, except
in a general way. Most of the dolomite beds of the Fish Haven weather
with a surface texture similar to medium to coarse sandpaper.

Field identification — The Figh Haven is easy to recognize if a fairly
large exposure is examined. The chain coral (Halysites) was found in every
outerop, but in most instances a diligent search was required, especially
in the more cherty zones. The first appearance of crinoid columnals with
a five-pointed central canal is in the lower beds of the Fish Haven dolo-
mite. Near the top of the sequence much dark gray to black chert, as beds,
nodules, and as boxwork fracture filling, is present; some of the chert
occurs as pale pinkish-gray, onion—like masses. Except for the basal beds
the Fish Haven weathers very rough and tends to form shallow caves. The
light gray, fine=grained Laketown(?) dolomite conformably overlies the
dark dolomites of the Fish Haven. The color change and the presence of
the bedded cherts serve to establish the contact.

: Age and gorrelation - Fossils were collected from nine localities
in the PFish Haven dolomite (Appendix B, pl. III), but all were very
poorly preserved. The following forms were identified by the writer:

Halysites cf. H. catenularis
Syringopora sp.

Streptelasma sp.

Crinoid columnals

Brachiopod fragments

The Fish Haven dolomite correlates lithologically with dolomites
overlying the Middle Ordovician quartzites at numerous localities in the
Great Basin. The fauna found in the Sheeprock section is not sufficiently
diagnostic to give an exact age. However, the lithology and stratigraphic
position of the dolomite leave little doubt that it is the Fish Haven and
is of Richmond {Late Ordovician) age.

The Fish Haven correlates with the Hanson Creek formation of Merriam
(1940) in Roberts Creesk Mountains, Nevada, with the Ely Springs formation
of Westgate and Knopf (1932) of the Pioche district, Nevada, and with
the lower part. of the Blue Bell dolomite of Loughlin (1919) in the Tintic
district, Utah. The Blue Bell has been subdivided by Lovering and others
(1949) and the Fish Haven portion designated the Eagle dolomite. Mr.
H. T. Morris of the U. S. Geological Survey, by oral communication with
the writer, verifies the existence of the Fish Haven dolomite at Tintic.

ORDOVICIAN~SILURIAN BOUNDARY

The Ordovician=Silurian boundary within the Cordilleran region is
very problematical and indefinite. Most workers separate the Fish Haven
dolomite from the Laketown dolomite on the basis of fauna and/or lithology.
If fossils are present, the Pentamerus brachiopod serves as a guide for the
Silurian. Investigators usually choose the next lower lithic unit below
the pentameroid—-bearing strata as the top of the Ordovician, If diagnostic
fossils are absent, a color or textural change may serve as the demarka-
tion. In some areas a color or textural change, though present, may amount
to only a few feet of strata. Generally, workers who differentiate the
Ordovician from the Silurian entirely by lithology will have thicker Silu~
rian sections than those of nearby areas where a diagnostic fauna is found.
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Richardson (1941, pp. 17-18) in describing the type Fish Haven
distinguishes the Ordov101an from the Silurian on the basis of color;
the Laketown being a light gray to white dolomite, while the Fish Haven
is dark gray to blue-black dolomite.

In the Gold Hill area, Nolan (1935 Pp. 16~17) separates the Fish
Haven dolomite from the Laketown on the basls of Silurian fauna and the
presence of dolomite conglomerates and dolomite sands in the basal Lake-
town, and states:

. the dolomite conglomerate and wavy contact found at the
base of the Laketown are no better defined than similar features
within many of the lower Paleozoic formations.

A color change is not present in the Gold Hill area, and except
for the aforementioned features, the formations blend with each other.
The writer spent one day in the Ibapah area near the mouth of Sevy Canyon
and noted that the Laketown was dark blue—-gray and contained scattered
chert about 35 to 400 feet below the top. This cherty zone yielded
abundant fossils, including Faveosites, Halysites, pentameroid, and other
brachiopods, cup corals, and other coral debris.

In central Utah, Bauer (1952) mapping in the Thomas Range, separates
the Fish Haven from the Laketown on the basis of pentameroid brachlopods
At this locality the Fish Haven is light to medium gray, whereas the
overlying Laketown is a white crystalline dolomite.

Morris (personal communication, 1956), in a detailed study of the
East Tintic area, places the Ordovician—Silurian boundaryin a cherty zone,
fauna of each period being procured within 20 feet of the chert. The
chert is distributed in such a way as to give the unit a "leopard skin"
appearance.

In the West Tintic mining district at the southeast end of the
Sheeprock Mountains, Gardner (1954, p. 13) arbitrarily distinguished
Fish Haven from Lakekbown by means of a chert zone. He further states,
"The usually large thickness of 1,280 feet is undoubtedly due to inclusion
of part of the overlying Laketown dolomite in the unit."

Hanson (1949), working in the southern Malad Range in northern Utah,
states: The Fish Haven dolomite ". . . is distinguishable from the over-
lying Laketown dolomite only on the basis of its darker color."

Young (1955, p. 23) admits that the Laketown is difficult to
separate from the underlying Fish Haven dolomite and subdivides the two
on the presence of pentameroid brachiopods and vugs lined with quartsz
crystals.

Williams (1948, p. 1137) clearly distinguishes the Ordovician from
the Silurian by lithology and fauna in the Logan quadrangle. The Fish
Haven is dark neutral gray in contrast with the light gray basal Laketown
strata.

The Laketown dolomite varies in lithology from place to place but
can generally be divided into two facies. One with light gray lithology
predominating is at and around the type section in northern Utah, and
the other more southern sections, where dark gray and black strata comprise
nearly the entire Silurian system. In the northern Sheeprock area the
Silurian is difficult to separate from the Ordovician and as in most other
places was distinguished by the presence of the pentameroid brachiopods
above a "leopard skin" chert zone, similar to that at Tintic. No marked
color change was noted, and the lower part of the Laketown is as dark a
gray as the underlying Fish Haven dolomite. Stokes (personal communication,
1956) uses the quartz crystal-lined vugs as a criteria for Laketown
lithology in northern Utah.
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SILURTIAN SYSTEM

GENERAL STATEMENT

The Silurian system is poorly represented in the Sheeprock-Simpson
Mountain region. Beds assigned to the Silurian have few fossils and
cannot be positively correlated. Strata totalling 1,001 feet have tenta-
tively been assigned to the Silurian. The Laketown dolomite is the only
Silurian formation recognized in the area.

LAKETOWN DOLOMITE

and - The Silurian rocks crop out in numerous
places in the Sheeprock-=Simpson region. The most extensive exposure is
a nearly continuous band about 1,200 feet wide in the East and the West
Lookout Hills area. Silurian strata are present near the granite contact
in Elderberry Canyon, north of Clinger's mine, and also approximately
three quarters of a mile west of the mine dump. Another exposure in the
Simpson Mountains is approximately one mile west of the summit of Erick-
son's Pass.

Since the upper and lower contacts of the Silurian are indefinite,
the thickness of 1,001 feet is only an approximation and is based mostly
on a slight lithologic change at the base, and the presence of scattered
quartz sand grains in the light gray dolomites at the top. No thinnin
was detected in the Laketown dolomite; however, Gardner (1954, p. 18
measured 945 feet of the formation in the southern part of the Sheeprock
Mountains.

Topographic expression — The Silurian beds weather more easily than
the underlying dark, cherty, more crystalline dolomites of the Fish
Haven and form slight saddle-like depressions. The apparently conformable
overlying Devonian rocks are slightly more resistant than the Silurian
and nearly always rise gently from the saddles formed by the Laketown
dolomite.

- The Laketown dolomite is not a distinect unit; the lower
half can be easily mistaken for the Fish Haven, whereas the upper half
resembles Devonian strata, The lower portion consists mainly of dark
gray, medium—grained, crystalline, cherty dolomite. Dolomitization
has, except for vague outlines, destroyed the fossils which in some zones
are rather prolific. Bedding is from 3 to 8 inches apart with some zones
being poorly laminated. OChert is common to abundant, and some strata
contain up to 80 percent silica.
and small cup corals, along with stromotoporlds and pentamerold brachlo—
pods, are found in the lower half of the formation. The upper half is
dominantly gray, aphanitic to fine-grained, and contains little chert.
This unlt is faintly laminated, but on casual examination appears massive.

and stromotoporids are present in some of the lowermost of the
more dense dolomites. The upper part of the Laketown weathers smoath
with a light gray color in contrast with the lower which weathers with
"sandpaper” surface and is nearly black. Dolomitized fossils are lighter
gray in the black strata and, where silicified, are shades of gray and
brown.

The base of the Silurian is taken as the top of a "leopard skin"
bed which contains small nodules of rounded chert which weather in relief
and resemble leopard hide. This marker bed is not everywhere present
as a distinctive unit in the Sheeprocck Mountain area.

- Silurian strata are not sufficiently dis-
tinctive to be identified with certainty, i1If only single outerops are
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examined. However, light gray, fine-grained, thin-bedded (many times
%ndistinct) dolomites in thicknesses of more than 25 feet can, in most
instances, be considered as Silurian or Devonian, The nature of the
?ormations above and below the Laketown are the surest means of identify~
ing the formation. Both contacts are apparently gradational. The bottom
grades into the dark gray, generally granular, cherty (black), Halysites—
bearing dolomites of the Fish Haven; the top grades into gray dolomites
of nearly identical lithology. However, small rounded sand grains and
occasional low-angle, cross-bedded sand streaks distinguish the Devonian.

. Age and correlation - Fossils were collected from gix localities
in the Laketown dolomite (Appendix B, pl. III). R. H. Waite examined
four of the collections and reporteds:

S=3
Lamarotoechia sp.

S=4

Halyslites sp.
Hdowellella sp.
Liromotopora sp.
Shreptelasma sp.

5-5
Eogspirifer? fragments
Douyillian cf. D. gepicalata

The Douvillipa, according to Waite, 1s characteristic of the Upper
Silurian (Niagara).

The Laketown dolomite is the approximate age equivalent of part
of the Blue Bell dolomite of the Tintic district. The interval later
named Beecher dolomite by Lovering (1949) has been recognized by Morris

personal communication) as equivalent to the Laketown dolomite. The
Laketown dolomite is the approximate age equivalent to the Roberts Moun=-
tain formation and probably part of the Lone Mountain formation (restrict-
ed) of Merriam (1940) in the Eureka, Nevada, area; and the Roberts
Mountain and Jack Valley formations and the Decathon dolomite of Rush
(1956) of western Millard County, Utah.

SILURIAN-DEVONIAN GONTACT

The contact between the Silurian, Laketown dolomite, and the over-
lying Devonian, Sevy dolomite, is placed at the horizon of the first
appearances of minute, round quartz sand grains dispersed in mouse-gray,
aphanitic dolomite. The dense dolomite is characteristic of the top of
the Laketown and of the entire Sevy. However, sand grains are absent in
the upper Laketown beds.

Sections measured in two places across the Silurian-Devonian contact
from the Halysites-bearing chert zone in the Laketown to the sand—speckled
light gray dolomite of the Sevy vary 197 feet in thickness in a distance
of one mile. The eastern section is 480 feet thick. The top of the
Laketown in the eastern section ig represented by 89 feet of dark gray
aphanitic dolomite which weathers light gray with a pinkish tint. No
unconformity was detected at the top of the dark gray unit. The eastern
section is 283 feet thick, using the same contacts as in the eastern

-82-






section. The observed difference in thickness may not represent an
extensive thinning, but in view of the constancy of the thicknesses
of the underlying lower Ordovician limestones, quartzites, and dolomites,
it would seem that a short interval across the boundary should not be
thinned 40 percent in one mile unless an undetected unconformity is
present between the Laketown and Sevy. Dip slope debris covers the upper
beds of the Laketown in the western section.

DEVONTIAN SYSTEM

GENERAL STATEMENT

The Devonian system is represented by 1,732 feet of strata con-
sisting primarily of dolomite with some limestone and quartzite in the
upper portion., Formations representing the Devonian system in the Sheep-
rock Mountains are correlated with those recognized by Nolan (1935) in
the Gold Hill mining district, approximately 66 miles west of the Sheep~
rock Mountains. Three lithologically distinet formations are present:
Lower Devonian(?), Sevy dolomite; Middle Devonian, Simonson dolomite;
Upper Devonian(?), Viectoria and Pinon Peak formations. They are rela-
tively well exposed in the Lookout Hills. The complexity and metamorphism
prevailing in the West Tintic district in the southernmost part of the
Sheeprock Mountains preclude correlating the Devonian of the northern
Sheeprock Mountains with that area, although lithologies are similar.

SEVY DOLOMITE

ion and thickness - The Sevy dolomite is present in two
places within the area described in this report. The most extensive
outerop of the formation is an east-west belt approximately 500 feet
wide in the central part of the Fast and West Lookout Hills. A smaller
portion of the Sevy crops out as a narrow north-south band about one
mile northwest of Clinger's mine in South Oak Brush Canyon.

The Sevy was measured in two places approximately one mile apart in
the West Lookout Hills; the eastern section being 491 feet thick, and
the western 355 feet thick. The western section is probably in error
since the base is covered in the depression between the Laketown and Sevy
hogbacks.

expression = The dense character of the Sevy dolomite
makes it especially resistant to weathering, and it forms white hogbacks
in both the East and West Lookout Hills. The Sevy weathers to form step~
like topography on moderate to steep slopes (pl. XXI).

Lithology ~ The base of the Sevy is similar in color and texture to
the underlying Laketown dolomite but is distinguished by the presence
of medium-grained quartz sand in a white weathering mouse=gray aphanitic
dolomite. The rock breaks with subconchoidal and splintery fractures
and generally weathers to form talus, consisting mainly of small rectan=-
gular blocks. Oasual examination suggests that the unit is medium-bedded,
whereas close observation shows the rock is finely laminated to thin-
bedded. The sand grains consisting mainly of gray quartz, range from
.3 mm to 1 mm, and are well rounded and frosted. The grains are randomly
dispersed in the dense dolomitic groundmass and in most rocks do not
show any lineation. In places, however, low—angle cross-bedding is
apparent because of the alignment of the sand grains. Throughout the
total thickness of the Sevy, the sand grains are very persistent and in
places near the top are estimated to comprise as much as 2 percent of
the total rock.
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Field identification - The Sevy dolomite may be confused with the
uppermost beds of the Laketown dolomite if color only is considered.
The absence of sand grains in the upper Laketown serves to distinguish
it from the overlying equally aphanitic white weathering Sevy. The
Sevy generally supports less vegetation and is very white in contrast
to the underlying and overlying formations; it is therefore one of the
easiest formations to distinguish in the area.

Age and gorrelation = No fossils were found in the Sevy dolomite.
The Sevy ranges from 356 to 1,044 feet in thickness in less than three
miles along its strike, whereas the Simonson ranges from 450 to 563 feet
in thickness. The greater range in thickness of the Sevy relative to
that of the Simonson is taken to indicate a very pronounced unconformity
at the base of the Sevy, but the recognition of Upper Silurian fossils
near the Fish Haven-Laketown contact, together with the unconformity
between the Laketown and the Sevy dolomites, indicates that the Sevy is
most likely of Early Devonian age.

The Sevy dolomite is the approximate age and/or lithic equivalent
of the Beacon Peak dolomite of the Nevada formation and the Ox Yoke
Canyon sandstone member of the Nevada formation (Nolan, Merriam, and
Williams, 1956, pp. 42 and 48) near Eureka, Nevada, of the King Canyon
dolomite of Rush (1956) in the Confusion Range, Utah, and of the middle
of the Blue Bell dolomite or the Dora dolomite of Lovering (1949) in
the Tintie district. The Sevy is lithologically equivalent to the Water
Canyon formation of Williams (1948) in the Logan quadrangle, Utah.

SIMONSON DOLOMITE

and ihickpness = The Simonson dolomite is in conformable
contact with the underlying Sevy dolomite. Their outerop patterns are
similar in the Lookout Hills area, being nearly centrally located with
an east-west trend. The Simonson weathers darker and generally its
basal units occupy dip slopes of the Sevy hogbacks. Like all formations
in the northern Sheeprocks, the Simonson is displaced by a series of
north=trending faults. The Simonson is 505 feet thick; the lower contact
is well marked, being drawn where white weathering Sevy dolomite gives
way to a more gray-buff weathering and saccharoidal textured, medium-
grained dolomite.

expression - The Simonson dolomite is the least well
exposed of the Devonian formations in the area. The north-south ridge
crests in the East and West Lookout Hills afford the most favorable

exposures. The formation is fairly easily eroded, most likely because
the coarseness of grains comprising the dolomites is favorable to chemical
weathering. Generally the Simonson occurs in drainage depressions.

~ The Simonson dolomite, where measured, is almost entirely
dolomite. The top of the Sevy dolomite was placed at the base of a tan,
saccharoidal, massive dolomite. Beds of the conformably overlying Simonson
dolomite are gray to dark gray and afford a very distinctive color
change from the white weathering Sevy dolomite. The main mass of the
formation is medium- to coarse-grained, crystalline, medium to dark gray
dolomite. Bedding ranges from laminated through massive; the more massive
dark gray to black weathering beds contain faint slightly undulatory
laminae which disappear within a few feet. The Simonson changes along
strike westerly and within a mile contains a bed of blue-gray limestone
which is approximately 47 feet thick. This limestone unit is extremely
fossiliferous, granular to friable, and emits a fetid odor when struck
with a hammer, and is probably representative of the black f055111fer9us
dolomites near the top of the measured section to the east. The units
of this formation all seem to thin or thicken along strike, and, taken
singly, are not reliable as mappable units.
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Field identification - The Simonson dolomite is mainly a medium-—
to coarse—granular, laminated, dark gray to black dolomite., The lamina-
tions aid in distinguishing it from most of the other dolomites in the
area, but laminae are also present in the Fish Haven dolomite and the
Guilmette formation. The Fish Haven is readily distinguished by the
presence of brown and black chert as boxwork and nodules; little or mo
chert 1s present in the Simonson. The overlying Guilmette contains
similar laminated black dolomites, but if a sizeable outcrop is examined,
white quartzite float will usually be found. The 30- to 50-foot bed of
quartzite near the base of the Guilmette serves as a good marker for
the top of the Simonson in the Sheeprock Mountains section. A black
dolomite, which at one locality is found near the middle of the formation,
contains many brachiopods and coral fragments. This dolomite is medium
crystalline, whereas the fossils are cream colored and composed of very
coarse dolomite. Dolomitization has destroyed the identifying featurss
of the fossils, but this bed at the cne locality is one of the most
fossiliferous of the Paleozoic formations in the area.

correlation - Only one locality in the Simonson dolomite
contained fossils, but dolomitization of the formation has largely
destroyed the identifying features of the fauna. The writer recognized
brachioped cross=—sectlons and Cladopora? sp. in a dark gray to black
dolomite, approximately 300 feet above the base of the formation. The
questionable Cladopora sp. and stratigraphic position of the formation
strongly suggest a Middle Devonian age and a correlation with the type
Simonson at Gold Hill, Utah (Nolan, 1935, p. 19).

Section D-2 (Appendix A, pl. ITI), measured irn the West Loockout
Hills, contains a fauna from locality DM-1 in the Simonson dolomite.
This locality is in a cherty and fractured limestone the dip of which
coincides with the underlying and overlying dolomite units. Soil and
blocks of quartzite obscure the contacts with the limestone and dolomite.
M. A. Stainbrook examined the collection and reported:

? sp.
Athyroid? brachiopod

Caparotoachia? sp.
Chonetes sp.
Lyctina?
?

Productid

ixri sp.
cf. i

?

Straporolloid gastropod
Regarding the collection Stainbrook states:

The specimens are somewhat scrappy and not too well preserved
so that I could not do very much with them. I identified some
of the genera but even here some of the identifications are
questionable. I am sorry that I could not give more reliable
identifications, but the nature of the material left considerable
to be desired. To some extent they seem to be possibly younger
than Devonian, but again, I cannot be more definite.

The presence of the thrusted quartzite blocks overlying this area
suggests that the limestone containing the fauna may have been dragged
into its coincident position and would thus substantiate Stainbrook's
suspicions of a younger age.

The Simonson dolomite is the approximate age and/or lithic equivalent
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of the Sentinal Mountain dolomite, Woodpecker limestone, and probably
part of the Bay State dolomite members of the Nevada formation at Eureka,
Nevada. The Simonson probably correlates with the Noah dolomite (Lovering,
1949) in the Tintie mining district, Utah. The Simonson is the approxi~
mate age equivalent to the lower portion of the Jefferson dolomite (Young,
1955)in the southern Lakeside Mountains, Utah.

VICTORIA AND PINON PEAK FORMATIONS UNDIFFERENTIATED

Distribution and thickness - The Viectoria and Pinon Peak forma~
tions crop out in a 700-foot belt on the south slope of the Madison hog-
backs. No cther Victoria-Pinon Peak facies were recognized in the
remainder of the Sheeprock Mountains.

The Victoria=~Pinon Peak formations were measured near the center
of the West Lookout Hills, but faulting near the top necessitated the
inclusion of the top units as measured in the East Lookout Hills. The
section is 736 feet thick, but this may be in error because of rapid
facies changes which are apparent in one mile distance.

hic expression - The formations weather like the Simonson
dolomite and are present beneath the talus covered fore-slopes of the
ridges formed by the cherty, more resistant Madison limestone. The
light gray to white quartzite units of the formation are fractured and
weather like the doclomites above and below.

Lithology = The Victoria—Pinon Peak formations are similar to the
conformably underlying Simonson dolomite. The top of the Simonson
dolomite is gradational with the basal members of the Vietoria=Pinon
Peak formations. The Victoria—=Pinon Peak sequence contains appreciable
amounts of quartzite near the base. The bottom of a 21-foot unit of
dark gray dolomitic limestone, immediately below a 33-foot gray, cross-
bedded quartzite, was designated as the contact between the Simonson
dolomite and the Vietoria-Pinon Peak strata. No quartzite is present in
strata assigned to the Simonson dolomite. Although the finer laminations
are not as prevalent as in the Simonson, the individual units of gray,
dark gray, and black dolomites, with the thin guartzites, give the outcrops
a lamination on a large scale. Some of the dolomites are calcareous;
all the carbonates are crystalline and medium-granula. Quartzites
range from white to grayish-tan and are very dense, indicating extensive
cementation. All are fractures and some show low—angle cross—bedding,
Gray and light gray dolomite lenses are intercalated in many of the
quartzites. Most of the quartzite units are thin- to medium-bedded,
and lenses up to 6 inches thick are present. Limestone and dolomitic
limestone are erratic in occurrence and are blue=-gray, crystalline to
dense, and usually medium~bedded. DNone of the strata comprising the
formations can be used as reliable map units.

Field identification = The Victoria—Pinon Peak is readily dis-
tinguished from the underlying Simonson, the Laketown and Ajax, by
the presence of the quartzite units.

= The only collection from this formation was
scrambled and lost in transit to the laboratory. The Victoria=Pinon
Peak strata by its lithology and stratigraphic position is assigned to
the Middle and Upper(?) Devonian.

The Victoria=Pinon Peak strata are the approximate age equivalent
of the Guilmette formation of Nolan (1935) in the Deep Creek Mountains,
of the Victoria quartzite and part of the Pinon Peak limestone of Loughlin
(1919) at Tintie, Utah, and of part of the Jefferson (Williams, 1948)
in northeastern Utah.
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DEVONIAN~MISSISSIPPIAN CONTACT

The contact between the Devonian and Mississippian systems was
arbitrarily placed at the top of the uppermost quartzite of the Viectoria-
Pinon Peak formations. The basal Madison ig a medium- to coarse-grained
limestone which, in places, is silty. There is no chert in the lower
unit, and few beds resemble the flaggy limestones of the Deseret—Humbug
formation., No unconformity between the Devonian and Mississippian rocks
was recognized in the Sheeprock Mountains. Detailed paleontologic work
is needed to establish the exact nature of the boundary between the
Devonian and Mississippian systems in the Sheeprock Mountains area.

MI SSISSIPPIAN SYSTEM

GENERAL STATEMENT

The Mississippian period is represented by over 5,700 feet of strata
consisting mostly of chemical sediments. Limestone is the most common
rock followed in abundance by black shale, quartzite, and chert.

Four formations are present: the Madison, Deseret, Humbug, and
Great Blue. However, the extreme variability of the Mississippian in
this area, in comparison with nearby sections, warrants a different
treatment of the units. The Madison limestone is essentially the same
as surrounding districts. The Deseret is unidentified or missing in
the area, and it is thought that this name should be dropped or combined
with the Humbug. The Great Blue is extremely thick and includes a thick
black shale in the center which is entitled to member status, and hence-
forth will be referred to as the Chiulos member (type locality is in
East Tintic Mountains; named by U. S. Geological Survey{ The Great Blue
formation, as defined, consists of the Lower Great Blue limestone, the
Chiulos shale member, and the Upper Great Blue limestone.

MADISON LIMESTONE
Distribution and - The Madison limestone crops out in a
belt approximately 800 feet wide in the northern end of the East and
West Lookout Hills. The Lower Mississippian strata maintain a regional
dip which is more northerly than the Early Paleozoic sediments lying to
the south. In the vieinity of Lookout Pass, the more westerly strike
of the rocks can be attributed to faulting. Madison limestone is absent
in the remainder of the Sheeprock Mountains and in the eastern part of
the Simpson Mountains.

The Madison limestone is 623 feet thick in the East Lookout Hills
area. The westernmost exposures of the Madison limestone are generally
unrecognizable, being covered by silicified brecciated rocks and alluvium.

- The cherty portion of the Madison limestone
.has considerable resistance to weathering, resulting in a relatively
high east-west ridge traversing the hills in the northern part of the
area. The underlying Devonian strata erode more easily, forming a long
low ridge between the basal Madison and the Fish Haven dolomite. The
top of the Madison limestone is marked by a dip slope formed by weather-
ing of the weaker limy sandstones of the conformably overlying Deseret-
Humbug formation.

Lithology - The base of the Madison is not a sharp lithologic contact
and was arbitrarily taken as the top of the highest white quartzite in
the underlying Viectoria=Pinon Peak formation., The beds near the base
of the Madison are not cherty and in places contain much silt, which
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causes the beds to weather in flaggy blocks. Chert occurs as bands 1 to
2 inches thick at intervals of 3 to 6 inches in the crystalline gray
limestone. Near the top a few bands ranging up to 6 feet in thickness
are composed almost entirely of crinoid remains.

Lield identification - The Madison limestone is easy to recognice.
The dark chert bands are very distinctive, being from 1 to 2 inches
thick spaced at nearly regular 3= to 6-inch intervals in blue~gray lime-
stone. Crinoid columnals are especially abundant in several beds near
the top of the formation, but these beds do not seem to persist for any
great length along the strike. The upper contact is a very pronounced
dip slope formed by weathering back of the soft Deseret-Humbug forma-
tion.

Age and correlation - Madison limestone or Madison equivalents are
present at Ophir and in the East Tintic Mountains, as well as in the
northern Onaqui Mountains and at Gold Hill, Utah. The Madison lime-
stone 1s among the most widespread and easily recognized formations of
the Rocky Mountain miogeosyncline (Millard Belt) and the Utah=Wyoming
Shelf. 1In the East Tintic Mountains Morris et al. have subdivided the
Madison into the Fitchville and the Gardison formations, which, for
that region, constitute the Madison group. Elsewhere in Utah the
Madison i1s more of a uniform lithology. However, in the Sheeprock
Mountains the basal 200 feet may be representative of the Fitchville
formation of the East Tintic Mountains.

Fossils were collected from several localities. Dr. William Lee
Stokes and the writer identified the material listed belows

c
Ostracods
Crinoid fragments

M-1, approximately 250 feet above base
doganensis

M-7, near base
Exochops ? sp.
G > } i1

M-3, near base

Spirifer centronatus

The fauna listed is typical of the Madison limestone in the Oquirrh
and the Deep Creek Mountains, Utah.

The Madison limestone compares favorably in thickness with sections
at Gold Hill, Oquirrh, East Tintic, the central Wasatch, and southern
Lakeside Mountains.

The prevalent phosphatic shale which characterizes the Madison=—
Deseret contact at Ophir (Gilluly, p. 24) is absent or is concealed in
the Sheeprock Mountains region. The presence of reddish weathering,
silty, and somewhat shaly limestones in the section was taken to mark
the base of the Deseret. This saddle-forming unit may conceal the
phosphatic shales, which characterize the division between the Madison
and the conformably overlying Deseret limestone of nearby sections.

The Madison limestone in the Sheeprocks is transitional with the
apparent conformable underlying Devonian strata. Morris (personal
communication, 1956) states that the Devonian-Pinon Peak formation
cannot be logically separated from the Fitchville (Basal Madison) forma-
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tion. A similar situation probably exists in the Sheeprock Mountains
area and for convenience the top of the uppermost quartzite in the con-
formably underlying Victoria=Pinon Peak formation was taken as the base
of the Madison limestone. Close paleontologic control is necessary for
establishing the exact time boundary.

Correlation with other Utah sections is based primarily on the
fauna and gross lithologic similarities and not the characteristics of
the upper and lower contacts.

The Madison limestone is the approximate age equivalent of most
of the Gardner formation of Loughlin (1919) in the Tintic district, of
the Joana limestone of Spencer (1917) of central Nevada area, and of
the Topache limestone of Butler (1913) of the San Francisco region, Utah.
The Madison is present in the Oquirrh, Deep Creek, and Lakeside Mountains,
and other ranges in Utah and the Great Basin region.

DESERET-HUMBUG FORMATION

General statement - The Deseret and Humbug formations cannot be dif-
ferentiated in the Sheeprock Mountains, and their dominant lithologies
are reverse to that of their type sections in the Oquirrh Mountains,
approximately 20 miles to the north. The unit contains more sand in the
lower half and a high percentage of limestone in the upper half, and for
this reason the formations have not been differentiated and are discussed
as a single unit. Evidently a facles change accounts for the reversal of
lithology. Paleontologists and stratigraphers may at some future date be
able to subdivide the Chester fauna in this zone and establish a suitable
time boundary. The writer is of the opinion that to attempt a lithologic
division would be unwarranted and perhaps misleading.

istributi and thickness = The Deseret~Humbug formation crops
out near the northern end of the East and West Lookout Hills in a nearby
continuous band 900 feet wide in an east=west direction. The beds dip
to the north at 40 degrees and conformably overlie the Madison limestone.
No other Deseret~Humbug strata crop out in the Sheeprock Mountains
region.

Two sections of the Deseret—Humbug formation (Appendix A and pl. III)
were measured in the East and West Lookout Hills areas with thicknesses
of 1,145 feet and 1,165 feet, respectively.

Topographic expression = The sandy limestones and sandstones of the
Deseret~Humbug formation weather to form slopes. Flaggy debris conceals
much of the strata. In all places the massive weathering overlying lower
Great Blue limestone forms cliffs on the crest of the ridges. Debris
from the Great Blue formation masks the contact at most localities.

Lithology — The Madison limestone grades into the conformably over-~
lying Deseret—Humbug unit. The contact is sharp, being at a place where
the typical, chert-banded, blue-gray, medium~grained limestones of the
Madison limestone are overlain by sandy, flaggy, reddish-=tan, weathering
limestones of the Deseret—-Humbug formations. The Deseret~Humbug is
characteristically a series of relatively thick limestones and sandstones
with limestone comprising about three gquarters of the total. Many of
the sandstones are quartzitic and all are gradational with adjacent lime-
stones. A few of the limestones show cross—bedding accentuated by the
presence of sand streaks. The basal units of the formation are silty
and weather pinkish-~tan. Flaggy weathering and poorly exposed beds
characterize the basal 360 feet of the Deseret—-Humbug formation. A few
of the limestones near the center of the sequence contain small chert
nodules.
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The contact between the Deseret=-Humbug and the Madison limestone
is conformable, but is poorly exposed.

Ileld identification - The Deseret-Humbug formation is recognized
by the abundance of reddish-yellow to purplish, flaggy, sandy limestone
which contains an abundance of bryozoa. The top is rather vague and
gradational into the conformably overlying Great Blue formation and is
taken at a point where the limestones become more massive. Typical
ﬁherty Madison conformably underlies the flaggy limestones of the Deseret-

umbug.

Age and correlation - Fossils were collected from three localities
(Appendix B and pl. III) in the Deseret-Humbug formation. Mr. Walter
Sadlick identified the material from locality and reported:

M-5
hyllum ef. F. graneosum
Blastoid fragments
Iriplophyllities (Iriplophyllites) cf. c¢linatus
Fenestella cf. E. nodulosa Phillips

Sadlick reports that W. H. Easton recently described Iriplophyllitiesg
from the Salem and Warsaw limestone of the lower Meramecian series in
the type Mississippian area.

The Deseret-Humbug formations (undifferentiated) are the approximate
age equivalent of the type Deseret and Humbug formations of Gilluly (1932)
~in the Oquirrh Mountains, Utah, of the Woodman formation of Nolan (1935)
at Gold Hill, Utah, of the lower part of the Brazer formation of Richard-
son (1913) in the northeastern Utah region, and of probably part of the
Chainman shale of Spencer (1917) near Ely, Nevada.

GREAT BLUE FORMATION

Distribution and thickness - The Great Blue formation crops out
on the northern extremity of the Lookout Hills and disappears beneath
the alluvium north of the road to Simpson Springs. The formation is
divided into three parts; a lower limestone, a shale, and an upper
limestone. Lookout Pass, a saddle-like divide, on the road from Vernon
to Simpson Springs, marks the position of the middle shale member and
the terminus of northerly dip of the rocks. The upper limestone, lying
north of the road, is nearly flat, dipping slightly to the east; a fault
trending from NW to SE through Lookout Pass is responsible for the
change in attitude of.-"the rocks. The Great Blue formation is not com~—
pletely exposed, and the overlying Manning Canyon shale and an unknown
portion of the Great Blue have been removed by erosion. The upper
member of the Great Blue is terminated by faulting on both the north
and west sides.

The Great Blue formation has an aggregate thickness of 4,139+ feet,
being divided as follows: +the Lower limestone, 911 feet; the Chiulos
shale member, 1,818+ feet; the Upper limestone, 1,410+ feet. Since the
two upper units are incomplete, the Great Blue formation may total more
than 4,500 feet. ©No thinning was detected, but the exposure is of
limited extent along strike.

