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FOREWORD

In the late 1940’s and early 1950’s, two geologists, Frank W. Oster-
wald and his wife, Doris B. Osterwald, spent a great deal of time and
effort as staff members of the Geological Survey of Wyoming in com-
piling a catalog of the known mineral resources of Wyoming. The
voluminous data gathered were published as Bulletin 45 of the Geol-
ogical Survey of Wyoming, titled “Wyoming Mineral Resources.”

Many new mineral deposits have been discovered since 1952, and
others have undergone development. At the time of publication, no
commercial uranium deposits were known in Wyoming, although
their discovery was forecast. Bulletin 50 brings up to date the ma-
terial contained in Bulletin 45.

William H. Wilson, Assistant State Geologist, was in direct charge
of the revision, by Joseph S. Long, Jr., devoted most of his time to the
project over a period of nine months. The scope of the publication
was expanded to include sections on coal, oil shale, and petroleum,
and a new chapter on radioactive minerals was added. In 1966, the
publication was again revised in order to include pertinent new infor-
mation on the mineral resources of the State.

Both revisions were made possible through financial assistance
lent by the Natural Resource Board of the State of Wyoming. Funds
were supplied for the employment of part-time help and to defray
printing costs. Members of the staff of the Natural Resource Board
undertook the major part of manuscript preparation and of proof
reading.

It is realized that a mineral inventory such as this will soon be-
come outdated. It is also known that the amount of information given
on any one prospect may not be adequate for certain needs. The
Geological Survey of Wyoming and the Natural Resource Board
stand ready at any time to supply all available detailed information,
or to assist in any way possible in the development and utilization of
the mineral resources of Wyoming.

HORACE D. THOMAS
State Geologist
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1 2 3
CaCo, 99.05%, 97.889, 98.759,
MgCO, A48 A4 tr.
Fe, 0, y
40

AlO, ;
Si0, _

¢ 45 44 65
Emo_zw_nL

(1) Sec. 1, T. 21 N., R. 88 W.,, estimated 3,600,000 tons.
(2) Sec. 3, T. 21 N, R. 88 W, estimated 3,000,000 tons.
(3) Sec. 31, T. 22 N, R. 87 W,, estimated 3,400,000 tons.

Crushed limestone was produced from the Alcova limestone just east of U. S.
Highway No. 87 in the south-central portion of SW14 sec. 34, T. 28 N, R, 89 W.
The bed is 7 ft. to 8 ft. thick and has vertical dip (527, p. 50) .

Hot Springs County
A limestone quarry at Thermopolis is shown on a U. 8. Geological Survey map
(152) and is mentioned in Bulletin 624 (518, p. 345).

Laramie County

Porous, easily worked. but durable Tertiary limestones crop out near Chey-
enne (356, p. 78).

Excellent quality lime was obtained [rom white Carboniferous limestones 16
mi. west of Cheyenne (356, p. 78).

Iron Mountain. The Niobrara limestone crops out in a hill which lies
cast of the end of the Bradley spur of the Colorado and Southern Railroad,
across a narrow flat, and has been quarried. The Minnekahta limestone
crops out Y2 mi. west of the Bradley station; it strikes N. 80° W., and dips
65° S. Analyses of Laramie County limestones are listed below:

1 2 3 4

510, 6449, 10.529, 6.49%, 1.529,
AlLO, 1.46 46

Fe,O, 2.32 1.55 37 31
MnO A1 14

CaO 45.90 43.30 54.16 54.18
MgO 2.65 3.53 15 15
SO, .07 .06

K.,O .66 .70

Na,O 05

H.O .88 50 /

Loss 39.71 39.22 43.68 43.69

(1) Niobrara formation at Iron Mountain (19, pp. 240-242) .
(2) Minnckahta limestone at Iron Mountain (19, pp. 240-242) .
(3) Tertiary limestone, 5 mi. south of Cheyenne (188, p. 331).
(4) Same.
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1 2 3
Si0O, 4.029, 1.08%, 1.429,
ALO, 10 .33 68
Fe, O, 94 77 40
MnO 22 A6 A1
CaO 36.68 53.40 52.85
MgO 14.14 57 .72
S0, 05 A2 12
Na,O .83 .86 .76
K.O .09 16 .80
H,0 25 .20 .10
Loss 43.65 42.92 42.98

(1) Pahasapa limestone cxposed in a thin band about 14 mi. west of
Stockade Beaver Creek.

(2) (3) Minnekahta limestone, 114 mi. and 234 mi. north and little
cast of the LAK ranch on the east side of Stockade Beaver Creek and the
road. Beds are less than 40 ft. thick, thin-bedded, light-gray or purplish
color and have gentle dips to the west.

Newcastle Area. The Permian Minnekahta limestone crops out and covers
large land areas along the east side of Stockade Beaver Creek and in the south-
ern part of Canyon Springs Prairie along U.S. 85, about 19 miles northeast of
Newcastle. Three samples of this limestone were analyzed as follows:
SEYNEY, sec. 8, T. 44 N., R. 60 W.; thickness interval of 21 feet, CaO—
53.9%, MgO=04%, 50,=05%, Fe,0,=0.3%, Al,0,=0.1%, Si0.—3.39,, loss
—41.19,.

NWIINWI4 sec. 5, T. 44 N, R. 60 W.; thickness interval of 19.1 feet, CaO—
h4.1%, Mg0=0.3%, §0,=0.1%, Fe,0,=02%,, Al,0,=04%, 5i0,=2.3%, loss
=42.49%,.

NWNWI4 sec. 11, T. 47 N., R. 61 W.; thickness interval of 21.5 feet, CaO—
35.0%, MgO0=0.6%, $0,=05%, Fe;0,=0.1%, Al,0,=05%, 8i0,=1.5%, loss
—=41.79, (660).

Most of the Pahasapa limestone of Mississippian age in the Newcastle area con-
tains too much magnesia and silica for most chemical and industrial purposes
(660) .

Fanny Peak Quadrangle. Samples from the Minnekahta limestone cropping out
02 the east side of Stockade Beaver Creek indicate that the limestone contains
about 959, CaCO (624).

TRAVERTINE
REPORTED OCCURRENCES

Hot Springs County

Travertine terrace deposits are found near Thermopolis along the Bighorn
River and at “short intervals on the crest and slopes of the anticline between
the river and Owl Creek” (582, p. 876) . The beds are not thick but are widely
distributed, and contain selenite crystals. The travertine is a mixture of CaCO,
and CaSO, and also contains some isolated crystals or small nodules of native
sulfur (582, p. 877; 170, pp. 194-200). No commercial use of this stone has
been recorded.
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186 Geological Survey of Wyoming

The aggregate is sized before being calcined at 2100° F. in a 12 x 266 ft. rotary
Kiln. Production exceeds 30 tons per hour (217).

The finished product is expanded shale, which is a lightweight aggregate used
to replace sand and gravel in concrete, making it possible to reduce the dead
weight of concrete at least one-third and still maintain sand and gravel concrete
strength,

A pracess for calcining the same shale into a pozzolan was begun in 1958,
The pozzolan is used to reduce the reactivity of aggregates in concrete pri-
marily by reducing the heat created in large pours of the concrete. Estimated
production of shale for pozzolan in 1958 is 75,000 tons (217). Production
ceased in late 1964.

A 15 ft. pure marl bed is found in the Niobrara formation 8 mi. southwest of
Laramie (518, p. 348). The Niobrara is widespread in the Laramie Basin
and is a good source of cement rock (171, p. 65).

Laramie County

The Graneros shale member of the Benton formation, the Pierre shale, and
the Niobrara formation are all possible sources of cement rock. The Graneros
shale and the Niobrara formation outcrops at Iron Mountain have been
analyzed:

1 2
§i0, 63.60% 62,349,
AlLO, 14.66 21.98
Fe,O, 7.44 7.92
MnO 20 26
CaO 78 1.28
MgO 46 3
S0, 53 .36
Na,O 37 19
K, 0 1.79 1.71
H,O 2.86 1.83
Loss 7.64 177

(1) Sample from the middle 40-ft. interval of the lower 115 ft. of the
Grianeros shale which ciops out at the end of the Railroad Spur at

Bradley (19, p. 242).

(2) Pierre shale outcrop 34 mi. northwest of the Bradley station on the
west side of the railroad track (19, 248).

Weston County

The following analyses of rocks in the vicinity of Newcastle have been made.
The first analysis most nearly resembles a true cement rock.
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to one inch in thickness which may be in a linear direction or in large ptygmatic
folds (647) .

Goshen County
NEWNEY sec. 11, NWl; sec. 12, T. 30 N., R. 64 W. Marble occurs interlayered
with pre-Cambrian mica schists and recrystallized dolomite. The average strike
of the layers is N. 15° E., and these dip about 75° E. The marble layers, which
range from 50 to 200 feet in thickness, are a mottled white and gray color
and medium to coarsely crystalline in texture (662).
Jay Em Quarry; T. 29 N., R. 63 W. A mottled brown onyx marble of pleas-
ing appearance has been produced by the Jay Em Stone and Gem Corpora-
tion. No recent records are available (217).
Mushkrat Canyon; T. 30 N, R. 65 W. A fine-grained compact, variegated red-
dish to whitish marble was quarried in the canyon. The stone takes a good
polish and is quite hard (451, p. 119).

Lincoln County
Rich, amber-colored onyx was quarried near Cokeville at one time. The stone
was used for building purposes and compared quite favorable with Mexican
onyx (411, p. 546) .

Platte County
Sec. 3, T. 24 N, R. 70 W., SWI4SEY4 sec. 34, T. 25 N., R. 70 W. Four extensive
pre-Cambrian marble deposits crop out on relatively narrow ridges in the vi-
cinity of Marble Quarry Creek. No overburden is present on the marble out-
crops; however, areas between individual exposures are covered with an inde-
terminate thickness of gravels derived from Precambrian crystalline rocks.
Most of the marble is white or white with a bluish cast and is coarsely crystal-
line. Most exposures are well-jointed to sheeted which causes the marble to
weather into crude blocks of varying dimension (675) .
A few shipments of onyx marble were made from a Carboniferous limestone
cavern deposit near Hartville. The onyx was obtained from stalactites and
stalagmites. The deposit was first opened in 1894 (26, p. 4; 411, p- 546).
A “large” dolomitic marble deposit is located 15 mi. to 20 mi. northwest of
Wheatland, along the Laramie River (411, p. 546) . The stone is massive, free
of joints, and varies in color from pure white to gray (506, p. 78).

REPORTED OCCURRENCES

Albany County
Pre-Cambrian dolomitic marble and marble crop out in a narrow band in the
Medicine Bow Mountains in T. 16 N., R. 79 W. (128, pp. 636-G41; 518, p. 346) .
Marble is reported along the west flank of the Laramie Range (518, p- 346) .
Big Horn County
Darton (169, p. 115) believed some of the Madison formation contains marble
suitable for a building stone.
Carbon County
“White and greenish marbles of good quality have been stated to occur . . .
in the Savery section in the extreme west . . " (451, p. 119).
Converse County
Red, good quality marble has been reported near Douglas (518, p. 346).
Crook County
Marble has been reported along the west flanks of the Black Hills (518, p. 346) .
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Ralston Processors Associates at Ralston produces sulfur from the Silver Tip
field.

Washakie County

Pure Oil Company wells in the Worland oil field 12 miles north of Worland
produce H.S gas from wells about 10,000 feet deep. The Texas Gulf Sulphur
Company completed an extraction plant at Worland that has a capacity of 300
long tons of sulfur per day (215).

Pan American Petroleum Corp. formerly produced sulfur from its Cottonwood
Creek plani, and Signal Oil and Gas Co. smail sulfur-processing unit at Neiber
Dome near Worland has been discontinued, Signal’s unit from the one-well
Stockham Federal lease was discontinued in 1957 (613).

PROSPECTS

Hot Springs County
Brutch Sulfur Deposits (formerly the Wyoming Sulfur Co.); 3V mi. northwest
of Thermopolis along Wyoming Highway No. 120, in the SE4 sec. 20, N14 sec.
28; NWl4 NEV, SWl4, Sl NEl4 SWi4, SEl4 SWl4. and W% SWI14 sec. 21,
and the SEY4 NW4, 816 NEV; and NEV SEl4 sec. 28, T. 43 N., R. 95 W. The
sulfur deposits are in travertine and alluvium along both flanks of a northwest
trending asymmetrical anticline. Embar and Tensleep beds crop out in the
crest of the anticline. The sulfur is associated with travertine which overlies
the Permian and Triassic rocks (441, p. 2).

“The minable sulfur (1908) is in altered Embar limestone immediately below
the travertine.” The sulfur is in “pockets” which represent extinct hot springs;
these deposits rarely exceed 100 t. in horizontal diameter (582, p. 377). Low
grade sulfur is also found as incrustations along solution channels and as dark
brown to black masses disseminated through limestone. Gypsum is probably an
alteration product of the limestone and sulfur (441, p. 3; 315). Analyses in
1907 showed from 31.85% sulfur and about 0.059%, arsenic (109, p. 5). Sam-
pling by the U. S. Bureau of Mines in 1945-46 disclosed a trace to 41.7%, sulfur.
An analysis: total 5=32.0%, elemental $=27.89, Insol.—47.2%, 8i0,—41.6%,
Fe=0.75%, Ca0=6.3%, Al,0;=4.9%, H.O sol. ALLO,=1.0% (441, pp. 56).

Lincoln County

Sulfur is found in sec. 23, T. 33 N., R. 119 W. Free sulfur is found on the
rims of small pools associated with hot springs. The major deposits are found
in travertine around the large pools. The waters also contain calcium, sodium,
and chlorine (599) .

Park County

Cody Deposits; 3 mi. west of Cody along U. S. Highway No. 20, in secs. 3, 10,
T. 52 N., R. 102 W, south of Shoshone River. These deposits were worked
during the early 1900s. Fisher believed the sulfur to be “deposited by heated
waters and gas from the numerous geysers thal once existed in this region”
(203, p. 315). “The sulfur occurs in veins in the travertine overlying the
Cody and Powell terraces, as disseminated deposits in sandstone, and as cavity
fillings in the Phosphoria formation” (496, p. 177). The deposits are irregular,
pockety, and have 2 ft. to 10 ft. of overburden (582; 318; 558).

Sunlight Basin Deposits. Surficial sulfur deposits lie in a line northwest-south-
cast from Sulfur Lake, near Sunlight Creek. There are two fairly large de-
posits on the slope northwest of the lake, four smaller deposits along Yellow-
stone Gulch, southwest of the lake, and two deposits along Iron Creek. The
sulfur cements surface debris and incrusts irregular open fractures in bleached
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Nipper No. 3 Claim; NEV4 sec. 32, T. 25 N., R. 73 W. A talc schist, actinolite
s7hist and anthophyllite schist strike N. 45° E. and dip 65° S. The talc schist is
about 20 ft. wide at the prospect pit, but narrows to several inches (344) .

Nipper No. 4 Claim; St SEY; sec. 29, and NV4 NEV sec. 32, T. 25 N., R. 75 W.
A tale schist contacts hornblende schist along the northeast slope of a hill.
The schists strike N, 25° E. and dip 65° E. (344).

Palmer Canyon; sec. 1, T. 24 N, R. 71 W. A talc lens has formed between
hornblende schist and granite. The lens of good quality talc is 6 ft. thick at
the surface, but narrows with depth; it is a very small deposit. Anthophyllite
has altered to vermiculite (296).

Carbon County
A deposit I mi. south of Encampment consists of high-grade chlorite mica
that grades into talc (217).

Platte County

Collins Deposit; 500 ft. from south quarter corner, sec. 15, T. 27 N., R. 70 W.
Country rocks at this prospect are hornblende schist, granite, and quartz veins.
Good grade crumpled and metamorphosed talc is found in the main pit but the
quantity is small as the talc pinches and swells (297).

Teton County

Badger Creek Deposit; sec. 5, T. 6 N., R, 117 W. Massive soapstone and fibrous
talc are found in an olivine diabase that has been intruded by granite and
quartz (32, p. 816) .

Washakie County
Canyon Creek Tale Deposit; sec. 25, T. 48 N., R. 86 W. Talc schist and fibrous
talc are associated with folded hornblende schist, olivine metadiabase, and a
small amount of brittle amphibole asbestos. The rocks strike N. 15° E. (32, p-
837).

REPORTED OCCURRENCES

Albany County
In sec. 3, T. 25 N., R. 71 W. a lens of talc-like mineral, “Mg-amphibole schist’
is about 1% mi. long and 1/8 mi. wide. The foliated type of schist is a mass
of interwoven acicular pseudomorphs of Mg-amphibole after hornblende (468) ;
tSee GARNET, MICA).

Carbon County
Foliated talc was reported from the Deserted Treasure Mine in the Seminoe
Mountains (16, p. 61).

Converse County
Badger Prospect; (See VERMICULITE) .
Smith Prospect; (See VERMICULITE).

Fremont County

Abernathy Deposit; (See VERMICULITE) .

Soapstone was found by Aughey on “north side of Rattlesnake Mountains, on
headwaters of S. Powder” (16, p. 61).
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TITANIUM BEARING BLACK SANDSTONE DEPOSITS
By William H. Wilson

All deposits, unless specifically mentioned otherwise, occur in the Mesaverde
formation of Late Cretaceous age. Most of the deposits are believed to be oriented
with their long direction approximately north-south, parallel to the strand line
of Late Cretaceous seas. The exposed dimensions of individual deposits, how-
ever, are such that often the actual length and orientation are not apparent Lo

the observer. All deposits are somewhai radioaciive but are not considered com-
mercially valuable for uranium.

The following description of individual deposits has been summarized from
Geol. Survey Wyo. Bull. 49, titled “Titaniferous black sandstone deposits of Wyo-

ming.” Additional information is also listed in a U. S. Bureau of Mines publi-
cation by Dow and Batty (632).

Albany County

Sheep Mountain Deposit: SEV4 sec. 10, T. 15 N, R. 77 W. The deposit is
exposed at intervals over a distance of about 1900 ft. in a northwest-soutli-
cast direction with a width of outcrop about 50 ft. Strata containing the
deposit strike N. 30-45° W. and dip 25-35° NE. A maximum thickness of
17.0 ft. is exposed in a cross-cutting prospect pit near the northwest end of
the exposure, and this tapers to 2 ft. at the southeastern end. The deposit is
thought to lic in the lower part of the Mesaverde formation.

Six samples have been analyzed petrographically and averaged 63.0%
heavy minerals. Of this fraction 84.29, were opaque minerals and 10.3%:
zircon. Seven samples collected from a prospect pit (northwest end) werec
analyzed and averaged 15.6%, TiO, and 40.49, total Fe.O,. The heavy minexral,
titaniwm. and iron content diminish towards the southeast end of the depe»=it.

Big Horn County

Cowley Deposil; sec. 1, T. 56 N.,, R. 97 W. The deposit appears to be =0
¢rosional remnant of a much larger concentration. The maximum dimen=son
is 900 ft. in a northwest direction with a maximum thickness of 3.5 fr. ~H he
average thickness is about 1 ft. The deposit lies in a 50-ft. thick sandstec»mc
bed which strikes N. 60° W. and dips 9> SW. The deposit is covered by
alluvium at the south end. A chemical analysis showed 3.0%, TiO. =and
33.89, total Fe.O,.

Lovell Deposit; sec. 7, T. 55 N., R. 95 W,, and sec. 12, T. 55 N., R. 96 W,
The deposit consists of two erosional remnants with a combined lengtl= of
5,000 ft. The south remnant is 3,000 ft. long in a northwest direction. — he
larger of the two deposits averages 3 ft. thick with a maximum thicknes== of
4 ft. at the north end. The axis of the deposit, as presently exposed, tree=munds
N. 45°-50° W. Host rock is a light-buff fine-grained sandstone that st mkKes
N. 34° W. and dips 11° SW. Overburden is slight. A chemical analysz== of
a selected sample showed 1519, TiO, and 71.099, total Fe,O;.

Hot Springs County

Grass Creek Deposit. . This deposit crops out in two isolated segments, onee=— 0
cither flank of the Grass Creek anticline. The northern segment is _O_Fllﬂlﬁam_
in secs. 8, 9, and 16, T. 46 N., R. 98 W., on the northeast flank of the === mll-

cline, and the southern segment is located in secs. 33 and 34, T. 46 N — - R.
98 W., on the southeast flank.

The Grass Creek deposit is believed to be two erosional remnants s f 2
once-continuous deposit.  The northern segment can be traced for a dise——=ance
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Subletie County

Cliff Creek Deposit; center of south line sec. 33, T. 38 N., R. 114 W. The
black sandstone zone is 3.7 ft. thick and lies 19.8 ft. below the top of the
Stump sandstone of Late Jurassic age. Four samples, chemically analyzed,
varied from 0.70% to 20.15%, TiO, and 5.7%, to 54.93% total Fe,O,.

Sweetwatetr County

Red Creek Deposit; NE14 sec. 22, T. 12 N., R. 106 W. The exposed part of
the deposit measures a maximum of 800 ft. in an east-west direction, but
dense concentration of heavy minerals is restricted to about 125 ft. of this
distance. The higher grade rock occurs at the western end of the exposure
and is 6 ft. thick. The eastern end and largely lower grade rock tapers from
4 ft. to a wedge-edge. Bedding in rocks adjacent to the black sandstone strikes
essentially east-west and dips about 20° N. The down dip extension of the
deposit is concealed by overlying strata. The deposit is an irregularly shaped
lens which fills a channel cut into the underlying white sandstone. The black
sandstone lens is channeled in the basal unit of the Ericson formation (Mes-
averde group), which is about 60 ft. thick here.

Four samples were analyzed petrographically and averaged 27.5% heavy
minerals. This fraction averaged 82.89, opaque minerals, 13.7%, zircon and
1.09; rutile. Eight bulk samples were assayed and averaged 1439, TiO, and
19.0%, total Fe,O,.

Salt Wells Creek Deposit; SEV4 sec. 7, T. 14 N, R. 103 W. Only two di-
mensions of the deposit can be seen because of overlying strata. The length
is about 250 ft. in a northeast-southwest direction with a maximum thickness
of 8.0 ft. in the central part. Bedding adjacent to the deposit strikes N. 82°
E. and dips 5° S. The black sandstone fills a lenticular channel at the top
of the basal 60 ft. of massive white buff sandstone of the Ericson formation.

Four samples were analyzed petrographically and showed 555% heavy

minerals. Of this fraction, opaque minerals—=385.09, and zircon=1247%,.
Analyses of two bulk samples showed an average of 22.5% TiO, and 25.5%
total Fe,O,.
Black Butle Deposit; approximate location, sec. 30, T. 18 N., R. 101 W,, and
sec. 1, T. 17 N., R. 102 W. The larger (sec. 30) of the two deposits spo-
rodically crops out and is exposed in two prospect pits at each end of the
deposit, 1,500 ft. apart in an east-northeast direction. The zone is 4 ft. thick
in the eastern pit and as much as 3 ft. thick in the western pit. Bedding in
adjacent rocks strikes N. 40° E. and dips 7° SE.

The smaller deposit (sec. 1) is poorly exposed and about 1 ft. thick.
Both deposits are in the basal sandstone of the Ericson formation.

Three samples from the larger deposit averaged 24.0% heavy minerals.
of which 8409, were opaques and 11.1% zircon. Three bulk samples were
chemically analyzed from the larger deposit and averaged 140% TiO, and
15.09, total Fe,O,.

Uinta County
Cumberland Gap Area; Wi sec. 25, T. 18 N, R. 117 W,, and secs. 18, 19,
and 80, T. 18 N., R. 116 W. The deposits occur in the lower part of the
Frontier formation (Upper Cretaceous). The tops of the two major heavy
mineral-bearing sandstone beds lie at 120 ft. and 355 ft. above the basal
contact of the Frontier formation with the underlying Aspen shale. The
longest exposure is about 600 ft. in a direction parallel to the strike of the
bedding. The thickness is about 15 ft. Host rocks strike N. 42° E. and dip
15° NW.
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Goshen County (Haystack Range District).
Chicago Prospect; (See MICA).
Crystal Palace Prospect; (See MICA) .
New York Prospect; (See MICA).
Ruth Prospect; (See MICA).
Savage Prospect; (See MICA).
qd..w__.xmhe: No. 1 Prospect; (See Mica).
White Star Prospect; (See MICA).
2000 ft. east of the Summit of McCann's Pass; (See GRAPHITE).

Natrona County
Black Mountain Spodumene Prospect; (See SPODUMENE).

Platte County
aughn-Hyslop Deposit; (See VERMICULITE).

TUNGSTEN

Tungsten minerals of commercial importance include wolframite, (FeMn)-
WO,; scheelite, CaWO,; ferberite, FEWO,; and hubnerite, MnWO,. Most com-
mercial ore is scheelite or wolframite. Scheelite fluoresces a light-blue color under
ultra-violet light. All tungsten of any importance in Wyoming is found as the
mineral scheelite in quartz veins and pegmatites associated with pre-Cambrian
metamorphic rocks. Scheelite is usually found in high-temperature veins asso-
ciated with granitic rocks. It is associated with cassiterite, fluorite, molybdenite,
wolframite, and gold.

Most tungsten is used as a hardner in the manufacture of “high-speed” steels
used in razor blades, knives, armor plate, valve seats, and tools. Tungsten is
used as filament in electric light bulbs, in spaik plugs, cemented tungsten car-
bide (the hardest artificial substance known), in fire-proofing, in the chemical
industry, in dyes and paints, and in fluorescent materials for X-ray photography.

There are several tungsten prospects in Wyoming and small amounts of ore
have been shipped, but there is no recorded commercial production.

PROSPECTS

Converse County
Mormon Canyon; secs. 11, 12, 13, 14, T. 32 N, R. 76 W. Scheelite is as-
sociated with garnet, quartz, actinolite, glaucophane and epidote in a north-
west trending quartz dike or vein 500 ft. long and from 30 ft. to 100 ft. wide.
There is no evidence of contact metamorphism between the scheelite-bearing
rock and the lime silicate rocks. The pit contains molybdenite, powellite,
Ca (MoW) O, and scheelite. Assays show 0.33% to 1.0, WO, (308).

Fremont County

Copper Mountain Area

Comet Claim; S15 SW14 NE1; sec. 22, T. 40 N, R. 93 W. There are two
zones which contain scheelite-bearing rock. The northern zone is about 183
ft. long and has an average width of 114 ft. The southern zone is 140 ft.
from the northern zone; it is limited in length, width, and scheelite con-
tent (562, p. 10).

Dawn Claim; on a south sloping nose of a ridge between two branches of
Hoodoo Creek. A quartz-epidote-garnet rock with actinolite contains scheelite.
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(335) . In 1945, the indicated and inferred ore reserves were 1,268 tons of 1.50%,
WO, ore. There is also a small reserve of medium to high grade ore (390, p.
25) .

Shooting Star Claim; N4 sec. 29, T. 40 N., R. 93 W. An 18 in. vein parallels
the foliation of the metamorphic rocks and contains a rich pocket of scheelite.
Scheelite is also found in a quartz vein 10 ft. long and from 3 ft. to 4 ft. wide,
and in a narrow zone 60 ft. to 80 ft. long, and 16 in. to 18 in. wide in a dark
gray-green to black schist (562, p. 8).

Stardust Claim; SYa SW14 NW1 sec. 22, T. 40 N., R. 93 W. Scheelite in this
claim is found in two northeast-trending zones which are separated by 20 ft.
of schist. The northernmost zone is more continuous and richer, but terminates
against a basic dike. Width of the northern zone is from zero to 6 ft.; average
is from 2 fi. to 3 ft. and it may be up to 600 ft. long. The scheelite crystals are
imbedded in a matrix of zoisite, epidote, quartz, and garnet. The southern
zone crops out for about 40 ft. (562, p. 9).

Victory Claim; Sy, sec. 20, T. 40 N., R. 93 W. This deposit is very similar to
the Stardust claim. Two vein zones contain scheelite in scattered, small
pockets and pods. The northern vein, along the western crest of a ridge, con-
tains scheelite localized in a shear zone in a basic dike (562, p. 8).

Wind River Range Area

Abernathy Claim; southwest of Lander, 1 mi. beyond Granier Meadow where
the road forks. Three pits have been dug. Pit No. 1 (farthest northeast on the
claim) is 2 ft. long and 4 ft. wide in a quartz vein which trends northeast
and contains garnet, epidote and scheelite. Other rocks are granite, horn-
blende schist and quartzite. Pit No. 2 (135 ft. southwest of Pit No. 1) is
about 6 ft. long and 5 ft. wide. The rock fluoresces, but no garnet or epidote
are evident. Pit No. 3 (southwest of No. 2) is 10 [t. long, 4 fl. wide, and 5
ft. deep and encounters scheelite in an altered granite (?) (312).

Maxuwell Claim; at Lewiston. Scheelite, as specks, streaks, and small pockets is
erratically distributed throughout a quartz vein which cuts a diorite (?). A
shaflt and tunnel disclose scheelite from about 25 ft. (346).

Metterling Prospect; no location known, but it is thought to be near the
Maxwell property. A 30 ft. shaft was sunk on a quartz vein in diorite (7). The
scheelite zone varies from a few inches to several feet; it is fairly uniformily
distributed in small specks and streaks (345).

Burr Mine; sec. 5, T. 28 N., R. 98 W.; Scheelite occurs in small stringers, vein-
lets, lenses, pods, and specs, ranging from microscopic size to 6 in. in length.
Assays are reported to vary from 2.5 to 709, WO, Enough gold is believed
present to pay for the mining operations (597).

Washakie County
NWLiSW4 sec. 24, T. 41 N., R. 87 W.; near the headwaters of Middle Fork
Powder River. Massive quartz veins contain disseminated scheelite in small
pods and lenses (up to 1V in. in diameter). The veins strike N. 75° W, and
dip 70° NE. A pit 25 ft. long, 6 fi. wide, and 12 ft. deep has been dug; the
foot-wall of quartz-biotite schist has no scheelite. The scheelite-bearing ma-
terial is lenticular, hence it probably pinches out in depth (578).

REPORTED OCCURRENCES

Albany County
Wolframite has been reported in small stringers in a copper mine near Holmes
(518, p. 348).
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has even been reported from Quaternary pediment gravels near Saratoga (A-95)
and in alluvial clays in the Lost Creek arca. Most of the uranium ore production,
however, has come from the Madison formation of Mis:issippian age, the Fall
River and Lakota formations of Lower Cretaceous age, the Wasatch and Wind River
formations of Eocene age, and the Browns Park formation of Miocene (¥) age.

Most of the uranium deposits in Wyoming, irrespective of the type of deposit,
are clustered: (a) where large northwestward-trending structures, such as major
basins and mountain ranges, are intersected by later northeastward-trending struc-
tures; (b) the intersection of northwestward-trending structures by enechelon
faults and folds; or (c¢) neat the axial parts of major basins (A-71, A-72). Indi-
vidual deposits are localized along structural tervaces, monoclines, anticlinal crests,
synclinal troughs, faults, joints, regional unconformities, regional and local litho-
logic changes and chemically and physically favorable host rocks.

The principal uranium-bearing minerals in Wyoming are autunite, meiaautun-
ite, carnotite, schroeckingerite, tyay amunite, metatyuyamunite, uranophane, uran-
inite and coffinite. The deposits in the Powder River Basin and Black Hills areas
are composed mainly of uranium-vanadium minerals with some vanadium min-
erals and uranium silicates, while those in the other major producing areas con-
tain uranium phosphates, arsenates, carbonates, and silicates with minor occur-
rences of vanadium minerals (A-12). Selenium is known to occur in all the pro-
ducing areas with the possible exception of the Little Mountain area in Big Horn
County.

The original source of uranwum is stll subject to controversy, and the prob-
lem will not be discussed further; suifice to say that the majority of the evidence
supports the “volcanic ash leash” hypothesis. The interested reader is advised to
consult publications A-112 and A-113 licted at the end of the bibliography for
further information on this tepic. There can be no doubt, however, of the influ-
ence of ground water movement and position of the ground water table with re-
spect to local structural features in localizing the nranium deposits.

In addition to the deposits listed in the following pages of this bulletin, low-
grade uranium deposits are known to occur in the Permian Phosphoria formation
which crops out in various areas in the western half of the State. The maximum
uranium content increases arcally [rom east to west as the total phosphate of the
phosphatic members increases. Analyses from the upper phosphate zone, Sublette
Ridge, Lincoln County, are reported to contain a maxima of 0.010 to 0.018%
uranium (A-53). Most of the uranium is in dispersed form in the phosphate beds
and is mainly concentrated in the carbonate-fluorapatite grains (A-53). Because
of the large tonnages of these low-grade deposits, it is possible that some uranium
could be recovered in the future as a by-product of the manufacture of triple
super-phosphate.

Finally, uraniferous coals and carbonaceous shales have been reported from
the Auburn area, Lincoln County; Evanston area, Uinta County; Burnt Fork area,
Sweetwater County; Cambria coal mines, Weston County; Powder River Basin
area, Campbell, Converse, and Johnson Counties (A-19, A-42, A-96); as well as
the Red Desert area, Sweetwater County (which is described in the following
pages) .

Future exploration for uranium will undoubtedly be directed toward the
deeper parts of the sedimentary basins in the State. Additional vein-type deposits
may be found in the pre-Cambrian rocks, since many of these areas have been
little prospected because of their remoteness. Finally, in view of the uranium
occurrences on Little Mountain in Big Horn County, it would seem that some
attention should be directed toward exploring the Madison-Tensleep sequence on
the west flank of the Big Horn Mountains.
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derived' silts and angular limestone fragments, as well as in two separate
interstratified beds in the intercavern sediments. The lower ore bed wvaried
in thickness from 1 to 3 ft., and the upper ore bed varied in thickness from
2 to 8 ft. (A-33). Lisbon Uranium Corporation has been the major producer
in the area; however, early in 1958, Modern Mines Development Company
sank a 740-ft. inclined shait to open up a newly drilled ore body, 13 ft. thick,
100 ft. wide and 260 ft. long.

Major production from this area ceased in 1963; however, an occasional ship-
ment is made from the smaller deposits.

Campbell and Johnson Counties

Pumpkin Buttes Area. The Pumpkin Buttes uranium area consists of about
350 sq. mi. near the center of the Powder River Basin. Uranium mineraliza-
tion was discovered in the area in October, 1951 (A-43).

The Pumpkin Buttes area lies along the axis of a broad anticline that plunges
gently northwest. The major part of the area is underlain by the Wasatch
formation of Eocene age and this is unconformably overlain by thin remnants
of the White River formation of Oligocene age. The Wasatch formation is
about 1,200 ft. thick and consists of lenses of sandstone that are dispersed
throughout a sequence of drab siltstone, claystone, and carbonaceous shale
beds.

The uranium deposits are associated with, and occur within, the boundary
of the area of the red sandstone lenses in the lower half of the exposed
Wasatch (A-86). All known deposits occur within 150 ft. of the surface and do
not extend more than a few feet below the water table. Minable deposits may
be classified into two general types, based on size, grade, and mineralogy:

(1) Small high-grade concretionary deposits usually containing less than 25
tons of uranium ore with an average grade of 19, and over. [Ihe concre-
tions are composed of uraninite associated with manganese or iron oxides and
surrounded by uranophane and/or secondary uranium vanadates. The ma-
jority of mines in the Pumpkin Buttes area were developed in this type of
deposit (A-61).

(2) Deposits containing as much as 5,000 tons of ore averaging about 0.509,
uranium. This type of deposit occurs in the buff-colored sandstone at the
contact with the pink to red sandstone. Uranium minerals occur as a shell,
varying from several inches to several feet thick, representing the furthermost
penetration of red coloration and transecting all sedimentary features. The
uranium vanadates, where the contact is irregular, are also disseminated
throughout the arca between the red-colored stringers and may attain a
thickness of 8 to 12 ft. Small high-grade uraninite pods associated with pyrite
and selenium (A-21) are found in the buff sandstones at or near the contact,
To a lesser extent, the uraninite-manganese-iron oxide pods are found in the
red sandstones at the contact (A-61).

At least 200 uranium occurrences are known within the Pumpkin Buttes area.
The first ore was shipped by Jenkins and Hand in july, i953. As of january,
1958, there have been 62 producers, of which six are still intermittently active.
The total production from each deposit mined has varied from less than 100
to 1,000 tons. More than 5,000 tons of ore has been mined by one operator.
The ore is shipped to the Mines Development mill at Edgemont, South Dakota.

Carbon County

Baggs-Poison Basin Area; secs. 2, 3, 4, 5, 8, 9, 10, 11, T. 12 N., R. 92 W., secs.
32, 33, 34, 35, T. 13 N, R. 92 W. Uranium mineralization occurs in the
Browns Park formation of Miocene age. The Browns Park formation, which
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In general, the geology of the area is similar to that previously described
for the Pumpkin Buttes area, in that the area is predominantly underlain
by the Wasatch formation of Eocene age. These rocks, which dip gently
northwest, are underlain by the Fort Union formation of Paleocene age. The
Wasatch formation varies from 500 to 1,000 ft. thick and consists of claystone
and siitstone beds interbedded with irregularly spiced sandstone lenses, and
coal and carbonaceous shale beds. The uranium deposits occur in the central
part of the area of Wzsatch outcrop where the lenses of sandstone are red-
dish in color.

The yellow uranivm minerals, yuyamunite, carnstite, uranophane, and lo-
cally, liebgite, are disseminated in the sandstone. Small masses of uraninite
and pyrite-cemented sandstone, commonly rimmed by thick halos of yellow
oxidized uranium minerals, also cccur in places (A-87).

Monument Hill Arvea. Uranium mineralization in the Monument Hill area
was discovered by an AEC airborne radiometric survey in October, 1952, The
uranium deposits occur in the bottom 100 to 120 ft. of a Wasatch sandstone
unit, of which the lower 65 ft. is a red ferruginous stained sandstone. Here,
the most productive deposits occur in a north-trending belt about 1% mi. wide
by 6 mi. long. With the exception of two, all mines are in the buff to white
sandstone as much as several hundreds of feet from the red-buff contact (A-59),

The ore bodies are generally irregularly tabular with the long axes parallel
to the red-buff contact in a rude north-south direction. They are apparently
confined to a relatively narrow zone and may occur at various elevations within
the zone. These bodies pinch and swell and may be connected by areas of sub-
marginal mineralization (A-61). Much of the mineralization is in the form
of roll ore bodies with a sharp contact between altered and ove-bearing felds-
pathic sandstone. These are concave towards the altered matevial (A-124),
The average size of an ore body is approximately 100 ft. long, 70 ft. wide and
9 ft. thick; however, one body was 1,000 fr. long, as much zs 400 fr. wide, and
as much as 50 ft. thick. The deposits range in size from a few hundved tons to
as much as 50,000 tons of ore with grades averaging between 0.2 and 0.39]
uranium (A-61).

Carnotite and tyuyamunite are the most common minerals and cccur as dusty
grain coatings or are disseminated interstitially in the sandstone. The uranium
vanadates also occur as secondary haloes suwrrounding  uraninite and as re-
placement of carbonaceous material and clay galls. Uraninite-pyrite-caleite
concretions occur locally. In some cases uranite is found as a cementing ma-
terial forming small tabular masses that may weigh as much as several hun-
dred pounds. Uranophane, gummite, liebigite, metaautunite, and, occasionally,
native selenium have also been reported from this area (A-39, A-G1). All of the
mineable deposits are reported to be located above the water table (A-124).

More than 16 producers have been active in this area; some of them include
Jenkins and Hand, Loma Uranium Corp., Vern Mrak, Susquehanna-Western,
znd Western Nuclear,

Creok County

Hauber Mine; SWigq sec. 8, T. 55 N., R. 67 W. The uranium deposits occur
in the basal sandstone of the Lakota formation at or just above the contact
wih the underlying Morrison formation. The ore deposit is adjacent to and
apparently parallel to a northeast-trending normal fault of about 30 feet max-
imum displacement. The ore zone, which varies in depth from 290 to 360 fr.
below the surface is a dark gray to black medium-grained carbonaceous sand-
stone which in some places is conglomeratic (A-88, A-128). The uranium min-
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Geological Survey of Wyoming

The uranium deposits, with the exception of two minor occurrences in
underlying Mesozoic rocks and in upper and middle Eocene rocks (A-44),
occur in the upper part of the Wind River formation of Lower Eocene age.
The Wind River formation dips gently south and rests unconformably on rocks
ranging in age from Cambrian to Late Cretaceous. Overlying the Wind River
formation are tuffaceous rocks of middle and late Eocene and Oligocene ages.

Both the upper and lower units of the Wind River formation vary consider-
ably in thickness because of deep and irregular pre-Wind River erosion and
post-Miocene normal faulting. The upper coarse-grained unit, in which the
ore deposits are found, varies from 300 to 800 ft. in thickness and consists dom-
inantly of coarse-grained sandstones, commonly cross-bedded, and some mud-
stone, carbonaceous shale and siltstone beds. Conglomerate beds, 10 to 15 ft.
thick, are common in the western part of the area (A-111).

Two periods of normal faulting appear to have been important in affecting
the uranium deposits of the Gas Hills area. Early Eocene age normal faults
(which generally trend in a northeasterly direction) appear to be pre-ore in
age and may have acted as barriers to the flow of uranium-bearing ground
water solutions. Post-Miocene and later normal faults, which trend from
east-west to northwesterly, have controlled the present position of the water
table and caused secondary enrichment of some of the deposits by damming
up ground waters and with the precipitation of uranium near the top of small
perched water tables (A-108). A small belt or horsts and grabens, the largest
of which is a graben with over 300 ft. of vertical displacement, occurs in secs.
16, 17, 20, 21, T. 31 N., R. 89 W. Several deposits, such as those at the P-C
and Ranrex mines, occur in the horstlike structures, and the tops of the de-
posits coincide with the tops of the perched water tables.

In addition to structure, the following controls appear important in localizing
uranium deposits in the area: (1) changes in permeability at the contact of
the upper coarse-grained part of the formation with that of the fine-grained
lower part, and the interbedding of permeable and impermeable sediments in
the upper part of the formation, (2) faults acting as solution dams, and (3)
presence of carbonaceous material, iron oxide and calcium carbonate. The
mineralized bodies vary in depth from surface exposures to more than 600
feet. The ore bodies generally range from one to 10 feet thick and contain
from 0.15 to 0.359% U,O;; however, thicknesses of 20 to 40 feet and grades
exceeding 0.7%, U,O; have been reported.

