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GEOLOGY OF THE THOMAS RANGE FLUORITE D,ISTRICT}

' JUAB COUNTY, UTAH

By Mortimer H, Staatz and Frank W, Osterwald
ABSTRACT

The Thomas Range fluorite district includes an area of about 34 square miles surrounding Spors
Mountain in central Juab County, 46 miles nor_thwest of Delta, Utah, Between the time of its discovery in
1943 and the end of 1952, this district produced a total of 75, 312 short tons of fluorite ore from 12 properties,
Almost all the fluorite deposits have an abnormally high uranium content, All but one of the seven sampled
fluorite veins and pipes that contained over 0,050 percent uranium are on the southern end of Spors
Mountain, ]'

The rocks exposed in the district range in age from Lower Ordovician to Pleistocene, The g}eater
part of Spors Mountain is made up of a thick series of apparently conformable Paleozoic rocks, which are
chiefly carbonates, The Ordovician Garden City formation, which is chiefly limestone, is.the olde;t rock
exposed in the district, Two other Ordovician formations, the Swan Peak formation copsisging of a lower
shale member and an upper quartzite member and the Fish Haven dolomite overlie the Garden City
formation, Five newly named Middle Silurian formations: the Floride dolomite, the Bell Hill dolomite,
the Harrisite dolomite, the Lost Sheep dolomite, and the Thursday dolomite overlie the Fish Haven, The
Devonian Sevy dolomite and the Simopson and Guillmette formations, undivided (dolomites and limestones),
overlie the Silurian dolomites and are the youngest Paleozoic rocks in the district, Volcanic rocks, which
include latite, quartz latite, rhyolite, agglomerate, lapilli tuff, quartz latitic tuff, and rhyolitic tuff, of
probable Tertiary age, surround the Paleozoic sediments, Dikes and plugs of intrusive breccia, rhyolite,
and quartz latite intrude the Paleozoic rocks, commonly along faults,

All the Paleozoic sediments and the volcanic rocks strike northeast and dip northwest, These con-
sistently dipping rocks are cut by about 980 faults belonging to at least five sets of faulting: 1) northeast-

trending thrusts, 2) northeast-trending normal and reverse faults, 3) northwest-trending faults,

)
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4) east-trending faults, and 5) north-trending faults, The first three sets were formed prior to the
emplacement of the volcanic rocks, but the latter two sets cut both groups of rocks and movement along
the north-trending set raised Spors Mountain to its present elevation,

During Pleistocene time Lake Bonneville surrounded the Thomas Range, and gravels, conglomerate,
and marl were deposited at that time on its flanks and in the surrounding area which is now a desert,

Fluorite deposits are of three types: 1) oval to irregulgr pipes, 2) veins, and 3) disseminated deposits,
The pipes, which show considerable variati§n in shape and size with depth, have produced moré than 99
percent of the ore, Fluorite deposits are found chiefly in the Silurian dolomites and the underlying
Ordovician Fish Haven dolomite, and shov;' two chief types of structural control: 1) in or adjacent to faults,
and 2) adjacent to intrusive breccia bodies, The ore consists of 65 to 95 percent fluorite with montmoril-
lonite, dolomite, quartz, chert, calcite, and opal as impurities, The fluorite closely resembles a brown,
white, or purple clay and forms either soft pulverulent masses or boxworks, With depth the grade of the
ore commonly decreases, and masses of montmorillonite, chert, or quartz and dolomite have been found
in increasing abundance in some deposits,

The ore is believed to have been formed from fluorine-rich fluids which brought in minor amounts
of uranium, and which were derived from the magma that formed the topaz-rich rhyolites of the Thomas
Range duripg the last stages of vulcanism, These fluids rose along faults and replaced shattered zones in
the dolomite, Introduced elements other than fluorine and uranium were pr‘cﬁibly obtained from rocks
underlying the deposits,

