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UTAH GEOLOGICAL AND MINERALOGICAL SURVEY 

The Utah Geological and Mineralogical Survey was authorizcd by act of 
the Utah State Legislature in 1931; however, no funds were made available 
for its establishment until 1941 when the State Government was reorganized 
and the Utah Geological and Mineralogical Survey was placed within the ncyV 
State Department of Publicity and Industrial Development where the Survey 
functioned until July 1, 1949. Effective as of that date, the Survey wa~ 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 19;"9) 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, cemen1 
materials, mineral waters and other surface and underground water supplies 
mineral fertilizers, asphalt, bitumen, structural materials, road-making rna· 
terials, their kind and availability; and the promotion of the marketing 01 
the mineral products of the State. 

3. "The investigation of the kind, amount, and availability of the variow 
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 BureaL 
of Mines, in their respective functions including field investigations, and thE 
preparation, publication, and distribution of reports and bulletins embodyin§ 
the results of the work of the Survey. 

6. "The preparation, publication, distribution and sale of maps, report~ 

and bulletins embodying the results of the work of the Survey. The collectior 
and establishment of exhibits of the mineral resources of Utah. 

7. "Any income from the sale of maps and reports or from gifts or froIT 
other sources for the Survey shall be turned over to the State Treasurer anc 
credited by him to a fund to be known as the Survey Fund to be used unde) 
the direction of the Director of the Sun'ey for publication of maps, bulletin~ 
or other reports of investigation of the Geological and Mineralogical Survey.' 

The Utah Geological and Mineralogical Survey has published maps, cir 
c\llars, 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 othel 
information concerning the geological and mineralogical resources of Uta} 
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University of Utah 
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FCREio.'OHD 

Should oil or gas ever be fcund in the Pale~z)ic sediments ~f 
he Great Basin, ttis Bulletin 57 ~ill be ~f i~mediRte, prnctical, 
nd impelling concern. 

The Swan Peak and Eureka "quartzites," eften friable and po­
ous, are pcssible reGerv0irs for oil and gas. The thick lireestone 
nd dolomite fermation;, abovo and below these beds are pC3sible 
etr(;liferous S(;urce r:)ck;,. There are fe'''; :)ther f'..)rmnt.:i·'ns ir. t::e 
hick Paleozoic sequence of western Utah ~hich so well offer the 
ossibility of rOGerv:d.r accumulatl(·n. 

Aside from its economic implicati:)ns, thl;, bulletin has great 
cientific value. It represents the type :)f basic research neces­
ary before applied :ltt:.dien can be made with any degree of c:)nf1-
ence. 

In 1948 the new Utah Geclogical and Mineralogical Survey, then 
subdepartment. under 'Lhe Haw Materials Division of tr.e Utah State 

epartment :)f Publicity and Industrial Dovelopment, had cnly a 
keleton staff with a budget loo limited and a futuro ~O:) precarious 
olitically t..; ju:;tlfy ur even mako possible the employment of a 
taff adequate to d!scharge the duties placed upon i~ by the law 
realing the Survey and the directive from t.he Governcr a.ctlvati;lg 
t:l program. Henco, th,;se in charge of the Survey cast ab:)at fer 
nexpensive, cocpera.tive methods of initiaLing fundamental reGearch 
n stratigraphy and ~lruc~ural ge:):~gy in Utah bef~re trying tc de­
elop bulletins on the ~)il a!1.d ga3 po;;sibilities of Utah and ether 
cunumic problem:.l con"tnnlly in the mi!1.d;, ::->f th:)se '.ih·.) '.iculd exploit 
ur resources. Dr. Webb, the ~uth()r ;1' this bulletin, was then a 
andidate f(..'r"a ma:;ter's deeree at C:;lumbi~ :Jniversity and was (;ne 
f a team of Columbia graduates dcine field -.;:~rk in Utah as a basis 
or advanced degrees in ge0lc;gy. In c'';~ls:lltatiun '-1:'(.:1 their majrr 
rofessor, Dr. Marshall Kay, agreement;, ;.:erc oade between t:le3c grad­
ate:; and the state :::f Uta.h tc cccpernLe with :,he :Jtqr. Geological n.nd 
inoralogicai Survey. The problem;, whjch had been selected were such 
:=; to test their research capabilitie" and give promise of having 
nduring significance fer the geclogic professi.,n. 

Doctorate dissertBtio!1.;' by two ~f these Cc]umbiA graduates 
ave given rise to Bul~e~i!1.s 38, 39, 48, and 53 of thi~ series. 
imilar contracts with graduates from rtah and other universities 
ave furnished "grist f8r t~e mill" of the Utah Geological and 
ineralogicHl Survey. 

Bulletin 57 by Dr. ~ebb was pustpQned until his master's thesis 
auld be onlarged, embellished, and ccmplet..ed as a d()ct.;rate dis­
ertati:)n. The long investigatl~ns carried cut by Dr. Webb f:)r 
oth the master's and Ph.D. degree:; have given hiI!l a grasp sf t:-:e 
ubject seldom attained by an author of such a bulletin. In my 
pinion, Bulletin 57 will 3tand the test cf time and will be con­
ulted in years to come as long as stUdents try to solve the intri­
ate relations of sedimentation, paleogeography, and geom)rphclogy, 
s well as the stratigraphic sequence in the Great Basin. 

Arthur L. Crawford 
Director, Utah Geological and Mineralogical Survey 
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MIDDLE ORDOVICIAN 

DETAILED STRATIGRAPHIC SECTIONS 

FOR WESTERN UTAH AND EASTERN NEVADA 

1 By Gregory W. Webb 

ABSTRACT 

Stratigraphy of two Middle Ordovician quartzite 
formations is traced from the Ibex area of west-central Utah 
into eastern Nevada and eastward and northward in Utah. The 
higher formation is equivalent to the Eureka quartzite of 
Nevada, where it is transgressive in its type area. The 
lower quartzite is defined as a· tongue of the Swan Peak 
quartzite, its supposed equivalent. The Eureka quartzite is 
thought to lie directly on the lower quartzite in central 
Utah, but westward a newly defined dolomite formation inter­
venes, bearing a widespread coral biostrome. Correlations 
with northern Utah formations remain in doubt, largely due 
to the lack of Middle Ordovician rocks on a broad arch-like 
area west of Provo. It is thought that some or all of the 
massive quartzites referred to the Swan Peak in northern 
Utah actually may be the younger, transgressive Eureka 
quartzite of Ibex and Nevada, rather than the equivalent 
of the lower quartzite of Ibex. 

The lower, Chaz~.n, quartzite of the Ibex area 
records an important regression following Cambrian and 
Canadian carbonate depOSition, although the sands remained 
largely restricted to west-central Utah. Succeeding dolo­
mite deposition was followed by regressive sand depOSition 
forming the lower portion of the Eureka quartzite. Uplift 
and erosion occurred in north-central Nevada and possibly 
in central and northern Utah as well. Transgressive Eureka 
sands blanketed eastern Nevada and possibly most of western 
Utah late in medial Ordovician. Subsequent emergence of the 
Eureka sands prior to burial by the thin later Ordovician 
dolomites is probable. 

1 Adapted from a dissertation presented to the Department 
of Geology, Columbia University, New York, 1954, in partial 
fulfillment of the requirements for the Ph.D. degree. 
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Figure 1 
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INTRODUCTION 

Medial Ordovician sedimentary quartzites have long 
been recognized in the miogeosynclinal eastern Great Basin 
(Hague, 1892; Kirk, 1933) where they form a prominent inter­
ruption in the thick and otherwise continuous sequence of 
carbonatites which was deposited during early and medial 
Paleozoic. Scattered observations on the Eureka quartzite 
were summarized and analyzed by Kirk (1933). Ross (1949, 
1951) discussed the Swan Peak formation in connection with 
stratigraphy of the underlying Garden City formation. Hintze 
(1951, 1952) discussed the stratigraphy and paleontology of 
the Pogonip group, and summarized the stratigraphy of the 
two quartzite formations. This report deals specifically 
with the Middle Ordovician stratigraphy of eastern Nevada 
and western Utah in greater detail. 

The primary problems are the relationships of the 
two quartzite formations, and their distributions and origins. 
It is indeed fortunate that the Ibex area, used by Hintze 
(1951, 1952) as the type area for his Pogonip formations, 
also exposes both quartzite formations such that they are 
readily distinguished. Accordingly, the Ibex area is like­
wise considered as the reference area for the formations 
discussed in this report despite the location o£ the type 
sections of the quartzite formations at other localities. 

Much of the field work was done in conjunction 
with Dr. Hintze and it is intended that this report and its 
detailed stratigraphic sections be considered as a companion 
to his excellent bulletins by those desiring detailed know­
ledge of the Ordovician. 

Most of the sections are in the faulted desert 
ranges, which offer many excellent and long exposures of 
the stratigraphic column. The sections are located as well 
as possible, considering the inadequacy of the available base 
maps. Land plat, Forest Service, Grazing Service, highway, 
and available topographic and geologic maps were used where 
possible. Except for interior portions of the ranges, most 
of the desert country is served by passable roads and trails. 

Outcrops were measured and described in the field 
and paleontologic and lithic samples studied in the l~bora­
tory. Correlations were made in the field except where the 
Eureka and Swan Peak quartzites could not be distinguished 
by megascopic characteristics and stratigraphic position. 
In such oases, microscopic observations aided in correlation. 

-9-
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Figure 2. Eureka quartzite at Crystal Peak section; upper 
sandstone member showing knobby weathering ledges typical 
of the member in the Confusion Range area. 
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STRATIGRAPHIC UNITS 

Pogonip Group 

Hintze has restricted the previously loose term 
Pogonip to six Ordovician formations defined at and around 
Ibex in the Confusion Range of western Utah (Hintze, 1951). 
The House, Fillmore, and Wahwah limestones are Canadian; and 
the Juab limestone, Kanosh shale, and Lehman limestones and 
quartz arenites are Chazyan. Except for the Kanosh shales, 
these Pogonip formations continue westward to central Nevada 
with little change of lithology, fauna, or thickness. The 
Lehman calcilutites thicken westward from Ibex, replacing 
the overlying Swan Peak quartzites, the newly named Crystal 
Peak dolOmite, the lower beds of the Eureka quartzite, and 
the underlying Kanosh shales. 

In the Ibex area, the base of the Lehman formation 
was defined as the base of the lowest quartz sandstone ledge 
and the upper limit as the top of the highest calcilutite 
beneath the Swan Peak quartz sandstone ledges. The formation 
is thinly bedded bluish-gray weathering gray calcilutites 
and variously colored quartzites 195 feet thick. Below the 
6-foot basal quartz sandstone lie 550 feet of siltstones 
and olive gray shales of the Kanosh formation. The sequence 
is essentially a gradational one upward from fine calcisil­
tites of the Juab limestone through argillites, calcilutites, 
and intercalated quartz sandstones to continuous quartzites 
of the Swan Peak formation. Hintze divided the faunas of 
the Kanosh and Lehman formations into two zones. The zone 
like zone M of Ross in northern Utah (Ross, 1949), charac­
terized by Orthls mlchaells Clark, Anomalorthis utahensis 
Ulrich and Cooper, Macronotella sP., Leperditia sP., and 
~leutherocentrus sp. is in the lower 300 feet of the Kanosh 
shale. In northern Utah this zone is in the Swan Peak for­
mation directly below its quartzites rather than 400 feet 
or more below them as at Ibex. The higher Kanosh shales and 
the overlying Lehman beds bear a fauna designated as zone N 
and characterized by abundant Leperditia sp. cf. ~. ~ 
Whi tee 

Swan Peak Quartzite 

The Swan Peak quartzite in northern Utah and south­
eastern Idaho is defined as conSisting of all beds above the 
Garden City limestones and dolomites and below the Upper 
Ordovician dolomite (Ross, 1949; Richardson, 1913). Its 
lower portion is almost identical in lithology and fauna 
~ith the Kanosh shale of western Utah, and its upper vitreous 
Rember closely resembles the Swan Peak (1) quartzite of the 
same area, but the intervening Lehman limestone is absent 
~orthward (Hintze, 1951). 
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At Smooth Canyon, Ibex, the 243-foot Watson Ranch 
tongue of the Swan Peak quartzite is described and named 
for Jack Watson's Ibex ranch. It is divided by numerous 
strongly developed bedding planes. In general, its quartz 
ar~nite beds weather to an iron oxide-stained, reddish-brown 
colored surface, although many of its lower beds are light 
gray or yellow weathering. The lower lOa feet of white or 
gray quartz sandstones and quartzites are ledge forming, 
especially in the lower part. A succeeding 65-foot bluff 
of very thickly bedded, reddish weathering quartzites forma 
the most prominent exposure; it is overlain by g feet of 
dolomitic calcisiltite and 62 feet of thinner-bedded, cross­
laminated, reddish-brown weathering light gray quartz sand­
stones with thin seams of fucoidal shales o The section on 
the southeast nose of the Ibex Hills, about 4 miles to the 
east, is similar, though perhaps more massive. 

The Watson Ranch tongue of quartzite at Ibex is 
correlated tentatively with the Swan Peak quartzite of north­
ern Utah because of similar lithology and similar strati~ 
graphic position above similar and synchronous fossiliferous 
beds; the Ibex occurrence is believed to be of the same age 
as that currently assigned to the Swan Peak of northern Utah. 
Correlation with the Swan Peak serves to emphasize the dis­
tinction between early Middle Ordovician quartzites and the 
younger Eureka quartzite. It does not, however, take into 
account a possible alternative, the correlation of the north­
ern Utah Swan Peak with the Eureka quartzite, as suggested 
recently by Ross (1953). These problems are discussed in 
greater detail later in this paper. 

Crystal Peak Dolomite 

The dolomite separating the Watson Ranch tongue 
of the Swan Peak quartzite from the overlying Eureka quartz­
ite in west-central Utah is 85 feet thick at Smooth Canyon, 
sharply bounded at the base but gradational into the Eureka 
formation. The dolomites are closely parted by reddish or 
yellow silt seams, are gray or black-colored, and fine or 
medium in grain. About 50 feet from the base are thin inter­
calations of quartz sandstones and Siltstone, below more 
completely dolomitic rocks. The beds yielded Pseudomera sp. 
and an orthocone cephalopod near the base, and at 60 feet a 
fragment of coralline limestone, apparently Eofletcheria ap. 

The dolomite, the "dolomite member" of Hintze 
(1951), is better seen at the Crystal Peak section, 10 miles 
to the southwest of Smooth Canyon, and is defined there as 
the Crystal Peak dolomite o Eighty-nine feet thick, it is com­
posed of dolomites and some intercalated limestones, separated 
from the underlying Swan ~eak quartzites with a sharp boundary 
but grad~ng upward into the Eureka quartzites. Thirty-nine 
feet of medium gray-weathering calcarenites and calcilutites, 
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shale-parted and silty, form a long basal slope, overlain by 
16 feet of silty, intercalated olive-weathering dolomites and 
bluish-gray calcilutites, followed in tarn by 38 feet of 
medium-grained dark gray-weathering silt-parted finely grained 
dolomites. At 66 feet from the base, and for 2 feet upward, 
colonies of Eofletcheria sp. form a prominent ledge. 

Eureka Quartzite 

The Eureka quartzite was named by Hague in the 
Eureka district (Hague, 1883). Sections in the disturbed 
rocks of the district are poor, so Kirk designated exposures 
on the southwest side of Lone Mountain about 18 miles north­
west of Eureka, as the type section of the formation (Kirk, 
1933). That section completely exposes the quartzite and 
parts of the overlying Hanson Creek and underlying Pogonip 
formations. He divided the Eureka quartzite into three parts: 
(1) the basal 75 feet or so of brownish cross-bedded quartz 
sandstones and underlying quartz sandy dolomites, believed 
to be a thinner facies of the argillaceous sediments of the 
Antelop~ Valley area; (2) the main mass, 150 feet or so of 
dense, vitreous white quartzite; and (3) the uppermost 0 to 
3 feet of dolomitic sandstones forming the basal beds of the 
Upper Ordovician rocks, which Kirk thought to lie discon­
formably on the Eureka formation. 

The Eureka quartzite at Lone Mountain is considered 
by the writer to be restricted to 181 feet of relatively pure, 
brownish, cross-bedded quartz sandstones and the overlying 
dense white quartzites. Forty feet of dolomites at the base 
now are assigned to an unnamed formation of the Pogonip 
group rather than being included as a dolomitic facies of 
the lower Eureka. Exclusion of the dolomite from the Eureka 
will involve a redefinition of the Lone Mountain section, 
chosen by Kirk (1933) as the redesignated type section to 
replace the original type area of Hague (18\83) in the Eureka 
district. Such formal redefinition awai'D,s a later paper. 

The writer believes that the 40 feet of dolomites 
excluded from the Eureka at Lone Mountain is separated from 
the Eureka by a dis conformity which becomes of greater mag­
nitude northward in Nevads, but which is not recognizable 
in Utah. The Eureka quartzite is divisible into lithic 
members in central Nevada, two of which are recognizable in 
western Utah; the remainder of the formation in western Utah 
is the equivalent of the other four Eureka members of central 
Nevada. The members recognized in Nevada are used in the 
present report where applicable. 