Autunite, metaautunite, phosphuranylite, and metatyuyamunite are the most
common ore minerals in the oxidized zone and generally occur as interstitial
fillings in irregular blankets in brownish-red to gray coarse-grained arkosic
sandstone. Uraninite, coffinite and pyrite are predominant in the unoxidized
black to gray zones. Some secondary enrichment of uranium mineralization
occurs at the interface between oxidized and unoxidized zones. Among the
other uranium minerals found in the area are: liebigite, rutherfordine, urano-
spinite, becquerelite, metatorbenite, metazeunerite, uranophane, sabugalite,
tynyamunite, and carnotite (A-110),

Native selenium occurs as interstitial material in lenses above, below, and
adjacent to lenses of uranium ore in the oxidized zone of the Lucky Mc mine.
Two channel samples from this zone are reported to contain 0.24 to 2.73%
selenium. Selenium is also reported from oxidized ore zone at the Upetco and
Vitro mines (A-109). Ilsemannite (hydrous molybdenum oxide), is reported
to occur in both the oxidized and unoxidized uranium ore at the Lucky Mc
mine and in the unoxidized zone at the Vitro mine (A-109). Selenium, as-
sociated with arsenic and pyrite, has also been reported from the unoxidized
ore of newly discovered deposits (A-108).
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Radioactive concretions occur in the Lower Cretaceous Cloverly forma-
tion, and anomalous radioactivity occurs in the Jurassic Morrison formation
cropping out ecast, northeast, and northwest of Greybull (A-12, A-104).

Campbell County

There are many prospects in the Wasatch formation in the Pumpkin Buttes
area; see discussion under producing areas.

Carbon County

Sec. 11, T. 24 N, R. 82 W. Ciystal aggregates ol carnotite occur in both
sandstone and claystone of an erosional remnant of the Tertiary North Park
(?) formation. A 1-ft. channel sample of the claystone contained 0.051%
U,0, (A-49).

Secs. 30, 31, T. 25 N, R. 81 W,, and sec. 36, T. 25 N, R. 82 W. Melatyuya-
munite associated with vertical calcite veins occurs in the gray fine-grained
cross-bedded Tensleep formation of Pennsylvanian age. The calcite veins aver-
age 3 [t. in thickness with some as wide as 24 ft. Some of the veins are more
than 1,000 ft. long, and some are exposed vertically for more than 500 ft. A
2-ft. channel sample acoss the vein, exposed in a test pit, assayed 0.03%
U30s. Selected samples irom other pits assayed 0.899, and 0.39%; UgaO4 (A-48).

Little Man Mine; NWY, NEl4 SEV4 sec. 14, T. 27 N.,, R. 8¢ W. Exposures
in a 30-ft. adit driven in pre-Cambrian rocks show a 6-ft. graphite bed under-
lain by a thin gray quartzite and intruded and surrounded by gray and
brown granite. Yellow uranium minerals including Kkasolite (A-51), occur
along fractures and are disseminated through weathered granite within 4 to
G ft. of the graphite bed. The quartzite is less mineralized. Below the weath-
ered zone, the bluish-gray unweathered granite contains disseminated uraninite,
molybdenite and pyrite (A-48). Other minerals identified are uranophane,
chalcopyrite, and galena (A-21) . A small shipment of uranium ore was made
from this mine in 1954,

Saratoga Area; secs. 7, 18, 19, T. 16 N., R. 83 W,, and secs. 15, 14, 15, T. 16 N,,
R. 84 W. Uranium mineralization occurs in the Tertiary North Park forma-
tion (A-47).

North of Saratoga, approximately in secs. 15, 22, T. 18 N., R. 8¢ W, carnotite
occurs in fractures in a thick cliff-forming sandstone in the Tertiary Browns
Park formation (A-47).

Miller Hill Area; approximate location, SW14 T. 17 N, R. 87 W,, and SEl4
T. 17 N, R. 88 W, Erratic uranium mineralization occurs in the fresh water
limestone beds in what Vine has called the North Park (?) formation of
probable Miocene age (A-97). Uranophane occurs as vug fillings and is local-
ized along fractures in the silicious, brecciated limestone and sandy limestone
beds. Several hundred tons of rock averaging about 0.02 to 0.03%, uranium
are believed present in the area (A-97).

Ketchum Butles: sec. 9, T. 15 N., R. 80 W. Uranophane occurs in the lower
part of what Vine has called the North Park (?) formation of probable Mio-
cene age (A-97). On the cast side of the easternmost “Butte,” the mineraliza-
tion occurs sparsely disseminated in the sandstone. A grab sample assayed
0.0319, U,0,. Near the top of the western-most “Butte,” a small prospect pit
shows uranium mineralization in 3-ft. thick limonite-stained claystone. A
3-ft. channel sample in the claystone assayed 0.32% U,Os (A-94).
Doane-Rambler Mine (See COPPER); NEl4 sec. 25, T. 14 N, R. 86 W. A
sample of malachite-bearing quartzite irom the dump assayed 0.04% U;Os
(A-51).
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REPORTED OCCURRENCES

Albany County
Albany Placers; (See GOLD).
Douglas Consolidated Placers;  (See GOLD).
Douglas Creek Placer Mines; (See GOLD).

Carbon County
Broadway Claim: (See LEAD).

Laramie County
Aughey detected minute quantities of palladium in the gold and silver ores of
the Silver Crown district (16, p. 54) .

Teton County or Lincoln County

Platinum has been reported in the gold-bearing gravels of Snake River. A con-
centrate assay gave 4.54 oz of platinum per ton (520, p. 87; 525. pp. 126-130).

POTASH

There are many minerals which contain potassium, but commercial extraction
is feasible only from the salts sylvite, langbeinite polyhalite, carnallite, and kainite.
Potash is often obtained from caliche deposits and might be obtained from alunite,
orthoclase, or leucite. Some studies on possible uses of wyomingite have been made
(370; 437).

Leucite-bearing volcanic rocks mostly wyomingite and orendite, are abundant
in Wyoming in the Leucite Hills, Sweetwater County. The potash content varies
from 9.81% to 11.919,. Orendite is a light straw-yellow rock with megascopically
visible micas. Wyomingite is a dark-gray, fine-grained rock. Schuliz and Cross in
1012 estimated 1,973,496,177 tons of leucite-bearing rocks in the Leucite Hills.
The average K.O and Al.O, content is 109, thus there ave 197349,617 tons of
ALO, and 197,349,617 tons K.O available (524, p. 35). Orendile contains less
AL.O, than wyomingite. A quarry was opened during World War I and some KCI
was produced between 1918 and 1920 at Green River, Wyoming. No alumina was
recovered (550, p. 17).

PROSPECTS

Sweetwater County

The Leucite Hills are a scries of volcanic cones, necks, plugs, lava flows, and
sheets in the northern part of the Rock Springs uplift in Tps. 21, 22, 23 N.,
Rs. 102, 108 W. These volcanics rest on Tertiary Green River, Wasatch, and on
Cretaceous sediments. The area was first examined by S. F. Emmons for the
U. 8. Geological Survey of the 40th Parallel (524, pp. 7: 393; 394). The follow-
ing descriptions include the more prominent leucite-bearing mesas and cones
(524, pp. 16-34) .

Badgers Teeth; SE4 NWl4 sec. 7, T. 21 N., R. 107 W. The Badgers Teeth
are five tooth-like volcanic necks which project through “Montana” sediments.
Measured Teserves of leucite-bearing rock are 379,800 tons, or 37,980 tons of
K.O. Inferred reserves are 17,461,305 tons of leucite-bearing rocks, or 1,784,110
tons of K.O (524, pp. 20-21).

Black Rock Mesa; secs. 13, 24, T. 22 N,, R. 101 W. Black Rock Mesa rises
about 450 ft. above the level of the surrounding Wasatch beds. The lava is ba-
saltic and has crude columnar structure. The mesa top includes about 12 acres
of wyomingite. Indicated reserves total 4,557,600 tons of leucite-hearing rock, or
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surface area of about 1.5 acres, and has an average of 11.089, K.O. Indicated
reserves of potash-rich rock above the level of Killpecker valley total 428,690
tons, or 42,869 tons of K,O. Inferred reserves total 17,091,000 tons of leucite
rock, or 1,709,100 tons of K,0 (524, pp. 17-18).

North Table Mountain; south of the center of sec. 36, T. 23 N, R. 103 W. and
north of the center of sec. 1, T. 22 N, R. 103 W. North Table Mountain is a
flat-topped mesa with a surface area of 80 acres; it is rimmed by a prominent
scarp about 50 ft. high. Total indicated and inferred reserves are 15,192,000
tons of leucite rock, or 1,519,200 tons of K,O (524, pp. 31-32).

Orenda Mesa; secs. 19, 20, 29, 30, T. 32 N, R. 102 W. Orenda Mesa covers 369
acres and is made up of several flows which seem to have a common vent near
the center of the mesa. The rock is orendite; it is in contact with Wasatch
and “Laramie” sediments. Three cones on the mesa are composed of reddish-
vellow fragmental pumice. The average thickness of the flow at the base of the
cones is 100 ft.; it probably contains indicated reserves of 140,355,600 tons of
rock, or 14,085,520 tons of potash. The three cones contain indicated reserves
of 9,320,584 tons of rock, or 932,058 tons of K,O (524, p. 27).

Ostiorn Mesa; SW14 SE14 and SEY4 SW14 sec. 6, T. 21 N, R. 102 W. The typi-
cal orendite lava cap of Osborn Mesa has an area of about 15 acres; the conduir
is not visible at the surfacc. Total inferred reserves are 5,697,000 tons of leucite
rock, or 569,700 tons of K,O (524, pp. 23-24) .

Pilot Butte; NEV; sec. 10, NW14 sec. 11, T. 19 N., R. 106 W. Pilot Butte is a
flat-topped mesa which rises about 450 ft. above the surrounding horizontal
Green River beds. The lava cap is about 100 ft. thick (159, p. 127). Inferred
reserves in the lava cap include 6,080,000 tons of leucite rock, or 486,400 tons
of K,O in rock with 8%, K.O (524, pp. 16-17).

South Table Mountain; sec. 1, T. 22 N,, R. 102 W. Lava flows 100 ft. thick
cover about 8 acres of Wasatch beds. The mountain also includes a remnant of
a volcanic neck with crude columnar structure. Indicated reserves total 3,038,
400 tons of leucite rock, or 503,840 tons of K,O. Inferred reserves in the vol-
canic neck below the level of the valley tota! 105,736,320 tons of leucite rock,
or 10,573,632 tons of K.O (524, pp. 32-33).

Steamboat Mountain; secs. 8, 9, 10, 11, 15, 16, 17, T. 23 N,, R. 102 W. Two
distinct wyomingite flows with 1,019 acres surface area rest on Green River beds.
The surface is very irregular and the thickness of the flows varies. Three cones
of hard lava on top of the mesa are similar to those on Zirkel Mesa. Inferred
reserves of lava, (est. 50 ft. thick) total 193,508,100 tons of rock, or 19,350,810
tons of K,O. The cones are estimated to contain 206,181 tons of rock, or 20,618
tons of K,O (524, pp. 29-31).

Table Mountain; SW14 sec. 6, T. 22 N.,, R. 102 W. This mesa rises 1300 ft.
above the surrounding valley and is the most conspicuous landmark in the
Leucite Hills. The mesa has a surface of 22 acres, and the lava averages 50 ft.
thick. Total indicated and inferred reserves are 4,177,800 tons of leucite rock,
or 417,780 tons of K.O (524, pp. 33-34) . Typical orendite along the north cliff
has the following composition:

8i0, =54.08%, TiO, = 2.08%, Al;0,—949%, Fe,0,—=3.19%, FeO — 1.03%,
MgO = 6.74%, CaO =3.55%, Na,0 =1.39%, K.O0=11.76%, H,0 — 3.50%,
P,0,=1.35%, $0,=029%, F=049%, other 1.03% (524, p. 11).

Zirkel Mesa; EV4 T. 21 N, R. 102 W, and into the W. part of T. 21 N,, R. 101
W. Zirkel Mesa is the largest in the region. Complex flows appear to have
issued from several conduits. The lavas rest on rocks of “Montana' age which
have been cut by at least three faults; therefore the flows are later than the
faulting. There are four cones of fragmental pumice on the mesa and one of
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NE4SE14SWi4 sec. 17, T. 53 N., R. 90 W. Pumicite is reported to occur
overlying alluvial gravels which overlie the Goose Egg formation at the top
of a ridge (674).

Fremont County

Beaver Rim Area; SW14 sec. 26, and NE14 sec. 34, T. 33 N., R. 89 W. Pumice
blocks, up to 8 inches long, occur in a lapilli tuff in the upper part of the
Wagon Bed formation (671).

SEl; sec. 3, T. 30 N, R. 96 W. The White River formation contains thin
beds of vitric tuff suitable for use as abrasive pumicite (671).

Sweetwater County

SWI4NW14 sec. 16, T. 20 N., R. 92 W. A pumicite deposit approximately
1% mile long and about 390 feet wide with an average thickness of 415 feet
has been exposed in a number of trenches and pits. A maximum thickness
of 14 feet of pumicite is exposed in a large pit located near the southeast edge
of the deposit. Here the pumicite is exposed as crossbedded and alternating
hard and soft beds composed of poorly cemented aggregate of volcanic glass,
traces of quartz and other unidentified dark minerals (674).

QUARTZ

Quartz, or silica, is $i0.. It is perhaps the most common mineral known
and is found in very many varieties. Quartz is common in acidic igneous rocks,
in metamorphic rocks and in sediments. Many mineral veins are mostly quartz.
Because the silica minerals are so common, it has not been possible to list all
localities where they are found.

Uses of quartz include jewelry and ornaments, balance weights, pivot sup-
ports for balances and other delicate instruments, agate mortars, optical equipment,
radio oscillator plates, millstones, abrasives, polishing material, glass manufacture,
and many others.

AGATE

Agate is variegated chalcedony which is a cryptocrystaline variety of quartz.
Moss agates have visible impurities of maganese dioxide which form patterns
resembling moss. The curved, banded varieties of agate represent layers built
up by intermittent deposition.

PROSPECTS
Platte County

Moss agates have been quarried from a deposit at Hartville and sent to
Germany for cutting and polishing. The agates were found in a ledge 6 in.
thick in limestone 5 ft. thick. Prices (1895) were quoted at $200.00 per ton
(420, p. 601; 217). Red banded agate and moss agate have been mined inter-
mittently in the Wilde and Deer Corne Mines, located about 2 mi. northwest
of Guernsey (217).

REPORTED OCCURRENCES
Albany County

Agates have been reported in the foothills of the Laramie Range, 35 mi
northeast of Medicine Bow (264).
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REPORTED OCCURRENCES

A large geode 24 in. in diameter and weighing 310 Ibs. was found in “south-
ern Wyoming.” The lining was composed of quartz and amethyst crystals
up to 3 in. long (14, p. 162).

Aughey reported amethyst to be rare in the Owl Creek range and East Seminoe
Mountains (16) .

Small amounts of low quality amethyst occur in large, log-like concretions
which weather out of the Sundance formation on the west side of Sheep
Mountain in Albany County (16).

CARNELIAN OR SARD

Carnelian is clear pale- to deep-red chalcedony. It has been found near Table
Mountain in the Silver Crown District (217, 16, p. 59) and between Poison
Spider Creek and South Casper Creek (16, p. 59).

CHALCEDONY

Chalcedony is a cryptocrystalline variey of cilica and is usually white, gray,
bluish brown, or dark-gray to black in color. The mineral is common in Wyo-
ming, particularly in Tertiary rocks.

REPORTED OCCURRENCES
Carbon County

Large chalcedony fragments are scattered on the north side of Como Rluffs
anticline. The colors range from black to pink or red (261).

Fremont County

“Found in large quantities in the Carboniferous limestone and Pliocene marls
north and northwest of the Granite Hills” (192, p. 158).

Sweetwater County

Six miles west of Carter’s Station, in a railroad cut, a bed of plastic clays
contained flinty concretions filled with seams of chalcedony (358, p- 146).
Steamboat Mountain in the Leucite Hills (T. 23 N., R. 102 W.) contains
some amygdaloidal lavas that are occasionally lined with beautiful crusts of
chalcedony. The amygdules are from 3§ in. to 6 in. long and are about half
as wide as they are long (394, pp. 325-826).

Teton County
Hayden reported chalcedony from Jackson Lake (358, p. 182).

CRISTOBALITE

Cristobalite is a high temperature white octahedral form of silica. It is
present in many siliceous volcanic rocks. Gruner (273, pp. 867-75) has studied
Wyoming bentonites and found low temperature cristobalite in good quality ben-
tonite near Casper, near Gillette, and near Sheridan. The Casper deposit contains
up to 25% cristobalite. The bentonite near Sheridan is made up of montmoril-
lonite and 30% cristobalite (278, p. 870). The cristobalite is in microscopic
grains.
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Aughey reported rose quartz near the place then known as Lankins Ranch
in the Sweetwater district (16, p. 58).

TRIPOLI AND TRIPOLITE

Tripoli is a porous fine-grained light-colored earthy substance composed
almost entirely of silica. Tripoli is formed by the weathering of siliceous lime-
stone, cherty limestone, or cherts. Tripolite, or diatomaceous earth, is formed
by deposition of siliceous parts of diatoms. The materials are used as abrasives.

REPORTED OCCURRENCES
Crook County

Extensive deposits of tripolite have been reported 35 mi. west of Sundance,
and on Skull Creck, near Stockade (453, p. 809).

Laramie County

Small white nodules of tripoli with agate cores can be found on the gravel
flats west of Cheyenne (217).

Platte County
Tripoli deposits in porous light-weight layers are abundant in the “Car-
boniferous formations” 8 mi. to 10 mi. north of Sunrise. These deposits are
the result of the decomposition of highly siliceous limestone (26, p. 54).

RUTILE

Rutile, TiO., is rare in Wyoming. Kemp and Knight (394, pp. 325-6) re-
port finding rutile and apatite in wyomingite on Steamboat Mountain in the Leu-
cite Hills.

Aughey reported finding one specimen on the east end of Seminoe Mountain
near the Platte River (16, p. 55) .

SALINE DEPOSITS

The saline deposits in Wyoming are brines and solid salts found in depres-
sions or undrained basins where the evaporation rate approximately equals the
rate of water flow into the basin. The deposits are numerous throughout the
state especially where Mesozoic and Cenozoic rocks crop out. The salts in the
“soda lakes” are the same as the salts contained in the soil of the surrounding
region, and probably accumulate by leaching. The salts form alkali crusts as they
are drawn from the soil and left behind by evaporating water (412, p. 106). The
lakes are also fed by brine springs. The thickness of the “lake” deposits is very
irregular; usually the thickest deposits are near the center of the “lake.”

The lakes are of two types: (1) sodium sulfate-sodium carbonate type or (2)
sodium sulfate-magnesium sulfate type. The commonest salts in Wyoming “soda
lakes” are glauberite, Na,S$0,.CaSO,; mirabilite, Na.SO,.10H.O; and thenardite,
Na,SO,. Nztron or salsada, Na.,CO,10H O, and trona, Na,CO,HNaCO0,2H,0,
are common carbonate salts. Epsomite, MgSO,7H.O, is abundant in several
deposits, and salt NaCl, is common in the salt springs of Weston and Uinta
counties. All are surface deposits except trona, which is found from 1,500 ft. to
1,600 ft. below the surface in a solid bed (999 pure) in Sweetwater county.

Uses for sodium carbonate compounds have increased greatly. Largest ton-
nages are used in the glass and cleanser industries. The alkalies are used in syn-
thetic rubber, acrylic resin, insecticides, pharmaceuticals, fire extinguishers, foods,
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1 2 3 4 )
Na,S0,.10H,0 50.90 92.54 26.61 47.18 95.46
NaCl 0.50 . 0.28 5.28 3.7 0.28
NaCO, 0.18
MgSO0, 48.60 5.29 70.11 4947 4.26
CaSO, 1.89

(1) Crystallized salt in the middle of North Downey Lake.
(2) Clear crystal mixed with mud and water 6 in. below the surface.

(3) Solution above sample No. (2).
(4) Solution in blast hole from (2).
(5) Pure crystal at the north end of Downey Lake (523, p. 579).

Middle Downey Lake; SWV4 sec. 15, NW14 sec. 22, T. 13 N, R. 75 W. In 1939,
the lake was free of brine to a depth of 6 ft. in the thicker portion of the
deposit. The deposit covers 32.8 acres and varies in thickness from zero to 12
ft. There are 222,027 estimated tons of salt, exclusive of the salt in the under-

lying mud bed. Analyses are as follows (402, p. 6):

g )

S E 2% 3z

= ) £48 e 2%

z £ % 2, g b £ =

a 227 &= £ 4 Sg
Surface 96% 2%, 0.16% 0.299,

2 fr. 86 9 7.61 1.44

4 fr. 83 7 10.56 0.95

6 ft. 70 8 15.04 1.05

Southern Downey Lake; located 3,000 ft. southwest of Middle Downey Lake, is
the largest of the three. Surface area is 38.3 acres. A thin salt crust covers the
surface; below the crust mud is mixed with salt crystals. Analyses are as fol-
lows (402, pp. 6-7) :

Qe

T

¥ ig

-5 W ] % .m w

< g -] rm.b (=] = =5 ﬂw w

= -1 o = @ _.rn Z =]

Surface 28.25 3.04 5.22 56.45 0.3 19.63 2.33
Dark muck

3 fr. 0.39 0.00 13.76 54.56 0.18 28.34 6.14
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soda (carbonate and sulfate) is clear and transparent when fresh, but effloresces
when exposed to the air (505).

Rankin; 3 mi. northeast of Brown’s canyon in T. 22 N., R. 86 W. The under-
lying rocks are Cretaceous. The sodium sulfate and carbonate deposits cover
several acres and are usually under water (523, p. 577).

Percy; 5 mi. south in T, 21 N,, R. 82 W. A small pond contains salines in a
clay. An analysis by Woodward gives: CaSO,—4.45%, MgSO,—48.28%,
NaSO,=46.27%, NaCl=0.74% (576, p. 30).

Fremont County

Endlich (192, p. 150) described an “alkaline effiorescence deposit” 7 mi. west
of St. Mary’s station in the Sweetwater valley. The analysis showed 88.93%
Na,50, and 11.639, NaCl.

A deposit near Pacific Springs contained 82.23% Na,SO,. 3.95% NaCl, and
14.82% Na.CO, (192, p. 150).

Saline residue of water from a pond near the Big Sandy River has the follow-
ing composition (192, p. 150):

1 2 3
Na,$0, 64.659, 94,9297, 100.00%
NaCl 35.46 5.23

(I) From upper part of the bank where deposition commenced.
(2) From half way between the upper and lower limits of the deposit.
(3) From the lowest part of the pond.

Johnson County

Lake de Smet; T. 52 N., R. 82 W. An analysis of the lake water showed
Na,50, with some MgSO, and CaCO,. The salinity, however, is only 6,708 parts
per million. The waters feeding the lake are more dilute and carry CaCO, (576,
pp- 20, 29-30). Analysis: Cl=0.86%, S0,=61.55, CO,=1.00, HCO,=7.99,
Na=20.00, K=122, Ca=1.05, Mg=6.06, $i0,=0.21, Fe,0,=0.05 (576, p. 20).

Natrona County

Independence or Dupont Deposits. These deposits comprise the Berthaton
claims and the Dupont claims and are located in two old channels of the Sweet-
water River, somewhat north of its present course, near Independence Rock.
The deposits are superficial (1 ft. to 2 ft. thick) and rest on Tertiary rocks.
The Dupont claims lie along the southern channel; the Berthaton claims
along the northern channel (523, p. 577; 576, p. 29).

Berthaton Claims; NEV4 T. 30 N, R, 86 W. Two lakes cover from 80 to 640
acres in an area of Tertiary rocks. Analyses of samples collected by W. C.
Knight in 1897, and analyzed by Slosson (523, p. 579; 412, p. 121; 408, p. 6).
show the deposits to be of the sodium sulfate-sodium carbonate type,

1 2 3 4
Na.S0, 17.26% 37.36%, 34.279, 20.449,
NaCl 11.6! 6.30 6.16 13.84
Na,CO, 55.50 50.26 59.57 65.72

NaHCO, 6.08
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Wilmington and Wilkesbarre Deposits; secs. 2, 3, 10, 11, T. 29 N., R. 86 W.
The Wilmington covers 160 acres of alkaline lake water and is separated from
ithe Wilkesbarre by a small ridge to the east. The Wilkesbarre deposit covers
about 20 acres. The soda is in solution in both deposits (523, p. 580).

1 2 3
N2,S0, 55.149, 95.80% 24,407,
NaCl 7.47 0.60 17.71
Na,CO, $7.42 3.60 57.89

(1) Shore sample.
(2) Bottom of lake.
(8) Lake water, specific gravity, 1.104.

Morgan Deposit; 7 mi. below Split Reck post office and south of the Sweetwater
River in T. 28 N., R. 88 W. The deposit covers about 100 acres, is zero to 15
ft. thick and rests on Tertiary rocks. This lake lies in a narrow depression
south of the Sweetwater river. The following analyses by D. H. Attfield were
first published in 1895 in the Jour. Soc. Chem. Ind. (523, p. 580):

Top crust New deposit O1d deposit
Na,S50, 91.609, 96.149, 95.24%,
NaCl 1.68 1.68 1.83
Na,CO, 6.72 218 5.43

Secs. 19 and 20, T. 29 N.. R. 88 W. A small mud lake has a thin crust of
Na,50, which covers about 100 acres but only 6 acres contain salts to an
“appreciable depth.” Impure mirabilite with about 259, sand and mud makes
up most of the deposit (576, p. 30).

An alkali lake 2 mi. east of Independence Rock was analyzed prior to 1877:
Na,50,=73.17%, NaCl=3.85%, Na,C0,=22.989, (192, p. 150).

Sweetwater County

In T. 23 N., R. 104 W,, east of Boar's Tusk and also north and east of Black
Rock, in T. 22 N., R. 101 W. are numerous alkali flats which contain sodium
carbonate and traces of sodium sulfate salts. The salts were probably derived
from the Green River shales (523, pp. 572-575), (See REPORTED OCCUR-
RENCES) .

Green River Area. Numerous wells in the area around the town of Green
River encountered Na,CO, at depths from 125 ft. to 300 ft. A plant, con-
structed before 1900, produced 100 tons of caustic soda and 150 tons of wash-
idg soda in 1904 (523, pp. 583-588). The project was abandoned long ago.
An analysis of Green River soda is as follows: 5i0,=0.51%,, Fe,0;4-Al,O,=
0.42%, Ca0=0.64%,, MgC=027%, Insol.—023%, water—=2257%, Na,CO4
—=75.36% (523, p. 587).

T. 22 N, R. 96 W. A brine layer 20 ft. thick under a playa lake at the head of
Black Rock Creek contains 7.7% total salts—K,O with 209, or slightly more
Na, O (220).

REPORTED OCCURRENCES

Albany County
Mirabilite was found with gypsum and bentonite at the old quarry 14 mi. north
of Rock Creek Railroad station (410, pp. 600-1).
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by Epsom Downs, Medicine Bow, a firm organized to exploit the deposits. As
yet there have been no shipments made, although a considerable tonnage has
been stockpiled.
Brooklyn Lake; SWV4 sec. 28, and NW14 sec. 3, T. 23 N., R. 76 W. This
lake covers 116.4 acres. The surface has a salt crust from zero to 6 in.
thick, and a layer of black mud from zero to 6 ft. thick contains salt,
Analyses are as follows (403, pp. 8-6):

1 2 3 4 5
Na,S0, 7.79, 3.09%,
MgSO0, 83.6 88.4
Residue 0.0 0.0 0.119,
Combined H,O
as MgSO,.H.O 11.6 122 49.75
S0, 33.08
MgO 16.26
NaCl 0.21 0.699, 5.28%,
Na,0 0.43
Recast:
Na,50,.10H,0 0.03
MgS0,.7TH.O 96.8
Na,50, 22.13 25.61
MgSO, 77.18 70.11

(1) Sample at surface of Brooklyn Lake (403, p. 8).
(2) Same.
(3) Sample of pure salt collected by Rickets in Dec. 1887 (408, P 8).-
(4) Sampled Feb. 1898 by W. C. Knight (403, p. 5).
(5) Sample collected in 1903 by W. C. Knight (408, p. 5).
S. H. Knight (403, p. 5) estimated that there are 1,500 tons of mirabilite,
Na,50,.10H.0, on the surface and 100,000 tons in the black mud, and 25,000
tons of epsomite, MgS0O,.7H,0, on the surface and 150,000 tons in the black
muds.
Philadelphia Lake; SW14 sec. 21, and SE14 sec. 20, T. 23 N., R. 76 W. Soft
black mud covered the lake as late as 1935 and sodium salts were scat-
tered over the mud surface. The lake covers about 40 acres and has an
irregular outline.

1 2 3

Insol. residue 3.38%, 1.399, 60.269,
Water 48.90 11.48 1.50
50, 31.33 51.98 17.48
MgO 15.62 24.85 3.35
NaCl 0.44

Na,O 0.07 8.79 2.88
CaO 6.94
Cl 1.28 0.60
% mirabilite 21.00 15.00
% epsomite 75.00 17.00

(1) Ricketts analysis of salts in 1880 (505, p. 54).
(2) Knight (408, p. 8) analysis of Philadelphia Lake surface sample.
(3) Knight (403, p. 8) analysis of mud.
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Fremont County

Deposit near Pacific Springs; (See SODIUM SULFATE-SODIUM CARBON-
ATE).

Pond near Big Sandy River; (See SODIUM SULFATE-SODIUM CARBON-
ATE).

Lincoln County

“The springs occur in the valley bottoms in barren patches of stoney clay or
gravel, which are rendered soggy by the contained brine.” The brines in this
region are associated with late Cenozoic red clays and in Pleistocene valley
 deposits (142, p. 562) . The salt was probably leached by groundwater from
the red sandstones, conglomerates, and shales of the Beckwith formation and
concentrated along small anticlinal axes (142, pp. 566-567).

SW14 sec. 26, T. 29 N., R. 119 W., 7 mi. or 8 mi. northeast of Green’s Ranch,
on Salt Creek. Analysis of the Idaho-Wyoming salt deposits are: NaCl—
98.90%, CaS0,=0.817%, KCl=0.261%, MgCl,—0.22% (142, p. 558; 525, p.
136) .

Crow Creek (near Afton) Deposit. Rock salt occurs in a basin-like depression
about 100 yds. in diameter and lies only I to 3 ft. below the surface. The
salt is clear, hard, glossy and relatively pure below. Production and shipments
from the deposit have been spasmodic and local (442a, p. 339).

Peale (493, p. 645) noted halite in the springs in Salt River valley and on Smok-
ing Creek (now called Stump Creek). The monthly production in 1877 was
200,000 1bs. but there has been none for many years.

Natrona County
Independence Group

Berthaton Claims; (See SODIUM SULFATE-SODIUM CARBONATE).
New York and Philadelphia Claims; (See SODIUM SULFATE-SODIUM
CARBONATE). _
Omaha Claim; (See SODIUM SULFATE-SODIUM CARBONATE).
Wilmington and Wilkesbarre; (See SODIUM SULFATE-SODIUM CAR-
BONATE).
Morgan Deposit; (See SODIUM SULFATE-SODIUM CARBONATE).
Uinta County
Peale reported halite in springs at Evansion (493, p. 200).
Weston County
Sec. 4, T. 46 N., R. 61 W.; 5 mi. northeast of Cambria, at the head of Salt
Creek. The brine creek issues from the red shales of the Spearfish formation
and has a flow of one gallon per second, or 85,000 Ibs. of salt every 24 hours
(167, p. 392). Analysis: NaCl=5%,, K.0=0.20%, MgO=0.04¢,, Na,0—=2.73%,
$0,=0.36%, C1=0.15%, (165, p. 9).
Sec. 9, T. 46 N, R. 61 W,; 9.1 mi. north of Newcastle and 1.8 mi. north
of Cambria Musecum on U. S. Highway No. 85. The rocks in the walls and
bottoms of canyons are redbeds and white gypsiferous beds of the Spearfish
formation. Three wells in the area discharge salt brine about 75 ft. below the
top of the Spearfish formation. Regional dip is south-southwest (277).

TRONA
By H. D. THOMAS

Trona is a mineral composed of hydrous sodium carbonate and sodium bicar-
bonate or, in a general way, it is a mixture of washing soda and baking soda. Tech-
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the eastern part of T. 23 N, R. 107 W. The first well is said to have flowed
about 5,000 bbls. of sodium carbonate brine a day from a depth of 477 ft. The
sccond well had a somewhat smaller flow from a depth of about 515 ft. The last
two wells encountered trona brines at similar shallow depths. Tests on the brines
from the first three wells made for Mr. MacDermott by Roland 1. Andreau, Chem-
ical Engineer, Sherman Oaks, California, indicate an average composition, based
on 44 analyses, as follows: Specific gravity—=1.06%; Na,CO,—446%; NaHCO,
=1.01%,; and K.,COy=0.03%. Traces of calcium carbonate, magnesium carbonate,
chlorides, sulphates and borates are present. According to Andreau, this is
equivalent to 5.47% anhydrous sodium carbonate in the solution, or translated
into anhydrous soda ash the percentage would be 5.019,. Although the total
potentialities of the trona brines so far encountered in the Eden area can not
be definitely decided as yet, it appears that a large volume of brine carrying
from 4% to 5%, sodium carbonate is available in that region.

In 1962, Stauffer Chemical Company started full operation of its trona mine,
and are currently producing 400,000 tons annually from an ore body at a depth
of 900 feet. In 1966 the company intends to double its production capacity.
Allied Chemical Company’s mine and plant is expected to be in operation in 1966,
with an initial production of 300,000 tons of soda ash per year. Because of these
developments, the Creen River is now the largest producer of soda ash and
products from trona in the United States.

Soda ash, produced through calcining trona, has many uses but the largest
amounts are used in the manufacture of glass, inorganic chemicals, water softeners,
soap and detergents, textiles, dyes, pulp and paper, and in the petroleum in-
dustry.

The following papers may be consulted for further generalized information
pertaining to the trona in the Green River Basin. Bradley has discussed the
composition and origin of the sodium salts in the Green River Shale (138). Fahey
has described three new minerals from the Wyoming trona deposits; shortite
(195) , bradleyite (198), and loughlinite (196). In addition, Fahey has described
the searlesite in the Green River formation (196, p. 148). Greene has briefly
described the early exploration for trona in the Green River Basin (272, pp. 1799-
1800) . Brief discussions of trona in Wyoming are given by Ralston (500, pp. 945-
964),, by Smith (535, pp. 32-84), and Mendenhall (450, pp. 11-12). A compre-
hensive unpublished report prepared by P. L. Biown, “Occurrence and origin
of the known trona deposits, Sweetwater and Uinta Counties, Wyoming,” may
be consulted in the University of Wyoming Library (145). Recent work by
Lindeman (591) covers the factors which may affect the development of the brine
and trona deposits of Sweetwater County. Other papers of interest on trona,
include those by Bradley (623), Deardorf (629), and Love (652).

SELENIUM
PROSPECT: (See URANIUM)

Fremont County

Poison Draw area; sec. 34, T. 40 N, R. 90 W. In 1955, 11 holes were drilled
by the Bureau of Mines in a seleniferous tuff deposit in this region. Two
hundred and six drill samples were assayed. Eight showed 0.005% Se and
2 showed 0.012%, Se. Selenium mineralization is erratically distributed in
small irregular bodies and is not confined to any one tuff bed. The deposit
could be cheaply mined (585).
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duction is estimated at 58,019 troy ounces, most of which probably was a by-
product from copper ores.

Silver minerals are widely scattered through the pre-Cambrian mountain
cores and in the Tertiary volcanic rocks near Yellowstone National Park. Be-
cause of transportation difficulties, and the small size of most of the deposits, it
is not likely that large scale production can be undertaken in the near future.

PROSPECTS
Albany County
Big Strike Mining Claim; La Plata—Centennial—District: (See LEAD).
Copper King; (See LEAD),
Copper Queen; Jelm Mountain area; (See COPPER).
Esterbrook Mine; (See LEAD).
Independence Group; (See GOLD).

Rambler Mine; at Holmes. A gossan contained about 9 oz of silver per ton
with a trace of gold. Copper has been entirely leached from the gossan, but
below it copper silicates and carbonates were found (191, p- 97): (See COP-
PER, ARSENIC, PLATINUM and PALLADIUM).

Rising Sun Claim; (See LEAD).

Strong Mine; southern Laramic Range area; (See COPPER).
Tenderfoot Group; War Bonnet Group; (See COPPER)
Three Cripples Mine; Esterbrook area; (See GOLD).

Telephone and North American Claims: La Plata (Centennial) district. Vein
material from these claims is reported to have assayed up to 2000 oz. of
silver per ton (33, p. 12).
Uleahomo; (See GOLD),

Carbon County
Albion Claim; (See LEAD).
Cumberland Group; Medicine Bow Mountains area; (See COPPER).
Elk Mountain Prospect; Medicine Bow Mountains area: (See COPPER).
Ferris Mountains; (See LEAD).
Fox Group; Medicine Bow Mountains area: (See COPPER) .
Independence Group; Sierra Madre area; (See COPPER) .
Meta Mine; (See LEAD).
North Fork Group; Sierra Madre area; (See COPPER).
Pease Placers; Sierra Madre area; (See GOLD).
Spanish Trails Group; (See LEAD).
Three Forks Group; Sierra Madre area; (See COPPER).
Sec. 5, T. 12 N, R. 83 W,; (See LEAD).
Sec. 21, T. 14 N., R. 8¢ W.; 414 mi. from Encampment; (See GOLD).

Converse County
Saul’s Camp; (See COPPER).

Crook County

Black Buttes; central part of T. 50 N., R. 62 W. A small amount of galena
with silver minerals is found in limestone aiong the contact with phonolite
(166, p. 12) ; (See LEAD).
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Carbon County
Argentite; Ferris Mountains in minute quantities (16, p. 54).

Converse County
Reported from the Runningwater Mine (377)

Fremont County

Cerargyrite; associated with other minerals in the Wind River Mountains
Mines (515, p. 214).

Johnson County
See. 5, T. 48 N, R. 85 W., on the southwest slope of a high ridge north of
U. 5. Highway No. 16, at timberline. A large area of Felsenmeer contains
blocks of pre-Cambrian gneiss up to the size of houses. A claim has been
staked for silver on top of one of the blocks (482) .

STONE

“Stone” is a term applied to any natural material used as dimension stone
(cut to specific sizes and shapes), or crushed or broken stone. TIndustrial stones
are classified according to their composition and texture. The stones used com-
mercially in Wyoming include: (1) granite, (2) Dbasalt or other dark basic rock,
(3) sandstone and quartzite, (4) limestone, (5) cement rock, and (6) marble.

Chief uses for dimension stone are building and monumental purposes, paving
blocks, curbing material and flagging. Stone used for buildings and monuments
should contain no minerals (pyrite) that will stain the stone on weathering. Uses
for crushed stone include the cement industry, railroad ballast, road metal, riprap,
in agriculture, as an asphalt filler, in sugar refining and glass manufacture, as
roofing granules, poultry grit, and in concrete blocks.

The supply of most types of stone in Wyoming is unlimited and production
can be expanded to meet demand. The larger better-known quarries are dis-
cussed below. In 1955, 1,570,296 tons of stone, including sand and gravel, were
produced in the State, and in 1956, 1,533,476 tons were produced (611). The
Union Pacific Railroad, the Chicago and Northwestern Railroad and the Chicago,
Burlington and Quincy Railroad used a total of 1,181,726 cu. yds. of crushed stone
in 1948, and 1,854,473 cu. yds. in 1949, There is no record of the amount of stone
used locally for small projects (583).

CRUSHED ROCK
PRODUCING QUARRIES

Laramie County
Granite Canyon; NWl; T. 13 N., R. 69 W., along the Union Pacific Rail-
road tracks and U. S. Highway No. 80. The large open pit in the Sherman
granite has been operated by Morrison-Knudsen Company since 1944 and
is the source of track ballast for the Union Pacific Railroad. The rock is
a coarsc-grained reddish granite which lacks tenacity (451, p- 265) and is
easily shattered. In 1963, 422,746 tons of crushed granite were produced (G11).