Uranium analyses on 155 fluorite samples ranged from 0,003 to 0, 33 percent uranium, The highest
uranium samples came from the Bell Hill, Harrisite, Eagle Rock, Lucky Louie, and two small prospects,
Deposits at all of these properties except the Bell Hill are small, The grade of the uranium in the fluorite
ore varies considerably even on individual levels of a single mine, Uranium was secondarily enriched,
however, near the surface of most deposits, This is believed to have been caused by slow leaching of the

upper part of the ore body in an-arid climate, in part from material being actively eroded. The uranium
was redeposited a few inches to 30 feet below the position from which it was leached because the dry under=.
lying ore absorbed the ground water, The uranium content of the fluorite ore from the upper workings may

be as much as twice that found in depth,
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INTRODUCTION

Scope of report

The fluorite district in the western part of the Thomas Range, Juab County, Utah, is one of the
newest mining districts in western United States; since 1950 it has been the largest producer of fluorite
west of the Mississippi River, The present report covers the geology of the entire fluorite producing area,
and supplements an earlier report by Staatz, Wilmarth, and Bauer (1954) on the iﬁdividual mining
propertjes, Additional material is given on all old ope'rating ‘propértieso as well as on those properites

developed between September 1950 and February 1953,

0

Location and surface features

The Thomas Range is on the eastern edge of the Basin and Range province in central Juab County,
Utah (fig. 1). The range is about 17 miles long and has a maximum width of 9 miles, It trends northwest
and is composed of three distinct topographic units, The eastern unit is a block approximately 12 miles
long and 3 to 6 miles wide, composed of Tem;,ia!ry (?) rhyolite and tuff, About 2 miles to the west is a
second unit approximately 6 miles 10an and 1 1/2 to 2 miles wide composed chiefly of complexly faulted
early to middle Paleozoic sediments, .The third unit, three and one half miles falr‘tcher northwest, is a
circular group of mountains about 4 miles in diameter composed of middle Paleozoic sediments,

All the known fluorite deposits are in the second unit called Spors Mountain by Fitch, Quigley,/ and
Barker (1949, p, 63-66). Mining has been limited to an area approximately 5 miles long by 1 mile wide
along the eastern side of Spors Mountain, The present report covers, an area of approximately 34 square
miles, It iricludes all of Spors Mountain and extends about 2,4 miles south of its southernmost end, Bee
figure 1 and plate III,

The mapped area is.in Tps, 12 and 13 §,, R, 12 W,, Salt Lake principal meridian, ‘I‘he nearest

town is Delta in Millard County, approximately 46 miles southeast from the southern paﬁ of the district,
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The area is reached from Delta, the nearest railhead on the Union Pacific Railroad, by 15,4 miles of
paved and 30,9 miles of improved'dirt road, In the spring of 1952, the Bureau of Public Roads improved
and straighteped the road along the east side of Spors Mountain, From this road a second road leads
around the south end of Spors Mountain and north along its western side (fig, 1). The north part of this
second' road is passab-le only by jeep, Several haulage roads lead to the various miﬁes from the main east
side road, During ;he summer months cloudbursts sometimes wash out the roads,

Spors Mountain rises Qteeply out of Lake Bonneville sediments, which surround it, and forms a small
rugged range (fig, 2), The base of the mountain is at an elevation (;f approximately 5,000 feet, and the
highest peak reaches an elevation of 6,584 f;,e‘t {pl. 1), Along the western an_d southern sides of this small
range, low hills, as much as several hundred feet high, protrude through a cover of Lake Bonneville gravels,
Bars of Lake Bonneville gravel as much as 50 feet high are also found across the mouths of valleys, and
wave cut benches formed by old Lake Bonneville are prominent in the southernmost part of the district
(pl. 2). Along the east side of the district, especially the central and northern parts, the topography is
steep and the valleys are V-shaped,

No permanent séreams are found in the area, and surface water flows in the water courses only during
and shortly after occasional summer cloud bursts, Rainfall is scant; during the winter as much as 2 feet of
snow falls hampering mining operations from late December to early April, The nearest permanent water
supply is east from the northeast corner of the district, There is a;lso a well for watering sheep near the
Delta-Callao road approximately 2-1/2 miles south of the district, As the nearest water is either saline or

.in remote locations, the miners bring their drinking water from Delta, \
The area is covered by bushes six inches to a foot high which is thickest in the flat area surrounding