At Lone Mountain the restricted Eureka quartzite 
consists of 35 feet of vitreous quartzite weathering yellow­
ish-brown to dark reddish-brown, 95 feet of massively to thin­
ly bedded and cross-bedded whit~ quartz sandstones and quartz­
ites, and an upper member, 48 feet thick, of grayish quartz 
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sandstones; the upp .. er member has a sharp contact with the' 
middle member but grades upward into three feet of quartz 
sandy dolomite, which in turn is overlain by dark gray dolo­
mites with a sharp contact. The Lo'ne Mountain section is a 
good type section in that it is typical of the Eureka quartz­
ite in the area surrounding Eureka, Nevada; within the central 
Nevada area, however, the Eureka quartzite includes a dolomite 
member; and eastward in Nevada the formation includes three 
quartz arenite members not represented within the type Eureka 
quartzite. They are to be discussed in more detail in a 
future paper. 

Post-Eureka Carbonatites 

In Utah and eastern Nevada, dark dolomites overlie 
the Eureka quartzite, or lie on older formations where the 
Eureka is absent. The dolomites are referred to the Fish 
Haven formation, which was defined in southeastern Idaho, 
v here it disconformably overlies the Swan Peak quartzite 
(Richardson, 1913). In Nevada, the equivalent dolomite is 
the Hanson Creek formation (Merriam and Anderson, 1942; 
Merriam, 1940). 

Only locally are the dolomites fossiliferous; 
within the area of this report, the writer was unable to 
verify their age classification, except at the Steptoe sec­
tion, near Ely, Nevada. Both at Steptoe and in northern 
Utah they are Upper Ordovician, but in central Nevada some 
are believed older. 

Figure 3. Tunnel Spring Mountain, Dese~t Range Experiment 
Station. Uppermost white formation is Eureka quartzite, 
underlain by darker Crystal Peak dolomite; sandstone and 
quartzite ledges in slope below dolomite are th~ Watson Ranch 
tongue of the Swan Peak formation. 
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CLASSIFICATION 

Hintze (1951) has classified Pogonip formations at 
Ibex as Canadian and Chazyan. House, Fillmore, and Wahwah 
limestones are Canadian; Juab limestone and Kanosh shale are 
early Chazyan; and Lehman limestones and Swan Peak shales and 
quartzites are later Chazyan. The Swan Peak quartzite of 
northern Utah, which includes the equivalents of the Lehman 
and Kanosh formations, is classified as Chazyan by Ross 
(1951)0 Hintze concluded that the trilobite-brachiopod lime­
stone facies of the Pogonip group did not readily correlate 
with the cherty carbonate-molluscan facies of the Lower 
Ordovician of the southern and eastern United States, finding 
only the lowermost Pogonip fauna to be comparable to faunas 
found eastward. Younger Pogonip formations and faunas remain 
as a standard for the Cordilleran miogeosyncline without de­
tailed correlations with Canadian and Chazyan formations 
elsewhere. 

Juab limestone and Kanosh shale faunas are compared 
with the Chazyan Joins formation of Oklahoma, and the Lehman 
formation is provisionally correlated with the Oil Creek for­
mation (Hintze, 1951). In general, the Chazyan faunas of 
the Juab and overlying formations bear similarities with 
Appalachian faunas believed Chazyan as well as to those of 
the Arbuckle area. The Watson Ranch tongue of the Swan Peak 
quartzite is Chazyan, with the upper boundary in probably the 
later Chazyan. At Crystal Peak Eleutheroceutrus sp., Macro­
notella spo, and a small Leperditia SPa were found in inter­
calations within the quartzites; and Orthis SPg cf. ~. 
michaelis Clark was found in the Eofletcheria zone in the 
overlying Crystal Peak dolomite. These forms are typical 
of the Chazyan Lehman formation, indicating little faunal 
changes during the spread of the Swan Peak sands. 

The age of the Crystal Peak dolomite itself remains 
less certain. Its meagre fauna suggests Chazyan age. In 
addition, regional correlations imply that hoth the Crystal 
Peak and the basal Eureka beds of Utah are older than a 
fossiliferous unnamed pre-Eureka formation in the Antelope 
Valley area of central Nevada, which is believed by the 
writer to be Trentonian and possibly later Bolarian. Regres­
sive sand deposition formed the basal portion of the Eureka 
quartzite of the Ibex area, post-dating the Crystal Peak 
accumulation. Allowing some time for the basal Eureka 
regression, the Crystal Peak formation should be no younger 
than earlier Bolarian g Accordingly, the Chazyan-Bolarian 
boundary is tentatively located at or near the widespread 
Eofletcheria zone of the Crystal Peak dolomite. 

An older age for the Crystal Peak may be postu­
lated as an alternative. The brachiopod Sowerbyites forms 
a prominent zone near the base of the fossiliferous Bolarian 
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(?)-Trentonian sequence in the Antelope Valley area of 
Nevada. In the eastern United States Sowerbyites is found 
only in the upper Chazyan, suggesting 0hazyan age for at 
least part of the beds in Nevada, and hence Chazyan age for 
the presumably older Crystal Peak and upper, unfossiliferous 
Swan Peak sequence. Sowerbyites, however, is found asso­
ciated with a Trentonian fauna in Arctic Canada (T~ichert, 
1937), so post-Chazyan age for the Antelope Valley sequence, 
as assumed by the writer, is not inconsistent. 

The lower portion of the Eureka quartzite is 
believed to be Bolarian and possibly earliest Trentonian on 
the basis of correlations with the Antelope Valley sequence. 
Pre-Eureka erosion is prominent in north-central Nevada, 
and synchronous reworking, and possibly erosion, may have 
taken place in the Ibex area; its diastemic or erosional 
surface is not recognized, however, as the lower Eureka 
quartz arenites are very similar to and apparently continu­
ous with the later, transgressive, Eureka deposits. The 
latter are believed to be later Trentonian, as they lie on 
the fossiliferous Trentonian formation in the Antelope Valley 
area and are overlain by shaly li~estones with a Trentonian 
fauna in the Roberts Mountains to the north of Antelope 
Valley. 

The dolomite above the Eureka in Utah and eastern 
Nevada is later Cincinnatian (Richmondian) where dated. 
The silicified faunule from the dolomites immediately above 
the Eureka quartzite at Steptoe, Nevada, bears a close re­
semblance to faunules from the later Richmondian Maquoketa 
shale of Iowa. To the writer's knowledge no early or medial 
Cincinnatian faunules have been described from localities 
within the area of this report. Apparently marine Cincin­
natian deposition was limited to Richmondian as was the case 
in much of North America. 
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REGIONAL STRUCTURAL CONSIDERATIONS 

Paleozoic and later rocks in the central and eastern 
Great Bas~n have been deformed by folding and faulting and 
penetrated locally by intrusions. Normal faulting has long 
been oonsidered a major factor in the development of the 
present structure and topography of the ranges, and folding 
and thrust faulting have been recognized in many localities. 

The Paleozoic engeosyncline, or outer and volcanic 
geoayncline, was deformed by the growth of the Manhattan 
geanticline in west-central Nevada in Devonian (Nolan, 1943 
p. 142). Ferguson (1933) and the present writer record dis­
turbances of a lesser nature in central and northern Nevada 
in Silurian and Ordovician. Subsidence of the geanticline 
was followed by extensive folding and eastward overthrusting 
which developed along the westerly margin of the miogeo­
syncline in later Paleozoic and post-Paleozoic orogenies 
(Kay, 1952; Roberts and Arnold, 1952). Thrust faulting is 
recognized along much of the Wasatch trend of central Utah, 
which is the boundary between the miogeosyncline and the 
craton, as well as in central Nevada. In addition, several 
thrusts are reported within the miogeosynclinal Millard Belt 
of eastern Nevada and western Utah. Folding and thrusting 
continued into Tertiary and were succeeded by block faulting 
(Nolan, 1943). 

The western argillites and included volcanics 
(Vinini) were carried onto the miogeosynclinal Pogonip and 
Eureka facies by the late Paleozoic thrusts in central 
Nevada, rendering a strong stratigraphic contrast which 
serves to outline remnants of the thrust plate (Merriam and 
Anderson, 1942). Within the broad miogeosyncline, however, 
the Ordovician rocks studied generally have such gradual 
lateral variations that large displacements may actually 
exist without causing stratigraphic anomalies which define 
such structures. 

Possibly anomalous situations do exist both to 
the north and south of the ill-defined arch in the Tooele 
County area. The Stansbury Island section of over 1,000 feet 
of Ordovician quartzites and intercalations is only about 
10 miles north of the northern Stansbury Range section, 
whioh has no quartzite; southward, a 590-foot quartzite 
section is described in the Thomas Range, which lies between 
the thin quartzite section at Fish Springs and the Tintic 
district, which has no Middle Ordovician rocks. These con­
trasts, of course, may be solely stratigraphic. 

Str~e-8lip faulting has not been widely recognized 
in the Great Basin, but the linearity and fault-bounded na­
ture of the ranges is suggestive of the California Coast 
Ranges, where major strike-slip faulting is known. Also, 
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the isopach patterns shown in figure 5 may be taken to 
suggest the existence of one or more northwesterly trending 
rifts in the vicinity of the Stansbury Island section, at 
least, which could have carried the thick sequence into 
its present position. However, as no major horizontal dis­
placements have been shown to affect the rocka discussed in 
this paper, it has been assumed for purposes of paleogeo­
graphic interpretations that all of the localities have re­
mained essentially in their original relative geographic 
positions. 

Figure 4. Swan Peak quartzite, Stansbury Island section. 
Steeply dipping beds across gulch illustrate the large 
scale cross-bedding. 
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ORDOVICIAN GEOLOGIC HISTORY AND PALEOGEOGRAPHY 

In the Millard Belt of Nevada and Utah, early 
Ordovician environments and tectonic behavior were similar 
to those of the later Cambrian in the Millard Belt (Hintze, 
1951). Marine carbonate sediments accumulated on a broad 
unda form, or shallow topographic shelf, receiving only 
minor amounts of terriginous detritus from the craton dur­
ing the lengthy and thick accumulation, implying that the 
interior remained very low lying or, more likely, submerged, 
the present patchy distribution of Cambrian and early Or­
dovieian sediments notwithstanding. The geosynclinal lime­
stones and dolomites represent the most consistently marine 
portion of a long and important sedimentary cycle. 

Within medial Ordovician, in contrast, the cratonal 
interior emerged, shedding regressive detritus into the west­
ern sea, and an arch or offshore uplift to the west of the 
present Uinta Mountains appeared, segmenting the miogeosyn­
cline into an eastern Nevada~West-central Utah basin and a 
complimentary southeastern Idaho-northeastern Utah basin. 
At the same time, northern Nevada suffered uplift and ero­
sion; uplift may have occurred locally to the southwest as 
well along the outer margin of the miogeosynclinal area, 
the site of Silurian (1) and later movements. Perhaps re­
lated to the uplift in northern Nevada is Ross' suggestion 
that the quartz sands of the northern Utah Swan Peak may 
have come from the northwest (Ross, 1951) and also the 
loosely dated positive behavior in the Raft River Range 
area (Stokes, 1952). 

Late medial Ordovician saw transgressive Eureka 
sand deposition over much if not all of the miogeosynclinal 
area now included in the Great Basin, but not until latest 
Ordovician did the sea again cover both the geosynclinal 
area and much of the craton, forming the Hanson Creek­
Fish Haven-Bighorn dolomites. 

Volcanic bearing argillites of the Vinini forma­
tion in central Nevada are thought to have been deposited 
in a fondo or down-slope clino environment in deeper water 
than were the miogeosynclinal rocks treated in this report. 

At Ibex, the first appreciable amount of cratonal 
terriginous detritus was deposited in the form of silt in the 
Wahwah limestone, but the succeeding Juab limestone again is 
relatively clean (Hintze, 1951). The craton became important 
as a source area in early Chazyan with the deposition of the 
siltstones and shales of the Kanosh shale in west-central 
Utah and the correlative lower Swan Peak shales in northern 
Utah. The shales of the Ibex area and Scipio and Kanosh 
are very much like the northern Utah beds, indicating that 
the change to terriginous detrital deposition occurred rather 
uniformly along the eastern portion of the miogeosyncline. 
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The Kanosh shale, typically olive to gray shales 
with calcareous siltstone and coquinal calcarenite inter­
beds, represents shallow water mud bank deposition, possibly 
lagoonal, with intermittent development of rough open sea 
waves or swift channel currents to form the coarse-grained 
limestones. In eastern Nevada, the Kanosh shale grades 
laterally into Pogonip calcisiltites. These limestones are 
irregularly silt parted., forming a nodular structure typical 
of shallow water fine-grained deposits (Rich, 1951). The 
lime-silt banks were the open water continuation of the 
Kanosh mud banks and extended to central Nevada. The supply 
of terriginous mud was insufficient to blanket the entire 
shallow water shelf. 

Following Kanosh deposition the supply of argilla­
ceous matter became insignificant in west-central Utah and 
all of the shall.ow bank deposits again were lime muds, form­
ing the irregularly silt-parted Lehman calcilutitea. The 
Lehman formation forms a tongue reaching into central Utah 
from the offahore Nevada area, separating the Kanosh shale 
from the younger quartz sand deposits. The Lehman calcilu­
tite is present at the Kanosh section but is represented at 
Scipio either by part of the Kanosh shale, or, more likely, 
by the overlying quartz sands, despite the fact that the 
Seipio section is the more geosynclinal, judging from com­
parative thicknesses of the other formations. The source 
for much of the Chazyan terriginous muds and sands appears 
to have been somewhat northward from Kanosh and SCipio in 
order that Kanosh should have been beyond the reach of the 
detritus during the Lehman interval. It is thought that 
most or all of the Swan Peak beds at Kanosh are absent be­
neath the Eureka formation due to disconformity. 

In northern Utah the Swan Peak quartz sands direct­
ly overlie the lower Swan Peak Shales (Kanoshian). The basal 
portion of the Swan Peak quartzites in northern Utah is older 
than the corresponding quartzites of the Ibex area by the 
amount of time consumed during Lehman deposition, unless the 
massive Swan Peak quartzites of northern Utah actually are 
post-Chazyan and disconformable on the lower intercalated Swan 
Peak beds. In west-central Utah, at least, the basal beds 
of the Watson Ranch t~ngue of the Swan Peak overlie the 
Lehman calcilutites with a gradational relationship. 

In the west-central utah area the Watson Ranch 
tongue of the Swan Peak quartzite is regressive, indicating 
that the cratonal source area again became active. The 
quartz sands are clean and reasonably well sorted, indica­
ting that the source was probably a sedimentary terrane and 
that much washing and reworking occurred before the sands 
were permanently deposited. The sands are thought to have 
accUlILulated on a broad shallow water or intermittently ex­
posed sand bank area, with shifting bars and beaches. West­
ward and sout~westward the sands grade into calcilutites of 
the Lehman lithofacies. A .siltstone facies at Fish Springs 
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is thought to represent the Watson Ranch tongue. The pres­
ence of supposedly correlative argillites at the Steptoe 
locality near Ely and also of incompetent sandstones in the 
Ruby Range (Sharp, 1942) indicates that the zone of facies 
change swings away from the Utah border towards north-cen­
tral Nev-ada. The pronounced westward curve in the sand edge 
implies that the arch area west of Provo was becoming active 
during the Watson Ranch deposition within Chazyan. 

The correlative calcilutites of eastern and central 
Nevada are identical to and inseparable from the Lehman litho­
facies, and so the beds are there included within the Lehman 
formation. Shallow water lime mud accumulation continued 
through the interval of sand deposition shoreward. 

In west-central Utah a newly defined formation, 
the Crystal Peak dolomite, overlies the Watson Ranch tongue. 
Probably the terriginous source again became ineffective, 
permitting the carbonate deposition to extend into Utah. 
At Crystal Peak the dolomite~ and interbedded limestones 
bear an Eofletcheria SPa coral biostrome which has been 
feund as far westward as the White Pine Range in Nevada 
(Hintze, 1952). Its widespread occurrence serves to mark 
the horizon of the Crystal Peak at the localities beyond the 
extent of the Watson Ranch sands, and demonstrates the sepa­
ration of the Watson Ranch and Eureka cycles of sand deposi­
tion. At these outer localities the time equivalents of 
the dolomites are largely calcilutites of the Lehman litho­
faCies, dolomites being restricted to the highest beds. The 
Crystal Peak dolomite is believed to span the Chazyan­
Bolarian boundary. 

The initial Eureka sand deposits are regressive and, 
in the gross, gradat~onal with the Crystal Peak dolomites. 
Basal Eureka sands are interbedded with the dolomites at 
the Desert Range Experiment Station; farther westward the 
Eofletcheria zone diverges from the lowest quartz arenites 
and the Eureka thins, in part, at least, due to the facies 
change o The upper boundary of the regressive portion of the 
Eureka is not defined in Utah, but the writer thinks the 
member to be about 100 feet thick at Ibex. Lithic similarity 
of the regressive member and the overlying transgressive 
Eureka deposits and possible reworking by the transgressing 
sea makes separation of the two phases unreliable. 