Topographic expression - The limestone portions of the Great Blue
formation weather to form cliffs and ridges, whereas the intervening

shale unit forms saddles. Except for the quartzite interbeds, the shale
is seldom exposed and then only in gulches where only small portions
are visible. The upper limestone is the most prominent and forms west =
facing cliffs, many of which are nearly vertical.
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Lithology = The upper Great Blue limestone is almost completely
a medium-grained limestone. The lower half is blue-—gray, whereas the
upper half contains more gray strata. The base of the unit is not ex-
posed and 1s in fault contact with the Chiulos member at Lookout Pass
where erosion has provided the best exposure of some of the lowermost
beds. Black chert is present as bands and nodules in many of the units.
Chert is not abundant, except locally, and persists at intervals through-
out the entire section. A tan, calcareous siltstone is present about
430 feet from the top of the measured section. Erosion has removed an
estimated 200 to 300 feet of beds representing the transition zone of
the conformably overlying Manning Canyon shale, Corals and brachiopods
are abundant in various zones throughout the formation, Most obvious
are the large cup corals in the lower one third of the unit.

The Chiulos member = This unit is primarily a black fissile shale
with many interbedded ribs of quartzite near the center. Except for
the guartzite the strata weather easily to form low covered areas in
contrast to the cliff-forming massive upper and lower limestone members.
At one place scattered irregular black chert was observed in the shale,
It is of particular interest because of the fine granules of marcasite
dispersed in the mass. Much of the shale is broken and the fractures
are limonite~stained. It seems reasonable to assume that most of the
iron oxide originated from decomposition of the iron sulphides within
the shale. ©No fossils were found in the black shale where sulphides
ocecur. The lack of a sandy fraction within most of the shale seems to
indicate the absence of a vigorous transportation agent, which in turn
would indicate a quiescent condition and poor ventilation of a restricted
aqueous environment. This stability and toxicity would be a poor environ~
ment for any megascopic life dependent upon oxygen. The thickness of
the unit does indicate that the shale had considerable areal dimensions,
and it may be permissible to suspect that the less toxic marginal areas
contained much plant and animal life; that on death these forms rotted
and were buried relatively close to their life zones; and that the expanse
of the toxic mass was sufficiently wide to discourage "carcass dispersal”
over the entire expanse.

Tan, medium-grained, cross—bedded quartzites with abundant limonite
stains as dispersed spots and blocks become prominent about 805 feet
above the base and are present for the next 450 feet. Much black shale
is interbedded with the quartzite, but the weathering differential of
quartzite vs. shale promotes an exposure which is dominantly quartzite
and quartzite blocks, Calamites species was found in the gquartzite
zones. The stalks are poorly preserved but are seldom mashed; this
would indicate that the plants were growing near the places of burial.
The cross~bedding indicates a rapid influx of sand, probably the result
of vigorous torrential rainfall on a neighboring highland, Above the
quartzite strata is more black shale and sandy reddish-tan weathering,
fossiliferous, flaggy limestone, Limestone becomes the dominant lithology
in the uppermost beds. A few gritty beds and some reddish quartzites
are also present, as are a few beds of shell conglomerates. These
beds are nearly vertical in areas of best exposure and are probably
typical of the top of the shale member, The abundance of limestone
indicates a transition, and it is estimated that typical upper Great
Blue limestone would commence only a few hundred feet above.

The lower Great Blue limestone is conformable with the overlying
Chiulos shale and the underlying Humbug formation. The top of the lower
Great Blue is easily distinguished from the basal shales of the Chiulos
member, and wherever relief is prominent the top of the lower Great
Blue forms a dip slope. The limestones comprising the lower Great Blue
are very similar to those of the upper limestomes. Large cup corals,
brachiopods, and gastropods occur in the lower Great Blue. The cup corals
are especially abundant., Near the middle of the unit there are a few
discontinuous bands of black chert which range from 4 to 6 inches in
thickness, spaced at intervals of 1 to 3 feet, This sequence is about
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425 feet thick and is crudely laminated by dispersal of 5- to 6~foot
beds of dark gray, rough weathering limestones among cherty, blue-~gray,
massive limestones which comprise the greater part of this interval,

The base of the Great Blue formation is gradational with the under-
lying Humbug formation and i1s drawn at a point where quartzites and
sands become a prominent, but not dominant, lithology. Very little sand
is dispersed in the basal beds of the Great Blue formation.

identification - The massive character of the units of the
Great Blue formation is very distinctive, as is the presence of large
horn corals in the upper and lower members of the formation. Some
black chert is in %the basal beds of the lower and upper limestone mem—
bers, and its presence may suggest the Madison formation, especially
if the outcrop is small in area. Generally, the large horn corals
serve to complete the identification, Thick colonial corals serve as
an aid for identifying the upper part of the lower limestone member,
The two limestone units are difficult to separate without the presence
of the intervening Chiulos shale. The blue=~gray color is rather uniform
in the two limestones, and fresh surfaces are only slightly darker
than the weathered rock. Black shale on both sides of a thick quartzite

unit serves to identify the Chiulos as does the Cfalamites sp. near the
center of the quartzite beds. Dark brown limonite-stained zones in the

cross—=bedded quartzite have yielded these plant fossils. The upper
shale contains many brachiopods.

Age apnd correlation = Fossils were collected from sixteen localities
(Appendix B, pl. III) in the Great Blue formation., Walter Sadlick
examined the specimens and reporteds:

Lower limestone members:
M=4

Faberophyllum sp.

M-18

Faberophyllum sp.

Spirifer (large) Spirifer 5ig?
Gastropod

Spiriferoid n. sp. aff. Spirifer blfurcatugs

{poorly preserved)

M-11
Small spyringoporid coral
Lithostrobtion sp.
Lipoproductus aff. Striatifera brazerianus
JFaberophvllum ?
M=14
Diaphragmus ? very poor

M-15

Linoproductus n. sp. aff., Siriatiferg brazeriapus
MProductus! aff. arkapsanug

Antiguationa n. sp.

Disphragmus ? sp.

Spixifer aff. S. increbengens

M=16

Linopreoductus aff. L. Magnispinus

M=-22

Linoproductus n. sp. aff. Striatifera brazerlianus

Lithogtrotion sp.
Eumophalid gastropod
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M-23

Spiriferoid n. sp. aff., Spileifer bifurcatus
Linoproductus cf. pileiformis
Dictyoclostids aff. D. inflatus

Roland W. Brown identified Calamites sp. from plant remains in the
quartzite zone of the Chiulos shale member,

Upper limestone member

M-12

Eghinocconchus aff. E. genevievensis
Dictyoclostus aff. D. Burlinghons
lomposita trinuclea ss.
Cleithyridina n. sp.

Reticularina spinosa, small form
M=-13
Rhipidomelba aff. R. garbonaria
M-19

Lithostrotionella sp.

Capinia *?

The fauna indicates that the Great Blue formation is basal Upper
Mississippian (Chesterian) in age.

The Great Blue formation is the approximate age equivalent to the
Ochre Mountains of Nolan (1935) at Gold Hill, Utah, to the upper part
of the Chainman shale at Ely, Nevada, and to the greater central portion
of the Brazer formation in northeastern Utah.

Sadlieck indicates that he was considering elevating the Great Blue
formation to group status and naming the lower limestone the Flux lime-
stone (location in northern Stansbury Mountains, Utah)., The Chiulos
member is probably equivalent to the Long Trail shale of the type Great
Blue limestone in the Oquirrh Mountains and the Herat shale member of
the Ochre Mountain limestone in the Deep Creek Mountains.

PENNSYLVANTAN SYSTEM

OQUIRRH FORMATIOR

The Ogquirrh formation is in fault contact with the upper limestone
member of the Great Blue formation, The Oqguirrh is exposed only along
the northern limits of the mapped area. No study was made of the Oquirrh,
since neither the top nor the base of the formation is exposed. The
rocks comprising the Oquirrh are silty gray limestone and tan to slightly
purplish tinted quartzites. Bryozoan fragments were recovered from
some of the tan silty limestone units.

In the north end of the West Lookout Hills allochthonous blocks
of strata, tentatively assigned to the Oquirrh formation, are in thrust
contact with strata of Ordovician to Mississippian age.

Cretaceous or Tertiary red beds and conglomerates unconformably

overlie steeply dipping beds of the Oquirrh formation in the northwest
corner of the area,
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RES UME CF PREGCGAMBRIAN AND PALEOZOTIGC

HI STORY

PRECAMBRI AN

The advancing Cambrian seas moved from southwest to northeast along
troughs probably formed during Late Precambrian time. As the troughs
deepened, the basal Cambrian sediments became less and less conformable
with underlying Precambrian strata.

Prior to deposition of basal Cambrian strata in the Sheeprock area,
an area of considerable relief must have been present in or around the
Sheeprock region, Tillites testify to the presence of a highland,
though it may have been far removed from the Sheeprock vicinity, as
are the ice centers of present day glaciation removed from the terminal
edges of assoclated ice sheets. Slates and quartzites of the Sheeprock
series, below the Dutch Peak tillite, indicate that those rocks are
probably of continental and lacustrine origin. The Sheeprock series
contain, as a gradational unit, the Dutch Peak tillite. The Sheeprock
series is considered to be younger than the Big Cottonwood series. The
Mineral Fork tillite, probably equivalent in age to the Dutch Peak
tillite, unconformably overlies the Big Cottonwood series in the Wasatch
region some 60 miles east of the Sheeprock area. The Big Cottonwood
series may be Beltian in age and could conformably underlie the strata
of the Sheeprock series with gradational contact. The Mutual formation
is the youngest of the Precambrian rocks recognized in the Wasatch
region. In the Sheeprock area the presence of strata with differing
thicknesses and lithology above the Sheeprock series suggest an uncon-—
formity, and these strata are questionably designated the Mutual forma-—
tion.

The Tintic quartzite is the basal Cambrian formation in the Sheep=-
rock region and unconformably overlies rocks assigned to the Mutual(?)
formation,.

The sequence of events for the Precambrian ares

. 1. TFolding, intrusion, and metamorphism of Archean
(Farmington Canyon Complex rocks.

2. Deposition of Little Willow series,
3. Deformation of Little Willow series.

4. Deposition of Big Cottonwood series in geo-
synclinal or shelving areas to the west,

5. Deposition of Sheeprock series on shelf in the
geosyncline and on rising hinge area along Wasatch
front.

6., Glaciation, probably of the Piedmont type, which
eroded material from terrane composed mainly of
strata of the Little Willow and Big Cottonwood
series.

7. Slight uplift and rejuvenation of erosion which
furnished sediments for the Mutual formation.

8, Advance of marine conditions into Sheeprock area
over a sinking continental margin which produced
a basal Cambrian quartzite over discordant strata
of the younger Precambrian.
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CAMBRIAN

Cambrian seas gradually transgressed the region from southwest to
northeast, Continental sedimentation in the back valleys and depressions
continued as the seas sorted the shoreline sediments to form the basal
Cambrian quartzites and conglomerates. The highlands flanking the
ssaways Were continually being deformed by isostatic adjustments, and
it is possible that certain unidentified sequences of continental Cambrian
sediments were continually being transgressed by the expanding Cambrian
seas. The basal conglomerates were probably derived from the highlands
to the east and from island areas within the region of invasion, such
as in east-central Nevada, and northwestern and north-~central Utah.
Seas continued to occupy the region during the remainder of Cambrian
time, During Middle and Late Cambrian times some areas shoaled suf-
ficiently to allow formation of ocolites and other primary shallow water
features. There were times when the competency of the marine waters
increased or when greater supply of silts was available for marine dep—-
osition, This type of chemical and mild clastic deposition persisted
at intervals throughout the Cambrian and into the Ordovician,

ORDOVICIAN

Ordoviecian environmental conditions were mainly similar to the
Cambrian until Middle Ordovician time. During Middle Ordovician time,
the seas slowly withdrew and a shale—quartzite sequence was deposited
in its wake. The period of this withdrawal was relatively slow, but
was completed during Middle Ordoviecian time, A transgression of marine
waters into the region occurred again in Late Ordovician., The Late
Ordovician Fish Haven sea occupied the region rather rapidly. The absence
of an overlying shale indicates a rapid transgression. The lack of
fragments of the Eureka or Swan Peak quartzites in the basal unit of the
Fish Haven dolomite indicates that an insufficient amount of time was
available for even partial lithification of the sands. The source
of the Ordovician sands was most likely the basal Cambrian quartzites
of the highlands east of the "hinge line" or eastern border of the geo-
syncline. The thickest sands (see fig. 5) coincide with areas of greatest
Cambrian (see fig. 4) and Lower Ordovician sedimentation., The thicker
portions of the Ordovician sands may be considered to occupy the deepest
portions of the Cambro-Ordovician geosyncline, where differential com—
paction was greatest, Conditions conducive to dolomitic sedimentation
persisted to the end of Ordovician time,

SILURIAN

Lower and Middle Silurian rocks are missing or are represented by
only a few feet of beds. Absence of strata representing most of this
time may be either the result of non-deposition or deposition and removal
by erosion. The variation of thickness_ of the overlying Sevy dolomite
of Devonian age indicates considerable relief of the buried surface,
vhich separates the Silurian from the Devonian. Lower and Middle Silurian
time probably was one of non=deposition.

DEVONIAN

Early Devonian time was characterized by relatively shallow seas
and tidal flats. Slight uplift must have been present along the eastern
flanks of the geosyncline. Ordovician and Cambrian quartzites were being
eroded and redeposited in the dolomite muds by wind action. Fish remains
in the basal Devonian dolomite suggest as estuarine environment. The
dispersal of frosted and rounded gquartz grains in the Lower Devonian
dolomite indicates winds sufficiently strong to have carried the sand
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from an area near the "hinge line" in central Utah to a point as far
west as eastern Nevada. This required east~to-west winds, which may
be questionable. A possible alternative source of the wind-frosted sands
could be island areas developed in the region of the Manhattan Geanticline
to the west, '

Middle Devonian time was marked by deeper waters and oscillations
which produced environmental changes sufficient to cause color alterna-
tions in coarser dolomitic sediments., Middle Devonian was probably a
period of relative quiescence with highlands remaining static. Late
Devonian was a period of general instability in the eastern margin of
the geosyncline and along a salient extending from Salt Lake and Provo
area westward to beyond the Nevada-Utah line, The rising lands furnished
debris to the deeper portions of the geosyncline. The "Stansbury Salient,"
a peninsular-like prominence, received extensive conglomerates from the
rising highlands. The sands intertongue with carbonates farther west.
The sand tongues and lenses lack underlying or overlying shales, which
seems to be characteristic of slower regressions and transgressions of
sea waters., It is, therefore, assumed that the sands of the Upper
Devonian period were principally of fluvial origin and, therefore,
would be confined to areas nearer the "hinge line," the source area.

MISSISSIPPIAN

Mississippian time opened with extensive seaways which covered much
more area than most of the previous Paleozoic seas. Following Madison
time, with its extensive seaways, silts and sands become more prominent,
indicating that rising highlands were again being formed, Following
the chemical and mildly clastic deposition of Middle Mississippian were
the periods of alternating carbonate and clastic deposition in late
Middle and Upper Mississippian times. An extensive, nearly east-west,
narrow trough developed in mid-Great Blue time and a black shale environ-
ment prevailed. Cherty, black shale containing marcasite indicates a
toxic environment. Cross—bedded orthoquartzites, bearing Calamites,
are intercalated with the black shale. Clastic limestone with abundant
silt and fragments of water-worn brachiopods indicate shallow waters and
proximity to land. Rocks representing the Upper Mississippian period
have been removed by erosion or are buried beneath Pliocene-Pleistocene
and Recent alluvium in the Sheeprock area.

PENNSYLVANIAN AND LATER PERIODS

Marine conditions prevailed for the greater part of Pennsylvanian
time. Subsidence began in the Oguirrh Basin, allowing many thousands
of feet of sediments to be deposited. Similar conditions persisted into
Permian time.

No Upper Permian, Triassic, or Jurassic rocks have been noted in
the Sheeprock area. Limestones containing Lower Triassic fauna have
been found in the Wasatch Range near Salt Lake City, Utah, in the Ruby
Range, in east-central Nevada, and at Gold Hill, Utah (Nolan, 1943, p. 159).
Similarly, Meekoceras beds are present in the Confusion Range in west=-
central Utah (Zeller, 1951, p. 66). This suggests that at least a Lower
Triassic sea occupied the area of west-central Utah and possibly covered
the Sheeprock area. Upper Triassic and Jurassdic rocks, though present’
near Salt Lake City, Utah, have not been found in western Utah.
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CRETACEOTUS (2) -- TERTIARY (2?) ROCKS

GENERAL STATEMENT

Rocks of an unknown but post~Pennsylvanian age are present in the
northern portion of the mapped area., The strata include beds of massive
red, marly, friable siltstone overlain by a highly silicified conglomerate
(pl. XXII). These rocks are poorly exposed but probably exceed 200 feet
in thickness. The red, marly unit laps on the steeply dipping Oquirrh
formation, and the conglomerate in turn overlies the marl and overlaps
the Oquirrh., The strata of the younger sequence dip from 5 to 15 degrees
westerly. Plant remains are present in the conglomerate as are boulders
and cobbles from the Oquirrh(?§ formation (pl. XXII), Most of the cobbles
are quartzite; very few are limestone, The limestone cobbles, which
escaped silicification, weather out to form holes as do many of the twigs
and stems of the entombed plants. Where the strata are weakly silicified,
the material is a poorly sorted conglomeratic sandstone. The strata are

post-tilting and must, therefore, be considered younger than Late Creta-
ceous.

TERTIARY ROCKS

GENERAL STATEMENT

Several exposures of Tertiary conglomerates were noted along the
west flank of the Sheeprock Mountains and in "Little Valley," which lies
between the East and West Lookout Hills. The conglomerates are all
younger than the normal faulting, which formed the graben structure
occupied by "Little Valley," and the material comprising the conglomerate
originated from the strata of the upthrown blocks. The position of the
conglomerate relative to the faulting suggests a Pliocene(?) age. High-
level terraces, though faint, are present in "Little Valley" and are
considered to be Pliocene. Several of the terrace surfaces are developed
on the conglomerates.

The pediment gravels along the flanks of the range are of Late
Tertiary age.

QUATERNARY

GENERAL STATEMENT

At the mouth of North Oak Brush Canyon there is a deposit of
bouldery material which may possibly be a Pleistocene terminal moraine.
Some of the large boulders are of the Sheeprock series and have been
transported from the head of the canyon, a distance of over 3 miles.
Although the deposit may be a mudflow, the absence of spurs and the
reasonably well-developed U-shape of North Oak Brush Canyon lend support
to the glacial origin of the deposit.

Bonneville lake beds covered with recent alluvial material are
present along the southwest and northwest portions of the mnap.

Recent material comprises talus cones, fanglomerate material, and
stream sands and gravel.
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I GNEOTUS ROGCKS

GENERAL DISTRIBUTION

Intrusive and extrusive igneous rocks occur in the Sheeprock Moun-
tains area. Both crop out over nearly equal areas and are confined to
the south half of the area, The intrusive rocks are, in the main, con-
fined to the south flank of the Sheeprock Range. A monzonite and a
granite stock dominate the intrusive bodies of quartz diorite and seem
to be associated with the monzonite stocks. BRhyolitic and basic dikes
are associated with the stocks. A basic sill, probably Precambrian in
age, is associated with metasediments of the Sheeprock series, Extrusive
rocks are chiefly of andesitic and rhyolitic composition but include a
single minor occurrence of basalt. The extrusives are confined to areas
south and west of the intrusive rocks.

INTRUSIVE ROCKS

Precambrian(?) sill - A diabasic textured rock crops out beneath
the Dutch Peak tillite of the Sheeprock series in the vicinity of Duteh
Peak and extends southeast to Sec. 28, T. 10 S., R. 5 W, TFloat fron
the same rock type was found on the west side of Pole Canyon, where the
Precambrian section is overturned. The rock ranges from 60 to over 100
feet in thickness. In the main, its contacts with the metasediments are
obscure, and the writer was not able to ascertain whether the meta-
morphism is contact or regional. The rock was examined in thin section
by B. J. Sharp, who reports, "Andesine, gruunerite, chlorite, magnetite
present. Rock is highly altered and probably a basic sill.™

The rock is definitely pre-folding and, therefore, pre~Tertiary.

West Tintic monmzgonite stock = The oldest extensive intrusive rock
in the eastern part of the Sheeprock Mountains is the West Tintic stock.
Loughlin (1920, p. 436) identified the rock as a monzonite and assigned
it to the Tertiary. Stringham (1942) mapped the intrusive in the West
Tintiec mining district and verified Loughlin's identification. The
monzonite crops out in Secs. 28, 29, 32 and 33, T. 11 8., R. 5 W., Salt
Lake Base and Meridian, being approximately circular with a diameter of
about 6,000 feet., It weathers to form rounded masses and subdued topog-
raphy. Associated with the larger intrusive are a series of smaller
satellitic bodies which trend north=-northwest from the monzonitic parent
intrusion to the drainage of Pole Canyon in Sec. 6, T, 11 S., R, 5 W,

Loughlin (1920, p. 435) and Stringham (1942, pp. R72=273) demonstrate
that Precambrian rocks have been thrust over Paleozoic rocks in the West
Tintic area. Further, they show that the monzonite intrusion is post-
thrusting, since it intrudes both the upper and lower plates of the
thrust. Gardner (1954) has detailed the intrusive relationships.

The northern and eastern edges of the monzonite, here intrusive
into the Precambrian and Paleozoic rocks, are easily traced because of
the contrasting lithologies, although the exact contact is generally
concealed. The southwest and western limits of the stock are obscured
by pediment gravels and alluvium. Volcanic rocks are in fault contact
with the monzonite along its southern extremities.

Petrographically, the typical monzonite has a uniform, medium—
grained, granitic texture. Stringham (1942, p. 274) states:

White plagioclase, light-pink orthoclase, biotite, and small
crystals of hornblende are discernible in hand specimen. In all
of several specimens studies microscopically it was found that

—99_



orthoclase predominates slightly over plagioclase, quarts
varies from 8 to 17 percent of the whole rock, and hornblende
remains constant at around 5 to 6 percent Medlum—31zed plates
of biotite constitute 10 to 12 percent.’ Sphene, augite, magnetite,

and apatite are the accessories, Chlorite, magnetite, sericite,

and epidote, present in specimens in minor amounts, indicate that
alteration has been slight. The typical texture is seriate with
the largest crystals 3 to 4 mm in greatest dimension , . . .

The monzonite intrudes Paleozoic carbonate strata, principally of
Ordovician age, along its northern and eastern boundaries. A zone of
contact metamorphism of considerable width extends along the eastern
margin of the intrusion. Stringham (1942, pp. 277-278) reports:

The contact zone of the monzonite attains its greatest width--
2,500 feet--directly east of the Tintic Western mine (now
Desert Tungsten) and narrows toward the north and west about
750 feet . . . .

also

Near the Tintic Western mine, almost at the contact of the
monzonite, a coarsely crystalline calcite marble has pron—
inent laminations or streaks composed of bottle~green idocrase
alternating with white fluorescent wollastonite , . . Under the
microscope bands of quartz, orthoclase,and diopside parallel and
alternate with these laminae. Scattered throughout the entire
rock and included in all minerals are small epidote crystals,"

A number of smaller intrusives are associated with the West Tintic
stock., Each is roughly circular in area and intrudes the Precambrian
metasediments. However, their contacts are obscured everywhere by col-
Juvium and soil, The southernmost of the minor intrusive masses in
Sec, 17, T. 11 8., R. 5 W, are a porphyritic guartz diorite. Thin section
examination revealed the following: andesine, 60 percent; quartz, 20
percent; hornblende, 8 percent; biotite, 7 percent; orthoclase, 5 per-
cent; magnetite, less than 1 percent. A dike associated with this
intrusion is principally hornblende and biotite and is classified as
spessartite. The next intrusive north of the quartz diorite was found
to be a granite with a similar spessarite dike. The other intrusions
farther to the north were not identified by thin section, but in hand
specimen resemble the parent monzonite.

X stock - The Sheeprock granite is exposed over an
area of approximately 9 square miles along the south side of the range.
It extends as a concordant mass southeasterly from the head of South
02k Brush Canyon to Burned Canyon, a distance of nearly 10 miles. Apoph-
yses of the granite crop out in the bottom of Joes Canyon and in Auts
Canyon, The main stock extends 2 miles from the valley floor to within
a mile of the divide.

The granite clearly intrudes overturned and thrusted Precambrian
rocks in Auts Canyon and Joes Canyon and is in intrusive contact with
Ordovician rocks at its northwestern extremity. It has been dated as
middle Miocene (15 and 17 MY) by the U. S. Geological Survey (personal
communication, H. T. Morris).

Weathering has reduced the granite to rounded crumbly masses. How-
ever, on the divide between Hard-to-Beat and Albert Ekkers Canyons, the
granite stands as spires and overhanging masses. Sheet jointing and the
coarse interlocking nature of the constituent minerals apparently control
the configuration of these peculiar landforms. Good hand specimens of
fresh rock are rare.
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The main granite is a limonite=stained, white to light gray rock
with a medium to coarse granitoid texture. Much of the rock is porphy-
ritic, especially near the contact with the Precambrian metasediments.
Orthoclase phenocrysts ranging from one half to one and one half inches
in diameter are distributed uniformly throughout the rock. The ground=-
mass is principally gray quartz (45 percent) and microcline (50 percent)
with a 1ittle biotite,

Two facies are recognized in the granite: +the central core is
whiter; whereas, the surrounding rock is more limonite-~stained and called
"red" facies in the field. The "white" facies is considered to be a
late stage differentiate of the intrusive., The "white" facies contains
beryl in pegmatitic fractioms, in clusters of radiating crystals dis=
seminated throughout the rock, (pl. XXIII) as dispersed granules, and
in thin veinlets. The "white" facies is centered in Hard-to-Beat Canyon
and crops out over an area of approximately 1 square mile,

The main mass of granite is cut by numerous sets of joints. The
strongest set strikes northeast and dips nearly vertical., A minor set
trends northwest and dips at a shallow angle. The joints contain limo=-
nite which locally gives the rock a red=brown tint.

Aplite dikes and greissenized fracture zones cut the granite in
northeasterly directions. Tungsten minerals, principally wolframite
and some hubnerite, are associated with some of the greissen zomnes. The
pegmatitic pods occurring in the granite are generally devoid of valuable
minerals; however, samarskite and beryl have been recovered from some.

A rhyolite dike, ranging in width from a few feet to nearly 50
feet, cuts the granite along its southwestern margin from the mouth of
Burned Canyon northwesterly to the drainage of Albert Ekkers Canyon.
The dike is traced by float and in places by the presence of more prolif=
ic vegetation, The rock is dense with phenocrysts of quartz, orthoclase,
and oligoclase, ranging from 2 mm to 5 mm in diameter, in a fine ground-
mass of orthoclase and quartz with some magnetite. The dike and an
associated copper~fluorite vein system are both approximately parallel
to the south flank fault. The dike and the vein system may be closely
agsociated in age since both are more radioactive than the intruded
granite, Except for minor amounts of pyrite in thin fractures in the
dike near Burned Canyon, no mineralization of the dike was observed.

A thick prominence of andesite is present near the perennial spring
in Elderberry Canyon on the west flank of the range. The height and
position of this mass indicate that it may be a remnant of a short chain
of small volcanoes aligned along the west flank fault.

EXTRUSIVE ROCKS

statement - The flows along the south and west flanks of
the Sheeprock Mountains are mainly andesitic in composition and are
probably closely associated with the flanking normal faults and are
probably late Miocene or Pliocenme. The igneous rocks around the Allison
Knolls are part of an intrusive and volcanic center located in the
Desert Mountains. The similarity between the Desert Mountains intrusive
and the Sheeprock stock suggests that this assemblage is Miocene in age
also. The only basalt flow is in the Simpson Mountains region, south
of Black's Ranch, It is thought to be the youngest extrusive rock in
the area mapped.

rusives in the Wegt Tiptic ares -~ The West Tintic monzonite
stock is in fault contact with volcanic rocks of andesitic composition

along its southern border. The andesites and some associated tuffs
appear to be relatively flat-lying and are probably late Miocene or
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Pliocene in age. The volcanics are of considerable thickness near the
contact. Drilling in the area revealed between 400 and 800 feet of

volcanics overlying the monzonite.

Exirusives flanking the Sheeprock stock —= The rhyolitic extrusive
on the west side of South Pine Canyon occupies the area of a small drain=-
age basin. The position and flow banding of this rock indicate that it
flowed southerly over a relatively mature dissected erosion surface,
Since no faults are located north of the volcanic occurrence, it may be
assumed that the Sheeprock granite in that area is most likely of late
Mioccene or Pliocene age. The andesitic occurrence in the Elderberry
Canyon area likewise is associated with flanking faults, and parts of
it have been beveled by the high level Miccene=Pliocene erosion surface
which slopes westward toward Erickson's Pass.

Extrusiveg flanking ithe Simpson Mountains - Volcanic rocks of
rhyolitie and andesitic composition and low easterly dip flank the
Simpson Mountains. The volcanics are, in the main, not affected by
the numerous gravity faults which cut the Paleozoic rocks in that area.
The volcanism is probably late Miocene and Pliocene in age. The extru-
sives have been truncated by low-level Pliocene pediment surfaces in
the vicinity of Erickson Pass.

Animal burrows in the Ordovician shales penetrate volcanic rock,
indicating that feeders for the rhyolite are present along the west
flank of the Simpson Mountains. A small basalt flow covering several
acres is present in the area. It is only a few yards thick and dips
with the erosion surface. This basalt may be as young as Pleistocene
and may coincide in age with the basaltic fields to.the south (north-
%iest of Delta, Utah).

Volcanics in Allison Xnclls - Volcanic breccias and rhyolitic and
andesitic flows, together with a probable volcanic plug, are present
in the Allison Knolls. The volcanics intrude and cover Precambrian
and Ordovician rocks which were involved in thrusting in the area. The
volcanics are approximately the same age as those flanking the Sheep=-
rock Range (Miocene—Pliocene).

STRUGCTURE

MAJOR FEATURES

The structural elements of the Sheeprock area consist of a north-
dipping monocline, mnorth~trending folds, north-trending low-angle
thrusts, older high-angle faults, low-angle strike-slip faults, and
east~trending thrusts. The structures in above sequence are the result
of progressive stages of deformation during the Laramide orogeny. A
number of less prominent, high=-angle normal and strike-slip faults
range from Laramide to Recent.

FOLDS

Sheeprock monocline - The Sheeprock monocline is the dominant
structural element in the Sheeprock Mountains, It extends from the
granite contact northward to Lookout Pass, and from Vernon Creek on
the east to Skull Valley on the west. Rocks ranging in age from Pre-
cambrian through Mississippian are involved in the structure which dips
from 35 degrees to 55 degrees to the north and northeast, The orientation
of the Sheeprock monocline is east-west which is contrary to the north=
south folding present in the north-lying Onaqui and Stansbury ranges.

Pole Capyon anticline — A major north-trending recumbent limb of
an anticline is evident from the areal distribution of Precambrian
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rocks in the vicinity of Pole Canyon south of the divide. The fold,
here referred to as the Pole Canyon anticline, extends from Joes Canyon
eastward to the head of Cow Hollow. It is terminated on the north by
the Pole Canyon fault, on the east by a Laramide fault complex (east
of mapped area), on the south by a cover of pediment gravel and colluvium,
and on the west by the Sheeprock granite, The exact position of the
anticlinal axis is uncertain. The Sheeprock or related thrusts were
probably contemporary structures. The Pole Canyon anticline was torn,
thrust, and dragged to its present position by Laramide forces. The
exposed rocks of the structure are mostly near vertical. They are slightly
overturned near the granite contact, and the degree of overturning increases
easterly to a maximum of 15to 20 degrees and dips westward in the vieinity
of Cow Hollow. The rocks east of Cow Hollow are poorly exposed, but a
few exposures east of the map boundary indicate that the overturned limb
has been thrust easterly and that the thrust surface may be the Sheeprock
thrust or one which is closely related to the major thrusting in the area.

Death Canyon anticline — The major structure present in the southern
portion of the Simpson Mountains is the north-plunging Death Canyon anti=
cline. The anticline is symmetrical with an axis that trends approxi-
mately north and coincides with the drainage of Death Canyon. The eastern
limb of the anticline is included in the mapped area. As far as is known,
rocks ranging in age from Precambrian through basal Cambrian quartzites
are present in this structure. Dips ranging from 40 to 60 degrees to the
northeast are present along the eastern limb., The anticline is terminated
on the north, in the vicinity of Black's Ranch, by a large east-west fault
which extends through the Simpson Range. This fault is either a gravity
or a strike=slip fault. The nose of the Death Canyon anticline is believed
to be covered by allochthonous blocks of subsequent thrusts. Younger nor=
mal faulting further complicates the structural interpretation in the
Simpson Mountains.

FAULTS

Sheeprock thrust - The Sheeprock thrust (Loughlin, 1920, p, 436)
was first recognized in the West Tintic mining district near the south-
east end of the Sheeprock Mountains. Subsequent workers (Stringham,
1942; Gardner, 1954) have confirmed the presence of the thrust and have
added some detail to its outline. The Sheeprock thrust involves thrust-
ing of Precambrian rocks (including tillite) over rocks ranging from
Cambrian(?) to Devonian inm age. Rocks of Upper Paleozoic age may have
been overthrust farther to the east, and a subsequent work by Sidney
Groff will probably delineate the relationships of the Sheeprock thrust
in the east=lying West Tintic Mountains. The Sheeprock thrust can be
traced only by the presence of windows of Paleozoic carbonate rocks in
the upper plate. The largest exposure is near the West Tintic monzonite
in See. 23, T. 11 S,, R, 5 W. Another small exposure is in Indian Hollow
approximately one and one half miles northwest of the main mass of the
West Tintic monzonite., The thrust plane ranges in dip from near—horizon-
tal to 15 degrees northward, The West Tintic monzonite has penetrated
both the lower and upper plates of the thrust and the attendant meta-
morphism has obliterated primary structures of many of the carbonate
rocks of the westermnmost rocks of the windows, Rocks involved in thrust-
ing, probably related to the Sheeprock thrust, crop out in the Allison
Knolls near the center of the south edge of the mapped area. Dark blue
gray dolomites exposed on the eastern side of Allison Knolls are in
nearly horizontal contact with the underlying Precambrian tillites. The
dolomites are assigned to the Ordovician on the basis of color and the
presence of Halysites and are thought to be units of the Fish Haven dolo-
mite. The carbonates dip 41 degrees mnortheast, whereas the underlying
tillites dip from 35 to 48 degrees in the same direction,

In the northern part of the West Lookout Hills, allochthonous
blocks of quartzite and silicified limestone, bearing crinoid columnals,
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have been thrust over rocks which range from Ordovician to Mississippian
in age. These overthrust sediments are tentatively identified as Oquirrh
formation of Pennsylvanian age. The dip of the strata of both the thrust
plates is approximately 45 degrees northerly. The fault surface is some=-
what undulatory, as suggested by the slight differences in elevation of
the bases of the allochthonous blocks which occupy the crests of the
hills in the area. This thrust is related to the movement which pro-
duced the Sheeprock thrusts and the north-south folds of the north-lying
Onaqui and Stansbury Mountains. The thrusting in the Lookout Hills
probably is an extension of the Los Ricos thrust of Croft (1956, p. 29)
which is exposed along the west flank of the Onaqui Mountains.