Spors Mountain, The only trees are twisted junipers, averaging about 7 feet in height, which are most

abundant in the north and central parts of the mountain, These trees are not used as mine timber because

they are too small,
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Plate 1,.,--Panorama of the southern end of Spors
Mountain looking north along the east side,
Eagle Rock Ridge 1s on right side of picture,

Plate 2,--Benches cut in a quartzite hill at the
south end of the district by waves of old Lake
Bonneville,
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History and production

All of the mines in this district produce fluorite, The fluorite ore contains uranium minerals, but
up to January 1953, no uranium was recovered frorh any of the ores, No copper, lead, zinc, silver, gold,
or manganese minerals are known from the district,

The first fluorite was mined from the Floride claim of George Spor and sons in 1943, and was sold
the following year, From 1944 to 1947 there was little other activity in the district, and the Floride con-
tinued to be the only shipper, Late in 1947 the Dell No, 1 and No, 2 deposits were located, and this was
followed in rapid succession by the discovery in 1948 of the Blowout, Dell No, 5, Eagle Rock, Fluorine
Queen, Hilltop, Lost Sheep, Lucky Louie, Nonella, Oversight, and Thursday; and in 1949.by the location
of the Bell Hill and Harrisite, By the end of 1949, almost all of Spors Mountain was covered by claims,

In 1948, production from the Floride claim was augmented by that from the Dell Nos, 1 and 2, the
Fluorine Queen, and the Lost Sheep; in 1952 eight properties were in production, Altogether, by
December 31, 1952, twenty deposits on 12 different properties had produced a total of 75, 312 short tons.
containing 65 to 94 percent fluorite (table 1), All of this was mine r‘un ore and was sold for metallurgical
use,

From 1944 to 1949 ore was shipped to Geneva Steel Compar;y at Geneva, Utah, Since 1950 the
ore has been sold to Continental Ore Buyers of Chicago, Il1,, brokers, who ship it to various parts of the
country,

Ore sold for approximately $23, 50 a ton in 1952 delivered in Delta, Utah, based upon a 60 percent

effective grade CaFq, /

4
[y

\\

_/ The effective CaFg is determined from an analysis of the ore by subtracting 2 1/2 percent CaFg
for each 1 percem of 8i0g in the ore, Thus, an ore containing 75 percent CaFg and 4 percent SiOg would

be rated at 65 percent effective,
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Table 1, --Fluorite production of the Thomas Range district from 1944 through 1952,

Number of

deposits Production (short tons

producing X Total
Mine fluorite 1944 1945 1946 1947 1948 1949 1950 1951 1952 production

Bell Hill 3 0 0 0 0 0 0‘ 1,480 — 4,466 11,846
Blowout i 0 0 o‘ 0 0 1,100. 2,355 1,313 1,128 5,896
Dell 3 o. 0 0 0 800 3,000 1,300 0 0 5,100
Dell No, 5 1 0 0 0 o 0 205 0 0 0 205
Floride 1 ¢ 8,748 > 0 463 - 0 0 9,211
Fluotine Queen 2 0 o 0 0 9,071 3 4,321 8,727 17,119
Harrisitg 2 0 0 0 0 0 0 0 55 0 55
Hilltop No, 1 2 0 0 0 0 0 o 0 o 1001/ 100
Lost Sheep 2 0 0 0 0 e—-.———»11,625f—23/-——> 5,729 6,241 23,595
Lucky Louie 1 0 0 0 0 0 0 0 0 1,432 1,432
Oversight 2 0 0 | 0 0 0 0 0 0 598 598
Thursday 1 0 0 0 0 0 552/ ¢ 0 0 55
TOTAL -~ -=-c-ccmeomoceconacaneceancneeoeenona=- 15,312