The transgress~ve Eureka quartzite of west-central 
utah is the time-rock equivalent of the entire (postmedial?) 
Trentonian Eureka quartzite of the type section and adjacent 
areas. It is present at the Desert Range Experiment Station, 
Crystal Peak, the Ibex sections, and Tule Valley. It is be­
lieved present at Fish Springs and is thought to be at least 
partially represented at Scipio and Kanosh. Thus with the 
possible exception of localities south of Gold Hill and pos­
sibly the apparently anomalous 590-foot Ordovician quartzite 
section in the Thomas Range (Staatz and Bauer, 1952), neither 
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section having been seen by the writer, all Ordovician quartz­
ite localities in the west-central Utah depositional basin 
appear to have the Eureka quartzite as well as the Watson 
Ranch tongue of the Swan Peak quartzite. Like the Swan Peak 
and lower Eureka deposits, the transgressive Eureka quartz­
ite is massive, well-sorted ferruginous to siliceous quartz 
arenite, representing shallow neritic and beach deposition 
which kept pace with gradual subsidence. A prominent zone 
in the upper portion of the Eureka consists of thickly 
bedded to massive partially cross-bedded quartz sandstones 
which weather into distinctive knobs and ledges, as illus­
trated in figure 2. It is the "upper sandstone member" 
of Nevada and is overlain by equivalents of the "upper 
vitreous quartzite" member (Webb, 1953). The rocks outcrop­
ping immediately behind Watson's cabin at Ibex are of the 
upper sandstone member, which may represent aeolian deposi­
tion. 

Cincinnatian dolomites lie on the Eureka quartz­
ite, so it is not known what deposition, if any, immediately 
followed that o~ the Eureka quartzite in Utah. Although 
some part of the highest Eureka sands may in fact be the 
basal deposits of .the Cincinnatian marine sequence, reworked 
from the exposed Eureka sands, the Eureka-Fish Haven con­
tact essentially is an horiz~n of non-deposition or erosion, 
presumably representing much of Cincinnatian time. The 
Cincinna~ian transgression covered the miogeosyncline as 
well as the western portion of the craton, the source areas 
exposed during the medial Ordovician. The resultant dolo­
mites are of nearly equal thickness on either side of the 
Wasatch line, implying no differential subsidence across that 
cratonal boundary. ' 

The arch or arch-like area separating the west­
central Utah basin from that of northern Utah is defined 
primarily by the Tintic destrict, Gold Hill, the northern 
Stansbury Range, and the Lakeside Mountain sections, which 
have little or no Ordovician quartzites or no Middle Ordovi­
cian at all, and central Wasatch localities, which apparently 
lack any Ordovician. Presence of Cincinnatian rocks at all 
but the Wasatch localities indicate intra-Ordovician non­
deposition and erosion, as corroborated by the distribution 
of the Watson Ranch sands and shales of the Swan Peak along 
the south flank of the arch as discussed above Q In addi­
tion,Rigby found that the early Ordovician· limestones thin 
northward from Tintic by convergence as well as by later 
erosion (Rigby, personal communication, 1952). The Uinta 
trend is as old as medial Ordovician or Canadian in the mio­
geosyncline and presumably is at least as old on the craton. 

The thin quartzite at the Lakeside section is so 
persistent in its outcrop that it is thought to be Eureka 
or basal Cincinnatian rather than an erosional remnant of 
the Swan Peak. Presumably it lies disconformably on the 
lower Swan Peak shales (Kanosh shale of Ibex) which underlie 
it. 
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The thick section of Ordovician quartzites in the 
Stansbury Island anticline is only a few miles from the arch 
area lacking Ordovician quartzite. The quartz arenites are 
essentially gradational with the unfossiliferous Garden City 
dolomites below and exhibit large scale cross bedding be­
lieved to be aeolian in origin. Should the deposits be 
subaerial in large part, they would appear to have been de­
posited as subaqueous near-beach, and subaerial back-beach 
dune sands, which accumulated on the north flank of the 
emergent arch during the several regressions and transgres­
sions of the medial Ordovician. At least the higher portion 
of the sequence is thought by the writer to include time, 
equivalents of the Eureka quartzite. 

The significance of the thick quartzite in the 
Thomas Range is not yet clear. Staatz has indicated that 
it is correlated with the Swan Peak quartzite of northern 
Utah and with the quartzite at the nearby Fish Springs sec­
tion (Staatz, personal communication, 1953). The quartzite 
at Fish Springs is thought by the present writer to be Eure­
ka, and he concurs that the Thomas Range sequence is Eureka 
in large part or in entirety. The writer has long felt that 
much or all of the northern Utah Ordovician quartzite ulti­
mately would turn out to be Eureka equivalents (hence probably 
post-Bolarian and transgressive) lying on the Chazyan inter­
calated beds of the Swan Peak, a correlation suggested 
recently by Ross (1953, p. 22-26). Lacking personal know­
ledge of most of the northern Utah sections, however, the 
writer can only present the alternative correlations. First, 
the Eureka quartzite may be entirely absent in the northern 
Utah area, with the possible exception of higher portions 
of at least the Stansbury Island and Promontory Point sec­
tions. Allor most of the quartzites of northern Utah would 
remain as pre-Eureka, presumably Chazyan, Swan Peak. Figure 
6 illustrates this correlation, with the entire Thomas Range 
sequence included as Swan Peak, unrestricted. If the cor­
relation be correct, the regressive Swan Peak sands accu­
mulated thickly in northern Utah and then were largely pre­
served during subsequent emergences, but the transgressive 
Eureka sands were only thinly developed there, if at all. 
The second possibility, as mentioned above and illustrated 
by figure 7, is that most of the northern Utah Swan Peak is 
fully correlative with the Eureka quartzite in the sense of 
rock continuity and approximate synchroneity. This would 
imply that the regressive Kanoshian sands and shales are the 
youngest pre-Eureka rocks common to both west-central and 
northern Utah; whatever subsequent Chazyan and Bolarian de­
posits may have accumulated in northern Utah were stripped 
off prior to deposition of the thick transgressive Eureka 
sands. Judging from the Trentonian age of the pre-Eureka 
rocks on the Antelope Range of Nevada, it appears that 
transgressive Eureka sands of northern Utah should be at 
least as young as Trentonian. In that case, the only ex­
tensive and thick Chazyan sand would be the Watson Ranch 
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tongue (of the Swan Peak), which then would properly have 
a formation name other than Swan Peak. Figure 7 shows the 
restricted Swan Peak distribution, assuming that cratonward 
sections of northern Utah have only Eureka while the lower 
portion of sections west of Ogden contains a wedge of Chazyan 
(?) Swan Peak sand beneath the overlapping Eureka sands. 
Figure 8, an isopachous map of the Eureka quartzite, assumes 
correlation with the upper portion or all of the "Swan 
Peak" quartzites of northern Utah and the upper 400 feet 
of the Thomas Range section; it should be viewed in con­
junction with figure 7. 

The quartzites at Beck's Spur and Neff's Canyon 
are post-Cambrian and pre-Devonian, probably Ordovician. 
If they were Swan Peak, they should regressively oyerlie 
older Ordovician rather than Cambrian. It is assumed, 
therefore, that they are transgressive Eureka equivalents. 
What other pre-Devonian strata may have covered them is not 
known. 

Figure 9. Swan Peak quartzite, Stansbury Island section. 
Close-up of steeply dipping ledge showing typical cross­
bedding. 
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PETROGRAPHY 

Samples of the quartz arenites were studied micro­
scopically in order to determine rock properties and to permit 
lithic correlations. Suites from Scipio, Kanosh, Smooth Can­
yon, and Sunnyside sections were sectioned andphotographedj 
grain size counts were made from the prints. Many other 
samples were studied with the binocular microscope and com­
pared with the sectioned samples. Reliable correlations of 
members of the Eureka quartzite in west-central Utah cannot 
be made by sample study alone, with the possible exoeption 
of a high ledge-forming member having slightly larger than 
usual grains. 

The Eureka quartzite often can be distinguished 
from the Watson Ranch tongue, however, on the basi,s of grain 
size and sorting. Although much of the Watson Ranch material 
is virtually indistinguishable from Eureka, many beds through­
out the Watson Ranch in the Ibex area are less well sorted 
and bear larger grains than do the Eureka samples from that 
area. Accordingly, the quartzites at Scipio and Kanosh were 
separated l'argely on the basis of lithic correlations to 
Ibex. Quartzites at the Fish Springs section and those to 
the west of Ibex are readily recognized by stratigraphic 
position; the westernmost Watson Ranch deposits are very 
fine sandstones and siltstones and cannot be recognized by 
lithic correlations to Ibex. 

The Eureka quartzites of the Ibex area have mean 
sizes of 3.0 to 3.5 phi (0.125 to 0.088 mm.) by numerical 
oount of grains from thin sections; corresponding means of 
weight distribution (which would be comparable to results 
obtained by sieve analysis of friable or loose sand) would 
appear to be lower than 3.5 phi (greater than 0.125 mm.). 
Such grains are considered as fine sand by Wentworth's olas­
sification (Wentworth, 1922). Binocular comparison of sam­
ples indicates that middle Eureka modal grain sizes, comparable 
to weight distribution modes as obtained by sieve analySiS, 
are slightly coarser in eastern Nevada than in the Ibex area. 
Many samples from eastern Nevada have estimated modes of 1/4 
mm. or slightly larger, compared to 1/4 to 1/8 mm. modes in 
western Utah. The highermost Eureka and lowe~ost, regressive, 
Eureka modal sizes coarsen gradually eastward to about 1/4 Mm. 
Only at Kanosh is there a noticeable vertical progression, 
from 1/4 mm. basally up to 1/8 Mm. 

Watson Ranch tongue samples from Ibex are estimated 
to have wei~ht distribution modes" ranging from 1/32 mm. (silt 
size) to 1/4 mm., with no vertical progression. Samples of 
small modal sizes are poorly sorted and contain some grains 
almost as large as those of the larger modal sizes. Watson 
Ranch sands at Scipio and correlative sand beds in the Leh­
man at Kanosh have modes of 1/4 mm., 1/2 ~ or more, and are 
easily distinguished by eye as being medium to coarse sands. 
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Grain shapes vary, as seen in section. In general, 
the larger grains have moderate to low sphericity; the finer, 
high sphericity. Watson Ranch sands might be distinguished 
from those of the Eureka by differing average sphericities, 
but the more obvious and more readily measured distinction 
is the difference in maximum or modal grain sizes. Angularity 
of grains appears to vary widely, but it is felt that the 
major causal factor is the differing degree of cementation. 
Incompletely cemented quartz sandstone grains always appear 
to have better rounded grains than do the quartzites o Angu­
larity is thought to be useless for correlative or paleogeo­
graphic purposes. 

No special effort was made to record the presence 
of heavy detrital minerals, as these are virtually lacking 
in the samples studied. Apparently the Watson Ranch, Swan 
Peak, and Eureka sands were derived from pre-existing sands, 
themselves the product of weathering of an older igneous­
uetamorphic or possibly sandstone terrane. Advance weather­
ing and mineralogical sorting occurred at least once prior 
to Watson Ranch sand depositiono It is thought the direct 
sources for the Watson Ranch sands were the basal Cambrian 
and later pre-Cambrian sands of the Rocky Mountain a~ea~ 
Eureka sands were derived from the same source and also 
from emergent Watson Ranch (Swan Peak ?) sands. 

Cementation of the sands varies. The Eureka 
quartzites of Nevada and, to a lesser extent, in Utah are 
quartzites in the full sense, being silica cemented for the 
moat part, iron oxide cemented to a lesser degree. Such 
rocks are completely impervious and may be very tough and 
resistant; where moderately deformed, however, they may be 
closely fractured. Iron oxide cementation or incomplete 
silica cementation is more common in the Eureka of Utah, 
and is common in the Watson Ranch tongue of the Swan Peak 
in west-central Utah. Eureka and Swan Peak beds intercalated 
with shales, and carbonatites are frequently iron oxide and 
carbonate cemented. Small flecks of iron oxide cement occur 
in many of the most indurated quartzites, causing the tiny 
differentially weathered "pockets" on quartzite exposures. 
Apparently the iron oxides accumulated early, locally in­
hibiting the later and more durable silica cementation. 
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STRATIGRAPHIC SECTIONS 

The following stratigraphic sections are arranged 
in the order thought to be most instructive to the student 
of the Ordovician of the eastern Great Basin. The Ibex 
localities are considered as the standard for west-central 
utah and hence are described first; correlations then ex­
tend westward and southwestward into Nevada and eastward 
and northward in Utah. 

Lithic members of the Eureka are recognized in 
Nevada but in most of Utah the formation is too nearly 
homogeneous to permit valid subdivision. In the follow­
ing lists the members are designated where distinguished 
in the field. Three of the six members are to be defined 
in central Nevada and will be treated more fully in a future 
paper which will discuss problems of that area. They are 
outlined here in order that the correlations in eastern Nevada 
may be clarified for the reader. Three other members are to 
be defined in eastern Nevada and are of greater significance 
in the area of this report. 

The type section of the Eureka, at Lone Mountain, 
is to be divided into three members, the upper gray quartz­
ite member, the white quartzite member, and the lower dis­
colored quartzite member, in descending order. These members 
are recognized in central Nevada only. At the Grant Range 
locality, south of Currant, Nevada, the uppermost two mem­
bers, the upper vitreous quartzite member and subjacent 
upper sandstone member, are recognized; also a lower mem­
ber, the shaly quartzite member, is recognized as forming 
the older, regressive phase of the Eureka. The higher two 
members, and possibly the lowermost as well, are distin­
guished in westernmost Utah. 

The figures in the left-hand column of each sec­
tion description are the thickness in feet of the individually 
described units; those in the right-hand column are cumula­
tive thicknesses from the base of the formation or base of 
measurement. Measurements were made with Abney hand level, 
steel tape and Brunton compass, and hand tape as convenient. 

Litholog~es were distinguished in the f~eld. 
Quartzites are quartz detrital rocks firmly cemented with 
silica; they are usually composed of sand-sized grains, but 
grain sizes in the Itfinely" and "very finely" grained quartz­
ites range down into the silt class. Quartzites are vitreous 
when extremely well indurated; when less so, they weather to 
a grainy surface o Weakly cemented quartz detrital rocks 
are quartz sandstones and siltstones, ranging in induration 
from quartzitic to friable. Argillites range in structure 
from massive and blocky to shaly. Calcite rocks are lime-
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stone intraformational conglomerates, calcarenites (sand 
texture), calcisiltites (silt texture), and calcilutites 
(clay texture); coarsely,medium, and finely grained dolo­
mites are equivalent in texture to the smaller three lime­
stone classes. The following bedding thickness usage is 
employed. fissile and very thinly bedded, 0 to 1/4 inch; 
thinly bedded, 1/4 inch to 2 inches; medium bedded, 2 inches 
to 12 inches; thickly bedded, 12 inches to 48 inches; mas­
sive, above 48 inches. Flaggy beds are 1/2 inch to 4 inches 
thick, weathering to separate beds. 

IBEX-SMOOTH CANYON (1): On the north side of Smooth Canyon, 
Confusion Range, in section 24, T.22S., R.15W., there 
is a well~exposed section ranging from the Kanoshian 
to at least the Upper Ordovician o Fossil Mountain, 
on the south side of Smooth Canyon, is composed of 
the Eureka quartzite and older rocks, and is cut by 
several faults. Both sections are about 1-1/2 miles 
west of the abandoned Watson Ranch (Ibex). 

Upper Ordovician: 
Dolomite, medium-grained, cherty, light gray. 

Thickness not measured. Sharp basal con­
tact. 

Eureka Quartzite: 
Quartz sandstones, white, harder and gray at 

top; dolomitic in upper I'. 
Dolomite, medium-grained, gray weathering, 

cherty. 
Quartz sandstone, gray, buff-gray weathering. 
Covered; base of upper vitreous (upper white) 

quartzite member equivalents. 
Quartz sandstones, white, broadly cross-bedded 

in higher 3' and lower 21; beds inclined 
southwestward and jointed. 

Quartz sandstones, white, in two large ledges; 
bedding planes exposed. 

Quartz sandstones and quartzites, sporadically 
pocketed, cross-bedded in part; forms 
large over-hanging bluffs; broad bedding 
plane at base. 

Quartz sandstones, white and pink, pocketed, 
regularly bedded, weathers to fla~ round­
ed boulders on slope. Base of upper 
sandstone member gradational. 

Quartzites, white, largely vitreous, closely 
pocketed in much of the higher 105 1, and 
again down to 210 1 from top; medium-bed­
ded, grainy weathering; lowest 100' form 
a vertical cliff, higher portion is 
cliffs and ledges. Unit is equivalent to 
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all Eureka quartzite members below the 
upper sandstone member in Nevada. Gray 
at base. 

Crystal Peak Dolomite: 
Dolomite, iron oxide-stained, finely grained, 

silt-parted, argillaceous, quartz sandy 
in higher 5'; Eofletcheria? sp. at base. 

Quartz sandstone, calcareous and argillite­
parted. 

Dolomite, finely grained, yellowish and red­
dish silt-parted, purplish-brown to blue­
gray weathering. Pseudomera sp., ortho­
cone. 

Swan Peak Quartzite - (Watson Ranch Tongue): 
Quartzites and quartz sandstones, in part in­

terbedded, light gray, laminated and 
cross-laminated, bluff-forming; 3 1 of 
argillaceous shale beds 221 from top; 
member generally more reddish-brown 
weathering than Eureka quartzite. 

Calcisiltite, dolomitic. 
Quartzite, vitreous, light gray, massive, 

cross-laminated in part; forms very prom­
inent vertical cliff; overhangs under­
lying beds. 

Quartz sandstones, thinly bedded, incompe­
tent, dark brown weathering. 