The highest elevation in the west=lying Simpson Mountains are
allochthonous blocks of Precambrian quartzite and are most likely related
to the Sheeprock thrust. Although the area is highly disturbed by normal
faulting, the presence of Precambrian strata in the higher elevations
suggests that both the Precambrian and much of the Cambrian sediments
have been thrust to their present position. Without thrusting, normal
faults with relative displacements of about 10,000 feet would be necessary
to account for the outcrop pattern, and some of these would be only a
few hundred feet apart.

QOlder normal faults - The principal, older, high—angle faults are
confined to the west flank of the Sheeprock Range, They are most pro=
nounced at their southern extremities west of Bennion and Talawag Peaks;
the faults strike north-scuth and dip from vertical to slightly west.
Later movements along the west flank fault have accentuated its scarp.
The presence of the monoclinal structure indicates that the initial
movement along the fault may have been essentially a diagonal fault
(strike-slip fault with relative movement of eastern block rising as it
moved in a southerly direction). The covered area along the west side of
the range obscures the basement rocks which are necessary to establish
the exact relationship of the fault. Rocks ranging in age from Cambrian
to Devonian are present on the downthrown side of the fault. The dif-
ferences between dip of the strata in the Simpson Mountains and the
Sheeprock monocline indicate that the west flank fault is closely related
to the formation of the Sheeprock monocline.

Another high-angle fault, trending nearly east—-west, transverse to
the axis of the southern Onaqui Mountains is here called the Onaqui fault.
This feature marks the junction of the north~south fold system on the
Onaqui Mountains with the northward-dipping strata comprising the Sheep=-
rock monocline., The Onaqui fault is concealed beneath alluvium both
east and west of the range. Johnson (1956, fig, 2), interpreting gravity
measurements at the south end of Skull Valley, indicates an anomalous
condition east of Davis Mountain which may be caused by the presence of
the buried Onaqui fault.

Pole Capvon thrust = A major, north-dipping, high-angle thrust ex-
posed along the heads of Pole and Auts Canyons is here referred to as
the Pole Canyon thrust (pl. XXIV, fig. 2). Displacement along it is to
the south and southwest. The thrust trace can be followed from the divide
near the head of Cow Hollow westward through the heads of Pole and Auts
Canyons, thence northwest into Bennion Canyon, thence south to the Sheep=-
rock granite. The Sheeprock granite is later than the thrust and probably
intrudes the area containing the westward trace of the thrust, The Pole
Canyon thrust is of unknown displacement, but has probably moved several
miles. The drag and compressional folds observed along the thrust plane
indicate movement from the north and northeast. Precambrian rocks of
the overturned Pole Canyon anticline are truncated and overridden by the
Precambrian rocks of the upper plate. The thrust involved all the strata
of the highest portions of the range, The dip of the thrust plane ranges
from 45 to 65 degrees northerly, -

Idion Hill and xelated north flank thrusts - The Lion Hill and related
thrusts are confined to the area north of the Sheeprock drainage divide.
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The outcrcop of the thrust can be traced around Lion Hill and into the
foothills east and west of the mouth of Harker Canyon (pl. XXIV, fig. 1).
A smaller patch of white quartzite located north of Little Valley is in
thrust contact with underlying Precambrian rocks, The thrusts are low-
angle; they dip 10 to 15 degrees northerly. Rocks of the Cambrian system,
ranging from the Tintic quartzite to the Marjum formation, have been
thrust over Precambrian strata assigned to the Mutual(?) formation and
part of the upper Sheeprock series, The stratigraphic displacement is
approximately one mile. The dips of the strata of the upper plate of
the thrust more or less coincide with the dip of the rocks of the lower
plate which are disposed 45 degrees northeastward. The similarity of
the Cambrian strata of the thrust segment with the surrounding Cambrian
sections precludes the possibility that this, the Lion Hill, thrust
comprises rocks far removed from the Cambrian sections in the vicinity;
therefore, it is concluded that the strata recognized in the upper plate
have not been displaced any great distance and that the outcrop pattern
of the area indicates that the movement on the thrust is to the south
and southwest. Further, the dip of the thrust plane indicates that the
compression producing the thrust was post-tilting of the Sheeprock mono-
cline.

Low=angle, strike=glip faulis - An east-west, north-dipping, strike-
slip fault is traceable across the range in the vicinity of East and
West Government Canyons. This fault is referred to as the Government
Creek fault. The fault plane dips north from 30 to 45 degrees. Strata
of the upper Sheeprock series have been moved over strata of the Marjum
formation, a stratigraphic distance of approximately 5,000 feet. The
relative movement of the hanging wall block appears to be westward and
south. The greater component is westerly and probably did not exceed 4
miles. This fault is probably associated with the forces which produced
the Pole Canyon and Lion Hill thrusts.

Other strike-slip faults of lesser displacement than the Government
Creek fault are the Red Pine Creek and the Lookout Pass faults. The
Red Pine Creek fault located north of Lookout Peak (Red Pine Mountain)
dips north 18 degrees. The fault is difficult to trace, but absence of
normal stratigraphic units indicates that the north-lying hanging wall
block cut out between 600 and 1,000 feet of strata. The relative move-
ment on this fault is difficult to determine but is presumed to favor
a westward movement for the hanging wall block. The high-angle, north—
east~trending strike=slip faults in the West Lookout Hills lying between
the Lookout Peak and Lookout Pass verify this interpretation.

The Lookout Pass fault is traced for only a short distance in a
northwest direction north of the Lookout Pass road. Westward, the fault
is obscured by fan gravels. The Chiulos shale member of the Great Blue
formation is cut out by the faulting east of Lookout Pass. Relative
movement of the hanging wall block to the west places the upper Great
Blue limestone member in contact with the lower limestone member. The
missing interval represents approximately 2,000 feet of strata, the
entire Chiulos member. A small syncline is developed in the footwall
block east of the pass which indicates an eastward movement for that
segment,

e normal faulling = The normal faulting associated with the
intrusion of the Sheeprock granite is Miocene in age. The trend of the
faults is generally at right angles to the intrusive contact and of
small displacements. The major fault along the east side of the Simpson
Mountains was either initiated or rejuvenated at this time as was the
west flank fault along the Sheeprock Range. Similarly the faults along
the south flank of the Sheeprock Mcuntains were rejuvenated. The net=
work of faults north of Black's Ranch and on the southwest end of the
Sheeprock Mountains affecting Ordovician rocks is probably of Miocene
age and may represent collapse structures which attend the extrusion of
rhyolites and andesites in those areas.
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Pliocene fault movements = Faulting resumed in late(?) Pliocene and
pediment surfaces formed during late(?) Miocene and early Pliocene time
were re-elevated and a new period of erosion initiated. The displacements
were mainly confined to the older north-south faults. The faults flanking
the range on the north and east probably came into existence at this
time. The east~west, south-facing, erosional scarp at Erickson Pass
indicates that the south flank faults were again active and the early(?)
Pliocene surface north of the pass was elevated several hundred feet.

Dleistocene and Recent fault movements - The most recent recognizable
fault scarps are those of the north and east flanking faults. Displace-
ments of recent alluvium may be traced from the mouth of Bennion Canyon
northwestward to East Government Creek, thence north to the Lookout Pass
Road. The presence of slump and graben structures in unconsolidated fan
and terrace gravels suggests that the latest movement along these faults
occurred within the last few hundred years,

OROGENIC PHASES

General statement — The only absolute dates in the orogenic history
of the Sheeprock area are those afforded by the Pennsylvanian strata, the
Miocene age of the Sheeprock granite, and the present. An intrusive in
the nearby East Tintic Range is probably Eocene, and a monzonite in the
West Tintic Range seems to be related. The succession of orogenic events
which is established by structural and intrusive relations, is then fit-
ted to these few guideposts as well as possible, and at the same time
the chronologies of nearby areas are respected. The first three major
deformational phases of the Sheeprock area thereby seem best assigned to
the Cedar Hills, early Laramide and mid-laramide orogenies (see Eardley's
usage, 1951).

Cedar Hills orogeny(2) - mid-Cretaceous phase — The monocline that
dominates the Sheeprock Mountains was formed in early deformational
times and pre-dates the thrusting which seems to be early Laramide in
age. This deformational phase may then be the Cedar Hills orogeny (Eard=-
ley, 1951, p. R73).

Farly Laramide orogeny = Moptans phagse -~ The earliest phase of Lara~-
mide orogeny began by simple folding which developed into extensive
thrusting at its culmination. Great masses were thrust eastward and in
places overrode the upturned rocks of the previous episode of tilting.
The Death Canyon and Pole Canyon anticlines were formed during the Montana
phase. The Pole Canyon anticline was overturned and thrust in imbricate
sheets eastward over tilted Precambrian rocks, The oldest structure re-=
sulting from this phase is the Sheeprock thrust, which is recognized by
means of windows in the precambrian rocks of the upper plate. In the
West Tintic area carbonate strata of the lower plate ranging in age from
Cambrian through Devonian are vertical to overturned and are believed
to indicate thrusting from the west. In the Allison Knolls, Ordovician
rocks assigned to the Fish Haven dolomite have been thrust over Precam=
brian tillites. The tillites in this area dip identically with the
rest of the Precambrian rocks of the northwest-trending line of small
knolls which extend toward Brickson's Knoll. This dip is similar to
those of the small Precambrian outcrops west of South Pine Canyon and
the rest of the rocks of the Sheeprock monocline. In the Simpson Moun-
tains the thrusting of Cambrian and Precambrian strata over Ordovician
rocks is assigned to the main period of thrusting of this phase. The
allochthonous blocks of the Oquirrh (Pennsylvanian) formation, which are
in thrust contact with Ordovician through Mississippian rocks in the north
end of the West Lookout Hills, are assigned to the Sheeprock thrusting
phase of the orogeny. The similarity in dip of both the upper and lower
plates proves the thrusting is post=tilting. This thrust is believed to
be related to the thrusting in the (Los Ricos thrust) northern Onaqui
Mountains which is considered by Croft (1956, p. 30) to be of the early
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Laramide orogeny. During this phase, the monoclinal structure acting
somewhat as a buttress was displaced to the east. The northern part of
the monocline moved farther east than the southern segment, The initial
movements on the north-dipping, strike=-slip faults at Government Creck,
Red Pine Creek, and Lookout Pass probably occurred at this time. The
north dip of the faults is believed to be the result of a wrapping of
forces around the main mass of the monocline. The resistance of the
monoclinal block imparted a relatively strong southwesterly vector to
the main easterly directed force. The Onaqui fault, a transverse fault
separating the Sheeprock area from the Onagui-~Stansbury Ranges, formed
at this time. The Onaqui fault is principally a strike-slip fault north
of which the strata yielded to form folds and thrusts; to the south the
presence of the tilted strata offered more resistance which resulted in
strike—slip movements and thrusting of more competent masses.

Mig-Laramide orogenv(?) - Paleocene phase - Following the west-to-—
east compressive phase of Montana(?) time, possibly after a period of
relative guiescence, orogenic activity once again affected the Sheeprock
area. Forces directed in a southerly and southwesterly direction caused
large masses of the monocline to be thrust a few miles to the southwest,
overriding and truncating pre-existing folds and thrusts. The north=-
dipping Pole Canyon thrust overrode the overturned limb of the Pole Canyon
anticline. The Lion Hill thrust and related north flank thrusts of
smaller southerly displacements are also assigned to this phase. Move-
ments along strike~slip faults of an earlier orogenic phase were probably
renewed at this time.

Late Laramide orogeny - Following the period of compression the West
Tintic monzonite was intruded into the strata near the eastern end of
the Sheeprock Mountains., The intrusive cuts both the upper and lower
plates of the Sheeprock thrust and the strata of the overturned limb of
the Pole Canyon anticline, The West Tintic monzonite is older than the
Sheeprock granite which is Miocene in age. An Eocene or Oligocene age
for the monzonite is postulated because of its age relative to the granite
and its similarity with the East Tintic intrusive which is probably
Eocene in age (Morris, 1955, personal communication). The West Tintic
intrusive probably marked the end of Laramide activity in the Sheeprock
area,

Bagin and Range phase - Following an extensive period of erosion
during Oligocene and early Miocene, the Sheeprock area was again uplifted.
Tensional faults along the south and west sides of the Sheeprock range
were initiated or reactivated. The Sheeprock granite was intruded at
this time and many of the small normal faults surrounding the intrusive
~were formed. The area lying between the higher portions of the Sheep-
rock and Simpson Mountains was complexly faulted at this time. Volecanic
rocks located in the same area were erupted. Another period of erosion
separated the Miocene faulting from the Pliocene. During late(?) Pliocene,
renewed faulting established new base levels and lower pediments were
formed, Very young scarps in unconsolidated material along the north
side of the Sheeprock Range indicate renewed faulting in Recent time,.

GEOMORPHOLOGY

GENERAL FEATURES

The north-trending segment of the Sheeprock Range joins the Lookout
Hills on the north at Red Pine Canyon. The Lookout Hills form a link
with the north-lying Onaqui Mountains. The east-west-trending segment
of the Sheeprock Range on the south combines with the north-trending seg-
ment to produce a drainage system dominantly to the north~northeast and
to the south., Drainage to the north-northeast is into Rush Valley and
to the west into Skull Valley. The south flank drains into the sinks of
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the "01d River Bed," the prehistoric river connecting the Sevier embay=-
ment with the main body of water of Lake Bonneville.

Sedimentary rocks of the Sheeprock Range dip dominantly to the
north, and the present topography reflects strongly the erosion of this
structure., Dip slopes are prominent northeast of the divide where dif-
ferential weathering has influenced the terrane. The south and west
slopes are less steep than the northeast slopes, and the drainage is
more sinuous. The granite crags, steep slopes, and V-shaped valleys
indicate the area is in the "youthful“ erosion stage. Five principal
landforms are recognized: (1) fault scarps, (2) pediments, (3) alluvial
fans, (4) lacustrine features, and (5) gla01a1 landforms.

FAULT SCARPS

Geperal statement - Fault scarps outline the main mass of the Sheep=
rock Range. The oldest faults are the west and south flanking faults,
whereas th% north and east flanking faults are more recent (see Geologlc
mep, . I

Yest Flapk fault - The western escarpment, formed by the West Flank
fault, rises abruptly 1,500 to 2,000 feet from the "high level" pediment
at the head of West Oak Brush Creek. An associated fault one mile west
of the main fracture cuts the high level pediment and further accentuates
the topography. The West Flank fault is offset to the west by a reverse
strike—-slip fault near the head of West Government Creek. Springs and
seeps mark the fault line as do small depressed saddles at the junction
of the pediment surface with the mountain front, The dissection of
the older and younger pediments of Government Valley indicates recurrent
uplift and movement along the West Flank and associated faults which form
the graben-like structure between the Sheeprock and the Simpson Mountains.

South Elank fault - The South Flank fault is poorly marked, being
near the junction of the granite with the flanking pediment, Loughlin
(1920, p. 424) noted the gradient change of the streams near the mouth
of the canyons along the south side of the range. The change or grade
or "nickpoint" does not represent the main South Flank fault. The "nick-
point” is in its present position because of erosion and pedimentation.
The main vertical movement is along a zone of approximately parallel
faults; the zone extends from the granite about one mile into the valley.
The exact traces of the faults can only be estimated since pediment
gravels mask most of the bedrock.

North and east flanking faults = Recent movement along the north and
east flanking faults is indicated by low scarps cubting fan gravels close
to the mountain front. These low scarps have not been dissected and are
probably of very recent age., Grabens and landslides associated with the
faulting are present near the mouths of North Oak Brush and Harker Canyons.

PEDIMENTS

Gepneral statemepnt - Pediments of several periods of uplift are
evident along the west and south sides of the Sheeprock Range. The pedi=
ments are classified as high-level and low-level (pl. XXV),

High-level pediments = The oldest pediment surface is noted near
the heads of Elderberry, Dry and West Oak Brush Canyons., The spurs are
rounded and appear as mature surfaces.

The highest parts of the Sheeprock stock also appear to be truncated
by an ancient erosion surface and contain concave slopes and perched
shallow mature valleys which have been dissected by later erosion. The
Elderberry surface and the surface on the high points of the granite
may be parts of a single erosion surface.
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High, truncated, colluvial covered spurs are on the north side of
East Government Canyon and on the east side of Lookout Valley.

Loy=level pedimentg =~ Gently sloping surfaces, eroded in granite
and volcanic rocks, are evident on the flanks of the range. They are
veneered with alluvium which ranges from a few feet to over 100 feet
thick. Several episodes of uplift are noted by the perched terrace-
like surfaces above the present day gradient. The pediment gravel shown
on the map includes the debris=-built surface which extends the pediment
surface into the valley. All the pediment surfaces are dissected by
deep gullies, especially near their upper extremities.

ALLUVIAL FANS

Alluvial fans of more recent age than the psdiment surfaces surround
the range.

The south side of the Simpson Mountains is flanked by alluvial fans,
many of which coalesce 1n their lower reaches forming a bajada which
extends into the "014 River Bed."™ A study of aerial photographs of the
Simpson Mountains reveals that much of the dissection of the pediments
and alluvial fans coincides with the tenure of Lake Bonneville, The fans
which were partially covered by Bonneville waters are more dissected
above the old water level. The limited and sporadic nature of the precip-—
itation of the present day climate is causing alluviation near the apices
of the fans.

Fans on the north side of the Sheeprock Range and on the east side
of the East Lookout Hills grade into soll=covered alluvium where the
farm lands around Vernal, Utah, at the southern end of Rush Valley are
located.

LACUSTRINE LANDFORMS

Topographic features associated with Lake Bonneville include wave=
cut beaches, wave-built terraces, and offshore bars. Lacustrine deposits
are present in Skull Valley and in the northern part of the Sevier Desert
(Gilbert, 1890).

The most prominent wave=cut beach and wave-built terrace 1s that
of the Bonneville shoreline at an elevation of 5,135 feet. Other shore-
lines of lower lake stages are indistinct.

In areas of gentle slopes, faint remnants of small offshore bars
and berms (storm beached) occur. These are especially noticeable where
the Meadow Creek drainage intersects the shoreline.

Poorly developed, rocky wave=cut beaches are present along the west
side of Allison Knolls.

Associated lacustrine deposits are of sand, silt, and clay.

GLACIAL LANDFORMS

Possible .evidence of glaciation in the Sheeprock Mountains was noted
at only one locality~—North Oak Brush Canyon. North Oak Brush Canyon 1is
U=shaped in eross—section and at its mouth is a deposit of large boulders
which may represent a terminal moraine. The head of the canyon is very
steep and probably represents a poorly developed cirque basin. Precipi-
tous north-facing slopes present along the divide from Talawag Canyon
to Dutch Peak may represent erosional features of nivation centers which
were present along the north flank of the divide during Pleistocene time.
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ECONOMTIGC GEOLOGY

ORE DEPOSITS

The ore deposits of the Blue Bell, Columbia, Erickson, and West
Tintic mining districts (fig. 6) are associated with the two main intru-
slve masses, the West Tintic monzonite and the Sheeprock granite, and
since the two stocks are of different ages, two phases of mineralization
are suggested. This seems probable also because the groups of minerals
present in association with each are different. It has been concluded
that the monzonite is probably early Tertiary and the granite is middle
to late Miocene, and hence these ages are presumed to be those of the
two phases of mineralization.

The early Tertiary(?) deposits have yielded most of the production
in the West Tintic district. Silver, lead, gold, zinc, and tungsten
comprise the metals that have been commercial in the district. Lead-
silver=gold-zinc fissure-filling, replacement bodies and tungsten=bearing,
contact metamorphic zones are the chief types of commercial deposits in
the area.

Miocene and later deposits include the fissure=filling veins associ-
ated with faulting due to intrusion of the Sheeprock granite. Copper=-
fluorite, lead-zinc, manganese~fluorite~uranium veins represent most of
the ore and protore deposits associated with the granite. Contact depos-
its and fissure deposits within the granite contain some values of tung-
sten., Syngenetic deposits include disseminated segregations of beryl
near the center of the Sheeprock stock.

Most of the old mine workings in the Sheeprock area are inaccessible
and consequently little can be added to earlier resumes of the deposits
(Butler, gt al,, 1920). However, an attempt was made to relate the depos-
its to various phases of igneous activity and to report on more recent
developments within the area.

The deposits of the West Tintic district will not be discussed in
this paper, and for information concerning them, see U, S. Geological
Survey, Professiocnal Paper 111, Ore Deposits of Utah.

HISTORY AND PRODUCTION

Shortly after ore was discovered in the East Tintic area in 1869,
prospectors claimed ground in the West Tintic area, and the district was
organized in 1870, In 1871 the Columbia mining district was organized
and was followed in 1894 by the organization of the Erickson or Black
Crook district, and later in 1896 the Blue Bell district was organized.

Production from the four districts within the Sheeprock area has
been meager. The West Tintic district produced a considerable quantity
of lead, zinc, silver, and gold in earlier years and during World War II
some tungsten was shipped from the mines near the eastern periphery of
the monzonite. The Black Hawk mine has been the principal producer of
the Blue Bell district. Lead ore valued at 40 to 50 thousand dollars
has been produced from the Black Hawk property. The Columbia and East
Erickson districts have produced only token amounts of ore, principally
lead~zinc.

COLUMBIA DISTRICT

Location = The Columbia district lies on the east side of the Sheep-
rock Mountains in Tooele County, north of the Blue Bell district. The
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deposits of the district are related to the Sheeprock stock of Miocene
age.

Lead-zinc yeins - The Sharp mine is near the head of Harker Canyon
on the north side of the Sheeprock Range. The mine portal is in Cambrian
slates and quartgzites, which dip steeply northward.

V. C. Heikes reports (1920, p. 426):

Since 1880 the Sharp mine, a lead=-silver-zinc property has been
the only notable producer. In the later part of 1908, a 50~ton
concentrator, equipped with rolls, Huntington screen jigs, and
Wilfley tables, was built. Some lead concentrate was shipped
in 1908 and 1909, and shipments of lead=-zinc sulphides have been
reported. In 1914 the lessees were shipping a fair grade of
crude ore.

Further, Loughlin reports (1920, p. 429):

According to L. D. Gordon, a former operator of the mine, the
lead carbonate ore contained about 40 percent lead and 20
ounces of silver to the ton, and the mixed sulphide ore about
30 percent lead and 25 percent zinec, The mine has been worked
through tunnels aggregating 1,250 feet in length. The main
tunnel when visited was caved in, and a small stream of water
issued from it. The ore on the dump included both primary
sulphide, lead carbonate, and limonite but nothing is known
of their relative amounts. The wall rock includes a large
amount of the chloritic beds that have been replaced and
impregnated to some extent by ore.

The Sharp mine and the Benmore mine were visited by the writer in
1955-1956., Both were inaccessible; the Sharp mine was caved for a
distance of over 100 feet from the portal, and the Benmore mine, a short
distance west of the Sharp portal, was caved near its portal. Water
issues from both mines and is sufficiently rich in iron to stain rocks
near the portals. Specimens of rocks from the dump of the Sharp mine
indicate, as Loughlin observed, that the ore, which is principally lead=
zinec, fills fractures and fault zones. Drusy and comb quartz is mixed

with galena and sphalerite. A few rocks contained only white quartsz
and pyrite. Some samples of chloritic wall rock were replaced by galena
and quartz. Pyritization is prominent in some of the quartzites. Besides

green, tillitic slates, the wall rocks penetrated consist of gray guartz-
ite conglomerate and black micaceous slate.

The trend of the mineralized zones could not be traced by surface
exposures; however, there is a strong shear zone which extends nearly
due west, southeast of the property. Gossan from the shear zone yields
manganese and limonite. Faults extending northward from the Sheeprock
stock may have been traced to the north side of the range and may at the
juncture of the east-west shearing have been favorable for concentration
of the lead=zinc deposits '‘in the area of the Sharp mine.

Manganese oxide ores, totaling 1,496 long tons and averaging 25 per-—
cent, have been shipped from the vicinity of the Sharp mine in the 19301's
by C. W. Jenkins (Crittenden, 1951, p. 38).

The Sultana property is north of the divide at the head of North
Oak Brush Canyon. The mine was not entered, but from material on the
dump, slate, guartzite, and tillite were penetrated.

Loughlin (1920, p. 429) states:

The New Sultana ore body had not been opened at the time of
the writer's visit in 1912. It is reported to be a vein 4 feet
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thick in quartzite, and the ore is said to contain 60 cents
in gold and 5 ounces in silver to the ton, 48 percent lead, and
28 percent iron. The zinc content is not known, One hundred
tons of ore are said to have been mined in 1914.

There are three adits on the property and the remains of a mill
which apparently was never utilized. The westernmost adits bear approx-
imately N. 90° W. into black varved slate containing pyrite and with
limonite gossan. No ore was produced from this venture, and the black
slate was the only rock penetrated. A quartz-filled breccia zone was
interesected as shown by material on the dump.

An upper adit commences in gray quartzite and spongy limonite gossan.
Less than 100 feet of tunnel was driven at this place.

The main Sultana workings aggregate approximately 300 feet of
tunnel. The portal is in steeply dipping tan quartzite of Precambrian
age immediately overlying purple, quartzitic tillite. Ore from the dump
is rich in pyrite and galena. Quartz forms the bulk of the gangue miner=
als. One specimen consisted of fine-grained specular hematite with later
inclusions of pyrite. The ore is very similar to that of the Sharp mine,
which is less than a mile to the east. Pyritization of the quartzites
near the fissures represents the extent of the alteration.

The Iron Hope prospect, near the head of East Government Canyon,
consists of a short adit and a shaft in the Tintic quartzite along a
fault associlated with the Government Creek fault zone. The ore is
specularite and quartz in a guartzite fault breccia which strikes N,
900 E. and dips 700 S. Some pods of ore are several feet in width;
however, the structural setting precludes the possibility of a 1arge—
scale commercial venture.

BLUE BELL DISTRICT

Logcation - The Blue Bell district lies on the east side of the
Sheeprock Mountains near the south boundary of Tooele County. The depos-—
its of the district are generally considered to be related to the Sheep-
rock granite.

Lead-zine veins - Four areas containing significant lead=-zinc veins
in the district are the Bogan and an unnamed mine at the mouth of Bennion
Canyon, the Morgan mine, and the Black Hawk mine.

The Morgan mine is discussed by Loughlin (1920, p. 431) and since
that time no detectable development work has been done. The Morgan
property is in the lower quartzite sequence of the Sheeprock series.
The workings follow fault zones which trend west and southwest. The
ore is principally galena with some manganese and quartz.

The Black Hawk property is immediately removed from the area of
the map, being approximately one and one quarter of a mile northeast
of the Morgan mine., However, the mine is in a fault zone in the Dutch
Peak tillite. Production from the Black Hawk represents the bulk of
the ore shipped from the district. The ore favors fault zones and is
principally galena and cerussite.

The Bogan mine is at the head of Bennion Canyon about a half mile
east of Dutch Peak. The mine is in gray quartzite immediately under-
lying the Precambrian diabase. The ore is principally galena and iron
and manganese oxides in quartz gangue. The mine was caved but shows
extensive development work. The ore occurs in fractured zones associated
with north=south faults. Production from the property is unknown. Bis-
muthinite was reported from the property. Reports from Richard Ekker
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indicate that the area of the Bogén mine was to have been the objective
of the Park Utah venture located at the head of Hard-to-Beat Canyon.

The unnamed mine at the mouth of Bennion Canyon is in Precambrian
tillite. The portal bears S. 45° W. following a mineralized fracture
zone and crosses barren fractures which striks N. 70° E. and dip 45° N.
The ore consists of light yellow sphalerite, galena, pyrite, and quartaz.
The pyrite is principally disseminated in the enclosing wall rock. Large
boulders of quartz monzonite were observed in the tillite, some measuring
over two feet in diameter.

ERICKSON DISTRICT

Logation - The Erickson (Black Crook) district includes the Simpson
Mountains and the western slopes of the Sheeprock Mountains northward to
Government Creek. The area described in this report includes only the
eastern part of the district. The deposits of the east Erickson district
are considered to be related to the Sheeprock stock and are post— mid-
Miocene in age.

Copper~fluorite yeins — Copper—~fluorite veins lie near the base of
granite c¢liffs closely paralleling the south flank of the range. The
veins follow N. 45° W, fissures which coincide with the trend of the
South Flank fault. Four properties constitute the group which lies along
the trend of the vein. The Silver Shield (Flying Dutchman) and the Copper
Jack mines are most extensively developed. The high water table dis-
courages shaft sinking as pumping is normally necessary only a few feet
below the surface. The mineralization can be traced from near the mouth
of Burned Canyon northwestward to Dutchman Hill, on the east side of
Hard=to=~Beat Canyon. Sheeting is evident in the veins which occur in
porphyritic granite. The veins range from a few inches to several feet
in width. Chalcopyrite, fluorite, manganese, and pyrite comprise the prin-
cipal vein minerals in quartz gangue. Much of the fluorite is dark purple
and several specimens of the ore contained radioactivity estimated to
indicate in excess of 0.15 percent U30g. The uranium mineral was not
identified but may be similar to that occurring on the Silver King claims
approximately 4 miles to the northwest where uraninite was identified
(Hillier, 1956, p. 9).

Alteration is moderate in the granite flanking the mineralized fis-
sures. Much of the biotite is altered to limonite and pyritization is
evident. Secondary alteration within the veins is prominent. Pyrite
and chalcopyrite are partially altered to limonite. Malachite, chryso-
colla, and turquoise are locally developed. Ore on the dumps indicates
that secondary alteration is limited as unaltered samples are abundant.
The shallowness of the water table further indicates that enriched zones
will be scarce.

Lead-2inc yeing — Several lead-zinc deposits similar to those of the
Sharp and Sultana mines occur on the Erickson side of the divide. They
are the Tintic=Delaware (former Free Coinage) in Albert Ekker Canyon,
the Indianapolis in South Pine Canyon, and the Dutch Peak prospects at
the head of Hard—to-Beat Canyon.

The Tintiec-Delaware mine is on the contact of the Sheeprock stock
and Precambrian metasediments in the head of the middle fork of Albert
Ekker Canyon. Workings totalling 750 feet of drift, roughly describe a
D~shape on one level. The portal penetrates Precambrian quartzite
approximately 300 feet north of the granite-metasediment contact. The
ore, principally pyrite, galena, and sphalerite in quartz gangue, occurs
as irregular masses along a fissure which more or less parallels the trend
of the granite contact. A massive hematite gossan marks the surface trend
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of the vein. Specularite aids in tracing the mineral zone westward to
the bottom of the left~hand fork of Albert Ekker Canyon, thence toward
the old Porcupine prospect. One small pillar in the mine appeared to be
of ore grade; it was made up of galena and pyrite in a matrix of sericite.

The Indianapolis mine is near the head of the left—hand fork of South
Pine Canyon. The workings total 310 feet and are inclined along a vein
which strikes 8. 65° E. The ore is specularite, galena, and sphalerite
with quartz gangue. The lowermost workings contain some pyrite reported
to contain up to $30 in gold per ton. Precambrian quartzite and minor
amounts of slate compose the wall rocks. In 1956 R. Ekker leased the pro-
perty to Ran Rex Mining Company; roads were built to the property, but
as of August, 1957, no further development has been undertaken.

The Dutch Peak prospect near the head of Hard-to-Beat Canyon is ap=
proximately 400 feet north of the granite-Precambrian contact. The oper=
ators drifted along stringers of pyrite and galena for about 600 feet at
which time Park Utah Mining Company acquired an interest and continued the
drifting another 4,000 feet due east. No significant ore was developed,
and the venture was terminated. The mine yields a second=foot of very
soft water which provides Hard—-to-Beat Canyon with the most persistent
perennial water of any of the canyons of the south flank of the range.

ngse~fluorite~uranium yeins --The Silver King claims in Sec.
7, T. 10 8., R. 6 W., Salt Lake Base and Meridian, are near the head of
South Oak Brush Canyon on the granite=Paleozoic contact. Rocks of Middle
and Upper Ordovician age intruded by the Sheeprock granite have been
identified as the Kanosh shale, the Swan Peak quartzite; and the Fish Haven
dolomite, The contact represents the westernmost exposure of granite in
the Sheeprock area. The granite here is a light colored, coarse=grained
porphyritic rock. Euhedral crystals of feldspar and few quartz provide
the porphyritic texture to a groundmass of quartz, feldspay and biotite.
Many fractures in the granite, ranging in direction from N. 45° W. %o
nearly due east, are mineralized. Near the portal of the Silver King #1
tunnel a fault at the granite-guartzite contact was intersected. This
fault is related to the West flank fault zone and strikes N. 25° W. and
dips 50° SW. and is about 15 feet in width. All veins examined were very
thin (1 to 6 inches) with the exception of a few fracture zones containing
manganese, Specularite, manganese oxides, chalcopyrite, pyrite, fluorite,
and quartz comprise the ore and gangue minerals. Manganese soaking from
a network of fine fractures stains the granite black and provides false
impressions of its abundance, Uranium occurs as uraninite in a few of
the zones underground, but to date sufficient ore for commercial produc=
tion has not been developed. ©Some stripping and diamond drilling was con-
ducted by the U. S, Atomic Energy Commission in 1955 in a fruitless
endeavor to provide ore-grade material (Hillier, 1956, p. 16).

MWolframite~guartz veins - Claims containing tungsten lie approxi=-
mately 1 mile north of the Arnold Ekker homestead in Albert Ekker Canyon.
The tungsten occurs as wolframite in a matrix of quartz with some biotite.
The vein contains only pods of ore and has been exposed at intervals for
a distance of approximately 400 feet. The vein is irregular and trends
slightly north of east and has a nearly vertical dip. Both hanging and
footwalls are of limonite-stained porphyritic granite. Eastward, the
vein becomes progressively more greissenized and fine muscovite becomes
prominent. The greissen zones are referred to as the "blue dummy" veins
by the local prospectors. Several tons of ore were produced but to date
none has ‘been shipped.