Platte County
Guernsey Area; Si4 sec. 25, T. 27 N., R. 66 W. Siliceous dolomite and diabase
of pre-Cambrian age are quarried by Peter Kiewit and Sons for use mainly
as railroad ballast by the Chicago, Burlington, and Quincy Railroad. More
than 250,000 tons per year are produced {(658) .



peot ‘oiedoaSfe 2101010 ‘DUOIS UOISUIWIP 10] 218 $POI PNS JO SIS JAIYD YL
“yoox otseq pauread-oury pedwiod paiojodr-yiep Aue sapnpur J[eseq, W) AL,

LTIVSVH

*(gg¥ f3g1) Pu0Is
uolsudWIP JO 20anos [enuatod B ST ¥001 AL, CUSIPPIL 01 UMOIQ 0] UR] wWOI)
soBuer 1ojoo oyl Cuepunge st ouRid ueriquen-aid ‘paeroy ‘paurerd-asieod
e ‘oary anSuol ymog pue saaryg anduol Yoy jo a3eureip ay Suopy

Ayumo) uwepLdYS
‘W] AUOYSOYS JO UOLINUSUOD I UT Pasn a 01 Sem

suead oy “(po d ‘Foz) Jdysip o1 Surprody | I[qeInp pue ‘wiayy ‘poureld
-asteon Aempow ‘AexSopep st Apon Jo 1sam ‘mofuE) SUOYSOYS UT AUBI,,

Ayumo yreg

“(gpz) Auenb o1 wuoygp st pue swneys mmuerd oy auols Surpmng

se asn 10] paisa1 sem aruexd ueriquien-axd g mof ® Juope “YsnY jo yinog
fwmoy eIBIGOIN

“(1gz) 1010 Kea8-aySy oanoee ue sey anuwid Oyl 'SPIOAT 1A
Jl0W OU 2IB WYL, ‘OF6T 10 gpGT 01 toud poonpord sem duols pEIULWNUOIN
210 [PUONEN 9DYEUSEA\ UT 19pURT JO IsamIpnos o g fuodupy) syuig

Ayunoy juourary

(pgg) 2uols [RIVLDWIRUIO
107 aqeins aq Aew uwtoned oarpunsip Ayl Cssewpunord gym xo yuid
‘pax v ur Suo[ s1pumuad ¢ 01 dn sesin sjoqrydwe Pe[q PIoAO JO SISISUo)
yor ayp -ssuf oyaorpouead Aq papunouns S pue ‘ISIMYINOS-SEIYIIOU
Spual ‘SSoWpIYl umouyun jo pue ‘apim 1997 0g ‘Suop 197 g “porx jo Apoq
APUD[UIOY mudydiod v ay 68 W N §T1 L ‘4 098 VAIMS ‘yand pavpunis
funoy woqie)
S1DAISOUd

“(MDOM @ITHSNED 298) ‘uoluv) auvis)
fyunoy snmerey
SITIAVAO ONIDNAO YU

DUOIS IATIRU
asn Ajqeqoid sayRW JUIWNUOW [BIIAIS 1Nq ‘UMOUY Jou §I Sunwodpy ur saruenb
[[BWS IsOWl JO UONEIO| PUE IqUINU YL, "ML Y JO sofuer urgjunow a1 jo
1SOUT JO S2I00 A1 UT PUNOJ 21® SHPOI sn0auSt 1210 pue MNIULIE URLIGUIE)-DI]

‘speOIIEL 21 AQ Ise[[Eq 10] PAysn st g1els A1 ur panpoxd yrueid 10y
-asop Apanepa sxe soue(d jurof se ‘sonuers Sunwodpy ur uowwod tou st Lo
-doxd stqp - (p1g d ‘pg1) suoneiado Surdirenb 150q 103 *33 0§ pue Ij O UM
5q p[noys suols uowsuawip se pasn mueid ur siurol wsamiaq sSupeds ayp

TePWw
peox pue [euojemt eSoadSe ‘deadit “se(ieq peoael ‘aucis Suipfing pue [eiusw
-nuomr 10§ pasn st ajuers) cuorisodwiod Iyl jo ssajpredor ‘onuerd pajed oaw
10102 Surseard v i sypox snoouf pauread-asieod jsowr ‘Ausnpur suols 2yl Uy

ALINVEO

“(119) poonpoad s19m 2NTWO[OP SNOIDIIS JO SUOT GOF'8I
‘eggr ul  chesuzann e Auenb e pajesado fuedwon asuolg Assuransy 2yJ.

LLT YO0 PIYSNL)—IUOIS—II0]IS



178 Geological Survey of Wyoming

metal, and railroad ballast. No basalt is now produced in Wyoming and there
is only one area known where such stone has been quarried.

PROSPECT
Sheridan County

See. 25, T. 56 N., R. 89 W.; 14 mi. northeast of Burgess Ranger Station. A
porphyritic diabase dike rock, locally called “Leopard Rock” has been quar-
ried for an ornamental and building stone, highway culvert construction, and
riprap (276). The diabase contains large white subhedral plagioclase ag-
gregates (86% Anorthite) up to 8 in. in length. The phenocrysts are not
everywhere present within the dike, which crops out from the NE1; sec. 25,
near North Tongue River, almost continuously to the center of sec. 24, T. 56
N., R. 88 W,, east of Cutler Creek. The dike strikes N. 80° W. and dips 80°
to 85° S.; the width varies from 30 ft. to 60 ft. (485).

SANDSTONE AND QUARTZITE

Sandstone is a sedimentary rock composed of clastic quartz grains bound by
silica, calcium carbonate, or iron oxide cement. The color of the rock depends
to a large extent on the cement. Quartzite is metamorphosed sandstone. Sand-
stone can be distinguished from quartzite by noting the [racture; in a sandstone
fractures pass around the individual sand grains while in a quartzite the frac-
tures pass through the grains. Many quarizites have a conchoidal fracture. Blue-
stone is a thin-bedded, easily cleavable sandstone often termed flagstone or cleft-
stone (134, p. 329).

Sandstone is mainly used as a building stone; it is also used for walks, steps,
abrasives, laundry tubs, electric switchboards, linings for acid tanks, and for lining
metallurgical furnaces. Quartzites are used for grinding pebbles and lining tube
and ball mills (134, p. 329) .

Many Cambrian to Cretaceous formations in Wyoming contain hard thick-
bedded sandstones which offer a plentiful supply of stone for all purposes. A
small amount of sandstone has been quarried from Cretaceous and Tertiary rocks.
There is no record of all the sandstone quarried for local building purposes, and
only the larger quarries are listed below. Pre-Cambrian and Cambrian quartz-
ites are less common in Wyoming; they have been quarried at Rawlins and Guern-
sey. Formations which include good, useable sandstones are the Flathead, Wells,
Casper, Tensleep, Minnelusa, Dakota, Lakota, and Cloverly beds. The Tertiary
sandstones are softer and more friable, but have been used at several places in the
state as they are easily worked.

PROSPECTS
Albany County

Halleck Canyon Area; approx. sec. 27, T 22 N, R. 71 W. A pre-Cambrian
greenish quartzite crops out along the Halleck Canyon road. The quartzite
occurs in lenses or beds up to 50 feet thick and several hundred feet in length.
The green color is believed due to the presence of a chromium-bearing mica
(fuchsite ?) (635).

Sec. 36, T. 23 N, R. 71 W. Green quartzite occurs as discontinuous patches
within light gray quartzite layers. The unit is 15 to 20 feet thick and is con-
tinuous over a 2 mile area. The quartzite has a brilliant grassy green color
which is due to the presence of the chromium-bearing mica fuchsite. The
quartzite is fine-grained with a finely laminated schistose texture. It breaks
into slabs 2 to 4 feet thick. The unit strikes N. 15° E,, and dips 60° W. (644).
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Lincoln County

The Frontier sandstone was used as a building stone at Kemmerer. The quarry
is located between Waterfall and Oakley (578, p. 50a). U. S. Geological Sur-
vey Bulletin 624 states that quarries were opened at Cumberland, Oakley,
Frontier, and Glencoe (518, p- 874).

Park County
Sandstone has been quarried at Cody (152; 518. p. $47).

Sheridan County

Dietz, Absawkee Park, Monarch and Arno had sandstone quarries. The Arno
quarry is along the Chicago, Burlington, and Quincy Railroad in SW14 NE4
sec. 19, T. 56 N., R. 82 W. (152; 518, p. 847).

Uinta County
There is a sandstone quarry at Evanston (518, p- 347).

Weston County

The U. 5. Geological Survey map (152) of construction materials and non-
metallic deposits shows a quarry near Newcastle.

LIMESTONE

Limestone is a sedimentary rock composed predominantly of calcite, but impur-
ities and foreign matter are common. There are many varieties classified according
to the principal impurities. Oolitic limestone contains small spherical concretions.
Travertine is a calcareous deposit associated with hot springs. If such a deposit is
porous, it is known as calcareous tufa. Chalk 1s a limestone composed of tiny
foraminiferal shells. Coquina, or shell rock, is a mass of partly compacted and ce-
mented fossil shells and shell fragments. It hardens and resembles concrete on
exposure to the air.

Limestones are widely distributed in Wyoming but oniy a few stones have
been found suitable for building purposes. Many limestones are used in the
manufacture of cement, as crushed rock, road metal, aggregate, and in sugar beet
factories where a pure limestone is necessary as a source of lime and carbon
dioxide. Limestones are used as soil fertilizers, as paint fillers, and in glass
manufacture.

The larger quarries and sources of limestone are discussed below, but there
is no way to estimate the amount of limestone produced for small, local uses.

PRODUCING QUARRIES
Albany County

Sec. 3, 'T. 16 N., R. 72 W. The Monolith Portland Midwest Company quarries
limestone which averages about 909;, CaCO,, in the Casper formation, just
cast of Laramie. This quarry was opened in 1945 (451) . Production for 1962
and 1963 was 123,267 and 136,979 tons respectively (611), Casper limestone is
quarried in sec. 5, T. 16 N., R. 72 W. and has been used in all major build-
ings constructed on the University of Wyoming campus since 1925. The stone
has a pleasing buff to tannish color and weathers to a darker tan or brown
(217).

Laramie County

Great Western Sugar Co. Horse Creek Mine, SEl4 T. 17 N, R. 70 W. along
the Colorade and Southern Railroad, 36 mi. northwest of Cheyenne. Two
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Fremont County
Bridger Mountains; (See FELDSPAR) .
Empire State Mine; (See GOLD).
West End, Owl Creek Mountains; (See ASBESTOS) .

Johnson County
Bull Camp Group; (See COPPER).
Powder River Pass; (See COPPER).

Laramie County
Eagle Mountain Group; (See COPPER).
Great Standard Group; (See GOLD).

Natrona County
Koch Deposit; (See GOLD) .
Raltlesnake Hills; SEV4 SEV4 sec. 8, T. 32 N, R. 87 W. The lower unit ol
the Sundance formaiion contains “BB-sized” pyrite crystals in buff very fine-
grained, friable, sandstone. The unit is about 6.7 ft. thick (13, pp. 32. 17,
38).

Park County
Kirwin District; (See COPPER).

Platte County
Lucky Gus Prospect; (See COPPER).

Sheridan County
NWL; sec. 28, T. 56 N., R. 88 W. A shaft sunk at the intersecion of a lage
east-west trending dike of porphyritic diabase (“Leopard Rock”) and a north-
northeast trending zone of shearing and silicification shows massive pwrite
on the dump. The diabase is altered and contains stringers and masses of
quartz, with occasional chrysocolla and a little disseminated pyrhotite. Other
similar prospects are found in the vicinity (478).

SIDERITE

REPORTED OCCURRENCES

Aughey (16, p. 56) reported siderite in “Laramie” beds associaed with <oal,
“large quantities in Fort Benton group of the Cretaceous,” and beds of
rounded and kidney-shaped boulders on South Powder, and on Sit Creek.

Fremont County
Heyroth's Lode. “A few miles south of Atlantic City” a vein of siderite 2 f[t.
to 4 [t. wide cuts schisis. The outcrop is aliered to limonite, and the wein
contains clay (192, p. 148) .

KAOLIN

The “Board of Trade of Laramie City, 1883" mentioned kaolin near Laramie,
but such deposits have not been recognized by later workers. Pure kaolin was re-
ported (515, p. 216) near the soda lakes in Carbon County. Kaolin is reportecl in
the Vermiculite Sales Corp. Deposit No. 1 in Fremont County; (Se VERMICU-
LITE).
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chiastolite about the size and shape of almond kernals. This rock is known
locally as peanut rock” (540, p. 15).

Platte and Albany Counties

Kyanite has been reported in the metamorphic rocks west and southwest of
Wheatland associated with andalusite (?), feldspar and mica (152; 217).

LEAD

There are no producing deposits of lead in Wyoming at the present time.
Small quantities of lead minerals, mostly galena, are scattered through the moun-
tain areas of the state, both in the pre-Cambrian rocks and in the Tertiary volcanics
adjacent to Yellowstone National Park. The galena usually contains a little gold
and silver.

The total recorded production of lead in Wyoming is about 32 short tons.
Fifteen short tons were produced between 1932 and 1945; 5 short tons were pro-
duced in 1932 and the remainder scattered through the other years.

PROSPECTS

Albany County
Big Strike Mining Claim; near the Telephone and North American Claims.
in the La Plata (Centennial) district. The deposit consists of a “strong vein
of galena assaying $10.00 to $60.00 in silver and 479 in lead” (8, p. 12).
Copper King; T. 19 N., R. 78 W., on Rock Creek. A 7 ft. “ore” body in gneiss
and granite contains gold, silver, and galena (8, pp. 12-13).
Esterbrook Mine; center of SEl4 sec. 9, T. 28 N,, R. 71 W. Granite and schist
are cut by a siliceous vein 2 ft. to 4 fi. wide, which contains cerussite and
galena in bunches and streaks of varying size. The vein contains malachite
and azurite at the bottom of a 188 ft. shaft, and it cuts a dark-colored dike
rock at an acute angle (44).

Spencer (540, pp. 63-65) describes the prospect as a tabular body of
quartz and calcite which contains cerussite at the outcrop and galena in depth.
The strike of the rocks is N. 30° E., at the south end and N. 15° E. at the
north. The hornblende schists are associated with white pegmatite dikes and
altered diabase dikes. Shoots of solid galena 6 ft. wide were reported to
Spencer. An assay of 17 tons of ore shipped before 1904 is: silver, 1.4 oz. per
ton; gold, 0.035 oz. per ton; lead, 34.65%; SiO,, 34.00%; FeO, 7.00%.

Strong Mine; southern Laramie Range; (See COPPER).

Rising Sun Claim; on Jelm Mountain, northeast of the Boston Claim, which
was 3,000 ft. north of the Colorado shaft. A vein in gneiss and schist con-
tains galena bearing gold and silver (92, p. 54).

Telephone and North American Claims; La Plata (Centennial) district; (See
SILVER) .

Big Horn County
“Considerable prospecting has been done in two large diabase dikes south-
east of Willet Creek (in the Big Horn Mountains). The dikes contain
galena and pyrite in small streaks in quartz stringers along the diabase con-
tacts” (169, p. 113) .

Carbon County
Albion Claim; near the middle of Cooper Hill, on the west side. An inclined
tunnel 70 ft. deep exposed a body of white quartz and cerussite 5 ft. to 9
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vertical at the surface but dip 60° S. at 40 ft. depth; these fractures are not
mineralized.

The mineralized fractures contain quartz, calcite, and metallic minerals
in veins up to 7 in. wide. Metallic minerals include argentiferous (?) galena,
anglesite, cerussite, some sphalerite, pyrite, chalcopyrite in addition to azur-
ite, malachite, chrysocolla, hematite, limonite, calamine (?), and smithsonite
(7). A litle barite is found in the quartz gangue. According to Haff the
workings were still in the oxidized zone (1944), hence the continuation in
depth is problematical. The ore is drusy and brecciated; massive ore shows
partially replaced schist fragments. Six or seven carloads of ore shipped
during a 10 year period vielded 27%, to 549 lead, about 89, zinc, and $20.00
to $30.00 in gold and silver per ton (prices prior to 1944); (539, pp. 98-99;
281).

North Fork Group; Sierra Madre area; (See COPPER).

Spanish Trails Group; secs. 5 and 6, T. 26 N., R. 86 W., near the head of
South Fork Miner Creek, a tributary of Sand Creek. A metalliferous quartz
vein cuts schists (mainly chlorite, biotite, and actimolite-quartz schists, and
serpentine) . The schists have been intruded by course-textured, strongly por-
phyritic granite. The veins strike N. 30° W, dip 85° W., and vary from 2
in. to 4 in. wide. The aggregate thickness of veins in the mineralized zone
is 12 in. to 18 in. Only a few inches of galena are visible at the surface,
but the thickness is reported to increase to 2 ft. in depth. The ore is galena
associated with pyrite, chalcopyrite, limonite, and traces of azurite and mala-
chite, in a gangue of quartz with lesser epidoie and actinolite.

Prior to 1890, the claim produced some free-milling gold. Assays show
$50.00 to $58.00 in lead and zinc per ton and $0.07 in gold. The “ore” was
reported to be “high"” in silver.

Haff stated that the claim was in a “structurally favorable environment”
with “evidence of streng mineralization. . . (284).

Three Forks Group; Sierra Madre area; (See COPPER).

Crook County

Black Butte Deposit; secs. 23, and 26, T. 50 N., R. 62 W, 10 mi. southeast
of Sundance. Cerussite and a rare lead carbonate, with a small amount of
galena, are found cementing brecciated Paleozoic limestone and as replace-
ment bodies in limestone. The mineralization is localized at the contact of
limestone and intrusive andesite porphyry and is erratic, pockety, and un-
predictable.  Approximately $300.00 worth of ore had been shipped prior to
1943. An assay is (319): Gold 0.002 oz. per ton; silver 2.0 oz per ton; lead
13.9% by weight; copper, 0.029%,; insol., 33.29,; Fe, 659 ; Mn, 0.3%; §, 4.0%;
Zn, 5.7%; As, 0.05%; Sb, 0.05%,; and CaQ, 9.5% by weight.

Black Buttes; T. 50 N., R. 62 W.; (See SILVER).

Fremont County

Battle Creek; located somewhere in the Bridger District. A vein of galena
15 ft. wide in “porphyritic trap,” was followed by an 80 [t. shaft. Gouges
of “yellow clay” were found on each wall, and one was in the middle of the
vein, The vein material was reported to contain 12 oz to 70 oz. of silver
per ton (16, p. 8).

Laramie County
Colorado .h_aaﬁ (formerly Metcalf); (See GOLD).
Eureka Lode; (See GOLD).



wadsoad sty CS[IH 2YeUSAIIEY 91 ul ulwiunojy Yoepg jo ands yiou
uo “pM 68 "M “N 8§ L ‘I 995 VAMS {adsosg suswnpods wmpunopy yovrg
fyumoy euoneN
SLOALS04dd
P61 Ul ‘AIuno) JUOWAI ‘UOLIIALY JO 1SBI S ()9
paiedo] swiep woxy patodar axam (¢ suswnpods) wnnpny jo syuawdiys om

‘sasea1d pue ‘orweidd ‘spueud ureotod ur

‘so119wisod 10} ‘(s8nap surnweisiynue jo sisayiuds ay)) suondear stuesio ureled Ioj

1wade ajqeis e se pasn st 1] -yfuans pue ssouprey 19ea1d oai8 o) ourz pue ‘pea|
‘wmisaufew ‘wnuiwn(e Jo s{o[[e Ul PUE SOUDIPIW UT IIE W[ jo sasn jaig)

‘pasn os[e a1e ® (*Q71) [VIT 2]

-e1ad pue Qg (I7v) 1T ‘onuodiique nq ‘10 jueitoduir 1sowr 2y Sxe (eoTmn win

- f (' HO) FOMS'IVEITTY owjoprdar pue (iedspppy wnipir) *OFSIVIT Dudwt
-npodg  somwewSad ur punoy spereurm woxg paonpoxd st wnnpr e deaN

WNTHIIT

(g6 +d ‘91) . * '$9PO[ IAYI0 pue dPLEJ R ‘O[PG
2leUOQIE]) Y] Ul PUB ‘Umor) I2A[g ul AfSurieds © + -, poirodar st anpeyIsnE]D
“(gg -d ‘gp) 1w umorn) 10ANIS Ayl woiy pajtodax st BUI[ES)
fyunoy smurerey
(4 +d ‘g1) eudped ur yorx aq 031 partodax st TN S,U0S[IA
wo1y ey jou Yeou1) 18y odog jo peay oy e ‘(sppadsoxd) ssayy jo auQ,,
Ayunoy juowaig

“(gg d *gp) 019 ‘urRIUnNO SounwAg ‘urelUNoly SLUA 1y, paodar st vuaten
Aunoy woqren

“(413) ¢ (u2a18 j0u Juduod [e1ow) uoy sad OO LEE 01 00'01¢ Moys shessy

13 0001 103 Mo sdom utea oy “waps pue ppoS Aued prym aukdoseyp pue
euajed urenod o1 partodar ST APIM "1 ¢ 01 )] g UIDA DINSSY YV Y00.q27SH
; (g1 +d 'g) ., ' "opIS 1AM o1 UO ‘[[IH P[OD IB Punoj I

sa10 Burieag-prod Sui[rur-aaay 211 apym ¢ (mog oupipaly) o8uer oy jo aprs
1882 9Y] UO PUNOj 3B ‘I9A[IS JO IPIXO PUE IPLIO[YD ‘PEI[ JO SaJeUO(IEd Bud[ed
snojuuadre Surdues ‘saxo oy aylL, Cpruysiq (vwg vy) ppuusiuan
*(L13) weunopy wia[ ieau paniodar sI eudRD Cwpjunopy waf

fyunop Aueqry

SADNTIANDIOO dILIOdTd

. " (4Add0D
93g) (g1g) . - ‘eused [9as pijos, Jo 3} § uleluod 01 pairodal st ‘urIp
NPEIEW YY) WOLj Y921 Y] S5010B PAJRIO] ‘WIR[) SUOS[IA\ ‘DUIJy Idjureg
puE WIE[) O0POOH ‘WIE[) S$IIPIBH ‘WIR[D) IAvl§ SUlUdAY fuisvyg ySyung
“(MIddOD PS) rusiq urmary

Aumop yreg

*(p-g "dd *91) uoy 1ad prod
ur ‘zo ¢/1 pue ‘uor 1od 1da[1s ur 'zo g9 01 'zo OF ‘P %09 01 %01 pamoys
shessy “IJBYS 91 JO WO0I10Q Y} 1B PUNOJ Sem POS I B LIDA[IS SIBIQ PIYM
‘eused pue IssN10 Jo §1s1sU0d 1T dap I3 of I 9pIM ‘Ul 0§ PUEB DBJINS el
1® 9pIM UL 9§ ST upA YL, CIsedaurou sdip pue samylrou-yuou spuail Lpoq
-210 YL, 221D MOI) I[PPIN U0 ‘YOURI SUOWWIS JO 1SIMUIIOU SFUIY XOusT

Lél wnyy — poay



128 Geological Survey of Wyoming

is located just above the old King Solomon gold mine. Bluish-gray, greenish,
or pale lavender spodumene crystals up to 8 in. thick and 18 in. long are
localized in the wide parts of a 5 ft. pegmatite. Tt is estimated (354, p. 121)
that spodumene (6% to 6.39, lithia) makes up 50% of the pegmatite near
the hanging-wall and 109, near the foot-wall. The quantity of spodumene
is small, though there are many beautiful crystals. Tourmaline is an acces-
sory mineral. Most of the pegmatite is made up of bluish-gray potash
feldspar, and albite partly altered to montmorillonite. '

REPORTED OCCURRENCES
Converse County
Jasper Mine, Douglas District; (See COPPER).

Fremont County
Bridger Mountains Area, Whippet No. 1, No. 8; (See FELDSPAR).
W. L. Marion of Lander, at the Lander Mining Congress, exhibited a 107
Ib. violet-colored crystal of lepidolite from his beryl claim (217).

Laramie County

Triphyllite was found in the Carbonate Belle and Pacific Lodes of the Silver
Crown district (16, p. 56).

MAGNESIUM

Magnesium forms about 2.19], of the earth’s crust. It is found in dolomite,
(Ca,Mg) (CO,).; magnesite, MgCO,; brucite, MgO.H,O; carnallite, MgCl..KCL
6H,O; epsomite, Mg80,.7H.O: and in the silicates olivine, serpentine, pyroxene,
and amphibole.

Brucite is richer in magnesium than any other magnesium-bearing mineral
but is reported in Wyoming from only one locality. Magnesite is rare. Dolo-
mite and epsomite are the potentially commercial magnesium ores in Wyoming:
(See DOLOMITE, SALINE DEPOSITS).

Most magnesium is produced by calcining MgOH from sea water and from
dolomite, brucite or magnesite. Uses include a wide variety of alloys, in photo-
graphy, paint, electric and steel furnace linings, chemicals and medicines, and in
the fertilizer and textile industries.

REPORTED OCCURRENCES

Laramie County
Aughey reported magnesite in the rocks of the Silver Crown District, prob-
ably as an alteration product of magnesium silicate rocks (16, p. 57).
Natrona County
Magnesite has been reported in the pre-Cambrian rocks of Casper Mountain
(217) .
Natrona or Fremont County

Brucite has been reported as an alteration mineral north of the west end of
Rattlesnake Mountain (16, p. 57).

MANGANESE

More than 100 manganese minerals are known, but pyrolusite and psilome-
lane are the common ores. These oxides are of secondary origin; they are con-
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ground. The mineral was solid, compact, and exceedingly heavy, but the
two oxides were distinct in the mass, though often closely intermixed. Man-
ganese and limonite occurred filling the spaces between the large feldspar
crystals and impregnating the rocks irregularly throughout until it resembled
a breccia.” (385, p. 287); (See GOLD).

Fremont County

J. H. Carpenter Prospect; T. 28 N, R. 102 W.,, 2 mi. west of Pacific Springs:
Pyrolusite in an Eocene grit bed 12 fi. thick assays 199, to 3% manganese.
The sediments dip gently to the south. Much quariz is present (347).

Johnson County

Powder River Prospect; SEl4 NW1j sec. 20, T. 47 N., R. 85 W, The mman-

ganese is associated with gold in quartz veins and in hornblende schist (31 7):

(See GOLD).

A manganese prospect located 50 mi. from Buffalo, on Beaver Creek skaows

assavs from 239 to 73% Mn. There are fourteen claims in the area (232)-

Taylor Prospect; sec. 19, T. 47 N, R. 85 W. Thin (1 in.) streaks, st=ins

and fracture fillings of psilomelanc and pyrolusite have entered along fwxrac

tures and between chunks of the Bighorn dolomite. There are a few pat<he
of rock with high-grade manganesc ore. Assays show 15 oz. of silver pex 1O1

and 459, manganese (probably a hand-picked sample) . Some chert is pre=scnt
(317).

In NWi4 sec. 32, T. 47 N., R. 83 W,, is a deposit of pyrolusite-impregza=ated
sandstones of the Flathead formation. The ore is in lenses 30 to 50 fi. = EaiK
and 150 ft. long. An assay of representative samples shows 899, MnO..- In
the overlying White River formation is nodular pyrolusite which occiam—=s 1
clays just above the contact (601).

In the NVs sec. 30, T. 47 N, R. 83 W,, is a related deposit of nodular g=»70"
lusite in the White River formation. There are also some stringers znd
lenses in the pre-Cambrian and Flathead, respectively. An analysis o # the
nodular pyrolusite showed an average of 33.8%, MnoO, (601).

In sec. 29 (?), T. 47 N., R. 83 W., a reserve of 300,000 to 1,000,000 tons. —with

assays as high as 609, MnO,, has been reported. The depuosits, secommaciary
in nature, is found in the Flathead and Wind River formations (601) -

Natrona County

A pit in the NE14 sec. 30, T. 82 N., R. 79 W., 11 mi. from Casper, im=m the
Casper limestone revealed pyrolusite in patches and pockets. The €~ =msper

formation dips 20° to 25° SE. More work is necessary to determirmee=— the
extent of the deposit (301).

Washakie County

Gheen Nos. 1 and 2 Claims; in the northeast cormer of Warhakie Cer—ssanty.
Pyrolusite, psilomelane, and braunite are intimately associated with egmg ='art?
in a silicified limestone. Very fine grinding would be necesary 1o res——==COVEr
any manganese (529). Tests by the U. S. Bureau of Mines recovered nuq..uﬁu
of the manganese from ore assaying 13.89, Mn. Analysiss Mn—=1_ ==.8%:

Fe—19%, Si0,—689%, insol.=7.187%, P=0.022%, Al,0,—=2.0%, CaO 1.0%
(516) .

Weston County

In lot 4, sec. 10, T. 45 N., R, 60 W., a 4-ft. thick zone of mineralization =strikes
N. 85° W. and dips 11° N. Manganese occurs as powdery cavity [llirm— s, as
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MICAS

Muscovite, the potash-rich mica, is found in all types of rocks, but large
crystals (books) are restricted to pegmatites. Biotite is also a constituent of many
kinds of rocks, but is less widely used in industry because of its high iron content.
Phlogopite is similar to biotite but contains a little magnesium and iron; it is
usually found in areas of metamorphosed rocks. Phlogopite is fairly rare in Wyo-
ming; (See SERICITE). The deposits in Wyoming are of the sheet, punch, and
scrap mica quality.

Mica is used for molded electric insulation, house insulation, Christmas tree
snow, in the manufacture of wallpaper, lubricants, textiles, in oilwell drilling,
and as a fire-proofing material.

In 1923, 100 short tons of scrap mica were shipped from Wyoming. Between
1938 and 1945, small amounts of scrap and sheet mica were produced. No more
recent records are available (130).

PROSPECTS (See BERYL)
Albany County

SE1 sec. 8, T. 12 N., R. 79 W. Muscovite books, 0.4 inches thick and 2 inches
in diameter occur in a pink pegmatite dike (670).

Big Chief Mica Mine; just north of the line between secs. 9 and 16, T. 25 N.,
R. 71 W. Most of the pegmatite is quartz and potash feldspar with minor
plagioclase and muscovite. A pit at the north end of the body produced a
small amount of punch mica. The hanging-wall of actinolite schist strikes
generally north-northeast and the contact dips 70° SE. The foot-wall is
hornblende schist. Mg-amphibole schist, and csmzm.mnﬁ:c:ﬂn schist. Small
(<1 in) pale blue crystals of beryl occur near pegmatite in fractures in the
hanging-wall of actinolite schist (468).

Tone Prospect; (See FELDSPAR).

Many Values Prospect; SE14 sec. 32, T. 13 N, R. 78 W. The pegmatite cuts
pre-Cambrian tourmalinized mica schist and gneiss. There are lwo open pits
and two timbered shafts. The pegmatite strikes N. 50° E. and dips 85° NW,,
with exposures for 140 ft. Seventy-five feet north of the main pegmatite body
is a quartz-potash feldspar-mica-plagioclase pegmatite which strikes north
and is vertical; it is apparently not connected with the larger body. Cover
prevents an accurate estimate of the extent of the pegmatite beyond the work-
ings. Muscovite is abundant near the hanging wall in the laiger pegmatite.
The books are light-green speckled with magnetite, and ruled. Only a small
quantity is of sheet quality; about 10%, is punch quality. Up to 1943, 38,000
Ibs. of scrap mica, 2,500 1bs. of punch and 500 lbs. of rifted mica were pro-
duced. Two tons of beryl (12.399, BeO) were shipped up to 1942. The
beryl crystals are corroded. Small tantalite crystals (45% Ta,0;) are rare in
this district; about 85 Ibs, were recovered up to 1943. Minor accessory min-
erals include fergusonite (?) and pink cuhedral garnets and orange subhedral
garnets about 13mm. in diameter (354, p. 108).

Muscovite Claim; W14 SE14 sec. 32, T. 13 N, R. 78 W. A granite pegmatite
dike strikes N. 50° E. and cuts pre-Cambrian metadiabases, homblende schist,
and gneisses for a distance of 600 ft. Maximum width of the dike is 70 ft;
the average is 40 ft. (30). In places, quartz and white feldspar show a graphic
structure. Fine-grained aggregates of quartz and feldspar enclose some pink
microcline crystals several inches in diameter. Some muscovite books are up
to a foot wide but contain numerous dark iron spots. Tanialite-columbite
crystals are associated with green beryl along fractures in the wall rock. Black
tourmaline crystals up to several inches long are found in metadiabase and
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85° NE. Muscovite books up to 10 in. by 18 in. are highly ruled, tied, and
crumpled. Tourmaline is found in the mica-bearing wall zone, and a trace
of beryl was identified (354, pp. 115-116).

Ruth Prospect; 3300 ft. by air line southeast of Crystal Palace prospect. The
Ruth pegmatite is oval shaped; the axis of the oval trends N. 85° E. It is about
155 ft. long and 80 ft. wide. The foot-wall dips 50° to 80° N., and the hang-
ing-wall dips 75° N. to vertical. The pegmatite has a narrow border zone,
an irregular wall zone of graphic granite, and a thin, discontinuous inter-
mediate zone of quartz-muscovite pegmatite with beryl. Highly curved, ruled,
and warped muscovite books up to 8 in. by 2 ft. occur in the intermediate
zone. Accessory minerals include black tourmaline, green apatite, a small
amount of beryl and some columbite (?) (354, p. 116).

Sawage Prospecis near the center of 814 sec. 26, T. 28 N., R. 65 W., 4000 ft.
northeast of the Crystal Palace prospect. This long, narrow unzoned lens is
about 220 ft. by 20 ft., and narrows to 5 ft. near the ends. It trends N. 80° E.
and dips 75° NW. Two faults are present; one on the southwest shows a 12.5
ft. horizontal displacement. The movement is thought to be rotational. The
second fault is parallel to the pegmatite and dips 75° NW. The northwestern
side is downthrown. The muscovite is small, clear, highly ruled and crumpled.
The pegmatite contains potash feldspar and accessory beryl, black tourmaline
and plagioclase (354, p. 119).

Torrington No. ]. (formerly the Denver Prospect); 1450 ft. northeast of the
Crystal Palace prospect. This pegmatite is 400 ft. long, 30 ft. wide, trends
N. 65° E., and dips 60° NW. It is concordant with the Whalen schist. The
pegmatite becomes coarser-grained near the center with muscovite concen-
trations and euhedral beryl crystals (105% to 11.09;, BeO). Black tourma-
line is scattered throughout (354, p. 115).

White Star Prospect; 1150 ft. southeast of the Crystal Palace prospect. The
pegmatite trends N. 45° E., and dips 75° NW. and is up to 1000 ft. long and
60 ft. wide. Several schist septa are enclosed in the pegmatite. The small
amount of muscovite will yield scrap mica only. The minerals are chiefly
mottled microcline, quartz and muscovite. Black tourmaline is an acces-
sory mineral (354, 119).

Platte County

Near Guernsey, the Western Mineral Products Co. opened a mine in 1929
or 1930 in a pegmatite dike containing good grade mica and feldspar (217).

Mica Hill Mining Co.; 20 mi. west of Wheatland. Mica at the north end
of a pegmatite dike, and along the eastern contact of the dike with mica
schist, is warped and jointed and averages 159, to 20%, usable material (217).

REPORTED OCCURRENCES

Carbon County

Sec. 9, T. 15 N., R. 83 W,, near Baggott's Rock at the head of Rainbow
Canyon. The mica in this prospect gave the following analyses (228):

$i0, 36.009,  41.00% 47229,  60.50%
77 o VR 7, 5.90 10.23 3.92
ALOs oo, 28.88 16.26 10.46 12.25
Ca0 .. 0.80 6.77 8.48 9.34
MGO oo 2420 25.89 13,59 9.05
AK . 615 418 9.35 4.94

Loss i, 025 067 ...
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Platte County

Bartlett (26, p. 3) reports molybdenite in a pre-Cambrian metamorphic
sandstone of the Cooney Hills.

Sublette County

Molybdenite has been reported in quartz veins cutting granite in the Temple
Pass area in the Wind River Range (254).

Molybdenite bearing float has been reported within 2.5 mi. of the Temple
Peak deposit and alio along the drainage of the Popo Agie River (604).

NATURAL SLAG OR CLINKER

Throughout much of northeastern Wyoming, the hills, mesas, ridges, and
buttes are capped by baked clays, shales, and other rocks that have been meta-
morphosed by the burning of underlying Tertiary coal beds. Locally, intense
metamorphism has produced cordierite and magnetite from the originally argil-
laceous rock (27, pp. 408-412). The beds probably were ignited by spontaneous
combustion and the burned out areas are now masses of dark gray to black
“clinkers” or “scoria.” Locally the heated rock has flowed into small pipes. Above
the burned coal beds the rocks are many shades of red, yellow, brown, and even
purple, giving the countryside a peculiar but distinctive appearance. A recent
U.S. Geological Survey map (152) shows the general distribution of the clinker
or slag beds. The descriptions below are of necessity, very generalized.

The slag, or clinker is used for railroad ballast, road metal, and as a local
building material.

PRODUCING DEPOSITS

Sheridan County
The Tongue River Stone Co. produced 3,812 tons of “scoria” in 1962, and
3,008 tons in 1963 (611). The “scoria” was used as railroad ballast (613).
A quarry has been opened adjacent to the Chicago, Burlington and Quincy
Railroad, about 14 mi. south of Acme (489).

PROSPECTS

Campbell County
Sec. 27, T. 50 N., R. 71 W_; southwest of Minturn. The Chicago, Burlington
and Quincy Railroad quarried crushed rock for railroad ballast. The pit
was first opened in 1890 for track ballast but the deposit is exhausted now.
The slag is 40 ft. to 50 ft. thick and occurs in the Tongue River coal group
of the Fort Union formation (184, p. 12; 546, p. 118).
Tps. 53, 54, 55, 56, 57, 58 N., Rs. 71, 72, 73 W.; in the area west of Little
Powder River. The Roland coal member of the Fort Union formation has
been extensively burned and clinker deposits are scattered over much of
the area (173, p. 425).
Tps. 49, 50 N, Rs. 70, 71 W. This area is covered by several billion cubic
yards of clinker beds produced by burning of the Roland coal member
(184, p. 12).

Converse County
T. 38 N., Rs. 67, 68 W. Clinker and tlag caps the buttes and ridges in these
townships (580, p. 475).

Johnson and Sheridan Counties

Tps. 50, 51, 52, 53 N., Rs. 80, 81, 82 W. The Ulm group of coal beds lies
nearly horizontal over most of these townships. Outcrops of the coal beds
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record has been kept of the amount of nephrite which has been cut, polished
and used in jewelry.

PROSPECTS
Carbon County

Seminoe Mountain Area; black and green jade float is common in the pedi-
ment gravels north of the Seminoe Mountains (619).

Sec. 12, T. 26 N., R. 83 W. Black jade occurs in an epidote-monzonite in-
clusion in pre-Cambrian granite. The inclusion, which is about 60 feet long
and 20 feet wide, strikes north-eastward. X-ray analysis indicates that the
jade is actinolite (619).

Secs. 23, 26, & 28, T. 26 N., R. 85 W. Jade occurs in these three areas, but
geological and mineralogical data are lacking (619).

Fremont County

Abernathy Claims; 40 mi. southeast of Lander. The nephrite mass in a
diorite dike (?) within granite is 36 ft. long and 38 ft. to 5 ft. thick; it strikes
N. 40> W. and dips steeply northeast. Aplite lies on both sides of the jade-
diorite mass. The nephrite lens fills the west limb of a fold which plunges
N. 60° E. The nephrite contains some quartz crystals up to several inches
long and 3; in. across. Other associated pre-Cambrian metamorphic rocks
are chlorite schist, hornblende schist, actimolite schist and serpentine. The
nephrite is an alteration product of serpentine (339). Branham reports that
some black jade is found at this deposit (140, pp. 9-10); (See CORUNDUM) .

Curtis and Marion Claims; secs. 13, 18, T. 30 N., Rs. 92, 93 W. Black
nephrite crops out erratically at this deposit for about 700 ft. in a narrow
lens 1 in. to 15 in. wide which trends northwest. The nephrite may have
originally been a basic dike. It is now in contact with a green rock, which
is in contact with hornblende schist. An olive-green jade outcrop is 14 mi.
southwest of the black jade deposit. Here the olive-green jade is found at
the contact of hornblende schist and a white to light-gray fine-grained aplite.
A green rock associated with the jade may be a transitional alteration pro-
duct between hornblende schist and jade. Surrounding rocks include narrow
outcrops of anthophyllite, tremolite, actinolite, and serpentine, probably
altered from the hornblende schist (139; 340; 12).

Lucky Strike Claim; secs. 19, 20, T. 30 N, R. 92 W,, 61 mi. from Lander.
Olive-green nephrite (pieces average 7 in. by 17 in.) in a gray and green
aplite-serpentine rock lies at the apex of a minor fold. The jade contains
much quartz, similar to the other deposits (except the black jade deposit).
Other rocks in the area include granite, granite gneiss and hornblende schist,
in part chloritized (343).

Rhoads Deposit; 66 mi. from Lander. Nephrite jade is in contact with
granite or granite pegmatite which trends northeast. It parallels black horn-
blende diorite found up the slope from the jade. The other pre-Cambrian
rocks in the area are anthophyllite, serpentine, tremolite, actinolite and
talc (341).

Teton County

Gros Ventre Mountains; approx. NW4 sec. 34, T. 40 N, R. 113 W. Black
and dark green jade occur adjacent to the contact of light-colored granite
with a biotite-rich ultramafic rock of pre-Cambrian age near Swift Creek
(653) .
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Platte County
The Plaga-Judd Prospect in the Cooney Hills is reported to have a small
amount of nickel. The arvea is about 14 mi. southeast of the sericite de-
posit (338); (See SERICITE).

Sheridan County
Cooper Claim; NW14 sec. 32, T. 56 N., R. 88 W. This claim is reported to
contain nickel. 'The shaft is at the contact of “cortlandite” and granite
(477; 279).

NITRATES

Natural nitrate deposits are salts of potassium or sodium, Nitrate minerals
are rare in the United States. The largest amounts of nitrates are used in ferti-
lizers, in the chemical industry and in munitions.

REPORTED OCCURRENCES
Sweetwater County (Leucite Hills)

North Table Butte. Nitrate is found in a “cavity or recess with over-hanging
rocks, several feet in length and depth.” Some specimens are several inches
in diameter. Analysis shows the material is nearly pure K.NO, (159; 444,
p. 99).

Boar’s Tusk. A scanty white sodium nitrate coating covers protected sur-
faces of the breccia at the Boar's Tusk. The material also contains a trace
of K.NO, (444, p. 99).

Washakie County
“R. G. Newborne, of Louisville, Kentucky, reported to the (U. 8.) Geo-
logical Survey in 1917 that he had obtained sodium and potassium nitrate
from the sandstone ledges on the flank of the Bighorn Mountains above
Tensleep, but that he thought the nitrate occurred in ‘pockets’ and not of
sufficient quantity in any place to be of commercial value” (444, p. 99).

OIL SHALE

Oil shale, a potential source of petroleum products, is of widespread occur-
rence throughout the world. The most extensive deposits, from a future economic
aspect, are in the United States and in Brazil. The largest and most important oil
shales in the United States are in the Green River formation, of Eocene age,
which underlies approximately 16,000 square miles in Colorado, Utah and Wyo-
ming.

0il shale can be defined as a fine-grained sedimentary rock containing organic
matter derived chiefly from aquatic organisms, waxy spores and pollen grains.
These beds are some shade of brown, usually weather a bluishgray on the out-
crop, and are commonly laminated. Actually, most of the rich beds of oil shale
in the Green River formation are organic-rich dolomitic marlstones. These beds
were deposited in lakes in the Colorado-Utah-Wyoming area.