1/ Tonnage estimate from size of workings,

g/ From Bauer, H, L,, Jr,, 1952, Fluorspar deposits north end of Spors Mountain, Thomas
‘Range, Juab County, Utah: Univ, Utah, unpublished thesis,
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Mining in the 'district is generally begun by open pit methéds. The open pit method is continued as
long as walls remain intact, but several mines have had to use undc;,tground methods, when their open pit
became too deep, The small ore pipe on the Lost Sheep and the east ore pipe on the Fluorine Queen deposits
have been mined by driving a short adit to the ore .Body and raising to the surface, The ore in the open pit
is then drawn by slusher to the raise and trammed out underground, The Lucky Louie and Oversight deposits
were shaft-mined by sinking on the ore body and hauling the ore out in a bucket, The Bell Hill operators
drove an adit 86 feet below the surface and then mined the ore body from a number of stopes both above and
below the adit, The large ore pipe on.the Dell Nés. 1 and 2 was mined by an adaptation of the block caving
téchnique.. The ore was drawn off at the chutes and trarnmed to the ore bins, The wall rocks are sufficiently

solid in all mines so that little timber is necessary,

Previous work

Early work on the Thomas Range was confined to the eastern part, where rhyolite yields the beautiful
wine-colored topaz crystals, which have long been a collector's item, The area is the type locality of the
mineral bixbyite, which was first collected by Maynard Bixby (Penfield and Foote, 1897, p. 105-1‘08),

The topaz area was first reported by Henry Engelmann, geologist for Captain J, H, Simpson®s
exﬁedition across the Great Basin of Utah, in 1859 (Simpson, 1876, p, 325), Since that time, numerous
articlgs on topaz and its associated minerals have appeared in print (Kunz, 1885, p, 738; Cross, 1886,
pP. 436-438; Alling, 1887, p, 146-147; Kunz, 1893? p. 764; Jones, 1895, p, 175-177; Penfield and Foote,
1897, ‘p. 105-108; Hillebrand, 1905, p. 330-331; ‘Patlton, 1908, p. 1'77-192; Palache, 1934, p, 14-15;
and Montgomery, 1934, p, 82-87),

The western part of the Thomas Range (Spors Mountain) attracted little geologic attention before
1948, No published geologic maps of the Thomas Range are known, though some mapping was done by
W. P, Fuller for International Smelting and Refining Company, J. J, Beeson for Geneva Steel Company,
and James Quigley for Chief Consolidated Mining Company, The fluorite. district is briefly described by

Fitch, Quigley, and Barker (1949, p, 63-66), The district was visited during August and September of 1950
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by M, H, Staatz, V, R, Wilmarth, and H, L, Bauer, Jy, of the‘ U, S. Geological Survey, who were
investigating uranium resources in western Utah, Most of the mining properties were sampled and were
mapped by piane table and telescopic alidade on scales of 1 inch to 40 feet and 1 inch to 50 feet in 1950,
The results of this work are combined in a paper on fluorspar deposits of Utah (Thurston, and others, 1954),

Herman L, Bauer, Jr, mappéd and described the mines and the areal geology of part of the northern
end of Spors Mountain during the fall of 1951 (Bauer, 1952),

During 1952, the district was visited by geologists from the Union Pacific Railroad Company under

Arden Blair,

Field work and acknowledgments

This mining district had never been thoroughly studied, and the ore controls were unknown, Therefore
the present study of the fluorite mining district is regional and includes detailed mapping of the whole of
Spors Mountain, as well as economic. evaluation of the potential sources of fluorite and uranium, This
investigation was made on behalf of the Division of Raw Materials of the U, S, Atomic Energy Commission,

Field work in the area was started in July 1951 by Staatz, who was assisted by H, L, Bauer, Jr. and
" E, W; Tooker umil September 1951, ' R, A, Christman assisted between September and December 1951,
and thé field work was recessed in February 1952, Staatz and Osterwald started field work again in
July 1952, assisted by L, F, Emmett and P, B, Barton, and finished in September 1952,

Mapping of the whole are; was done on aerial photographs at the approximate scale of 1:12,000, The
final geologic map was compiled by multiplex from the aerial photographs on the original topographic map
manuscript (fig, 2, pl. 3), by the Topographic Division of the U, S, Geological Survey, The southern
end of Spox;s Mountain, an area of about 1, 6 square miles (pl, 5), and the éast side of the district containing
the Eagle Rock claim (pl, 6), an area of about 0,9 of a square mile, were mapped by plane table and
telescopic alidade on the scgle of 1:6,000, These two areas included all deposits from which analyses
showed more than 0, 05 percent uranium, In addition, plane table maps on the scale of 1 inch to 40 feet