- Thorium was discovered in 1955 by Richard Ekker
in the granite on the left side of South Pine Canyon. Roads were built
and the deposit was partially opened by stripping. The ore occurs as
short veinlets and pods in an aplitic groundmass. The ore consists of
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magnetite and an unidentified thoria-bearing mineral in a mass of large
biotite crystals and smoky quartz. The biotite crystals range from a
fraction of an inch to one and one quarter inches in diameter. ©Pods of
ore measure up to 3 to 4 feet in width. Sheet—jointing dipping 30 to 40
degrees northwest has exercised considerable control on the shape of the
pods; the long dimension of the pods very nearly parallels the sheeting.
Much of the quartz is massive and is similar to the quartz associated with
pegmatites two miles to the east. Radioactivity is strongest near con=-
centrations of the biotite. Hubnerite was reported from a similar pros=—
pect several hundred feet north of the present development.

Two pegmatites, one between Sheeprock and Burned Canyons, the other
about a half mile northeast of the Silver King portal, have yielded
samarskite. These pegmatites are the "barren" type with quartz and ortho-
clase the predominant minerals. The pegmatites are pod=shaped, and in
places, the contact with the coarse granite is very gradational. The
largest more easterly occurrence 1s approximately 50 feet in length. The
samarskite from the Silver King area was used in one of the age determina-
tions of the Sheeprock granite.

The beryl-bearing area is centralized in Hard~to—~Beat Canyon approxi-
mately a half mile north of the forest boundary. Beryl was discovered by
Richard Ekker and the deposit was explored in 1953 by the Brush Beryllium
Company. The beryl-bearing area spreads over most of Seec. 22, T. 10 S.,
R. 6 W., Salt Lake Base and Meridian. Beryllium mineralization occurs:
in thin veinlets, and as disseminated particles and nodular replacements
in the granite. The granite ranges from fine- to coarse-grained in tex—
ture, and the beryl is found is all the textures. The granite of the area
is less limonite-stained than the surrounding granite and is referred to
as the "white facies" (N. C. Williams, 1954). The beryl, especially the
nodular replacements, is unusual in that it occurs as pods with beryl
crystals radiating from a common center. The crystals grow with little
regard for the surrounding matrix and normally contain unreplaced granules
of quartz and feldspar. Greissen and iron~bearing fissures cut the "white
facies," thus establishing the age of the beryl as late magmatic, oxr
more closely associated with the final stages of solidification of the
granite. It is postulated that the beryllium was trapped in the intrusive
chamber and that mcvement of the residual beryllium-bearing liquors was
practically impossible. The residuum was denied escape to deposit else-
where as pegmatites and its components were deposited in their entrapped
area. The beryllium migrated to the nearest centers of beryl nucleation
and was deposited in the several previously noted forms. The growing
beryl crystals were in a matrix of already solidified granite and being
unable to displace the foreign crystals incorporated them in the pod.
Williams reports in abstract (1954, p. 1388) on "Nonpegmatite Beryl" in
the Sheeprock Mountains as follows:

A white granite facies centrally located within a large red
granite intrusive in the Sheeprock Mountains, Utah, contalns
an abnormal amouant of nonpegmatite beryl. The beryl occurs as
(1) small disseminated particles, (2) rosettes of myriads of
crystals whose ¢ axes radiate from a common center to produce
spherical and nodular masses up to 2 feet in diameter, (3)
in massive form in tiny seams and veinlets, and (4) distinct
individual crystals in small aplite pods and in quartz veinlets.

Few typical pegmatites are present within the granite, and
these contain little or no beryl. No pegmatites are found sat-
ellite to the intrusive. Other minerals found in nonpegmatite
occurrences include fluorite, topaz, and samarskite.

Mapping and thin-gsection study leads to the following inter-
pretation: (1) the granite intrusion was relatively rich in
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pegmatitic components, (2) the white granite facies represents
aportion that sclidified late and was enriched in the peg-
matitic flulds which had been expelled from the solidified
granite, (3) the pegmatitic residuum was not expelled or
allowed to escape from the enriched white granite to form
satellite pegmatite bodies as is normally the case late in
cooling history of a granite, (4) the pegmatitic residuum thus
entrapped crystallized contemporaneously with and shortly
after the host granite facies, (5) the beryl crystallized dur-
ing this cooling period (a) as an accessory mineral in the
granite, (b) as replacements of granite, (¢) as fracture
filling with partial replacement, and (d) as free crystals
in aplitic segregates.

Further investigation of the beryllium content of the Sheeprock
granite 1s being conducted by Williams, and his final report will no
doubt be more.explanatory of the processes and geologic development of
this beryllium occurrence.

WATER SUPPLY

General statement - The existing water supply is principally from
springs originating from high-level sources.

A greater water supply, as yet unexploited, is believed to exist as
subsurface water in undeveloped areas at lower elevations. The broad
pediments and alluvial fans absorb the flow of all the perennial streams,
and this water no doubt could be recovered at the lower elevations by use
of wells and pumps. The broad valleys adjacent to the Sheeprock Mountains,
especially south of the range, are believed to constitute areas of large
subsurface water resources.

The springs and seeps developed to date produce water commensurate
with the amount of precipitation which principally occurs during the
winter months. The supply of water reflects directly the precipitation.

North slope springs - Springs on the north slope of the range issue
from Precambrian metasediments at elevations in excess of 6,500 feet., All
these springs are at localities where the steeper mountain slopes become
more gentle. The more persistent waters of North Oak Brush and Bennion
Canyons are augmented by waters from the mines near the heads of the can-
yons. The largest flow of water is in Bennion Canyon. This flow reaches
the valley but disappears into the alluvium within a few miles. The flow
of Bennion Canyon water is slightly in excess of one second~foot. All
waters dwindle in August, but even in drouth years there is usually
enough for stock raising. The waters of the north flank are regulated
by bedding planes and cross fractures. The 45-degree northward dip stems
to direct most of the groundwater recharge of the summit areas to the
north slope drainage.

South slopve springs = The south flank of the range is less well
watered than the north flank, and the springs are normally at slightly
lower elevations than those of the north slope. All of the south flank
springs are in granite. The springs from Sheeprock, Hard-to-Beat, Albert
Ekker, and South Pine Canyons issue from drainage bottoms immediately up-
stream from the canyon mouths. This peculiar control is due to the inter-
section of the water table and Late Tertiary normal faulting along the
south flank and to the presence of a rhyolite dike which 1s exposed from
near the mouth of Burned Canyon northwesterly to Albert Ekker Canyon where
it disappears beneath alluvium and pediment gravels. The dike probably
exercises control of the lower springs of the Ekker brothers' homesteads
in Joes and Auts Canyons. In covered areas the position of the dike is
ascertained by the more luxuriant growth of oak in the drainage bottoms.
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Higher perennial springs occur at the granite-metasediment contacts
in South Oak Brush, South Pine, Sheeprock, and Joes Canyons. Additional
waters in Joes Canyon and the upper springs in Auts and Pole Canyons and
in Cow Hollow are similar to those on the north flank, being controlled
by west-dipping overturned Precambrian metasediments and cross fractures.
Recharge areas of all the canyon streams are mainly the divides between
the headward drainages.

springs - Perennial water from Elderberry Canyon issues
at high elevation from a fault zone on the west flank of the range. This
water is lead by ditch several miles westerly to the Wright Ranch 2 miles
north of Erickson Pass.

Water is scarce northward from Elderberry Canyon and that which is
present was developed from seeps near the canyon mouths by residents and

the U, S, Forest Service. Seeps along the west side of the range are due
to the intersection of water table and the West Flank fault.

Lookout Hills area - Almost no water has been developed in the Look=~
out Hills with the exception of a small spring in the Chiulos shale near
Lookout Pass.

East slope springs - East slope water is present in Spring Canyon
and in East Government Canyon. Faults apparently determine the position
of the springs there. The water in East Government Canyon contains sul-
phur, but not of sufficient quantity to prevent its use by cattle.

Meadow Cresk spring - Near the head of the broad drainage of Meadow
Creek near the Black's Ranch (formerly Erickson place) a persistent spring
issues from the alluvium. The spring flows several second~feet most of
the year, being slightly warm but not noticeably mineralized. The Erick=-
son spring is approximately a mile from the summit of Erickson Pass. The
origin of this water and its thermal qualities can only be guessed. Its
association with volcanies and proximity to the Simpson Mountains suggest
that the recharge is in high ground to the west in the Simpson Mountains
and that the water moves through fault conduits in which the heat is im=-
parted either by added hot water or by warm wall rock contact.

Goverpment Cregk area -~ Government Creek, which is the principal
drainage northward into Skull Valley from the area between the Sheeprock
and Simpson Mountains, is watered by seepage from the high ground of the
mountainous areas and by percolation of water stored in porous pediment
gravels and rhyolite flows, especially in its upper extremities.

Coppar Jack area - The shallow groundwater conditions between Burned
and Hard-to-Beat Canyons in the neighborhood of the Copper Jack mine is
difficult to explain., The rhyolite dike being the first obstruction to
the groundwater brings the water to the surface. The persistence of a down
gradient may be explained by either deep weathering with clay products
of decomposing feldspar affecting the permeability of the rock or by the
presetce of an impervious contact (fault or igneous) hidden beneath the
alluvium a few hundred yards south of the mine. Dump material from the
Dutchman Hill mine indicates that black slate was cut in the workings.
It is reported by Richard Ekker that during exploratory drifting in the
Dutchman Hill, miners drilling through the rhyolite dike encountered a flow
of water which prevented them from loading the holes. The drift was
abandoned and subsequently the water was ditched to flow to the Albert
Ekker homestead, one half mile southwest from the Silver Shield portal.
This water flows until late August. Seeps near the original homestead,
located near the top of a small spur between Hard-to-Beat and Albert Ekker
Canyons, have been developed by wells from 6 to 12 feet in depth. The
water rises to within approximately 3 feet of the surface and is piped
to the buildings. The recharge area of this loaf-like spur does not
appear to be sufficient for the continual flow available at the wells
and, like the Silver Shield water, it tends to lessen in flow in August.
Control of water probably from the dike area is postulated to be similar
to that of the Copper Jack area.
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SECTION PC-1 OF MUTUAL? FORMATION ALONG RIDGE NORTH FROM TALAWAG PEAK,

Cambrian

SECS. 29, 32, T. 9 S., R. 6 W,, TOOELE COUNTY, UTAH

Tintic quartzites

Quartzite. White to brown; medium— to coarse-
grained; cross—bedded; few conglomerate lenses
in lower half,.

Precambrian?

Mutual? formation:
Ialawyag guartzite member:

1.

Quartzite. Purple=tinted; medium~ to coarse-
grained; medium~ to thick-bedded; transitional
with overlying milky white Tintic quartzite; few
pebble conglomerate lenses.

Quartzite. Purple, much cover.

Quartzite. Pink to purple; medium= to coarse-
grained; low—angle cross-bedding prominent;
irregular distribution of pebble conglomerate
lenses; few white beds. This unit is more
markedly purple than underlying strata.

Quartzite. Pink to purple=tinted; coarse-
grained; medium-~bedded; has a few conglomerate
lenses ranging from 5 to 12 inches in thickness
with abundant white guartz pebbles.

Quartzite. Pink; coarse—grained; medium-
bedded to thick-bedded.

Quartzite. Pink; coarse-grained; thin-bedded;
locally is sandstone; heavily hematite-stained
lenses.

Conglomerate. Thick lens; cobbles range from
1 1/2 to 2 inches and are composed of well~-
rounded gray, white, and purple quartzite with
a few jaspers.

Quartzite. Pink; coarse-grained; medium— to

thick-bedded; some cross-bedding; few pebbles
of white quartzite.

Total Talawag quartzite member

member:

Quartzite and shale, interbedded. Purple and
gray; transitional unit; shales are micaceous.

Shale. Purple; quartzitic; micaceous; forms
platy debris; some minor cross-bedding; ripple
marks indicate aqueous current from the south-
west.

Shale. Purple; similar to above but more blocky.

=127~

Feet

bk

68.4
137.6

344

4.5

24.1

328.8

706.2

27.7

79.0

98.8



4. Quartzite. Tan; medium-grained; medium-
bedded; thickens eastward to over 90 feet.

5. Shale. Purple; micaceous; sandy; laminated.
Total shale member
Total Mutual? formation
Sheeprock series:

Slate, shale, and quartzite. Green to olive
green interbedded large and small scale.

SECTION PC-2 OF THE SHEEPROCK SERIES AT THE HEAD OF ELDERBERRY CANYON
ON THE SOUTH SLOPE OF TALAWAG PEAK, SEC. 32, T. 9 S., R. 6 W,,

TOOELE COUNTY, UTAH

Precambrian?
Mutual? Lormations
lelawag guarbtzite at top:

Coarse-grained; cross-bedded; thick-bedded to
massive; purplish and conglomeratic; grades
into purple slates at contact.

Unconformity(2): Very questionable,
Precambrian
Sheeprock series:

1. Slate. Green; coarse-grained; weathers bleached
pea green; forms slopes.

2. Slate and quartzite, interbedded. Slate: olive
drab; thinly laminated in places. Quartzite:
olive drab; medium-grained; in beds from 1/2
inch to 2 feet thick; weathers to form saddles;
the more quartzitic units weather to form ledges.

3. Slate. Olive drab; weathers to form slopes.

4. Quartzite. Olive drab; medium—grained; thin-
to medium-bedded.

5. Intraformational conglomerate, green slate, and
pea gravel, Slate occurs as randomly oriented
fragments; slate contains pea=-size pebbles of
quartzite; pea gravel is the matrix fraction
for the unit.

6. Quartzite and slate, interbedded. Slate: tan;
thin-bedded. Quartzite: dark green; in 6-inch
to 3-foot beds.

7. Slate. Tan; gritty; upper half is fine-grained,
and more greenish.

8. Quartzite and slate, interbedded. Thin- to
medium-bedded. Quartzite: tan; medium—grained.
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10.

11.

12.

1.

15.

16.

17.

18.

19.

20.

21.

22,

23.

R4

Slate: green and tan; lower 1/3 is 50-50
slate and quartzite; top 2/3 is 20-80 slate
and quartzite.

Quartzite. Tan; medium-grained; medium—
bedded, forms ledges.

Quartzite. Light brown; medium=-grained; thick=-
bedded to massive, two~ to ten~foot beds with
a few interbeds (one to three inches) of green
slate.

Quartzite. Greenish-brown; medium—~grained;
gritty; medium-bedded.

Slate and conglomerate. Quartzite:s white and
gray; rounded cobbles; pebbles and grit. Slate:
almost fissile; may be shaly; is thinly laminated
and is medium=green; some slates are interbedded
with pebble conglomerate; some beds are mixtures
of slate fragments and quartzite psbbles; top
1/2 of unit is less conglomeratic and contains
dark green guartzite interbedded with shale.

Slate. Green; undulatory bedding.

Quartzite. Light reddish-tan; medium-grained;
medium— to thick-bedded; contains scattered
white quartz pebbles in lower half of the unit.

Quartzite, conglomeratic, Purplish-gray to
tan; medium=grained; medium= %o thick-bedded;
contains scattered white quartz pebbles in lower
half of the unit.

Quartzite. White; medium—grained; medium-
bedded; "low-angle" cross-bedding; 6=inch
micaceous; green quartzite and slate parting
25 feet from bottom of the unit.

Quartzite., Light gray—green; medium—-grained;
massive.

Quartzite. Light tan; medium—grained; massive;
"low=angle"cross-bedding.

Slate. Purple; laminated; micaceous; some 8-
inch purple quartzite beds in lower half.

Quartzite. Light tan; medium—grained; massive.

Quartzite. Purple; medium—-grained; with 3=inch
purple slate parting at top.

Quartzite. White; medium~grained; massive.

Slate and quartzite, interbedded. Purplish;
thin-bedded; irregular (undulatory) bedding.

Quartzite. White; medium-grained; thin-bedded;
massive weathering.
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25.

26.

27.
28.
29.
30.
31.

32.

33.

34.

Slate. Light and dark gray; laminated to thinly
bedded; a 1little mica developed on cleavage
surfaces which parallels the bedding; a few
short, thin lenses of deep purple; medium—
grained quartzites are present,

Quartzite. White to pinkish-white; medium-
grained; thick=bedded to massive.

Quartzite. Green; fine-grained; thin-bedded.
Quartzite. White; medium~grained; massive.

uartzite. Green; fine-gralned; thin-bedded,
laggy.

Quartzite. White; medium~grained; thick-bedded.

Quartzite. Pink-tinted; medium—grained; thin-
bedded; cross—bedded.

Quartzite. Similar to unit #30.

Slate and quartzite, interbedded. Quartzite:
dark green; medium~grained; beds are from 3
inches to 10 feet thick. Slate: dark olive
green; pebbly; resembles tilly; cleavage parallel
with strike of beds but 10 degrees steeper;
unit weathers to a saddle and slopes; much is
covered,

Quartzite. Reddish-tan; medium-grained; medium—
to thick-bedded; dip steepens and is in fault
contact with a limestone conglomerate; fractures
in quartzite are stained with brown limonite.

Total exposed Sheeprock series

Covered near Tertiary granite.

13.4

117.6

6.7
6.7
3.4
84.0
6.1

108.2

813.1

150.0

3653.6

SECTION PC-3 OF PRECAMBRIAN FROM DUTCH PEAK NORTH TO RIGHT HAND FORK,
DUTCH CREEK, SECS. 12, 13, 14, T. 10 5., R. 6 W,, TOOELE GOUNTY, UTAH

Precambrian

Colluviums:

Purple argillites at top, thence reddish=brown
quartzites.

Sheeprock series:

1.

Shale. Tan to olive drab; fissile; some of
basal beds are more sandy with occasional
pebbles of quartzite, schist, and igneous rocks.

Quartzite. Gray; medium-grained; massive;
subglassy.

Quartzite. Light green; medium—grained; medium~—

bedded; a few cobbles (like in tillite);
weathers slabby.
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Tillite(?). Green; sandy; blocky; a few thin
beds.

Shale and sandstone, interbedded. Sandstone:
greenish—brown; fine-grained; thin-bedded.
Shale: dark greenish-brown; no pebbles.

Quartzite. Dark greenish-brown; fine-grained;
medium—bedded; contains pebbles and cobbles
of gquartz, quartzite schist, and igneous rocks.

Quartzite. Graylsh-tan; medium-grained; thick=
bedded to massive; vitreous.

Shale. Dark olive drab; sandy.
Quartzite. Gray; medium-grained; massive.

Total exposed Sheeprock series
above Dutch Peak tillite

Peak tillite (type section):
Tillite. Dark brown; pebbly; weathers slabby.

Tillite. Green to dark green; slabby but some
blocky beds also.

Conglomerate. Green; fine sandy matrix; cobbly.
Tillite. Dark brownish-gray to dark green;
spotted with cobbles and pebbles; matrix
sandy shale; weathers slabby.

Tillite. Light green; sandy; weathers blocky.
Tillite. Green; slabby; cobbly; pebbly; pebbles
are of limestone, gneiss, quartzite, and igneous

rocks.

Tillite. Dark tan; sandy; a few cobbles and
boulders of quartzite.

Tillite. Dark green; very conglomeratic; very
large boulders with pebbles and cobbles.

Total Dutch Peak tillite

Sheeprock seriess

1.

Quartzite. Gray-tan; medium-grained; thin-
to medium~bedded.

Quartzite. Black; fine—-grained; very thin-
bedded; nearly fissile, silvery.

Diabasic rock. Dark green; medium= to coarse-
grained; medium~ to thin-bedded; may be altered
shale or tuff.

Quartzite and slate, interbedded. Quartzite:
greenish-gray; fine-grained; medium-bedded.
Slate: greenish-black; slate beds are 3 to
7 feet thick.
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10,

11.

Quartzite. Light greenish-gray; medium-grained;
thick~bedded to massive.

Slate. Very dark greenigsh~brown; slight silver
sheen.

Graywacke. Gray; medium—grained; thick-bedded.

Quartzite. Tan to gray; medium-grained; thick-
bedded.

Conglomerate. Bluish=green matrix with light
gray and white cobbles; contains schist and
igneous cobbles and pebbles.

Quartzite. Dark brown to black; fine-grained;
thin-bedded; some beds are pebbly; much cover;
conglomeratic near top.

Graywacke and quartzite, interbedded. Gray-
wacke: greenish-gray; coarse=-grained. Quartz-—
ite: greenish-brown; fine~grained; thin-
bedded.

Total measured Sheeprock series
below Dutch Peak tillite

Quartzite and black schist to contact with Tertiary

107.7

35.9

15.0
L69.7

89.5

179.5

301.6

1471.5

granite.

COMPOSITE SECTIONS PC—4 AND PC-5 AT HEAD OF HARD-TO-BEAT CANYON, SECS.
14, 15, T. 10 S., R, 6 W., TOOELE COUNTY, UTAH

Precambrian

Dutch Peak tillite

1.

Quartzite. Green~tinted; fine-grained; massive;
glassy.

Quartzite. Dark brown; slaty; fine-grained.

Quartzite. Tan; fine-grained; massive; con-
tains small dark specks giving rock a peppery
appearance.

Tillite and quartzite, interbedded. Tillite:
olive drab with white quartz pebbles and grit
dispersed in matrix; weathers blocky. Quartzite:
white and gray; medium=-grained; massive;
units 2 to 15 feet thick.

Tillite. Dark greenish-brown; gritty; slaty.

Quartzite. Grayish-tan; medium~grained;
medium-bedded.

Quartzite and slate, interbedded. Slate:
sub-fissile; olive drab; quartzitie. Quartzite:
light gray; medium—-grained; massive; vitreous.

Tillite. Olive drab; gritty; blocky.
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10.

11.

12.

Conglomeratic quartzite (quartzitic tillite).
Brownish~green; massive.

Tillite. Green; blocky; more sandy in lower
third.

Quartzite. Gray; coarse-grained; much cover.
Quartzite. Gray; fine-grained; shaly.
Tillite. Green; cobbly.

Total partial Dutch Peak tillite

Sheeprock series:

Covered; in saddle; shaly?
Quartzite. Tan; medium=~grained; thick-bedded.

Conglomerate. Light greenish-gray; green
chloritic matrix; weathers brown; cobbles of
gneiss, schist, quartzite, monzonite, and
quartz.

Quartzite. Dark brown; fine-grained, thin-
bedded; slaty; much cover.

Conglomerate. Greenish~gray; like unit #3
with thin interbeds of greenish, cross—bedded
quartzite.

Section PC-5

6.
7.

10.

11.

12.
13.
L.
15.

16.

Quartzite. Light gray; medium—~grained, massive.
Quartzite. Gray; fine- to medium=grained;
thin-bedded; bluish—-gray, thin bands of fine-
grained quartzite intercalated with unit.

Quartzite. Purple; fine~ to medium—grained;
thin-bedded.

Conglomerate. Similar to unit #5.

Quartzite. Brown; medium~grained, thin-
bedded; darker brown bands.

Quartzite. Bluish-gray; fine-grained; low-
angle cross—beds.

Quartzite. Tan; medium-grained; massive.
Conglomerate. Similar to unit #35.

Covered.

Quartzite. Tan; medium-grained; thick-bedded.

Conglomerate. Light gray, green chloritic
matrix; pebbles of tan and gray quartzite.
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17. Conglomeratic quartzite. ©Purple, blocky. 70.8

18, Quartzite. Reddish-tan; coarse—grained; massive. 78 .4

19, Sill., Dark green; contalins fragment of wall- 11.2
rock, probably associated with intrusion.

20. Granite. Sill=1ike lenses along bedding. 28.0

21. Quartzite. White, sugary (hydrothermal effect). 148.4

22. Quartzite. White to ivory; medium-grained; 565.6

medium~ to thick=bedded; approximately every
100 feet are thin units of olive quartzite and
a little conglomerate.

23. Quartzite. Dark brown; medium~grained; thinly 50,0
banded; distorted bedding and sugary texture 0-3
feet from base which is at granite contact.

Total exposed Sheeprock series
below Dutch Peak tillite 3945.7

Tertiary granite. Porphyritic granite; large pheno-
crysts of orthoclase; matrix lightly stained with
iron oxide.

COMPOSITE SECTIONS PC-6, PC-7, AND PC~8 OF PRECAMBRIAN STRATA IN
COW HOLLOW, POLE, AND AUIS CANYONS AREA, SECS. 8 AND 9, T. 11 S.,

5 W., JUAB COUNTY, UTAH: SECS. 31 AND 32, T. 10 S., R. 5 W., TOOELE
COUNTY, UTAH: AND SEC, 36, T, 10 S., R. 6 W., TOOELE COUNTY, UTAH

s

Precambrian = entire section overturned thrust fault con- Feet

tact at top of stratigraphic column.
PC-8
Mutual? formation
lalawag member:

1. Quartzite. Purple; conglomeratic; cross—bedded; 300.0
diffusion bands of dark purple incomplete. (est.)
Shale member:
1. Slate. Purple; micaceous. 150.0~
322,90
Total exposed Mutual? formation 600,01

Sheeprogck geriegs:

1. Slate. Green; micaceous. 150.0-
200.0
2. Quartzite. White; medium—-grained; massive. 1500.0-
1675.0

3. Slate. Dark greenish-gray; micaceous. 733.0
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Quartzite. Tan; medium=~grained, thick~bedded
to massive; contains pebble conglomerate near
top which ranges from 10 to 20 feet thick.

Shale. Yellow to yellow-brown; fissile; finely

fissile; micaceous.

Total Sheeprock series
above Dutch Peak tillite

Tillite. Green; cobbly; shaly matrix; igneous;
quartzite, schist, and quartz cobbles.

Quartzite. Tan; medium-grained; thick-~bedded;

;s bouldery; micaceous; boulders

of gray and blue-gray limestone, granite,white to
green quartzite, monzonite, and some fuchite

green; silver sheen; micaceous;

much grit and few pebbles; no cobbles.

Tillite. Green; micaceous; predominantly shale

Quartzite. Purplish-tan; medium-grained; massive;

green; micaceous; angular blue-

gray limestone boulders up to 5 feet present in
matrix; also quartzite and monzonite cobbles

5, Shale. Green;
6.
micaceous,
Dutch Peak tillite:
1.
2.
to massive.
PC-6
3. Tillite. Green
quartzite in slaty matrix.
4. Tillite. Light
5.
with quartzite grit.
6.
lensing along bedding.
7. Tillite. Light
and boulders.
8.

Tillite. Light green; micaceous; slaty; only

a few pebbles

Sheeprock series:

1.

2.

Slate. Micac

of quartzite and limestone.

Total Dutch Peak tillite

eous; varved(?); very minute

quantity of dispersed quartz grit.

Covered. Tan quartzite float.

Quartzite. Greenish=gray; medium~grained;

medium=bedded
silver-gray;
bedding grades

with slaty partings. Slate:
micaceous; book-like lamina;
into greenish=gray quartzites.

Quartzite. Greenish=-gray; medium~grained;
massive; changes gradually to tan near top;

weathers brown,
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38.6

202.7

72.5

163.2

39.0

2555.0

33.8

115.9

91.8

37.5



10.

11.

12.

13.

14.

15,

16.
17.

18.

19.

20.

21.

22,

23.

4.

Quartzite, Tan; medium-grained; massive; white
secondary quartzite in gash fractures.

Covered. Abundant tan quartzite float.
Quartzite. Greenish-gray with white kermnels

of quartzite; coarse~grained; gritty; somewhat
like graywacke.

Quartzite. Green~tinted; fine-grained; thin~
bedded.
Argillite. Medium green; spotted; cleavage

parallels bedding; brown spots; weathers dark
gray—green with brown currant-sized spots.

Quartzite. Green-tinted to tan; fine— to medium-
grained; medium-bedded; sub-flaggy.

Quartzite and argillite, interbedded. Both gray-
green. Quartzite: fine-grained; thin-bedded.

Slate. Gray=green; sandy; micaceous; splits as
book mica.

Quartzite. Gray—green; fine=grained; medium—
bedded; weathers dark gray-green or light olive.

Quartzite. Gray—green; medium-grained; thin-—
bedded.

Quartzite. Gray-green; medium-grained; massive;
weathers brown.

Quartzite. Tan; medium—-grained; thick=-bedded

Quartzite. Gray=tan; medium=~grained; massive;
sub=glassy.

Quartzite. Tan; medium~ to fine-grained; massive;
weathers light reddish=brown.

Slate. Yellow=tan; micaceous; laminated.

Quartzite. Green~tinted; medium—~grained; massive;
several 6-inch zones more shaly tan quartzite;
this unit is not complete and gradually changes
to tan color.

Quartzite or graywacke, Green~tinted; medium-
to coarse-grained; thick-bedded; contains slate
and quartz inclusions; weathers light brown, with
scattered holes.

Quartzite, conglomeratic. Light blue-gray;
medium=-grained; thin-bedded; contains few
quartzite pebbles appearing as small eyes.

GConglomerate, quartzitic. Blue; medium=—grained
matrix ; white pebbles.

Shale (slate). Black; some is fissile; slightly
micaceous; contains few limonite pseudomorphs
after pyrite; weathers dark brown; forms saddles.
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32.8

2.8

7.9

2.4

99.6
199.2

373.5

44,0
155.7

98.4

12.8

4.3
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25.

26.

27.

28.

29.

30.

Miocene

Graywacke. Dark gray to black; quartzitic matrix;
white quartz pabbles.

Quartzite. Light gray and olive interbedded;
thick beds; olive quartzite, contains dispersed
grit.

Shale (slate). Dark greenish-gray; fissile;
micaceous; weathers with silvery cast; forms
saddles.

Shale (slate) and quartzite, interbedded. Quart-
zite: dark olive; medium-grained; sub-glassy;
thin-bedded in 6= to 10-foot units. Shale:
silver-blue—black; fissile; micaceous; gray bands;
1 to 6 feet.

Shale (slate). Silvery green-gray; micaceous;
some is metamorphosed and possesses a spotted
texture.

Covered. Much slate float as unit #10.

Cover (?)

Total exposed Sheeprock series

Sheeprock granite

38.5

34.2

627.8

305.2

1022.3

611.2

40344

SECTION C~1 OF THE TINTIC QUARTZITE ALONG RIDGE ON NORTH SLOPE OF

TALAWAG PEAK, SEC, 29, T. 9 S., R. 6 W., TOOELE COUNTY, UTAH

Middle Cambrian (?)

Pioche shale:

Quartzite and micaceous green shales interbedded.

Middle Cambrian and/or Lower Cambrian

Tintic quarizite:

1.

2.

Quartzite. Black, brown, and gray; medium-
grained; medium~bedded; glassy.

Quartzite. Tan; medium~ to coarse—grained;
medium~-bedded; moderately brecciated.

Quartzite. Tan; medium-grained; medium- to
fine—-bedded; thin micaceous greenish shale
partings (1 inch).

Quartzite, Light tan to white; medium=-grained;
massive; limonite stains irregular distribution;
brecciated.

Quartzite. Milky white upper half, lower half
is varicolored, gray, light gray, green, and
tan; medium—-grained; brecciated.

Quartzite. White; medium—-grained; massive;
brecciated; limonite staining along fractures.
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10.

11.

12.

13.

15.

16.

17.

Precambria

Quartzite. Very light orange, brown, and
white; fine—grained; medium-bedded, some
brecciation; sub-vitreous.

Quartzite. White to gray-brown; medium— to
coarse=~grained; medium—bedded; glassy.

Quartzite, Light purple, color grades to white
and light tan near top; medium- to coarse-—
grained; cross-bedding prominent.

Quartzite. Deep purple, color fades to light
purple tint toward top; medium=~grained; cross-
bedded; very thin bedding in places.

Quartzite., Pink; medium-grained containing
some coarse grains of purple quartz; thick-
bedded; vitreous.

Quartzite. Pink~tinted; medium-grained; medium-—
bedded.

Quartzite. Light brown; medium—-grained; medium-—
bedded; brecciated, silicified.

Quartzite. White and purple with greenish tint;
medium—grained; medium-bedded; pebble conglom=
erate lenses containing jasper and quartzite
pebbles in lower third.

Quartzite., White and green; medium— to fine-
grained; medium~-bedded; green guartzite mica-
ceous along bedding planes.

Quartzite. White and brown quartzite; medium=—
to coarse=-grained; medium-bedded; pebble con-
glomerate lenses in upper portion containing
jasper and glauconite pebbles.

Quartzite. Pink, tan, medium—grained; thick-
bedded; grades into cmrse-grained quartzite.

Total Tintic quartzite

n(?)

Mutual formations
Quartzite. Pink, purple; cross—bedded; sub-
vitreous.

SECTION ¢-2 OF CAMBRIAN FORMATIONS ALCNG RIDGE FROM NORTH BASE OF

TALAWAG PEAK TO THE DIVIDE NEAR THE HEADS OF EAST AND WEST GOVERNMENT
SEGS. 19, 20, AND 29, T. 9 S., R. 6 W,, TOOELE COUNTY, UTAH

CANYONS,
Precambria

Sheeproc

Faulte:

n
k series:

Tan and green shale and quartzite; some conglomer—
ates and light colored quartzite.

Government Creek fault

Middle Cambrian
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86.0

85.0

86.0

155.0
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Marijum formation(?):

1.

Limestone and shale, interbedded. Limestone:
blue-gray; fine-grained; thin-bedded (average
1 ineh). Shale: 1light green; fissile; lami-
nated; this unit is approximately 95 percent
limestone and 5 percent shale. Fossil locality
C-6: 1 foot above the base; scrap of linguloid
brachiopod.

Limestone. Dark blue-gray; medium-grained; thin-
bedded; weathers smooth; some silty tan partings.

Limestone and shale, interbedded., Similar to
unit #1. Fossil locality C~5: 20 feet above
base; scraps of linguloid brachiopods.

Limestone. Blue=gray; fine-grained; thin-bedded
(average 2 inches); brecciated; healed with white
crystalline calcite; faulting suspected.

Total Marium formation

¥heeler formation:

Limestone. Dark blue—~gray; fine-grained to dense;
thin-bedded (average 1 inch); remarkably per-
sistent in color and bedding; weathers smooth to
rough; some grayish=-tan silty mottles, in slope
former weathering in bedding thick blocks and
flags; trilobite fragments. Fossil locality
C-3: 30-40 feet above base - Elrathia ? sp.,
locality C-4: 215 feet above base - Elrathina ?
sp.

Swasey limesione:

1.