The Green River formation, which occurs in the Green River, Great Divide,
Washakie, and Fossil Basins of southwestern Wyoming, consists of the following
members or tongues, in ascending order, Luman shale, Tipton shale, Wilkins Peak
member, and the Laney shale. All of these contain oil shale; however, most ob-
servers believe that the richest and largest reserves occur within the Tipton and
Laney shales. Data from the US. Geological Survey and Bureau of Mines indi-
cate that potential reserves of oil in the shale beds that are more than 15 feet
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PETROLEUM AND NATURAL GAS
By Horace D. THoMAS

Petroleum and natural gas constitute one of Wyoming’s most important nat-
ural resources. Even though the State ranked fifth in the nation in petroleum pro-
duction in 1965, with an annual output exceeding 130 million barrels, it appears
certain that many oil and gas peols remain to be discovered.,

The first oil produced in Wyoming came from surface seeps and was used in
the 1840's to grease the axles of wagons traversing the Mormon Trail. The Ffirst
producing oil well was drilled in Fremont County in 1884 and was located
near an oil seep which had been noted by Captain Bonneville in 1833, 0il seeps
were known in the vicinity of Salt Creek prior to 1880. In 1880 a well drilled
down-dip from an outcrop of oilsaturated sandstone on the north plunge of the
Salt Creek anticline discovered the Shannon field. The Shannon field itself had
little importance, but its discovery led later, in 1908, to the drilling of a well a
few miles to the south but on the crest of the Salt Creek anticline. This well dis-
covered the famous Salt Creek field, which, to date, has produced over 400 mil-
lion barrels of oil. This discovery led to the drilling of wells on other anticlines,
and by 1916 such well-known fields as Big Muddy, Lost Soldier, Elk Basin, Gar-
land, Grass Creek, and others had been discovered.

Since those early days, new fields have been found each year until, at present,
there are about 500 named ficlds scattered over the State. All but two of the 28
counties produce oil—Teton in the northwestern part and Platte in the south-
castern part. There is no geological reason why these counties should not also
become productive. Cumulative production has been about 2.6 billion barrels of
oil. The proved reserves are about 1.5 billion barrels of oil and have essentially
doubled since 1950.

There are many unusual points regarding Wyoming oil production. There
have been 200-barrel wells producing from depths as little as 265 feet. Conversely,
there has been production from a sand deeper than 16,000 feet in the West Poison
Spider field. There is commercial production from reservoir rocks as old as
Cambrian and as young as Tertiary, representing every geological period except
Silurian and Quaternary. There is one field, Lost Soldier, in which there are 14
distinct reservoirs ranging downward from Cretaceous to Cambrian. Even the
weathered pre-Cambrian granite below the sedimentary rocks is oil-saturated.

Wyoming has been an example par excellence of the anticlinal accumulation
of oil and gas. All the large fields discovered in the early days were anticlinal
in nature, and exploration was directed toward finding anticlines by surface map-
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tion in western Wyoming, is subdivided, from base to top, into the following, the
lower chert, Meade Peak phosphatic shale, Rex chert, Retort phosphatic shale, and
the Tosi chert members. The Meade Peak member, which is 60 to 75 feet thick
in western Wyoming, pinches out eastward in the vicinity of the Wind River Range.
The upper and lower phosphorite beds of the member are separated by dark
mudstone znd carbonate rock. The Retort phoesphatic shale is similar to the
Meade Peak in that it consists of a thick mudstone between two thin beds of phos-
phorite. It attains 2 maximum thickness of 50 to 60 feet in the eastern Gros Ventre
Range and in the central and southern Wind River Range (666). The thickness
of the Phosph wmation varies from 225 feet to 500 feet; it increases west-
ward in thickness and phosphate content (438, p. “Eu McKelvey has reviewed the
general geology and occurrence of phosphate rock in Wyoming, Idaho, and Utah
(438a). Fig. 2 shows the approximate outcrep traces of phosphate-bearing rocks in
Wyoming.

In Wyoming, phosphate rock is found in the Permian Phosphoria forma-
tion composed of a lower phosphatic shale member, and the Rex member, a cherty
limestone, above. The shale member contains phosphate rock at two principal
horizons; one near the base, and the other 20 ft. to 60 ft. higher, near the middle
of the formation (443, p. 353). The shale member also contains small amounts
of vanadium (See VANADIUM). The Rex chert member is more resistant and
forms prominent ledges. The thickness of the Phosphoria formation varies from
225 ft. to 500 fr; it increases westward in thickness and phosphate content (438,

49). McKelvey has recently reviewed the general geology and occurrence of
phosphate rock in Wyoming, Idaho and Utah (438a). Fig 2 shows the approximate
outcrop traces ol phosphite-bearing rocks in Wyoming.

Beds which contain over 65%, Ca,(PO,). (Bone phosphate of lime, or B. P. L))
are potentially commercial deposits (382, p. 190). Low grade phosphate rock con-
tains 30% to 50% Cay(PO,)., medium grade from 509, to hoomu. and high grade
rock 70% or more. In some analyses the phosphate content is given as P,O,
(phosphorus pentoxide). To convert P.O; to B. P. L. multiply by 2.18 (216, pp.
12-13).

The bulk of the phosphate rock in Wyoming is on public lands which have
been withdrawn from entry. The phosphate land withdrawals, as of July 81,
1927, amounted to 996,539 acres (442 a, p. 214). Leasing of phosphate lands is
under the jurisdiction of the Bureau of Land Management. Information in
pamphlet form regarding phosphate leases and use permits may be obtained from
the Department of the Interior, Bureau of Land Management, Washington, D. C.

PRODUCING DEPOSITS

Lincoln County

The San Francisco Chemical Company operates a phosphate strip mine at
Leefe, about 25 mi. west of Kemmerer, near the main line of the Union
Pacific Railroad. A large crushing, pulverizing and bagging plant is located
in the center of the stripping operations. First production was in 1947, and
the 1950 output was about 175.000 tons (583); all rock has been marketed
in the raw form. The deposits lie in the Beckwith Hills, Tps. 21 and 22 N,,
R. 120 W., and present operations have been on a 6-ft. bed of high grade
rock carrying from 71.9% to 75.69, B. P'. L. (“A” bed). Slightly leaner rock
(61.09%, B. P. L) 5 ft. thick (“B" bed) underlies the high grade bed. Two
feet below is a 76-in. bed averaging 545% B. P. L. A bed 1.8 ft. thick
carries 7419, B. P. L. and lies about 10 ft. below the “B"” bed. The mining
operations have been described by King (395a); the geology of the general
area by Gale and Richards (214, pp. 509-13).
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was estimated for each 100 ft. vertically below drainage level. The lower
phosphate bed was estimated to contain, above drainage level, 30,000,000
tons of phosphate rock 3 ft. to 4 ft. thick averaging about 52% B. P. L. An
additional 3,780,000 tons were estimated for each 100 ft. below drainage
level. Eighteen possible mining blocks were described and the reserves and
grade of the rock given for each block.

Later the Bureau of Mines drilled 3 core holes totaling 871 ft. in secs.
8,9, T. 31 N, R. 99 W, along the Little Popo Agie River, in the area indi-
cated by King's work to contain the thickest and richest development of the
lower zone (398). Core hole #1 showed 4.8 ft. containing 56.4% B. P. L.,
core hole #2 showed 3.9 ft. containing 5529, B. P. L., and core hole #3
showed 3.05 ft. containing 58.097, B. P. L. (398, p. 8).

The following localities between Baldwin Creck, in the southeast and sage
Creek, on the northwest, are summarized from Condit’s map (158, pl. 3).

NEl4 sec. 11, T. 33 N, R. 101 W,; along a tributary to Popo Agie River. The
upper phosphate zone includes three 1 ft. beds with 3489, B. P. L.

SW14 NWij sec. 2, T. 83 N., R. 101 W. The Phosphoria formation forms good
outcrops along the North Fork Popo Agie River. The upper phosphate zone
has three thin beds that contain 40.6% B. P. L. The lower zone contains
one bed 1 ft. 6 in. thick with 52.6%, B. P. L.

Sec. 18, T. 2 S, R. 1 W. (Wind River Meridian), south-central part. The
upper zone has a 7 in. layer with 379, B. P. I.. and a 2 ft. 8 in. bed with
399, B. P. L.

North Fork Popo Agie River; in T. 2 §., Rs. 1, 2 W. At this location a solid
bed of phosphate rock 4.5 ft. thick contains 4249, B. P. L. (155, p. 21).
NEl4 sec. 9, T. 30 N., R. 97 W. The upper phosphate zone along a fault
is 4 ft. thick with 27.59; B. P. L.

Sec. 10, T. 30 N., R. 97 W.; east of center line, near Beaver Creek. The upper
phosphate bed is 5 ft. 6 in. thick and has 29.349, B. P. L.

South Fork Little Wind River; on the north side of a valley in the SWi;
sec. 17, T. 1 8, R. 2 W. The Phosphoria formation at the locality is 285 ft.
thick. The upper phosphate zone has two beds, 1.3 ft. and 1.5 ft. thick with
41.749, and 48.74%, B. P. L. respectively. The lower zone has three thin
beds with 36.519,, 48.13%, and 39.92% B. P. L. (153, p. 19).

NWi4 sec. 85, T. 1 S, R. 2 W. The upper phosphate zone has three beds;
a 7 in. one with 359 B. P. L, a 1 ft. 3 in. bed with 32.69, B. P. L., and a
1 ft. 5 in. bed with 28.39, B. P. L.

SEl4 sec. 21, T. 1 S, R. 2 W.; aleng the north-south section line. The upper
zone has beds 10 in., 1 ft. 5 in.,, and 6 in. thick and averages 42.09, B. P. L.
SE corner sec. 1, T. 1 5., R. 3 W. The upper phosphate zone has a 1 fr. 4
in. and an 11 in. bed with 37.79;, B. P. L.

NWig sec. 21, T. 1 N.,, R. 3 W. At this locality the upper phosphate zone
has a 2-ft. bed with 46.19, B. P. 1. (155, p. 18). The dip at the locality
is from 15° to 40° NE.

SWi4 sec. 4, T. 1 N, R. 3 W. The upper phosphate zone has a bed 2.5 ft.
thick that contains 41.29;, B. P. L. (155, p. 18).

Trenching and sampling was carried on during 1950 by the U. S. Geol. Sur-
vey at two localities in the northeast part of the Wind River Range and at
one locality in the southern part of the Absaroka Range, and the results
are given below (457).

Bull Lake; sec. 6, T. 2 N, R. 3 W. Sampling of the Phosphoria formation
near the head of Bull Lake indicates that there are only two beds classed as



1029 'S ' a1 &q Surpdwes ooy ppaysueyy 01 Surprone g %16, surel
-U0d I 13 § paq 1dYI0UE pue “T'd'g %4 9/ SUIBIUGD YPIYI "Ul O] “IJ ¢ paq &
"M GIT M “N 93 "L ‘L 998 ‘uokuen uosyoe[ ur - (163 'd ‘€3pE) LIGL O1 G161
woy uodue) iox ur suiw v pareado fuedwoy areydsoyg sIBI§ paITun]
YL "Tdd %I'GL SUIRd paq "ur 9 1y § ¥ pue "T'd'd %L'0L SIILEd paq “ur
01 13 G B "M 61T "M "N 93 "L ‘81 295 ‘volue) yiox ur * (g6 1d ‘egpp) "Td'd
%g 1L Buidies paq ut § g v pue paog %e1L Surdues pPeq ur Iy Z e
SEIPUL PPUSUBIY “M 61T ¥ “N 9 "L ‘61 998 ‘UoAUE) SDUBLT Ul ‘M 611 A
“N L& pue 95 sdp jo sued ur {juo posodxa s1 voneuno; wnoydsoyd ayy ng
POUBISIP DWOS 10] I[[IAYO) WOY PIBMIIION spuaixa 28pLL yimos-yiou smyy,
“(ga1d ‘163-885 dd ‘ezpp) proysuep Lq PaqLsap uaaq aaey 23pry and[qng jo
saoanosar yox areydsoud pue A8ojoss sy ¢ (WNTIAVNVA 295) aspuy apajqns
(1#9) swammsuod rourw juwiiod
-l 9IE WNIURIN PUR ‘WNIUS[AS WINIPRUEA 24070 ST 1uauod *Ofg »Seraae
ayuyL sysor aeorps-zienb pue seuoqres pue sairroydsoyd pappaq-unyy yep
JO SISISU0D pue P 1997 ¢ s1 uoneuwo] euoydsoyd 91 Jo Iaquaw dpeys
onegdsoyd yeag 2ped YL "M 611 M “N 93 L ‘L 998 ‘voup woluny won
(8r1-¢11 ~dd ‘ggy regze) pox apesd ySiy se passep
¥1g1 3 4 01 dn j00y ® jo uotpey v woxy SurSuer spaq g swodar pue eare
st pardures sey £9aing ([0 g ) AYI, AUIM DY JO ISIMYIIOU 1B JOU
ney e Aq pajeurnua) st uoneunoy enoydsoyg a1 asnesaq a8iel lou s eare
SIY1 ur 9amsar 12101 oY1, " (68 'd '668) AN .09 sdip pue ypup 1y § st paunw
paq AyL ‘pareionnidp sSurp[mg puv pased aaey sSunjiom pue pauopueqe
usaq Suoj sey surm a1 g ‘d[Aae) jo sea wnl ‘urog Apoy e surm areyd
soyd ® porendo -op (warwoy) myMmIg A1 SWN dUO 1Y paLp a0
"WOMNNAS 211 YIN0I) PIIdNeds B SUN YILL UL
"I °d 'd %¥0L saSeldar [easanm )y ¢'g auo pue “f g g %6 1L soSemar
Paq “13 61'g duo T "d "€ %6§ Mmoqe sofeidAr [EAINUI ) G U0 MOUS Suon
=298 pafiewp oyl - (qggp) Asamg ‘(o9 ‘g ' o1 4q papdwes Apjussar oxom
“M STT M N 63 "L ‘E9IE Y217 SUIJ Y1 UT SUOLIDS OML, DALY ¥aaL) 2uld
“(pg1 ~d ‘cge) °8pra wyoiesqy jo aseq 1sed
o1 1eou Enp usaq asaey sud vadsord owog Ay OIT W “N F3 L ‘LE 295
“(gge ‘L13) Aep 1ad yox aeydsoyd jo sum ooz jo Lioedes
B oqmm e paqpeisut Auedwod 9yl  6F-8p61 Sunnp 28pry Arestumon
uo aurm eydsoyd punoifpun ue pojeiado samunuLy jo “dup ‘LML
ateydsoyd - (pg1 *d ‘6g6) 1 °d "I %6'EE PAUIEIUO ‘M 91T M “N §5 "L ‘6
ag ur paq Suneaq-areydsoyd sy ur ud v woay apdutes v aSpiy dwsnuwon
(-9 "dd ‘668) "1 °'d ‘g %g8L WM ypox aeydsoyd jo ‘i 4 Supuy parzodax
IATY  2IDWWIY O ISIMIIIOU PUE ‘(1SS0 JO yuou SM AL11 W “N 2% L
" (431-g31 ~dd
‘8¢¥) 71 'd g Jo junowre 38wy v oyusm paq aeydsoyd wwddn ue pasopsip
uonelg 1WENN Jo Yuou TW Z pue YPa1) Yoy Jo Ised ‘Tu ¥ ‘meip e jo
IpIs y1ou Ayl uo Yo[q nej e Suofe Puall ¥ M 81T M “N 33 "L ‘8% 29§
Ayunoy uyooury
(g1 d ‘efgp) Aquo apeid mo[ jo a1 1$9q ) puUB UdLIRq SIB 5PIq A
3o Auepy cuorpas papdwies 3o 3y g6 30 T d 4 %¥ 63 W2u0d I8aySiy o
Pamous I "33 I'1 P ¥ M LOL "M "N §F L PI 998 Tyaau) sydnowng
(61 vd ‘eLgE) T 'd A %O0LE
UBY) 2I0W I B POMOUS Spaq unyl oM ‘uondas pajdwes jo -3y g9p u
punojy amm spaq apexd ysiy oN M F M "N § 'L ‘9 9 fuofuvy Lpoomurq
(0§ d ‘eLGp) 1 °d " %L'3§ SOLLED Iyl ') ['§ YPor
opeid wnIpaw jo paq auQ YU Y [ URI) $SI[ DIB Yloq pur ol apeid ydy

Lyl aydsoyq



148

Geological Survey of Wyoming

Survey in Coal Canyon, also in sec. 7, shows one 5.6 ft. interval containing from
68.69, to 71.7% B.P.L. In this interval a bed 19 ft. thick averages 71.7%,
B.P.L.; other thin rich intervals are present (438b). It is also indicated that
in Raymond Canyon, sec. 6. T, 26 N., R. 119 W,, there is a 3.1 ft. bed which
vielded 70.19 B. P. L., but recent sampling suggests that the B, P. L. content of
this bed is but 54.5%, (528a, p. 57). Manslield (442a, p. 292) states that this
township has a reserve of 25 million tons ol phosphate rock.

In the next township north, T. 27 N., R. 119 W., one section shows a
6-ft. bed with 84.5% B. P. L., but Mansfield says that elsewhere in the town-
ship the bed is thinner and of lower grade (442a, pp. 288-8Y). He gives a
reserve of 46,588,000 tons of phosphate rock for the township. Recent sampling
in Leyland Canyon by the U. S. Geol. Survey shows that there is one 5.8-ft.
interval which carries from 64.5% to 68.79;, B. P. L.; one 3.8-ft. interval which
averages 65.69 B. P. L.; and one 5.4-ft. interval which shows from 56.79, to
68.4% B. P. L. (438h).

Poison Creek. Recent sampling by the U. S. Geol. Survey near the head of
Poison Creek, sec. 23, T. 30 N., R. 117 W., shows a 1.6 ft. interval carrying from
68.79, to 70.2¢;, B.P.L; a 1.6 ft. interval carrying 68.7% to 75.8% B.P.L.; a
2.4 fi. bed carrying 75.0% B.P.L.; and a second 2.4 ft. bed canying 74.5%
B.P.L. (547a, pp. 34-36).

Other localities farther north in Lincoln County are given below.

T. 31 N, R. 117 W. The phosphatic shale member of the Phosphoria forma-
tion crops out at a waterfall near the Cottonwood Creck-Corral Creek trail.
One bed, 1.2 ft. thick near the base of the vanadiferous zone contains a large
percentage of B.P.L. (438, pp. 104-107) .

Center sec. 2, T. 31 N, R. 118 W. A thin bed of phosphatic shale strikes north-
south and dips 70° W., but probably disappears due to faulting in the area
(442, pl. XII).

NWi4 sec. 10, T, 31 N, R. 118 W.. east of Osmond along Dry Creek. Phosphate
rock at this locality contains 72.79, P. P. L. (442, pl. XII).

NWI4 sec. 25, T. 32 N, R. 118 W.; on Afton Creek. Shultz found float from
the upper phosphate bed which contained 67.4% B.P.L. (525, p. 62).

Swift Creek Area; SWY, sec. 21 and NW14 sec. 28, T. 32 N, R. 118 W. The
Phosphoria formation in this area strikes nearly north-south and dips 83° W.
(442, pl. XII). In the NE}j sec. 23, T. 32 N, R. 118 W. another bed strikes
north-south and dips 85° E. (442, pl. XII). Trenching uncovered 60 ft. of
phosphatic oolitic shale which contains 4549, B.P.L., and a phosphatic chert
bed contains 36.0%, B.P.L. (438, pp. 96-103; 399, p. 13).

Center, sec. 33, T. 32 N., R. 117 W. Phosphate rocks form ledges just east of
the head of South Fork Swift Creck and contain 699 B.P.L. (442, pl. XII).
South Cottonwood Creek-Sheep Creek Divide; SWV4 SEV4 sec. 29, T. 33 N., R.
115 W. A bed of phosphate rock 1.5 ft. thick at the top of the phosphatic
shale member of the Phosphoria formation yielded 0.019, V.0; and 70.99,
B.P.L. The upper phosphate bed has a hard ocolitic layer 1.5 ft. thick with
0.029;, V,0; and 70.9¢, B.P.L. Below is a 1 ft. silistone bed and 1 ft. of oolite
and clay shale with 0179, V.O; and 42.19, B.P.L. The vanadilerous zone has
a soft fissile shale bed 0.5 ft. thick that contains 0.029% V.0, and 789, B.P.L.
Three thick phosphate beds near the base of the vanadiferous zone contain
about 54.69, B.P.L. The lower phosphate bed, 1.3 ft. thick, has 0.02%, V.,O;
and 70.9% B.P.L. (438, pp. 93-95).

McDougal’s Pass; center sec. 9, T. 33 N, R. 117 W., on the divide between
the heads of Willow Creek and Strawberry Creek. Phosphatic shales strike N.
11° W. and dip 16° W.; the lower phosphatc bed is 16 fi. above the base
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Snake River Canyon; sec. 32, T. 39 N., R. 116 W. Eight phosphate rock beds
interlayered in 60 ft. of black shale are present in this area (525, p. 133). Work
by the U. 5. Geol. Survey shows that a 8.6-ft. bed contains from 46.7% to
51.5% B.P.L. and that two separate layers less than 1 ft. thick contain 63.0%
and 75.89, B.P.L. (547a, p. 24).

Flat Creek; sec. 6, T. 41 N., R. 114 W. Three beds less than 1 ft. thick con-
tain from 57.19, to 65.09% B.P.L. A 2.7 ft. bed contains 70.6%, B.P.L. (547a,
pp. 17-18).

Crystal Creek; sec. 34, T. 42 N., R. 113 W. No high grade rock was found in
samples from 50 ft. of strata (547a, p. 16).

Gros Ventre Slide; sec. 5, T. 42 N., R. 114 W. In the lower part of the Phos-
phoria a 25 ft. bed contains 54.3% to 6749, B.P.L. (547a, p. 14).

Togwotee Pass; T. 44 N, R. 111 W. A sampled section of 40.7 ft. contained

no beds rich enough to be classed as high grade rock. Thin beds contain from
26.6% to 43.897, B.P.L. (547a, p. 11).

URANIFEROUS PHOSPHATIC DEPOSITS

In the 2,500 square miles of the southeastern part of the Green River Basin,
Sweetwater County, the Wilkins Peak member of the Green River formation
contains 10 to 50 abnormally radioactive zones. Twenty-five of these were
analyzed chemically. These averaged about 0.0059, uranium and 2.29, P.O.
The maximum uranium content was reported to be 0.15% uranium and 18.2%,
P.O;.  (652) .

Fremont County

Beaver Divide Area. Seven or more uraniferous phosphate zones occur in the
Wagon Bed formation of middle and upper Eocene age. These beds, which
range in thickness from a few inches to 2 feet, contain a maximum uranium
content of 0.042% and a maximum P,O; content of 5.67% (652).

Fremont and Hot Springs Counties

Lysite Mountain Area. Seven uraniferous phosphate zones were sampled in an
oil shale and analcitized tuffaceous lacustrine sequence of middle to late Eocene
age. The maximum uranium content reported was 0.040% and P,O; was 7.25%.
The maximum oil shale content was 38 gals./ton; the average for a thickness of
7 feet was 23 gals./ton. (652).

Sweetwater County

Pine Mountain Arvea. A uraniferous phosphatic zone, a few inches to more
than 4 feet thick, occurs in sandstone and siltstone in the lower part of the
Cathedral Blufls tongue of the Wasatch formation. The average of 20 samples
analyzed from this zone is 0.069, uranium and 5.9 P,0,. The maximum
uranium content is 0.24% and P,O; is 19.04%, (652).

REPORTED OCCURRENCES
Bighorn Mountains

Darton (169, p. 54) reported spherical concretions composed of impure lime
phosphate in the lower part of the Colorado formation. The concretions are
from 1 in. to 1% in. in diameter, have a radiated internal structure, and prob-
ably are pseudomorphs after marcasite.

Springs County
South of Thermopolis, in Wind River Canyon, the Phosphoria formation
contains dark phosphate granules and nodules embedded in a gray limy matrix.
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Laramie County

Sylvanite and petzite: “. . . in minute quantities in the western part of the
Silver Crown district.” (16, p. 54).

Nagyagite: “In minute quantities and rarely in the Carbonate Belle, Silver
Crown district.” (16, p. 55).

Natrona County

Koch Deposit; probably close to the Koch manganese and feldspar claims in
T. 32 N, R. 79 W,, 11 mi, south of Casper. A seam of black material which
carries gold and silver cuts granite. Gold and silver values have been found
in a dolerite dike in the granite (300).

Park County

Placer gold is found along Clark’s Fork, in the vicinity of Clark, and on the
Shoshone River below the mouth of Alkali Creek (204). A black sand con-
taining gold has been reported along Wood River near Meeteetse. The sand
lies about 15 ft. beneath the surface (217).

Placer gold has been reported two miles north of the Crouch gold prospect,
which is located in sec. 20, T. 51 N., R. 109 W. (606) .

Platte County

Cooney Hills. A shipment of ore was reported to contain $50.00 per ton.
Placer gold is reported in the sands of the Arikaree formation near Uva (6).

A gold and silver claim is reported in sec. 22, T. 25 N,, R. 66 W. in pre-Cam-
brian rocks (593).

GRAPHITE

Graphite is a soft, greasy, metallic-looking mineral consisting entirely of the
element carbon. In Wyoming, all known graphite is in pre-Cambrian metamorphic
schists, gneisses, and crystalline limestones. It is found as isolated scales embedded
in these rocks, as large irregular masses, and in veins. The origin of graphite is
obscure and not fully understood. It may be derived through the metamorphism
of carbonaceous matter or through the chemical breakdown of limestone (CaCOy).

Graphite is used in the manufacture of pencils, dry lubricants, paints, for
foundry facings, polishes, in electroplating, and in the manufacture of refractory
crucibles. Most graphite is produced artificially. Graphite rock as mined usually
contains between 20%, and 509, graphite. One small shipment of graphite was
made in 1926 (217), but there is no other recorded Wyoming production.

PROSPECTS
Albany County

Ilalleck Canyon Arvea; sec. 26, T. 22 N., R, 71 W., 25 mi. west of Wheatland, 30
mi. north of Laramie. Irregular seams of amorphous graphite a few inches
wide cut pre-Cambrian metamorphosed limestones which stand at high angles.
The limestone is surrounded by granite and gneiss. Some high-grade graphite
is on the dump, but generally the mineral contains many impurities (531,
p- 345) .

Secs. 85 & 36, T. 23 N, R. 71 W. Grapite schists occur associated with quartzite.
The largest occurrence of these graphite-bearing bodies is only 4 to 6 feet
wide and about 30 feet long. Other scattered bodies occur in the above sec-
tions, but these are only 1 to 2 feet wide and less than 20 feet long (644) -
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edge of Rawhide Buttes. Graphite occurs as films and seams parallel to the
foliation of contorted, limonite- and hematite-stained quartz-muscovite schist
(662) .

NEY SEY4 and SElY4 NE4 sec. 2, T. 80 N., R. G4 W. Graphite schist, aggre-
gating at least 224 fect thick occurs along the walls and in the bottom of a
steeply incised ravine. The graphite-bearing sequence consists of about 40 feet
of interlayered graphite schist, and barren muscovite and biotite schists. The
sequence is laterally continuous where exposed, but one graphite layer ranges
from 0.4-2.5 feel in thickness. indicating that thin layers may be absent in some
intervals. A few shallow pits and adits have been driven in this sequence
which assays 3.2 to 11.89, carbon (662).

SEl4 NWI4 sec. 2, T. 30 N, R. 64 W. Filteen feet of dark gray to blue-black,
fine-grained, soft hematite- and limonite-stained graphite-muscovite-quartz
schist is exposed in a shallow trench. Thin layers and stringers of quartz are
common in the schist. A chip sample across this unit assayed 2.79 carbon
(662).

NWY NWY sec. 2, T. 30 N., R. 64 W. Dark gray layers of graphite schist,
0.5 to 1.5 feet thick, occur interlayered with hematite-stained muscovite-quartz
schist (662) .

Platte County

Rabbitt Creek Area; sec. 22, T, 26 N., R. 70 W., 20 mi. northwest of Wheatland.
A graphite schist body about 5 [t. wide trends northwest for 4,720 ft. Amor-
phous graphite makes up to 209, of the graphite schist. Estimated reserves are
277,500 cu fr. (492, p. 68). A 60 fr. shaft two tunnels, and numerous small
holes have been opened on the four claims (382).

Sec. 17, T. 23 N., R. 70 W, 15 mi. southwest of Wheatland., A graphite schist,
hornblende schist, and mica schist zone trend northeast for about 14 mi. The
graphite schist pinches and swells and averages 6 fr. to 8 ft. thick. Nearly
all ore is amorphous. Four or five pits have been dug, disclosing a small amount
of crystalline graphite (294).

Texan Lode; SEVG SEV4 NEV sec. 10, T. 23 N., R. 69 W. Fine-grained, massive
graphite, 7 feet thick occurs at the contact with a fine-grained white granite
gneiss as exposed in several small prospect pits (622).

NEV; SEl4 sec. 19, T. 23 N, R. 69 W. Poor quality, fine-grained graphite
schist occurs in several prospect pits. The unit is highly fractured with quartz
fracture fillings (622).

George Creek; NEV4 NWL4 sec. 17, T. 23 N., R 70 W. Small lenses of highly
fractured graphite and disseminated graphite in micaceous graphite occur
exposed in a prospect pit (622).

NW14 SW14 sec. 17, T. 28 N, R. 69 W. Graphite schist, approximately 10
feet thick, associated with quartz and amphibolite is exposed in an adit and
several prospect pits (622).

REPORTED OCCURRENCES
Albany County

Esterbrook Area; Maggic Murphy Claim, east-central part of sec. 21, T. 98 N.,
R. 71 W. A graphite-pyrrhotite schist was encountered at 107 fL. depth (540,
p- 61); (See COPPER) .

Albany County (?)

A fairly large, high quality deposit is reported to be in the Medicine Bow
Mountains, but is inaccessible (217).
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re-disposition of rock gypsum in regions of lttle rainfall and fast evaporation.
It contains many small gypsum crystals intimately intermixed with clay or sandy
loam. Other varieties of gypsum include alabaster (a fine-grained massive
marble-like form), selenite (crystalline gypsum) and satin-spar (a fibrous variety
with a silky luster). Anhydrite CaSO,, is similar to gypsum but contains no water.

Gypsum is deposited mainly from sea water, but also from saline lake waters
or hot spring waters; it is also derived from anhydrite. Gypsum is often a product
of volcanic activity, and it may be a gangue mineral in metallic mineral veins.

Uses for crude gypsum are many and varied. It is used as a fertilizer or soil-
conditioner, as filler for paper textiles, and as a retarder in Portland cement.
Calcined gypsum is used for molding, casting, pottery, and dental plasters, and in
building materials such as plaster board, plaster, Keene's cement, tiles and blocks.

The thick extensive rock gypsum beds in Wyoming lie mainly in the Permian,
Triassic and Jurassic redbeds—the Goose Egg, the Chugwater (Spearfish) and
Gypsum Spring formations. There are scattered layers in other formations. The
gypsum beds in these formations thicken and thin over short distances; they are
usually discontinuous and gypsum occurs at many horizons. Gypsum in Wyoming
deposits is remarkably pure and contains no salt (141, pp. 222-223). The accom-
panying map (Fig. 3) shows the approximate outcrops of gypsum-bearing rocks
in the state. Small plants to satisfy local demand for gypsum products have oper-
ated intermittently in the state since 1890.

PRODUCING DEPOSITS

Albany and Carbon Counties

The Monolith Portland Midwest Co. obtains gypsum for use at the Laramie
cement plant from the gypsum-bearing Goose Egg formation north of Como
Bluff near Medicine Bow. Production for 1962 and 1963 was 9,018 and 7,128
tons respectively (611).

Big Horn County

Gypsum occurs in the Chugwater, Goose Egg, and the Gypsum Springs forma-
tions. A thick-bedded gypsum unit, which varies from 0-50 feet in thickness,
occurs in the lower unit of the Gypsum Springs formation and analyzes at more
than 85% CaSO,. Gypsum Products of America is constructing (1966) a gyp-
sum wall board plant at Himes (Wl4 T. 55 N., R. 94 W.) They intend to mine
a 52 million ton deposit in the Gypsum Springs formation that occurs near
the surface in a gentle northwesterly plunging syncline (656) .

Park County

Gypsum beds in the lower part of the Middle Jurassic Gypsum Springs forma-
tion crop out southward from the Montana-Wyoming border to 10 miles south
of Cody. This bed, which ranges from 0-80 feet thick, contains more than 4
million tons of outcrop reserves (625).

Secs. 13 & 14, T. 52 N, R. 102 W. Gypsum is mined from a quarry in the
lower part of the Gypsum Springs formation cropping out in Horse Center
anticline (625). The raw material is processed into plasterboard by the Big
Horn Gypsum Company at Cody. Production for 1962 and 1963 was 62,585
and 72,908 tons respectively (611).

PROSPECTS
Albany County

Gypsum is locally abundant around the Laramie Basin margins in the Satanka,
Forelle, and Chugwater formations, but most deposits are lenticular in shape.
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lowed by 1 ft. or more of white gypsite resting on gravel or red clay (171, p.
58). A plaster mill operated from 1896 to 1948.

Other localities where gypsite is found:

One mile northeast of Laramie in SE4 sec. 28, T. 16 N., R. 73 W.

On Soldiers Creek, 1 mi. below and 2 mi. above the location of old Ft. Sanders.
NEY sec. 21, T. 14 N., R. 73 W., 1 mi. southeast of Red Buttes in the valley
of Harney Creek. Gypsite is 5 ft. to 6 ft. thick. It was formerly used with
rejected rock gypsum to make cement plaster.

Secs. 3%, 34, T. 14 N, R. 74 W.

An extensive bed crops out in the lower 2 mi. of the valley of Willow Creek
to its junction with Lone Tree Creek, then 2 mi. below that junction (532,
p- 405; 171, p. 58; 547, p. 307; 172, p. 14).

Horn County

The redbeds that encircle the Bighorn Mountains contain much nearly pure
gypsum, usually at the base of the Chugwater formation (169, p. 114). Gypsum
mills have operated at Basin, Kane, and Stucco (217).

Hyattville Area. In the NWl4 NW14 sec. 33, T. 49 N., R. 89 W, gypsum is
found in 7 beds from 1 ft. 8 in. to 13 ft. thick, with a total thickness of 43 fi.
in the Chugwater. Analysis: Ca0=32.92%, $0,=45.749,, H,0=19.999,, S5i0,
=0.059,, MnO=0.44%, Al,0.-Fe,0,=0.03%, (436, p. 148).

Zeisman Ranch. Near the Zeisman Ranch, in SEl4 sec. 34, T. 49 N, R. 89 W,
a number of gypsum layers 4 ft. to 10 ft. thick are interlayered with red shale
and limestone in the Embar formation. Analysis: Ca0—=32.72%, SO,—=45.18%,
H,0=20.039,, $i0,=0.06%, MnO=0.429,, Fe, 0,41 Al,O;=005%, (436, p.
151).

Paintrock Area. Along Paintrock Creek, the upper Chugwater contains a 10
ft. gypsum bed, below which is a 16 fr. limestone layer and 60 ft. of red sandy
shales. Some thin gypsum beds are found near the base of the Chugwater
(169, p. 39) .

Shell Creek. At the mouth of Shell Creek Canyon, T. 53 N, R. 91 W., there
is a 12 ft. gypsum bed in the Chugwater (547, p. 301) 24 fi. from the base
of the formation (169, pp. 38-39).

Cloverly Area. In Red Gulch, east of Cloverly, at the base of the Chugwater
just above the Tensleep sandstone, there are 125 ft. of red shales interbedded
with gypsum (169, p. 39).

Stuceo; T. 53 N., R. 94 W. Gypsum has been mined from eight separate beds
from 1 ft. to 1V% ft. thick in the upper part of the Chugwater formation. A
total of 26 ft. of gypsum lies in 70 ft. of redbeds. Analysis: Ca0=33.74%,
50,=43.929%, $5i0,=0.01%, MnO=098%, TFe,0; 4 Al,05=017%, H,0=
19.509, (547, p. 302; 436, pp. 147-148). A mill was built in 1916 to make
stucco blocks.

Greybull Area. Three miles north of Greybull on the north side of Shell
Creek. A total of 47 ft. of gypsum is found 120 ft. from the top of the Chug-
water formation. The underlying Goose Egg formation contains irregular vein-
lets of coarsely-crystalline gypsum, 3 ft. to 4 ft. thick. This deposit was worked
prior to 1920 (436, pp. 148, 150; 547, p. 302).

Carbon County

Extensive redbed deposits along Flattop anticline and in the basin between
the Freezeout Hills and the Shirley Mountains contain gypsum of varying
amounts and thickness (547, p. 306; 415, p. 82). Scattered localities elsewhere
in the county contain a little gypsum.
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Along the Belle Fourche River near Devil's Tower, the Spearfish formation
contains several thin gypsum beds (547, p. 298).

Gypsum crops out from Oil Creek (in Weston County) north to Sundance.
The main bed is 5 ft. thick around Inyan Kara and Strawberry Mountains,
and encircles Green Mountain and Gypsum Buttes (547, p. 298; 166, p. 3).

Northeast of Sundance, a deposit contairs large slabs of crystalline gypsum.
Pieces 2 ft. by 3 ft. by 4 in. to 6 in. are common (377, pp. 34-35) .

Fremont County
Thick redbeds crop out for 100 mi. along the east base of the Wind River
Mountains. The gypsum-bearing beds at the top, once included in the Chug-
water formation, are now classed as the Gypsum Springs formation. Dips are
moderate to the northeast and there are ihick gypsum beds in the sequence
(415, p. 84).
Near the Lander Experiment Farm, 40 ft. gypsum beds are found near the
“top of the Chugwater formation” (378, p. 84).
Along Sage Creek, T. 1 N., R. 1 W. (Wind River Meridian), near Ft. Wash-
akie, a gypsum bed 61 ft. thick with thin shale layers crops out along the bank
of Little Wind River (547, p. 304). A plaster plant was built in 1911, but
there was no production {377, p. 84).
North and east of Lander a 40 ft. gypsum bed in the “Chugwater” crops out
in an anticlinal fold (547, p. 304) .
The type locality of the Gypsum Springs formation is in sec. 16, T. 6 N, R. 3
W. (Wind River Meridian), in the southern Absaroka mountains. The for-
mation is about 250 fr. thick; the lower half is nearly pure gypsum (270, pp.
28-29) .
Forty miles west of the Rattlesnake Hills, along Connant Creek is an anti-
cline in which gypsum was found in the redbeds (415, p. 83).
Maverick Springs Area; sec. 22, T. 6 N.,, R. 2 W. An analsyis of gypsum from
the Gypsum Springs formation indicated CaSO,=96.1%,. In secs. 22, 23, and
26, T. 6 N., R. 2 W,, the gypsum bed (in the Gypsum Springs fm.) amenable
to stripping along the crest of Maverick Springs anticline ranges from 10 to
60 feet thick. Total reserves amount to 14,333,400 tons (621).
Secs. 29 and 82, T. 7 N.,, R. 1 E. A 50- to 80-foot bed of gypsum at the base
of the Gypsum Springs formation is well-exposed, dips gently ecast, and is
suitable for strip mining (651) .
Secs. 19, 20, and 30, T. 7 N, R. 1 W. An 80-foot bed of relatively pure
gypsum near the base of the Gypsum Springs formation could be readily
strip-mined (648) .

Hot Springs County

The Soil Sulphaid Distributing Co. of Thermopolis produced gypsum associ-
ated with sulfur from the hot springs deposits 24 mi. west of Thermopolis.
In 1949, 5015 tons of gypsum were produced, but the company was shut
down in 1950 (583; 217) .

Two gypsum beds crop out on the northern flanks of Red Spring anticline in
SW14 sec. 21, T. 43 N, R. 93 W.; the upper is 10 ft. thick and is separated
from the lower by 33 ft. of shales. The lower bed is 42 ft. thick. Analysis:
Ca0=34.209,, $0,=45.509%, H,0—20.00%, S5i0,=0.25%, Al;0;4F.0,=
0.109, (436, pp. 149-150) .

The “Chugwater” encircles most of the Owl Creek Mouniains and contains
gypsum beds 30 ft. to 40 ft. thick, 100 ft. below the top of the formation (547,
p- 303).
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Tp. line, T. 31-32 N., R. 79 W. A massive white gypsum bed, 3-8 feet thick,
occurs in the Goose Egg formation on the northwest flank of Muddy Moun-
tain (665).

Park County

The Interstaie Chemical Co., near Cody, produced 1,800 tons of gypsum in
1949 from open pit deposits associated with sulfur. Capacity of the mill is ten
tons per hour (217; 451; 583); (See SULFUR).

The Wyoming Mineral Products Co. produces gypsum from a plant located
southwest of Cody. The gypsum is associated with sulfur in extinct hot
springs deposits. A total of 1,520 tons of sulfur and gypsum were produced
in 1949 (217; 451; 588) ; (See SULFUR).

The redbeds formerly placed in the Chugwater formation, but now recognized
as Gypsum Spring formation, contain gypsum from Trail Creek, west and
northwest of Cody, north to the Montana-Wyoming line. A gypsum bed
along Trail Creek is 30 ft. thick, massive and quite pure (547, p. 302; 415, p.
84; 161, pp. 34-35) . Fisher (204, p. 58) measured the gypsum:

Sundance formation

Green shale with thin limestone layers ... 3.5 It
“Chugwater formation”
Red sandy shale with ‘thin _mwm_.w mium:_ﬁ P e e L ¢

White massive gypsum ... cerresnrereeneenees 30,0 £,

Red sandstone—redbeds

In T. 55 N, R. 102 W. at the foot of Rattlesnake Mountain, on the north
side of the Shoshone River, a deposit of anhydrite contains 25 million tons
estimated reserves. Five miles southwest of Cody on the old Smith Creek
road there is a good quality gypsum deposit. In 1945, both of these deposits
were being developed by the Wyoming-Midland Gypsum Co. (238).

Fisher (204, p. 20) gives a stratigraphic section of the Chugwater and Goose
Egg formations measured along the south side of Clark’s Fork Canyon in
about T. 56 N., R. 103 W. as:

White massive gypsum 25 ft.
Soft, red massive sandstone with m«@mz_ﬁ _uﬁnnm 725, ft,
Greenish sandy shale with thin limestone layers 10 ft.