and mine maps were made of deposits not previously described (Thurston, and others, 1954),
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. Two core holes were drilled on the Bell Hill property by the U, S, Bureau of Mines under direction
of A, A, McKinney, and the results were made available to the writers, The writers were visited in the
field and received advice from L, R, Page, R, J, Roberts, Helen Duncan, Jean Berdan, and R, J. Ross, Jr,
of the U, S, Geological Survey and C, C, Towle, T, P, Anderson, and E, E, Thurlow of the U, S, Atomic
Energy Commission, Robert Winkle of the Atomic Energy Commission aided in some of the sampling,

The miners and owners of all the mines have freely given of' their time and knowledge of the district,

Those who have been particularly helpful are Chad Spdr, Ray Spor, Faye Spor, Fred Staats, Les Price,
Earl Dalton, Scott Chesley, T, A, Claridge, L. N, Rasmussen, Al Willden, Earl Willden, W, W, Watson,

and C, D, Searle,
GEOLOGY

General features

. The rocks in the Thomas Range fluorite district range in age from Lower Ordovician to Pleistocene,
Spors Mountain, which occupies the greater part of the district, is made of Paleozoic sedimentary rocks

intruded by small dikes and pipes of latites and acid igneous rocks; volcanic explosion pipes filled with

breccia are common along its east. side, The Paleozoic roc‘ks range in age from Lower Ordovician to

Middle Devonian and appear to be a conformable sequence consisting of: The Ordovician Garden City
formation (mostly limestone), Swan Peak formation (lower part shale, upper part quartzite), and Fish

Haven dolomite; the Silurian Floride dolomite, Bell Hill dolomite, Harrisite dolomite, Lost Sheep dolomite,
and Thursday dolomite; and the Devonian Sevy dolomite and the Simonson and Guillmette formations,
~undivid.'ed' (lowe£ part mostly dolomite, upper part mostly l'imestgne). The Floridé, B_,el'l Hill, Harrisite,

Lost Sheep, and Thursday dolomites are new Middle Silurian fori‘réagipns. Outcrops of Devonian rocks. are
more abundant north and west of Spors Mountain, and Ordovicign‘rocks are found only to the south and
east,

Volcanic flaws and tuffs of probable Tertiary age overlie and surround the Paleozoic sediments,
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Pleistocene Lake Bonneville sediments cover the surrounding desert and the lower elevations of Spors
Mountain, Gravel Bars, as much as 60 feet high, are found in the mouths of séveral canyons,

The Paleozoic sediments and the Teritary (?) volcanic rocks strike consistently northeast and dip
northwest, Though the beds have been tilted, no fold axes cross the district,

The district is cut by innumerable faults which can be divided on the basis of strike aqd dip into five
groups, Three of these, a few small thrusts, a prominent northeast-trending set of faults, and an apparently
later northwest-trending set, cut the Paleozoic rocks but must have preceded the volcanic rocks because
they served as conduits for plugs and dikes, Two later sets, trending east-northeast to east, and north, cut
both the Paleozoic sediments ar;d the volcanics, The north-trending set shows the largest offset, and along

this set Spors Mountain and the neighboring ridges were raised to their present elevation,

Ordovician sedimentary rocks

Garden City formation

Name and distribution, -=The Garden City formation of Ordovician age was first described by

Richardson (1913, p. 408-409) from Garden City Canyon in northeastern Utah, The most comprehensive
work at present is that of Ross (1951) who has studied the stratigraphy and paieontology in deta.?,lc At its
type locality the Garden City is 1,225 feet thick (Ross, 1951, p, 3),