Limestone, Dark blue-gray; fine=-grained; thick-
bedded to massive; contains reddish-tan silts
(small amount); weathers fine "sandpapery" to
rough.

londor formation:

Limestone. Dark blue—-gray; fine-—grained; thin-
bedded (1 to 2 1nches) weathers with sllghtly
undulatory tan-gray bedding surfaces and in
section appears as brown and blue-gray inter-
beds; breaks in flags and forms steep slopes,
some elongate cherty (silty) nodules parallel
with bedding.

Shale. Light bleached green; fissile; laminated;
non-micaceous; weathers to greenish—tan.

Limestone. Similar to unit #1.

Shale. Similar to unit #2. Fossil locality
C-2: scraps of linguloid brachiopods.

Limestone. Similar to units #1 and #3.

Total Condor formation
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Domg limestope, Burnt Canvon formation, Millard formati
Busby formation, and Piogche shale, undifferentiated, compli-
cated by faulting.

1. Limestone, Light blue-gray to light gray; fine- 25.3
grained; massive.

2, Limestone. Dark blue-gray to blue-gray; fine- 126.6
grained; medium-bedded; unit contains tan silty
mottles and silt=filled worm(?) holes; weathers
rough.

3. Shale. Light greenish—-gray; fissile; laminated; 8.4
breaks with flat surfaces; slightly micaceous;
grades upward into limestone; scraps of lingu-
loid brachiopods.

4. Limestone. Blue-gray; fine-grained; medium- 25.3
bedded; abundant fractures filled with white
calc1te- pisolitic (to 3/8 inch in diameter);
weathers gray and rough; faulting(?).

5, Shale. Green; very thin-bedded; fissile; 42.2
extremely fossiliferous; trilobite remains
common; much hash on bedding surfaces; some
flat brachiopods (inarticulate); specimens are
all black. Fossil locality C-1: Ehggn;glla sp.,
Glossopleura sp., Rolypleuraspis sp.

6. Limestone and dolomitic limestone, interbedded. 88.6
Limestone: Dblue-gray; fine—grained; micaceous;
sandy. Dolomitic limestone: 1light brown; fine-
to medium-grained, micaceous; sandy; unit is
medium-bedded (6 to 14 1nches)- much cover.

7. Quartzite and slate, interbedded. Quartzite: 130.0
brown and reddish-brown; medium~grained; some
cross-bedded strata, 6 inches to 2 feet. Slate:
light brown to light green; micacecus; fine
sandy; much cover.

8. Quartzite. Black, gray, and brown; in beds 6 45.0
inches to several feet thick; vitreous.

Total Dome limestone
through Pioche shale 491.4

Tintic quartzite:

Quartzite. Tan; medium= to coarse-grained;
moderately brecciated; much cover.

SECTION C-3 OF CAMBRIAN FORMATIONS AT THE MOUTH OF NORTH OAK BRUSH
CANION, SEGS. 26, 27, T. 9 5., R. 6 W., TOOELE COUNTY, UTAH

Middle Cambrian Feet

Swasay limestone:
Limestone, Blue—gray; fine-grained; thin-bedded;
measured 78 feet, upper half covered.
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Condor formatjions

1.

Limestone and shale, interbedded. Limestone:
blue~gray; fine-grained; thin-bedded. Shale:
dark olive green; blocky;weathers to form slopes;
much of unit is covered. Fossil locality C-34:
approximately 60 feet above base; linguloid
brachiopod fragments, Hyolitheg cf. H. gercops

Walcott, Ehmaniella cf. E. burgessensis Rasetti,
Elrathina? sp., Micromitra? sp., Iphidells sp.

Shale and limestone, interbedded. Limestones:
gray. Shale: green; shale comprises 80 percent
of unit; much cover.

Total Condor formation

Dome limestone:

1.

Limestone. Light gray; medium-grained; thick~
bedded to massive.

Burnt Canyon formation:

1.

Limestone. Blue-gray; fine—grained; thin-bedded
(1 to 2 inches); tan and grayish-tan slightly
undulatory partings; weathers smooth; forms
slopes.

Shale: dark green; platy. Fossil locality C-33:
at 31 feet above base;linguloid brachiop od
fragments.

Limestone, Blue-gray; fine-grained; thin-bedded;
contains worm~like inclusion on bedding surfaces;
pink silty partings characterize a few of the
beds; weathers smooth; forms slopes.

Total Burnt Canyon formation

Lormation:

Limestone mepber:

Limestone, Blue-gray; medium-grained; medium-
bedded; pisolitic (up to 3/4 inch diameter).

Middle shale members

1.

Lower

1.

Shale. Light green; slightly micaceous. Fossil
locality C-32: Glogssopleura sp.

limegtone member:

Limestone. Blue=gray; fine-grained; thin-bedded;
flaggy; slightly undulatory bedding.

Limestone, shaly. Fine-grained; thin undulatory
beds. Shale: 1light olive; micaceous.

Limestone. Dark blue=gray; fine—grained; thin-
bedded; few mottles and pisclites; weathers
flaggy; few prominent thin sandstone lenses in
upper half of unit.
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4

Limestone. Blue-gray; fine-grained; thin- to
medium~bedded; dispersed mottles in lower half;
upper half more regularly spaced undulatory tan
silty partings (152 to 1 inch).

Limestone. Dark blue-gray; medium-grained;
medium-bedded; pisolitic.

Quartzite. Tan to light brown; medium—grained;
medium-bedded, blocky.

Limestone. Blue-gray; medium~grained; medium-
bedded; pisolitic; silty tan mottles and un-
dulatory bedding. Fossil locality C-31: Hel-
gionella sp.

Sandstone, calcareous. Tan; medium-grained;
thin-bedded; contains approximately 10 percent
blue-gray limestone as lenses; unit weathers
dark brown.

Total lower limestone member
of Millard formation

Total Millard formation

Busby formation:

1.

Quartzite. Purple with black lenses; medium-
grained; cross-bedded; lower 19 feet shaly.

Quartzite. Tan; medium-grained; medium-bedded;
flaggy; weathers brown,

Dolomite. Light blue-gray; medium—-grained;
medium—~bedded; weathers brown; forms ledges.

Limestone. Blue-gray; medium-grained; thin-
to medium-bedded; interbeds of thin brown
calcareous smndstone ranging from 1/2 to 1 1/2
inches; limestone weathers light blue-gray;
sandstone lenses weather dark brown; unit thins
from 21,7 to 6.5 feet, Fossil locality C=30:
approximately 10 feet above base, Qlencides sp.,
Kochaspis sp., Dolichomitopsis sp., Qrycto-
cephalites cf. O. repseri Rasetti.

Dolomite. Light gray; medium—grained; medium-—
bedded; sandy; calcareocus; weathers brown,

Quartzite., Brown; medium=—grained; medium-
bedded.

Dolomite. Light blue-gray; medium—grained;
medium-bedded; upper half grades into cal-
careous sandstone; weathers dark brown.

Total Busby formation

Pioche shale:

1.

Quartzite and shale, interbedded. Beds range
from three inches to two feet in thickness; all
beds are greemn; shales are fucoidal and micaceous.
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Quartzite, Dark green to purple; interbedded
with dark green fucoidal shales; units 2 to 6
feet thick; much cover.

Quartzite. Brown; medium=~grained; cross-bedded.

Shale. Green; micaceous; blocky.

Govered. Few exposures, green quartzite; base
obscured. by talus.

Total exposed Pioche shale

Tintie quartzite:

Quartzite. Tang

; medium=grained; cross—bedded.

154.6

9.7
9.7
96.6

301.1

SECTION C~/ ACROSS CONTACT OF TINTIC QUARTZITE AND LOWEST CARBONATE
OF THE CAMBRIAN AT THE MOUTH OF LOG CANYON, SEC. 11, T.

TOOELE COUNTY, UTAH

Middle Cambrian

Upper limestone member of the Millard formation:

Limestone, pisolitic, Blue-gray; medium=~grained;
thin=-bedded; weathers massive to form ledges and
cliffs; pisolites are black or dark gray but
weather light brown or reddish brown.

Millard formations:
Middle ghale member:

1.

Shale. Green and olive drab; fissile; trilobite
parts and hash on bedding planes; near top is
thin-bedded (shaly) limestone; gray-tan with
silt (tan) partings; at very top is blue-gray
medium=-grained limestone with disk-like pebbles;

intraformational. Glossopleura sp. and lingu=
loid brachiopods.

Lower linegstone member:

1.

2.

Shale(?). Green shale float; covered on slope.

Limestone, sandy. Blue-gray; medium-grained;
thin-bedded; sand, medium~ to fine-grained; tanj;
weathers flaggy.

Limestone, pisolitic. Blue-gray; medium—grained;
medium~ to thick-bedded; dark gray, black piso-
lites.

Limestone, sandy. Blue-gray; medium—grained;
thin-bedded; weathers massive; sand is fine and
tan.

Total lower member of the
Millard formation

formations

Quartzite. Purple with thin black bands; medium-
grained; thin-bedded; massive; weathering; many
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dark purple and black bands are in 2= to 3-
inch lenses.

Quartzite. Greenish~gray; medium= to fine-
grained; thin-bedded; micaceous; weathers
flaggy.

Limestone. White; medium=-grained; almost
crystalline; massive; contains reddish-brown,
silty inclusions that interfinger with many
of the crystals.

Sandstone., Gray=-tan; calcareous; medium—-grained;
gradational with upper and lower unit.

Limestone. Blue-gray; medium—grained; thin-
to medium-bedded; some interbeds of tan, reddish
weathering; medium=~grained calcareous sandstone.

Dolomite. Gray to blue-gray; medium-grained;
sandy; wWeathers to form reddish "sandpapery"
ledges.

Total Busby formation

Riogche shale:

1.

2.

Quartzite., Purple; medium—-grained; medium—
bedded; cross-bedded.

Quartzite, shaly. Greenish-tan; medium—grained;
thin-bedded; few 8= to l4—inch interbeds of
light brown, medium-grained, cross-bedded
quartzite; some of quartzite beds are greenish=—
gray; dark green micaceous mineral fills ver-
tical holes in quartzite, fucocidal near base.

Quartzite. Dark purple to dark purplish~-green;
medium~grained; medium= to thick=bedded; some
cross—bedding.

Shales and quartzites, interbedded. Shale:
tan to olive drab; platy; micaceous. Quartzite:
light greenish=brown; medium-grained; thin-
bedded; unit contains a few 3= to 6~foot beds of
thick=bedded, medium—grained brown quartzites
in upper part of the middle half; shale is
fucoidal; fucolds are of tan, fine-grained
sandstone (quartzite) in greenish micaceous
matrix; weathers to form slopes.

Quartzite. DBrown; medium—-grained; medium=
bedded; cross—bedded.

Quartzite. Olive-drab; medium=-grained; thin-
bedded; shaly; micaceous; fucoidal.

Total Pioche shale

Tintic quartzites

Quartzite. Cream colored; medium—grained %o
coarse—grained; cross=bedded; lower part covered.
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SECTION C~5 APPROXIMATELY 1300 FEET EAST OF G-/ ACROSS CONTACT OF

TINTIC QUARTZITE AND THE LOWEST CARBONATES OF THE CAMBRIAN AT THE
MOUTH OF LOG CANYON, SEC. 11, T. 9 S., R. 7 W., TOOELE COUNTY, UTAH

Middle Cambrian

Marium formailion:
Limestone. Blue—gray; thin- to mediumbedded; un=-
dulatory bedding; shaly in places.

MNheeler formations:

1. Limestone. Dark blue~gray; fine-grained; thin—
bedded (1 to 2 inches); persistent in color
and bedding; bedding partings are very flat
and smooth; distinguished by tan color; unit
weathers to form flat flags; some beds are
laminated; fossils collected approximately 250
feet above the base, Locality C=24: Proto-
spopgia sp., Peropopsis intersirictus (White),
Elrathia sp.

Suasey limestones:

1. Limestone, Blue—gray to dark blue-gray; fine=
grained; thin~bedded to massive; fractures healed
with while calcite; weathers to form cliffs.

Condor formation:

1. Limestone and shale, interbedded. Limestone:
blue-gray; silty and shaly; fine~ to medium-
grained; thin-bedded. Shale: greenish=-gray;
micaceous; roughly fissile; units range from
few feet to 15 feet in thickness; weathers to
form slopes. Fossil locality C~23: 15 feet

from top; Ehmaniella sp., Acrothele sp.

Rome limestone, Burni Canyon formation, and Upper Member
undifferentiated:

of Millard formation,

1. Limestone, Blue=-gray to dark blue-gray; fine-
to medium=-grained; thin- to medium—-bedded;
shales and pisolites in lower half.

Middle shale member of ihe Millard formations

1. Shale. Pale olive green; laminated; slightly
micaceous; fossiliferous, Fossil locality C~22:

Glossopleura sp.
Lower limestopne member of lhe Millard formation:

1. Limestone, shaly. Greenish~gray; thin-bedded;
fine~grained; weathers to thin flags; forms
slopes.

2. Limestone., Blue=gray; pisolitic; medium— to
coarse-grained; medium=bedded to massive; plso—
lites 1/4 to 1/2 inch diameter; unit sandy in
lower portions.

Total lower member of
Millard formation
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Feet

410.0

160.0

135.5

250.0
(approx.)

35.5

25.0

125.0
(approx.)

150.0



Busby formation:

1, Limestone, White; medium—grained; massive; 10.0
contains limonite inclusions dispersed as
irregular spots (1/2-inch thigk) among calcite
crystals.

2, Limestone, sandy. Blue-gray; medium—-grained; 25.0
medium~bedded; unit very sandy neatr top; weathers
reddish-tan; lime in upper zone weathers to
form shallow holes and pits., TFossil locality
C-21: at 10 feet above the base; Kgotenis sp.,
Prarmigania or Ptarmigapoides sp. .Eelm&l;\._-
like gastropod, Helgionella sp., Quchocephalus?

SP., Q&.b.szmﬁ.ll& ef. C. Arrojosepgis Lochman,
b*achlopod fragments.

3. Dolomite., Tan to gray; medium-grained; medium- 30.0
bedded to massive; weathers broun; forms ledges.
Total Busby formation
65.0
Eioche shale:
1. Quartzite and shale, interbedded. Quartzite: 300.0
green and greenish-brown; cross~bedded; medium— (approx.)

grained; medium~bedded; contains scolithus and
fucoids; occurs at 5= to 30-foot interbeds.
Shale: tan to green; micaceous; fucoidal in
5= to 10-foot interbeds; few thin quartzite
lenses in shales. TFossil locality C=20: at
4,0 feet above the base = "trilobite tracks"
(McKee, 1945, Part I).

Tintic quartzite:
Quartzite. Cream to buff colored; medium—grained;
medium~bedded; cross—bedded.

SECTION C-6 OF CAMBRIAN FORMATIONS AT HEAD OF LOG CANYON, APPROXIMATELY
ONE MILE EAST OF C-5 SEC, 12, T. 9 S,, R, 7 W,, TOOELE COUNTY, UTAH

Middle Cambrian ’ Feet

Swasey limestone:
Limestone. Dark blue-gray; fine-—grained; thin-
bedded; massive weathering; forms ecliffs.

Sondor formation:
1. Limestone and shale, interbedded. Limestones: 111.1
gray to blue-gray; fine—grained; thin-bedded;
slightly micaceous partings. Shale: gray-

green; micaceous; units 5 to 20 feet thick;
weathers to form slopes.

Dome limestopnes

1. Limestone. Blue-gray; fine- to medium-grained; 37.4
thin-bedded; weathers massive,
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Burnt Canyon formations

1.

Millard

1.

Limestone. Blue-gray; fine—grained; thin=-bedded;
(1L to 3 inches); reddish-tan siliy undulatory
partings, two 10- to 15-foot green blocky shales
necar middle of unit.

Shale, Greenj; platy.

Limestone, Blue=gray; medium-grained; medium=
bedded; contains gray mottles along bedding.

Limestone. Blue-gray; fine-grained; thin-
bedded; M"worm trail" markings; reddish siliy
undulatory partings.

Total Burnt Canyon limestone
formations
limestone member:

Limestone, Blue-gray; dense to medium-grained;
thin=bedded to massive; pisolitic.

Shale, Light green,

Limestone, Dark blue=gray; medium—grained;
medium~bedded; pisolitic.

Total upper member of Millard formation

Middle shale membex:

1.

Lower
1.

Shale, Green . Fossil locality C=-29: Glosso-
Rleura sp.

Alimestone memper:

Limestone. Blue-gray; fine-grained; thin~bedded;
silty tan undulatory partings; weathers to form
slopes.

Limestone, Blue=gray; medium~grained; medium=
bedded; pisolitic (1/2 to 1 inch diameter);
forms ledges.

Limestone, Blue=-gray; medium=grained; thin=-
to medium—~bedded; tan silty undulatory partings;
forms slopes.

Limestone, sandy and quartzitic., Blue-gray;
dense; fine- to medium—grained; medium-bedded;
silty; tan mottles parallel with bedding;
quartzitic in lower 15 feet; quartzite occurs as
grayish=pink lenses. Fossil locality C=-28: at
base, Helcionella sp., Kootenia sp., Pachyaspis?
sp.

Sandstone and shale. Yellow and buff; fine~
grained; thin-bedded. Shale:z coarsely micace=
ous.

Total lower member of Millard formation
Total Millard formation
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111.1

24.9
20.8

20.8

177.6

29.1

4.2
16.6

49.9

58.1

58.1

16.6

41.5

41,5

12.5

170.,0
278,0



Busby formation:

1, Quartzite. Dark green; sandy; flaggy; mica-
ceous quartzite interbedded with purple; cross-
bedded, medium-grained quartzite in 6= to 10=
foot units.

2, Dolomite. Tan to gray; medium- to coarse-
grained; medium=bedded; faintly pisolitic;
weathers gray to brown; massive; forms ledges.

Total Busby formation
Pioche shale:s

1. Quartzite. Tan; medium—grained; medium-bedded.

2. Quartzite. Purple; medium~grained; medium-bedded.

3. Quartzite, Shaly; medium-grained; thin= to
medium-bedded; fucoidal.

4+ Quartzite. Purple; medium-grained; medium—bedded.

5. Quartzite. Purple and green interbeds; medium-
grained; medium=-bedded; some cross-bedding.

6. Quartzite and shale, interbedded. Quartzite:

tan; brown and green; medium=grained; medium= to
thick—~bedded; cross—bedded, Shale: tan to
green; very micaceous interbeds of quartzite and
shales range from 4 inches tc 8 feet; quartzite
comprises 60 percent of the unit; shales are
fucocidal; some quartzites contain Scolithus.

Total Pioche shale

Tintic gquartzite:

Quartzite., Tan; medium~grained; cross-bedded.

45.7

58.1

103.8

8.3
16.6
45.7

23.2

23.1

175.9

292.8

COMPOSITE SECTIONS C-7 AND G-8 OF CAMBRTAN FORMATIONS ON LOOKOUT
MOUNTAIN, SEGS. 1, 2, AND 12, T, 9 S., R. 7 W., TOOELE COUNTY, UTAH

Fault:

extensive breccia zone; gray and blue-gray dolo=
mite silica cementing breccia,

Cole Canvon formationz

1.

2.

Covered. Alluvial,

Limestone. Dark blue-gray; fine= to medium-
grained; thin~ to medium-bedded; undulatory
with gray mottles and "worm tracks" on bedding.

Limestone., Blue~gray; medium=grained; medium-
bedded; contains scattered ivory colored crystal—
line dolomite rocks,

Dolomite. White weathering; light pinkish-gray;

dense; thin-bedded to laminated; a few very thin
beds of blue—-gray dolomite.
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5.

6.

Dolomite. Blue=gray; medium-grained; thin-
bedded.

Limestone. Similar to unit #2.

Total exposed Cole Canyon formation

Marjum formation:

1.

10,

11.

12.

13.

Dolomite., Light pinkish-gray; dense; laminated
to thin-bedded; weathers white; with l-foot mixed
dolomite and black chert at top.

Limestone, Dark blue=gray; fine~ to medium=-
grained; thin- to medium-bedded; undulatory
with gray mottles and "worm tracks®™ on bedding.

Dolomite. Gray; medium~grained; massive; weathers
rough sandpapery.

Limestone, Blue—gray; medium—grained; medium=—
bedded.

Dolomite. Dark blue~gray and gray; medium=
grained; thick-bedded to massive; contains short
white curved rods; lower half mostly blue=gray,
upper half 50~50; zebra banding in upper 26 feet.

Dolomite, Gray to pinkish-gray; medium—grained;
massive,

Limestone, dolomitic. Blue-gray; thin black
bands; medium-grained; thin-bedded; weathers
massive; sandpapery.

Dolomite. Similar to unit #7.

Dolomite., Blue-gray; medium-grained; thin-
to medium-bedded; weathers sandpapery.

Limestone., Blue=gray; medium=grained; thin-
to medium-bedded; weathers sandpapery.

Limestone., Blue-gray; fine-~grained; thin- to
medium~bedded (1/2-to 3=inch beds); contains
gray=-tan silty bedding mottles.and undulatory
partings; also many medium interbeds of oolitic
limestone (1/16-inch oolites) and "worm tracks."

Limestone, Bluergray; fine-grained; silty tan
and pinkish-tan mottles and partings; also some
"wyorm tracks" on bedding surface; a few beds of
1/1lé=~inch oolites., Fossil locality C-12: 20
feet above the base; undetermined trilobite cf.

or Modogia. Fossil locality C-13:
70 feet above the base; indeterminate trilobite.

Intraformational conglomerate, limestone. Blue-
gray; medium—grained; matrix; medium-bedded;
pebbles are gray, fine-grained, tabular, thin-
bedded; silty up to 3 inches long; some weather
pink.
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121.7

23.4

14.0

205.9

70.2

14.0
4.7

94.1

118.8



15.

16.

Limestone. Blue=gray; very silty; weathers tan;
fine=-grained; thin-bedded (1/2 inch).

Shale, Dark olive drab; extremely fissile,
Fossil locality C-11l: scraps of linguloid
brachiopods.

Intraformational conglomerate, limestone, Simi-
lar to unit #14.

Offset: 1 1/4 miles east to C=7

17.

18,

19.

Limestone. Blue—gray; fine-grained; thin-bedded;
few feet of brown silty bands in lower 40 feet
of unit; weathers very pale blue-gray on dip
slope.

Limestone. Dark gray to black; fine~grained;
thin~bedded (average 2 inches); abundant white
caleite—filled fractures; weathers to form cliffs;
weathers to blue-gray; very irregular (knobby
on a small scale) surfaces.

Limestone. Blue-gray; fine-grained; thin~
bedded; (average 2 inches); brown, silty bands
(4o 1 ineh) between beds.

Total Marjum formation

Yheeler formation:

1.

Limestone. Dark blue=-gray; fine-grained; thin=
bedded (almost all beds l-inch thick); in basal
25 feet beds are very thin almost shaly); partings
in smooth tables 1/1é-inch thick; many partings
are thin light brown, silty and fine sandy trilo-
bites collected 215 feet above the base (fossils
only in thin silty coatings). Fossil loecality
C-10: Zagcantholdes sp.

Syasey Jlimesitone:

1.

Limestone, Dark blue=gray; fine-—grained; thick=-
bedded to extremely massive; fractures healed
with white calcite; weathers to form cliffs.

Condor formation:

1.

Limestone and shale, interbedded. Limestone:
blue-gray; fine—grained; thin=~bedded; tan silty
streaks of limestone weathers very light gray.
Shale: 1light bleached green; fissile; lamima ted;
limestone about 2/3 of total; shale 1/3 of unit.
Fossil locality C=9: scraps of linguloid brachio=
pods and indeterminate trilobite.

Dome limegtong:

1.

Limestone. Blue-gray; fine-grained; thick-
bedded to massive; abundant white calcite vein-
lets; cliff former.
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2.3
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338.5

1170.6
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Burnt Canvon formation:

1.

Limestone. Light blue-gray; fine-grained; thin-
bedded (approximately 2 inches); some green shale
in basal five feet; light tan silty bands parallel
the bedding and some are as thick as the lime-
stone beds.

Limestone. Blue~gray; fine-grained; thin-
bedded; undulatory tan and pink silty partings
and "worm trails"; weathers to form slopes.

Total Burnt Canyon formation

Millard formations
Upper limestone members

1.

Limestone. Blue-gray; medium—-grained; medium—
bedded; shaly near base; pisolitic but piso-
lites are nearly same color as the matrix and
are difficult to distinguish; weathers to form
steep slopes.

Middle shale member:

1.

1.

Shale. Pale olive green; fissile; few units
break to form irregular slabs; very fossili-
ferous, Fossil locality C-8:z Glossopleura sp.

shale member:

Limestone. Blue—gray; fine-grained; thin- %o
medium=~bedded; banded; light brown streaks
parallel with the bedding; few pisolites;
weathers light blue-gray.

Total Millard formation

Bugby formations

1. Sandstone. Olive green; fine-grained; thin-
bedded; shaly; micaceous; slightly calcareous,
2. Sandstone, guartzitic. Purplish-black; medium=—
to coarse-grained; medium—bedded; slightly
calcareous.
3. Dolomite. Light tan to light gray; medium-—
grained; medium—~bedded; sandy.
Total Busby formation
Lioche shale:
1. Quartzite and shaly sandstone, interbedded.

Quartzite: dark purple (locally reddish=-purple);
medium-grained; 3- to 5-foot beds; some low-
angle cross—bedding. ©Shaly sandstone: olive
green; thin but irregular bedding; locally platy;
very micaceous; sheen on bedding surfaces;
trails or fucoids 'along bedding planes; thin,
tapering, funnel-like silt-filled holes at right
angles to the bedding, most likely Sgolithus.
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111.3

68.2

179.5

34.5

59.9

151. 7

246.1

13.2

39.6

70.4

123.2

299.2



Tinti Lot

1., Quartzite. Dark brown; medium- to coarse= 165.9
grained; medium—- to thick-~bedded; dark brown
coloration is secondary, mainly along fractures.

2. Quartzite. White to reddish-~brown; medium- 642.2
grained; low-angle cross=bedding present in some
units; upper contact heavily limonite stained;
unit is brecciated.

3. Shale. Greenish-purple to variegated red-brown 4.8
(color also changes laterally); mic ace ous
phyllitic; some fine sandy olive beds,

4. Quartzite, White, medium~grained; brecciated 129.1
and sheared.

5. Quartzite. Brown to brownish-green; medium— 5.0
grained; thick-bedded.

Total Tintic quartzite, partial section 947.0

Tintic quartzites:
Continuation of the above, white to buff, cross-
bedded quartzite.

SECTION C-9 OF THE OPEX FORMATION AND COLE CANYON FORMATION IN SOUTHERN
PART OF THE WEST LOOKOUT HILLS, SEC. 35, T, 8 S., R. 7 W., TOOELE
COUNTY, UTAH

Upper Cambrian

Ajax dolomites
Conformable distinct contact; dark gray to black;
medium~grained sugary dolomite containing "worm—
like" lighter gray markings parallel with bedding
throughout the rock,

Opex formations

1. Limestone. Blue-gray; medium= to fine-grained; 15.2
thin~bedded; alternates with gray, silty lime~-
s toney beddlng planes slightly undulatory.
F05511 locality C-25: Billingsella cf. B.
coloradognsis Walcott Agrotreia ophirensis
Walcott., A.cu:g.ir.e.ta [ microgcopica Walcott.,
sp., Ego um despopleura Walcott,
linguloid brachlopods Tacnicephalus cf. T
mms.:.s. Resser, Taenicephalus shumardi Hall,
contractys Fredrickson, Iagni-
spp. und., Iasnicephalus cf. I. gtriatus

Resser, Maustopia sp.

2. Limestone, Blue-gray; medium-grained; medium— 10.1
bedded; weathers to form ledges; contains an
abundance of irregular tan chert inclusions
dispersed evenly parallel with bedding.

3. Limestone, Blue-gray to dark blue-gray; fine- 59.1

to medium~grained; thin-bedded; weathers flaggy;
forms ledges; trilobite fragments and reddish-
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10,

11.

12.

13.

14.

15.

16.

17.

tan silty partings. Fossil locality C=-35¢
Elvinia montis Resser, Elyipnia sp.

Limestone. Blue—-gray; oolitic; some light red
cement.

Shale. Bluish-green; very fissile; mostly
covered.

Dolomite, Pinkish-gray; fine-grained; thin~
bedded; laminated.

Covered. Green to gray-green; very fissile
shale as float on dip slope.

Limestone. Blue-gray; medium~grained; thin-
to medium~bedded; flaggy.

Limestone. Blue~gray; medium—-grained; thin-
bedded; weathers gray and rough.

Covered., Green; very fissile shale float,

Limestone. Blue~gray; medium- to fine-grained;
medium-bedded; contains silty and calcite sand
stringers; also a few beds of intraformational
conglomerates with tabular rounded pebbles up
to 3 1/2 inches in diameter surrounded by a
fine matrix with some trilobite hash,

Dolomite, Blue=-gray; sugary; medium-bedded;
weathers light gray.

Limestone. Blue-gray; medium-grained; thin-
bedded with red silty inclusions and amoeba-
shaped nodules; some beds of intraformational
conglomerate,

Dolomite. Dark gray and blue-gray; interbedded;
medium~-grained; thin-bedded; weathers gray and
sandpapery; much cover.

Dolomite. Blue-gray; fine-grained; thin-bedded;
weathers to look like tan sandstone; contains
very thin dark brown silty partings which weather
in relief.

Dolomite, Gray; medium—grained; thin-bedded to
medium-bedded; weathers tannish—gray and sand-
papery.

Dolomitic limestone. Blue~-gray; medium—grained;
thin- to medium-bedded; oolitic; some intra-
formational congleomerates; weathers tan and
sandpapery; forms few ledges. Fossil locality
C-26: mnear base; Coosella spp., Kormagnogtus
ef. K. simplex (Resser), Pseudoagnostus pro-
longus (Hall & Whitfield), Iricrepicephalus
uwalgotti (Lochman), Lingulella sp., Hyolithes
primordialis (Hall), Syspacheilus? sp.

Total Opex formation
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12,0
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15.2
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Middle

Cole
1.

12.

13.

14.
15.

Cambrian: Conformable contact
Canyon formation:

FAULT ZONE: 180 o0 20° northerly dip——northside
thrust southward and west mainly a strike slip
displacement.

Limestone and dolomite, interbedded. Limestone:
blue-gray; medium~grained; thin-bedded. Dolomites:
gray; medium~grained; thin-bedded.

Dolomite. Gray; coarse—grained; crystalline;
thin-bedded.

Limestone. Dark blue-gray; medium—grained;
faintly thin-bedded; undulatory; dark gray silty
partings.

Limestone and dolomite, interbedded. Limestones
blue-gray; medium-grained; thin-bedded with tan
undulatory silty partings up to 1/2 inch. Dolo-
mite: gray; fine-grained; laminated; interbedded
units 2 to 6 feet.

Dolomite. Gray; fine-grained; laminated; weathers
light gray.

Limestone. Dark blue-gray; medium—grained;
thin-bedded (1 to 1 1/2 inches), with gray
undulatory silty interbeds (1/4 to 1/2 ineh).

Dolomite. Gray; similar to unit #6.
Limestone, Dark blue-gray; similar to unit #7.
Dolomite. Gray; similar to units #6 and #8.

Limestone, Dark blue-gray; medium—grained; thin-
bedded; tannish-gray; undulatory flattened
nodules; cross~bedding but generally are parallel.

Limestone. Blue-—gray; medium—-grained; thin-
bedded; contains randomly scattered, short ivory
dolomite inclusions which weather in relief.

Limestone. Dark blue-gray; similar to unit #7.
Dolomite. Gray; coarse-grained; massive distorted.
pink secondary fine—grained calecite in fractures;
may be fault zone.

Limestone, Dark blue-gray; similar to unit #7.

Dolomite., Gray; fine-grained; thin-bedded;
weathers light gray with faint mottles; contains
6= to 8-inch band of black chert in center; chert
is continuous and in bedding view appears to
resemble small algal accumulations.

Total Cole Canyon formation

Marjum formation:

Limestone. Blue=gray; mottled undulatory bedding.
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SECTION C-10 OF THE AJAX DOLOMITE AT THE SOUTH END OF THE WEST LOOKOUT

HILLS, SEC. 35, T, 8 5., R. 6 W., TOOELE COUNTY, UTAH

Lower Ordovician

Pogonip group at the top:

No unconformity detected., Limestone. Gray to
light blue~gray; intraformational conglomerates;
fine-grained; generally thin-bedded with tan
and pink silty partings.

Upper Cambrian

Ajax dolomjite:

Emerald Member

1.

10.

11.

Dolomite. Blue=gray to gray; medium-grained;
thin-bedded; flaggy; undulatory bedding sur-
faces; near top becomes gray and more massive and
grades into overlying House limestone,

Dolomite. Blue=gray; medium—grained; medium-
bedded; with tan boxwork of thin chert; weathers
to form ledges.

Dolomite. Dark gray; sugary; weathers sandpapery.

Dolomite. Light gray; sugary (medium—crystalline);
thin-bedded to massive; weathers rough; is upper
part of Emerald member.

Dolomite. Very light gray; sugary (medium=~
crystalline); thin-bedded to massive; weathers
rough; is middle part of Emerald member,

Dolomite, interbedded. Light and dark gray inter—
beds (4 to 6 inches); medium~grained; medium-
to thick—-bedded; separated by thin indistinct
beds (1/4=inch or less); is lower Emerald member,
Emerald member totals 150.6 feet.

Dolomite. Dark blue—gray; medium—grained; medium—
bedded; contains scattered tan and silty chert;
weathers rough.

Dolomite., Dark gray; medium—grained; thick=
bedded to massive; contains gray "worm—like"
inclusions and white and cream crystalline,
curved rod-like shapes (1/16 to 1/8 ineh by 1/2
to 1 inch); weathers coarse sandpapery.

Dolomite, Dark gray; medium—grained; massive;
contains gray vertical mottlings which are
indistinct; weathers medium sandpapery.

Dolomite. Gray; medium—grained; sugary; medium=
bedded.

Dolomite, Dark gray; fine—~ to medium-grained;
medium~bedded; contains light gray round "worm=—
like" inclusions; also some black chert in 6~ to
8=inch elongate nodules; conformably contacts
limestones of the Opex formation.

Total Ajax dolomite

-155=

Feet

103.2

32.9

272.0

42.2

88,7

19.7

177.5

138.0

bbb

87.8

1016.3

-



Opex limestone:
Limestone. Blue-gray; fine-grained; thin-bedded;
tan and pinkish-gray partings with trilobite
fragments.,

SECTION O-1 OF THE POGONIP GROUP IN THE SOUTHERN PART

OF THE EAST

LOOKOUT HILLS, SEC, 6, T, 9 S., R, 6 W,, AND SEC. 31, T. 8 S., R. 6 W.,

TOOELE COUNTY, UTAH

Ordovician

Swan Peak quartzites
Quartzite. Gray; white and buff; medium rounded
grains; some cross—bedding.