Platte County

Glendo Area. In the lower part of the Chugwater gypsum beds range from
a few inches to as much as 40 ft. in thickness (454). Along Horseshoe
Creek, about 6 mi. southwest of Glendo, a bed crops out for %; mi. and varies
from 45 ft. to 50 ft. thick. An analysis shows 99.619, CaSO, (372a).

Along the east flank of the Laramie Range, a narrow strip of Permian red-
beds extends from T. 19 N. to 22 N. and in Rs. 69, 70 W. following the
drainage of Deadhead Creek. Sporadic, lenticular gypsum beds up to 20 ft.
thick are scattered throughout the area (355, p. 9; 383, p. 85).

Sheridan County
Gypsum crops out almost continuously in the base of the Chugwater from
Pass Creek, near the Wyoming-Montana border, south to Little Goose Creek
(547, p. 299) . Gypsum was previously mined and milled at Dayton.

In the center of sec. 23, T. 56 N,, R. 87 W. on U. 8. Highway No. 14 about
11 mi. southwest of Dayton, gypsum 24 ft. above the base of the Chugwater
strikes N. 15° W, and dips 21° 8. The gypsum sequence is: (584, pp. 38-39).
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REPORTED OCCURRENCES

Big Horn County
Gypsum is probably present in Horse Creek Canyon in T. b4 N, R. 91 W,,
though talus covers most of the area (436, p. 151).

Carbon County

J. R. Johnson of Laramie reports finding white alabaster along the Medi-
cine Bow River, 6 mi. northwest of Medicine Bow (261).

Large amounts of alabaster are reported in the Seminoe Mountains, 12
mi. north of North Platte River (225).

Anhydrite is found occasionallv in the Dakota formation in the Seminoe
Mountains (16, p. 57) .

Fremont County

Along the Popo Agie and Liule Wind Rivers, in the Wind River Range,
anhydrite is present in the redbeds (16, p. 57).

White, vellow and red alabaster is found along Little Popo Agie Creek
in the lower Chugwater (192, p. 157

The Wasatch shales of the Sweetwater district contain selenite crystals “up
to several inches thick and a foot in diameter” (192, p. 149).

Narrow seams and veins of satin-spar cut across redbeds below the junction of
Twin Creek and Little Popo Agie Creek. They are associated with thin gypsum
beds (192, p. 149).

Ho

-

Springs County

Selenite crystals are often found in the travertine terrace deposits around
Thermopolis. The selenite is “apparently an alteration product due to the
action of the sulfur waters.” (See STONE), (582, p. 877; 170, pp. 194-200) .

Natrona County

Midwest Area; sec. 20, T. 40 N., R. 79 W. A great quantity of selenite masses
and crystals up to 3 in. long is associated with bentonite and is scattered
throughout the Steele formation without any orderly distribution (175, p. 16) .

In the SW!4 and N4 sec. 4, N4 sec. 3, T. 36 N., R. 83 W., the Steele forma-
tion contains abundant seclenite crystals associated with bentonite (175, pp.
16-17) .

Sheridan County

Selenite crystals are abundant in the Tertiary rocks along the bluffs im-
mediately southeast of Sheridan County High School (489).

Sublette County

Just west of Union Pass “in the lignite beds and vicinty are great quantities
of selenits and silicified wood.” (545, pp. 457; 357).

Sweetwater County
Gypsite deposit in T. 25 N, R. 94 W.
Weston County

Alabaster has been reported in the Spearfish formation east and north of
Newcastle (258) .
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“Grade 1 consists of massive magnetite-ilmenite with from 09, to 35% by
volume of silicates, chiefly olivine and minor spinel. The TiO, percentage
ranges from 169, to 23% inclusive.”

“Grade 2 consists of magnetite-ilmenite with 35% to 659}, by volume of
silicates, chiefly olivine and minor spinel, plagioclase, and hypersthene.
The TiO.% ranges from 109, to 16%,. “Ore” of this grade rarely crops
aut. . . "

“Grade 3 consists of magnetite-ilmenite with 65% to 859, by volume
of silicates, largely plagioclase with minor olivine and hypersthene. The
Ti0,%, ranges from 5%, to 10%.”

They estimate the reserves at the Iron Mountain deposit as follows: (465,
p. 16) grade (1), 3,000,000 short tons indicated, 600,000 short tons inferred;
grade (2), 1,600,000 short tons indicated, 1,310,000 short tons inferred; grade
(3), 900,000 short tons indicated, 1,740,000 short tons inferred.

According to maps and sections accompanying the report by Newhouse and
Hagner, dip of the Iron Mountain ore bodies varies between 65° and 40° SE.
Length and width of individual “ore” outcrops are quite variable resulting in
irregular shape; there are numerous bodies of different sizes located along the
length of Iron Mountain. An analysis of Iron Mountain “massive ore” is given:
(465, p. 7) Al,0,=8.12%, Fe,0,—=26.26%, FeO=41.809,, Mg0—3.62%, TiO,=
19.30% ., MnO=.099,.

Frey (208) states that a combination low-intensity magnetic separation of
titaniferous magnetite and electrostatic separation of ilmenite from olivine is
the most advantageous method of treatment for Iron Mountain “ore.” The material
must be closely sized to a —20 mesh. Recoveries of 72%, to 969, of the iron and
titanium were obtained by this method from material which assayed 50% Fe,
19% TiO, and 3% to 4%, Si0..

The U. S. Burcau of Mines conducted metallurgical tests on two general
classifications of mineralization; massive magnetite-ilmenite, and disseminated
magnetite-ilmenite. Resources of the former are estimated at 30 million tons with
an average grade of 45.09, Fe, 20.09, TiO,, 0.64% V.0, 10.0% SiO,, and little
or no phosphorus or sulfur. Resources of the disseminated type are estimated at
148 million tons with an average assay value of 20.29; Fe, 9.7% TiO,, 017% V,0,,
and 35.6% Si0, (631).

Shanton Deposit (177, pp. 11-13) ; NEV4 SW4 scc. 8, T. 18 N, R. 71 W,, about
5 mi. southwest of Iron Mountain. According to R. A. Diemer’s map (177, p.
12) five bodies of magnetite-ilmenite are found at this location; the largest is
approximately 350 ft. long and 150 ft. wide. Massive anorthosite surrounds the
“ore” bodies.

Seventy-one samples from 5-foot jack-hammer holes in the Shanton bodies
were assayed by the U. S. Bureau of Mines (209). The results show that the
“ore” is quite uniform; iron content varies between 49.5% and 53.09;,, TiO. be-
tween 15.69, and 22.49%, V.0, between 0.66% and 0.86%, and P,O; between
0.019% and 008%,. Frey reports the “iron ore” to be massive magnetite inti-
mately associated with ilmenite. Olivine is the chief gangue mineral with lesser
amounts of quartz, biotite, chlorite, and spinel, An analysis from Newhouse
and Hagner's report is: (Analyst, Norman Davidson) 8i0,=026%, Al,O;—
5189, Fe,0,—38.34%, FeO=32.66%, MgO0=293%, Ca0—=0.10%, Na,0=
0.549, K.0=040%, H,0=0.02%, H,04+=—0.34%, TiO,=1956%,, MnO=
0.149, §=0.03%, P.0;=0.01%, V,0,=040% (465, p. 7).

Taylor Deposit (171, pp. 13-14) ; SEV4 sec. 35, T. 21 N., R. 71 W. A total of 8
separate lenses of ilmenite-magnetite crop out at this locality. The lenses are
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then north for 350 ft. The lens is 110 ft. to 150 ft. wide. The material is
similar to that at Iron Mountain.

Deposit No. 11 (177, p. 17) ; NW1l4 sec. 3, T. 18 N., R. 71 W. Two lenses
of magnetite-ilmenite strike north on the crest of a high ridge. The larger
lens is 150 ft. by 8 ft.; the smaller is 15 ft. by 1 ft.

Deposit No. 12 (177, p. 17); NW4 scc. 15, T. 18 N, R. 71 W. A lens of
magnetite-ilmenite strikes north, It is 30 ft. long and 25 ft. wide at the north
end, and 2 ft. wide at the south end. The contacts between magnetite and
anorthosite are sharp and dip outward near the south end of the lens.

Deposit No. 13 (177, p. 17); SEl4 sec, 17, T. 18 N, R. 71 W. A lens of
magnetite-ilmenite in anorthosite strikes N. 20° E. for 180 ft,, and is 40 ft. to
80 ft. wide.

Deposit No. 14 (177, p. 18) ; SEl4 sec. 14, T. 18 N, R. 71 W,, 1000 ft. west
of the outcrop of Paleozoic sedimentary vocks. Anorthosite contains ten lenses
of magnetite-ilmenite along ridges which trend northeast. The largest lens is
300 ft. long by 50 ft. wide. Contacts are not visible in the field.

Deposit No. 15 (177, p. 18); SEV4 sec. 31, T. 18 N., R. 71 W. A lens of
magnetite-ilmenite in anorthosite resembles the Iron Mountain “ore.” The lens
is 50 ft. long by 2 ft. to § ft. wide. Contacts between the lens and anorthosite
are not visible in the field.

Cobar No. I; sec. 2, T. 21 N., R. 71 W. Magnetite Products Corp. (now Plico-
flex, Inc.) formerly mined magnetite from an open-pit. In 1962, the company
moved its operations to Iron Mountain.

Halleck Canyon Area; NEV, T. 21 N., R. 72 W. Small veins of massive mag-
netite occur within a N. 40° E.-striking shear zone that dips 70° 1o 80° 8. The
shear zone separates massive hornblende-andesine gneiss (on the southeast)
from quartz monzonite gneiss on the northwest. The magnetite is relatively
persistent along the strike of the shear zone for almost one mile. Where ex-
posed, the magnetite veins range from 2 inches to 2 feet thick within a 10-foot
wide shear zone. Two grab samples. analyzed by X-ray fluorescence, indicated
26% and 369 Fe (635).

Approx. sec. 31, T. 22 N., R. 71 W.; magnetite veinlets occur in a one-
foot-wide zone striking N. 30° E. and dipping 70°-80° SE. within quartz mon-
zonite gneiss (635).

T. 22 N, R. 71 W,, three-fourths of a mile north and slightly east of the
McGill ranch, small pods and veinlets of magnetite occur in hornblende-
andesine gneiss (635) .

Lake Owens Area; 8% T. 14 N., Rgs. 77 & 78 W., N. part T, 13 N., Rgs. 77 &
78 W. A reconnaissance dip-needle survey indicated a magnetic high in a nar-
row east-west-trending zone southeast of Lake Owens. Although magnetite
occurs as an important accessory mineral throughout the pre-Cambrian mafic
complex, it is more highly concentrated in the gabbroic rocks rather than in the
olivine-bearing mafic rock. Within the Yx1 mile-zone of magnetic anomaly,
magnetite crops out occasionally in stringers and small fist-sized pods. Petro-
graphic analyses of the samples from this zone show disseminated magnetite
to average 10%. The pods average 80% magnetite; however, these are not
common (668) .

Pelton Creek Area; SWY} sec. 53, T. 13 N., R. 79 W. Magnetite-ilmenite occurs
in a small dark-colored periodotite body. X-ray fluorescence analysis indicates
approximately 119, Fe. (670).

Carbon County
Hinton Mine; (See COPPER).
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110 Geological Survey of Wyoming

through an interval about 375 feet thick. Magnetic units, containing some
barren rock, are 15 to 90 feet thick and may be separated by as much as 160
feet of essentially barren amphibolite, schist, and quartzite. Seven grab samples
taken from secs. 12, 13, & 23, T. 40 N., R. 93 W., were analyzed for total iron
content by X-ray fluorescence methods, ranged from 20.06%, to 30409, Fe. The
average was 25259, total Fe. (661).

Sublette County

Clear Creek Area; south central T. 39 N, R. 107 W. Taconite occurs in a
cirque in the Clear Creek drainage at an elevation of more than 11,000 feet.
Surface exposures of the body comprise 60-70% of the outcrop area of 1,600
by 2,500 feet. The taconite occurs in parallel layers 5 to 30 feet thick that are
synformal (syncline-like) in structure. Pre-Cambrian gneiss and migmatite
separate the layers. Migmatite and amphibolite surround the taconite. Esti-
mated iron content is 209,. Other minerals include quartz, pyroxene, and gar-
net (679).

REPORTED OCCURRENCES

Fremont County

A large body of magnetite was reported to be located just northeast of the
Atlantic City Post Office. The samples “appear to be low grade” (217).

Natrona County
Areas of fibrous magnetite (pscudomorphous alter chrysotile) are associated
with areas of serpentine and asbestos on Casper Mountain. The magnetite
veinlets are granular in the center and fibrous near the walls (494) .

HEMATITE

PRODUCING MINE

Platte County
Sunrise Mine (See IRON).

PROSPECTS

Carbon County
Gertrude Property; located just north of an old road, and 1% mi. east of the old
town of Battle. A 214 ft. to 9 ft. bed of hematite in quartzites strikes east-west
and dips 40° S. The hematite may be gossan material. The bed assayed $7.00
gold per ton (See COPPER). (539, pp. 92-93).
Kearns Prospect; on the head of Beaver Creek, 4 mi. from Downington. A sili-
ceous “ledge” 12 [t. wide lies between red granite and “granitoid gneiss,” and
strikes east-west. Dip is to the south. The ledge weathers to hard banded
material which resembles jaspilite iron ores. The siliceous hematite becomes
softer with depth (40).
Rawlins Area; sec. 31, T, 21 N., R. 87 W, secs. 4, 5, 8, 9, T. 22 N, R. 87 W,,
9 mi. north of Rawlins, Several small deposits of hematite in sandstone (Cam-
brian) capped by limestone (Madison) are located 2 mi. north of Rawlins (409,
p. 174; 435, pp. 210-213). An analysis is: Fe,0,=94.22%, 8i0,=1.719,, S=
1.249, P—=tr, water=0.379,.

According to Boyle (136) the richest ore is found in pockets, pod-shaped
masses, lenses, and other irregularly shaped masses within a shaly limestone bed.
Some of the masses were more than 20 ft. in length. The ore replaced rock
within a closely restricted stratigraphic horizon, and the masses are probably
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continuity and quality of the “ore” could not be determined. He estimated
1,000,000 tons of 609, ore. His assays, made by the Lake Superior Iron Com-
pany Laboratory, Ishpeming, Michigan, August 6, 1902, are given below:

Sample, fired at
212° Claim Iron Phosphorous Silica
Wyo. No. 1 Hayes Placer 33.45 0.137 49.66
Wyo. No. 2 Frozen Finger 31.40 0.085 48.77
Wyo. No. 4 Frozen Finger 32.70 0.107 48.95
Wyo. No. 5 Domingo 28.70 0.087 53.91
Wyo. No. 6 Hayes Placer 31.40 0.057 53.26
Wyo. No. 7  New Year 44.10 0.188 13.51
Wyo. No. 8 E. end, Greely Placer 66.30 0.223 1.37
Wyo. No. 9 Boston 40.35 0.055 40.46
Wyo. No. 10 Midnight Placer 38.75 0.067 42.09
Wyo. No. 11 56.05 0.249 16.50
Wyo. No. 12 Midnight Placer 33.90 0.094 49.75
Wyo. No. 13 Midnight Placer 63.30 0.129 3.81
Wyo. No. 14 Calcator 61.80 0.168 6.38
Wyo. No. 15 Calcator 68.55 0.074 91
Wyo. No. 16  St. Louis 56.45 0.144 15.98
Wyo. No. 17 Calcator 37.85 0.154 57.18
Wyo. No. 18 Calcator 58.65 0.190 13.71
Wyo. No. 19 Caleator 45.00 0.143 33.41
Wyo. No. 20 60.05 0.149 8.25
Wyo. No. 21 56.30 0.036 15.25

Dickman (176, p. 1) reported the rocks strike “west of south” to the center
of sec. 12, T. 25 N., R. 86 W. East of this point the strike changes to the east,
and the iron formation splits into three belts. He also found iron-bearing rocks
north of Bradley's Peak in sec. 31, T. 26 N., R. 85 W,, and sec. 36, T. 26 N., R.
86 W. A sample of an 8 ft. "ledge” at that locality assayed as follows: Fe—
85.50%, P.0;=.1259%, Si0,=5.50%,, Au=0.02 oz. per ton, and Ag=0.50 oz
per ton. Dickman's reports on various claims within the region are summarized
in the following paragraphs.

SE corner NEV4 sec. 18, T. 25 N., R. 85 W. Fifteen fect of “ore” were found
in place between greenstone and “diorite.” The material assayed 28.89, Fe,
35.809, SiO,, and 0.3569, P. (176, p. 4).

SW14 sec. 18, T. 25 N, R. 85 W. Several small cuts and a shaft were examined
and gave the following assays (176, p. 4):

Fe%, $i0.,%, LA

Pit 20 ft. deep, ore 18 ft. wide, av. .......... 65.80 1.00 0.181
Shaft 50 ft. deep in extreme

SW corner of section ... 6200 7.60 0.090

12 ft. of ore exposed.

SEl4 sec. 12, T. 25 N., R. 86 W. Numerous knolls in this area show iron float.
An average dump sample yielded 45.009, Fe, 33.609, SiO., and 0.080% Phos-
phorous (176, p. 2).
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Secs. 19, 20, & so T. 26 N., R. 85 W. Jaspery and iron-bearing quartzite crop
out with northeast strike (619).

Shirley District; sec. 18, T. 26 N., R. 81 W,, 25 mi. north of Hanna, in the
east end of the Shirley Mountains. THematite is scattered throughout pegma-
tite dikes in granite. One of the dikes is 4 mi. long. Locally there is a cen-
tral seam 1 ft. to 2 ft. wide of pure hard blue hematite. Where the dike cuts
through a body of syenite, the rock has been impregnated for 100 ft. away from
the dike. Impregnated syenite contains nearly 209, Fe (435, pp. 216-219) .

Converse County

American Mining Co. Property; secs. 4 and 5, T. 31 N., R. 72 W. Hematite
is interbedded in the Casper (?) sandstone, associated with a little chert. A
pit 5 ft. long, 5 ft. wide and 5 ft. deep has been dug in hematite. Several
hundred feet up the valley an outcrop and small pit show 4 ft. of hematite
with about 5% of the face made up of chert. The hematite bodies strike
north-south and may be traced for about %4 mi. along the strike (310).

Deer Creeck—Little Deer Creek. No accurate location is given by Berryman.
Angular fragments of hematite up to 4 in. in diameter are embedded in red
shaly sandstone, about 60 ft. above the contact of the Casper and Madison
formations (125, p. 25).

Olin Brothers Property; sec. 8, T. 81 N.,, R. 74 W. Masses of hematite occur
in the Amsden formation on the slopes of a hill crested by Tensleep sandstone.
The hematite contains a small amount of chert, sometimes coating the silica
nodules and sometimes replacing them. The deposit is irregular (304).

Fremont County

The Amsden formation along the Wind River Range and adjacent areas in
northeastern Wyoming contains a discontinuous layer of pisolitic hematite
nodules, about 20 ft. to 35 ft. above the base of the Darwin sandstone member.
Thickness of the pisolitic unit varies considerably. The individual pisolites
have concentric rings around nuclei of anhydrite or gypsum, or clastic sand
grains. They are set in a matrix of red shale, anhydrite and massive hematite.
Where the pisolitic unit is thickest it is massive and ill-defined; where thin it
is pisolitic and well-bedded. A few fossils are completely replaced by hema-
tite. Scattered pisolites are found in beds above and below the unit (126, pp.
19-22) .

Red Creek Area; secs. 32 & 33, T. 40 N, R. 105 W. The Amsden formation
contains thin, discontinuous layers of hematite and limonite nodules. A com-
posite sample of a 1- to 7-foot thick bed containing oolitic limonite nodules
analyzed as follows: 13.39, Fe, 18.69, Fe,O;. Other individual samples over a
2- to 12-foot width from the same unit contained from 2.4 to 19.69, iron.
Pisolitic hematite in red shale is reported in the lower part of the formation
(621).

Copper Mountain Area; NWV4 sec. 32, T. 40 N., R. 92 W, Specular hematite
disseminated in pre-Cambrian granite occurs in at least 3 separate outcrops.
Two of these crop out on small knoils and are lens- or pod-like bodies. The
largest is approximately 90 feet long, 20 feet wide, with an exposed depth of 15
feet. The smaller body is about 40 fect long with an exposed depth of 20 feet.
A third hematitic zone is exposed in a 10-foot deep partially caved shaft which
was sunk on a 7-foot wide zone of hematite-impregnated altered granite. The
length of this zone is unknown, since it is not exposed along the strike beyond
the shaft (673).
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mi. south of Cheyenne. The nodules resemble the “iron-ores of Maryland and
Pennsylvania’ (356, p. 78).

Lincoln County

In the SWl4 sec. 11, T. 33 N.,, R. 116 W., on the north side of Sheep Creek
Canyon, a bed of iron-bearing conglomerate lies between beds of white sand-
stone of Pennsylvania age. The pebbles are mostly hematite. The generalized
stratigraphic column is given below (525, p. 130):
sandstone: BIISH SYaY .ot s s
conglomerate, hematite pebbles ...l 4 ft.
SHalA ATONNDEATING. . . covpsonammms o urar s S AR
gandatone; WHIHSH oiminninimmiiimisamas i
Sec. 12, T. 29 N., R. 117 W. A pisolitic hematite bed 5 to 6 feet thick occurs
in the lower part of the Pennsylvanian Wells formation. The bed is probably
discontinuous (637) .

Niobrara County

NWI4 sec. 28, T. 31 N., R. 64 W. Hematitic schists and quartzites interlayered
with dolomite strike about N. 20° E., and dip about 85° SE. to vertical. The
rocks are poorly exposed in a narrow, north-trending, discontinuous outcrop
and partially concealed by rocks of Paleozoic age. The iron-bearing formation
is apparently in contact with granite on the west and with a thick, buff to
pink, dolomite sequence to the east. Southernmost exposures are primarily
jasperoidal quartzites of low iron content interlayered with dolomite. North-
ern exposures include some red and black banded, partially jasperoidal quart-
zites and hematitic schist (662) .

Rawhide Canyon Area; NWI4 sec. 4 & 5, T. 30 N, R. 64 W.; §l4 and NEl4
sec. 29, SE14 sec. 30; NEY4 sec. 31, 32, and SW14 sec. 33, T. 31 N, R. 64 W. A
poorly exposed granite pluton occurs along the headwaters of Rawhide Creek,
and contains numerous remnants of metamorphic rock which are greatly oxi-
dized and heavily hematitic in places. The remnants, which may be weathered
iron formation, form narrow, sinuous, shallow trenches, which strike from N.
10° E. 1o N. 25° W, and dip 70° to 85° E. Most of these range from 20 to
50 feet wide, and some can be followed for a distance of 1,000 feet along strike
before they become concealed by Paleozoic and Tertiary rocks (662).

Park County
Iron King Claims. In SW14 sec. 9, T. b4 N., R. 103 W., a deposit of hematite
occurs in the “red beds” of the Amsden formation. It is contained in a 23-ft.
zone, which strikes N. 46° W. and dips 35° N Grab sample assays show
45.609;, Fe (602).

Platte County

Hartville District. The pre-Cambrian sedimentary rocks of the Hartville Dis-
trict contain interbedded hematite schists. The hematite schists form the ore-
bodies which are mined at the Sunrise Mine, as well as the idle Chicago Mine
and Good Fortune Mine. Hematite-bearing rocks are found in a zone 2 mi. to
3 mi. wide, which trends northeast for about 10 mi. to 12 mi. from Guernsey.
The pre-Cambrian rocks are strongly folded and the Sunrise ore is found in a
steeply plunging syncline. The ore bodies are lenticular and usually lie within
a short distance of a dolomite footwall. The pre-Cambrian rocks are capped by
gently dipping Paleozoic sediments which sometimes contain fragments of iron-
bearing rocks. Good general descriptions of Hartville geology are given by Ball
(18) and Smith (536). The ores are generally of three types, according to Ball
(18, pp. 196-197) : (1) hard gray ore with numerous cavities lined with finely
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Copper Gem Prospect; (See COPPER).
Copper Rock Group; (See COPPER).
Creede Property; (See COPPER).

D & L Group; (See COPPER).

Hidden Treasure Tunnel; (Sce COPPER).
Octavia Prospect; (See COPPER) .

Raven Group; (See COPPLR).

Three Forks Group; (See COPPER).

Converse County

Hoosier Boy Group; (See COPPER).
Trail Creek Group; (See COPPER).

Fremont County

Hematite is found at the contact between Madison and Amsden [ormations
on the Lander-South Pass road (217). A belt of hematite schist trends east-west
across the Lander-Farson road about 2 mi. south of the Beaver Creek bridge.
The belt extends westward, south of the old asbestos mill on Rock Creek (217).
In the SEV4 NW4 sec. 15, T. 7 N, R. 5 W. (Wind River Meridian), a granite
dike which is partially covered by Wasatch shale contains hematite reported to
assay 0609, Fe (430, p. 5).

Wind River Range. Specular hematite is found “in veins cutting granites of
Wind River Range on the upper drainage of the Little Sandy™ (192, p. 158).

Laramie County
Rambler Group; (See COPPER, ZINC).

Lincoln County

Hematite is found on the divide between Gr
to 6 mi. from Gray's River Road (217).

s River and Green River, 5 mi.

Natrona County

Koch Deposit; probably located “close to” T. 32 N, R. 79 W., 32 mi. to 33 mi.
from Casper. A quartz-specularite vein trends north for I mi, disappears for
I mi, and then appears again. The vein cuts granite. Vein material yields
assays of 30% Te, 32% Fe, 1-2% Cr (1 sample), and 1-29; Mn (1 sample)
(298) .

In sec. 21, T. 32 N., R. 79 W, three pits show red hematite associated with and
replacing chert. The hematite is locally covered by several feet of soil over-
burden (303) .

Platte County

Jehosephat Prospect; sec. 12, T. 27 N., R. 66 W. Siliceous dolomite encloses
hematite. The rock is weathered to limonite. A small amount of malachite
was found in a small hole, near the top of the iron oxides.
Assays are given below (43):

East side shaft, near bottom ... v 43.3% metallic iron

West side shaft, near bottom . o 33,69 metallic iron
Michigan Mine; (See COPPER).

Sheridan County
SWi4 sec. 5, T. 54 N, R. 87 W.; (See COPPER).
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Carbon County

Creede Prospecl. Hornblende schist contains pyrrhotite which bears copper,
nickle, and cobalt near a large dike of norite in sec. 10, T. 14 N., R. 86 W.
(539, p. 36).

Island City Group; secs. 3 and 10, T, 14 N., R. 86 W,, on the north side of
Bridger Mountain, near the head of North Spring Creek, 2 mi. northeast of the
old town of Dillon. At 60 ft. depth a “strong showing” of pyrrhotite was found
at the contact between norite and schist. Limonite and copper carbonates
stain the vein, which contains a small amount of copper suifides (75).

Lorain Grouf; secs. 11 and 12, T. 15 N., R. 80 W,, at the junction of Iron
Creek and French Creek. Pyrrhotite was found below the oxidized zone in a
shaft sunk in graphite schist which is limonite stained at the surface (74).
Monarch Group; secs. 32 and 33, T. 14 N, R. 85 W,, 1'% mi. southeast of the
old town of Battle. Interlayered schists and “quartz diorites” trend east-west
and arve vertical. The rocks are altered and silicified, and are mineralized with
pyrrhotite. Near the surface they are weathered to hematite and limonite. No
copper was found (50).

Converse County
Kreisley Deposit; SW14 SWiy sec. 35, T. 29 N, R. 71 W. Several large bodies
of pyrrhotite are found in 11 veins. The pyrrhotite is mixed with hornblende
and quartz. The deposit is covered by a red and yellow jasper capping (540,
p. 65) .

Platte County

Independence Group; on Slate Creek, a tributary of the Laramie River, about
22 mi. west of Wheatland. A laver of schist 1 mi. wide in granite trends north-
cast and dips 30° to 40° NW. 1t consists of fine-grained biotite schist, garnet-
mica schist, muscovite schist, and hornblende schist. Several quartz veins con-
form to the schist, and contain limonite, malachite, azurite, and bornite, as
well as marcasite and pyrrhotite. Assays are reported to show copper, nickle,
gold, and silver (67).

Welcome Mine; northeast of Frederick, and at the east base of a granite hill.
Granite contains banded bronze-colored pyrrhotite with intermingled chalcopy-
rite (536, p. 5).

REPORTED OCCURRENCES

Albany County
Found at old village of Cummins City (16, p. 56) .
Eurcha Prospect; secs. 9 and 16, T. 28 N., R. 71 W.; (See COPPER).
Florence Mine; (See COPPER).

Carbon County
Gibralter Copper Mining Co.; (See COPPER).
Leighton-Gentry Prospect; (See COPPER).
Raven Group; (See COPPER).

Fremont County
Pioneer Carissa Gold Mines, Inc.; (See GOLD).

Laramie County
Globe Prospect; (See COPPER).
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(See GOLD). The shear zone trends N. 40° W, and at the shaft intersects a
diabase dike trending N. 80° W. The dump consists of diabase in varying
degrees of alteration containing irregular masses and fracture fillings in the
siliceous material contain a little chalcocite and malachite (474).

NW; sec. 28, T. 56 N., R. 88 W.; (See PYRITE).

Teton County

Thirty miles southeast of Yellowstone National Park, on Buffalo Fork of Snake
River, granite, schist, and diorite contain several copper sulfide veins. The
average value of the material is 49, to 7% copper. Several hundred feet of
shafts and drifts have been dug (352, p. 13).

REPORTED OCCURRENCES
Albany County

La Plata District (Centennial); (See LEAD) .

Sec. 16 (?), T. 11 N, R. 73 W. A 130 ft. shaft sunk on a 2 ft. vein yielded
2,000 to 3,000 1bs. of ore which averaged 6% copper with a maximum of 169,
(217).
Silver King Copper Mine; sec. 20, T. 16 N., R. 72 W. Produced some ore in
1946 (217).
Native Copper

“. .. on Douglas Creek.” (16, p. 54).
*. . . near Granite Canyon, Sherman, and the region north and south of
the above.” (16, p. 54).

Carbon County

Beaver Group; secs. 14, 23, T. 15 N, R. 83 W. (283).

Cooper Hill; (See GOLD).

Gold Coin Prospect; (See LEAD).

Meta Mine; (Sec LEAD); veins contain chalcopyrite, azurite, malachite, and
chrysocolla (281).

Spanish Trails Group; (See LEAD).

Sees. 22, 23, 26, T. 19 N, R. 82 W. Several small copper deposits at this location
are of “no commercial value.” (375).

Sec. 21, T. 14 N, R. 84 W,, 4146 mi. from Encampment; (See GOLD).
Azurite

“The result of decomposition of chalcopyrite in the Seminoe Mountains”
(192, p. 157).

Bornite
“. .. Blacksnake and Viper Mines” (16, p. 55).

Chalcopyrite

“. . . in Copperhead, Blacksnake, and Rattlesnake mines on the upper
Plate, south of Fort Steele. Generally carries silver and gold” (16, p. 55).
Small quantities were reported in the mines of “Seminoe Hills" (192, p.
157). “East Seminoe Mountains . . . generally carry silver and gold” (375,
pp. 54-55) .
Seminoe District

Deserted Treasure Mine; (See GOLD).

King Mine; (See GOLD).

Star and Hope Mine; (Sec GOLD).
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Freibergite
King David Mine, in Silver Crown (16, p. 54).
Malachite
“Common at the surface of lodes in Silver Crown . .." (16, p. 53).

Native Copper
Copper King Mine; (See GOLD).
Tenorite

“Occurs sparingly at surface in some of the copper mines in Silver Crown
+ o (16, p.-5B).

Natrona County
Limestone is impregnated with copper (287, p. 3).

Platte County
Tenorite
Michigan Mine (453, p. 810; 358, p. 217).

Weston County

NW14 sec. 27, T. 44 N., R. 60 W. Copper and gold arc reported to occur in a
heavy mineral suite sampled from the breccia unit, 37 feet below the top of the
Permian part of the Minnelusa formation (633).

CORDIERITE

Cordierite is a complex Mg, Fe, Al silicate found in a wide variety of rocks
including metamorphic gneisses and schists, in granites, volcanics, or in sediments
that have been subjected to heat. When cordierite is heated above 1440° C. it
changes into a mixture of sillimanite and glass.

Uses for cordierite include thermocouple insulators, industrial burner tips
that must withstand high temperature, oil burner ignition insulators, chemical
stoneware containers that must withstand quick heating and cooling cycles, auto-
motive parts, many types of electrical appliance parts, low inductance coil forms,
and high-frequency parts that are exposed to great temperature changes. The
cordierite deposits in the Laramie Range contain iron which limits its usefulness.
It can, however, “. . . be used successfully for low thermal expansion bodies when
strength, dielectric properties, and color are not critical factors.” (143, p. 446) .

PROSPECTS

Albany County

Secs. 13, 14, 24, T. 17 N, R. 72 W., secs. 17, 18, 19, 20, T. 17 N, R. 71 W. The
cordierite deposits in the Laramic Range occur as lenticular or tabular layers
in metanorite, syenite, and syenite-diorite gneiss. The bodies range in size
from a few inches long and wide to 240 ft. long and 30 [t. wide (464, pp. 7, 11).
Cordierite content of the metanorite is from 50% to 80% (464, p. 13). The
cordierite bodies or layers strike gencrally east or northeast, and dip steeply to
the south. There are 500,000 short tons estimated reserves of cordierite in the
combined deposits.

One of the largest deposits is in the center sec. 20, T. 17 N,, R. 71 W.
on a ridge at least 300 ft. above the surrounding country. Here the cordierite
is localized near the center of a fold. Analyses of high grade cordierite-bearing
rocks are (464):
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Abernathy Deposit; T. 30 N., R. 96 W. A 4 ft. biotite schist lens in granite
has been contact metamorphosed; gray and blue, poor quality corundum
nodules have been formed in the schist. The crystals are fractured and altered
around the edges. The schist and granite strike N. 25° E. (314).

Marion Claim; T. 31 N., R. 96 W. Pale to bright-red rubies are found in a
pre-Cambrian mica schist. Some specimens have been cut into gems (434a).

T. 32 N., R. 91 W. A placer deposit of abundant bright red (1 in. in diam-
eter) fractured rubies bas been located. The source is not known (434). Deep
red to purplish red “sapphires” without cracks or flaws have been found on
the Sweetwater Divide near Splitrock. They are associated with mica schist and
serpentine (231) .

DOLOMITE

Dolomite is double carbonate of calcium and magnesium, Ca, Mg (COy) .. and
theoretically consists of 45.79, MgCO, and 54.83%, CaCO; if pure. A pure dolomite
contains over 139, metallic magnesium or 21.99 MgO.

The term “dolomite” usually refers to a massive light-colored, ayptocrystalline
carbonate rock which contains the mineral dolomite. Dolomites are inter-lavered
with other sedimentary rocks and probably result from the replacement of limestone.
In Wyoming, the Ordovician Bighorn dolomite is the most widespread source of
dolomite. Tt is 300 ft. thick in northern Wyoming, but thins out southward and is
absent south of the southern Wind River Mountains (552, p. 2).

Isolated masses of crystalline dolomites are found in pre-Cambrian rocks. They
represent limestones that have been recrystallized during regional metamorphism.
Pre-Cambrian dolomites are often associated with serpentine and other magnesium-
rich rocks. A few metallic mineral veins contain crystalline dolomite gangue

Uses include ornamental and building stone, lining for open hearth steel
furnaces, production of metallic magnesium, for terrazzo and stucco, and in fer-
tilizers.

No dolomite has been produced in Wyoming, except for crushed rock. The
U. S. Geological Survey map (152) shows the general distribution of dolomite and
dolomite limestone in Wyoming.

PROSPECTS
Albany County

Laramie Range; Tps. 18, 19 N,, R. 72 W. Pre-Cambrian crystalline dolmite
inclusions are found in the granites of the range (552, p. 2).

Medicine Bow Mountains; Tps. 16, south edge 17 N., Rs. 78, 79 W. Black-
welder (128, pp. 642-644) has identified a dolomitic marble 2,300 ft. thick in
the pre-Cambrian metamorphic rocks which trend northeast-southwest through
the Medicine Bow Peak quadrangle. This bluish-gray massive dolomite is called
the Ranger dolomite. It contains some slaty beds and questionable algal domes.
The Nash marble and dolomitic marble, another pre-Cambrian meta-
morphic unit named by Blackwelder (128, pp. 636-641), is 2,400 ft. thick and
trends northeast-southwest similar to the Ranger dolomite. It also contains
questionable algal domes.

S14 sec. 32, SEl4 sec. 31, T. 17 N, R. 72 W., 814 to 11 mi. northeast of Laramie.
Dolomitic limestone and limestone in the Casper formation strike norh to
north-northwest and dip 10° to 20° W. Some beds are silicified, arenaceous,
argillaceous, brecciated, finely crystalline and thick bedded. The overburden
of hill wash is thin over much of the section but overlying sandstones restrict
the amount of rock which could be quarried readily (178).
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Location Ca0% MgO0Y% S8i0,% ALO,% Fe?, CO0.9,
6 mi. S. Thermopolis on
Wind River. Dip slope,
no overburden.

Embar fr. Base 4 120 357 11.8 5.8 4.35 0.45 40.7
- 12" to 24’ 29.0 15.7 104 35 0.60 39.5
" 24" 10 36 24.7 14.8 20.0 25 0.10 354
" 36" 1o 48" 32.7 18.7 2.0 0.85 0.15 45.9

9 mi. S. Thermopolis in
Wind River Canyon

Bighorn dol.  Top to 20° 32.2 21.1 0.4 0.45 0.05 48.2
4 20" to 40’ 32,0 20.3 1.4 0.55 0.15 47.1
N 40" to 60 31.7 21.1 0.6 0.35 0.05 47.8
o 60" to 80 31.8 21.1 0.8 0.3 0.10 47.8
" 80" to 1007 31.8 20.8 0.8 0.5 0.10 47.5
" 100" to 120° 30.6 20.9 2.0 0.65 0.35 46.7

Els sec. 19, T. 7 N, R. 6 E. (Wind River Meridian), 5 mi. south of Ther-
mopolis. Gently dipping beds of dolomite, 6 ft. to 16 ft. thick and separated
by beds of chert, limestone and calcareous sandstone 15 ft. to 75 ft. thick,
are found in the Phosphoria formation on the north flank of the Owl Creek
Mountains (178) .

NEV; sec. 9, T. 6 N., R, 6 E. (Wind River Meridian) , approximately 13.5
mi. south of Thermopolis. About 385 ft. of dolomite in the nearly flat-lying
Bighorn and Madison formations is exposed along U. S. Highway No. 20.
Cliffs of Madison limestone rise above the dolomites (1, 178).

Johnson County

NW14 SEV4 sec. 4, T. 50 N., R. 83 W.; 7.5 mi. west of Buffalo, along U. S.

Highway No. 16. Bighorn dolomite and Madison beds strike N. 45° W.

and dip 76° NE. to overturned 58° SW. The dolomite is finely crystalline

calcareous finely arenaceous cherty and leached in many places (178).
Natrona County

Analyses of dolomites in Natrona County (1):

Location Ca0% MgO9%, Si0,% AlLO,% Fe%  CO,%
10 mi. SW. Casper
Alcova ls. middle 46.3 0.87 114 2.6 0.40 37.0
v " 5. end 47.9 1.08 8.6 2.15 0.35 385
- * N, end 49.0 0.94 7.6 1.85 0.35 39.2
Minnekahta Is.
Base to 11 42.9 5.8 8.2 2.0 0.20 39.8
Casper Is.
Top to 15 34.3 18.2 1.6 0.7 0.10 46.6
15" to 30’ 32.1 20.2 1.6 0.56 0.05 47.0
Casper Is. (?) or
Madison (?) Top to 30" 41.5 12.3 1.2 0.35 0.05 45.8

Platte Canyon; secs. 16, 21, T. 29 N., R. 83 W., 40 mi. from Casper. Five ft.
to 20 ft. units of dolomite in the Casper formation are separated by 4 to 8
ft. beds of limestone, shale, and sandstone. Beds strike northwest and dip 8°
to 10° NE. (178).
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Els of NW14, NWi4 of NE¥ sec. 6, T. 21 N., R. 69 W.; 20 mi. south-
west of Wheatland. Pre-Cambrian  crystalline dolomite “roof pendants”
in the Laramie Range are associated with gneiss and schist. The dolomite
is very coarsely crystalline and nearly pure white in color. It is not uniform
in composition and ranges from calcareous dolomite to nearly pure dolomite.
The deposit contains large amounts of tremolite, chert, and some finely
disseminated silica (178).

Romsa Dolomite Deposit; SEV4 sec. 5, T. 22 N,, R. 70 W,, 26 mi. south-
west of Wheatland in the Laramie Range. Very coarsely crystalline, thick-
and thin-bedded, nearly pure white pre-Cambrian dolomite is associated with
granite and hornblende schist (178). The dolomite is not uniform in com-
position and contains tremolite and chert (295) .

Sec. 13, T. 23 N., R. 70 W.; about 16.3 mi. southwest of Wheatland. The
geology of the pre-Cambrian dolomite in this deposit is very similar to that
of the Romsa deposit (178) .

Central part sec. 3, T. 24 N.. R. 70 W. Another pre-Cambrian crystalline
dolomite body is associated with pre-Cambrian granites (178).

SEv4 sec. 25, T. 27 N., R. 66 W.: about 2 mi. northeast of Guernsey. A siliceous
dolomite contains irvegular bands and nodules of chert, a few crystals of
tremolite and irregular masses of pale-gray quartzite and impure chert.
These pre-Cambrian (Whalen Group) dolomites strike N. 65° to 70° E., dip
70° to 75° W. and ave overlain by the Guernsey limestone at the southern
end of the deposit (178).