Quartz sandstone, white~ tan weathering, 
prominent ledge. 

Quartz sandstones and quartzites, brownish 
weathering and yellow to white weather­
ing respectively, intercalated. 

Quartzite, white, grades to yellowish-gray 
quartz sandstone. 

Quartzite, vitreous light gra~pearl-like, 
cross-laminated, reddish-brown weather­
ing. 

Lehman Formation: 
Calcisiltite, dolomitic, laminated. 
Quartzite, gray, reddish-brown weathering, 

cross-laminated and purplish at base. 
Calcilutite, yellow silt-parted, bluish-gray 

weathering, somewhat calcareous, with 
thin argillites; calcarenitic at base. 
Leperqitia sp., Barrandia? sp. 

Quartz sandstone, cross-laminated, gray to 
orange-buff weathering. 

Calcisl1tite, silt-parted, cobbly weathering. 
Quartzite, vitreous, orange weathering, 

s ha le-pa rt ed. 
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Calcarenite grading to calcilutite; ~­
ditia sp., Macronotella sp., small 
gastropods. 

Argillaceous shales, calcareous, reddish­
brown. 

Calcisiltites, irregularly yellow silt-parted 
but bluff-forming; argillaceous and quartz 
sandy in lower 8 1 • 

Quartzite, laminated and cross-laminated, 
whitish to gray, dark red weathering. 

Kanosh Formation (in part after Hintze, 1951): 
Limestones, calcarenites to calcilutites, 

gray, thinly bedded, silty and argillite­
bearing; Anomalorthis sp., Orthis sp., 
Leperditia ~ White, Pliomerops sp. 

Siltstones, yellowish, and argillaceous 
shales, olive gray and brown, with thin­
ly bedded calcarenites and calcilutites; 
Anomalorthis utahensis Ulrich and Cooper, 
Orthis michaelis Clark, Leperditia ~ 
White, Bathyurellus sp. cf. a. feitteri 
(Holliday), from the zone M fauna. Lower 
279' of the formation, consisting of 
shales, siltstones and occasional cal­
carenites, exposed across Smooth Canyon, 
where all 500 1 may be measured. 

20 
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IBEX - SOUTHEAST IBEX HILLS (1): The southern face of the 
Ibex Hills is formed by a fault (or fault line?) scarp 
of Eureka quartzite, which rises so that at the south­
easternmost part of the hills the bluff exposes rocks as 
far down as the upper part of the Lehman formation. The 
measured section is practically identical to that of 
Smooth Canyon, except that a 10' quartz sandstone ledge 
appears to occur in the Crystal Peak dolomite in a posi­
tion to include the Eofletcheria horizon; in addition, 
the Swan Peak quartzites appear to be more massive in 
the southeastern Ibex Hills area than at Smooth Canyon. 

At a point 12.7 miles north of the southeast Ibex 
Hills and near the north end of Gettel Playa, the Eureka 
and Crystal Peak formations are exposed. The Crystal 
Peak dolomite is approximately 40 feet thick, in contrast 
with the 80 feet or more at Smooth Canyon and other adja­
cent sections. To what extent the thinning may be due 
to facies change is not apparent. 

CRYSTAL PEAK (2): Cliff-forming Ordovician quartzites form 
a continuous cliff along the south side of the Crystal 
Peak Hills and face the white Crystal Peak intrusive 
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about a mile south and across the Garrison-Black Rock 
road. The section was taken at the southernmost nose, 
with the foot of the section near the road, in sections 
23-24, T.23S., R.16W. 

Upper Ordovician: 
Dolomite, coarsely grained, very cherty, rough 

weathering. Thickness not measured. 

Eureka Quartzite: 
Quartzite and quartz sandstone, laminated, 8 563 

dolomitic, gray; gradational o 

Quartz sandstones, cross-laminated (original 8 555 
dip northerly), vitreous, gray, grayish 
weathering; weather into re-entrant; 
base of upper vitreous quartzite member. 

Quartzite, light orange weathering, grainy. 20 547 
Quartz sandstone and semi-quartzite, white, 35 527 

with large scale cross-bedding dipping 
to the northwest and west-northwest; 
ledge-forming o 

Quartz sandstones, white, grainy, thickly 135 492 
bedded, bulbous weathering, ledge-forming, 
pocketed in lower 100 1 ; large scale cross-
bedding; gradational base of upper sand-
stone member. 

Quartzite and quartz sandstone, white, light 335 357 
reddish-brown weathering, grainy, gener-
ally thickly bedded; forms steep cliffs; 
pocketed in higher 153 1 • Equivalents of 
the three type Eureka members and shaly 
quartzite member. 

Quartz sandstones, argillaceous and -thinly 22 22 
bedded, fissile in part, dark brown 
weathering; gradational above and below. 

Crystal Peak Dolomite: 
Dolomite, finely grained, silt-parted, blocky 34 89 

weathering; 11 Eofletcheria SPa biostrome 
23 I from top, and sporadically above; with 
Q;gikina SPa and Qrthis SPa cf. Q. mighael­
II Clark. 

Calcilutite, irregularly Silt-parted, slope- 9 55 
forming. 

Dolomite, brownish. 2 46 
Calcilutite. 3 44 
Dolomite, brownish. 2 41 
Calcilutite, silt-parted, with calcarenite at 39 39 

base; argillaceous and platy. 

Swan Peak Quartzite - (Watson Ranch Tongue): 
Quartzite, yellowish-brown and gray weather- 27 205 

ing, cliff-forming. 
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Quartz sandstones, thinly bedded, dark brown 
weathering, laminated and cross-laminated. 

Calcilutites and dolomites, black, silt-part­
ed; bluish-gray weathering, Leperditia 
sp. 

Quartz sandstone, thinly bedded, calcareous, 
orange-brown to dark gray. 

Quartzites and argillaceous shales, reddish, 
oIRnge-spotted and pocketed, white at top. 

Calcarenites, dolomitic, siliceous and lamina­
ted, intercalated with sandy argillaceous 
shales. 

Dolomitic quartzite, silt-parted, thinly bed­
ded, reddish weathering. 

Quartz sandstones, brownish weathering, pock­
eted, laminated and cross-laminated or 
thinly bedded; whitish and more indurated 
near top. 

Covered; Leperditia sp. in float, with ~-
therocentrus sp. and Macronotella sp. 

Quartz sandat;ones, brownish. 
Calcarenite. 
Quartz sandstone, orange-brown to dark gray. 

Lehman Formation: 
Covered. 
Calcarenites, with calcilutite interbeds; silt­

parted, intermittently exposed, grades to 
Calcilutites, gray, weathering medium to light 

bluish-gray, regularly and irregularly 
silt-parted; Hormotoma sp., Leperditia 
sp., Orthis sp. 

Calcilutites, as immediately above, rubbly 
weathering. 

Kanosh Shale: 
Calcarenites, bluff-forming, tinely grained, 

argillaceous and silt-parted. 
Calcilutites and calcarenite ledges, argilla­

ceous, silt-parted, flaggy, weathering 
dark gray to olive brown, and intercalated 
argillites. Zone N. fauna, including 
Leperditia sp. and Orthis sp. 

Argillaceous shales and thinly bedded silt­
stones, olive brown and occasionally red­
dish weathering, and intercalated argil­
licalcilutites and calcarenites; ~­
~ spo, Anomalorthis sp., Orthis sp., 
in zone M fauna. Base of exposure. 
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DESERT RANGE EXPERIMENT STATION (3): Ordovician rocks are 
widely exposed on the west flank of the Tunnel Spring 
Hills; the section was measured on the southwe~t and 
west side of Tunnel Spring Mountain in sections 4-5, 
T.24S., Rol7W. 

Upper Ordovician: 
Dolomite, medium-grained, light gray weather­

ing, cherty. Thickness not measured. 
Strike fault contact with quartzite, off­
set believed small. 

Eureka Quartzite: 
Quartz sandstones, slope-and ledge-forming, 133 467 

laminated at top, white and grayish. 
Upper sandstone member grades to 

Quartzites, vitreous, white, light yellowish- 170 334 
stained, closely pocketed, cliff-forming 
but badly jointed. 

Quartzite, vitreous, white, light yellowish- 45 164 
stained, jointed with small faults, not 
pocketed. 

Quartzite, vitreous, gray, pocketed, with red- 26 119 
dish weathering interbeds. Approximate 
base of type Eureka equivalents. 

Quartzite, red and orange weathering; foot of 5 93 
main cliff. 

Quartzite, vitreous, light gray, with thin 40 88 
brown and yellow quartz sandstones, most 
prominent at base. 

Dolomite, medium-grained, thinly bedded and 14 48 
silt-parted. 

Quartzite, thickly to thinly bedded, light 14 34 
orange-brown; silty. 

Siltstone and argillitic shale, olive and yel- 13 20 
low weathering. 

Quartzite, vitreous and gray,. and cross-lami- 7 7 
nated orange sandstones. Base of shaly 
quartzite member. 

Crystal Peak Dolomite: 
Dolomite, finely and coarsely grained, black 92 92 

and argillaceous; irregularly silt-parted, 
massive outcrops. Eofletcheria sp. ledge 
211 to 24' from top; Eleutherocent:r:y.s sp., 
.M§. c r 0 n~la s p., QLt..h.i.§. s p. c f. .Q.. 
swanensis Ulrich and Cooper at base. 

Swan Peak Quartzite - (Watson Ranch Tongue): 
Quartzites and quartz sandstones; gray quartz- 21 174 

ite at top, medium to coarsely grained 
quartz sandstones below. 

Calcilutite, thinly bedded. 12 153 
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Quartzite, closely pocketed, brown weathering, 
cross-laminated. 

Calcilutite, closely silt-parted, rubbly. 
Calcilutite, hard and siliceous; gradational. 
Calcilutite, irregularly silt-parted, light 

bluish-gray weathering; closely parted 
and rubbly interbedded with smoothly 
weathering beds. 

Quartz sandstones, quartzitic in part, thickly 
bedded, brownish, white at top; shale 
seams. 

Calcarenite, silty reddish silt-parted, red­
dish-stained, thinly to thickly bedded; 
Leperditia sp., Hormotoma sp. 

Quartz sandstones and quartzites, thinly bed­
ded, calcareous, orange and brown weather­
ing, intercalated with thin argillites and 
calcarenites. Hesperonomia? sp. near base. 
Base of Swan Peak equivalents. 

Lehman Formation: 
Calcilutites, medium dark gray, bluish-gray 

weathering, closely and irregularly silt­
parted, rubbly, ledge-forming, with occa­
sional calcarenite in higher 95'; Hintze 
(1951) identified Leperditia ~ White, 
large Pliomerops sp., large Cybelopsis 
sp., Barrandia sp., Illaenus sp., Clathro­
~ sp.-like impressions, bryozoans, and 
orthid brachiopods from the higher 95', 
and Barrandia? sp., Leperditia ~ White 
in the lower 75'. 

Kanosh Shale (After Hintze, 1951): 
Limestones, variable, argillaceous, thinly 

bedded and slope-forming. 
Covered, limestone float. 
Argillaceous shale, olive gray and brown, with 

interbedded fossiliferous medium brown 
weathering calcarenites. 

Formation contains zones M and N, the former 
characterized by Eleutherocentrus sp. 
cf. ~. petersoni Clark, Pliomerops sp., 
Anomalorthis utahensis Ulrich and Cooper, 
Orthis michaelis Clark, and Receptacu-
~ mamillaris Walcott; and the latter 
zone, more calcareous, by Anomalorthis 
spo, Orthis spo, P~iomerops spo, and 
~perditia sp. 

Juab Limestone: 
Calcisiltites. 
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TULE VALLEY (4):' On the east face of the ConfuaionRange 
in T.19S., R.15W., due west of Notch Peak across Tule 
Valley, there is a section from Kanoshian at least in­
to the Upper OrdoVician, the Eureka quartzite forming 
a prominent cliff line. 

Upper Ordovician Dolomite: 
Dolomite, siliceous silt-parted and cherty, 

medium gray weathering, thickly bedded, 
slope-forming in lower 100'. 

Eureka Quartzite: 
Quartz sandstone, dolomitic, gradational. 
Covered. 
Quartz sandstones and semi-quartzites, white, 

slope-and thickly bedded ledge-forming, 
vitreous in part; intermittently pocketed, 
partially reddish-brown weathering; grada­
tional above and below, grayish and vit­
reous in highest bed. Upper sandstone 
member. 

Quartzites, white, hard and semi-vitreous, 
cliff-forming; pocketed at top, again from 
45'to 70' from top, slightly so else­
where; grainy and reddish-brown weather­
ing. 

Quartz sandstones, white, closely pocketed and 
sponge-like, friable; gradational bounda­
ries. 

Quartz sandstones, friable and pocketed, in­
tercalated with quartzites, vitreous and 
pocketed, grade down to cross-laminated, 
closely pocketed friable white sandstone 
at base; reddish-brown weathering. 

Quartz sandstones, very friable, closely pock­
eted, cross-laminated; base may be the 
same as that of the overlying 35', repeat­
ed by faulting; strike faults probably 
present. 

Quartz sandstones, slightly orange-spotted, 
white, reddish-brOWn weathering, weathers 
with large pockets and holes; cross­
laminated at base, beds inclined to the 
northwestward. 

Quartz sandstones and semi-quartzites, lami­
nated and thinly bedded at base, reddish­
brown and grainy weathering, a few vit­
reous white beds. 

Crystal Pe.ak Dolomite: 
Dolomite, siliceous and argillaceous. 
Dolomite, finely grained, thinly bedded. 
Dolomite, medium-grained, thinly bedded in 

higher 3'. 
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Dolomite, quartz sandy. 
Dolomite, medium- to finely grained, irregu­

larly silt-parted, heavy-ledged, dark 
bluish-gray, weathering light olive gray. 

Swan Peak Quartzite - (Watson Ranch Tongue): 
Quartzite, grainy, dark reddish-brown weather­

ing, laminated to medium-bedded, argilli te­
parted; cliff-forming in higher 21'. 

Quartzite, very finely grained, thinly bedded, 
argillaceous, rubbly-weathering, fucoidal; 
gray-orange, dark red and purplish weath­
ering. 

Quartz sandstone, dolomitic, gray and reddish­
brown. 

Quartzites, medium-bedded, reddish-brown 
weathering. 

Dolomite, maiium-grained, closely silt-parted, 
thinly bedded in higher 8', light gray 
weathering. 

Quartzites, whitish, light reddish-brown 
weathering, slightly pocketed; gradational 
with 

Quartzites and quartz sandstones, whitish and 
very light orange, medium-bedded, ledge­
forming, grainy and reddish-brown weath­
ering, pocketed, cross-laminated; cliff­
forming in lower part. 

Covered. 
Quartz sandstones, alternating medium-bedded 

and thinly bedded argillite-parted, 
pocketed; dark gray, weathering orange­
brown; intercalated shales. 

Quartz sandstones, ledge-forming, with thin 
cross-laminated quartzite beds, pale pink 
to dark orange-brown weathering. 

Quartz siltstone, calcareous, argillaceous. 
Quartz sandstones, thinly bedded in part, 

ledge-forming, calcareous, with argil­
lite interbeds and partings. 

Covered. 
Quartz sandstones, orange-brovn weathering, 

slightly pocketed, medium-and thinly 
bedded, argillite-parted, fucoidal. 

Lehman Formation: 
Calcilutite, irregularly yellow silt-parted, 

weathering bluish-gray, occasionally 
thickly bedded; much yellowish and 
reddish argillutite and siltstone. 

Quartz sandstone, orange-brown to dark red­
dish-brown weathering, massive and 
quartzitic in center part, argillaceous 
and fissile at top and bottom. 
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Calcilutite, with coquinal interbeds, ledge­
and slope-forming; irregularly silt-part­
ed, largely nodular, medium bluish-gray, 
argillaceous and reddish in part. Orthis 
sp.; Bolbocephalus? sp., Leperditia bivia 
White o 

Kanosh Shale: 
Argillite shale, fissile, yellowish, with 

thinly bedded calci1utites and coquinas; 
Anamalorthis utahensis Ulrich and Cooper, 
Orthis michaelis Clark, gastropods o 

Covered; float indicates abundance of argil­
laceous shales with orthid brachiopods. 
Much of the shale is red to a greater ex­
tent than the reddish Kanoshian shales at 
Crystal Peak. No red shales were seen at 
the Ibex section. 

90 90 

40 40 

SOUTHERN SNAKE RANGE, NEAR BIG SPRING (5): On the east face 
of the range, midway between Big Spring Ranch and Choke­
cherry Canyon, in T.IIN., R.69E. 

Upper Ordovician: 
Dolomite, dark gray to black, light gray 

we a the ring, c her t y • T hick n e s s not 
measured. 

Eureka Quartzite: 
Quartz sandstone, dolomitic, bluish-gray; gra­

dational above and below. 
Quartzites and quartz sandstones; poorly ex­

posed, gray-weathering, white quartzite 
grading downward to white sandstones, 
ledge-forming; base of upper sandstone 
member exposure. 

Covered. 
Quartzites, white, grainy, massive, pocketed, 

bulbous weathering, yellowish weathering; 
weathered pockets to 1/2" in diameter. 

Quartzites, vitreous, and pink sandstones; 
closely pocketed, in 20' re-entrant. 