Pogonip group
Kanosh ghale:

1. Shale. Red; covered by reddish soil; weathers
to form saddles. Fossil locality O=14: 125
feet above the base, Didymograptus cf. D. artus.

duab limestone:

1. Limestone. Blue-gray; fine= to medium-grained;
thin= to medium~bedded; sand in tan bands and thin
bads which in many places are interconnected and
weather in relief; the limestone in these sec-
tions weathers gray and is set in large holes.
Fossil locality 0-3: near top, Recgptaculites
ellipticus, Regeptaculites sp., O:Lh_m_m;__ia is}
sublata, _nng ula sp., Orthambopites sp., Ano-
malorthis sp., Macronotella~like ostraceds.

2. Sandstone. Tan; medium-grained; fine~ to medium—
bedded; calcareous.

3. Limestone. Blue-gray; similar to unit #1.
Total Juab limestone
Hab Mah limeslone:

l. Limestone. Blue~gray; medium-grained; thin=-
to medium~bedded; a few tan sandy motitles.

2. Sandstone, calcareous. Tanj 70 percent sand
which is medium= to fine=grained.

3. Limestone, sandy. Gray; medium—grained; thin-
to thick-bedded; 30 to 40 percent medium—-grained
sand; weathers reddish~brown., Fossil locality
0-13: 185 feet above base, orthocone cephalopods,
gastropcds, brachiopod fragments, trilobite
fragments; crinoid columnals.

Total Wah Wah limes tone
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House and Fillmore limestones - undifferentiateds

1, Limestone. Gray; fossiliferous; medium~grained; 84.2
thin tan-to-reddish=~brown silty partings; thin=-
to medium~bedded; sandy; weathers pinkish.
Fossil locality 0-2: near base; Qphileta-like
gastropod, Pggudocybele sp., cystoid plate,
crinoid columnals, Qrihambonites, sp.

2. Limestone, silty, dark gray; medium-grained; 92,6
medium= to thick-bedded; pinkish cast; red iron
oxide replacing some limestone and fosgils is
evident on fresh surface. Fossil locality 0-12:
near base; gastropods and porifera,

3. Limestone, silty. Gray; medium= %o coarse- 223 .1
grained; thin silty, tan~to-reddish=~brown part-
ings on surface; weathers to a pink cast; some
beds of intraformational conglomerates. Fossil
locality O-1: at base; crinoid, trilobite,
brachiopod, and gastropod fragments.

4. Intraformational limestone conglomerate, Blue- 134.3
gray; medium—grained with gray; tabular; rounded
pebbles of thin-bedded, dense limestone; unit
is thick—bedded.

5. Limestone. Dark blue-gray; fine-grained; medium- 181.7
bedded; some thick beds of intraformational
limestone conglomerate.

6. Intraformational limestone conglomerate, Blue=- 256,8
gray; similar to unit #4; weathers to a pink
cast; much cover,

7. Intraformational limestone conglomerate, Similar 138.2

to unit #6 but weathers to light gray. R
Total House and Fillmore limestones =

undifferentiated 1110.9

Total Pogonip group 1933.,6

Upper Cambrian

Ajax dolomite:
Dolomite, Gray to dark gray; medium—grained;
thick~bedded; broken with secondary chert filling
fractures and weathering in relief; some sur-
faces have brown. splotched appearance but chert
is not massive; dolomite weathers coarse sand~-
papery.

SECTION O-2 OF THE POGONIP GROUP IN THE SOUTHERN PART OF THE WEST LOOK-
OUT HILLS, SEG. 26 AND 35, T, 8 S., R, 7 W., TOOELE COUNTY, UTAH

Ordovician

Swan Peak quartzite:
Quartzite. Gray; glassy; hard; becomes tan and
ivory upward; some zones friable; grains are
medium and well rounded,
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Pogonip group
Kapnogh shale:

1.

Shale. Red to black; fissile; thin limestone
interbeds range from 1/2 to 2 inches; gray; much
cover; weathers to form reddish soil and saddles.
Fossil locality O-16: near top, Anomalorthis
sp., orthocone cephalopod, trilobite fragments,

Receptaculites sp.

Juab limesione:

1.

Limestone. Blue-gray; medium—grained; thin-
to medium—~bedded; contains much sand; weathers
to glab; 5 feet calcareous sandstone 100 feet
above base; top of unit slightly shaly grading
into maroon shales of overlying Kanosh shale;

a few beds in this unit weather to form many

holes; the peripheries supported by silica-
cemented sands. Fossil locality 0-15: silic-

ified brachiopods at 178 feet; Orthambonites
sublata, gastropods.

Wah Mab limestone:

1.

Limestone. Blue-gray; medium—-grained; thick-
bedded to massive; sandy; sands are in irregular
stringers parallel with the bedding.

Limestone. Blue-gray; medium-grained; medium-
bedded; very sandy and cherty %20%) gilicified
sandy beds interconnect to give rock a tabular
holey appearance; weathers light brown to reddish-
brown; trilobite and brachiopod fragments.

Limestone. Blue-gray; medium-grained; medium~
bedded; tan sands and cherts weather in relief
like those in above units.

Limestone, jasperized. Light reddish-brown;
thin-bedded; some intraformational limestone
conglomerates; original limestone was dark
gray; some mild brecciation; faulting suspected;
displacement slight; crosses parallel with the
bedding.

Total Wah Wah limestone

House and Fillmore limestones — undifferentiated:

1.

Intraformational limestone conglomerate. Blue-
gray; matrix medium-grained; medium—bedded;
pebbles are small, averaging 1/2 inch in length;
are dense and are thin-bedded; trilobite frag-
ments (pink coloration in matrix is common?.

Limestone. Dark blue-grey; fine-grained;
thick—~bedded.

Limestone, interbedded with intraformational
limestone conglomerate. Limestone: dark
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blue-gray; fine-grained; beds up to 6 feet;
contains silty tan and pink mottles, Conglom=

erate: blue-gray; medium—grained matrix with
gray tabular pebbles.

4. Intraformational limestone conglomerate. Simi- 119.3
lar to unit #1 but with larger, up to 2-inch,
pebbles and little pink coloration.

5, Limestone. Blue~gray; medium~grained; medium~ 17.7
bedded; weathers very rough and pitted.

6. Intraformational limestone conglomerate. Blue- 179.8
gray; fine-grained to medium-grained; medium-
bedded; weathers smooth; the intraformational
character is hard to detect at a glance.

7. Intraformational limestone conglomerate. Blue- 68.5
gray; medium—-bedded; weathers coarse sandpapery.

8. Intraformational limestone conglomerate. Blue- 85,6
gray; medium—bedded; prominent pebbles.

9. Intraformational limestone conglomerate. Blue- 266.7
gray; medium-grained; thin- to medium-bedded;
weathers to a wavy rough surface; faintly con-
glomeratic.

10, Limestone. Blue-gray; medium—grained; medium-— 22.9
bedded (10-14 inches); contains smooth, rounded,
tan weathering gray cherts; limestone weathers
smooth.

11. Limestone. Gray; medium-grained; thin- %o 137.1
medium~bedded; thin silty and shaly partings
which are tan and pink; some intraformational
conglomerate interbeds; weathers to form cliffs,.

Total House and Fillmore limestones -
undifferentiated 1087.7

Total Pogonip group 1969.1
Cambrian

Ajax formations at base
Dolomite. Gray; medium-grained; thick-bedded;
broken with secondary chert filling fractures
and weathering in relief; some surfaces have
brown splotched appearance but chert is not
massive; dolomite weathers coarse sandpapery.

SECTION 0-3 OF SWAN PEAK QUARTZITE IN CENTRAL PART OF THE EAST LOOKOUT
HTLLS, SEC. 31, T. 8 S., R. & W,, TOOELE COUNTY, UTAH

Ordoviecian
Fish Haven dolomite:

Dolomite. Dark gray; medium-grained; medium-
bedded to massive; very cherty in upper portions.
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Suan Peak guartzite:

1. Quartzite. Cream to light gray; medium—grained; 61.2
medium~bedded to massive.

2. Sandstone, quartzitic. Cream; well rounded 268.6
medium grains; medium=-bedded to massive; weathers
to a tan cast; many blocks have rounded corners.

Quartzite. Gray; medium-grained; massive. 10.0

4. Sandstone, quartzitic. Oream; round medium 40.2
grains; cross—bedded; sandstone weathers out
to form shallow holes several inches across;
gives a "swiss cheese" effect.

5. Quartzite. Gray to bluish-gray; medium~grained; 5.0
medium-bedded; slightly fucoidal; contains shards
of phosphatic shell? material with an undescribed
assemblage of neurodontiform conodonts dispersed
in quartz grains; phosphate weathers bluish-white;
gives rock light gray cast.

6. Quartzite. White to cream; few green-tinted 80.3
beds; rounded medium grains; medium-bedded;
weathers white.

Total Swan Peak quartzite 465.3

Kanosh shale:
Shale. Red to green; few thin beds quartzite and

limestone; very fossiliferous; containing grap-
tolites and brachiopods.

SECTION O-4 OF SWAN PEAK QUARTZITE ON WEST END OF CENTRAL PORTICN OF THE
WEST LOOKOUT HILLS, SECS. 15, 22, T. 8 8., R. 7 W., TOOELE COUNTY, UTAH

Ordovician Feet

Fish Haven dolomite:
Dolomite. Dark gray; medium—-grained; medium-
bedded to massive; very cherty in upper portions.

Suan Peak guartzites

1. Quartzite. White to cream; medium rounded grains; 252.3
medium-bedded; some cross—bedding; much of unit
hematite stained.

2. Quartzite. Reddish-tinted; poorly exposed; 95.7
fucoidal; base of unit is thin-bedded quartzite
above gray shaly limestone.

Total Swan Peak quartzite 348.0

Kanosh shale:
Shale. Red to green; few thin beds quartzite and
limestone; very fossiliferous; containing grap-
tolites and brachiopods.

SECTION 0-5 OF FISH HAVEN DOLOMITE ALONG RIDGE CREST IN CENTRAL PART OF
THE EAST LOOKOUT HILLS, SEC, 31, T. 8 S,, R. 6 W., TOOELE COUNTY, UTAH
Silurian
Laketown dolomite:
Dolomite. Dark to light gray; fine- to medium~
grained; thin- to medium=-bedded; cherty.
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Ordovician
Eish Haven dolomite:

1. Dolomite. Gray; medium—grained; massive; fetid; 94.1
weathers sandpapery to form c¢liffs.

2. Dolomite. Dark gray; medium-grained; thin~bedded; 113.5
in places contains gray and dark gray bands
(1/8 to 2 inches); bottom 30 feet gradually
changes to lighter gray; weathers sandpapery;
faintly mottled and slightly cherty (boxwork);

fetid.
3. Chert. Dark brown, 2.0
4. Dolomite. Dark gray; medium-grained; thin~ to 89.9

medium~-bedded; in places is banded; 1/8 to 2
inches; gray and dark gray color gradually changes
to lighter gray in top 29 feet; weathers sand~
papery; whole unit slightly mottled and cherty;
chert is in boxwork; fetid.

5. Dolomite, Dark gray; medium—grained; medium- 149.8
to massive beds; faintly mottled; weathers pocky
to dark blue-gray; fetid.

6. Dolomite. Dark gray; medium-grained; medium- 72.7
to thick-bedded; dark brown chert nodules and
cherty boxwork; darker mottles scattered through~
out the unit, pentamerous crinoid columnals
present; fetid.

7. Dolomite, Dark gray to black; medium—-grained; 55.6
medium-bedded; small amount of chert in irregular
boxwork; gray mottles on almost black surfaces.

8. Dolomite. Dark gray; fine-= to medium—grained; 128.4
medium-bedded; tan and black chsrt bands; weathers
rough with reddish cast (from a distance);
secondary chert in boxwork fractures.

Total Pish Haven dolomite 706.0
Swan Peak gquartzites
Conformable; gray; glassy; hard; quartzite be-
comes buff, ivory, and sandy toward middle of
section.

SECTION O-6 OF FISH HAVEN DOLOMITE ON WEST END OF CENTRAL PORTION OF THE
WEST LOOKOUT HILLS, SEC. 15, T. & S., R. 7 W., TOOELE COUNTY, UTAH

Silurian Feet
Laketown dolomite:
Dolomite, Dark to light gray; fine— to medium-
grained; thin- to medium—-bedded; cherty.
Ordovician
Eish Haven dolomite:

1. Dolomite. Alternating gray and dark gray units 117.5
10 to 20 feet thick; medium-grained; medium-—
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bedded to massivej; very little scattered brown
and gray chert as irregular inclusions and
weathers to lighter grays with fine sandpapery
surfaces; Calapoecia sp. and Siromotopora sp.
100 feet above base.

Dolomite. Covered.

Dolomite. Gray; medium-grained; medium— to
thin-bedded; small amount (less than 5 percent)
gray chert; weathers light gray.

Dolomite? Covered on dip slope.

Dolomite. Light gray; medium-grained; medium-
bedded; gray and brown chert in boxwork.

Dolomite. Dark blue~gray; medium-grained; medium-
bedded; contains scraps of ﬁixﬂpjglaﬁma sp.,
ﬁxm&&m sp., and Favpsites sp.

Dolomite, Dark gray; medium~grained; medium-
bedded; boxwork cherty.

Dolomite. Dark gray; medium—-grained; medium—
bedded; brown chert dispersed as irregular
nodules near base; quartzite of underlying Swan
Peak included as irregular magses in basal beds.

Total Fish Haven dolomite

Swan Peak quartzite:

Quartzite, Gray; glassy; hard; quartzlte be-
comes buff, ivory, and sandy toward middle of
section.

230.6

21.8

87.0

21.8

69.6

130.5

21.8

700.6

COMPOSITE SECTIONS S~1 AND S-2 OF LAKETOWN DOLOMITE ALONG RIDGE IN

CENTRAL PART OF THE EAST LOOKOUT HILLS, SEG. 30, T. 8 S.,

Devonian

TOOELE COUNTY, UTAH

Sevy dolomites

Silurian

Dolomite. Light gray; fine-grained to demse;
thin- to medium—bedded; weathers blocky; sand-
speckled.

Laketown dolomilte:

1.

Dolomite. Gray; aphanitic to fine-grained;
indistinctly laminated; weathers small blocky
to shaly near top.

Dolomite. Gray; aphanitic; faintly laminated;
some black chert in 1/4-inch bands; minor
amount gray and ivory chert present in irregu—
larly spaced boxwork; weathers gray.

Dolomite. Gray; aphanitic; faintly laminated to
massive; weathers very light bluish-gray.
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Offset Section S-1

b

10.

Dolomite. Dark gray to black; dense; fine-
grained; medium-bedded; hard; some knobs of
black chert present near base; toward top dolo~
mite is lighter colored and chertless. Fossil
locality S=2: near top; EFavosites sp.

Dolomite. Dark gray; fine-grained; medium— to
thick-bedded; cherty nodules; weathers to fine
sandpapery; rusty surface with holes resembling
poorly developed geodes; forms ledges.

Dolomite. Gray to dark gray; medium-grained;
medium=-bedded with chert beds 5 percent of unit
from 6 inches to 5 feet thick near top.

Chert. Pinkish-gray; massive with some gray
dolomites as minor medium-grained beds; halysites
present.

Dolomite. Dark gray; medium~grained; thick-bedded;
irregular cream to white blebs of coarse calcite;
crinoid columnals.

Dolomite. Dark gray; medium—grained; medium-
bedded to massive; some beds are mottled with
lighter gray dolomite; weathers sandpapery and
forms cliffs. TFossil locality S=1: near bascg
Halysites sp., Siromolopora sp., brachiopod

poorly preserved.

Chert. Gray; massive; along strike changes to
a cherty gray dolomite which has a "leopard
gkin" appearance; with reddish-tan chert forming
the spots and weathering in relief.

Total Laketown dolomite

Ordovician

Pigh Haven dolomite:

Dolomite. Dark gray; medium-grained; medium-
bedded to massive; very cherty in upper portions.

1.4

214.0

128.0

59.9

128.7

1001.2

SECTION S~3 OF LAKETOWN DOLOMITE ON WEST END OF CENTRAL PART OF THE
WEST LOOKOU¥ HILLS, SEC. 15, T. 8 S., R. 7 W., TOOELE COUNTY, UTAH

Devonian

Sevy dolomites

Silurian

Mouse gray; contains small rounded sand grains
dispersed in rock; weathers light gray to white.

Laketown dolomifes:

1.

Dolomite, Gray; aphanitic; unit mostly covered;
forms dip slope.
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2. Dolomite. Gray; medium~grained; medium—~ to
thick~bedded; contains many black chert nodules
with rounded edges and as replacement of Sirom~
olopora sp.; chert averages 12 %o 14 inches in
length belng two to three inches thick. Halysites
sp., Syringopora? sp., and Shromotopors sp. at
top.

3. Dolomite. Gray; medium—grained; thin~ to medium-
bedded; banded with brownish-gray chert in l-inch
bands, which do not persist along bedding, being
up to 15 feet long.

4. Dolomite. Gray; medium-grained; medium~bedded;
chert as small inclusions.

5. OChert. GCream to gray; contains 10 percent gray
dolomite as irregular inclusions.

6. Dolomite. Gray; medium-grained; medium—bedded;
contains approximaitely 5 percent gray chert dis-
tributed irregularly, crossing bedding.

7. Dolomite, Dark gray; medium~grained; medium-—
bedded; very little chert.

8. Dolomite. Gray; medium~ to fine-grained; medium-
bedded; cherty, cream to gray; irregular with
many holes filled with gray dolomite; chert com-
prises 15 to 20 percent of the unit; Stromotopora

sp. at top.
Total Laketown dolomite
Ordovician
Fish Haven dolomite:

Dolomite. Dark gray; medium-grained; medium-
bedded to massive; very cherty in upper portions.

143.6

21.8

113.1

21.8

91.6

65.0

69.6

809.6

SECTION D-1 OF THE DEVONIAN FORMATION IN THE GENTRAL PART OF THE WEST
LOOKOUT HILLS, SECS. 14, 23, T. 8 S., R, 7 W., TOOELE COUNTY, UTAH

Mississippian
Madison limestones
Limestone. Blue-gray; cherty; with chert bands
1 to 3 inches; interbedded with 2- to é-inch beds
of medium-grained limestone.
Faulted contact: (unknown but small displacement).

Upper Devonian-Lower Mississippian undifferentiated:

(Yictoria quartzite, Pinyon Peak and Fifchville formalions?):

1. Limestone. Blue-gray; medium—grained; thick-
bedded to massive.

2. Dolomite. Gray-tan; medium— to coarse—grained;

massive; quartzitic; weathers sandpapery to an

even gray.
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10.

11.

12.

Dolomite. Dark gray; medium-grained; thick-
bedded.

FAULT ZONE, Brecciated gray dolomite with some
pink cement; unknown displacement,

Limestone, dolomitie. Gray; dolomite, dark gray;
interbedded; thick-bedded; top of unit in
brecciated zone.

Limestone, dolomitic. Gray; medium~grained;
medium~bedded.

Dolomite. Gray; medium-grained; medium- to
thin-bedded; sandy; weathers gray with buff with
sand-speckled surface.

Quartzite. White; interbedded with dolonite;
gray; medium-grained; thin-bedded.

Dolomite. Gray; medium-grained; medium-bedded;
sandy; weathers gray~buff with sandy surfaces.

Dolomite. Gray with irregular dark gray mottlings,
medium~grained; medium—-bedded; weathers sand-

papery.

Quartzite and dolomite, interbedded. Dolomite:
gray. Quartzite: white; medium-grained; medium—
bedded.

Quartzite. Gray-buff; medium-grained; thin=-
bedded; low-angle cross—bedded quartzite; con-
tains a few beds of sandy limestone; light gray,
tan weathering.

Total Upper Devonian—-Lower
Mississipplan = undifferentiated

Middle Devonian

Simonson delomiles

1.

Limestone, dolomitic. Dark gray; medium~-grained;
medium~bedded.

Dolomite. Gray; medium—grained; thin-bedded.

Dolomite. Black; medium~grained; indistinctly
laminated to thick-bedded (6 feet); fossiliferousy
fossils are cream and white; coarsely crystalline;
only cross sectlons recognized.

Dolomite. Gray; coarse-grained; thick-bedded;
no fossils; weathers to coarse sandpaper finish.

Dolomite. Black and dark gray; im 6= to 10-foot
units; medium-grained; laminated to thick-bedded;
fossiliferous; fossils recognized in cross sec~
tions as brachiopods and corals and are gray,
buff, and ivory coarse dolomite crystals; a few
light beds dispersed in unit are thin-bedded.

=165~

79.0

47.4

142.2

146.2

60.0

54.5

61.2

775.3

R1.4

12.8
102.4

27.5

123.8



10.

Devonian?

Dolomite, interbedded. Light gray; fine-grained;
thick-bedded (2 to 4 feet); and dark gray; lami-
nated; in beds up tec 15 feet thick.

Dolomite. Dark gray; medium-grained; medium-
bedded; slightly sandy.

Dolomite. Gray to dark gray; medium—grained;
medium~ to thin-bedded; blocky.

Dolomite. Buff; dense; weathers light gray with
faint limonite-stained streaks of chert.

Dolomite. Gray-tan; sugary; massive; sandpaper
finish; blocky with rounded edges.

Total Simonson dolomite

Sexy dolomife:

1.

10.

Dolomite. Light gray; dense; fine- to medium-
bedded; speckled with medium sand grains.

Dolomite. Dark gray; dense; medium~ to thin-
bedded; weathers gray.

Dolomite. Light gray; dense; medium~ to thin-
bedded; speckled with sand (rounded grains).

Sandstone, dolomitic. Tan; medium-grained.

Dolomite. Light gray; dense; medium~ %o thin-
bedded; speckled with sand.

Dolomite. Gray; dense, cherty boxwork.

Dolomite. Gray; dense; thin-bedded; weathers
as small blocks; light gray with pinkish cast.

Quartzite, dolomitic. Light gray; medium-
grained; thin-bedded; weathers ivory.

Dolomite, Gray; medium— to fine=grained; thick-
bedded; weathers to light gray with much secondary
chert in fractures.

Dolomite. Gray; demse; thin- to medium~bedded;
with small round sand grains scattered through-
out unit; weathers light gray.

Total Sevy dolomite

34.4

23.7

142.1

11.8

26.6

71.0

35.5

58.2

1.0

122.8

1.5

65.1

50.3

26.6

59.2

491.2

PARTIAL SECTION D-2 OF DEVONIAN FORMATION IN THE WEST PART OF THE WEST
LOOKOUT HILLS, SEC. 15, T. 8 S., R. 7 W., TOOELE COUNTY, UTAH

Upper Devonian?

Undifferentiated:

Dolomite. Gray and black; interbedded; medium~
grained; units roughly laminated; base, 30 feet,
white, medium~grained gquartzite.
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Middle Devonian

1. Dolomite. Gray and blue-gray; interbedded; 90.8
medium-grained; thin— to medium—bedded; much
cover,

2. Limestone. Blue~gray; moedium—grained; medium=- 47.2

bedded; fossiliferous; contains black chert
nodules. Fossil locality DM-1: Proetus? SP.,
Athyroid brachiopod, Brachyihyris? sp., Cama-
rotechia? sp., Ch.gz;sz.ig.ﬁ. sp., Cyctipa? sp.,
Leptostrophia? sp., Productids, Spirifer sp.,
cf. Syringothyrig, Iylothyris? sp., Straparol-
loid gastropod.

3. Dolomite. Dark gray to black; medium—grained; 58,1
medium~bedded; much cover,
4. Dolomite. Tan to gray; sugary; much cover on 254.1
dip slope
Total Simonson dolomite 450, 2
Devonian?

Sevy deolomite:
1. Dolomite. Mouse gray; aphanitic; dense; some 355.7
units sandy; random sand grains dispersed in
mass; weathers white.
Silurian
Laketown dolomites

Dolomite. Gray; dense; thin-bedded; much cover.

SECTION D=3 OF DEVONIAN FORMATIONS IN THE CENTRAL PART OF THE EAST LOOK-
OUT HILLS, SEC. 30, T. & S., R. 6 W., TOOELE COUNTY, UTAH

Upper Devonian? Feet
Undifferentiateds .
Quartzite, White; 25 to 30 feet thick below 440~
foot limestone series which conformably? under-
.lies cherty banded Madison limestone,
Middle Devonian
Simopson dolomites:

1. Dolomite. Gray and black; interbedded; units 484.0
medium-grained; laminated.

2, Dolomite, Dark gray; medium—grained; irregular 79.0
lamina; weathers rough.

Total Simonson dolomite 563.0

Devonian?
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Sevy dolomites

1. Dolomite. Light gray; aphanitic; dense; weathers
gray.

2. Dolomite. Gray; aphanitic; dense,

3. Dolomite., Light gray; aphanitic; dense; contains
few sand grains; weathers gray.

4. Dolomite. Gray; aphanitic; dense; thinly lami-
nated; much cover; near base thin intraformational
conglomerates; 3-foot dolomitic sandstone at top;
unit weathers bluish-white.

Total Sevy dolomite
Silurian

Laketown dolomites
Dolomite. Gray; aphanitic; dense; slightly
cherty; weathers light gray.

PARTIAL SECTION DM-1 OF DEVONIAN? FORMATIONS IN CENTRAL
EAST LOOKOUT HILLS, SEC. 25, T, 8 8., R. 7 W., TOOELE

Mississippian

Madison limestone:
Limestone., Blue—gray; medium—grained; cherty;
chert bands from 1 to 3 inches thick and lime~
stone interbeds of 2 to 6 inches.

Upper Devonian?
Upper Devonian-Lower Mississippian undiffercntiated

1. Limestone, Gray to dark blue-gray; medium—
grained; medium—bedded; crinoid columnals at
base; chert is absent or scarce.

2. Limestone. Gray; fine— to medium—~grained;
medium-bedded; fossiliferous; Productid?
brachiopods.

3. Quartzite. Ivory; medium—grained; thin-bedded;
weathers as ledge.

4. Dolomite., Gray; sandy and blue-gray interbedded;
both medium-grained; thin- to medium-bedded;
in 6- to 10-foot units.

5. Quartzite and dolomite; interbedded. Quartzite s
grayish-tan; fine-grained. Dolemite: gray;
fine-grained; in medium interbeds.

6. Dolomite, Blue-gray; medium~grained; massive.
7. Dolomite. Gray; sandy; medium—grained; thin-
bedded; contains a few thin tan quartzite beds

and some sands as low=—angle cross beds in the
dolomite; weathers tan, sandpapery.
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Feet

187.2
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10.

11,

12,

Devonian

Dolomite. Gray; fine-grained; thick-bedded;
contains a few ivory dolomite inclusions;
weathers gray with fine sandpapery texture on
a meringue surface.

Dolomite., Dark gray; medium—-grained; thick-
bedded; contains ivory dolomite mottles and
dolomitized brachiopods.

Dolomite. Gray; medium~grained; interbedded
with dolomite, dark blue-gray; medium~grained;
massive; interbeds 4 to 6 feet thick; units
weather sandpapery.

Dolomite. Sandy; light gray; medium—grained;
thin-bedded; contains thin low-angle cross=
bedded sand streaks.

Dolomite. Dark gray to black; medium-grained;
faintly thin-bedded to massive; contains ivory
coarse crystalline dolomite inclusions; some
round; weathers sandpapery.

Total measured Basal
Mississippian - Upper Devonian

Dolomite, Dark gray; much cover; end measured
section.

32.4

60.2

19.8

102.7

570.8

SECTION M-1 OF THE MADISON LIMESTONE IN THE NORTHERN PART OF THE EAST
LOOKOUT HILLS, SECS. 24, 25, T. 8 8,, R, 7 W,, TOOELE COUNTY, UTAH

Mississippian

Deseret and Humbug formations (undifferentiated):

FAULT:

Gray limestone, calcareous sandstone with some
quartzitic sandstone; sandy reddish—-tinted lime=-
stones near base.

Displacement unknown but meinly strike slip
at right angles to dip of strata.

Madison limestones

1.

2.

3.

Limestone. Gray; medium-grained; medium—bedded;
brecciated; near fault.

Limestone, dolomitized. Gray with creamy zebra
bandingy; coarse~grained; thick-bedded.

Limestone. Blue=gray; fine— to medium—grained;
medium-bedded; cherty; black chert in 1= to 2~
inch bands between 3- to 6-inch beds of limestoneg
unit is dolomitized near fault.

FAULT:

4

5.

Limestone. Blue~gray; cherty; similar to unit
#3; is not dolomitized.

Limestone., Blue-gray; medium-grained; medium-
bedded; with silty chert bands.
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4.2

170.6

72.0

66.8

28,1



Devonian

Limestone. Blue=-gray; medium—~grained; medium—
bedded; smooth weathering; contains irregular
gray and %an silt and chert nodules lying
parallel with bedding,

Total Madison limestone

Undifferentiated Upper Devonian or Lower Mississippiant:

White quartzites; blue—gray limestones; and blue-
gray and black dolomites in 30~ to 50-foot units.

46.8

398.5

SECTION M~2 OF 7THE DESERET AND HUMBUG FORMATIONS UNDIFFERENTIATED AT
THE NORTH END OF THE EAST LOOKQUT HILLS, SEC, 19, T. 8 S.,, R, 6 W.,

TOOELE COUNTY, UTAH

Mississippian

Great Blue formations

Limestone. Blue-gray; medium~bedded to massive;
separated by black shale and quartzites of the
Ghiulos shale member.

Deseret and Humbug formations (wndifferentiated):

1.

10.

Limestone., Gray; medium-grained; massive; top
is sandy with 1~ to é-inch beds of sandstone;
is last of quartzites and sandstone; contains
horn corals.

Limestone. Blue—gray; medium—-grained; massive;
faulting here, breccia and abundant secondary
calcite; zone 6 feet wide; displacement undeter-—
mined,

Sandstone. Tan; medium—grained; thin-bedded
flaggy; in places 1s a good quartzite.

Limestone. Blue~gray; medium-grained; massive;
contains horn corals and e¢rinoid columnals.

Limestone, Light gray; medium~ to fine-grained;
thin-bedded (almost fissile); weathers tamnish-
gray.

Limestone. Gray; medium—grained; thin-bedded;
flaggy; sandy.

Limestone. Blue~gray; medium~grained; massive;
weathers rough,

Sandstone. Grayish-tan; medium—grained; medium-—
to thin-bedded; a few scattered sand grains dis-
persed in beds.

Limestone, Gray; medium-grained; medium- to
thin~bedded; a few scattered sand grains dis=-
persed in beds.

Limestone. Grayish-tan; medium—-grained; thin-
bedded; flaggy; sandy.
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32.0

27.4

68.6

32.0

18.3

18.3

13.7

18.3



11.

12.

13.

14.

.15,

16.
17.

18.

19.

20.

21,

22.

23.

24.

5.

26,

27,

28.
29.

Limestone. Gray; medium—-grained; low—angle
cross~bedded; sandy; cross~beds in slight relief.

Sandstone, quartzitic. Tan; medium-grained;
massive; bottom half is limy; weathers reddish-
tan.

Limestone., Blue-gray; medium-grained; medium-
bedded; contains a little sand which increases
near bottom.

Sandstone. Tannish-gray; medium-grained; thin-
bedded; limy.

Limestone. Gray; medium~grained; thin-bedded;
with sandstone as thin bedding streaks.

Sandstone. Tan; medium-grained; thick-bedded.
Limestone. Gray; similar to unit #15.

Limestone and sandy limestone, interbedded.
Limestone: gray; medium-grained; thin-bedded;
flaggy; in units 4 to 14 feet thick. Sandy
limestones grayish—tan; medium~grained; medium-—
bedded; in units 6 to 10 feet thick. Bottom 1/3
of unit has a few 4—foot beds of blue~gray, sand-
speckled, cherty {(small nodules) limestone.

Limestone. Light gray; medium—-grained; thin-
bedded; flaggy; sandy; weathers tan,

Limestone. Dark gray (bluish) to blue-gray;
medium-grained; massive; contains a few scattered
flat sandy tan nodules which are parallel with
the bedding; crinoid columnals and horn corals.

Limestone, sandy. Pinkish to gray; medium-
grained; thin-bedded; flaggy; weathers reddish-
tan to light red.

Limestone. Blue-gray; medium~ to coarse=grained;
cross-bedded; crinoidal; contains sand streaks.

Limestone, Dark gray; similar to unit #20;
crinoid and horn corals.

Sandstone. Tan; medium-grained; thick-bedded;
lime cement; breaks and weathers in irregular
blocks.

Sandstone. Tan; medium—grained; medium-bedded;
limy; weathers reddish-tan.

Limestone, Blue-gray; medium—grained; massive;
pure.

Limestone, sandy. Similar to unit #21; contains
bryozoans, brachiopods and crinoid columnals.

Limestone. Blue-gray; similar to unit #22,

Limestone, sandy. Similar to units #21 and #27.
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45.7

18.3

22.9

13.7

3.7

41.1

36,6

32.0

64.0

9.1
32.0



30. Limestone. Blue-gray; similar to units #22 and #28 22.9
31. Limestone, sandy. Similar to units #21 #27, and 29. 312.3

32, OSandstone. Tan to light brown; medium—-grained; 39.1
calecareous; thin-bedded; flaggy.

33. Limestone, sandy. Light blue-gray; medium- 18.3
grained; thin-bedded; thin flaggy; weathers
with reddish tint.

Total Deseret and Humbug
formations (undifferentiated) 1142.0

Madison limestone:
Limestone., Blue-gray; with chert bands 1 to 3
inches; interbedded with 2- to 6-inch beds
medium—~grained; blue—~gray limestones,

SECTION M=3 OF THE DESERET AND HUMBUG FORMATIONS UNDIFFERENTIATED AT
THE NORTH END OF THE WEST LOOKOUT HILLS, SECS. 11, 14, T. 8 S., R. 7 W.,
TOOELE COUNTY, UTAH

Mississippian

Great Blue formations
Limestones. Blue—gray; medium-bedded to massive;
separated by the black shale and guartzites of
the Chiulos shale member,

Deseret and Humbug formations (updifferentiated):

1. Limestone., Gray; medium-grained; thick—bedded; 89.8
this unit contains lighter and darker gray lime=
stone which occurs as small mottles; white,
secondary calcite occurs as fracture fill in
thin stringers; some of the beds are cross—bedded
with fine sand and silt particles distinguishing
the bedding.