Analyses of dolomites from the Guernsey-Hartville Area (180, p. 10):

Location Mg% MgO9, MgCO0.%
150 ft. E. of Gage Station, Guernsey.
200 ft. ledge dips steeply NE. 11.57 19.14 40.03
In Whalen Canyon, Keystone 10.34 17.11 35.78
Hartville, E. side of pavement, 12 mi.
S. of town. 10.86 17.89 37.60
L. T. Sisson, dolomite deposit 10.07 16.67 34.86

Sheridan County

Dayton Area; NWV4 sec. 27, SEV4 sec. 20, T. 56 N., R. 87 W., 14 mi. by road
from Dayton. The lower 135 ft. of the Bighorn formation contains siliceous
dolomite and dolomitic limestone with much brown chert in nodules and
bands (178) .

Teton County

Dolomite along Leigh Creek (552) in the Teton Mountains has been analyzed
by W. C. Wheeler: Ca0==30.43%,, Mg0—20.85%,, CO.=47.10%, Insol.—0.429%,
Undet.—=1.32%.

REPORTED OCCURRENCES

Carbon County

Pre-Cambrian dolomite has been reported in the Sierra Madre Mountains
(552, p. 2). Small amounts of pearl spar, or crystalline dolomite have been
found as float in breaks at the Medicine Bow River, 6 mi. northwest of
Medicine Bow (217).

Park County
Kirwin mining district. Dolomite gangue has been identified in veins (365).
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Converse County

Schundler-Glenrock Prospect. A feldspar pit was opened south of Glenrock.
Pink microcline in granite intruded schist and in places quartz mingles with
the microcline. A few beryl crystals have been found. Prior to 1942, 14 or 15
carloads of crude feldspar were shipped (309).

Fremont County

Copper Mountain District; Whippet Prospects. The prospects are in an area
about 4 mi. long from east to west and 2 mi. wide, about 15 mi. north of
Shoshoni. The pegmatites intrude pre-Cambrian basic schists, amphibolites,
and gneisses, the foliation of which strikes N. 70° to 80° E., and dips 50° to
G0° SE. (354, p. 109).
Whippet No. 1 Prospect, east-central part sec. 28, T. 40 N., R. 95 W.
The pegmatite dike trends N. 65° E., dips 10° to 60° NW.,, and can be
followed for 320 ft. It is very irregular and averages 4 ft. to 6 ft. thick.
The northeast part is thinner and contains much coarse-grained potash
leldspar, albite, and muscovite associated with beryl and tantalite. The
southwestern part is almost entirely quartz. Directly north of the beryl-
bearing pegmatite is another pegmatite with numerous books of sheared
mica, and small, paie-lavendar flakes of __m_ch:nm. Columbite-tantalite,
(489, Ta,0; and 349, Nb.O;) and some euhedral beryl were sold between
1938 and 1942. No more recent records are available (354, p. 111).
Whippet No. & Prospect. south-central part sec. 22, T. 40 N., R. 93 W,
intrudes amphibolite. The northeast body crops out for 400 ft. and is
300 ft. wide. It is separated from the southwest pegmatite by a valley
partly filled with alluvium. The northeastern pegmatite contains the largest
amount of tantalite of any prospect in the region; average is 759, to 809,
Ta,0;. Tantalite is associated with beryl in zones and streaks. About 250 lbs.
of tantalite and some beryl have been sold in the past, and estimated re-
serves total about 2,250 tons of tantalite-bearing pegmatite. The south-
western pegmatite is 180 ft. by 25 ft., has an average thickness of 10 ft.
and is not as well zoned. The potash-feldspar is coarse-grained, white to
blue-gray. Small muscovite books and fine-grained mica aggregates are
found near the center. Scattered, irregular, small masses of petalite are
associated with the albite pegmatite zone. Tourmaline is a minor acces-
sory mineral (354, pp. 109-11; 307).

Goshen County; Haystack Range.
Chicago Prospect; (See MICA) .
Crystal Palace Project; (See MICA).
Hayslack No. 1 Claim; sec. 1, T. 27 N,, R. 656 W. This pegmatite has very
poor surface exposures but the most predominant mineral is microcline,
with scattered quariz and a small number of muscovite books less than 1 in.
in diameter. A few euhedral garnet crystals have been found (354, p. 119).
Haystack No. 2 Claim; sec. 1, T. 27 N.,, R. 65 W,, north-northwest of the
Haystack No. | prospect. Two pegmatites crop out. The eastern one strikes
N. 75° W. and dips 65° NE. It is 6 ft. wide and about 15 ft. deep and is
mostly mined out. The western pegmatites is 6 [i. wide and 10 ft. deep. Both
are rich in quartz, potash feldspar, and mica, with muscovite concentrations
near the hanging wall. Mica makes up about 25% of this pegmatite but is
suitable for scrap mica only. Euhedral garnet crystals up to 1 in. in diameter
have been found (354, p. 121).
New York Prospect; (See MICA).
Ruth Prospect; (See MICA).
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limestones containing fluorite trend north and south for about 3 mi. in a
zone 14 mi. wide. Average assays show 369, CaF,, although the outcrops
at the northern end of the deposit assayed 70 to 789, CaF.. About 800 Ibs.
of fluorite have been taken out (563) .

SW4 sec 27 and SEl4 sec 28, T. 52 N., R. 63 W., near the crest of an east-
west trending ridge, which is the divide between Ogden and Tent Creeks.
Oldest rocks in the area are crystalline limestones or marbles. Three dis-
continuous, fluoritized masses of limestone have been invaded by Tertiary
trachytic porphyry; there is some breccia. The porphyry is widespread and
contains massive, relatively siliceous, fluorite bodies. Fine-grained disseminated
fluorite grains are found at or near the contacts of limestone (marble) and
the trachytic porphyry. Three phonolite dikes cut the porphyry and limestone,
but contain no [fluorite (274; 275; 3%0). A mineralized zone of fine-grained
fluorite disseminated in marble is estimated to contain 59,-109, CaF,. Siliceous
fluorite-bearing veins in intrusive rocks are as much as 2 ft. wide in a breccia
zone that strikes N. 10° W. and dips steeply west (156, pp. 5-6) .

Royal Purple Nos. 1, 2; 1V4 to 2 mi. west from south side of Warren's Peak,
along Middle Fork of Houston Creck, near the boundary between sec. 5, T. 51
N., R. 63 W, and sec. 32, T. 52 N, R. 63 W. A Tertiary phonolite or andesite-
porphyry sill 50 ft. to 75 ft. thick, intrudes Minnelusa sandstone (Pennsylvan-
ian) along bedding planes. Both the sill and sandstone trend north-south and
dip 20° to 30° west. Deep purple to black fluorite grains are disseminated
in the Minnelusa from 50 ft. to 75 ft. from the porphyry contact. On the
north side of the creek the sandstone encloses 5 or 6 lenses of fluorite 1 ft.
to 2 ft. wide and 8 ft. to 10 ft. long, associated with calcite, quartz, and siderite
(7) (274). Cox (156, pp. 11-12) estimates that a Faulted zone between porphyry
and limestone contains 209,-309%, CaF, and that a zone of fluorite disseminated
in coarse-grained soft limestone and a vein between limestone and sandstone
contain about 309, CaF..

Sec. 15, T. 52 N., R. 63 W., on the north slope of a flat-topped ridge. The
Pahasapa formation (Mississippian) contains flat-lying lenses of fluorite.
The Pahasapa is a massive, blue-gray, to black, fossiliferous limestone which
strikes east-west and dips 25° to 30° N. Pits reveal 3 ft. to 4 ft. of massive
deep-purple fluorite which replaces limestone along bedding planes. A lentic-
ular discontinuous breccia in the limestone contains limestone fragments; the
matrix is fluorite (275). The U. S. Bureau of Mines (29, pp. 25-27) describes
the ore as an intimate intergrowth of fluorite, calcite, quartz, and orthoclase.
The fluorite grains pass through the 65 to 270 mesh screen. An analysis (29,
pp- 25-27):

CalF,=78.19,, CaCOz;= 32%, 8§i0,=9.6%, Fe=0.35%, Ba-Mg0=0.1%,
Ba,0=1.69,.

Petersen deposits, secs. 15, 23, T. 52 N., R. 63 W., near South Redwater
Creek, 6 mi. north of Sundance. The Pahasapa limestone strikes northwest
and dips 29° to 40° NE. (29, p. 2). The limestone contains disseminated
grains of fluorite (29), and lenses of fluorite which dip generally parallel to
the bedding. Some pits showed 3 ft. to 4 ft. of massive, deep-purple fluorite,
though most exposures showed considerably less. In a few pits the lenses
contain about 60% to 909, fluorite, especially in the central part of the
lenses. Fluorite lenses grade into limestone on both the hanging-wall and
foot-wall. The margins of the masses show interlayered fluorite and limestone
with individual layers about 14 in. to 14 in. thick. “Nothing in the available
exposures suggests steeply dipping fissure veins” (275) .
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REPORTED OCCURRENCES

Albany County
Jelm Min. Large numbers of low grade garnets occur in weathered, brown
mica schists along the west side of Jelm Mountain, immediately south of
Wood's Landing bridge (252).
Many Values Prospect; (See MICA).
Muscovite Claim; (See MICA).
Owen Creek area; secs. 9, 16, T. 25 N, R. 71 W. In the NWij4 sec. 16, in a
gully tributary to Owen Creek, garnets up to %4 in. in diameter have weathered
out of an adjacent biotite-schist body. The Mg-amphibole schist body just
west of the Big Chief Mica Minc contains garnets (pyrope-almandite) with
a specific gravity of 3.99 and 0.729, MnO (468).
Tie Siding Area; (See FELDSPAR) .
Utopia Tunnels, sec 9, T. 15 N.,, R. 78 W. Garnets in a hornblende schist
have been found in this gold prospect (168); (See GOLD).

Tone Prospect. Large garnets, some of which weigh over 2 Ibs. have been
found in a biotite schist body near the lone Prospect. Most crystals do not
show good crystal faces, and are not of gem quality (13, p. 381); (See FELD-
SPAR).

Carbon County
Encampment area; sec. 14, 'T. 14 N,, R. 8¢ W.; 2 or 3 mi. south of Encamp-
ment. Large perfect garnet crystals have been found. Analysis: Si0,—38.94%,
Fe,0;+4-A1,0,—=52.43%,, Ca0=1.769,, MgO=5.27%, loss on ignition—1.61%
(222) .

Converse County
Jasper Mine, Douglas District; (See COPPER).
Mormon Canyon; secs. 11, 12, 13, 14, T. 32 N, R. 76 W. A scheelite-bearing

quartz vein contains abundant garnets and other lime silicate minerals (308) ;
(See SCHEELITE) .

Crook County

Nigger Hill Area. Abundant, small, red garnets have been found in this gold
placer district (374, p. 179); (See GOLD).

Fremont County
Abernathy Claim; (See SCHEELITE) .
Dawn Claim. On a ridge between two branches of Hoodoo Creek, lime silicate

rocks at a scheelite prospect contain accessory garnet. (562, p. 10); (See
SCHEELITE).

Hoodoo Creek Claims; SV sec 22, T. 40 N., R. 93 W. Garnet is an accessory
mineral in scheelite claim (562, p. 9); (See SCHEELITE).

Roberson-Muirhead CGlaim; (See SCHEELITE).

Stardust Claim; SY2 SWY% NW14 sec. 22, T, 40 N., R. 93 W. Scheelite crystals
are embedded in a zoisite, epidote, and garnet matrix (562, p. 9); (See
SCHEELITE) .

Copper Min. area; SWl4 sec. 22, T. 40 N., R. 92 W., 20 mi. north of Shoshoni.
Locally, garnet, epidote and actinolite arc associated in the country rock
at a scheelite prospect (217); (Sce SCHEELITE).

Sweelwater area. Garnets “were accidentally discovered in large quantities in
the bed and alluvial bottoms of the Sweetwater River at camp 13" (154, p. 104) .
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of approximately one mile. This bed, which strikes N. 50° W., and dips 23°
SW., crops out as a hogback. The rock, as exposed, is a yellowish-gray fine-
grained cross-bedded soft and poorly cemented quartz sandstone. Samples
from the lower 20 feet of this hed were analyzed as follows: $i0.,—96.089%;
Fe,0,—=0.16%: A1,0,—0.099,. A second sample, taken from a location one-
third of a mile north of above, was analyzed as follows. 810,=96.929, Fe.O;—
0.10%; A1,0,—0.109,.

SWY4 sec. 27, NE; and NW14 sec 34, T. 58 N., R. 95 W. A bed of sandstone,
similar to that of above, but of somewhat poorer quality, strikes N. 32° W,
and dips 5°-15° NW. The bed crops out as a well-exposed dip slope with
no overburden.

Els sec. 15, T. 55 N, R. 95 W. Sandstone averaging 30 feet thick crops out
for approximatcly one mile along a hogback ridge. The outcrop, which is
approximately 300 feet wide, strikes N. 43° W., and dips 22° to 30° SW. No
overburden is present. The rock is a yellowish-gray fine-grained moderately
hard and well-cemented cross-bedded quartz sandstone. The upper half of the
outcrop is thin-bedded, while the lower half is massive or thick-bedded.
A composite sample taken from a small quarry in the lower massive bed
and from the outarop of the upper thin-bedded unit was analyzed as follows:
810, —=95.109,; Fe,0,=0.28%; A1.0,—=0.229%,. The quarry in the lower mas-
sive unit was the source of glass sand used in the Lovell glass factory, which
was operated during the period 1918 to 1927. In 1926, it was reported that
the Salem Company Cooperative Glass Co. manufactured window glass at
Lovell utilizing sandstone from this deposit. Note; all of the above analyses
were performed by the Natural Resources Research Institute at the Uni-
versity of Wyoming.

Carbon County

Along the eastern end of the Fervis Mountains in Tps. 25, 26 N., Rs. 86, 87 W,
extensive Quaternary sand deposits centain 99.79% quartz, and 0.219, iron
minerals, A washing operation will reduce the ivon content to 0.049,. The
sand is stabilized by a sparse growth ol sagcbrush over most of the area, but
some dune sand is moving from the southwest to the northeast (151, pp. 41-42) .
Recent analytical work by the Union Pacific Railroad indicates that the per-
centage figures for quartz are incorrect; they report that these sand deposits
contain from 20 to 509, feldspar, some of which is plagioclase.

REPORTED OCCURRENCES

Carbon County
Freezout Hills; T'ps. 25, 26 N, R. 79 W., 25 mi. north of Medicine Bow.
A soft, white, porous, medinm-grained sand in the Jurassic Morrison forma-
tion crops out in this area. Therc is ne iron stain visible (434) .

Fremont County

East Fork Sheep Creek; T. 6 N., R. 2 E., (Wind River Meridian). A white,
soft, medium-grained, non-ferruginous bed of sand more than 100 ft. thick
crops out in the Jurassic Morrison formation along the creek, and may be
traced some distance along the strike (568) .

Platte County

Cassa area; secs. 33, 34, T. 29 N, R. 69 W., 8 mi. west of Cassa. A 70 ft. thick,
white, medium-grained, soft, porous, Jurassic sandstone is a potential source
of glass sand (434).



no uayel s1om $1988nu Auew pue ‘ued wd gggs 01 008 wody, sued (oaesd
a1 “por paq uo saoerd ur 1wy (gg-1¢ dd ‘ge) porodor osie Ja[aaq PA ‘D
1d gg'1¢ poSemar yiym P9 s2100 ur paeif jo 'spd md 000’09 parew
115> oary 01 pajtodar osfe s uein “pi ‘no 1d gepg 28ewae 01 paadxo am
WIgs a[qe[rear spA nd (00'000°§ 12A0 JO [EI01 B 1M 1] 9 1B [9aid 211 jO
idop a8eraae a1 parewnss oym uern ‘N I patonb (gz °d ‘gg) 19Peg

“(z6) "ph o 1ad 91§ ‘Yo saar( : (go1) PA mo 1ad 018 ‘paead o
$.2100Jy SMO[[0] SE 1M §1591 110 "pA Mo 1ad gz 1§ paSewar aarid oyl eyl
poieys (g6) 19799 Q0BT UT "duUlj GC6° OF D6Y’ SeM PUE ‘p[oS amopy,, S[qrIdpISUCD
s ‘aoueieadde ur poSfel pue asizod sem pod oyl jo SO ‘pro8 ur pk ‘o
wd ggos poSewar paeis a1y serdnog ey (Zo1) o6l ur parrodar xapag
* (z01) ss1ouf pue 1s1yos Jo ke[ [BUOISEIIO U SUTRIUOD UPIYM ontueid Aeid pue
pat uo o spaead yea1) sefEnoq ‘Tw ¢ Moqe 10y Y1) seidno dn yuou

PuLIX> pue “m 6L M “N FL L ‘01 998 ur uidq swrep auL ‘saomjd (uvqry
funony Aueqpy
SLOAdSOdd

‘Bunodpy ur aeak yoea paonpord Lpensn st ‘paamorq ‘pros
1oed Jo s20UNO MIJ Y I9A0RX 01 I[MDJIP S IBYI PIOS PapIAIp Aouly ure
-uoo siooefd Auew ‘uonippe ujp “AzIs [[BWS JO pur dpeid MO[ II8 I1BIS I Ul s1ad
-sord ppo8 xaio 1sopy 000°000°3S APrewrxoidde e sourw 11EMIPIMG A1 WOL
(fimanpe jso1eaaf Jo s1eAA) FLRI PUB GOR[ UM uorndmpoxd 101 pajewnsd
(pz -d ‘Lop) wSwy ‘g ‘s uasaad 2 01 panunuod sey uondnpold JusNIULIIUL
pue (E1F) S.OF81 U1 UL PINSI] 191EMIIIMG YT UL PIIDA0ISID 1811) Seam PlOD)

'$YP0L DAISIITUT AIRTIAL, YIIM PIIRIDOSSE ‘BALE S[[TH YR 211 woy paiiod
-a1 are SIPLN{PI PIOO PIOS SN[ B IB3( S[PARIS AlRNID], ‘SEAIE [RIDAIS Ul ‘pue
sioe[d prof opeid-mof urejuod sweans juasard Augpy ‘$2100 UTBIUNOW U] UI $}I0L
uetquiey-axd a1 ur Apporyo ‘Burwodpy ur peaidsapia aae sisodap prod [ewg

‘WO110( [UUEYD WIEDLS D11 1EIU DIIMIWOS A[[ENSN DANIE §8I]
atom sty amym sodepd ur 1o paq weans e ur saoepd mop ap ur ydnes Ljjensn
st prof sooepd ‘Anaead oywads ySiy s jo asnedag souea  (sjeiow pakoqe jo
jusoaad) ssouduy st ySnoyl ‘oaneu sfeme s1 pod 190v[d ILLAR[ED pue JLBU
-uaIy ‘9IUBAJAS S[EIUIW Y1 UL WNLNP] s pautquod st pjod Apuanbaiy ssog
‘SUIDA U] PUNO} USYM I0A[IS yim padofje 1o ‘daneu sjjensn st quawRP LUl
A[[eoTwaye E st 11 asnedag sisodop aoord pue upa y1oq ul punoj st ploo

a1o09

‘sypoux oussean|
jo uonnquisip [ewudd oy smoys (eggg) dew o18ojoad areis oy deds jo e
JO 95NEIIQ PUNOj UIIQ DABY SIUOISPUES DIIUOINELS 219UM SUONEIO[ YL [[B ISI[ 01
apqussodwt st 11 “onuoone[S Os[E 21 SOUOISPUBS SNOIEIDI) PUE UBLGWIE) Iwog
-lopue Iesu YY1 pu your Aj[enadss oxe spaq 953y, "UOHIBWLIO] 2DUBPUNS S JO
jaed 1addn a1y ut spaq juaisisaad ng ‘unp ur Sunmospy Ul punoj sI ANTU0INE[)

ssureas zirenb pajenosse woy
osqeredas Aprpeas st a1 ‘Anawad ogoads ydiy s jo asneoag punodwiod jeyl 10j
20unos enuatod e st pue yseiod jo safeiusniad dpfrLIEA SOLLIED ‘19AIMOY ‘[EIIUTW
oy, -AJurew ‘s1pULIJOS I91EM 10j PAST DIL | SPUBSUIILE, ISIUJ, ‘S[EIIUIUL IEDI[IS
LYo Jo/pue ‘spudjquioy ‘ediw ‘dusne jo pnposd uvonewe oy Aqeqord st iy
'sa10Us [eIUdUNUOD Ieau pansodop sjuawiipas aurtew ur sdumy ao sureid papunox
[ews ur punoj &(rensn ‘91ed1is wnisseiod pue uoar sNOIpAY B ST ANTUOINE[D

ALINODOVTO

6L PI09—2n1U0IND])



80

Geological Survey of Wyoming

weighing from one to twenty penny-weights . . .” and that “I made a test
on bench land or rim rock between this creek (Dave Creek) and Douglas
Creek. We ran twenty-five cubic yards of gravel through sluice boxes, and
cleaned up 31 pennyweights of gold of value of $29.45. In the black sands we
found about $5.00 or $6.00 worth of platinum . . . The gold is from 0.900 to
0.950 fine and generally bright and easy to amalgamate.” The placers also con-
tain a small amount of palladium (92, p. 29).

The references to Albany County gold placers are very vague, and no
accurate locations are given. The names as used in this report were taken
from the original works, but the present authors can take mno responsibility
for the accuracy of the locations given for the various workings (see also
Douglas Creek Placers, Douglas Consolidated Placers, Home Placers, and Spring
Creek Placers) .

Albatross Claim; in the “Lake Creek district.” A vein of jasper-iron quartz”
7 ft. wide contains $6.00 in gold per ton (1900 prices) and 4% copper. A
30 ft. shaft was sunk on the property (9, p. 15).

Annie Mine; Jelm Mountain; (See COPPER).

Antlers Mine; 12 mi. southeast of Laramic in the “Black Hills Range"”
(Laramie Range). Beeler states that the mine is located in “an immense
‘blowout’ or chimney and is purcly of cruption origin. It is elliptical in form
and is about 300 ft. wide by 500 ft. long.” The mineralized material is
mostly quartz and feldspar, with limonite, and assayed up to $15.00 in gold
per ton (1906 prices). Becler estimated the whole ore body would average
$8.00 in gold per ton, and that “there are 1,000,000 tons of ore in the first
100 ft. of depth” (92, pp. 65-66). The authors are of the opinion that this
type of ore pipe is not likely to be found in the Laramie Range.

Centennial Ridge; sec. 9, T. 15 N., R. 78 W. Small gold bodies have developed
in quartz veins in hornblende schist and chlorite schist, and are probably
genetically related to granite pegmatites, according to Vahrenkamp (572) .
Copper Queen; Jelm Mountain; (See COPPER).

Copper King; (See LEAD) .

Douglas Creek Placers. The [irst placers in the region were discovered in
Moore’s Gulch in 1868, and about $8,000.00 worth of gold was taken out in
1869 (92, p. 14). The gold was found in Lake Creek, Muddy Creek, Spring
Creek, Keystone Creek, Beaver Creek, Lone Gulch, Horse Creek, Gold Run,
Joe’s Creek, Moore’s Gulch, Dave's Creek, Ruth's Creek, Bear Creek, and
Willow Creek, in an area 15 mi. long and 10 mi. wide (92). The gold was
coarse and jagged and many particles had considerable quartz attached to
them. The nuggets weighed from 15 to 68 dwts. The gravel beds are from
3 ft. to 10 ft. thick; the average is about 5 ft. (92). There was a little platinum
associated with the gold, according to Beeler (92).

Douglas Consolidated Piacers. On Douglas Creek, extending from sec. 10,
T. 13 N, R. B0 W, to sec. 2, T. 13 N., R. 79 W., a distance of about 8 mi.
and on Muddy Creek for a distance of about 5 mi. from Douglas Creek to
the south line of sec. 18, T. 14 N, R. 78 W. The gravel averages 6 ft. thick,
and lies on schist and granite. Beeler quoted Grant, who claimed the gravel
averaged $0.35 per cu. yd. (1906 prices), with about 25% coarse gold. Pan
tests varied from $0.70 to $1.75 per cu. yd. in sec. 19, T. 13 N.,, R. 79 W., to
$0.9214 to $1.05 per cu. yd. in sec. 15, T. 14 N., R. 78 W. Pan tests in sec. 25,
T. 14 N, R. 79 W,, yielded $0.49 to $1.25 per cu. yd. of gold which varied
from 0.911 to 0.950 fine. One sample from this locality contained platinum
(92, pp. 17-26) .



(ava1 298) fuawny Fury saddon
(avat 99g) fuuwpn ayrg Sig
[RIUUDIUIY) S1904351(T DIV} DT

*(939) "5,0G61 U1 Ul PA[E3S 1JEYS PUB PI[IUBWISIP
juepd dulw Yy pue ‘GEET PUB 9If1 Ul papnpuod aiam suoneiado dnueap)
“(z1 d ‘cop) 000968 e paremmnsa sem uonpnpoxd eior pue ‘(ySwy 4Aq
uaA1d 1ou saud jo a1ep) um aad p¢ggs sem 210 2 Jo anfea 8vIAAY ApPIM
1991 9 01 7 sem utaa ayp - (gr d ‘g) dwmp sy uo suor poo'g pue WS ur
210 jo suol pO'p01 2Aey 01 pautodax sem suru Oyl ‘HE8| ur ‘1aaamor ¢ (9zg)
¢681 ur pasean suoneiado opess-ng - (9z9) uonemddo ur paserd sem rTu
dwes uoi-gF ® ‘0681 ur ' (31 "d ‘coF) uni 210m SILAP JO 199] (OO'G INOQE pur
(g1 *d ‘g) uraa muienb-prod e uo 1995 cog Jo Midap (L1071 B 01 JUns SEM IJRYS V"ML
6L "W N FI L ‘8% 998 V{MN o1 seiSno( uo auoisfay 1 urjy auojsay

(MAJJ0D 99§) ‘Eoxe SaWOR[-2u0Isiayf ‘dnoicy sosuvy

‘(£12) uo1r aad 1aapis jo ‘zo zz pue pod jo ‘7o go0
PAaMOL[S 210 UNI-DUIWL,, JO SISA[BUB UY [RIUUIUI) IBIU 2wy 2ouapuadapuj

*(101) paaaie pue paypea] [[NS sem ulda a1 ‘qidap 3y ¢g¢ 1y -oorjIns oyl 1w
21IUOWI] PUE ‘DINBWIY ‘DIYIB[BW SUITRIUOY UIDA UL, "9PIM 1] 0] O 1J § UIPA
zirenb B i 1pRI00> Ul 2ae S1SIPs pauteid-souyy pue | oueid onuolp,, Aeio
PuoISAdY dA0qe Tw [ “M 6L M N FI L ‘GT 98 {dnoun asuspuadapug

“(L17) saead Arenaag, ur aaoepd e sem 31 a0 omewdod v yum
paiemosse ses plo8 oyl W M 8L W N FI L ‘ST 998 fwwn apoT qni
“(F01) "smp 9 paySram 1988nu Hup CpPuueyy weans 2yl ssone Junind
LOILOIP,, puE JSIgRs Jo SIaAB] sutiuoy pigm ‘ontueld st yooipaq oyl
"(gp) (soord 1g1) pA o xad §z08
01 8108 PasSeidar pue “poipaq 1B punoj sem prod oyl jo Isopy INIWEIP Ul
‘ur [ 01 ‘Ul [ Wolj $1pmoq yim Spry 3y g 01 3y ¢ st paeid oy ‘Suop 000z
PUE 2pPIM 1] 08 01 "1 (09 B[] MO[[IM B Ul PUE Y221 IDABIF MO[I(] ISIBOD §SI] ST
19ae18 1], IOM 01 J[EIOARJ JOU SI PUEB ‘APIM "1J (GZ 01 "1J (8 S ‘191dWeIp
ur 33 § 01 7 [ 21ueid Jo SIAP[NOG SUTRILOD 11 ‘Y291 JI9ABIE JO inowr 3yl
asoqe funowe pue uonisoduod pariea jo st [paeid oYL ‘sy9a1) Ioawag pue
wﬂmsaﬁ— uo “M 6L M N FI L FE PUR LE ‘B8 18 ‘G1 ‘01 198 820 d FWOE
(1) woy xad o[ veyn ssap padesse sopdues
a1 jo jrey-suo moqy wnunerd pue prod ur uor 1d 899§ pue 09 1§ uAMIaq
padesse [eliEW Y[, 'SP YIM pajeosse, aie suoniod pazifemurwr ayl
pue ‘piod 92y surejuod | zitenb paquoeosdsuoy, aoejins Ay 1y [EANIA aIE
PUB IS2M-1SB2 2YLIIS SUIDA puB 'SayIp ‘§ISIYIS “ISIYDS IPUI[qUIOY URLIQWIE)
-1d M0 supA pue (SOOI YIEP 1910 PUB ISEQRIP I0] DILIOIP, IS SIOYINE
Aprea  [eaaass) aworp, pue omewdad zizenb jo soyiq C[euusIuS)  woxy
g omoqe ‘M 84 M “N 1 L ‘6 998 f‘aworpuds Sunapy umosn uapjoo
(g1 °d ‘gpy) owuesd ur aprydins uoar anym,, Jo sayounq pue skau
-pry 1endaaar jo paistsuod axojoxd oy, [2a3] 12ddn a1 woxy padois sem 210
Jo unowe adre[ v, I Q0T & YHP 1OYs B PUE ‘[2AI[ "I 0§ AY1 B PYUP Jo 1
031 unm ‘doap 3 091 sem yeys ouL - (16-6F "dd ‘gg) nenuu0 01 INOYFIP
sI plo8 a1 mq opim Iy ¢ 01 )y ¢ uwa zxenb v ur paureiuod st amoyuid
SNOIJUNY M 64 M "N FI L ‘33 098 YAUS ‘QU0Isidy IBdU fauily 2ouaio)
“(p1 +d '6) wdap
3 g 12 uoy 1ad prod wr gg9($ pue saddod %ggz pakesse apim U B ULA Y
"M 6L M "N OEI1 "L ‘9 235 ‘urejunojy joojspuay jo doi uo fwiwyy marvivg

(AAIdOD 235) ivary Y0oIqINST 19ads04g pyIAnT
“(avaT 998) faurpy yoouquaisy

I8 P09



82 Geological Survey of Wyoming

Maudem Group; Keystone-Holmes area; (See COPPER).

Medicine Bow Mines Co.; Keystone-Holmes area: (See COPPER).

Rambler Mine; (See SILVER).

Rising Sun Claim; (See LEAD).

Sherman Group; southern Laramie Range; (See COPPER).

Spring Creek Placers. Three and one-half miles of gravel on Spring Creck
were reported to vary between 50 ft. and 150 ft. wide, and to average 4 ft.
thick. In 1895 1.200 vds. of gravel yielded $1,000. The gold was coarse and
jagged and confined to bedrock. Nuggets weighing between 1 dwt. to 17
dwts. made up $400 of the 51,000 (92, p. 24) .

Strong Mine; southern Laramie Range; (See COPPER).

Tenderfool Group (War Bonnet Group); (See COPPER).

Three Cripples Mine: Esterbrook district, NEV4 sec. 16, T. 28 N., R. 71 W.
A 90-foot shaft was sunk on a “large lead of pyritic iron” (pyrrhotite?),
which contained values in copper, gold, silver, and traces of nickel (352, p. I1).
Traces of sphalerite are also reported from here (639).

Ulecahomo; near the Strong Mine in T. 16 or 17 N.,, R. 71 W. A 150 ft. shaft
was ‘unk on a quartz vein which contains pyrite and chalcopyrite. The vein
material carried up to $1,000 in gold, with some silver, nickel, and copper,
according to Beeler (92, p. 63), but this probably represents a picked sample.
Utopia Tunnels; sec. 9, T. 15 N., R. 78 W. A small amount of gold is associ-
ated with shear zones in the hornblende schist. The gold is reported by Dart
to be associated with garnets, and also to be in quartz streaks. The mineralized
zone is supposedly cut off by a flat fault (163).

Big Horn County

Bald Mountain Area; T. 56 N, R. 91 W. The basal gravels of the Deadwood
formation contain fine-grained free gold where they are mixed with the dis-
integrated portions of the underlying granite. The values are rveported to be
low (169, pp. 112-113) and are irregularly distributed. These rocks crop out
on the summit of the Bighorn Range, near the Montana-Wyoming line (189,
pp- 66-67) . The highest assays reporied arve $2.00 in gold per ton. The mills
proved to be unprofitable to operate (168, p. 307).

Fortunatus Mill; T. 56 N., R. 91 W. “Some of rhe small intrusive dikes or
chimneys about Fortunatus Mill are reported to contain some gold, but the
value is low and the extent of mineralization small” (168, p. 507).

Carbon County
Albion Claim; (See LEAD).
Big Creek Mine; (See COPPER).
Bridger Mine; Sierra Madre Area; (See COPPER).
Bonita Prospect; Sierra Madre Area; (See COPPER).
Charlie’s Glory Hole; sec. 29, T. 26 N., R. 84 W. Free gold occurs in a quartz
vein emplaced in a small fault zone in chlorite-muscovite schist (619) .
Cooper Hill; 'T. 18 N, R. 78 W, Beeler reports that the float from Cooper Hill
is very rich in gold, galena, and copper (“up to $34,000.00 per ton,” 1906 prices).
In a mill test, the tailings were richer in galena and gold than the original ores
(92, p. 60). A large dike ol “sugar” quartz exiends along the west side of the
hill, and contains free-milling gold which averages $2.00 to $2.50 per ton
(1906 prices). Beeler's statement about the richness of the float probably

refers to a picked sample and hence is not typical of the entire deposit (92,
pp. 59-61) .
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iron oxide-filled box work structure. Free gold and chalcopyrite were observed
on the dumps (619).

Tennant Creek Area; sec. 21, T. 14 N, R. 84 W,, 414 mi. from Encampment.
The claim is located on a body of schist 500 ft. wide. Three quartz veins lie
within the schist, and are parallel to its strike. The higher values were found
in the quartz, but some of the schist assayed $2.50 to $3.70 of gold per ton
(1927 prices). The quartz contained gold, silver, and lead, and assayed from
$15.00 to $112.00 per ton (1927 prices). (227).

Tennent Creek Area; sec. 22, T. 14 N., R. 8¢ W. Sierra Madre Area (See
COPPER).

Three Forks Group; Sierra Madre Area; (See COPPER).
Waterloo Prospect; Medicine Bow Mountains; (See COPPER).

Converse County
Snowbird Group; (See COPPER).

Crook County

Bear Lodge Mining District; 8 mi. northwest of Sundance. Fluorite veins are
reported to carry up to $120.00 per ton of gold (1910 prices). “Pegmatites”
also carry free gold and assay “$5.00 or more per ton” (352, p. 2).

Copper Prince Mine; (See COPPER).

Hutchins Consolidated Gold Mining Co.; secs. 17, 18, 19, 20, T. 52 N., R. 63 W.,
8 mi. north of Sundance, in the Bear Lodge Mountains. Pre-Cambrian granite
is associated with Tertiary syenite-porphyrys, and a few tinguaite dikes. Phono-
lites intrude the syenite-porphyry. A series of mineralized fissures strikes north-
west and dip northeast; width of individual fissures is less than 4 in. Fissures
are filled with fluorite and quartz, with limonite at the surface. The gold is
cither native or in the telluride minerais. Pyrite is ubiquitous in all rocks, but
contains no gold. There is one “massive vein” of psilomelane and pyrolusite
(380) .

Nigger Hill. “The Nigger Hill placers are comparatively small but numerous
and have yielded rich returns for the area minded . . . [Gold is] mingled
with great quantities of tourmaline and cassiterite and innumerable small red
garnets . . . while many nuggets and grains of gold are found attached to
fragments of glassy quartz, and . . . talcose schist” (374, p. 179).

Warren Peaks; T. 52 N., R. 63 W. “Hall a mile northeast of the central peaks,
a gold-bearing ledge was discovered and traced in a northwest and southeast
direction for several hundred yards . . . and merging on all sides into the ad-
jacent trachyte rocks . . . The prevailing rock was a coarsely-crystalline feld-
spar-porphyry, with a fine porcelain-like matrix, breaking with a sharp con-
choidal fracture . . . and large masses of rock in the middle of the ‘ledge’ were
made up of feldspar, intermixed with irregular mass of limonite iron ore and
black oxide of manganese.”

“No gold could be detected . . . by the eye; but . . . specimens collected
showed the presence of a decided trace of gold, probably contained in the iron
and manganese oxides” (385, p. 287).

Fremont County
Bridger District
Copper Mountain. Iree gold, partly in quartz veins and partly in association
with copper ores, is found in pre-Cambrian rocks (169, p. 113) ; (See COPPER).
Fremont Group; (See COPPER).



*(gg-1¢ dd ‘¢q) ouadd a1 ySiy axe suea yinos-yuou oy, ‘prod
a1 yum aureuuno) pue ‘oniddoussie sureiuod zixenb ayy capm cur g 01 dn
SIUDUT M B WOIJ AIRA SUIDA [BUPIAIPUT {{INOS-[[1I0U PUR 1SIM-ISED LS [PIYM
suIaisks om3 o1ur papralp aq ued sudp -uol tad prod jo -zo g1 SuiSeiaae 10 Jo
suo1 (o9 padnpoad durw Ay, “WONOG Y] WOL 1JLIP JO I OF] PIM “uns usaq
sey yeys '3y o1 ‘Juounredwos-oml ¥ UM 001 M “N 62 "L ‘Z3 95 JO 121U
a1 ur paredof ‘aurpy 2eig axrdwry 9yl PI[[Ed MOU ST SWIB[ 3SIY] JO UQ

00'g 96°1 ¢OW L 1T 1 19 J0
SPE3[ WO1J UNI [BIDUIO

00°F 08°I SON L 1A
‘I 1 WoIj uni [BI2UID

080 0L aurfoie)) “1288nN proo
PUIW WOIJ UNI [BI2UIC

12A[IS ‘7O piog ‘zo

(zz) :mopaq uaAld aae ‘g6l ‘(ady ur apeur siessy 'OUOZ IRAYS JUIES YT UIYIIM
g ‘speawdiul 13 0f 01 1y O Aq poreredas sumdA JPUNSIP INOJ 0] PIIYY IARY
SUNEP 21 jo swog -yedr pue zienb surmisin urejuod suma suog -prod
pue 21uddouasie ureIUOd puR PIIOI[IS JIB SISIYDS O] suda oyl 01 judnelpy
‘sarnssty a1 Suoje sauoz ul paINqIUSIp are sjeuIwW 210 - (z7) soInssyy pue
sauoz 1eays ul sypou drydroweidw jo ayins oy rresed syukdoussie jo speisiin
poreutwassip [[ews pue prof aaneu Surureiuoo suwa zuenb [eonmoa Apean
[EJTI9A JIB PUB T 09 N YIS Sw1ps pue saie[s pasoydiowwiapy Ko
SSEJ IN0S JO 158D “TWI AT “M 001 M “N 65 "L ‘33 998 fo) Sunap [ puv g
«(1¢¥) yimos dip pue g
208 "N 231s sutaa 2y somnewdod s pajersosse Isiyps ur sua zienb ur
punoj aie sanea pod [rews -sfundg dnoury jo iseayirou 1w | pue ‘sifuoy
JO You fur o MOqE “M §6 "M “N 1§ "L ‘§1 995 VTS YUS Puy uosiopuy
" (ALIMAJONISHY 238)
‘$au0z IeAYs pue suiaa ziienb ur ayaddoussie pue pof ureiuod sinej 159M-15E2
ayl ‘s1[Nej YINos-yliou pue 1$aM-15e2 Aq IO SI woIR AU, seayirou afunyd pue
ISIMYLIOU 21 01 PIUINLIIAOC IR SP[O] UL, Paplo] A[[BUIDOSI u3dq ARy pue
‘Aidams dip “seatiiou ayins sypor ayy, “siuswmrpas orgdiowerow uenquieny-sxd
ur punoj aie auidoussie pue po8 ‘eare ssed ynosg-A11) onuepy 2y uf

‘sypox onydiowr
-e19Wl JO S9Ls B ul ‘ziaenb unpm so8urns pue sydapg se sinooo prod aaxy ‘wiy
01 Burpioody swurw auord Y1 Jo SANMIJIYIP 21 PUB ‘DLUISIP Y jo A1y
-s1y Ap1ea oy jo uondissp juappoxa ue uaald sey (ggg-¢zg ‘dd ‘[0¢) puomkey

wLOsIY ssed YInos-ir) snuepy

(NAIJOD 298) Fop Funupy taddon Sunuodl gy

“(3z1) wpwdopaaap 1oj ajqeiose; 1oadsoxd suy 1apsuod Jou pIp IBpPIg
s1addos s B yim ‘maaqs jo ssa) 1o uor ad og0¢ pue prod jo ssap 10 uoy
1ad g Aued sups pue zuenb jo sopdures s8eroay cws1yos ur sua zizenb
yum paieposse are ajuddooteyp poreurwassip pue surers saddod [ewig Csuroa
zienb Aq pue ‘sayip 2iui01p,, pue a3tueid £q 10D are SISIYPS YL 'S GF INOqE
dip pue 15am-152 oIS PIYM s1ake sy Auewr (im *9109 otueid B seY ure)
-unopy Jaddon -1uoysoys jo yirou ‘1w g1 INoqe ‘Y231 YSno JO youerq 1sed
a1 Jo peay Y1 1B “M §6 M “N 0F "L ‘I3 PUB (g '$99s o) Suruijy uojuanry

a8 PIoo



Geological Survey of Wyoming

Big Nugget Claim; secs. 51, 32, 83, T. 29 N., R. 98 W., and sec. 6, T. 28 N,,
R. 98 W, along Strawberry Creck and Big Nugget Ditch. Five “good-sized nug-
gets” are reported to have come from the property (285).

Bilack Rock-Long Creek Area; north of the Sweetwater River, near Rongis. The
geology is similar to that of the South Pass area. Schist layers in granite trend
cast-west, and consist of hornblende schist and mica schist. The rocks contain
“diorite” dikes, but no pre-Cambrian sediments, and are cut by iron-stained
quartz veins. The King Solomon Claim (sec. 36, T. 31 N.,, R. 92 W.) con-
tained northeast trending veins which were stained by limonite and malachite
(103) .