Quartzite, white, grainy, pocketed, jointed, 
slightly grayish to base. Sharp con­
tact with basal 6-inch purple quartzite 
bed. 

Quartzite, white, grainy, thickly bedded to 
massive, slightly yellowish and reddish­
brown weathering; cliff-forming. 

Quartzites, vitreous gray at top, brownish 
weathering, and white, grainy and jointe'd 
downward. 
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Quartzite, whitish in higher 7', red-and 
orange-stained, laminated and cross-Iami­
nate~white and gr~iny below. 

Quartzite, mediUm-to thinly bedded, white, 
finely grained; grainy and whitish weath­
ering in higher 5', dark red to pink 
weathering below o Base of equivalents 
of type Eureka members and possibly the 
underlying shaly quartzite member. 

Covered, quartzite talus. 
Quartz sandstone, hard to friable, pinkish­

white. 
Quartzitic sandstone, massive, calcareous 

at base, reddish-brown weathering; ledge. 
Covered. 
Calcilutites, silt-parted, continuously ex­

posed. 
Quartz sandstone, calcareous, yellowish-brown. 

Possible base of time equivalent of low­
est Eureka quartzite of Ibex area. 

Lehman Formation (including Crystal Peak and Swan 
Peak equivalents): 
Covered, Eofletcheria sp. float near base; may 

be equivalent to Crystal Peak; calcilutite 
float. 

Calcilutltes, irregularly silt-parted but mas­
Sive, black, bluish-gray weathering; par­
tially expo~ed. Ledge 35' to 52' from 
top yielded Opikina sp., Orthis michaelis 
Clark in abundance, and Michelinoceras? 
sp. 

Covered, calcilutite float. 
Calcilutite, as above. 
Covered, calcilutite float. 
Quartz sandstone, calcareous, finely grained, 

partially quartzitic, orange and buff 
weathering; possible base of Swan Peak 
equivalents. 

Calcilutites, silt-parted, to base of Lehman 
formation. 
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CAVE VALLEY (6): On the east side of Cave Valley, on the 
west flank of the northern portion of the Ely Range; 
about 11 miles east of the Sunnyside section, in T.7N., 
R.64Eo 

Upper Ordovician: 
Dolomite, medium gray, coarsely grained; 

thickness not measured. 
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Eureka Quartzite: 
Quartzite, silty, reddish-gray, reddish and 

purplish weathering; thinly bedded, 
fucoidal markings. 

Quartzite, vitreous, white; sharp upper con­
tact; jointed; base of upper vitreous 
quartzite member at sharp crest of hill. 
Grades downward to 

Quartz sandstone and quartzite, intercalated 
and intertongued; grading to 

Quartz sandstones, thinly bedded and lamina­
ted, occaSionally cross-laminated, orange 
weathering; quartzite nodules in boudi­
nage structure; base of upper sandstone 
member, gradational. 

Quartzite, grainy, rather closely pocketed, 
some pockets as large as I inch in 
diameter, white, light tan-white weath­
ering; massive, cliff-forming. 

Quartzite and quartz sandstones, white, yel­
lowish weathering, forms base of cliff. 

Quartz sandstone, white, grayish weathering. 
Quartz and quartz sandstone; vitreous quartz­

ite, finely mottled, laminated and cross­
laminated in part, bulbous, orange weath­
ering; grades to white, gray-banded, 
grainy sandstone, thinly bedded at base; 
base of exposure of equivalents of type 
Eureka members and shaly quartzite mem­
ber. 

Lehman Formation: 
Covered. 
Calcisiltite, silty, siliceous, dolomitic, tan 

Weathering. 
Covered. 
Calcisiltite, dolomitic, thinly bedded, silty, 

buff-gray weathering with reddish stain. 
Possibly Crystal Peak equivalents. 

Calcilutite, irregularly silt-parted, medium 
gray weathering; calcarenites and intra­
formational conglomerate beds in higher 
80' to 100', which may be Swan Peak 
equivalents. 

Calcilutites, less well exposed, irregularly 
yellow silt-parted, ledges and float only 
in lower part. Leperdit!a sp.; orthid 
brachiopods in lower part. Restricted 
type Lehman equivalents. 

lCanoshian: 
Calcilutites and calcarenites, yellow silt­

parted, with calcarenite intercalations 
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in poorly exposed calcilutites, nearly 
exclusively poorly exposed calcarenites 
downward. Leperditia ap. throughout, 
Receptaculites sp. common in lower 150'. 

Calcarenites with occasional calcisiltites and 
calcilutites, yellow silt-parted, mainly 
float and unexposed. Leperditia sp. and 
Receptaculites sp. may be float fro~ 
a b ov e. 

Juab Limestone: 
Calcisiltites, poorly exposed to covered, for 

about 300'. 

110 110 

SUNNYSIDE (7): On the west side of the Egan Range about 
6 miles north of Sunnyside Ranch, on the first bluff 
south of the road into Cave Valley, in T o 7N., R.62E. 

Upper Ordovician Dolomite: 
Dolomites,- dark gray, medium gray weathering, 

siliceous and quartz sandy in lower part; 
undulating contact with quartzite below. 
Thickness not measured. 

Eureka Quartzite: 
Quartzite, poorly indurated, gray and dolomi- 23 513 

tic at top, jointed and poorly exposed; 
hard quartzite nodules. 

Quartzite, white and grainy, massive, bluff- 40 490 
forming, light pink weathering; base of 
upper vitreous quartzite member. 

Quartz sandstones, white, cross-laminated and 50 450 
thinly bedded, intercalated with medium-
bedded sandstones; pink-tinged at base; 
upper sandstone member. 

Quartzites and quartz sandstone, bluff-form- 105 400 
ing, with 20' weak zone starting 85 t from' 
top, weathered into ledges and broad bed-
ding planes. 

Quartzites, grainy weathering, tan and pink 157 295 
weathering, massive and cliff-forming; 
faintly banded on weathered surfaces, 
cross-laminated in higher portion. 

Pebble conglomerate, white quartz sandstone 3 138 
pebbles in pink sandstone matrix. Base 
of equivalents of members of type Eureka. 

Quartzite, white to light gray, pinkish 90 135 
weathering, grainy in part. 

Quartzites, thinly bedded, alternating thinly 45 45 
bedded, laminated and cross-laminated 
with argillaceous shaly quartzites; 
yellowish-brown weathering; base of shaly 
quar+zite member and of formation. 
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Pogonip Group: 
Dolomites and calcisiltites, partially inter­

bedded and partially intergrading later­
ally, gray, buff-gray weathering. This 
highest Pogonip dolomite is the "Dolomite 
member" of Hintze (1952), restricted from 
the Lehman formation. 

Lehman Formation: 
Calcilutite, gray and black, light bluish­

gray, occasionally reddish, weathering 
yellow silt-parted so as to weather rubbly 
in places; 35 feet from top of unit is a 
thin pebble conglomerate, the top of a 15-
foot bluff. Similar bluff top 15 feet 
below base of former bluff. Eofletcheria 
Spa biostrome at base of latter bluff, 80 
feet from top of unit; Orthis SPa coquinas 
in higher 40 feet, with Leperditia sp. 

Calcilutite, as above, silt-parted and evenly, 
thinly bedded forming massive ledges; 
cliff-forming in higher 65', partially 
covered for 20 I, lower 15 I a cliff. 

Calcilutite, black, weathers medium bluish­
gray, reddish-stained, thinly bedded, 
yellow silt-parted, with thin inter­
calations of intraformational conglom­
erate and calcarenite; intermittently 
exposed; ~.J:.ditia sp., gastropods 
and brachiopod outlines. 

Calcisiltites, irregularly silt-parted, black, 
light gray and partially reddish-gray 
weathering; largely covered. 

Kanoshian: 
Covered; float indicates closely silt-parted 

bluish-gray-weathering calcilutites, 
partially reddish-stained. 

Quartz sandstone and siltstone, calcareous, 
yellowish, interbedded with coarsely 
grained limestones in higher 51. 

Calcisiltite, gray; Receptaculites sp. 
Quartz sandstone and siltstone, calcareous, 

reddish- and yellowish-weathering, lime­
stone intercalations. 

Lower portion of formation not measured. 
Hintze (1952) records another 325' of the 
Kanoshian; argillaceous and unfossili­
ferous calcisiltites. 
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PAHROC RANGE (8): In To 2N., R.63E. On the east side between 
two roads crossing the range westward from the Pioche 
road in Cave Valley to the Sunnyside-Hiko road. 

Upper Ordovician: 
Dolomites, medium gray, coarsely grained; 

bluff-forming for about 100' at base; 
thickness not measured. 

Dolomites, quartz sand-bearing; gradational 
sequence. 

Eureka Quartzite: 
Quartzites and quartz sandstones, vitreous in 

part, white, gray weathering; gradational 
with 

Dolomi te, light gray weathering, quartz sandy; 
base of equivalents of upper vitreous 
quartzite member; lower sharp contact. 

Quart zite, brown-stained on top surface, gray­
ish. 

Quartz sandstones, white, slightly mottled, 
more coarsely grained than above or be­
low, intermittently laminated and cross­
laminated, medium-bedded, grainy and 
bulbous-weathering; upper sandstone mem­
ber. 

Quartzite, medium-grained, thickly bedded, 
white, orange-pocketed, bulbous-weather­
ing; cliff-forming; re-entrant 20' from 
top, lower 15' weathered back. Possible 
base of upper gray quartzite member. 

Quartzite, mostly thickly bedded, white to 
very light gray, largely grainy, weathers 
light pinkish-gray; gradational with 

Quartzite, very thickly bedded and massive, 
light pinkish-white, yellowish and pink 
to dark reddish-brown weathering, finely 
grained, grainy weathering; base of equiv­
alents of members of type Eureka. 

Quartzite, laminated and cross-laminated, 
black and white banded. 

Quartzites and quartz sandstones, thinly bed­
ded, orange sil~and shale-seamed, white, 
pink and buff weathering. 

Pogonip Group: 
Covered; dolomite and quartzite float, prob­

ably concealing dolomites. 
Dolomite, finely grained, argillaceous. 
Covered, with argillaceous calcilutite and 

calcisiltite float. 
Calcilutite, black, argillaceous, intermit­

tently exposed; closely silt-parted. 
Eofletcheria sp. 30' from top, orthid 
brachiopods; dolomitic in lower 25'. 
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Dolomite, medium- to coarsely grained, black, 
dark gray ~eathering, massive; white­
mottled. 

Calciluti~e, yellow silt-parted, bluff-form­
ing in high~r 72', ledge-forming below, 
light bluish-gray and occasionally red­
dish-gray ~eathering. Orthis spo cf. 
Q. mlchaelis Clark, 7' from top, plio­
merids, large Leperditia sp. up to 75' 
from top. 

Calcilutites, argillaceous and as above, with 
calclsiltites, silt largely reddish rather 
than yellow; seme red argillite shales; 
Leperditia sp., small in lower part, 
which is closely yello~ silt-parted and 
rubbly weathering. 

Calcarenites, some black calcisiltites upward, 
medium gray, dark gray weathering; thickly 
bedded; Leperditia sp. float. 

Calcilutites, silty and closely silt-parted, 
black, calcito-flockod; Leperditia sp., 
large. 

Covered and float. 
Calcisiltito, black, silty, irregularly 

yello~ silt-parted; ledge-forming, cherty 
in highost ledgo; Leperditia sp., orthid 
brachiepods; some intraformational con­
glomerate. 

Calcisil~ites and finely grained calcarenites, 
black, calcite-flocked, medium gray weath­
ering, irregularly silt-parted, out­
cropping in thick rough ledges; ~­
ceptaculites sp., orthocones. Base of 
exposure. 
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HIKO (9): In the Worthington Mountains, 7 miles north 
of Hiko and 3/4-mile west of the Hiko-Sunnyside road. 
In ':'.3S., H..59E. 

Upper Ordovician: 
Dolomite, light buff-gray weathering, with 

light gray chert in nodules and seams o 
Thickness not measured. 

Quartz sandstone, dolomitic, mottled and pur­
plish-gray weathering; gradational with 
d olomi tes above. 

Covered. 

Eureka Quartzite: 
Quartz sandstone, purplish and buff-gray 

weathering, massive, mottled and pocketed; 
thin vitreous quartzite beds. Cliff­
forming. 
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Quartz sandstones, thinly bedded, gray, gray 
and reddish weathering, siliceous nodules; 
largely covered; base of upper white 
quartzite member. 

Quartz sandstone and semi-quartzite, large 
scale cross-bedding, massive, cliff­
forming, vitreous at top; cross-beds with 
original westerly dip. 

Quartz sandstones and quartzites, alternating 
in 4'-5' units; sandstones friable and 
coarsely grained, laminated and cross­
laminated; 3' cross-bedded unit near base 
truncated at base, as if face of dune; 
quartzite fills I' deep channel in under­
lying sandstone. Base of upper sandstone 
member. 

Quartzites and quartz sandstones, generally 
laminated and cross-laminated, platy; zone 
of quartzitic concretions 7' from top; 
reddish-brown weathering. 

Quartzite, reddish-brown weathering, grainy, 
laminated in part; weathered back in 
higher 58'; cliff-forming and darker 
reddish-brown in lower part. Grades to 

Quartzite, white, orange-pocketed, yellow­
stained, grainy, semi-vitreous. Broken 
by jointing, slope-forming. Base of ex­
posure, still in equivalents of type 
Eureka members; fault drops Upper Ordo­
vician dolomite in front of quartzite. 

16 330 

47 314 

32 267 

17 235 

133 218 
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ARROW CANYON RANGE (10): In T.14S., R.63E. West Side, 15 
miles WNW of Moapa. Eureka quartzite forms prominent 
light band in cliff of dark carbonatites. 

Upper Ordovician: 
Dolomite, medium-grained, very cherty, black; 

thickness not measured. 
Dolomite, coarsely grained, light gray; fills. 15 15 

cracks and channels, to I' deep, in under-
lying rocks. 

Eureka Quartzite: 
Quartz sandstone, very dolomitic, laminated 3 132 

and cross-laminated, gray-brown Weather-
ing. 

Covered. 4 129 
Quartzites, dolomitic, laminated and cross- 12 125 

laminated, dark reddish-brown Weather-
ing, gray, vitreous. 

Covered. . 24 109 
Quartz sandstone, white, slightly gray and 40 85 

buff, dark reddish-brown weathering in 
part, laminated in part. 
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Covered. 
Quartz sandstones, white, dark reddish-brown 

weaLhering, largely thinly bedded; grades 
to 

Quartzite, white to very light gray, vitreous, 
weathering gray, also reddish; grainy. 

Pog onip Group: 
Calcisiltites and calcilutitcs apparently 

dolomitic, light gray ~eathering, cherty; 
silt-parted, light bluish-gray and buff 
weathering. 

Calcilutiles and calcisiltites, dolomitic in 
part, closely silt-parted, rough-wea ther­
ing, brownish-gray weathering; largely 
rubb~-weathoring, ledge- and talus slope­
forming. Receptaculitos sp. at base and 
to 270' above the base. Remainder of 
section not measured. 
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LUND (11): 12 miles south of Lund, on the west face of 
the Egan Range, in T.10N., R.62E. 

Upper Ordovician: 
Dolomite, coarsely grained, gray weathering, 

chert band 4' above quartzite. Sharp 
basal contact. Thickness not measured. 

Eureka Quartzite: 
Quartzite, vitreous, light gray, darker and 

reddish at top. 
Quartzite, cross-laminated with 10

0
-15 0 ini­

tial dip to SEe 
Quartz sandstone, massive, grainy weathering; 

forms base of upper vitreous quartzite 
member. 

Quartzite and quartz sandstones, white, Weath­
ers to broad bedding planes and ledges; 
up~r sandstone member. 

Quartz sandstones, fiSSile, and thin quartz­
ites, closely pocketed, white. 

Quartzites and quartz sandstones, white,cross­
laminated in upper 15', closely pocketed; 
prominent re-entrant 85' from top. 

Quartz sandstones, coarsely grained in part, 
laminated and cross-laminated, very 
closely pocketed. 

Quartzites, massive, grainy weathering, 
closely pocketed; 2' re-entrant at base; 
possible base of equivalents of type 
Eureka quartzite. 
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Quartzite, grainy and yellow weathering, 
white; pocketed, especially in upper l5 t • 

Quartzite, vitreous, light yellow weathering, 
weathered pockets frequent and up to 1/4-
inch in diameter at base. 

Quartzite, vitreous, white, iron oxide­
stained. 

Quartzite, buff-gray weathering, mottled dark 
gray and white. Base exposed Eureka 
quartzite. 

Pogonip Group: 
Covered. 
Dolomites and dolomitic calcilutites; argilla­

ceous, thinly bedded, rubbly-weathering; 
poorly exposed. 

Calcilutites, slightly silt-parted, form 
rough-surfaced bluff. 

Calcilutites and calcisiltites, thinly bedded 
and irregularly silt-parted; bluish-gray 
weathering; occasional coquinal bed. 
Higher 173' bluff-forming, lower portion 
intermittently exposed. Leperditia sp. 
abundant to within 88' from top; orthid 
brachiopods and Hormotoma sp. in lower 
portion. 

Calcarenite, black-and calcite-flecked, weath­
ering medium bluish-gray; irregularly 
Silt-parted, cherty; some intraformational 
conglomerate. 

Calcilutites, irregularly silt-parted, forming 
ledges and slopes, weathering light gray; 
Leperditia sp. 