2. Limestone., Gray; medium—grained; medium-bedded;
flaggy; some beds weather tan to buff and are
silty.

32.6

3. Limestone, sandy. Gray; coarse-grained; medium-
bedded; sand streaks occur as low-angle lenses
and cross-beds; some thin streaks are only a
few millimeters thick; the unit weathers rough
(coarse sandpaper) with cross-beds in relief,

28.6

4. Limestone, Gray; medium—grained; medium-bedded; 50.9
contains a few brown sand streaks and weathers
rough.

5. Limestone. Grayish-tan; medium~grained; medium— 37.0
bedded; slightly sandy; this unit weathers tan.

6. Limestone. Gray; medium—grained; massive; this 41,7
unit weathers rough (rasp-like% contains colonial
cigar—~shaped corals and some silicified brachlo=
pod valves.
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10.

11.

12.

13.

L4,

15.

16.

17.

Limestone.  Gray; sandy; similar to unit #3.
contains bryozoans, are in a few flaggy thin, tan
silty limestone beds dispersed throughout unit,

Sandstone. Tanj; fine- to medium-grained; thin=-
bedded; flaggy; contains lime cement; weathers
reddish-tan,

Limestone. Gray; sandy; similar to units #3
and #7; crinoid columnals present.

Sandstone and limestone, interbedded. Flaggy;
medium—bedded. Sandstone: tan; medium—grained.
Limestone: gray weathering tan being slightly
sandy which in a few beds has a purple to pink
hue; weathers to form saddles; crinoid columnals
present.

Limestone, Gray; medium—grained; thin-bedded;
sandy; flaggy;contains a few thin beds of medium—
grained sandstone,

Sandstone. Grayish=tan; medium~ to fine—grainsd;
thin~bedded; breaks in 3- to é-inch blocks; much
cover; weathers to slope with tannish-purple hue.

Sandstone and limsstone, interbedded. Flaggy;
medium-bedded. Sandstone: limy; medium-grained;
weathers tan with pink cast; fossil fragments
on bedding planes, Limestone: gray; sandy;
breaks flaggy units #11, #12,and #13 form slopes;
contains fragments of bryozoans, crinoids, and
brachiopods.

Limestone, Light gray; fine-grained; thin-bedded;
contains chert bands, brown-black, 1/2 to 1 1/2
inches thick, which have undulatory bedding
surfaces.

Limestone. Grays; medium= to fine~grained; medium-
bedded; weathers pocky and roughj; short chert
bands near base; horn corals at top.

Limestone. Gray; medium—grained; thin-bedded;
in places contains pinkish cement; bedding is
very faint; in places brown cherts occur as
small nodules.

Limestone. Gray; medium-grained; thin- to
medium~bedded; flaggy; sandy; weathers pinkish-
gray. i

Total Deseret and Humbug
formations (undifferentiated)

Madison limestone:

Limestone., Blue-gray; with chert bands 1 to 3
inches interbedded with 2= to 6-inch bedg medium=
grained; blue-gray limestone.
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83.3

101.9

146.2

36.6

182.8

137.1

27.4

54.8

1165,.0



SECTION M-/ OF THE LOWER MEMBER OF THE GREAT BLUE FORMATION AT THE
NORTH END OF THE WEST LOOKOUT HILLS, SEC, 11, T. 8 8., R, 7 W,,

TOOELE GCOUNTY, UTAH

Mississippian

Great Blue formation

Chiulos shale members

Thin-bedded dark shale and tan, medium-bedded
quartzites, some of which are dark greenish-
gray; except for the quartzites the shale
forms prominent saddles.

Lower limestone member:

1.

Limestone. Gray and blue-gray; medium-grained;
medium-bedded to massive; some beds are cherty
with tan and reddish-brown cherts as irregular
short lenses and nodules.

Limestone. Blue~gray; medium—-grained; medium-—
bedded; weathers smooth; contains some tan,
medium~grained sandstones in thin beds which
represent about 5 percent of the total unit;
some black chert nodules are present in the
limestone,

Limestone. Blue-gray; medium~grained; thick-
bedded; a few beds have discontinuous black
chert bands (4 to 6 inches thick) spaced 1 to
3 feet apart; colonial cigar—shaped corals found;
dispersed throughout the unit are some 5- to
6-foot beds of dark gray limestones containing
a little chert and which weather extremely rough
(meringue); spaghetti corals found near top;
unit forms cliffs and dip slope. Fossil locality
M=18: 240 feet above base; largely syringoporid
coral,

Limestone, Tan-gray; medium-grained; medium-—
bedded; flaggy; interbedded with 2- to 5-foot beds
of massive blue—-gray limestomes; corals and
brachiopods present; weathers to a pink cast.

Limestone, Blue-gray; medium—grained; thick-
bedded; contains corals,

Limestone, Tan-gray; fine~ to medium—grained;
thin-bedded; flaggy; silty; weathers smooth.

Limestone, Blue-gray; medium—grained; massive;
weathers rough; contains horn corals,

Total lower member of
Great Blue formation

Deseret and Humbug formations (undifferentiated):

Limestones. Blue-gray; medium-grained. Sand-
stone: tan; calcareous.
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246.1

68.8

424.9

63.2

35.6

31.6

41,7

911.1



PARTIAL SECTION M—-5 OF THE CHIULOS MEMBER OF THE GREAT BLUE FORMATION

AT THE NORTH END OF THE WEST LOOKOUT BILLS, SEC. 11, T. 8 S., R

TOOELE COUNTY, UTAH

Mississippian

Great Blue formation

Upper member of the Great Blue formation:

Limestone. Blue-gray; medium-grained; medium-—
bedded; with a few black chert bands and nodules.

Chiulos member:

1.

Lower

Covered red, gray, green—tinted, tan quartzite
float over black shale and silty light blue-
gray, tan weathering sandy limestone; few beds
of quartzite characterized by 1/16- to 1/8-inch
rust spots in fairly regular distribution; in
other areas of limited exposure some gritty
beds and shell conglomerate were present, as well
as cross~bedding in limestone which was demarked
by sand grains; this unit is not complete and is
in fault contact with the upper Great Blue.

Quartzite. Tan; limonite-stained; cross—bedded;
medium-grained; in places limonite staining is
heavy and bleached; some diffusion on bands but
these are not abundant; Calamifes sp. present in
this unit; quartzite debris covers much of the
unit.

Shale. Black; fissile; limonite in fractures.

Quartzite. Tan; reddish; medium-grained; much
cover.

Covered. Dip slope on top of lower Great Blue
limestone; probably shale; base concealed.

Total exposed Chiulos member
of Great Blue formation

member of the Great Blue formation:
Blue-gray; medium~grained; medium—-bedded lime-
stone; with abundant corals, especially large
horn corals.

LT M.,

562.5

450.0

180.0

90.5

535.0

1818.0

PARTIAL SECTION M-6 OF THE UPPER MEMBER OF THE GREAT BLUE FORMATION AT
THE SOUTH END OF THE ONAQUI MOUNTAINS, NORTH OF LOOKOUT PASS, SEC. 6,

T. 8 S., R. 6 W., TOOELE COUNTY, UTAH

Mississippian

Surfaces

Erosion interval, removal of between 200 and
300 feet of the upper member of the Great Blue
formation,

Great Blue formation

Upper limestone membexs

1.

Erosion interval of 200 to 300 feet (est.).
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9.
10.

11.

12.

13.

14,

15.

16.

17.

18.

Limestone. Gray; medium-grained; medium~
bedded; some small dark gray twig-like bodies.

Limestone, Gray; medium—grained; medium—bedded;
weathers to a pinkish tint; cerinoid columnals
present,

Limestone, Medium—grained; medium-bedded; dark
gray and black chert as isolated bands and
nodules.

Limestone, Dark grayy; fine= to medium~grained;
medium-bedded; contains tan silt dispersed in
weak (evasive visually) swirl—-like masses.

Limestone, Gray-tan; fine-grained; silty;
weathers blocky.

Siltstone. Tan; fine-grained; thin-bedded; cal-
careous; weathers irregular platy; some beds
weather reddish.

Limestone., Blue-gray; medium-grained; medium-
bedded; cherty bands black, 1 to 2 inches thick
spaced at 4 to 6 inches.

Limestone. Gray; medium=—grained; brecciated.

Limestone. Dark blue-gray; medium—grained;
medium-bedded; smooth weathering,

Limestone. Gray; jumbled blocks; faulting.

Limestone, Gray; medium coarse-grained; medium—
bedded; a few brown and gray chert nodules;
weathers sandpapery; unit consists of many blocks.

Limestone. Gray; similar to above unit, but
is not broken,

Limestone., Blue-gray; medium~grained; medium-
bedded; cherty; chert nodules and bands, black,
1 to 4 inches thick; limestone beds 2 to 4
inches thick.

Limestone, Blue-=gray; medium~grained; medium-
bedded; a few black chert nodules.

Limestone., Blue—gray; medium-grained; medium-—
bedded; contains irregular sandy, calcareous
blocks which weather tan.

Limestone. Dark blue-gray; medium=—grained;
medium-bedded; bands of chert 1 1/2 to 8 inches
thickly spaced 24 to 30 inches apart; corals
present; unit is shaly near top with some pink
coloration in thin partings; unit weathers rough
and is a cliff former.

Limestone, Blue—gray; medium—grained; medium-—
bedded; black and dark gray chert nodules are
scarce but those present lie as undulatory masses
parallel with the bedding; silicified corals
and a few poorly preserved brachlopods and
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172.4

60,7

59.6

16.5

11.0

5.5

82.7

27.6
49.6

66.1
49.6

93.7

33.1

33.6

5.5

247.3

109.6



gastropods are present. Fossil locality M-21:

at 50 feet above base; Lithostrotion?

19. Limestone. Blue~gray; medium-grained; medium-— 158.9
bedded; weathers to form steps with interbedded
units of thicker bedded zones (10 feet) and
thinner beds (4 to 5 feet). TFossil locality
M-20: near top, productid; Faberophyllum.

20, Limestone. Dark blue-gray; medium=-grained; 126.7

massive with a few medium beds; weathers smooth;
some reddish cement at base of section. Fossil

locality M=19: at base, Lithostrotionella sp.,
large horn coral, Lapinia sp.?

21. Base faulted down - not exposed.
Total exposed upper member of

the Great Blue formation 1409.7

Shales. Black, tan, reddish. Quartzites. Green.

APPENDTIZX B

FOSSIL LOCALITIES

Rerioed Logcalities Pages
Cambrian C=-1 through C=35 178-183
Ordovician 0=1 through 0-=22 183-186
Silurian 8-1 through S-6 186-187
Devonian D~1 187

Devonian~Mississippian DM~-1 and DM=2 187-188
Mississippian M-1 through M=-23 188-192
Cretaceous~Tertiary KT~1 192
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FOSSITL LOCALITIES

ian

vl
Location: SW, SW, SW, Sec. 20, T. 9 S., R.
Shale, green
Millard formation
Ehmaniella sp.
Glossopleura sp.
Polypleuragpis sp.
Identified by: A. R. Palmer

C=2
Locationz SW, SW, SW, Sec. 20
Shale, green
Condor formation
Scraps of linguloid brachiopods
Identified by: A. R. Palmer

, T. 9 5., R,

b

=3
Location: NW, SW, SW, Sec. 20, T. 9 S., R.
Limestone, blue-gray
Wheeler formation
Elrathis ? sp.
Identified by: A. R. Palmer

L=
Locations NW, SW, SW, Sec. 20, T. 9 8., R.
Limestone, blue-gray
Wheeler formation
Elrathina? sp.
Identified by: A. R. Palmer

C—i
Location: SW, NW, SW, Seec. 20, T. 9 S., R.
Shale, green
Complex area=-near fault
Scraps of linguloid brachiopods
Identified byz A. R. Palmer

=6
Location: G, NE, SE, Sec. 19, T. 9 S., R.
Shale, green
Complex area--near fault
Scraps of linguloid dbrachiopods
Identified by: A. R. Palmer

L7
Location: NW, NE, NE, Sec. 28, T. 9 8
Shale, green
Millard formation
Glossopleura sp.
Identified by: A. R. Palmer

R.

‘e
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-8

Location: NW, NE, SE, Sec. 12, T, 9 S., R, 7 W,, Tooele County
Shale, green
Millard formation

Glossopleura sp.
Identified by: A. R. Palmer

£=9
Location: NW, NE, S8, Sec. 12, T. 9 S., R. 7 W., Tocele County
Shale, green
Condor formation
Scraps of linguloid brachiopods and a trilobite pygidium
Identified by: A. R. Palmer

£=10

Locations NW, SE, NE, Sec. 12, T. 9 S., R. 7 W
Limestone, blue—gray
Wheeler formation

Zacanthoides sp.
Identified by: A. R. Palmer

., Tooele County

gz11
Location: SW, NE, NE, Sec. 12, T. 9 S., R. 7 W., Tooele County
Shale, tan to olive
Marjum limestone
Scraps of linguloid brachiopods
Identified by: R. E. Cohenour

g-12
Location: SW, NE, NE, Sec. 12, T. 9 S., R. 7 W., Tooele County
Limestone, dark blue-gray
Marjum limestone
Indeterminate trilobite cf., Meteoragpis or Modocia
Identified by: A. R. Palmer

£=13
Location: SW, NE, NE, See. 12, T. 9 8., R. 7 W., Tooele County
Limestone, dark blue-=gray
Marjum limestone
Indeterminate trilobite
Identified by: A. R. Palmer

L-14
Location: SW, SE, SE, Sec. 34, T. 9 S.
Shale, green
Millard formation
Glossopleura sp.
Identified by: A. R. Palmer

R. 6 W., Tocele County

L=15
Location: SW, SW, SW, Sec. 35, T. 9 S.
Limestone, blue-gray
Wheeler formation
Elrathia sp.
Identified by: A. R. Palmer

R. 6 W Tooele County

‘2
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=16
Location: NW, SE, SW, Sec. 35, T. 9 S., R. 6 W., Tooele County
Shale, green
Burnt Canyon formation
Scraps of Linguloid brachiopods
Identified by: A. R. Palmer

C=17
Location: NW, SE, NE, Sec. 1, T. 9 S., R. 7 W., Tooele County
Limestone, blue=-gray, pinkish-tan silty partings
Opex formation
Billingsella sp.
Conaspid trilobite fragments
Conodonts
Acrotretids of Upper Cambrian type
Problematicum I - described by Westergard
(Geologiska Foreningens I Stockholm
Forhandlinger, Bond 75, Heft 4, pp. 465-468,
1953) from Upper Cambrian beds in Sweden
Identified bys: A. R. Palmer

£=18
Location: SE, NE, SW, Sec. 11, T. 9 8., R. 7 W,, Tooele County
Shale, green
Millard formation
Glosgopleura sp.
Identified bys A, R, Palmer

£-19
Location: SW, SE, NW, Sec. 35, T. 8 8., R. 7 W., Tooele County
Limestone, blue-gray, pinkish-tan silty partings
Opex limestone
Conodonts
Acrotretid brachiopods of Upper Cambrian type
Tdentified by: A. R. Palmer

=20
Location: SW, SW, NE, Seec. 11, T. 9 S., R. 7 W
Shale, tan, micaceous, fucoildal
Pioche shale
Trilobite track
Identified by: R. E.Cohenour

., Tooele County

C=21
Locations SW, SW, NE, Sec. 11, T. 9 §
Limestone, blue~gray, =sandy
Busby formation
Caborcella cf. C. Arrojosensis Lochman
Kootenia spp.
Qughocephalus ? sp.
Ptarmigania or Ptarmiganoides sp.
Pelagiella-like grastropod
Heleiopella sp.
Scenella sp.
Brachiopods
Identified by: R. C. Bright

., R. 7 W., Tooele County

C=22
Location: NE, SW, NE, Sec. 11, T. 9 S., R. 7 W., Tooele County
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Shale, green
Millard formation

Glogssopleura sp.
Identified by: R. C. Bright

C=2
Location: ©SE, NE, NW, Sec. 11, T. 9 S., R. 7 W., Tooele County
Shale, green, silty, micaceous
Condor formation
Ehmaniella sop.
Acrothele sp.
Identified by: R. C. Bright

L=24
Location: NE, NE, NE, Sec, 11, T. 9 8.
Limestone, blue=gray, platy
Wheeler formation
FElrathia sp.
DPeronopsis interstrictus (White)
Protospongia sp.
Identified bys R. C. Bright

, R. 7 W., Tooele County

£=25
Location: SW, NW, NW, Sec. 35, T. 8 8.
Limestone, blue-gray, silty
Opex limestone——near top
Acrotreta cf. A. migrogscopisg Walcott
Acrotreta ophirengis Walcott
Billingsella cf. B. Coloradoengis Walcott
Loorthis desmopleura Walcott
Lingulella sp.
Linguloid brachiopods
Pelagiella~like gastropod
Moustonia sp.
Parabolinoides contractus Fredrickson
Iaenicephalug cf. T. hyrumensis Resser
Jaepicephalns shumardi Hall
laepicephalus cf. I. siriatus Resser
Taepicephalus spp.
Identified bys R. C. Bright

R. 7 W., Tooele County

3 b

£=26
Location: SE, NW, SW, Sec. 35, T. & S., R. 7 W., Tooele County
Limestone, gray, silty, oolitic, intraformational
Opex limestone--near base
Coogella spp.
Kormagnostus cf. X. simplex (Resser)
Pseudoagnosius prolongus (Hall & Whitfield)
Tricrepicephalus walcotti (Lochman)
Lingulella sp.
Hyolithes primordialis (Hall)
gilug? sp.
Identified by: R. C. Bright

c-27
Location: NE, SW, NW, Sec. 34, T. 8 S., R. 7 W., Tooele County
Limestone, gray, yellowish, oolitic
Opex limestone-~basal
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Trilobite pygidium affinity
Upper Cambrian
Identified by: R. C. Bright

C=-28
Location: NE, NW, SE, Sec. 12, T. 9 S., R. 7 W., Tocele County
Limestone, light blue-gray, sandy
Millard formation, lower member
Kootenia sp.
Helcionella sp.
TIdentified bys R. C. Bright
Pachyaspis? sp.
Identified by: Christina Lochman Balk

£=29
Location: NE, NW, SE, Sec. 12, T. 9 S., R. 7 W
Shale, green
Millard formation
Slossopleura sp.
Identified by: R. E. Cohenour

Tooele County

.

L=30

Location: NW, SE, SE, Sec. 27, T. 9 S., R. 6 W
Limestone, blue=gray, sandy
Busby formation

Tooele County

*2

Oryctocephalites cf. 0. regseri Rasetti
Identified by: R. C. Bright

C=31
Location: ©SW, NE, SE, Sec. 27, T. 9 S., R. 6 W., Tooele County
Limestone, blue-gray, mottles
Millard formation, lower member
Helcionella sp.
Identified bys R. C. Bright

L=32
Location: ©SW, NE, SE, Sec. 27, T. 9 S., R. 6 W.
Shale, green
Millard formation
Glossopleura sp.
Identified by: R. C. Bright

, Tooele County

C_}i
Location: NE, NE, SE, Sec. 27, T. 9 S., R. 6 W
Shale, dark green, blocky
Burnt Canyon limestone
Scraps of linguloid brachiopods
Identified by: R. C. Bright

Tooele County

.

L34

Location: &E, NW, SW, Sec. 26, T. 9 S., R. 6 W., Tooele County
Limestone and shale, interbedded, blue-gray, olive green
Condor formation
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Ebmanjella cf. E. burgessensis Rasetti
Elrathipa? sp.
Hyolithes cf. H. cercops Walcott
Iphidella sp.
Micromitra? sp.

Identified by: R. C. Bright

£=32
Location: SW, NW, NW, Sec. 35, T. 8 5., R. 7 W., Tooele County
Limestone, blue~gray, reddish silty partings
Opex limestone==near top
Elyinia pmontis Resser
Elyinia sp.
Identified by: R. G. Bright

Ordovician

Q=1
Location: SW, SW, 8W, Sec. 31, T. 8 S., R. 6 W., Tooele County
Limestone, blue-gray, intraformational conglomerate
House~Fillmore limestone=-near +Lop
Crinoid stems
Trilobite fragments
Brachiopod fragments
Gastropod fragments
Identified by: R. C. Bright

Q=2
Location: SE, NW, SW, Sec. 31, T. 8 S., R. 6 W., Tooele County
Limestone, blue=gray
House=~Fillmore limestones
Pseudocybele sp.
Ophileta-like gastropod
Orthambonites sp.
Cystoid columnals - plates
Identified by: R. C. Bright

9=3

Location: NE, NW, SW, Sec. 31, T. 8 S., R. 6 W., Tooele County
Limestone, blue-gray, silty
Juab limestomne

kg ites sp
Anomalorthis sp
Qrthambonites gsubalata
Qrithambonites sp.
Lingula sp.-

Ostrocods = Leperditia-like
Identified bys R. C. Bright

O=4
Location: NW, NE, NW, Sec. 31, T. 8 S., R. 6 W., Tooele County
Dolomite, dark blue-gray
Fish Haven dolomite
Streptelagma sp.
Syringopora sp. ?
Identified by: R. E. Cohenour
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0=3
Locations NE, SE, NE, Sec. 21, T. 8 S,, R. 7 W., Tooele County
Limestone, blue—gray, intraformational
House=Fillmore limestone
Gastropod, indeterminate
Identified bys R. C. Bright

0-é
Location: NW, NW, NW, Sec. 22, T. 8 S., R. 7 W., Tooele County
Limestone, blue=gray, cherty
Wah Wah limestone
Hesperonomia ef. H. foptinalis
Maclurites sp.
Identified by: R. C. Bright

Q=7
Location: NW, NW, NW, Sec. 22, T. 8 S., R. 7 W., Tooele County
Limestone, blue-gray, sandy
Juab limestone
Qrthambonites subalata
Identified by: R. C. Bright

0=8
Location: NW, NW, NE, Sec. 26, T. 8 §
Dolomite, dark blue=gray
Fish Haven dolomite
Halysites cf._H, catenularia
Syringopora sp.
Crinoid columnals
Identified by: R. E. Cohenour

R. 7 W., Toocele Gounty

*

0=2
Location: NE, SE, SE, Sec. 15, T. & S
Dolomite, blue=gray, cherty
Fish Haven dolomite
i sDp.
Small horn coral
Crinoid columnals
Identified by: R. E. Cohenour

R. 7 W., Tooele County

-2

0=-10
Location: SW, NW, SW, Sec. 15, T. 8 S
Dolomite, dark blue-gray
Fish Haven dolomite=~near base
Streptelasma sp.
Identified by: R. E. Cohenour

., R. 7 W., Tooele County

Q-1
Location: NW, NE, SE, Sec. 24, T. 9 S., R. 7 W., Tocele County
Dolomite, blue—gray
Fish Haven dolomite
Syringopora sp.
Halysites cf. H. catenularia
Identified by: R. E. Cohenour

o-12
Locations SE, NW, SW, Sec. 31, T. 8 8., R. 6 W., Tooele County
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Limestone, blue=gray
House=Fillmore limestones
Gastropods~—indeterninate
Porifera?
Identified bys R. G. Bright

0_3
Location: SE, NW, SW, Sec. 31, T. 8 S., R. 6 W., Tooele County
Limestone, blue-gray, silty
Wah Wah limestone
Orthocone cephalopods
Gastropods
Brachiopods fragments
Crinoid columnals
Trilobite fragments
Identified bys R. C. Bright

Q=14
Locations NE, NW, SW, Sec. 31, T. 8 S., R. 6 W., Tooele County
Shale, purple
Kanosh shale
i ¢f. D. aritus
Identified bys R. C. Bright

Q=15
Locations SW, SE, NW, Sec. 26, T. 8 5., R. 7 W., Tooele County
Limestone, blue-gray, cherty
Juab limestone
Orthambopites subalata
Gastropods
Identified by: R. C. Bright

0=16 .
Locations NW, SE, NW, Sec. 26, T. 8 S., R. 7 W., Tooele County
Shale, red and black, calcareous
Kanosh shale
Anomalorihis sp.
Orthocone cephalopod
Trilobite fragments
Recepltaculites sp.
Identified by: R. C. Bright

O=17
Location: NE, SW, NE, Sec. 26, T. 8 S., R. 7 W., Tooele County
Shale and quartzite, red, tan and black
Kanosh shale and Swan Peak transition
Conodonts—~mostly undescribed fauna
Oistodus sp.
o sp

Identified bys: R. GC. Bright

Q=18
Location: &8E, SE, NW, See. 7, T. 10 8., R. 6 W., Tooele County
Dolomite, blue=gray
Fish Haven dolomite
ites sp.
Identified by: R. E. Cohenour
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0-19
Location: NW, NE, NE, Sec. 19, T. 10 S., R. 6 W
Dolomite, dark blue-gray
Fish Haven dolomite
Haolysites sp.
Identified by: R. E. Cohenour

., Tooele Gounty

9-20
Location: NE, NW, NW, Sec. 7, T. 10 S., R. 6 W., Toocele County
Dolomite, dark blue-gray
Fish Haven dolomite
Halygsites sp.
Identified by: R. E. Cohenour

O=zl )
Location: NW, NE, NE, Sec. 5, T. 12 S., R. 6 W., Juab County
Dolomite, dark blue-gray
Fish Haven dolomite
Halysites sp.
Streptelasma? sp.
Identified bys R. E. Cohenour

0=22 ) '

Location: SW, NE, 8W, Sec. 18, T. 10 S., R. 7 W
Shale, green and khaki
Kanosh shale

., Tooele County

Lingulells sp.
Lipgula sp.
Gastropods
Ostracods = Leperditia-Ilike
Didymograptus artus
Protogyeloceras sSp.
Orthocone cephalopods
Modiolopsis sp.

Identified by: R. C. Bright

Silurian
S=1

Locationz SW, SE, SW, Sec. 30, T. 8 S., R. 6 W., Tooele County
Dolomite, dark gray, cherty
Laketown dolomite
Halysites sp.
Stromotoporid coral
Brachiopoed, poorly preserved
Identified bys: R. E. Cohenour

S=2
Location: SE, NW, SW, Sec. 30, T. 8 8., R. 6 W., Tooele County
Dolomite, dark gray
Laketown dolomite
Fayositeg sp.
Identified by R. H. Waite

~-186-



S=3
Location: NW, SW, SE, Sec. 30, T. 8 S., R. 6 W., Tooele County
Dolomite, dark gray, cherty
Laketown dolomite
Camarotoechia sp.
Identified by: R. H Waite

Location: SW, NW, SE, Sec. 30, T. 8 S., R. 6 W., Tooele County
Chert, gray to brown, near top
Laketown dolomite
Howellella? sp.
Halysites sp.
Streptelasma sp.
ora Sp.
Identified by: R. H. Waite

£=5
Location: NW, SE, SW, Sec. 30, T. 8 S., R. 6 W., Tooele County
Chert, gray to brown, near top
Laketown dolomite
Eospigifer? frag.
illina cf. D. gepigalate
Identified bys: R. H. Waite

S=6

Locations ©SW, SE, NW, Sec. 15, T. 8 S., R. 7 W., Tooele County
Dolomite, 1light gray, chert banded
Laketown dolomite

Pentamerus ? sp.
Fayosites
Halygites sp.

() sp.
Identified by: R. H. Waite

Devonian

%;%ationz SE, NE, NW, Sec. 23, T. 8 S., R. 7 W., Tooele County
Dolomite, black, crystalline
Simonson dolomite
Brachiopod cross sections
ora? sp.
Identified byz R. E. Cohenour

Devonian-Missigsippi

DM=1 ,

Locationz 'NW, SE, NE, Sec. 15, T. 8 S., R. 7 W., Tooele County

Limestone, blue=~gray

Victoria? formation

? sp.

Athyroid? brachiopod
cf. Braghylthyris? sp.
Camarotoechia ? sp.
Lhonetes sp.
Sygtina?
Leptogtrophia?
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Productid

Spirifer sp.

cf. Syringothvris

Zylothyris?

Straporolloid gastropod
Identified by: M. A, Stainbrook

M-2
Location: SE, NW, NE, Sec. 30, T. & S., R. 6 W., Tooele County:
Limestone, gray-—above 6-foot white quartzite
Victoria? formation
Brachiopods
(specimens lost in transit to USGS)
Identified by:s R. E. Cohenour

Mississippi

M=1
Location: NE, NE, NW, Sec. 30, T. 8 S., R. 6 W., Tooele County
Limestone, blue-gray
Madison limestone—=near base
loganensis
Ostracods
Crinoid fragments
Coral fragments
Identified bys: R. E. Cohenour and W. L. Stokes

Location: SE, SE, SW, Sec. 19, T. 8 S., R. 6 W., Tooele County
Limestone, blue-gray
Madison limestone
Large horn corals
Crinoid fragments
Identified bys R. E. Cohenour

Location: C, SW, Sec. 19, T. 8 S., R. 6 W., Tooele County
East Lookout Hillsg Section
Limestone, blue-gray, sandy
Deseret—Humbug formation (undifferentiated)
Crinoid fragments
Identified by: R. BE. Cohenour

Location: NE, EW, SE, Sec. 19, T. 8 S., R. 6 W., Tooele County
Limestone, blue-gray
Great Blue formation=-Lower limestone member
Horn coral, polished section is too high thru the calyx
to identify satisfactorily.

Faberophyllum sp., neanic stage of growth. About 50 major
septa at 19 mm O, D.; length of minor septa about 1/3d of
radius, no axial structures observed; tabulae are concave
toward calyx. This is a young, immature horn coral. The
species have been established on mature individuals; until
someone describes the ontogeny of these corals, it is
unsafe to state what species this specimen represents.
The genus Faberophyllum is quite characteristic of the
lower Great Blue.

Identified by: W. Sadlick
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M=2

Locations

C, NW, Sec. 13, T. 8 S., R. 7 W., Tooele County

b4

Limestone, blue-gray, sandy, some chert
Deseret=Humbug formations (undifferentiated)

Faherophyllnm c¢f. aransosum — Septal formula: K19A12C(F)
12A19 at 30 mm O. D., 65 major septa; length of major
septal 1/3d radius; fossula on convex side. This species
commonly occurs in the upper part of the Humbug and lower
part of the lower limestone member of the Great Blue
limestone. Incidentally, I was considering naming this
lower limestone the Flux limestone formation and elevating
the Great Blue to group status.

Blastoid fragment -

Iriplophyllities (Iriplophyllites) cf. glinatus - Septal

formula: K9A7C7A9 at 10 mm O. D. by about 14 mm O. D.
The two diameters given mean that this is a cuneate horn
coral: i.e., flattened; 34 major septa, minor septa only
in counter quadrants. This species was recently described
by W. H. Easton who said the species occurs in the Salem
and Warsaw limestones in the type Mississippian area.

Fenestella cf. neodulosa Phillips - 21/15/2?/? about three

zooecia per fenestrule, pentagonal shaped zooecia., This
is a British form, or is related to that British form.
I do not think an age determination is possible as yet.

Identified by: W. Sadlick

Y=6

Locations:

¢, NE, Sec. 10, T. 8 S., R. 7 W., Tooels County

b

Limestone, blue-gray
Great Blue formation--Lower limestone member

Possils not diagnostic

Identified bys: W. Sadlick

M7

Locations

SE, SW, SE, Sec. 14, T. 8 S., R. 7 W., Tooele County

b4

Limestone, blue-gray
Madison limestone=--near base

Egochops sp.
inia rosbtrata, Girty

un
Straparollug ophirensis

Identified by: R, E. Cohenour and W. L. Stokes

M-8

Locations

SE, NE, SE, Sec. 10, T. 8 8., R. 7 W., Tocele County

Limestone, blue=gray
Great Blue formation, lower limestone member

Faberophyllum sp.
Spirifer haydenensis?
Gastropod
iriferoid n. sp. aff. gpirifer bifurcatus (poorly
Identified by: W. Sadlick preserved)
M=9
Locations NW, NE, NW, Sec. 15, T. 8 5., R. 7 W., Tooele County
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Limestone, blue=gray
Madison limestone
Spirifer ceptropatus
Tdentified by: R. E. Cohenour

M=10
Location: NW, SE, SW, Sec. 20, T. 8 5., R. 6 W., Tooele County
leestone gray, sandy
Deseret—Humbug formations (undifferentiated)
Bryozoans
Brachiopod fragments
Identified by: R. E. Cohenour

M=11
Location: SE, SW, NW, Sec, 20, T. 8 S., R. 6 W., Tooele Gounty
Limestone, blue=gray
Lower member of the Great Blue formation
Small syringoporid coral
Lithostrotion sp.
Linoproductus aff. Siriatifera brazerianusg
lum?

Faberophyllum
Identified bys W. Sadlick

Location: C, SW, NW, Sec. 19, T. 8 S., R. 6 W,
Limestone, blue-gray
Great Blue formation, upper limestone member
Striatifera rgze;igggs
Echinoconchus aff. E. gepneyievengis
Dictvoclostus aff. D. b ingto sis
Composita tripnuclea
i idipa n. sp.
Reticulariina gpinosa, small form
Identified bys: W. Sadlick

, Tooele County

Location: NE, NE, SW, See. 18, T. 8 S., R. 6 W., Tooele County
Limestone, blue-gray, cherty
Great Blue formation, upper limestone member

Rhipidomella aff. R. carbonaria
Identified bys W. Sadlick

Location: SE, NW, NW, See. 18, T. & 5., R, 6 W., Tooele County
Conglomerate; limestone and quartzite pebbles subrounded
with shell hash 15 to 20 feet thick
Great Blue formation, Chiulos member, near top

Diaphragmus? very poor
Identified bys W. Sadlick

M._i
Location: SE, NW, NW, Sec, 18, T. &8 S., R. 6 W.
Limestone, sandy, gray-tan
Great Blue formation, Chiulos member--near top
L;g_p;_dg_igg n. sp. aff. Stiriatifera brazerianus
"Productusg" aff. "P," arkapgsanus
Antiquatonia n. sp.
Diaphragmus? sp.