Carrie Shields Mine; SEV4 sec. 21, T, 29 N., R. 100 W. Total estimated pro-
duction for this mine prior te 1916 is $35,000. The average grade of the ore
was $20.00 of gold per ton. The vein zone is 3 ft. to 4 ft. wide; it is a belt of
fractures with discontinuous quartz stringers. The veins cut a gray to green-
ish biotite schist which strikes N. 65° E. and dips 85° 5. Veins strike N. 65°
E. and dip 65° S. The mine is located outside a zone of major faulting (15, pp.
61-62).

Diana Mine: about 1% mi. southwest of Atlantic City. Gold is associated with
quartz veins in a micaccous schist. One sulfide zone has been opened which
contains arsenopyrite and “free” gold. One vein contains pyrolusite. The
White Horse Mining Co. reports the ore averages $25.00 per ton in gold, with
some assays up to $100.00 per ton (579) .

Duncan Mine; one mi. south of Atlantic City. The vein varies from 18 in. to
5 ft. wide, and dips 76° 5. The value of the ore varies from $5.00 per ton to
$100.00 per ton. The ore is contained in a quartz vein cutting schist and dia-
base (378, p. 76). In 1956, 3.000 tons ol orc were shipped from the mine at
£12.00 per ton (217).

Armstrong (15, pp. 54-55) reports the mine is located in NWl4 sec. 14, T.
29 N., R, 100 W,, and that it produced $40,646.66 in gold between 1911 and
1913, About 12 tons of ore were shipped in 1946 which yielded 6.34 oz. of
gold and 0.08 oz of silver per ton. The ore is in a fault which cuts amphibolite.

Ground Hog Group; one-hall mile north of the Duncan Mine. A dike of
“altered diorite” 20 ft. to 100 ft. wide contains several small quartz veins. The
zone is reported to contain $5.00 to $8.00 of gold per ton (378, p. 77).

Lander Belle Mine. A dike of silicified quartz porphyry lying between granite
and schist is about 200 ft. wide, and contains between 52,50 and $5.00 in gold
per ton (1911 prices) (378, p. 79).

Mary Ellen Mine; NEVj sec. 14, T. 29 N,, R. 100 W. The estimated production
up to 1916 from this mine is $125,000. The vein is reporied to be stoped out
for 240 ft. down the dip. Quartz veins cut granodiorite and trend N. 40° W.,
dip 35° SW. and also N. 40° E., dip 30° SW. (15, p. 58). The best ore is found
at the intersections of the two sets of fractures. Jamison reports (378, p. 77)
that the ore was in lenses, and had an average value of $8.00 per ton (1911
prices) .

Midas Mine; one mile north of Atlantic City. The mine is reported to have
produced $48,000 in 1934 (15, p. 62). A polished section of Midas ore shows
that late gold and arsenopyrite entered aleng fractures in the quartz (22).

Miner's Delight Group; sec. 32, T. 30 N.,, R. 99 W,, 30 mi. south of Lander.
Gold-bearing quartz veins are associated with dikes which cut schist, quartzite,
and slate. The dikes and metamorphic rocks strike northeast and dip south-
west. The native gold is scattered through the matrix, and in cavities. Lim-
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(545, pp. 230-231), (see THORIUM). South of Warm Spring Creek, placer gold
is reported in the gravels of Dinwoody, Dry, and Meadow Creeks, in the Wind
River Range (621).

Union Pass; T. 41 N.. R. 108 W. Finely divided placer gold was found (545, p.
230) .

Gold-bearing stream deposits are found along Warm Spring Creek between the
two road crossings. The deposits were worked by Clark’s placer mines in the
carly 1900's. The gold is very fine and probably derived from quartz ledges
exposed in the granite and schist near the headwaters of the stream (584a).

Goshen County

Goshen Hole Placers; 'T. 19 N., R. 61 W., 66 mi. northeast of Cheyenne, and
6 mi. west of the Nebraska-Wyoming boundary. Gravel, probably from an
old stream, contains extremely finely-divided gold. The gravel bed includes
an arca of about 10,000 acres, and is covered by 3 ft. to 12 ft. of Brule and
Arikaree beds (542).

Copper Belt Mines Co.; (See COPPER) .

Hot Springs County
Owl Creek; southwest of Washakie Needles, on the headwaters of Owl Creek.
Indians drove prospectors out of the area in 1867, 1877, and in 1884 and 1885.
“Rich placers, but lack water.” Gold quariz veins are reported on the head-
waters of the creek (16, p. 7-8).

Johnson County
Kelly Creek; at the head of the creek, southwest of Buffalo. The basal sand-
stone of the Deadwood formation contains placer gold. A mill was built and
put into operation, but it was found to be unprofitable (168, pp. 307-308) .
Powder River Mine; SEV4 NWl4 sec. 20, T, 47 N, R. 85 W. Quartz veins
in hornblende schist contain gold and manganese. The schist contains numer-
ous small quartz stringers. A 110 ft. shaft was sunk, and a mill installed.
After running the mill for an hour, the mercury plates were reported to have
been coated with manganese, the gold going off in tailings (317); (See MAN-
GANESE) .
Raoe Brothers Grouf; (See COPPER).

Laramie County
Agat Prospect. One-fourth mile northwest of the Julia Lode, in the Silver
Crown District. Ores assayed 1 oz, to 2 oz of gold per ton. One “exceptionally
rich specimen”™ yielded $280.00 worth of gold and $14.00 of silver per ton
(16, p. 4).
Arizona Mine; (See COPPER.)
Bon Brothers Prospect; (See COPPER).
Colorado Lode (formerly Metcalf) . Chalcopyrite contains gold. In depth, the
vein contained argentiferous galena (16, p. 4). The claim was located “west
of the King David.”
Copper King Mine (Adams?). The ore body is 300 ft. wide, and 2,600 ft.
long, averaging less than 19, copper at the surface. A pay streak 8 ft. wide at
the 130 ft. level contained 11% copper and 2l% oz of gold; the same streak
was found in the 80 ft. level. The vein contained chalcopyrite, copper oxides
and native copper, with a little carbonate and barite (16, p. 3).
Eureka Lode; located just north of the King David Mine. The vein contains
chalcopyrite which yielded $12.00 in gold per ton (1886 prices). One speci-
men yielded 89, lead and $60.00 in gold per ton (1886 prices). (16, p. 4).
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Stinking Water Region; (See COPPER).
Sunlight Basin; (See COPPER).

Platte County

Independence Group, on Slate Creek, 22 mi. west of Wheatland; (See PYR-
RHOTITE) .

Cooney Hill Prospect; (See COPPER).

Whippoorwill Claim (Cooney Hill Group); (See COPPER).

Sheridan County

Gold Standard Placers; T. 56 N., R. 91 W., near the headwaters of Little Big-
horn River. About 650 acres of gravel were marked off along the stream
course. The gravel contains boulders and pebbles of granite, “diorite” and
quartz; the thickness of the bed is not known. Gold within the gravel was in
fine flat grains with jagged edges, “entirely free from water wearing and
present sharp jagged edges when noted closely under a glass.” (120).
Madalynna Claim; NE14 sec. 24, T. 55 N., R. 88 W. A shaft was sunk at the
contact of a diabase dike and granite. The dike contains small quartz veins in
shears (479) .

Mosaic Claim; T. 54 N., R. 87 W, Mineralization has taken place in granites,
granite gneisses, and quartz veins which are iron-stained. Material con-
tains from a trace to $10.00 in gold per ton ($35.00 per oz), 19, V,0, and
traces of lead and copper. A 1 ft. to 2 ft. wide gouge zone in a tunnel 300 ft.
west of the claim contains scheelite (348). Assays made for the State Geologist,
by C. O. Parker Co., Denver, Colorado, are given below (404, p. 3):

Sample No. Gold, oz./ton Silver, oz./ton
4 0.04 0.36
5 0.02 0.50
G 0.025 0.40

The Research Chemistry Division, University of Wyoming, made further anal-
yses of two samples showing 0.109, (Sample No. 6) and 0.269, (Sample No. 2)
tungsten “oxide” (404, p. 3).

Samples from which the various analyses were made are given below:

No. 2—Average grab sample of rusty band 15 in. wide on northwest end
of SW face of cut; No. 4—Average grab sample (quartered to 2 lbs.) of 5 ft.
zone across SW face of open cut; No. 5—Average grab sample (quartered to 2
Ibs.) of 5 ft. zone adjacent and SE of 5 ft. zone of No. 4; No. 6—Average grab
sample of a 3 ft. zone adjacent to and SE of 5 ft. zone of No. 5.

Under the microscope the quartz-rich rocks contain iron-oxide veinlets,
plus a little wolframite and tungstite.

East Fork, Big Goose Creek. Near the headwaters of East Goose Creek a quartz
vein connected with diabase dikes in granite contains a little free gold. The
rock is dark-gray and contains some pyrite and a little copper (169, p. 113). A
tunnel 350 ft. long encountered very little mineralization. In one opening,
$12.00 of gold and $7.00 of silver per ton (1906 prices) were found (168, p. 308).
Nickel and Copper Refining Co.; sec. 28, T. 56 N., R. 88 W, on a ridge
southwest of the mouth of South Fork Tongue River. A 180 ft. shaft was sunk
along the contact of a periodotite dike and a quartz vein, but very little min-
eralization was found (168, p. 308).
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Wind River Basin

Muddy Creek field: The Muddy Creek field covers about 430 sq. mi. in Fremont
County, and contains coal in the Mesaverde, Meeteetse and possibly the Fort Union
formations. The thickest bed is 17.4 ft. and most are lenticular but minable. Total
estimated reserves are 42,50 million short tons.

Pilot Butte field: The Pilot Butte field is located in Fremont County. Coal is
obtained from a 2.8 ft. thick bed of clean coal in the Mesaverde formation. Total
estimated reserves are 360,000 short tons.

Hudson field: The Hudson field is located in Fremont County. Three lenticular
beds occur in the Mesaverde formation. About 14 ft. of clean coal is exposed in
the thickest bed. One bed is persistent and extends at minable thickness for more
than 3.5 mi. The rocks of the area generally dip 13° NE. Coal in the Hudson field
is of sub-bituminous B rank. Total estimated reserves are 58.97 million short tons.
Alkali Butte field: The Alkali Butte field is located in Fremont County. Two
coal beds occur in the Mesaverde formation. The upper and lower beds contain
12 and 16.8 ft. of coal, respectively. The upper bed extends at minable thicknesses
across the southern part of 1. 34 N., R. 94 W. The lower bed extends for more
than 2 mi. with a thickness of 10 ft. The rocks of this field average about 30° in
dip and the coal is of sub-bituminous rank. Total estimated reserves are 89.50
million short tons.

Coal in Ts. 53 and 34 N., R. 96 W.: Logs from drill holes in the Beaver Creek
oil field show estimated reserves of 507.47 million short tons at depths less than
3,000 ft. The coal is of sub-bituminous rank.

Powder River field: This field includes about one-third of the total area of the
Wind River Basin and is located in Natrona and Fremont counties. Most of the
coal occurs in the Mesaverde formation, but minable coal also is present in the
Lewis, Lance and Fort Union formations. All the beds are lenticular. The thick-
est bed contains 9.8 ft. of clean coal, and some beds persist for 2 mi. at minable
thickness. Dips of the beds range from 20° to vertical. Total estimated reserves
are 176.86 million short tons.

Hanna Field

‘The Hanna coal field covers about 750 sq. mi. in Carbon County. Coal is
found in the Mesaverde, Medicine Bow, Ferris, and Hanna formations. At least
69 coal beds are more than 3 ft. thick in the field. One bed contains 23.4 ft.
of clean coal. Coal in the Mesaverde formation is of high volatile C bituminous
rank; that in the Medicine Bow and Hanna formations is of sub-bituminous A
rank. The Ferris formation also contains coal of sub-bituminous rank. Total
estimated reserves of the Hanna field are 3,917 million tons.

Rock Creek Field

The Rock Creek field covers about 450 sq. mi. in Albany and Carbon coun-
ties. Five minable coal beds occur in the Mesaverde and Hanna formations. The
thicknesses of the beds range from 4 to 7 ft. and dips are between 8° and 20° SE.
The coal of the field is sub-bituminous B rank. Total estimated reserves are 505.18
million short tons.

Green River Region and Western Wyoming

Kindt Basin field: The field covers about 200 sq. mi. in west-central Carbon
County. Coal occurs in the Mesaverde formation and ranges from 2 to 6 ft. thick.
The beds are lenticular and dips are between 11° and 75°. The coal is of high
volatile C bituminous rank and estimated total reserves are 3.42 million short tons.
Great Divide Basin field: This field covers about 1,800 sq. mi. in Sweetwater, Fre-
mont, and Carbon Counties. The Mesaverde, the approximate equivalents of the
Lance and Fort Union, and the Wasatch formations contain minable coal beds.
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COBALT

Traces of cobaltite, CoAsS, erythrite, Co,AS5,0,8H,0, and linnatite, Co,5,,
have been found in some of the pre-Cambrian copper-gold ores in southern
Wyoming. No cobalt has been produced in Wyoming, and very little in the
United States. Uses of cobalt include permanent magnet alloys, high tempera-
ture cobalt-chromium-tungsten alloys, as a pigment in coloring pottery, enamel
and glass, and in cutting tools.

REPORTED OCCURRENCES

Albany County (See COPPER).
The Medicine Bow Mines Co. at Holmes reported cobalt in the copper and
gold ores (515, p. 215; 92).

Carbon County

Creede Property (Encampment District) ; located 2 mi. northwest of Bridger
Peak and about 14 mi. cast of the road from Rudefeha to Saratoga. “Pyrrho-
tite ores carrying copper, nickel, and cobalt occur in country rock of horn-
blende schists near a large dike of norite” (539, p. 36); (See COPPER).
Leighton-Genirvy Prospect (Encampiment District); located near the Conti-
nental Divide at the head of Jack Creek. Assays show 0.679, cobalt or nickel
(539, pp. 87-88) .

Converse County
Trail Creek Mine; (See URANIUM).

Laramie County
Erythrite was recported “on Middle Crow Creek, Silver Crown District.”
(16, p. 55) .
An analvsis of the Silver Crown ores shows traces of linnaeite (16, p. 55).

COLUMBITE-TANTALITE

Columbite and tantalite form an isomorphous series which has the general
formula, (Fe, Mn) (Nb, Ta),0, columbite is the niobium-rich member, and
tantalite is the tantalum-rich member. These minerals are found as crystals and
compact masses in granite and pegmatite.

Tantalum was formerly used for filaments in electric light bulbs. At present
it is used in the chemical industry, in some tool steels, for electronic tubes, and
as a catalyst in making synthetic rubber. Columbiun is used as a stabilizer in
stainless steels, and is beginning to be used in alloys.

The columbite-tantalite produced in Wyoming was a by-product from the
mining of pre-Cambrian tin-bearing pegmatites, or was associated with beryl in
pegmatites. No data on production arc available. It is estimated that Wyoming
has produced at least 325 Ibs. of columbite-tantalite (354, p. 2).

PROSPECTS

Albany County
SEl4 sec. 13, T. 13N, R. 78 W., a columbite-bearing pegmatite may be as
much as 200 feet wide and approximately 1300 feet long. Surface exposures
show that quartz and feldspar make up 959, of the rock with columbite
occuring in trace amounts (663) .
Many T'alues Prospect; (See MICA).
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NWlj sec. 10, T. 13 N, R, 77 W., a quartz copper vein occurs in quartz-horn-
blende gneiss (663) .

SEV; sec 21, T. 14 N, R. 77 W., a quartz-copper vein lies along the contact
of pink aplite with pink coarse-grained granite (663).

Annie Mine. Three veins in granite contain chalcopyrite and quartz. The
veins are about 150 ft. apart; one dips 60° N., the other 70° S. They average
3 ft. to 6 ft. wide, and are about 2,250 ft. to 3,000 ft. long. The granite is
interlensed with “diorite” (Several early authors use "diorite” for diabase and
other dark rocks) and with hornblende and tourmaline schists. Limonite, hem-
atite, malachite and azurite stain the veins at the surface; “red talcose ma-
terial” borders the veins. Some of the quartz is gold-bearing (92, pp. 57-58).
Five hundred lbs. of ore from 100 ft. depth yielded 6.39, copper. A 2 ft.
high-grade streak at 135 ft. depth assayed 299, copper and $2.30 gold per ton
(date of prices not given) (405) .

Colorado Shaft-Wyoming Queen Co. A body of chalcopyrite, with stringers
of native copper was found in gneiss and schist at the bottom of a 250 ft.
shaft (92, pp. 54-56).

Copper Queen; located V% mi. southwest of the former settlement of Cum-
mins Citv. A “fissure” 24 ft. thick strikes northwest and dips southwest. An
80 ft. shaft revealed chalcocite, cuprite, tenorite, and other copper sulfides.
Native copper was found at the bottom of the shaft. One streak of “ore”
18 in. thick assayed 659, Cu with a little gold and lead (16, p. 8).

Pelton Creek Area (Copper Ridge district). Copper King mine located in
SEY4 sec. 9, T. 12N., R. 79 W. consists of a 60-foot shaft sunk in quartz mon-
zonite gneiss. No mineralization was observed on the dump, but the shaft
was presumably driven to intersect a molybdenite- and chalcopyrite-bearing
pegmatite cropping out a short distance to the northwest (670).

Esterbrook Area—Laramie Range

Big Five; SW14 SW14 sec. 10, T. 28 N., R. 71 W., 2,500 ft. north-northeast
of the Three Cripples Mine (Sce GOLD). The dump near a 50 f[t. shaft
contained mostly pyrrhotite, with only bunches of chalcopyrite associated with
quartz and feldspar (540, p. 63) . Traces of sphalerite also reported (639).

Brenning Prospect; located in Tps. 28, 29 N., R. 76 W,, on the line between
Albany and Converse Counties. Hornblende schist contains large massive pieces
of chalcocite associated with epidote (540, pp. 76-77).

Copper King; located 30 mi. southwest of Douglas on Crazy Horse Creek.
Lenticular bodies of quartz 300 ft. long within schist, and a quartz vein in
granite carry abundant oxidized copper minerals at the outcrop. Where the
vein is widest, chalcopyrite is abundant. Two tunnels 600 ft. long were dug,
and about 50 tons of ore produced (540, pp. 74-75) .

Eurcha Prospect; secs, 9, 16, T. 28 N, R. 71 W. A quartz vein at the con-
tact of schist with “trap” (probably diabase) trends generally north, and is
about 8 ft. to 20 ft. wide. Limonite stains the vein at the surface, Pyrrhotite
masses, disseminated grains, and streaks of varying width were found at depths
of less than 12 ft. Chalcopyrite is scattered through the quartz, and also in the
pyrrhotite.  Gold was found in the gossan (47).

Hoosier Group; located 10 mi. southwest of Esterbrook, and 8 mi. northwest of
Laramie Peak, in the southeast corner of T. 28 N., R. 73 W. Narrow diabase
dikes in granite on which the claims were staked trend N. 70° E. Quartz veins
with the same strike contain small amounts of chalcopyrite. The Kentucky Bell
shaft opened “considerable” chalcopyrite, and chalcocite (540, p. 71).
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ings were obliterated when the present road was constructed along the west
bank of Douglas Creek.

Gold Crater Group; secs. 15, 22, T. 14 N., R. 69 W., near Keystone, on a small
branch of Douglas Creek. A layer of “quart diorite” which cuts “gray dioritic
granite” trends east-west through the group. Small quartz veins cut the dike and
the granite, and have varying strike and dip. Limonite and copper carbonates
stain the quartz, A vein 10 in, to 12 in. wide in a tunnel carried bunches and
spots of pyrite and chalcopyrite. The material varied in tenor, but the average
was “1 ft. of $20.00 ore” (88).

Independence mine; SWi4 sec. 15, T. 14 N, R. 79 W. The prospect was
originally called the Mammoth. In the early 1900's, an 80-foot shaft with 100
feet of crosscuts were driven near the intersection of an east-west quartz vein
with a northwest-striking shear zone containing auriferous pyrite and chalco-
pyrite. One-fourth of a mile west of the shaft an eastward-driven adit
encountered a chalcanthite-mineralized zone (Monarch vein?) which reportedly
averaged 13.59, copper (626) .

Kansas Group; sec. 12, 'T. 13 N., R. 79 W, on Lake Creek, about 6 mi. southeast
of Kevstone. A 6 ft. quartz ledge in “diorite granite” trends S. 70° E. and dips
south. The ledge contains limonite and copper stains. Some samples yielded a
little gold (114).

Lake Creek mines; SEV4 sec. 2, T. 13 N., R. 79 W. Copper-gold mineralization
occurs in silicified mylonite seams within a broad east-west shear zone (626) .

Maudem Group; SWVj sec. 1, T. 13 N, R. 79 W., on Lake Creek, 3 mi. above
its junction with Douglas Creek. Biotite and hornblende granite and gneiss, in-
terlayered with an occasional schist lens, are cut by a quartz vein which shows
heavy limonite and copper stains. The dump contained samples of chalcocite
and chalcopyrite. The owners assay shects showed “considerable gold values”
(70) .

Medicine Bow Mines Co.; near Holmes, A tunnel 954 ft. long cut “a number of
bodies of ore, and values in cobalt, copper, and gold are reported in these ores”
(92, pp. 4547) .

Rambler Mine (Holmes) ; near the head of Douglas Creek, just east of the Car-
bon-Albany county line, SW14 sec 33, T. 15 N, R. 79 W. The mine has pro-
duced 6,080 tons of copper ore carrying platinum, palladium, gold, and silver,
and was in intermittent production between 1900 and 1918 (561, p. 2) . Fissures
generally trend northwest and dip 40° E., though they are quite variable; they
consist of “jaspilite” veinlets with limonite and hematite in “gray dioritic
granite.” Nuggets and dendrites of native copper were scen, as well as azurite,
malachite, chrysocolla, cuprite, tenorite, and melaconite. “Quantities” of very
fine-grained chalcocite contained minute specks of chalcopyrite. Covellite was
quite abundant and contained 1.4 oz per ton of platinum and palladium.
Ore was found scattered through siliceous and limey gangue. Brilliant vermil-
lion ted cuprite crystals were found, sometimes reduced to native copper (92,
pp. 39-44; 191, p. 97); (See SIT VER, PLATINUM, PALLADIUM).

The country rock at the shaflt is gneiss, weakly foliated, and jointed. A
dirite dike cuts the gneiss. The minerals seem to be localized only on the foot-
wall side of a fissure, and U. S. Bureau of Mines engineers think the ore is
independent of the fissure veins. They suggest that any ore bodies found will
Jip west, in an area west of the present workings (561).



1 (6Fg) Mo[aq uaald
ale ‘opelojo) ‘Iapinog S| uaissun i wapog o1 paddrys 210 jo sfessy ($¢z)
apdypors Aueduion) aatesay s[RIy 211 01 apewt suol (o[ jo juawdiys € pue ‘[2a9[
‘1] (GE 9Yl UO PIIIAOISIP SeM DII[IDYD§ °IIISOYIIOUR ur sayip tueid jo suon
-J9SID1UT Y1 1B PIZI[BIO] 2B III[DPS JO sjunowe [[ews (9pF] ‘UONBIUNUILIOD
reuosiad) maoxy, T "W 01 Surpromy onpoyps 10y Apuaredde ¢ (gpg (466 413)
ueo[ *diop) sdueul] UONINUSUEDY kB opun pauddodl sem surw Ayl ‘¢HET UL

*(gp) 19491 ST wO punoj os[e aram pea] pue wnuapgijow jo sannuenb an
ULy IPIM UL (O] SEM |, Yeams apeid-ySiy,, v {2ad[ "1J 0C§ A1 U0 JUP 110U Y
ur punoj 2I9M NNOIEY Jo s1ods pue sYEINg DIBMIS| UBY] 1JLIP Yllou Y] ut
BYSiy oM aoafis pue prod a0y sfessy oyruead pooepdar Apusredde syuaddooreyn
3O 13 G INoqe ‘JJUP IIOU Y] U , UIA-ssoxd,, v ur srkdoopep jo sassewr pue
‘syeaIIs ‘sapung jo 33 0g Jo ey B (Lo6T ul) pamoys juap saouy airddoopeyd
PUE “DITUI0Q “DIDOI[ELD PIUTEIUOD PIM udA zienb paysnmd v jo *13 ¢51 1D [249]
¥ 06F 211 U0 JUp YINOS YL, *IF f 01 1) [ WOIJ PILIBA IPIM DY [94] 1] 0CT
21 U0 I[3AI[ "3 OO 21 UO IPIM "UI § 1] £ SEM UIDA [EIDUTUL DI [, "S[elouiu paje
UTWISSIP PIUTEINOD IPIM OXqqed ur sem /O] UL 1JEYS DI JO WON0q L

‘[9A3[ ST MO[3aq ISaM PUE [9A3] “1) OST 21 2aoqe 1sea sdip 11 sypdap -1y g6 e
9PIM "1J T PUE ‘2DBJINS IYI I8 IPIM °1] § SI UIA I L, "2IDOI[BLD 2WOS ITM ‘D11
-uioq pue gAdoojeyd a1am $310 a1 [243] st mofag “1addod aaneu pue ‘9adno
‘B[1020sAIIP JO JUNOWE 12583 B im ‘sareuoqres taddod smm s[eourw oy
a1y “aas] wwddn a1 uy ssopyns pue xaddos saneu jo Junowe [RWs B UrRIUOD
ospe sutaa ay [, ‘sdoxmino zizenb a1 ureis anpeew pue ‘oinze gInEWIY 911U0
-y saaniveLy oyl s[[1y zienb pue ‘parnery axe ajruesd pue soqIp Ay aurw A
1V aNsoiIoue pue o1tuerd par ut s1yps pue sspud jo stakep pue | ‘sayip orqqes
PUE 2IMI0Ip,, M pateposse st lsodap [EIRUIW 9y, "¥9A1) ISIOK] JOo peay
1 xedu "M [L Y N LT L ‘8§ 998 "M 1L M N 91 L ‘§ 998 fawgy Suog

(L9 *d “1£1) wonewsoy tadsen sy pue
anue1d uenquien-aad usomiaq asoyre sreudaaduwr taddoed saneu jo Junowe [ews
e pue sureis 1oddoD, "M G4 M N S "L ‘G 098 AN fuupn uowojos Sury

“(L6) A oGF "N sdip PEIUCD
ayr "vewuod amua o) neudardur 1addod saneu pue sseuoqaes iaddos
jo sjunowe Jurdlea pue “PEIUOD JYI IBdU 10 Je SI1] 212 ‘ziaenb aurg jo ojmi
-wopuod jo paq,, v -1addod pazifeso] auoisaw] pue 2jturis par Jo VBRIV YL
‘Bumpadsord [emBuo a1 o1 pop worgs ‘opuew ooepns ur punoj sem taddoo
AEN "M 8L M “N €1 L ‘65 095 ¥iMS {(Buipig a11) dnown wopg aaddon

“(p) dnoin puepiog oy
3o 1ted e st wadsoxd sy, | 'sax0 aprydins xaddo> pue uoar, jo sassewr awos pue
‘aunze pue anydew surejuod domino zixenb sy AqpedoT fuayoiq pue paysnio
a1e YPIYM Jo [[ ‘ssoud pue ‘SISIPS | SaNIP 2I0IP,, YIIM paieidosse st aruerd
Y, 199J paipuny [e12A3s 10] Ino sdor pue spuerd par sino zuenb jo uma
1F g UV CUBMLIYS JO WINOs ‘T 9 “M 14 W “N ZI "L 01 29 {dnotr) wauvong

“(L13) (3861 o1 1onad paopad)
uol ad (pggd 2ae8 uimiax suo pue aaddos %g noqe padesse [erIEWw oy I

puuakoyd Jo 1M TW ZZ M 04 M “N FL L ‘Fg 998 Swy aaddon najvg
Jfuey srmerey waynog

() wo1 1ad 1aaps 'zo [ pue xaddod % ¢ jo

WnWiXeuw & paiesse 1JeyUS [BIILIDA 1] €€ B Ul PUNOJ [ELDIEI "UIEIUNOJY 100]

SIDPUD L, JO ISIMI[INOS "I G4 INOQE “Yoa1) Appnujy uo payedo[ ‘uav) pnqasoy

¥ 1addop



42

Geological Survey of Wyoming

Date Weight Type Value Unmnnmvacs
12/4/43 10,650 1bs. crude 0.449, WO,
12/4/43 16,660 crude 0.49
12/8/43 10,250 coarse 0.44
12/8/43 14,940 coarse 0.49
12/10/43 11,980 fines 0.44
4/18/43 0.259%, WO, Hole south of shaft
4/13/43 Trace Au, Ag,

MoO; and 0.289, From Dump

Cu

5/8/43 0.20 WQ,, 0.31 Cu Tailings
7/3/43 0.53 WO, First lot from mine
12/23/43 Coarse 049 WO,,

fines 0.44 WO,

The mine was closed in 1944 and has not reopened.

Beeler (124, p. 5) gives the following list of assays, made by W. C. Knight,

University of Wyoming:

No. Depth Gold Silver Copper
1 9 ft. 0.68 oz. 0.88 oz. 19.03 9,
2 9 T 7.86 19.85
3 11 T 13.72 5.08
4 11 0.01 3.20 15.35
5 13 0.04 6.86 38.81
6 15 L 7.70 32.91
7 15 T T 43.12
8 15 g 1y 4.00 35.48
9 21 0.08 3.68 7.55

10 25 iy 5.30 19.93

11 25 T 5.10 39.96

12 26 T 5.40 34.76

13 28 0.04 6.76 30.37

14 38 0.16 3.60 20.56

15 49 018 3.50 51.56

16 50 (12" in T 2.90 16.02

crosscut)

17 50 (14" in 22.00

crosscut)

18 54 T 2.50 25.26

19 58 T j 26.02

20 58 i 3.70 26.24

21 58 T 2.95 36.82

22 80 68.00

23 80 68.50

24 85 26.64

25 85 45.50

26 50 20.50

27 92 29.50

28 100 (12" in 22.80

drift)

29 100 (12’ in 42.00

drift)
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Geological Survey of Wyoming

Raven Group; secs. 15, 21, 22, T. 14 N., R. 80 W,, on Iron Creek, a tributary
to French Creek, 25 mi. east of Encampment. Siliceous material with much
limonite and hematite separates altered schist and quartzite. The schist is
largely replaced by silica, and quartzite is iron-stained. The belt of siliccous
material trends northeast; is 2 mi. long and 30 ft. to 70 ft. wide, and con-
tains specks of copper minerals (64).

A shaft was sunk (115) which passed through the oxidized zone. The
primary minerals in the siliceous rock were pyrrhotite, and a little chalcopy-
rite. The “vein” showed about 5 ft. of quartz and pyrrhotite, with a lesser
amount of the same minerals impregnating the schist 20 ft. south of the shaft.
Waterloo Prospect; southeast part of T. 16 N., R. 80 W., near the Carbon-
Albany County line, on the headwaters of French Creek. A badly crushed
northeast-trending quartz vein in mica schist includes pieces of schist. There
is a hard clay-like gouge on the north side of the vein. The schist is inter-
layered with granite and quartzite. Limonite stains are common in the vein,
as well as copper carbonate stains and small “bunches” of sulfides. The
quartz contains a little gold (51).

SWiy sec. 35, T. 15 N, R. 80 W. Poorly exposed copper veins occur in pre-
Cambrian granite. As exposed in several trenches, the veins strike a few degrees
north of west, are essentially vertical ,and vary from one to 3 feet wide. In
one vein, the mineralized zone consisted of malachite, azurite, and chryso-
colla (?) within a width of 2 to 6 inches (659).

NW14 sec. 5, T. 18 N.,, R. 78 W. Malachite-impregnated quartzite occurs on
the dump of a caved adit (647) .

Seminoe Mountains

Junk Creek Mines; sec. 20, T. 26 N., R. 85 W. Malachite, bornite, and chalco-
pyrite occur as fracture fillings and coatings in a brecciated guartz vein and
altered amphibole schist exposed in a near-vertical shaft. About 650 feet
southwest of the above shaft is a caved prospect where malachite, bornite,
and covellite occur as fracture coatings in altered granite (619).

Long Creek area; sec. 26 (7), 'T. 26 N., R. 85 W. Abundant malachite, bornite,
chalcopyrite, and chrysocolla occur on the dump of a caved shaft which was
driven into a fault in altered amphibole schist. Native copper has been
reported from this prospect. X-ray fluorescence analysis of samples from this
prospect indicates lead, gold, silver, uranium, and iron, as well as copper (619).
Sec. 32, T. 26 N.; R. 85 W. Malachite, chrysocolla, bornite, and chalcopyrite
occur in 3 prospects that are located in a quartz vein in amphibole schist (619).
Sec. 29, T. 26 N., R. 85 W. Several copper prospects occur in a massive
quartz vein emplaced in a fault zone in amphibole schist. Malachite and
chrysocolla occur as fracture fillings and coatings in the vein (619).

Sierra Madre

Alma Property; on the divide between Spring Creck and South Spring Creek,
V5 -mi, beyond the boundary of the Encampment Quadrangle map, southwest
of the Meta Mine. A quartz vein 18 in. thick trends east-northeast, dips 40°
to 60° N., and cuts black schist, diorite, quartzite, and alaskite dikes. The
vein contains galena, chalcopyrite, and siderite (539, p. 99).

Batchelder Mine; sec. 18, T. 14 N., R. 86 W., near Dillon. A series of quartzite,
schist, and diorite layers strikes east-west. The rock is replaced by “lime
and silica” near the “gabbro-schist” contact, and “lime and silica” fill a few
fissures. “Copper sulfide rock” in a drift from the bottom of a 100 ft. shaft
dipped north, while at the surface the rocks dip south (Beeler's description
of this relationship is rather confused; the ore may lie in a syncline).
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Colorado Belle Grouf; on Miner Creek, 4 mi. south of Encampment. Very fine-
grained schists and slates trend northwest. Miner Creek follows a fault fissure,
which contains a very small amount of copper minerals (99).

Continental Group; sec. 18, T. 14 N., R. 85 W., on Cow Creek, 12 mi. west of
Encampment. “Diorite” dikes cut a series of northeast striking schists and con-
glomerates which dip at a low angle. Quartz veins which show copper car-
bonates and limonite cut dikes and country rocks (121).

Coprper Gem Prospect; on Dunkard Creek, in Purgatory Gulch, 8 mi. from En-
campment. An incline was dug on a gouge zone, which varies from 1 in. to
more than 1 ft. wide, in granite and micaceous schist. The gouge is spotted
with malachite, and contains hematite and a little gold (39). A quartz vein
1 ft. to 2 ft. wide in schist was followed by a 358 ft. shaft. Within the vein
there were small specks and streaks of chalecocite and chalcopyrite. Black
graphite schist north of the vein contains scattered grains of sulfides (65).

Copper Rock Group; secs. 27, 28, T. 14 N,, R. 85 W., 8 mi. west of Encamp-
ment. Schists, slates and quartzites cut by “gabbro (diorite) dike” strike east-
west and dip 45° 8., though there are local variations. Limonite and copper
stains are visible in the outcrop. Limonite and hematite were found at various
depths in the three shalts; copper sullides were found in the middie shaft (87).
Cox Mine; near Encamfpment. Assays showed 2.39, copper to 74.5% copper,
plus a little silver and gold (217).

Creede Property; 2 mi. northwest of Bridger Peak, about 14 mi. east of the road
from the Rudefaha Mine (Ferris-Haggerty) to Saratoga. The contact of intru-
sive norite with coarse-grained hornblende schist, localized magnetite and pyrr-
hotite-bearing copper, nickel, and cobalt, with lesser chalcopyrite. The schists
strike east-west and dip south (539, pp. 54, 86).

D and L Group; secs. 27, 28, T. 14 N., R. 85 W., 2 mi. east of Battle. Small
pockets of chalcocite and considerable hematite lie beneath a gossan (86) .

Doane-Rambler Mine; sec. 24, T. 14 N, R. 86 W. or in sec 30, T. 14 N., R. 85
W., near the old town of Rambler. Near the mine the country rocks are pre-
Cambrian quartzite and diorite which are not interlayered. The stratified rocks
strike east-west and dip 65° to 75° N., opposite to the usual dip of metasedi-
ments in the Sierra Madre. The intersections of fracture planes with bedding in
quartzite have localized chalcopyrite, bornite, chalcocite, and a little covellite,
The fractures strike north and dip steeply west. Sulfides fill fractures and zones
of brecciation in quartzite. The outcrop of the ore zone is stained at the surface
by limonite, malachire. azurite, and chrysocolla (539, pp. 61-71) .

Dreamland King Group; secs. 1 and 2, T. 14 N,, R. 86 W,, on South Spring
Creek, 3 mi. northeast of Dillon. Parallel layers of quarizite and schist, inter-
layered with an occasional lens of gabbro, strike east-west and dip south. Lim-
onite, malachite, and azurite stain a quartz vein which cuts schist and gabbro;
the vein contains a little pyrite. The gossan and the pyrite contain a little
gold (83).

Ferris-Haggarty Mine; 2 mi. west of Bridger Peak on the east side of Haggarty
Creek near the center of sec. 16, T. 14 N., R. 86 W. The metasediments strike
east-west and dip 35° to 50° S. ¢ ore-body is overlain by 35 ft. of gossan.
The gossan contained kernels and bunches of sulfide minerals below 35 ft. depth.
The ore, mostly chalcocite and chalcopyrite with lesser bornite and covellite,
was found at the contact of quartzite and a hanging wall of schist. The ore-body
was a lens-shaped mass, with projections along north-south fractures into
quartzite. Chalcopyrite. the primary ore, was secondarily enriched near the
surface. The ore-body was about 250 ft. to 300 ft. long, and was opened to a
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Along the hanging wall, the sulfide streak was 3 in. to 10 in. wide. Three
feet of chalcopyrite crop out at the surface. An analyzed dump sample
contained 17.929, copper and $1.00 per ton of gold (1906 prices) (539, p. 97).

King of the Camp Prospect; sec. 36, T. 14 N., R. 83 W., about 5 mi. south of
Encampment, on the South Fork of Encampment River. A 5 ft. quartz vein
cuts mica schist, trends northeast and dips 45° NW. at the outcrop. In the
shaft, the dip of the quartz vein is 20° NW. The quartz was stained with
iron oxides and contained pyrite and chalcopyrite below the oxidized zone.
Traces of azurite and malachite were scattered through the vein. “This vein
carries gold in varying quantity . . .. (60). Thc tunnel cut many faults, and
the country rocks are crushed and broken. Six quartz veins from 2 ft. to 4 ft.
wide were cut during the tunneling. The quartz was stained with iron oxides,
and contained streaks and bunches of iron sulfides and copper sulfides; some
of which weighed many pounds. A 15 ft. vein was cut by a shaft at a depth of
100 ft. and yielded $4.00 to $6.00 per ton of gold (1904 prices) (69).

Newton Group; secs. 13, 24, T. 14 N., R. 85 W,, and secs. 18, 19, T. 14 N.,
R. 84 W., 6 mi. from Encampment. The claims were located on an cast-west
trending layer of “ ‘diorite’ or gabbro” lying between a bed of conglomerate to
the south, and quartzite schists to the north. On the Copper Queen claims,
a 140 fr. shaft followed a quartz vein in the * ‘diorite’ or gabbro.” The vein
contained much limonite, hematite, cuprite, malachite, azurite, and chryso-
colla near the surface. Hematite and limonite stains impregnated the quartz.
At depth, chalcopyrite, bornite, and chalcocite were found (91).

North Fork Group; sec. 13, T. 12 N., R. 86 W,, 14 mi. south of Battle. A dike
of granite and “diorite” strikes northwest and dips northeast; it is cut by a
quartz vein which strikes N. 45° W,, and dips 70° NE. The vein is 6 in. to
26 in. wide at a depth of 160 [t. Near the surface, limonite, malachite, and
azurite were associated with the quartz; the vein contained pyrite and chalco-
pyrite at depth. Another vein cut the first; it strikes N. 88° E. and dips north.
This vein, up to 23 ft. wide, consisted of stringers of quartz and country rock,
and contained mostly pyrite and chalcopyrite with a little galena. The galena
contained 600 oz. of silver per ton. Assays of the oxidized ores showed 33 oz
and 73 oz. of gold per ton. An average of the “workable ore” gave $36.39 per
ton in gold, silver, and lead (1905 prices). Trial shipments averaged $42.00 per
ton in all metals. The material also contained a little zinc (89).

Octavia Prospect; west Fork of Savery Creek, about 5 mi. west of the old town
of Battle. A quartz vein strikes northwest and dips 30° SW., cutting a limy,
altered schist. The quartz contains occasional calcite crystals, in addition to
specks and small streaks of pyrite and chalcopyrite, limonite, hematite, and
malachite. The minerals were isolated in bunches and were not continuous

(34) .

Kurtze-Chatterton Mine; on Copper Creck, 5 mi. west of Encampment. Several
veins 3 [t. to 10 frwide strike “north of west,” and dip steeply north, cutting
chlorite schist which is also cut by granite dikes. The schist lies between granite
and quartzite; the quartzite strikes east-west, the schist more “northerly.”
Near the surface the veins contain chalcocite, but chalcopyrite was found in a
tunnel. The vein contained mostly quartz and some feldspar (539, p. 95).

Leighton-Gentry Prospect; near the Continental Divide, at the head of Jack
Creek. At the surface a 3 in. gossan was found; below it 4 ft. of black, crumbly
mica schist. The schist was underlain by a norite sill, which overlay a :Eq
quartzite 11 ft. thick. Pyrite, pyrrhotite, and chalcopyrite were fou.:d along
bedding planes and disseminated through the limy quartzite. Limestone below
the quartzite contained no sulfides. The rocks strike N. 80° W., and dip 30° S.
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Sec. 24, T. 14 N, R. 84 W. A caved shaft driven on the contact of a quartz
vein in amphibolite shows bornite and minor chalcopyrite on the dump (634) .
NEV4 sec 20, T. 14 N, R. 83 W. A 40-foot shaft sunk into an orthoamphibolite
dike cut by a quariz-feldspar vein, 8 to 18 inches wide shows chalcopyrite

and minor bornite near the contact. Most of mineralization occurs in frac-
tures (634).

SWi14 sec. 24, T. 14 N., R. 84 W. Chalcanthite encrustations occur on the walls
and back of an adit driven in gneiss in contact with an orthoamphibolite
dike (634).