The Garden City formation crops out in only two places in the fluorite district: (1) in hills alqng the
extreme southern margin of the district (pl, 3), and (2) in a small area abouf 2,800 feet southeast of the
Fluorine Queen mine along the east flank of Spors Mountain, At neither place is the entire formation
exposed, for in the southern area the base is covered by Quaternary sediments, and in the eastern area it
is cut out by faulting, At both localities the Garden City is overlain conformably by the shale member of

the Swan Peak formation,
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Lithology, --Most of the Garden City formation is gray to greenish-gray limestone, The bedding is .
very irregular with nﬁmerous pinches and swells, and individual teds are most commonly less than 1 inch
thick, The rock has a characteristic lumpy appearance, though the lower part of the measured section
(table 2) contains massive limestone in beds up to 3 feet thick (pl. 7, A ;nd B). Thin laminae of fissile
green shale séparate many beds of limestone, Some beds contain irregular chert nodules, particularly in
the interval between 76, 7T feet and 302, 3 feet above the base of the measured section (table 2), Edgewise
conglomerates within the Garden City formation crop out in fault blocks, along the south margin of the
district, These conglomerates are common in the type section (Ross, 1951, p, 7-24)., in the lower part
of the formation,

Chemical analyses on both massive and lumpy limestone (table 3) indicate that the massive sample
contained 4 percent dolomite in the caﬁnorxate fraction and the lumpy sample 5 percent,

Thickness and correlation, -~The Garden City formation was measured at the southern edge of the

“district (pl, 3) in SE 1/4 sec, 23, T, 13S,, R, 12 W, (fig. 2). The exact place of measurement is a

prominent ledge about 80 feet high along the north side of a large dry wash (pl, 7). The exposed thickness
is 730 feet; the base of the section is covered by Quaternary and Recent deposits, and the top of the
formation apparently conforms to the Swan Peak,

The formation contains many fossils; one 2-inch slab of limestone about 14 inches long by 8 inches
wide yielded parts of over 3,000 trilobites (R, J, Ross, Jr,, oral communication), Brachiopods are very
common,- and some beds are almost entirely composed of their remains, Locally planospﬁal gastrdpods are
common; and the thin shale beds contain a few graptolites, The following fossils were identified by

Reuben J, Ross, Ir,

pliomerid free cheek, probably Pseudomera barrandi Pseudocybele nasuta, Ross

Anomalorthis sp, Kirkella cf, K, declevita, Ross

Orthis cf, O, subalata, Ulrich and Cooper Hesperonomia sp,

Hesperonomiella cf, H, minor (Walcott) Tetragraptus cf, T, taraxacum,Ruedemann
Cybelopsis aff, C, speciosa, Poulsen ' Tetragraptus cf, T, dissipiens
Lachnostoma latucelsum, Ross Macronotella sp,
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Table 2, --Stratigraphic section of the Garden City formation measured
at the south end of the Thomas Range fluorite district,

Bed " Cumulative
Description thickness thickness
Swan Peak formation
Quartzite member
Shaly member
Dolomite, medium-grained, orange to red, limy, interbedded with 90,6 193
layers of fissile green shale, Orthambonites michaelis
Covered 102,1 102
Top of Garden City formation on-basis of fossil float,
Covered . 162.8 130
Limestone, light gray, medium-grained, with a few small shale
partings . . 33.6 5617
Covered 83.6 534
Limestone, thin-bedded, light gray, fine-graihed, 70 percent
brown chert 22,0 450
Covered . : - 83.5 428
Limestone, coarse-grained, dark gray; no chert, Hesperonomiella
SP. 9,1 345
.\.
Covered 32,17 335
Limestone, fine-to medium-grained, medium gray, 25 to 75
percent brown, irregular chert 52,17 302
Covered . 21.3 250
Limestone, dark to medium-gray, about 25 percent brown chert 1,5 2217
Covered ' 135,1 226

Limestone, medium-grained, medium-gray, about 45 percent
irregular chert 14,0 91
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{
Table 2, --Stratigraphic section of the Garden City formation measured at the

south end of the Thomas Range fluorite district--Continued,

! Bed Cumulative
Description thickness thickness

Coquina, dark gray 1,3 71
Limestoney massive, medium-grained, medium-gray, numerous

irregular "blebs" of shale ) 1,5 5
Shale, light green, limy; a few gray limestone lenses 2,3 74
Limestone, massive, medium-gray; numerous irregular "blebs"” of shale 10,4 72
Limestone, light gray, fine-grained, interbedded with light greenish-

gray shale 1,0 61
Limestone, medium-grained, dark gray, in part coquina, Tetragraptus sp, 1,3 60
Limestone, fine-grained, light gray, interbedded with about 40 percent

light greenish~gray shale, Tetragraptus dissipiens 2.8 59
Limestone, coarse—grained, gray, stained reddish-brown on outside 1,5 56
Limestone, light gray, interbedded with 40 percent light gray shale,