Argillitic shales and Siltstones, olive and 
dark brown weathering. 

Calcilutite, yellow Silt-parted, bluish-gray 
weathering, rubbly; Leperditia sp. and 
Endoceras? sp. at base. 

Calcarenite, yellow silt-parted, finely 
grained; Receptaculites sp. to within 
15' of top. 

Calcisiltite, argillaceous, irregularly silt­
parted, rubbly-weathering; fine-grained 
basally; Leperditia sp. and Receptaculites 
sp. at base. 

Covered; Leperditia sp., orthid brachiopods, 
and Hormotoma sp. in float. 

Calcarenite. 
Covered, calcilutite float, occasional cal­

carenite; Receptaculites sp., Leperditia 
sp., Hormotoma sp. float in higher 7'. 

Calcarenite, coquinal, light gray and orange­
spotted. 
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Calcilutltes and thin calcarenites, closely 
silt-parted and argillacecus, light gray 
weatlering, dark gray, calcite-veined; 
ledges, and bluff in lower 10'; ~­
cepteculites sp. down to 14' from top. 
Base of measured section. 

50 50 

STEPTOE (12): On the east face of tte Egan Range due west 
of McGill Smelter; in section 30, T.19N., R.63E. 

Upper Ordovician: 
Dolomite, medium gray, ~eathering light gray, 

coarsely crystalline, chert nodules; 
irregular bedding. Silicified faunule 9 1 -

12' above the quartzite. palmanella 
(Resserella) ignota Sardeson, Hypsitycha 
(Rynchotrema) neenah Wang, Plaesiomys 
bellistriatus Wang (Dincrthis sub~uadrate 
of Schuchert and Cooper, 1932), Zygospira 
sp. 

The dolomite lies in channels to l' deep in 
the quart zi te. 

Eureka Quartzite: 
Quartzite, weathered and spongy-looking. 
Quartzite, vitreous gray and pocketed, grading 

to white and grainy in lower 15'; base of 
upper vitreous member. 

Quartz sandstone, hard, white, yellcwish 
weathering, broadly cross-bedded in lower 
part; upper sandstone member. 

Quartzite, hard to grainy weathering, large 
weathered pockets frequent (to 2" in 
diameter); white and light gray. 

Quartzite, whitish, weathered into hollow. 
Quartzite, white, yellow-stained, medium­

bedded, much pocketed in middle 20'; 
friable sandstone seam at 18' from top. 

Quartzite, massive, vitreous light gray in 
higher 15', white and grainy, pink weath­
ering below; occasionally pocketed; 
cross-laminated 10' from top. Base cf 
equivalents of type Eureka members. 

Covered. 
Quartzite, thinly bedded and pebbly at base, 

red and yellow, grainy; ledge; part of 
shaly quartzite member. 

Covered; formational boundary not located. 
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Crystal Peak Formation: 
Calcilutites, closely yellow silt-parted, 

rubbly, dark gray, bluish-gray weather­
ing; occasional calcarenite and lime­
stone pebble beds. 

Swan Peak (?) Quartzite - (Watson Ranch Tongue): 
Covered, bluish-gray weathering, calcilutite 

and some red argillite shale in float. 
Calcilutite, bluish-gray weathering, closely 

silt-parted; ledge. 
Covered, as next above. 
Quartz sandstone, reddish and yellow-brown 

weathering, ledge. 

Lehman Formation: 
Covered, calcilutite float. 
Calcilutites, thinly bedded and silt~parted, 

occasional thin calcarenite coquina and 
intraformational conglomerate beds; cross­
laminated in part; yellow sandstone and 
argillite float 50' from top. Leperditia 
spo and orthid brachiopods in lower part, 
especially in basal calcarenite bed. 

Kanosh Shale (in part after Hintze, 1952): 
Calcisiltites, dark gray, medium dark gray 

weathering, with fine coquinas and 
occasional calcilutites; partly covered; 
Orthis sp., like Q. michaelis Clark. 

Juab Limestone: 
Calcis ilt i tes. 
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GRANT RANGE (13): On the west side of the Grant Range, 
on the east side of the Nyala road, 9.8 miles from 
Currant, in T.8N., R.56E. 

Upper Ordovician (?): 
Dolomite, light gray, darker above; thickness 

not measured. 
Dolomitic q~artzite, apparently gradational 

sequence. 

Eureka Quartzite: 
Quartz sandstone, white; crest of ridge. 
Quartzite, vitreous, white, light gray and 

brownish weathering, massive; cliff­
forming. Base of upper vitreous quartz­
ite member. 

Quartz sandstone, light yellow weathering, 
friable, forming upper sandstone member. 
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Quartzite, slope-forming, light gray; white 
in lower 10'. 

Quartzite, slope-forming in higher 10', 
vitreous, becoming a remarkably uniform 
gray downward; a weathered zone 95-100' 
from toP) base of equivalents of type 
Eureka quartzite. 

Covered. 
Quartz sandstone, easily friable, reddish, 

orange weathering. 
Covered. 
Quartzite, thinly bedded, slightly dolomitic, 

coarsely grained in part, argillite­
parted, reddish- and yellowish-gray. 

Covered, apparently argillites. 
Quartzites and dolomites, black and olive 

brown argillitic shale intercalations, 
quartzites very thinly bedded, dark gray, 
reddish-brown to olive brown weathering; 
form ledges and slopes. 

Pogonip Groupe 
Covered; probably as exposed below. 
Calcareous and possibly phosphatic argillilu­

tites and siltites. 
Dolomites, black, finely grained, largely 

covered. 
Calcilutite, black, irregularly silt-parted 

and striped, ledge. 
Covered. 
Calcilutites as above, more irregularly silt­

parted in lower part; form prominent 
bluff. 

Calcilutites, intermittently exposed, very 
irragularly yellow silt-parted) Leperditia 
sp. up to 65' from top. 

Calcisiltite, black, irregularly silt-parted, 
light to dark bluish-gray weathering; 
ledge. 

Calcilutites with thin beds of calcarenite and 
coquinal debris, red silt-parted. 

Covered. 
Calcarenites, occasional intraformational 

conglomerates, and medium gray weather­
ing black, calcite-flecked calcilutites; 
closely yellow Silt-parted, rubbly, inter­
mittently exposed; Leperditia sp., orthid 
brachiopods at base of exposure. 
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WHITE PINE RANGE (14): On the west face of the range, 
on the northernmost portion of Duckwater Mountain, 
about 1 mile east of the end of the Black Rock Canyon 
road in T.l)N., R.58E. 
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Upper Ordovician: 
Dolomite, medium-grained, dark bluish-gray, 

weathering light gray; cherty; ~­
te1asma s,P. 

Eureka Quartzite: 
Quartz sandstone, gray and red, dolomitic. 
Quartzite, whitish-gray, slightly pocketed. 
Quartz sandstone, irregularly laminated, red-

dish-orange-and purple-stained, siliceous 
nodules o 

Quartzite, white, slightly yellow-stained, 
thickly bedded, less quartzitic downward; 
base of upper vitreous quartzite member. 

Quartz sandstone, laminated, red. 
Quartz sandstone, white, friable in part, with 

large cross-bedding; base of upper sand­
stone member. 

Quartzites and quartz sandstones, white, 
grainy weathering, occasional red spots, 
especially at base; re-entrant 40' from 
top and at base. 

Quartzite, hard, grainy weathering, white. 
Quartzite, thickly bedded and massive, grainy 

weathering, white, reddish-stained. 
Quartzite, thickly bedded, grainy weathering, 

white. 
Quartzite, hard and white in higher 15', grad­

ing to grainy, dark reddish-brown weather­
ing, very thickly bedded; base of equiva­
lents of type Eureka quartzite. 

Argillitic shale and friable quartz sand­
stones, intercalated, yellowish-brown 
weathering. 

Quartzite, reddish-gray and mottled. 
Argillitic shale and quartz sandstones, inter­

calated. 
Quartz sandstones, yellow-stained, thinly 

bedded, friable, with argillite interbeds 
in lower 11'. 

Quartzite, vitreous, gray, red-stained, lami­
nated. 

Covered, base of shaly quartzite member of 
Eureka quartzite; contact with dolomite 
concealed. 

Pogonip Group (Remainder of section after Hintz~ 
1952): 
Section offsets across canyon. 

"Dolomite Member": 
Dolomite, medium. dark gray, weathers brownish­

gray, and yellowish-gray, thick-bedded, 
ledge-forming, cherty in upper few feet. 
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Lehman Formation: 
Calcilutites, silty, thicr-to thin-bedded, 397 2963 

weathers gray to bluish-gray, ledges in 
higher part. 1-l/2'-thick EOfletcheria bed 
15' from top, Angmalorthis ap., Orthis 
sp., Barrandia? sp., Cybelopsis sp., 
Leperditia sp., branching bryozoa, all 
122' or more below top. 

lanoshian: 
Calcilutites and calcisiltites, silty, covered 510 2566 

in part. Receptacylites mftmm11aris Walcott 
and ~ elongatus Walcott, abundant 300' to 
354' from top; Anomalorthis sp., Orthis 
sp., Barrandia? sp., Cybelopsis sp., 
Illaenus sp., Leperditia sp., large 
branching bryozoa all common 60' to 90' 
from top, Bathyure 1111S pogonipens is Hint ze 
186' from top. 

Juab limestone and lower Pogonip formation~ 2056 2056 

SOUTHERN RUBY MOUNTAINS (15): In 8ppr0xi~ately T.24N., 
R.56E. Sharp (1942) describes the section on the south 
side of the North Fork of Lindsay Creek; a similar sec­
tion is exposed in the Willow Creek Canyon. The Sil­
urian Lone Mountain dolomites overlie poorly exposed 
Ordovician. Eureka quartzite is present locally where 
preserved beneath the Silurian but the thickness of the 
vitreous white quartzites is not stated nor was this 
writer able to determine it at Willow Creek. The fol­
lOWing is a summary of Sharp's section: 

Limestone (calcilutites~ argillite-parted. 
Limy quartzite and sandstone, brown weather­

ing and leached~ limestone intercalations. 
Limestone, finely crystalline, locally cherty 

and argillaceous. 
Argillaceous limestone. 
Limestone, thinly bedded, argillaceous part­

ings. 
Limestones, intraformational conglomerates, 

and argillaceous limestones. 
The lower limestones contain the early 

Canadian lainella fauna, and higher beds 
contain Indgceraa sp., Leperditia sp., 
and Pliomergps canadensis Billings. The 
highest 225' of beds may be referred to 
the Crystal Peak interval, and the sub­
jacent quartz arenites to the Swan Peak; 
argillaceous limestones below the quartz 
arenites would be the Lehman and Kanosh 
equivalents. 
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LONE MOUNTAIN (16): In T.20N., R.5lE., about 18 miles north­
west of Eureka, and 3 miles north of the Lincoln Highway 
(U.S. 50) is the (redesignated) type section of the Eureka 
quartzite, on the west face of Lone Mountain. 

Hanson Creek Formation: 
Thickness not measured, reported to be 318 

feet (Merriam and Anderson, 1942); dark 
gray medium-grained dolomite, has sharp 
contact with quartzite. 

Eureka Quartzite: 
Quartzite, dolomitic, gradational with lower 

beds. 
Quartz sandstone and quartzite, light gray, 

brown weathering and slightly calcareous 
at top, grades down into cross-laminated 
grayish-white sandstone at the base; forma 
upper gray quartzite member. It has a 
sharp contact with 

Quartzite, laminated, light gray, vitreous, 
orange weathering in part. 

Quartzite, strongly cross-laminated, whitish, 
tan t.o reddish-brown weathering. 

Quartzite, massive, tan and red-brown weather­
ing, slightly laminated and pocketed; 
extends to base of white quartzite member. 

Quartzite, whitish, somewhat grainy weather­
ing. 

Quartzite, hard and vitreous in part, partly 
tan, weathers purplish. 

Quartzite, very dense, vitreous, tan and red 
weathering, red and brown discolored 
quartzite, with 3' whitish bed 15' from 
the base. This is the base of the lower 
discolored quartzite member, and base of 
the formation. 

Unnamed Formation: 
Covered, weathered re-entrant. 
Quartz sandstone and sandy dolomite, dark gray 

weathering to tan and red weathering up­
ward; m~re quartz sand upward. 

Pogonip Group: 
Covered. 
Calcilutite, black, rough-weathering, silt­

parted, becoming partially blue-gray 
weathering downward; exposed in ledges 
with occasional calcisiltites. Leperditia 
sp. near base. 

Calcisiltite, almost calcarenite, bluish-gray, 
Leperditia sp., HOrmotoma sp. 
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Calclsl1tltes, occaslonal calcl1utltes and 
calcarenltes; yellow slIt-parted, (bluish) 
gray weathering, cherty in higher 75'. 
Orthis sp., aff. ~ michaelis Clark, 
Macronotella sP., Pseudomera sp. 110' 
below top. 

Calcarenite, dark gray, gray and slightly red­
dish weathering, irregularly silt-parted; 
15' intraformational conglomerate 90' 
from the top; cherty in lower part. Ir­
regularly silt-parted and bedded, some 
calcilutite, in lower 30'. Receptaculites 
sp. 60' from top; Orthis sp. (sp. B of 
Ulrich and Cooper, 1938), Hesperonomla? 
sp. and Pseudomera sp. 110' from the top. 

Calcisiltites and occasional dolomites, irreg­
ularly silt-parted, rough weathering, 
medium gray, to base of good exposure. 

210 622 

150 412 

262 262 

KANOSH (17): About 13 road miles southwest of Kanosh, Utah, 
on highway U.S. 91 in Baker Canyon, Ordovician rocks are 
exposed along the road and on adjacent hillsides, in sec­
tion 26, T.24S., R.7W. These exposures are part of a 
scattered line of exposures along the highway from Dog 
Valley, 1 mile south, to White Sage Flat, 5 or 6 miles 
to the north-northeast. The description of the Kanosh 
shale and lower formations is by Dr. L. F. Hintze (Hintze, 
1951), ... hose father, Dr. F. F. Hintze, made 11 special trip 
to locate the section for his son and the present writer. 
The quartzite descriptions are from two overlapping but 
incomplete exposures about 300' apart, and are believed to 
be essentially correct despite the fact that the beds are 
overturned, dipping 400 -800 to the northwest. 

Upper Ordovician (?) Dolomite: 
Dolomite, medium-grained, cherty, light gray 

weathering; intermittently exposed for 
several hundred feet but structure un­
certain. Sharp basal contact. 

Eureka (1) Quartzite: 
Quartzite, purplish and pinkish-gray, grading 

to white 8'-10' from the top; vitreous, 
medium to finely grained, white quartz­
ite has vivid red and purple streaks. 
Intermittently exposed below uppermost 
15 '. 

Quartzite, below small crest, poorly exposed; 

Lehman Formation: 
Covered, possible sandstone outcrop at base. 
Quartz sandstone, gray-, tan- and purple­

tinged, coarsely grained. 
Calcisiltitea, ligh~ to dark gray. 
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Kanosh Shale: 
Calcarenite, silty and yellow-brown weather­

ing, with brown argillite intercalations; 
Orthis michaelis Clark, bryozoans, cystid 
fragments, pliomerid. 

Juab Limestone: 
Calcisiltite, medium gray, silty; Orthls spo, 

Pliomerops sP4 231 feet of variable 
Fillmore limestones were measured (See 
Hintze, 1951, for detailed description)o 

45 45 

70 70 

SCIPIO (IS): Ordovician rocks were measured at the west foot 
of the PavantRB.nge in sections J and 10, T.19S., R.3W., 
about 5 miles south of Scopio. The section is reached by 
following a truck trail about a mile to the southeast from 
the point where highway U. S. 91 eros ses the Canyon Range­
Pavant Range divide. The beds dip SOo at the base and 20 0 

at the top, N.60 0 E. Ordovician quartz sandstones are 
overlain by Paleozoic limestones and dolomites beneath the 
capping Cretaceous or Eocene conglomerates. 

Upper Ordovician or younger: 
Calcilutites and finely grained dolomites, 

black, mostly in float; ledge 150' from 
base. 

Eureka (1) Quartzite: 
Quartz sandstone, light pink and tan, in 

float only, on long slope. 

Swan Peak (1) Quartzite: 
Quartzite and quartz sandstones, white to 

light gray, light pink and yellow weather­
ing, silty spots; medium-to coarsely 
grained, coarsely grained and friable in 
lower 20'. 

Quartz sandstones, whitish, coarsely grained, 
yellowish weathering. 

Quartz sandstones, yellowish-brown; occasion­
ally white, weathering pink; mostly 
float, more rock seen in higher 15'; 
ledge at base. 

Covered, quartz sandstone and quartzite float, 
with calcarenite and calcilutite float. 
Hintze (1951) aSSigns 83' of these beds 
to the underlying Kanosh shale o 

Kanosh Shale: 
Argillaceous shales, mostly covered, with in­

tercalated dark gray calcarenites, weath­
ering medium brownish gray; Orthis 
michaelis Clark, cystid plates, Pliomerops 
sp. 
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Juab Limestone: 
Calcarenite, ledge forming, silty. 72 72 

~ISH SPRINGS (19): Ordovician quartzite forms the crest of 
the Fish Springs Range and part of its western dip slope 
overlooking the re-entrant occupied by the various work­
ings of the Fish Springs district. Hintze's section 
(1951) starts at the base of the Ordovician, in a southern 
arm of the eastward-draining canyon utilized by the Pony 
Express trail in crossing the northern part of the range 
from the present Thomas Ranch. In T.IIS., R.14W. 