, Tooele County
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Spirifer aff. $. ingrebencens
Identified by: W. Sadlick

Location: SW, NW, NW, Sec. 18, T. 8 S., R. 6 W
Limestone, tan, 'silty, and shaly
Great Blue formation, Chiulos member=-near top

Linoproductus aff. magnispinug
Identified bys: W. Sadlick

., Tooele County

M=17
Location: SW, SW, NW, Sec. 18, T. 8 S., R. 6 W., Tooele GCounty
Quartzite, tan, limonite specks
Great Blue formation, Chiulos member—-near middle
Calamites sp.
Not diagnostic
Identified by: Roland W. Brown

M-18
Location: NE, SE, SW, Sec. 11, T. 8 S.
Limestone, blue=-gray
Great Blue formation, lower limestone member
Large syringoporid coral
Identified by: W. Sadlick

R. 7 W., Tooele GCounty

3

M_!:z
Location: SE, NW, NW, Sec. 6, T. 8 5., R. 6 W., Tooele County
Limestone, blue=gray
Great Blue formation, upper limestone member-=-near base
Lithostrotionella sp.
Caninia? sp.
Identified by: W. Sadlick

M=20 -

Location: SE, NW, NW, Sec. 6, T. & S., R. 6 W., Tooele County
Limestone, blue—~gray
Great Blue formation, upper limestone member

Productid .

Faberophvlliums sp, (If correct, this genus ranges
much higher than heretofore
believed)

Identified by: W. Sadlick

M=2l
Location: SW, NE, NW, Sec. 6, T. 8 5., R. 6 W., Tooele County
Limestone, blue=gray
Great Blue formAtion, upper limestone member
Litheostrotlon? sp.
Identified by: W. Sadlick

M=22
Location: NW, NW, SW, Sec. 18, T. 8 S., R. 6 W.
Limestone, blue~gray, lens
Great Blue formation, Chiulos member
Linoprodugtus n. sp. aff. Stristifera brazerianus
Lithostrotion sp.

Tooele County

»
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Euomphalid gastropod
Horn coral, poorly preserved
Identified by: W. Sadlick

Location: SW, NW, SW, Sec. 18, T. 8 S., R. é W., Toocele County
Limestone, blue-gray, lens
Great Blue formation, Chiulos member
Spirifercid n . sp. aff, Spirifer bifurcatus
Dictvoglostig aff. D. inflatus

Linoproductus cf. L. pileiformis
Identified bys W. Sadlick

Cretaceous-Tertiary

KI=1
Location: NE, SE, SE, Sec. 3, T. 8 S., R. 7 W., Tooele County
Conglomerate, reddish~brown
Cretacecus=Tertiary?
Impressions of stems and pieces of wood
Identified by: Roland W. Brown
Plant remains (if they are such) are pieces of driftwood
Identified bys: Chester A. Arnold
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East slope spring, 121
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Eagt Tintic intrusive, 109
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Eureka Gulch, 32
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28
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Fillmore formation, 69, 72, 73
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Fish Haven sea, 78, 95
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Fluorite, 113, 117, 119
Flux limestone, 93
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Fossils, 16, 80, 81, 85, 90, 91, 92
Franconian age, 55
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Fucoids, 77
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Government Creek, 14, 109, 115
area, 121

Government Creek fault, 107, 116

Government Valley, 111

Grand Canyon region, 37
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Granite, 17, 19, 100, 101, 109,
111, 112, 113, 117, 118, 119,
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Granite stock, 99

Graptolites, 74, 75

Gravels, 108

Great Basin, 9, 29, 78, 79
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107
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Great Salt Lake, 9
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Guilmette formation, 85, 86
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37, 41, 43, Lbk, 45, L6, 47,
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Hubernite, 101, 119

Humbug formation, 87, 89, 90,
91, 92

Ibapah area, 80

ITbex Hills section, 69
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Igneous rocks, 99-103
intrusive, 99
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Indianapolis mine, 117, 118
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Iron Hope prospect, 116

Jack Valley formation, 82
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Joana limestone, 89

Joes Canyon, 14, 19, 100, 104,
120, 121

Johns Wash limestone, 57
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Juab formation, 72, 73-74

Juab limestones, 69

Judd Creek, 30

Juniperus Utahepnsis, 14

Jurassie rocks, 96

Kanosh shale, 72, 74-75, 77, 118
Keg Mountains, 41

King Canyocn dolomite, 84
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Lacustrine landforms, 112
Lake Bonneville, 14, 111, 112
Lake Mountains, 9

Lakeside Mountains, Utah, 9, 39, 86,

88, 89
Laketown dolomite, 79, 80, 81-82,
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Lamb dolomite, 52
Langston formation, 41, 44
Laramide fault, 104
Laramide orogeny, 103, 108, 109,
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mig-, 108, 109
late, 109
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Lead carbonate, 115
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73, 75, 83, 84, 85, 86, 87,
89, 90, 91, 92, 93, 96, 97,

Limonite, 31, 48, 91, 92, 101,
116, 117

Lion Hill, 43, 48, 105-106

Lion Hill thrusts, 107, 109

Little Cottonwood area, 28
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Little Valley Creek, 21

Little Willow series, 94
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Lone Mountain formation, 82

Long Trail shale, 93
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Meadow Creek, 30
drainage, 112
spring, 121
Meekoceras beds, 96
Mendha formation, 52, 55
Meramecian series, lower, 90
Merriam, C. W., 79, 82
Middle Cambrian limestones, 30
Mica, 39
Microcline, 101
Millard Belt, 83
Millard County, 9
Millard formation, 32, 39, 41-44,
45, 46
Millard limestone, 35, 44
Mineral Fork tillite, 19, 21
25, 28, 29, 94
Miocene, 100, 101
109, 113, 115,
early, 109
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road, 108
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Lookout Valley, 112
Ricos thrust, 105, 108
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Lynch dolomite, 33, 53

Lyndon limestone, 43, 44

Madison-Deseret contact, 88
Madison formation, 92

Madison limestone, 86, 87-89, 90
Madison time, 96

Magnesium rocks, 69

Magnetite, 99, 100, 101, 119

Mahogany
ledifoliug, 14
Malachite, 117
Malad Range, Utah, 80
Manganese, 113, 115, 116, 117, 118
oxides, 116, 118
Manganese oxide ores, 115

Manganese—fluorite-uranium veins, 118

Manhattan geanticline, 96

Manning Canyon shale, 90, 91

Marcasite, 91, 96

Marine waters, 95

Marjum formation, 45, 48, 49,
51, 52, 107

Marjum limestone, 52

upper, 93, 96
middle, 96
Mississippian rocks, 108
Mississippian system, 87-93
Montana phase, 108 .
Montana(?) time, 109
Monzonite, 99, 100, 103, 108
109, 113
Morgan mine, 116
Morris, H, T., 15, 31,
82, 88, 100, 109
Muscovite, 27, 118
Mutual formation, 17, 19, 25,
28, 29, 32, 94
Mutual(?s formation, 25-28, 30,
31, 94, 107
Mutual quartzite, 28
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Nevada formation, 84, 86
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Nopah formation, 55
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Pine Canyon, 14
Slope springs, 120
Peak formation, 57
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Notch Peak intrusive, 9
Nounan formation, 55
Nygreen, Paul W.,, 9

Oak brush, 14

Ochre Mountain limestone, 93

"0ld River bed," 111, 112

0ld Scotia mine, 15

Oligocene, 109

Olson, R. H., 15, 39, 47

Onagui fault, 105, 109

Onaqui Mountains, 13, 14, 88, 105
109

Onaqui Range, 103, 109

Oolites, 51, 95

Opex formation, 52, 53

Ophir City, Utah, 62,

Ophir group, 32-35

Ophir formation, 31, 32, 33, 35,
37, 43, Lh, 45, 46, 47, 62, 63

s

, 55, 71
63, 88

Ophir shale, 31, 33, 35, 37, 41, 44,

46, 63
Opohonga limestone, 64, 69, 72
Oquirrh Basin, 96
Oquirrh formatiomn, 9, 37, 93,
105, 1038
Ogquirrh Mountains,
45, 53, 62, 63,
90, 93
Oquirrh Range, 46,
Ordovician age, 9,
64, 69, 79, 80,
104, 105, 108 -
Early, 64
Middle, 77, 78, 79, 95
Late, 78, 79, 95
Ordovieian roek, 103, 107, 108
Upper, 69, 118
Middle, 118
Lower, 64, 69, 83, 95
Ordoviecian quartzites, 95
Ordovicilan shales, 103
Ordovician-Silurian boundary, 79-80
Ordovician system, 69-81
Ore deposits, 113
Orient formation, 75
shale, 75
quartzite, 75, 78
Orogeniec phases, 108-109
Orthoclase, 99, 100, 119
Orthoclase, phenocrysts, 101
Orthoquartzites, 77, 96
0x Yoke Canyon member, 84

97,

Utah, 41, 44,
64, 88, 89,

58, 63
15, 16, 57, 62,
93, 95, 100,

Paleocene phase, 109
Paleozoic, 9, 16, 17
early, 87
Paleozoic
Paleozoic
Paleozoice
Paleozoic

carbonate strata, 100
formation, 78, 80, 85
rocks, 99, 103, 104
seas, 96

Palmzr, A. R., 15, 44, 49, 51, 53,
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Park Utah Mining Company, 117, 118
Peasley limestone, 43, 44
Pediment gravels, 97, 99, 104,
111, 112, 120, 124
Pediments, 111-112, 120
high-level, 111
low=level, 112
Pegmatite deposits, 118, 119
Pennsylvanian age, 16, 96, 105
Pennsylvanian strata, 108
Penunsylvanian system, 93
Pentameroid. (brachiopods), 80, 81
Permian rocks, 96
upper, 96
"Phosphatic key bed or conodont
bed," 77
Piedmont, 94
Pilot (Pioche) shale, 41
Pinon Peak formation, 83
limestone, 86
Pioche-Busby contaect zone, 37
Pioche district, Wevada, 39, 43,
45, 46, 47, 48, 49, 51, 52,
55, 62, 79
facies, 29, 37
shale (also see shale), 29,
31, 33, 35-39, 63
Pisolites, 57
Phyllite, 17, 25
"black-banded," 17, 19
Plagioclase, 99, 100
Pleistocene, 14, 103, 108, 112
Pleistocens, 14, 103, 108, 112
Pleistocene terminal moraine, 97
Plioeene, 101, 103, 109
early, 108
Pliocene(?) age, 97, 108
Pliocene fault, 108
Pliocene~Pleistocene and Recent
alluvium, 96
Pogonip group, o4, 69, 72
Pole Canyon, 14, 17, 21, 99, 104,

105, 121

Pole Canyon anticecline, 103, 104, 105
Pole Canyon fault, 104

Pole Canyon formation, 47

Pole Canyon limestone, 41, 44

Pole Canyon thrust, 105, 107, 109

Porcupine prospect, 118

Post-Pennsylvanian age, 97

Precambrian age, 9, 15, 16, 17, 28,
29, 37, 75, 94-95, 99, 103, 116
late, 94

Precambrian-Cambrian boundary,
30

Precambrian-Cambrian contact, 29

29,

Precambrian correlation, 28-29
diabase, 116
metasediments, 100, 101, 117,
120, 121
quartzites, 31, 77, 104, 105,
117, 118
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rocks, 17, 25, 28, 94, 99, 100
103, 104, 105, 107, 108
section, 99
series, 29
(?) sill, 99
strata, 28, 94, 107
tillites, 104, 108, 117
Promontory Point, 9
Promontory Range, Utah, 39, 49
Prospect Mountain quartszite, 29, 31,
35
Proterozoic, 15
Provo, Utah, 96
Pyrite, 48, 101, 115, 116, 117, 118

’

Quartz, 31, 81, 83, 100, 101, 115,
116, 117, 118, 119
Drusy, 115
comb, 115
Quartz diorite, 99, 100
Quartz gangue, 116, 118
Quartz grains, 95
Quartz monzonite, 21, 117
Quartz, pegmatitic, 21
"Quartz schist" member, 9
Quartzites, 17, 19, 21, 25, 27, 28,
29, 31, 32, 33, 37, 39, 41, 58,
62, 69, 72, 77, 78, 83, 86, 87,
90, 91, 92, 93, 94, 97, 104, 107,
115, 116
calcareous, 39
argillaceous, 27
conglomeratic, 27, 32
Quaternary, 16, 97

Ran Rex Mining Company, 118
Recent, 103
time, 109
fault, 108
Red beds, Cretaceous or Tertiary,
93
Red Pine Canyon, 109
Red Pine Creek, 107, 109
fault, 107
Red Pine Mountain, 13, 35, 107
Red Pine shale, 28
Resser, C. E,, 62, 63
Resumé of Precambrian and Paleozoic
history, 94=96
Rhyolite, 99, 103, 107
flows, 121
Rhyolitic dikes, 99, 101, 120, 121
Richmond age, 79
Rigby, J. Keith, 9
Roberts Creek Mountains, Nevada, 79
Roberts Mountain formation, 82
Rocky Mountain geosyncline, 88
Ross, R. J., 75
Ruby Range, 96
Rush, Richard W., 9, 82, 84
Rush Valley, 14, 48, 109, 112

~ Shoaling areas,

Sadlick, Walter, 15, 90, 92, 93

Sagebrush, 14

Salem limestone, 90

Salients, 58, 64

Salisbury, William, 16

Salt Lake City, Utah, 96

Samarskite, 101, 119

Sande, 91, 92, 95, 96, 112

Sandstone, 32, 33, 39, 72, 77,
89, 97

San Francisco region, Utah, 89

Schist, 21, 33

Scolithes, 37

Sedimentary rocks, 111

Selma Hills, 9

Sentinal Mountain dolomite, 86

Serieite, 100, 118

Sevier Desert, 112

Sevier embayment, 111

Sevy Canyon, 80

Sevy dolomite,

Shale, 19, 21,
37, 41, 43,
75, 77, 87,
96

Shards, phosphatic, 77

Sharp, B. J., 15, 25, 28, 99

Sharp mine, 115, 116, 117

Sheeprock area, 21, 28, 29, 32, 33,
35, 44, 57, 58, 69, 78, 80, 94,
96, 103, 108, 109, 113, 118

Sheeprock Canyon, 14, 119, 120, 121

Sheeprock drainage divide, 105

Sheeprock-East Tintic area, 58

Sheeprock granite, 75, 78, 100, 101,
103, 104, 105, 108, 109, 111,
113, 115, 116, 117

Sheeprock monoecline, 103, 105, 107,
108

Sheeprock Mountains, 9, 13, 14, 15,
16, 17, 19, 21, 28, 29, 30, 31,
32, 33, 35, 41, 43, 46, 49, 57,
58, 63, 64, 69, 72, 74, 75, 80,
81, 83, 85, 86, 87, 88, 89, 97,
99, 101, 103, 104, 107, 108, 109,
111, 112, 113, 119, 120, 121

Sheeprock Mountain area, 81, 87, 99

Sheeprock Range, 25, 28, 41, 43, 46,
58, 62, 75, 99, 103, 105, 107,
109, 111, 112, 115

Sheeprock region, 71, 89, 94

Sheeprock section 35, 43, 51, 63,
69, 79

Sheeprock sequence, 32

Sheeprock series, 17, 19, 21, 25,
27, 30, 94, 97, 107, 116
upper, 25, 27, 29
lower, 25

Sheeprock-Simpson area, 72
Mountain region, 31

Sheeprock thrust, 104, 105, 108, 109

{see salients)

Silt, 52, 64, 87, 95, 96, 112

82, 83, 84, 95

25, 27, 29, 32, 33,
53, 58, 63, 64, 74,
88, 90, 91, 92, 95,
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Siltstone, 91, 97

Stromatoporids, 81

Silurian, 9, 16, 52, 69, 79, 80, 81,Sugarville, Utah, 13

82, 95
Upper, 82, 84
Middle, 95

Lower, 95

Silurian-Devonian contact, 82-83

Silurian fauna, 80

Silurian strata, 81

Silurian system, 81-83

Silver, 113, 115, 116

Silver King claims, 117, 118, 119

Silver Shield (Flying Dutchman)
mine, 117
portal, 121
water, 121

Simonson dolomite,

Simpson, J. H., 14

Simpson Mountains,
21, 27, 30, 41, 52,
74, 75, 78, 81, 87,
104, 105, 107, 108,
112, 117, 121

Simpson Range, 104

Simpson springs, 13, 14, 90

Skull Valley, 48, 103, 105, 109,
112, 121

Slate, 17, 19, 21, 25, 28, 32, 94,
115, 116, 118, 121
.basal, 27

Smithsonian Institution, 62

Snake Range, Nevada, 41, 44, 47,
57, 62

Soil, 100

South Oak Brush area, 15, 17

83,
13,

84-86

14, 15, 17,
71, 72, 73,
101, 103
109, 111,

Sulphides, 91, 115

Sultana mine, 117

Sultana ore body, mnew, 115

Swan Peak-Eureka quartzite, 69

Swan Peak formatiom, 75, 78

Swan Peak quartzite, 37, 58, 72,
73, T4, 75, 77, 78, 79, 95, 118

Swasey limestone, 32, 33, 35, 46,
47, 48

Talawag area, 27
Talawag Canyon, 47, 48, 112
Talawag Peak, 13, 19, 27, 30, 105
Talawag quartzite, 28, 30
Talus, 77, 97
Tapeats sandstone, 37
Tatow limestone, 41
Tertiary, 16, 99
Barly, 113
Late, 97, 120
Tertiary rocks, 97
Thomas Range, 80
Thorium, 118
Tillite, 17, 19, 21, 25, 28, 94,
104, 115, 116, 117
Tintic-Delaware deposit, 117
Tintiec mining district, Utah, 9,
15, 17, 19, 44, 47, 49, 51, 57,
72, 79, 82, 84, 86, 89
Tintic Mountains, 9, 13, 14
Tintic=Ophir contact, 32
Tintic-~Precambrian contact, 32

South Oak Brush Canyon, 21, 83, 100,Tintic quartzite, 28, 29, 30, 31,

118, 121

South Oak Brush Creek, 73

South Pine Canyon, 14, 103, 108,
117, 118, 120, 121

South Slope springs, 120

Spessartite, 100

Sphalerite, 115, 117, 118

Sphene, 100

Spence shale, 44

Spencer, A.C., 89, 90

Spring Canyon, 45, 121

Stainbrock, M. A., 15, 85

Stansbury Mountains, Utah, 93, 105

Stansbury Island, 62

Stansbury Range, 9, 14, 103, 109

"Stansbury salient," 62, 96

State Highway 36, 13

St. Charles limestone, 55

Steele, Grant, 15, 46

Stockton-Fairfield area, Utah, 32,
33, 46

Stockton, Utah, 14, 43, 62

Stokes, William Lee, 15, 80, 88

Stratigraphy, 16

Stream sands and gravel, 97

Stringham, B. S., 15, 75, 99, 100,
104

32, 33, 39, 63, 64, 77, 94, 107,
116

Tintic section, 69

Tintic, Utah, 80, 86

Tintic Western mine (Desert Tungsten)

100
Tooele County, 13
Topache formation, 89
Topaz, 119
Triassic rocks, 96
lower fauna, 96
Triassic Sea, 96
lower, 96
Trilobites, 48, 49, 51, 53, 63, 69,
71, 72, 75, 77
Trippe limestone, 51
Tungsten, 113, 118
Turquoise, 117

Uinta Mountains, 28, 62

Ulrich, E, D., 63

Uncompahgren system, 28

University of Utah, 9, 13, 15

Uranium, 15, 113, 117, 118

U.s. gtomic Energy Commission, 15,
11

U.S. Forest Service, 15, 121
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U,S,. Highway 6, 13

Utah, 9, 69, 74, 78, 80, 82, 88,
90, 93, 95, 96, 112

Utah Geological Society, 9

Utah-Wyoming shelf, 88

Ute limestone, 44

Varves, 64

Vernon, Utah, 13, 90

Vernon Creek, 14, 27, 103

Victoria formation, 83

Victoria and Pinon Peak formations
undifferentiated, 86-87, 89

Victoria quartzite, 86

Virgin Mountains, Nevada, 41, 44

Volcanie rocks, 101, 102, 103, 109,
112

Vugs, 80

Wah Wah formation, 71, 72-73

Wah Wah Range, Utah, 41, 43, 69

Waite, R, H., 82

Walcott, C. D., 37, 39, 41, 44, 47,
52, 55, 57, 62

Warsaw limestone,

Wasatch front, 94

Wasatch Island deposits, 21

"Wasatch line," 35

Wasatch Mountains, 9, 25, 28, 32,
62, 88

Wasatch Range, 25, 37, 96

Wasatch region, 94

Wasatch shelf area, 64

Water Canyon formation, 84

Water supply, 120-121

Webb, Gregory W., 9, 78

West Government Canyon, 107

West Government Creek, 111

West Lookout Hills, 32, 53, 57, 71,
72, 13, 74, 75, 77, 78, 81, 83,
84, 85, 86, 87, 89, 93, 97, 104,
105, 108

West Oak Brush Canyon, 39, 41, 111

West Oak Brush Creek, 111

West Oak Brush drainage, 35

West Red Pine Canyon, 52

West Red Pine Creek, 49

West Tintic area, 99, 101-102, 108

West Tintiec intrusive, 109

West
75, 78, 80, 83, 104, 113

90

Tintic mining distriet, 15, 21,

Wheeler, H. E. and Steele, Grant,
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Wheeler
Wheeler

formation, 48, 49, 51
strata, 49

Wheeler Survey, 63

Wheeler time, 64

"White" facies, 101, 119, 120

Williams, N. C., 15, 28, 39, 80, 84,

86, 119, 120
Wollastonite, 100
Wolframite, 101
Wolframite—quartz veins, 118
Woodman formation, 90
Woodpecker limestone, 86
Worm Creek, 58
Wright Ranch, 121
Wyoming, 9, 55

Young, John C., 9, 39, 80, 85

Zeller, E. J., 96
Zine, 113

West Tintic monzonite stock, 99, 100,

101, 104, 109, 113
West Tintic Mountains, 27, 78, 104
West Tintic Range, 108
West slope springs, 121
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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. Lehi 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 distriets 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 interpret her ‘‘native habitat, ‘Island Park,’ the plcturesque 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 Vicinitg6
N.E. Utah-N.W. Colorado, from Bulletin 42, (RS-42) Price $ .

BULLETIN 43 — Eastern Sevier Valley, Sevier and Sanpete Counties, Utah—With Reference
to Formations of Jurassi¢c 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 oll possibilities of the area. Price $1.00

BULLETIN 44 — Geology and Ore Deposits of the Silver Reet (Harrisburg) Mining District,
Washington County, Utah, by 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 togdis v?f;ﬁ

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—-Drillinf Records for Oil and Gas im Utah, compiled by Dr. George H.
Hansen, H. C. Scoville, and the Utah Geological and Mineralo%lcal Survey. From the
records of the Oil and Gas Leasing Branch of the Conservation Division, U.S. Geological
Survey. Contains a mip of each county on which has been %gtted 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 Bf recorgé

rice §5.



Bulletins — continued

BULLETIN 51 — The Rocks and Scenery of Camp Steiner, Summit and Wasatech 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 tpen 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 Mountains,PUltah.s o5

rice § .

BULLETIN 52 — Geologic Atlas of Utah — Emery County, by Dr. Willlam Lee Stokes and
Robert E. Cohenour. Contains 40 plates showing areal eology in five colors on a scale
%-inch to the mile. Text by Dr. Stokes, the eminent aut| oritY 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
sgbc%ivlsions of 1,000 feet of Silurian dolomites, and adjacent Ordovician an(if);?evo&lasg
strata. ce $1.

BULLETIN 54 — The Qil 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, Brigham Young University. 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, geomorphology 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 — Geology 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 by 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 Strutigraphi of the Park City
and the Phosphoria Formations, Utah ~— a Preliminary Report, by Thomas 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, Ri_ch 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 Oquirrth 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 1;;)aleogeography, 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 geries of county bulletins to form a GEQLOGIC 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, by 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



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... ... .o e $ .25

. Summary of the Cambrian Stratigraphy of Utah, 8 pages,

by Dr. Hyrum M. Schneider.. ... 35
The Tertiary of Utah, 8 pages, by Dr. J. LeRoy Kay.....coooooeeooeeeeenee. .35
Part I — Grand-San Juan Area, 24 pages 5
Part II — Uinta Basin Area, 25 pages 75
Gilsonite and Related Hydrocarbons of the Umta Basin,
26 pages, by Arthur L. Crawford 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
Survey, 44 pages 1.00
Colored Relief Map of Utah. ... e 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 .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, 1953 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, Utah, 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
bhenomena, 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-5T7.

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, No. 2, Fall, 1954 e amneenns

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. Marsell, 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.

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

25

.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 Geologists, Vol. 42, No. 10,
October 1958

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

75

25

50

25



GUIDEBOOKS

NOW AVAILABLE THROUGH

The Utah Geological and Mineralogical Survey

Guidebooks to the Geology of Utah

No. 3 (1948) ‘‘Geology of the Utah-Colorado Salt Dome Region, with Emphasis on
Gypsum Valley, Colo.,”” by Wm. Lee Stokes, University of Utah...

No. 4 (1949) “The Transition Between the Colorado Plateaus and the Great Basin in
Central Utah,”” by Edmund M. Spieker, Ohio State University.

No. 6 (1951) ‘‘Geology of the Canyon, House, and Confusion Ranges, Millard County,
Utah,” a symposium by twelve authorities

No. 7 (1952) “Cedar City, Utah, to Las Vegas, Nevada.’”” A symposium by 17 special-
ists »

No. 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 copies Geologic Map of Central Wasatch Mountains East of Salt
Lake Valley, Utah, with roadlogs; from Guldebook No. 8................(RS-38)

No. 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

No. 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 volcanic, erosional, and sedimentary record of Bear River,
Ogden, Weber, and Jordan Valleys. Edited by Dr. Armand J. Eardley...............

No. 11 (1956) ‘‘Geology of Parts of Northwesterm Utah.,”” Stresses the Raft River
Mountains and the Promontory region

No. 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.

No. 13. (1958) “‘Geology of the Stansbury Mountains, Toecele 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

RS-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-67c — Geologic Cross Sections of the Stansbury Mountains. 30 cents each or
75 cents per set.

. $2.50

$4.00

$4.00

$3.00

$4.00

$4.00

$4.00

$4.00



MISCELLANEQUS
Other Literature on the Geology of Utah

available through the
UTAH GEOLOGICAL AND MINERALOGICAL SURVEY

Symposium Volume — The Oil and Gas Possibilities of Utah. Compiled by Dr. George H.
Hansen and Mendell M. Bell. Bound volume sold out. Reprints available as listed on a
previous page. See Bulletin 54 for Oil and Gas Possibilities of Utah, Re-evaluated.

The Great Basin with Emphasis on Glacial and Postglacial Times. A bulletin of the University
of Utah (Vol. 38, No. 20). This symposium volume is composed of:

Part I — The Geological Background, by Eliot Blackwelder;
Part II — The Zoological Evidence, by Carl L. Hubbs and Robert R. Miller;

Part III — Climatic Changes and Pre-White Man, by Ernst Antevs.
Price $2.00

Low-Temperature Carbonization of Utah Coals. An exhaustive 872-page report of the Utah
Conservation and Research Foundation to the Governor and State Legislature.

Price $5.00
Wildcat Map of Utah (42” x 507) — Prepared by Utah Oil Report. Kept up to date. Every
oil well in Utah with latest information on status. Price $10.00

After Victory Plans for Utah and the Wasatch Front, by Dr. J. R. Mahoney and others.
Published by the Utah State Department of Pubiiclty and Industrial Development —
A comprehensive summary for postwar develospment; two hundred seventy-five (9” x 117,
fine print) pages replete with graphs and other illustrations dealing with (I) Wartime
Economic Changes and Postwar Industrial Readjustments in Utah; (II) Agriculture;
(II1) Water and Power; (IV) Trangportation and Freight Rates; (V) Recreation and
Rehabllitation Areas; and (VI) Public Works. Supply limited. Price $2.00

The Western Steel Industry — With Special Reference to the Problems of Postwar Operation
of the Geneva Steel Plant, by Dr. J. R. Mahoney (then, 1944-45), Director, Bureau of Eco-
nomic and Business Research, University of Utah; (later, 1954-55) Senior Specialist in
Natural Resources for the Library of Congress, Washington, D.C. Scholarly, well-illus-
trated, exhaustively treated. Price $1.00

Measures of Economic Changes in Utah — 1847-1947. Charts, tables, graphs, and diagrams
summarize a vast collection of data on Utah's ‘‘first hundred years.’”* Mineral, forest, and
farm products, education, taxes, state expenditures and receipts, dplus population and
employment information are a few of the statistics here presented. Published by the
Bureau of Economic and Business Research, University of Utah. Price $1.00

Glossa.r%o! Selected Geologic Terms, With Special Reference to Their Use in Engineering,
by Dr. William Lee Stokes, Head of Department of Geology, University of Utah; and
David J. Varnes, Geologist, U.S. Geological Survey. Approximately 2,670 definitions
delineating current shades of usage for the most important terms in geology and geologic
engineering, a dictionary for those who would familiarize themselves with the science of
geology. Price (paperbound) $2.75

Uranium, Where It Is and How To Find It, by Paul Dean Proctor, Ph.D., Geologist, Columbia-
Geneva Steel Div., U.S. Steel Corp.; Edmond P. Hyatt, M.S., and Kenneth C. Bullock,
Ph.D., both of the Geology Department, Brigham Young University. A 96-page summary
of material the uranium prospector wants to know, a non-technical explanation of geologic
facts of interest to the layman. Contains 18 full-page maps.

Price (paperbound) $2.00; (flexible plastic) $2.50

Uranium, the World’s Expanding Frontier, by Armand J. Eardley, Ph.D., Dean of the College
of Mines and Mineral Industries, University of Utah; William Lee Stokes, Ph.D., Head of
the Department of Geology, University of Utah; F. W. Christiansen, Ph.D., Norman C.
Williams, Ph.D., Associate Professors, Department of Geology, University of Utah; and
Clifford L. Ashton, LL.D., partner, law firm of Van Cott, Bagley, Cornwall, and McCarthy.
This volume is written for the layman. It is designed for the businessman interested in
the economics of uranium, and for the average citizen interested in the future of this
energizer of the atomic age and the impact it portends for the future of manl;lntd. $2.00
rice $2.

The Red Hills of November — A Pioneer Biography of Utah's Cotton Town, by Andrew Karl
Larson. An interesting, scholarly account replete with the incidents of pioneer life
in the town of Washington in Utah’s Dixie, and the adjustments forced upon the early
settlers by Nature’'s stern environment. Professor Larson is primarily an historian and
student of the social sciences but he has checked his geology with members of that pro-
fession, Price (clothbound) $5.00

Gazetteer of Utah Localities and Altitudes, a University of Utah, State Institute of Fine Arts,
and W.P.A. cooperative project. Lists locations and altitudes of many Utah towns, cities,
mountains, mines, lakes, streams, and other features. Published 1952, Price $1.50

Outline of the Geologic History and Stratigraphy of Utah, by Dr. Wm. Lee Stokes and E. B.
Heylmun, Utah through geologic time. 36 pages. Price § .75



Free Reprints and Circulars of the Survey

Circular 17 — Uranium Deposits Covered by the Radient Claims, Kane County,
Utah, by Alfred M. Buranek.

Circular 23 — The Resinous Coals of Salina and Huntington Canyons, Utah, by
Alfred M. Buranek and Arthur L. Crawford.

Circular 24 — Utah Iron Deposits other than those of Iron and Washington
Counties, Utah, by Arthur L. Crawford and Alfred M. Buranek.
Circular 25 — The Occurrence of Celestite on the San Rafael Swell, Emery
County, Utah, by Arthur L. Crawford and Alfred M. Buranek.
Circular 28 — The Molybdenum Deposits of White Pine Canyon, near Alta, Salt

Lake County, Utah, by Alfred M. Buranek.

Circular 35 — A Reconnaissance of the Geology and Mineral Deposits of the
Lake Mountains, Utah County, Utah, by Arthur L. Crawford and Alfred
M. Buranek.

Circular 36 — Fluorite in Utah, by Alfred M. Buranek.

Circular 37 — Metal Mining in Utah (1935 to 1950), by Dr. C. E. Needham and
Alfred M. Buranek.

Circular 38 — Diatomaceous Earth near Bryce Canyon National Park, Utah, by
Arthur L. Crawford.

Circular 39 — The Library of Samples for Geologic Research, Mines Building,
University of Utah — Facilities and Potentialities, by Arthur L. Craw-
ford. Descriptions of facilities and services of the Library with a list of
oil well samples on file for study.

RS-23. Oil and Gas Wells of Utah (through 1948) plotted on map. Formerly
charge items, reprints RS-14 and RS-23 from the “Oil and Gas Possi-
bilities of Utah” are now superseded by our new Bulletin 50, Drilling
Records for Oil and Gas in Utah.

RS-28. Plate VII — Geologic Index Map of Utah
(showing U.S. Geological Survey Publications in Utah)

RS-29, Plate VIII — Geologic Index Map of Utah
(showing other than U.S. Geological Survey Publications in Utah)

RS-30. Utah Raw Materials of Interest to the Chemical Engineer—A reprinted
summary by Arthur L. Crawford, published in Chemical and Engineer-
ing News (Vol. 27, p. 3017, Oct. 17, 1949).

RS-32. Ozokerite — A Possible New Source — A Challenge to Research, by
Arthur L. Crawford.

RS-45. Geology in the Grade Schools, by Dorsey Hager. Reprinted from Science,
Vol. 114, No. 2949,

RS-53. The Mineral Industry of Utah — 1953, by Paul Luff.

RS-54. Underground Storage of Petroleum Products in Utah, Location and De-
sign, by Arthur L. Crawford. Will our petroleum storage facilities go
underground? Some practical considerations.

RS-61. The Mineral Industry of Utah-— 1955, by Frank J. Kelly, William H.

) Kerns, Breck Parker, and Alfred L. Ransome.

RS-62. The Mineral Industry of Utah — 1956, by Frank J, Kelly, William H.
Kerns, and Breck Parker.

RS-63. Abstracts of papers at AAPG-SEPM Annual Meetings 1956.

RS-70. Geologic Atlas of Utah, A Further Progress Report, by Elizabeth V.
Larson.

RS-72. Mineral Production in Utah in 1958. Prepared and published by the U.S.
Bureau of Mines in cooperation with the Utah Geological and Mineralogi-
cal Survey.

RS-73. The Mineral Industry of Utah — 1957, by William H. Kerns, Frank J.
Kelly and D. H. Mullen.

PLEASE NOTE: We are required by law to collect from residents of Utah a sales
tax of 2% on all purchases. Therefore, when sending mail orders,
Utahns should add 2% to our listed prices.
ARTHUR L. CRAWFORD, Director
UTAH GEOLOGICAL AND MINERALOGICAL SURVEY
200 Mines Bullding, University of Utah Sait Lake City, Utah
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