Cybelopsis aff, C, speciosa, Lachnostoma latucelsum, Pseudocybele

nasuta, Kirkella cf, K, declevita, Hesperonomia sp,, Tetragraptus cf, ,

T, taraxacum, Tetragraptus cf, T, dissipiens 4,9 '55
Limestone, massive, medium-grained, light gray 6,7 50
Limestone, light gray, fine-grained, interbedded with light, greenish-

gray, non-limy shale 5,9 43
Limestone-coquina, dark gray, Cybelopsis aff. C, speciosa,

Lachnostoma latucelsum, Pseudocybele nasut, Kirkella cf, K, declevita,

Hesperonomia sp,, Tetragraptus cf, T, taraxacum, Tetragraptus c_f,

T, dissipiens 2,1 37
Limestone, light gray, about 20 percent, greenish-gray shale as fine

partings, Contains a few coarse-grained purplish gray coquina lens 5.6 35
Coquina, purplish gray, coarse-grained, lenticular Cybelopsis aff,

(;.speciosa, Lachnostoma latucelsum, Pseudocybele nasuta, Kirkella cf,

K, declevita, Hesperonomia sp,, Tetragraptus cf, T. taraxacum,
" 'Tetragraptus cf, T, dissipiens 0,17 29
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Table 2, --Stratigraphic section of the Garden City formation measured at the
south end of the Thomas Range fluorite district--Continued,

Bed Cumulative
Description thickness thickness

Shale, light green and gray, limy 0.3 29
Coquina, dark purplish gray 0,2 28
Shale, light greenish gray, limy; a few coquina lenses 0.6 28
Coquina, dark purplish gray . 0.1 28
Limestone, light gray, fine-grained, about 25 percent shale as partings,

Cybelopsis aff, C, speciosa, Lachnostoma latucelsum, Pseudocybele

nasuta, Kirkella cf, K, declevita, Hesperonomia sp,, Tetragraptus cf,

T, taraxacum, Tetragraptus cf, T, dissipiens 10,9 28
Limestone, light gray, medium-grained small layers of greenish yellow

and pinkishshale, Cybelopsis aff, C, speciosa, Lachnostoma latucelsum,

Pseudocybele riasuta, Kirkella cf, K, decleviti, Hesperonomia sp, , _

Tetragraptus cf, T, taraxacum, Tetragraptus cf, T, dissipiens 4,2"° 17
Limestone, irregularly bedded, light gray, fine-grained, containing green

shale partings 2.4 12
Limestone, light gray, medium-grained 10,0 10

Lake Bonneville gravels
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Plate 7A.--Garden City formation at south end of
district, Stratigraphic section in table 2
was measured at this point,

Plate 7B.--Garden City formation at south end of
district showing the difference in resistance
to weathering between the massive and the
lumpy limestone beds., Base of measured strat-
igraphic section is at bottom of massive out-
crop.



Table 3, --Lime and magnesia content of limestones and dolomites
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from Spors Mountain

cao 1/ Mgolr Percent

content

contents dolomite in

2/

Formation Location (percent) (percent) carbonate Rock name = Remarks'
fraction
Garden City Southern edge of .
district 38,13 0,63 4 Limestone Massive beds
Do, do, 42,41 0.88 5,2 Magnesian limestone Lumpy beds
Fish Haven Near Floride mine 29,81 19,69 95 Dolomite Lower part of
formation
Floride Mine road northeast of Black-mottied
i Fluorine Queen mine 30,59 21,11 98 do, member
Do, ‘Mine road northeast of . Slopemaker
the Dell No, 5 mine 33,64 17,01 . 81 Calcitic dolomite member
Bell Hill ~ Near Lost Sheep mine 30,59 . 21,52 98 Dolomite
Harrisite do, 30,69 21,27 98 do,
Lost Sheep  Near Blowout mine 29,25 19,43 95 do, Mottled gray part
‘ of the gray member
Do, do, 14,11 9,59 96 do, Cherty member
Thuisday 800 feet northeast of o
Lost Sheep mine 29,74 20, 80 98 do,
Sevy Northwest of Spors
Mountain 30,29 20,41 96 ~ do,
Simonson do. 35.90 16,20 5 Calditic dolomite
Guillmette do, 55,08 0.31 1.4 Limestone