Upper Ordovician Dolomite: 
Dolomite, alternating 5 t to 15 t light and dark 

gray units; whitish stains. Thickness 
not measured. 

Eureka Quartzite: 
Quartz sandy and silty dolomite o 

Covered. 
Quartz sandstones and quartzite, alternating, 

reddish-brown weathering; 18-inch green­
ish friable sandstone 17 1 from top. 

Quartzite, ve'ry light gray, partially reddish­
brown weathering. 

Covered. 
Quartzite, vitreous, light gray, medium to 

dark brown weathering. 
Quartz sandstone, friable, pebbly, yellow­

brown. 
Quartzite, maSSive, light gray, vitreous, 

mottled. 
Quartz sandstone, laminated, yellow. 
Quartzite, light gray to brownish-gray, 

vitreous. 
Quartz sandstone, hard, irregularly bedded and 

laminated; yellowish-brown; cross-lami­
nated near base. 

Quartzite, grainy, reddish-brown weathering, 
massive. 

Quartz sandstone, white, light grayish and 
yellow weathering. 

Quartz sandstone, yellow-brown to black, 
friable. 

Quartzite, purplish-white, very finely 
grained. 

Crystal Peak Dolomite (in part after Hintze, 
1951): 
Dolomite, coarsely grained, medium light gray, 

light brownish-gray weathering, ledge­
forming. 
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Swan Peak Formation: 
Covered o 
Quartz siltstone, thinly bedded, buff and red­

dish-brown weathering. 

Lehman Formation: 
Calcilutite, medium bluish-gray, closely silt­

parted, vuggy in lower part; Hormotoma 
sp. 

Dolomite, coarsely grained, buff-gray weather­
ing, somewhat silt-parted, slight orange 
discoloration; ledge-forming. 

Kanosh Shale: 
Calcarenite and argillaceous shale; Orthis 

michaelis Clark, Pliomerops sp., ~­
ronotella sp. 

Quartz siltstone, calcareous, thinly bedded, 
yellowish, brown; Orthis sp. 

Juab Limestone: 
Calcisiltites, thinly bedded, medium gray; 

Orthis spo, Pliomerops sp. 

Hintze (1951) describes the lower 993 feet of the 
Ordovician mostly assigned to the Fillmore 
limestone. Highest Cambrian rocks are thickly 
bedded, dark gray, cliff-forming dolomites. 
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THOMAS RANGE (20): In ~he Thomas Range to the east of Fish 
Springs, Staatz and Bauer (1952) report measuring 590 feet 
of Ordovician quartzite. 'Staatz (personal communication, 
1953) has kindly given further detai.ls. The section is 
described as follows: 

Dolomite; thick main portion Silurian, lower 
portion fossiliferous Ordovician Fish 
Haven e~uivalent. 

Quartzite, clean, white; almost identical 
lithology from top to bottom, no shale 
partings, occasionally cross-bedded; un­
fossiliferous; "Swan Peak." (Eureka of 
present writer.) 

Shale; interbedded near base with brick-red 
dolomite and toward the top with brick­
red quartzite, variations gradational. 

Limestone; light gray; edgewise conglomerates 
near the base; richly fossiliferous at 
several horizons; "Garden City;" base 
unexposed, so total thickness unknown. 
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TINTIC MINING DISTRICT, UTAH (21)= No Middl~ Ordovician 
rocks are preserved in this district. Early reports 
dated the Ajax limestone (625') as Lower Ordovician, 
the Opohonga limestone (825') as Lower Ordovician, and 
the Bluebell dolomite (894') as Lower to Upper Ordovician. 
Hintze reviews Lovering's reassignment of Upper Ordo­
vician, Silurian, and Devonian formations, which placed 
all but 180' of the Bluebell dolomite in the Silurian 
(Hintze, 1951); Hintze restricts the Bluebell to the 
Upper Ordovician, on the basis of a zone F fa'unule found 
in the Upper Opohonga limest~ne; showing equivalence to 
the middle Fillmore limestone of the Ibex area. Thus a 
thickness of 1000-2000 feet of limestone and several 
hundred feet of quartz arenites are absent in the Tintic 
district, by non-deposition in part an~probabl~ later 
erosion. Rigby (personal communication, 1952) observed 
that the Opohongalimestonethins northward by conver­
gence as well as' by subsequent disconformity, dating 
the beginning of the relatively lesser subsidence and 
eventual uplift as within early Ordovician. , 

GOLD HILL (22): Nolan reports that Middle Ordovician' quartz­
ites are lacking. although the Lower and Upper Ordovician 
carbonatites are present (Nolan, 1935); nondeposition, 
subsequent erosion, or both, rather than structural com­
plications, are believed to be the cause. Such quartz­
ites are reported to be present farther south in the 
same range, and are visible about 7 miles south of 
Robison Ranch, in T.15N., R.70E., on the east flank of 
the north Snake Range (Hintze, 1951). 

NORTH STANSBURY RANGE (23): In T.2S., R.6-7W., the north­
easternmost nose of the Stansbury Range is composed of 
Garden City limestones. Hintze found faunal zones G and 
J of Ross (1949, 1951) in them and zone M in a series of 
hard olive-green siliceous shales overlying the Garden 
City (Hintze, 1951). No quartzite or quartz sandstones 
are present beneath, presumably, the Upper Ordovician, in 
contrast with the Stansbury Island section about 10 miles 
to the northeast. Evidently the northern Stansbury Range 
was on the rather abrupt northern edge of the area of 
lesser subsidence in west-central Utah. 

STANSBURY ISLAND (24): On the east limb of the prominent 
anticline on the south end of Stansbury Island. In T.2N o , 

R.6W. 

Fish Haven Dolomite: 
Dolomite, black, weathering dark gray, ex­

tremely cherty, 200 feet or thicker. 
Covered, 40 to 65 feet. 
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Swan Peak [and Eureka (?)] Quart zi te : 
Quartzite, dark reddish-stained, hard and 50 1065 

vitreous; gradational with 
Quartz sandstone, magna cross-bedded, coarsely 120 1015 

grained. 
Quartzite, white, vitreous, finely grained; 30 895 

(may be Eureka quartzite equivalents). 
Quartz sandstones, laminated to thinly or 230 865 

medium-bedded, strongly cross-bedded, 
with a vuggy zone 175' to 215' down; 
becomes gray and sub-vitreous at the 
base. 

Quartz sandstones, vuggy at the top, thickly 245 635 
bedded to laminated; coarsely grained, 
white at the top, grades down to dirty 
orange weathering white, coarsely grained; 
in lower 50 feet and especially at base 
sandstones are fissile and laminated 
light orange-colored; occasional quartz-
ite beds; strongly cross-bedded through-
out. 

Covered. 
Quartzite, red. 
Quartz sandstone, yellow and covered o 

Covered, float is quartz sandstone and orange-
buff to brick-red quartz siltstone. 

Dolomite and covered. 
Quartz sandstone and quartzite, thinly bedded, 

light brown, light orange-buff weather­
ing; flow structures prominent o 

Dolomite, laminated, dark, and covered. 
Quartzites, buff and brick-red, dolomites; 

quartzite 40' from top and at base. 

Garden City Formation: 

58 390 
2 332 

40 330 
35 290 

100 255 
30 155 

40 125 
85 85 

Dolomite, gra~ light to dark weathering, 55 433 
medium- to coarsely grained and covered in 
higher part. 

Covered, float is dolomite, coarsely and fine- 140 378 
ly grained, and quartz arenites from 
above. 

Dolomite, siliceous?, hard, coarsely grained, 140 238 
grading down to 

Siltstones and limestones; higher siltstones 98 98 
grade down into reticulate silt-parted 
calcisiltites and calcilutites, light' 
blue-gray weathering, with occasional in­
traformational conglomerate. 

Section closed, but Hintze (1951) reported 
1070 more feet of dolomites, above the 
Cambrian (1), and includes another 565' of 
the reticulate ailt-parted limestone a. 
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LAKESIDE MOUNTAINS (25): Souther~ dipping Paleozoics expose 
Ordovician rocks in the central part of the range on the 
west side of Great Salt Lake. Eleven and three-tenths 
road miles north of Delle, Utah, and 4 miles west on a 
narrow road up Cramer Gulch is an abandoned mining shack 
and dump; one mile southwestward up Mine Gulch on a foot 
trail are other workings, the base of section being at a 
small dump in the gulch, SE l/~ section 23, T.2N., R.9W. 
Description of the Garden City and the lower part of Swan 
Peak formations after Hintze, 1951. 

Fish Haven Dolomite: 
Thickness not measured, rests with sharp 

but not angular or channeled contact 
on quartzite, contains Stxeptelasma sp. 

Swan Peak Formation (highest bed may be Eureka 
quartzite or younge.r) : 
Quartzite, finely grained, light gray. 
Argillite, yellow-brown, interbedded with 

limestone, Anomalorthissp., Orthis cf. 
Q. swanensis Ulrich and Cooper. 

Covered, float indicates same as above. 
Quartz siltstone, pale yellow-brown, poorly 

exposed, Orthis swanensis Ulrich and ' 
Cooper. 

Limestone, intraformational conglomerate, and 
intercalated argillites, bearing Anomalor­
~ utahensis Ulrich and Cooper, ~­
;p eronomiella? sp., Eleutherocentrus 
s p., Pli omerops sp., cystid plates. 

1 
25 

15 
50 

50 

141 
140 

115 
100 

50 

Figure 12. Eureka (?) quartzite at Lakeside Mountains sec­
tion; one foot-thick quartzite from hatbrim to hammer head; 
lies between Pogonip and Fish Haven formations. 
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Garden City Formation: 
699 feet of the formation measured, including 

variable limestones and intraformational 
conglomerates; the fauna from 294 to 419 
feet down appears to be similar to that of 
the Wahwah limestone (zone J). 

PROMONTORY POINT (West side) (26): In T.8N., R.6W. About 
9 miles south of the Golden Spike Monument at Promontory~ 
there is a good exposure of parts of the Swan Peak (1) 
and Garden City formations on the west side of the 
promontory. The intercalated lower portion of the 
Swan Peak is poorly exposed, but the quartzites and 
the Garden City formation are well exposed. 

Fish Haven Dolomite: 
Thickness not measured. The dolomites are 

dark gray to black weathering and have 
only a 3- to 4-inch gradational dolomitic 
quartz sandstone bed at the base. It 
apparently represents reworked sand de­
posited just prior to dolomite deposition. 

Swan Peak Formation (or Eureka and Swan Peak 
Formations): 
Quartzite, whitish, vitreous, light gray 

weathering, yellow-brown and orange sur­
faced with large cross-laminations; (could 
be Eureka quartzite)g 

Quartzite, white, light gray weathering with 
very pale orange surfaces; hematite in­
clusions 30' from the top; gradational 
to 

Quartzite, whit~ red-banded, darker gray, red­
dish and orange weathering with grainy 
surfaces; becomes darker reddish downward. 

Quartz sandstone, light gra~ coarsely grained; 
forms re-entrant. 

Quartzite, orange and red weathering. 
Quartzite float and talus blocks, no other 

lithology seen. 
Quartzite, jointed, thickly bedded, orange 

weathering. 
Covered, quartzite talus; may be shales. 
Argillites and argillaceous calcilutites, gray 

and black weathering; partially micaceous, 
Orthis michaelis Clark. 

Covered, limestone and argillite float bearing 
Orthis michaelis Clark, Receptaculites 
mamillaris Walcott, cystid fragments. 

Quartz sandstone, gray-brown weathering, ir­
regularly bedded. 

Covered. 
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Garden City Formation (After Hintze, 1951): 
Dolomites, dark gray, weathering light gray 208 1472 

below top, unfossiliferous. 
Limestones, variable, and occasional intra- 1264 1264 

formational conglomerates; comprising 
faunal zones J to F of Ross (1951), 
remainder concealed. 

BECK'S SPUR and NEFF'S CANYON (27): On Beck's Spur, 2 miles 
north of Salt Lake City and about 1/2-mile east of highway 
U.S. 91, a l68-foot quartzite sequence is found lying be­
tween Cambrian and Devonian limestones, and is again found. 
at Neff's Canyon, to the south of Salt Lake City. At 
Beck's Spur the lower 100 feet are white quartzites and 
quartz sandstones, yellowish-and pink-tinged, thinly bed­
ded and laminated in large part. The higher 68 feet are 
white quartzite and quartz sandstones, buff and gray 
weathering, so closely pocketed with black-lined holes as 
to appear black from a distance of 20 or 30 feet. About 
30 feet of covered beds and purplish mudstones, with beds 
of conglomerate of purplish shale pebbles, separates t~e 
quartzites from the overlying limestone ledges. 

BRIGHAM-MANTUA AREA (28): Two exposures of Ordovician rocks 
near Brigham, Utah, were examined by the writer. At 
Round Hill, about 1-1/2 miles north of Mantua, the Ordo­
vician quartzite referred to as Swan Peak is exposed. 
It is variable, largely thinly bedded and reddish and 
reddish-brown weathering, and ~inely grained. The other 
section, on the very crest of the first Wasatch ridge 
about 5 miles north of Brigham, appears to be similar 
to the Round Hill exposure. As described earlier in 
this report, the grain characteristics at Round Hill are 
similar to those of the quartzites at Promontory Point, 
and are closer to those of the Eureka quartzite of the 
Confusion Range than to the Watson Ranch tongue of the 
Swan Peak quartzite of the Confusion Range and Scipio. 
The possibility that the quartzites of the Brigham­
Promontory area are Trentonian and correlative with the 
transgressive Eureka quartzite rather than being Chazyan 
is discussed above. 
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Aeolian deposits, 26, 
27 

Ajax limestone, 65 
Antelope Range, ~evada, 

27 
Antelope Valley, 

Nevada, 1), 15, 16 
Appalachian faunas, 15 
Arbuckle region, 15 
Arctic Canada, 16 
Arrow Canyon Range, 

Nevada, 52, 53 

Beck's Spur, Utah, 28, 
69 

Bighorn dolomite, 19 
Binocular microscope, 

29 
Bluebell dolomite, 65 
Bolarian, 15, 16, 22, 

27 
Brigham, Utah, 69 

Canadian, 7, 15 
Cave Valley, Nevada, 

46-48 
Cementation, 32 
Chazyan, 7, 15, 16, 19, 

21,22,27 
Cincinnatian, 16, 26 
C1ino environment, 19 
Confusion Range, Utah, 

10, 11, 34, 41 
Craton, 17, 19, 26, 28 
Crystal Peak dolomite, 

11, 12, 15, 16, 22 
Crystal Peak, Utah, 

10-12, 14, 22, 36-
3 8 , 42 

Currant, Nevada, 33, 56 

Des e rt Range Ex pe riment 
Station, 14, 22, 39, 
40, 42 

Dolomite member, 12 

Ely, Nevada, 14, 22 
Eof1etcheria sp., 12, 13, 

15, 22, 35-37, 39, 46, 
50 

Engeosyncline, 8, 17 
Eureka, Nevada, 13, 14, 

60 
Eureka quartzite, 7, 9-

11, 13-17, 19-22, 25-
30, 3 2 , .33 

Ferguson, H. G., 17 
Fillmore limestone, 11, 

15 
Fish Haven dolomite, 14 

19, 26 
Fish Springs, Utah, 17, 

21, 27, 29, 30, 43, 
63, 64 

Fondo environment, 19 
Frazer Belt, 8 

Garden City dolomite, 
11, 27 

Gold Hill, Utah, 22, 65 
Grant Range, Nevada, 33, 

56, 57 

Hague, A., 9, 13 
Hanson Creek formation, 

13, 1/+, 19 
Hiko, Nevada, 51, 52 
Hintze, L. F., 9-11,15, 

19, 22, 61, 63-67 
House limestone, 11, 15 

*In the interest of brevity, 'formati onal names, 
where they occur in the stratigraphic sections, have 
not been indexed. 
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Ibex, Utah, 7, 11, 19, 
22, 26, 29, 33-36, 
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Ibex Hills, 36-38 
Isopachous maps: 

Middle Ordovician 

Modal grain size 29, 32 

Neff's Canyon, 28, 69 
Nolan, T. B., 17, 65 
Normal faulting, 17 

quartzite, 20 Ogden, Utah, 28 
Massive quartzites of Oil Creek formation, 15 
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Merriam, C. W., 14 
Merriam, C. W., and 
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17, 60 

Millard belt, 8, 17, 19 
Miogeosyncline, 8, 17, 

19 

Pahroc Range, Nevada, 
50-51 

Petrography, 29 
Pogonip group, 9, 11, 

13-15,17, 21, 67 
Promontory Point, 68, 
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Provo, Utah, 7, 22 
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19 

Rich, J. L., 21 
Richardson, G. B., 11 
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Rigby, J. K., 26, 65 
Roberts, R. J., and 
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Roberts Mountains, 

Nevada, 16 
Ro s s, R. J., Jr., 9, 11, 

12, 15, 19, 27 
Ruby Mountains, Nevada, 
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Staatz, M. H., and Bauer, 
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Stansbury Island, Utah, 
17, 18, 27, 28, 43, 
65, 66 

Stansbury Range, Utah, 
17, 26, 65 

Steptoe, Nevada, 16, 
55, 56 

Stokes, W. L., 19 
Strike-slip faulting, 

17, 18 
Sub-Eureka disconform­

i ty, 7, 13, 16, 27 
28 

Sunnyside, Nevada, 26, 
4 2 , 48, 49 

Thomas Range, Utah, 17, 
22, 27, 28, 43, 64 

Thrust faulting, 17 
Tintic district, Utah, 

17, 26, 65 
Trentonian, 15, 16, 22, 

27 
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Uinta region, 19, 26 
Unda form, 19 
Upper sandstone member, 

10, 26 
Upper vitreous quartzite 
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No. 8 GUIDEBOOK TO THE GEOLOGY OF UTAH - 1952 
"Geology of the Central Wasatch Mountains, Utah." A symposIum volume by 
various authorltles on this area, with roadlogs and definitive data so arranged 
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PLATE 1 Extra copies Geologic Map of Central Wasatch Mountains East of Salt 
Lake Valley, Utah. with roadlogs; from Guidebook No. B. ................ _ •.... _ •.• mS-38) $.50 

No. 9 GUIDEBOOK TO THE GEOLOGY OF UTAH - 1954 
','Uranlum Deposits and General Geology of Southeastern Utah." The acme 
of up-to-the-minute knowledge on the occurrence. mineralogy, chemistry, 
origin and technology of the Colorado Plateau-type uranium deposits - a 
symposium by AEC scientists and other authorities, edited by one of the 
authors. Dr. W1lliam Lee Stokes, who in 1941 wrote his Ph.D. thesis on the 
Morrison formation from whloh has come 60 per cent of the uranium pro-
dUction to date in this reglon ........ _.......................................................................................... $3.00 

No. 10 GUIDEBOOK TO THE GEOLOGY OF UTAH - 1955 
"Tertiary and Quaternary Geology of the Eastern Bonneville Basin." A 
reexamination of the "Salt Lake formation," and of events portrayed by it 
and by younger valley fill. A symposium embodying Ph.D. theses and other 
special research on the volcanic, erosional, and sedimentary record of Bear 
River, Ogden, Weber, and Jordan Valleys. EdIted and correlated by Dr. 
Armand J. Eardley, 1955 President of the Utah Geological Society ........................ $4.00 

Large Guidebooks published by the Intermountain Association of Petroleum Geologists 

FOURTH ANNUAL FIELD CONFERENCE - 1953 
"Guide to the Geology of Northern Utah. and Southeastern Idaho." Discusses 
and analyzes the "Disturbed Belt" of overthrusting in this region, and the 
structural complexities that may affect the oil and gas possibilities of the area $7.50 

PLATE I Extra copies Geologic Map of the Northern Wasatch Mountains, Utah and 
Idaho, from above IAPG publication ...................................................................... (RS-40) $ .75 

PLATE II Extra copies Geologic Map of a Portion of the "Idaho-Wyoming Thrust 
Belt," from above IAPG pubUcation ........................................................................ (RS-41) $ .75 

FIFTH ANNUAL FIELD CONFERENCE - 1954 
"Geology of Portions of the High Plateaus and Adjacent Canyon Lands, 
Central and South-Central Utah." Discusses the Clear Creek Gas Field and the 
possibllities of the areas to the south.................................................................................... $7.50 

PLATE I Extra copIes Geologic Map of Portions of the High Plateaus and Adjacent 
Canyon Lands, Central and South-Central Utah, from above pubUcation. Map 
consists of four sheets; sets not to be broken .................................................... (RS-46) $4.00 

SIXTH ANNUAL FIELD CONFERENCE - 1955 
"Guidebook to the Geology of Northwest Colorado." Authentic, voluminous, 

and detalled descriptions and sections of the 011 and gas fields of this area, 
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Utah Geological and Mineralogical Survey Bulletins 
BULLETIN 35 - Halloysite of Agalmatolite Type, Bull Valley District, Washington County. 

Utah, by Arthur L. Crawford and Allred M. Buranek. (A rare Pagoda Clay.) Price $ .10 

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

BULLETIN 37 - The Geology of Eastern Iron County Utah, by Dr. Herbert E. Gregory. 
Geology, geography and pioneer history of Bryce &nyon National Park, Cedar Breaks, 
and adjacent scenic areas. Price $1.50 

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

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

BULLETIN 39 - Lower Ordovician Detailed Stratigraphic Sections for Western Utah, by 
Dr. Lehl 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. K-enneth C. Bullock. Details an 
area within the triangle formed by connecting the great mining districts of Bingham, 
Tintic and Park City. Price $1.00 

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

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

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

BULLETIN 44 - Geology and Ore Deposits of the Silver Beef (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 on Company. He is now a member of the faculty at 
Brigham Young University. His distinguished achievements give prestige to his views. 

Price $1.50 
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, Is of Immediate and profound 
interest to aU students of fissionable materials. Price $1.00 

BULLETIN 47 - Mierofol!lsils of the Upper Cretaceou.s 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 lllustrated by 16 full-page halftones with 11 full-page charts and 
figures. Speclal1sts 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 field. Price $4.00 

BULLETIN 49 - In process. 

BULLETIN 50 - Drilling Records for Oil and Gas in TJtah, compiled by Dr. George H. 
Hansen, H. C. Scoville, and the Utah Geological and Mineralogical Survey. From the 
records of the on and Gas Leasing Branch of the Conservation Division. U.S. Geological 
Survey. Contains a map of each county on which has been spotted every oil well (and 
every dry hole) drilled in Utah prior to January 1, 1954. Tabular sheets detail the 
drilling record of each well, giving "tops," oil "shows," and all other data of record. 

Priee $5.00 
BULLETIN 51- The Rocks and Scenery of Camp Steiner, Summit amI 'Vasatch Counties, 

Utah, by Dr. Daniel J. Jones. A prototype for Boy Scout Manuals, prepared in quantity 
at a nominal cost as a contribution to the better understanding of our outdoor heritage. 
A glossary, block diagrams, cross sections. and pen sketches supplement the text. 
Featured are the filllng of peat bogs, the carving of cirques, and the evolution of other 
mountain topography near the Boy Scout Camp at Steiner, Uinta Mountains, Utah. 

Price $ .25 



Bulletins - continued 
BULLETIN 52 - Emery County - Geolo~le AUas of lTtab by Dr. WlUlam ~ Stokes and 

Robert E. Cohenour. Contains 40 plates showing areai geology In five colors on a scale 
"h·lnch to the mile. Text by Dr. Stokes, the eminent authority on uranium and MesozoiC 
stratigraphy In this area, explains the maps and gives latest Information on 011, 
uranium, and other mineral resources of Emery County. Temple Mountain the $9,000,-
000 Pick Mine. and other uranium deposita occur on the rim of "the SlnbaCi" of central 
Emery County. Being edited - an early release Is expected. Price $5.00 

BULLETIN 53 - Being edited. 
Bt;LLETIN 54 - Being edited. 
BULLETIN 55 - Clays of Utala County, Utah by Professor Edmond P. Hyatt, Geology 

Department, Brigham Young University. ProCessor Hyatt, a graduate oC the Missouri 
School of ~nncs, has made himself the authority on Utah County clays .• Bulletin 55 
Is the first comprehensive treatment of Its kind tor Utah. . Price $2.00 

BULLETIN 56 - Geolo&,y of the Southern LakMlde Mountains, Utah, by John C. Young. 
A critical examination of the structure, geomGrpho!ogyand history of a range blocked­
out on the southwest margin of the "Northern Utah Hlghlsmd." Price $1.50 

BULLETIN 57 - Middle OrdovielanDetallP.d Strathrraphle Sections for WHtern l!tah and 
F..afltf'rn Ne\'ada, by Gregory W. Webb. The Swan Peak and Eureka "quartzites." are 
"spotlighted." Porous members of these formations Corm possible reservoir r(}('ks 
(or petroleum. Price $1.50 

RS- 5. 

RS- 6. 

RS- 7. 

RS- 8. 

RS- 9. 

RS-ll. 

RS-12. 

Reprints from the Symposium Volume on Oil and 
Gas Possibilities of U tab 

(Reprint Series Nos. 5 to 29) 

The Structural Evolution of. Utah, 14 pages, 
by Dr. A. J. Eardley ................ ~ ....................................................................... $ .50 
The Pre-Cambrian Rocks of Utah, 6 pages, 
by Dr. Eliot Blackwelder.............................................................................. .25 
Summary of the Cambrian Stratigraphy of Utah, 8 pages, 
by Dr. Hyrum M. Schneider........................................................................ .35 
The Ordovician, Silurian and Devonian Systems of Utah, 
29 pages, by Dr. F. F. Hintze and Dr. Lehi F. Hintze............................ .75 
The Carboniferous and Permian Rocks of Utah, 12 pages plus 
2 tip-in maps, by Dr. J. Stewart Williams................................................ .50 
The Cretaceous System of Utah, 10 pages, 
by Dr. Harold J. Bissell................................................................................ .50 
The Tertiary of Utah, 8 pages, by Dr. J. LeRoy Kay............................ .35 

RS-13. The Quaternary System in Utah, 10 pages, by Prof. R. E. Marsell .... 
RS-15. Oil and Gas Leasing in Utah (Laws and Regulations), 8 pages, 

. 50 

by Attorney N. G. Morgan, Sr .................................................................... . . 50 

History of Oil and Gas Possibilities by Area.~: 

RS-16. Part 1-Grand-San Juan Area, 24 pages................................................ .75 
RS-17. Part II - Uinta Basin Area, 25 pages........................................................ .75 
RS-18. Gilsonite and Related Hydrocarbons of the Uinta Basin, 

26 pages, by Arthur L. Crawford................................................................ .75 
RS-19. The Clay B..'lsin Gas Field, 7 pages, plus 2 tip-in maps, 

by M. M. Fidlar, Chief Geologist, Mountain Fuel Supply Co............... .35 
RS-20. Part TIl - Utah Plateaus Area, 24 pages................................................ .75 
RS-21. Part IV - Basin and Range Area, 44 pages, by Arthur E. Granger, 

Carroll H. Wegemann and C. Max Rauer, United States Geological 
Survey, 44 pages ................................................................................................ 1.00 

Large Ma/)s and Charts Sold Separately: 

RS-22. Plate 1 - Colored Relief Map of Utah........................................................ .50 
RS-25. Plate IV - A Correlation Chart (of formations in Utah).................... .50 
RS-27. Plate VI -_. Gcology of the Egnar-Gypsum Valley Area, 

San Miguel and Montrose Counties, Colorado.................................. ..... .50 



Other Reprints 
For Which There is a Charge 

RS-33. 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. Since the discovery of the 
Clear Creek gas field a short distance to the east, this paper on the 
Gunnison Plateau should have increasing significance .......................... $ .75 

RS-33a. Extra copies Plate I from above publication............................................ .25 

RS-34. Lecture Notes, by the Intermountain Association of Petroleum Ge­
ologists, on Symposium: Oil Well Logging Testing Completion, Feb. 
23, 1953. Thirty-eight single-spaced mimeographed pages with 
extra charts, graphs, etc., and a bound-in reprint giving an Intro­
duction to Radioactivity Well Logging, by R. B. Downing and 
J. M. Terry ........................................................................................................ 1.50 

RS-37. 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 

RS-38. Geologic Map of Central Wasatch Mountains East of Salt Lake 
Valley, Utah, with roadlogs; from Guidebook No. 8.............................. .50 

RS-39. Tertiary Well Logs in the Salt Lake Desert, prepared for publica-
tion by Joseph F. Schriber, Jr. Reprinted from private records 
made available by the Southern Pacific Railroad.................................. .50 

RS-40. Geologic Map of the Northern Wasatch Mountains, Utah and Idaho, 
Plate I from the IAPG Guide to the Geology of Northern Utah and 
Southeastern Idaho - Fourth Annual Field Conference, 1953............ .75 

RS-41. Geologic Map of a Portion of the "Idaho-Wyoming Thrust Belt," 
Plate II from the above IAPG Guide.......................................................... .75 

RS-42. Geologic Map of Dinosaur National Monument and Vicinity, N.E. 
Utah-N.W. Colorado, Plate II from Bulletin 42...................................... .50 

RS-43. The Uinta Mountains and Vicinity, A Field Guide to the Geology, 
by G. E. and B. R. Untermann...................................................................... .25 

RS-46. Geologic Map of Portions of the High Plateaus and Adjacent 
Canyon Lands - Central and South-Central Utah, Plate I from the 
IAPG Guiae to the Geology of Central and South-Central Utah­
Fifth Annual Field Conference, 1954. (Map consists of four sheets. 
Sets not to be broken.) .................................................................................. 4.00 

RS-49. Geology of the Pine Valley Mountains, Utah, a 3-page abstract 
from the Ph.D. thesis of Earl Ferguson Cook, presented to the Uni­
versity of Washington in 1954...................................................................... .20 

RS-50. The Riddle of Mountain Building is a reprint of the 19th annual 
Frederick William Reynolds Lecture by the author of "Structural 
Geology of North America," Dr. Armand J. Eardley, Dean of the 
College of Mines and Mineral Industries, University of Utah, and 
one of the West's outstanding savants of structural geology. 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 phe1).omena, such as the relationship of batho-
litic intrusions to mountainous areas, to volcanic island arcs, to 
ocean trenches and associated· gravity anomalies, are explained in 
relation to this mountain building hypothesis........................................ .25 

RS-52. 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.......................................................................................... 1.00 



MISCELLANEOUS 

Other Literature on the Geology of Utah 
available through the 

UTAH GEOLOGICAL AND MINERALOGICAL SURVEY 

Symposium Volume - The Oil anjl 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. 

The Great Basin with Emphasis on Glacial and Postglacial Times. A bulletin of the Uni­
versity 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. Mlller; 
Pa),t 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 50") - Prepared by Utah all Report. Kept up to date. Every 
oil well in Utah with latest information on status. Price $10.00 

Tungsten Deposits 01 the Mineral Bange, Beaver County, Utah, by Arthur L. Crawford and 
Alfred M. Buranek (Bulletin 25, Utah Engineering Experiment Station). Price $ .50 

Your Guide to Southern Utah's Land of Color, by Arthur F. Bruhn. A compendium 01 what 
the college-bred tourist wants to know about the land, the people, and the scenery of 
Utah's playground. An unbellevable amount of information has been "redistilled" and 
charmingly told in sixty vivid, authoritative pages of human geography, geology, archae­
ology, ecology, and natural history. Price $1.25 

After Victory Plans for Utah and the Wasatch Front. by Dr. J. R. Mahoney and others. 
Published by the Utah State Department of PubliCity and Industrial Development -
A comprehensive summary for postwar development; two hundred seventy-five (9" x 11". 
fine print) pages replete with graphs and other illustrations dealing with (I) Wartime 
Economic Changes and Postwar Industrial Readjustments in Utah; (II) Agriculture: 
(III) Water and Power; (IV) Transportation and Freight Rates; (V) Recreation and 
Rehabilitation Areas, and (VI) Public Works. Supply limited. Price $2.00 

The Western Steel Industry - Parts I and II, 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 Economic and Business Research, University of Utah; (now, 1954-
55) Senior Specialist in Natural Resources for the Library of Congress, Washington, D.C. 
Scholarly, well-illustrated, exhaustively treated. Price $1.00 

Measures of Economic Changes in Utah - 1847-194'7. 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, plus population and 
employment information are a few of the statistics here presented. Published by the 
Bureau of Economic and Busines~ Research, University of Utah. Price $1.00 

Glossary of Selected Geologic Terms, With Special Reference to Their U~e 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 

lfranium, 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

i 
a non-technical explanation 

of geologic -facts of interest to the layman. Contains 18 ful -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 business­
man 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 mankind. . Price $2.00 



Free Reprints and Circulars of the Survey 
Still A t1ailable U pan Request 

Circular 23 - The Resinous Coals of Salina and ~untington 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. 
RS-14. Location Plot (tabular list) of Wells Drilled in Utah (through 1948), 
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. 
(showing U.S. Geological Survey Publications in Utah) 

RS-28. Plate VII - GeologiC Index Map of 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-35. The Occurrence of Bournonite, Jamesonite, and Calamine at Park City, 
Utah, by Frank Robertson Van Horn, from Bulletin No. 92, August, 
1914, Am. Inst. of Mining Engineers. 

RS-44. List of Samples Available for study at the University of Utah Oil Well 
Sample Library; samples from Utah and bordering sections of neighbor­
ing states. 

RS-45. Geology in the Grade Schools, by Dorsey Hager. Reprinted from Science, 
Vol. 114, No. 2949. 

RS-47. Survey Activities of the Utah Geological and Mineralogical Survey, Bi­
ennial Report to the Advisory Board, for the period from January 1, 
1952 through June 30, 1954, by Arthur L. Crawford, Director. 

RS-48. Perfecting a Claim, reprinted from Uranium Magaz·ine, November 1954, 
for those who do not care to purchase our more exhaustive treatise 
(RS-52, by J. Thomas Greene). 

RS-51. The Mineral Industry of Utah - 1952. The Utah chapter, prepared by 
Paul Luff, Commodity-Industry Analyst, U.S. Bureau of Mines, under 
a cooperative agreement with the Utah Geological and Mineralogical 
Survey, for the "Minerals Yearbook" of the United States. 

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 Building, University of Utah Salt Lake City, Utah 
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