1/ All CaO and MgO analyses were done by Lucille M, Keho in the Denver Laboratory of the
U. S, Geological Survey,

2/ Rock classification is after Pettijohn (1949, p, 313),
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Ross states that"the fauna in these collections includes almost the complete faunal assemblage of the "J”
Zon; of thé C:;»a“rden 'Cit;r .fo'rmation of northeast Utah, " This same fauna is listed by L, F, Hintze (1951,
P. 17) in the lower part of the Wahwah limestone, one of his subdivisions pf the Pogonip formation, He
prefers to use the name "Pogonip" because the name antedates "Garden City, “and beqause his measured
sections are closer to the type Pogonip locality (Hansen and Bell, 1941, p. 47). The Ordovician limestones
in the Spors Mountain district resemble in lithology the Garden City formation of northeastern Utah as

described by Ross (1951) more closely than they do the "Pogonip, " and because of close faunal similarity,

the authors prefer to use the name Garden .Cﬂty formation,
Swan Peak formation

The Swan Peak formation was named by Rict;ardson (1913, p. 409) in the Randolph qua@rangle of
northeastern Utah and western Wyoming, As shown by Ross (1951, p, 10-23) in the Randelph quadrangle,
and Williams (1948, p. 1136) in the Logan ;1uadmang1e, the formation consists of three parts: 1) a lower
shale interbedded with silty quartzite and limeét;)ne beds, 2) a middle reddish-brown quartzite interbedded
with shale, and 3) an upper quartzite,

In the Thomas Range the Swan Peak quartzite consists of two prominent parts: 1) the lower of shale
interbedded at the top with hematitic quartzite beds which grade dox;'nwar‘cl into a shale interbedded with
hematitic sandy dolomite beds, and 2) the upper of massive white quartzite (pl. 8), The upper massive
quartzite forms prominent cliffs, and the lower shaly forms gentle slopes, These two members have been
mapped separately (pls. 3, 5, and 6),

Shale member !

Distribution, =-The shale member of the Swan Peak formation conformabiy overlies the Garden City
formation, The shaly part is easily weathéred and in most places is covered by slope wash, the best
exposures occurring in little steep-sided gullys (pl, 9), The shale vmember crops out most extensively in

several hills at the extreme southern end of the district, but it is also found along the east side of Spors
Mountain, chiefly north of the Floride mine and south of the road to the Dell No, 5 mine, The shale

member is not as prevalent as the overlying quartzite member because of faulting,
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Plate 8.--Swan Peak formation consisting of the
shale member (0Oss) and a part of the quartzite
member (Osq) overlying the Garden City forma-
tion (Ogec) at the south end of the district.

Plate 9,--The shale member of the Swan Peak for-
mation in a small gully.
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Lithologx;, --The shale member has not been entirely exposed in any section, The upper 100 feet
are best known and a detailed section made a quarter of a mile northeast of the Floride mine is given in
table 4, The rock is composed chiefly of dull green shale stained reddish-brown along numerous fractures,
The shale contains much fine-grained che}té, Most of the shale is calcareous and is interbedded with more
resistant beds of quartzite and dolomite, 0,1 to 10 feet thick with the quartzite near the top of the section
grading downward through quartzitic dolomite into dolomite, The undersides of some of the quartzite beds
show fucoids, The quartzite and dolomite of the shale member are readily distinguished from rocks of

similar composition in that they are hematitic red in color,

Thickness and correlation, -=The shale member was measured completely in two places: two-thirds

ot‘: a mile southeast of the Fluorine Queen mine in sec, 35, T, 12S,, R, 12 W, (fig. 2), and in the
e:é,&eme southern end of the district in sec, 23, T, 13 S,, R, 12 W, (fig. 2). At the first locality the
shale member is 251 feet thick and at the second <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>