SE%y sec. 28, T. 14 N., R. 83 W. Crusts and stains of malachite occur on
quartz and amphibolite [ragments in a prospect pit (634).

Converse County

Northern Laramie Range

Cottonwood Creek Prospects; T. 32 N., R. 74 W, 12 mi. west and a little
south of Douglas, and northwest of La Prele reservoir. A sandstone bed 20
ft. to 40 ft. thick overlies black and green pre-Cambrian schists, and is over-
lain by a massive limestone bed. The sediiments, probably of the Cambrian
Deadwood formation, dip north-northeast and are broken by a north-south
trending fault along Cottonwood Creek. ‘The vertical displacement on the
fault is about 100 ft., and the eastern block iz downthrown. Shallow work-
ings revealed malachite, azurite, and chalcocite within 50 ft. of the fault
(540, pp. 79-81).

French Joe Prospect; in French Joe Park, on West La Bonte Creek. A schist
lens in granite encloses a series of northeast trending quartz stringers. The
stringers enclose pieces of schist and contain limonite stains, some malachite,
and azurite, together with small amounts of pyrite and copper sulfides (56) .

Hazenville Prospects; T. 32 N, R. 78 W.,, 2 mi. cast of La Prele reservoir.
About 1900 a shaft and tunnel opened a small copper-bearing quartz vein
in black schist (540, p. 81).

Hoosier Boy Group; 15 mi. northwest of Laramie Peak, and 30 mi. from
Douglas, A red granite contains layers of schist and dikes of “diorite.” A
“ledge” (probably a quarz vein) contains limonite, hematite, malachite,
azurite, and chalcopyrite (72).

Horace Greeley Group; about 18 mi. southwest of Douglas, on a branch of La
Prele Creek. Broad, interlayered lenses of granite, gneiss, and schist strike
north-south and are cut by “diorite dykes” and quartz veins. A vein in the
tunnel varied from 1 ft. to 2 ft, in width and had considerable iron oxide and
lesser “copper stains.” Locally the rocks are sheared (58).

Jasper Mine (Douglas District). Malachite, azurite, and cuprite constitute frac-
ture fillings and replacement bodies near the top of the Cambrian Deadwood
formation, on the west side of a hill. The Cambrian rocks underlie the Madison
limestone, which dips 26° N. The old workings produced eleven carloads of
copper ore during World War I. Beryl was also produced, probably from a
nearby pre-Cambrian pegmatite. The pegmatite also contains mica, tantalum,
garnet, lepidolite, and bismuth (311).

Kreisley Prospect; SW4 sec. 35, T. 29 N, R. 71 W. Minor amounts of chal-
copyrite and traces of sphalerite occur in pyrrhotite-quartz veins in north-
northeast striking mineralized zones of vertical dip (639).

Maverick group; secs. 22, 23, T. 20 N., R, 71 W. Red granite contains occa-
sional schist ‘and gneiss layers, and is cut by “diorite dikes.” Quartz veins cut
all rocks. One quartz vein, 2 ft. to 6 ft. wide, contains limonite stains, a small
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QOuerland District; located 35 mi. south of Lander. Quartz veins and trachyte
dikes cut basaltic dikes and other volcanic rocks: all are probably of pre-Cam-
brian age. The veins contain copper sulfides, carbonates, and oxides. Assays
showed 59 to 549, copper, $85.00 to $975.00 per ton of gold (1913 prices), and
variable amounts of silver (392).

IWyoming Copper Mining Co.; located about 1 mi. west of South Pass. A
quartz vein in schist contained 49, to 169, copper, $2.00 to $10.00 gold per
ton (1911 prices), and 1% oz to 40 oz. of silver per ton. The vein is 40 [t
wide (378) .

Bridger District

Charter Oak; location of the deposit not given by Aughey. A vein bearing
copper oxides and carbonates increased from 1 ft. thick at the surface to 7
ft. at the bottom of a 100 ft. shaft. The veins assayed 259; copper, 3 ft. from

the surface (16, p. 8).

Copper Glance Group; located in T. 40 N., R. 92 W,, 18 mi. northeast of
Shoshoni, in the Copper Mountain area. “Dikes of diorite” cut red granite
which locally is “heavily mineralized.” One “mineralized ledge” trending
northeast is 30 ft. wide in places, and is nearly vertical. The “ledge” contains
mostly quartz with chalcocite, and lesser malachite, azurite, cuprite, chrysocolla,
and chalcopyrite,. The quartz contains a little native copper and gold. A
31,209 1b. ore shipment on August 4, 1906, yielded $65.54 in gold, $61.21 in
silver, and $874.67 in copper. Another lot of 809 1bs. of ore returned $3.64 in
gold, no silver, and $127.89 in copper. All are 1906 prices (100).

Fremont Group; northeastern part of Fremont County, about 15 mi. north of
Shoshoni on the crest of Copper Mountain. A biotite schist layer 1 mi. to
2 mi. wide with interlayered quarizite strikes east-west. Quartz veins cut the
schist, some at an acute angle, and some more nearly perpendicular to the
laver. The veins which cut the schist at an acute angle are mineralized; the
ones intersecting it at a large angle are barren. The vein at the shaft is 4
ft. to 6 ft. wide, and dips gently south. Forty-three feet from the surface, the
vein is 6 ft. to 9 ft. wide, and contains malachite, azurite, limonite, and hema-
tite, all associated with “some” chalcocite. All the minerals are found in
bunches and streaks. Chalcopyrite was found in a tunnel at a short distance
downhill from the shaft. The vein bears a slight amount of gold (66).

Mascotte Claim; (See SILVER).
Riverton Mining Co.; (See GOLD).

Williams-Luman Mine; located on Copper Mountain, about 15 mi. north of
Shoshoni. A 575 [t. tunnel intersected the veins 200 ft. below the surface; a
raise followed a vein to surface. A 610 ft. shaft was sunk from the tunnel
level, with about 11,000 ft. of drifts and cross-cuts. Two northeast striking
veins intersect at the surface. The north vein i3 5 ft. wide, and contains quartz
with malachite, azurite, limonite, hematite, chalcocite, and native copper. The
country rocks are “altered diorite” and schist. Seventy-two feet of vein sampled
with an average width of 5 fL., from a point in the raise 20 ft. below the sur-
face, vielded 2.329 copper. Twenty-five feet above the tunnel level on the
southwest drift, the ore is 5 [t. across; two assays showed 3.10%, copper (2 ft.
sample) and 2.029 copper (sample 45 fr. long, 3 ft. wide). Two feet of schist
with native copper in the northeast drift was sampled for 8 ft.; the result was
3.48%, copper. A 6 ft. vein in the southwest drift contained chalcocite, chal-
copyrite, and pyrite; a 1 ft. sample from the footwall yielded 1.309, copper,
5 ft. of vein material with pyrite gave 1.68% copper, and a sample across 6 ft.
of vein in the floor of the drift showed 3.46% copper. The material carried
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Green Hope; NW1j sec. 26, T. 29 N, R. 65 W, in the upper slope of a valley.
A coarse, conglomeratic sandstone at the base of the Guernsey formation over-
lies a rough, uneven surface of pre-Cambrian limestone which shows enlarged
joint planes, sink holes, and other solution features. Malachite, chrysocolla,
azurite, and chalcocite replaced the cement of the sandstone, and locally at-
tacked limestone pebbles. Sometimes these minerals, as well as olivenite, [ill
fractures. Tufted crystal aggregates of malachite, and botryoidal masses of
chrysocolla were found in solution cavities. White or yellowish calcite incrusts
these minerals, and films of bluish-white chalcedony commonly cover the cal-
cite. Thin stringers of malachite, chrysocolla, and azurite extend downward
into the pre-Cambrian limestone (17, pp. 102-103).

Center of NE14 sec. 26, T. 27 N., R. 65 W,, near Haystack Peak. Chalcopyrite
and chalcocite “rather abundantly” cement a breccia of schist fragments. The
minerals contained a trace of silver, but no gold, cobalt, or nickel (17, p. 97).

Hot Springs County

McGowan-Le Claire Group; secs. 3,4, T. 6 N, R. 3 E. (Wind River Meridian)
in the Willow Creek Basin, 18 mi. southwest of Thermopolis. Limonite and
“copper” stain east-west trending quartz veins in granite. The veins are as-
sociated with “diorite dikes” and schist layers (110).

Mountain TView, Liberty and Orebin Claims; sec. 7. T. 6 N., R. 3 E. (Wind
River Meridian) on the crest of the Owl Creek Mountains. Vertical "diorite”
dikes in granite strike east-west. The claims were located on the dike, where it
is cut by quartz veins at a zone of shearing and serpentinization. The veins
carry limonite, malachite, and azurite at the surface, with a few specks of
“copper sulfide” (559).

Johnson County

Bull Camp Group; sec. 26, T. 47 N., R. 8¢ W,, 7 mi. south of Hazelton. Red
and gray granites contain dikes and schist layers. A quartz vein dips 60° N.,
and follows the contact between red granite on the north, and gray granite to
the south. The vein is 14 in. to 20 in. wide; several small stringers join it
from the south side. The north side of the vein contains limonite and copper
carbonates at the surface, and small bunches of chalcopyrite and bornite
below 46 ft. A small amount of pyrite is distributed through the footwall
granite in veinlets, lenses and specks (77). Darton (169, p. 114) reported
minute veins “widely scattered through the rocks.”

-

Powder River Pass; SEY sec. 4, T. 48 N, R. 85 W,, on a ridge just north of
U. S. Highway No. 16 at Powder River Pass. A quartz vein (maximum thick-
ness 6 in) cuts strongly foliated, isoclinally [olded oligoclase-biotite-horn-
blende gneiss. The vein contains malachite at scattered intervals, and isolated
anhedra of pyrite up to 34 in. in diameter. Told axes and lineation in gneiss
plunge N. 30° E., 60° E.; the vein strikes N. 65° E., parallel to gneissic layering
(481) .

Roe Brothers Group; sec. 15, T. 49 N., R. 83 W., 17 mi. from Buffalo. “Dark
colored lime dyke rock™ cuts red granite which contains quartz, limonite, hema-
tite, and a few isolated green stains. The assays show small amounts of gold,
but Beeler believed the deposit was of no commercial value (76).

Top Hand Group. East of the Bull Camp Group, in T. 47 N., R. 84 W. Red
granite, and lesser amounts of gray granite contain layers of gneiss, schist, and
dark dikes. A biotite layer strikes northwest and dips northeast. All rocks are
cut by quartz veins, which contain limonite and malachite stains at intervals
(78) .
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Kopper Krown Group; SW4 sec. 36, SEY4 sec. 35, T. 14 N, R. 70 W., NW4
sec. 1, NEI4 sec. 2, T. 13 N, R. 70 W,, 315 mi. from Granite Canyon. Red
granite contains a little schist and weathered quartz veins. The rocks are badly
sheaved; the shears contain bornite and chalcopyrite with lesser chalcocite.
The schist contains disseminated specks and streaks of sulfides. Outcrops are
limonite-stained, and also contain azurite and malachite with smaller amounts
of copper sulfides and pyrite; the leached zone is shallow. The “ore” dips about
80° S., and strikes east-west. A 160 ft. shaft was sunk following the mineralized
zone, which varies from 2 ft. to 4 ft. wide (106).

Rambler; sec. 22, T. 14 N., R. 70 W. Pyrite and a slight amount of chalco-
pyrite are contained in veins in granite. Epidote is prominent where the rocks
are mineralized. The principal vein is 4 ft. wide; at depth it contains more
chalcopyrite, sphalerite, and some specularite (291).

Lincoln County

The Cockscomb; T. 19 N., R. 120 W, 25 mi. north of Evanston, and 5 mi. from
Bear River. Gray sandstone in the Beckwith formation contains copper car-
bonates at 3 places along the axis of an overturned anticline (573, p. 163).
Veatch (573, p. 50a) says the copper is in a yellow sandstone in the Twin
Creek formation.

Griggs Mine; on Hobble Creek, sec. 83, T. 20 N, R. 117 W.,, 32 mi. north of
Cokeville. Copper minerals (probably carbonates) are known in this vicinity.
Some ore was shipped in 1919; 15 tons of ore brought $1,180.00. Lauckey
Young reports both copper and silver minerals in quartzite. According to
newspaper reports of November, 1942, considerable road work was necessary
before machinery could be taken to the prospect, and ore removed. The re-
ports state that the ore assayed $18.00 per ton average value (217).

T. 22 N., R. 118 W.; just north of Watercress Canyon. The Weber quartzite
contains a small amount of copper carbonates. The rocks are gray and white
brecciated quartzitic sandstones (573, p. 50a).

Rock Creek Valley. Rock Creek, a tributary of Bear River, is 15 mi. west of
Kemmerer, and 6 mi. north of Nugget Station on the Oregon Short Line
Railroad (Union Pacific). Brecciated sandstones just below the “Permo-Car-
boniferous” redbeds contain copper carbonates (573, p. 163).

Niobrara County

NWL4 sec. 6, T. 33 N., R. 63 W. Pre-Cambrian mica schists containing several
pegmatite sills strike about N. 4° E., and dip 70° to 80° SE. A mineralized zone
at least 30 feet thick is coniormable to the attitude of the schists and is exposed
for about 150 feet along the strike in several prospect pits. Abundant mala-
chite and sparse chrysocolla occur as fracture coatings and disseminated in
pegmatite and schist. Malachite is most abundant along pegmatite-schist con-
tacts and in more coarsely grained schist. About 300 feet north of this zone,
an adit has been driven near a granite-schist contact. The adit trends about
N. 6 E., parallel to the contact and strike of the mica schist. Malachite oc-
curs on the adit dump as [racture coatings and disseminated in schist (662).

Park County
Crouch Prospect; (See GOLD).
Kirwin; T. 45 N.,, R. 104 W., near the headwaters of the north fork of the
Wood River, 38 miles southwest of Meeteetse. The river is at an elevation of
9,200 feet; the ridges rise to more than 12,000 feet. About 4,000 feet of andesite
flows and breccias of the Wiggins formation constitute the country rock. These
are intruded by two granodiorite stocks, several smaller andesite plugs, and
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Geological Survey of Wyoming

Sunlight Basin District

General description: Sunlight Basin is in the Absaroka Mountains, about 50
mi. northwest of Cody and 35 mi. southeast of Cooke, Montana. The region
is very rugged and only winding dirt voads lead into the district. The U. S.
Geological Survey Crandall Quadrangle, which covers this area, has been
described by Hague (3850). The mineral deposits are probably of no com-
mercial importance under present economic conditions. Most of the rocks are
volcanic; intrusive stocks, sheets, and dikes cut andesite breccias and flows
(187). Copper and lead sulfide minerals are found in fissures, mineralized
dikes, and bodies of low grade disseminated ore. According to Hague (350)
the minerals are localized between syenite and syenite-porphyry and intrusive
dikes. The porphyritic mineralized dikes cut all formations (187). Most of
them strike cast-west, but some trend north-south. The low grade deposits
are always associated with fissures (I187). Quartz and sulfides [ill most of the
veins which are 14 in. to 3 in. wide.

Parsons (491) has classified the various deposits as follows:

(1) Quartz=pyrite veins. The veins are largely a series of vugs and crusti-
fications in fractures, and consist of quartz and limonite stains and are the
highest temperature deposits in the region. They are found in or very close to
actual stocks. The average of two sampled deposits was (.03 oz of gold per ton.

(2) Complex gold-silver-tungsten deposits (491, pp. 847-848) .

The veins [ill shear zones in volcanic breccia, near the contact of stocks;
most are near Lower Copper Lake. The common minerals are pyrite, wol-
framite, tetrahedrite, and lesser sphalerite. Chalcopyrite and bournonite are
rare. The gangue is entirely quarizose, and the wall rock contains much py-
rite. Dump samples from these deposits average 0.54 oz. gold per ton, and
13.46 oz. silver per ton.

(8) Chalcopyrite veins. These veins consist of quartz and carbonate
gangue in about equal amounts, and range up to 10 [t wide. They contain
varying amounts of chalcocite and bornite, and fill shear zones and faults in
volcanic breccia. Small amounts of tetrahedrite, famatinite, bornite, and galena
are also present. Dump samples from the Copper King Claim (no location
given) assayed 0.04 oz gold per ton, 0.62 oz. silver per ton, and 3.357, copper
(491, p. 848).

(4) Argentiferous galena veins. These veins are very similar to the chal-
copyrite type, but contain only coarse galena in an iron carbonate gangue. Cal-
cite and pyrite are secondary wall-rock minerals. A dump sample from the
Hoodoo Claim (location not given) yielded 0.02 oz. gold per ton, 1.98 oz
silver per ton, and 9409 lead with a trace of copper (491, p. 848).

(5) Chalcopyrite-pyrite-gold veins. These veins [ill shear zones at dike
contacts in volcanic breccias. The gangue is quariz with a small amount of
calcite and adularia. Metallic minerals include chalcopyrite and pyrite in ap-
proximately equal amounts, with microscopic tetrahedrite, galena, and, rarely,
sphalerite. Sylvanite and rare grains of native gold are scattered through the
material (491, p. 848). Material from the outcrop of the Big Goose Vein (no
location given) contained 0.82 oz. gold per ton, and a wace of silver.

(6) Complex silver veins. Deposits in this class are found in fault and
shear zones in volcanic breccias near the “basaltic explosion plugs.” The gangue
minerals are calcite, ankerite, siderite, and barite; values are galena and ar-
gentiferous tetrahedrite, associated with proustite and stromeyerite. Small
amounts of chalcopyrite and pyrite are present. Wall rocks have been sericitized.
A sample [rom the dump of the Tip Top Claim (no location given) assayed
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60 Geological Survey of Wyoming

Marvin Deposit; no location given by East. An area 250 ft. by 2,200 ft. by
1,000 ft., uncovered by glacial erosion, shows “seams” of minerals which strike
east-west, and also north-south. The area is reported to be evenly mineralized
but of low grade (187).

McClung Mine; at base of Stinking Water Peak and Bear Tooth Mountain. A
tunnel 150 ft. long showed galena mixed with chalcopyrite in a fissure vein cut-
ting quartz porphyry. The vein also carried gold and silver (187).

Novelty Claim; no location given by Parsons. The deposit is of the “Complex
silver vein type.” An assay of dump sample gave 0.06 oz. of gold per ton, 19.00
oz. of silver per ton, 18.109, lead, and 0.759% copper (491, p. 847).

Painter Mine; located in Silver Tip Basin, on the west side of the Stinking
Water (Shoshone) divide. The metallic mineral is chalcopyrite bearing gold.
silver, and some lead (187).

Silvertip Claim; no location given by Parsons. The deposit is of the “Chalco-
pyrite vein type.” A dump sample assayed 0.06 oz. of gold per ton, 4.62 oz. of
silver per ton, and 3.859, copper (491, p. 847).

Wild Goose Group; located at the head of Sulphur Creek. “Porphyry in-
trusions” and stringers of quartz and calcite contain copper sulfides and iron
stains, with some black copper oxides (103).

Winona Mine; no location given by Parsons. The deposit is of the “Chalco-
pyrite-pyrite-gold type.” An assay of a dump sample showed 0.58 oz. of gold
per ton, and 0.88 oz. of silver per ton (491, p. 847).

Platte County

Hartville-Guernsey Area

Green Mountain Boy; located V% mi. east of Guernsey, at the head of a broad
valley. About 300 to 500 tons of ore were produced prior to 1906 which aver-
aged 379, copper. The chalcocite contains a varying amount of silver. The
country rock is the upper part of the Guernsey limestone; it contains lenticular
masses of brown flint nodules 2 in. to 4 fi. long, and 1% in. to 6 in. wide. The
original lens of chalcocite is reported to have been 60 ft. long, 30 ft. wide,
and 5 ft. to 9 ft. thick, and probably replaced flint nodules. A few stringers
led out from the lens, but there was no other ore, except for scattered patches
of malachite in limestone (17, p. 97; 26, p. 3).

Hagner (324) reports copper “nuggets” which weigh 25 lbs. to 30 Ibs. in
sand and gravel. In the shaft, he found 28 ft. of sand and gravel, 6 ft. to 7 ft.
of quartzite, and then “phonolite” with occasional pockets of ore. The dump
material in 1943 contained chrysocolla, malachite, cuprite, and chalcocite.
Jehosophat Prospect; (See IRON).

Michigan Mine; located in Muskrat Canyon. Low grade copper minerals with
a large amount of hematite are disseminated in finely-bedded quartzite or
slate (505, p. 67) .

Sunrise Mine; located in the north-central part of sec. 7, T. 27 N., R. 656 W.,
in the south facing slope of a steep hill. The mine yielded a total of 1,395,287
1bs. of copper from ore which averaged 159, copper. The ore also yiclded 2 oz,
to 8 oz. of silver per ton. Chrysocolla, malachite, azurite, chalcocite, and native
copper filled lenticular or pear-shaped masses in pre-Cambrian hemetite schist
and jasper, beneath a blanket of Guernsey limestones. The copper minerals
occupied joint planes, irregular fractures and cavities, and sometimes could be
traced upward into the Paleozoic limestones. Gangue minerals were quartz, cal-
cite, and more rarely, chalcedony, selenite, and barite. These copper deposits
are probably exhausted, and no copper is produced with the iron ore mined
at the present time (17, pp. 99-101); (See IRON).
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2 Geological Survey of Wyoming

Mineral deposits are formed by geologic processes. Any deposit
is responsive to its geologic environment, which includes geologic
structure of the area, type of country rock, and the composition, tem-
perature and pressure of the mineralizing agents. A deposit also may
be changed or altered by changes in environment. Thus a deposit is
localized and controlled by geologic factors at its time and place of
formation. For this reason deposits of similar minerals are distrib-
uted into provinces which are large regions of similar geology. Within
a province minerals are localized into deposits by various controls
which include favorable rock types, favorable geologic structures
(such as folds, faults, joints) and areas of favorable geologic processes.
Points of intersection of two or more favorable controls are partic-
ularly favorable places for prospecting. Readers interested in these
problems are referred to Lindgren (427) and McKinstry (439).

Wyoming can be divided into several geologic provinces as fol-
lows:

(1) Mountain cores of pre-Cambrian crystalline rock.

(2) Basin areas of Paleozoic, Mesozoic and Tertiary sedimen-
tary rocks,

(3) The Yellowstone Park—Absaroka Mountain volcanic area
in the northwestern corner.

(4) Belts of folded and thrust faulted Paleozoic and Mesozoic
sediments in the West and Southwest.

(5) Areas of scattered volcanic stocks and necks.

These provinces are shown on the index map (Fig. I) (566a), and
their relations to the different mineral districts may be readily ob-
served by a comparison of map and text.

Because of insufficient space, no glossary of technical terms is in-
cluded in this paper. Readers not familiar with geologic terms are re-
ferred to any standard elementary geology textbook. Longwell, Knopf,
and Flint (429), Schuchert and Dunbar (519), and Croneis and Krum-
bein (158) are particularly recommended. The geology of Wyoming
is well summarized by Thomas (555) and anyone not familiar with the
general features of this subject is referred to his paper. The general
distribution of the more important deposits in Wyoming has been
shown on maps published by the U. S. Geological Survey. (152:201a).

Descriptions of the uses, and of the chemical and physical proper-
ties of the many minerals, have been treated briefly or omitted. Ex-
cellent mineral descriptions are contained in Ford (206) Hurlbut
(373), and in Kraus, Ramsdell, and Hunt (419). The most exhaustive
work in mineralogy is Palache, Berman, and Frondell (490). Bateman
(28) and “Industrial Minerals and Rocks” (4) are recommended for
those who desire to know the uses of the various minerals.
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4 Geological Survey of Wyoming

Many Wyoming mineral deposits are valuable, but are commer-
cially undeveloped. Most of these are non-metals. The following
factors must be considered in evaluating any deposit:

1. The size and grade of the deposit.
2. The current price of the commodity.

3. The geologic environment of the deposit, which may effect the
continuity of the mineralized body in depth.

1. The amenability of the valuable material to concentration and

extraction.
5. The cost of mining.
6. The cost of transportation to market. As McKinstry (439,

p- 429) has explained “. . . if a zinc prospect is in the sierra of
Mexico three days by mule train from a railway, the question
whether the average grade is 15%, or 18%,, or whether the ore
in sight consists of 10,000 or 40,000 tons is unimportant.”

Joralemon’s comparison (389) between a successful mine and a
chain is most accurate. As the strength of the chain depends upon its
weakest link, so the success of a mining property depends upon its
most unfavorable condition. If one of the factors listed above is not
satisfied, the rest are of no significance.

In the descriptions of the various deposits the following classifi-
cation has been attempted. Generally, the deposits are classified into
“producing mines,” “prospects,” and “reported occurrences.” A pro-
ducing mine is a property actually extracting ore, and a reported
occurrence is a mere mention that a given mineral has been found.
All other deposits are classified as prospects, even though they for-
merly produced ore. The deposits are further subdivided into coun-
ties, and a few commodities are broken down into districts within
counties. Within the county subdivisions, the various deposits are
listed alphabetically, or numerically according to section, township,
and range. To conserve space, detailed descriptions of deposits are
given only once.

Where data concerning reserves are available, an attempt has been
made to classify them into measured, estimated, and inferred reserves,
according to the system proposed by the U. S. Geological Survey and
the U. S. Bureau of Mines (570).

An index, appended at the end of the volume, contains the com-
mon synonyms for the various minerals and commodities. It is hoped
the index will make the work more usable to readers not thoroughly
acquainted with mineralogical terms.
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6 Geological Survey of Wyoming

During World War II, the Monolith Portland Midwest Co. devised a process
for extraction of alumina from weathered anorthosite. The waste products from this
extraction included lime, which was to be used for the manufacture of cement.
A plant was built at Laramie and quarries opened in sec. 2, T. 16 N,, R.'77 W, in
the Laramie Range anorthosite mass, but there has been no production.of alumina.

The anorthosite mass extends through most of Tps. 16 to 21 N., Rs. 71 and
72 W., in Albany County (465, p. 2) in an area about 36 mi. long and 10 mi. to
18 mi. wide (152, 615). Most of the rock is plagioclase, though some contains 509,
or more ferromagnesian minerals and magnetite-ilmenite (465, p. 2). There are
numerous lenses and layers of noritic anorthosite within the main mass which con-
tain 109, to 2G7; hypersthene, and many contain up to 509 hypersthene.

A typical analysis of the anorthosite from a drill core in the Iron Moun-
tain deposit is: 8i0, =51.91%, TiO, =129%, Al:O;=25.87%, Ca0 —=9.18%,
Na,0= 4519%, K,0=0.78%,, H.0=0.04%, H,0,=0.949%,, CO0,=0.82%, P.0;=
0.07%. BaO=0.04%, (587).

ANTIMONY

Antimony is used as an alloy with lead for battery plates, as a low melting
point alloy in type metal and sprinkler systems, in the manufacture of ammuni-
tion, and as a pigment.

The element is not produced in Wyoming at the present time, and only one
occurrence is known. Many other minerals contain chemically combined antimony.

REPORTED OCCURRENCE

Albany County

Antimony has been reported in the silver-lead-copper deposits of the east slope
of the Medicine Bow Range (8, p. 11).

ARAGONITE

Aragonite is orthorhombic calcium carbonate. It is not of economic interest
in Wyoming.

REPORTED OCCURRENCES

Albany County
Pseudomorphs of aragonite after hanksite are common in Satanka shale (217).
In sec. 19, T. 12 N., R. 76 W., at Red Mountain, aragonite crystals occur in red
sandy shale 20 ft. above a massive gypsum bed, near the base of the formation.
The crystals are hexagonal prisms, usually short prismatic to tabular, and in
tabular penetration twins (171, p. 24).

Big Horn County

Aragonite crystals are found in the upper part of the Chugwaler formation.
The crystals are usually pseudo-hexagonal twins, flattened parallel to the
basal pinacoid, and penetration twins are common (269, p. 17).

Hot Springs County
Perfect crystals are found near the Bighorn Hot Spring, Thermopolis. (217).

Sweetwater County
In the Leucite Hills, at Badger Teeth, a volcanic neck in SEV4 NW14 sec. 7,
T. 21 N.; R. 103 W, platy aragonite crystals and tufts of aragonite needles
may be found in a dense, drab, amygdaloidal volcanic dike rock and a green
volcanic agglomerate (394, p. 326-7) .
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8 Geological Survey of Wyoming

bestos has many and varied uses as an insulating and fireproofing material. Deposits
within the State are in pre-Cambrian metamorphic rocks.

No asbestos is produced in Wyoming at the present time.

PROSPECTS
Albany County

Halleck Canyon area; approx. sec. 18, T. 22 N,, R. 71 W. Chrysotile cross-fiber
veinlets up to 2 inches in width occur in two small areas of serpentine. The
cross-fibers are up to one inch in length and are not excessively brittle, Minor
amounts of slip-fibers are developed in other fracture systems which are flat
dipping and trend obliquely to the regional foliation (635).

Carbon County

Seminoe Mountains area; secs. 21, 22, T. 26 N., R. 85 W. Two narrow antho-
phyllite asbestos veins occur in amphibole schist. The veins vary from 2 inches
to 1.6 feet in width and are intermittently exposed in several prospect pits
along an east-west strike parallel to a regional foliation of vertical dip. The
ashestos occurs mainly as mass fibers and some soft and brittle cross fibers up
to 214 inches long (619) .

Converse County

Koch Deposit; sec. 15, T. 31 N., R. 77 W, on the north side of the West Fork
of Deer Creek. A serpentine lens 1,500 ft. by 500 ft. trends northeast. There
are several smaller lenses; all are surrounded by granite. A small amount of
amphibole asbestos, one chrysotile veinlet, 14-in. wide, and two vermicuiite
lenses have been reported (82, p. 836; 299).

Fremont County

Fire kn.xm.bh._:om:., SEl; sec. 26, T. 30 N., R. 100 W,, about 4 mi. due north
of Atantic City. A pre-Cambrian serpentine body strikes northeast and stands
vertical; it is associated with chlorite and magnetite schist, quartzite, and gneiss.
Later granites cut and invade the metamorphics. Asbestos is found in small
lenses in one zone 150 ft. wide and 900 ft. long (32, pp. 816-21). Cross-fiber
chrysotile (average 14-in. long) for spinning was produced prior to 1921. A
mill was built in 1919 (32, pp. 820-21; 540, pp. 16-18).

Beaver Creek Deposit; sec. 19, T. 30 N., R. 96 W., 5 mi. south of Beaver Hill.
Five lenticular serpentine masses, surrounded by granite are well exposed. The
western lens is 600 ft. long and 250 ft. wide, the central lens is 800 ft. long
and 130 ft, wide. The other lenses are much smaller, Small amounts of cross-
fiber chrysotile veinlets (14 to l4-in. long) in the serpentine strike parallel
to the serpentine mass. Vermiculite, tale and anthophyllite also are associated
with the serpentine (32, pp. 821-22; 299).

Natrona County

Casper Mountain Asbestos Deposits; sec. 16, 17, T. 39 N, R. 79 W., 8 mi. from
Casper. A mill was built in 1910, but there has been little production since
that time. A serpentine body, several thousand feet wide trends east-west
through the north-central half of secs. 16 and 17. The serpentine is surrounded
and cut by granite gneiss, hornblende schist, and metadiabase. Small, parallel
cross-fiber chrysotile veins about 14- to 14-in. wide are separated by layers of
serpentine. Locally many fractures are filled with cross-fiber chrysotile. Some
fibers up to 4 in. long have been reported (32, pp. 822-9; 181, pp. 512-16; 182,
pp- 447-8; 31; 123, p. 955; 24, p. 559; 287, p. 4; 351).

Smith Creek Deposit; SEl4 sec. 19, SW cor. sec. 20, NW cor. sec. 29, NE cor.
sze. 30, T. 31 N, R. 78 W, Three pre-Cambrian serpentine lenses, one barren
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in viens and as disseminated crystals in sedimentary rocks and as a gangue in
mineral veins. It is rare in Wyoming.

REPORTED OCCURRENCES

Albany County i 4

Fine-grained massive pyrite was associated with barite crystals and orpiment
at the Rambler Mine, Holmes (507, p. 105); (See COPPER).
Barite is associated with manganese oxides on Sheep Creek, 38 mi. northeast
of Medicine Bow, sec. 10, T. 26 N., R. 75 W. “Large tabular crystals” were
found in vugs, but are not abundant (388, pp. 57-39; 515, p. 214); (See
MANGANESE).

Carbon County
Barite was reported from the Meta Mine, sec. 24 or 25, T. 15 N, R. 86 W, 19
mi. southwest of Saratoga (281).
NWu4 sec. 2, T. 12 N, R. 8 W. A pod-like body of barite associated with
opal (?) occurs along the northern edge of a shear zone in contact with red
quartz monzonite. The outcrop dimensions of the deposit are 40 feet wide and
300 feet long (657).

Crook County
The mineral has been found in the Black Hills (515, p. 214).

Goshen County

Omaha and Gold Hill Copper Prospects; secs. 2, 3, 10, 11, T. 30 N., R. 64 W.
Gangue minerals in these prospects included barite (17, p. 106); (See COPPER).

Laramie County
Barite was associated with gold at the Adams’ Copper King Mine (16, p. 56).
One specimen came from the King David Mine, Silver Crown District- (16, p.
56); (See COPPER).

Park County
Barite was a gangue mineral in the gold deposits at Kirwin (365, p. 128); (See
GOLD). y

Platte County
Gangue minerals associated with copper ores at Sunrise, N14, sec. 7, T. 27 N,
R. 65 W., included barite (17, pp. 100-101); (See COPPER).

Weston County

Barite crystals have been found on the ridges near Stockade Beaver Creek
and Sheep Creek, and near Osage and Newcastle (258).

BENTONITE

The name bentonite is applied to a sedimentary rock which contains at least
75% of the clay minerals, montmorillonite or beidellite. The remainder of the
rock consist of varying amounts of other clays and feldspar, micas, zircon, silica
minerals and other minerals.

Many bentonites have a high colloid content, and may absorb large
quantities of water, thus swelling to several times their original volume. Other
bentonites do not swell. Uses of bentonite depend largely upon its swelling capa-
city. High-swelling types are used as drilling muds, as binder for foundry sands, as
binder in pelletizing taconite, as filler for coffer dams, and reservoir linings. The
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plants; most of which are listed below. The map (Fig. 2) shows the general out-
crops and distribution of bentonite in Wyoming. Wyoming produces approxi-
mately 70 percent (1966) of the nation’s bentonite output.

PRODUCING PLANTS AND AREAS

Big Horn Ceunty
Magnet Cove Barium Corp. operates a bentonite mine northeast of Greybull
and a 250 ton mill in Greybull. Production during 1963 was 251,739 tons (611).
Wyo-Ben Products Co. operated a bentonite mine and mill north of Greybull.
Production during 1963 was 97,828 tons (611).

American Colloid Co. began constructing a new bentonite processing plant
east of Lovell in 1965.

Crook and Weston Counties

During 1963, a total of 1,018,227 tons of bentonite were produced from mines
of the following: American Colloid Co.; Archer-Daniels-Midland Co.; Black
Hills Bentonite Co.; International Minerals and Chemical Corp.; and the
National Lead Co., Baroid Div. (611). Bentonite processing plants were
operated by American Colloid Co. and Archer-Daniels-Midland Co., at Upton;
Archer-Daniels-Midland Co. and National Lead Co. at Colony; Black Hills
Bentonite Co. at Moorcroft; and National Lead Co. at Clay Spur. In 1964, the
Black Hills Bentonite Co. moved its entire mining operation to near Barnum,
Johnson County.

Johnson and Natrona Counties
Black Hills Bentonite Co. operates a bentonite mine near Barnum (Johnson
County) and a 600 ton per day mill at Casper (Natrona County).
Benton Clay Co. operates a bentonite mill at Casper, and a mine near Salt
Creek (Natrona County). Production during 1963 was 30,312 tons (611).

PROSPECTS

Many bentonite deposits in Wyoming are not of economic value under exist-
ing conditions. The list below is of necessity incomplete since it is not feasible
to include a discussion of the many miles of outcrop of Frontier and Mowry
beds in the scope of this work. The following list is organized according to Town-
ship and Range locations. Figure 2 shows the outcrop trace of the important
bentonite-bearing beds.

Albany County

McGill Anticline. Bentonite crops out along the south flank of the anticline
in sec. 6, T. 21 N, R. 74 W, and in secs. 1, 10, 11, 12, 16, 17, T. 21 N, R. 75
W. The clay is in the Mowry shale and dips 10° 8. The bentonite outcrop is up
to 15 ft. wide in sec. 6, T. 21 N., R. 74 W. (372, p. 28). The Linscott Claim
is located in the NW1j sec. 17, T. 21 N., R. 75 W,, on the south flank of the
anticline. Prior to 1905 twenty carloads of bentonite were shipped which ex-
hausted the readily accessible supply. The clay has the following composition:
8i04=66.5%, Al,0,—23.99,, Fe,0,=3.1%, Mg0=1.0%, Ca0==05%, H,O==
5.09, (533, p. 447; 171, p. 60).

Cosgriff's claim near Chalk Bluff; NW14 sec. 12, T. 21 N, R. 75 W. Four to
five feet of high-swelling bentonite in the Mowry formation dips gently south.
An analysis is as follows: 5i0,—=64.0%, Al,0,—24.09,, Fe,0,—32%, MgO—=
1.5%, Ca0=0.6%,, H,0=6.7%, (533, pp. 446-7; 171, p. 61).

Rock Creek Station; “Taylor Mine.” A bentonite layer 4 ft. to 5 ft. thick, 14-mi.
north of the Union Pacific Railroad in the NW1j sec. 30, T. 22 N, R. 75 W.,
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Heathman (359, p. 13) measured an Upper Cretaceous stratigraphic section
in sec. 30, T. 58 N., R. 95 W. The Frontier formation contains 5 bentonite
seams from 0.7 ft. to 2.0 ft. thick in 820.0 ft. of section, mostly sandstone. Two
bentonite seams, each 2.5 ft. thick were found in 95.4 ft. of Mowry shale. The
Thermopolis formation contains 15 thin bentonite seams (0.5 ft. to 2.5 ft.) inter-
layered with shale in 962.4 ft. of rock.

Carbon and Albany Counties

Approximately 4 ft. of bentonite are found at the top of the Mowry shale
near Medicine Bow where the dip is high the outcrop is narrow, and the
overburden thickens rapidly. Bentonite is exposed east and southeast of the
town of Medicine Bow, but at most places where the dips are low and the
overburden slight, the bentonite is exhausted (359, p. 18).

Carbon County

Sec. 17, T. 18 N, R. 80 W., and secs. 20, 21, and 29, T. 18 N., R. 81 W. Seams
of bentonite up to 2 feet thick occur in the Mowry shale. The dips of these
beds range from 10° to 74°, resulting in narrow outcrops and excessive over-
burden (640) .

One to three miles west of Medicine Bow, an 8 ft. bentonite bed at the base
of the Mesaverde formation dips 85° W. (217). This bed was once mined.

Rattlesnake Creek Syncline. West, north, and northeast of Elk Mountain and
to the south of Sheephead Mountain, the Mowry formation is about 150 ft.
thick and contains a few thin bentonite layers in the shales (375, pp. 30-31).
Sage Basin; secs. 11, 12, 15, T. 18 N., R. 87 W. The lower Fronticr formation
crops out along a low hogback, and contains 3 ft. of gypsiferous bentonite.
The dip of the beds is low and 8 ft. of shale overlies the clay (148, p. 32).
One bed of bentonite 3 ft. thick in secs. 17, 18, T. 18 N., R. 87 W,, is found
near the base of the Frontier formation. Dip of the formation is low, and
locally the clay forms a dip slope. The bed is usually covered by thin over-
burden (148, pp. 31-32).

Ferris Mountains; sec. 31, T. 27 N., R. 88 W. Heisey (360, pp. 51-52) measured
two 1 ft. bentonite beds in the upper Mowry formation. Total thickness of
the formation is 359 ft.; 180 ft. at the base is covered.

Difficulty-Little Shirley Basin area. Thin seams of bentonite are scattered
through 150 ft. of Mowry shales (144, p. 6).

Crook County

Northern Black Hills. Bentonite occurs in relatively pure beds and as an ingre-
dient of the shales in all of the marine Cretaceous rocks throughout the Black
Hills area with the exception of the Fox Hills sandstone. Beds near the base
of the Belle Fourche shale, at the top of the Mowry shale (Clay Spur benton-
ite bed), and in the Newcastle sandstone, however, contain most of the com-
mercial deposits (664) . Subordinate folds which interrupt the broad north-
westward plunging anticline in this area, bring bentonite beds to the surface
repeatedy resulting in large bentonite resources under light overburden (649).
Fisher (202, p. 446) gives an analysis of Crook County bentonite: 5i0,=61.08%,
Al1,0,=17.129%,, Fe,0,=3.17%, MgO0=1.82%, Ca0=2.69%, Na.0=0.209, SO,
—0.889,.

Two types of open pit mines are operated in the Clay Spur district (in both
Crook and Weston counties) : 1) shallow pits dug through the overburden to
uncover bentonite beds preserved in small grabens or tilted fault blocks, and
2) successive cuts made along bentonite outcrops around margins of hills.
In 1950, the Clay Spur district produced 62 9, of all the bentonite mined
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because of high dip. Bentonite has also been found in the upper part of the
Thermopolis and in the Frontier formations (359, pp. 13-14).

Sec. 34, T. 31 N, R. 96 W. In 190.6 ft. of Mowry shales exposed in a roadcut,
there are 55 thin bentonite seams (0.1 ft. to 2.5 ft.) interlayered. No large out-
crops were seen (359, pp. 14-15) .

A section of the Mowry measured in sec. 36, T. 30 N., R. 97 W. contains many
thin bentonite beds in 450 ft. of section (270, p. 36).

A bentonite deposit 5 ft. to 10 ft. thick has been reported 1 mi. northeast of
the Duncan post office (434).

An 11 ft. bed occurs near the top of the steep hill on the north side of White
Pass. 1t is in the uppermost bed of the Wind River formation. Lateral extent
is 3 mi. It is primarily montmorillonite (589).

Johnson County

Sec. 36, 'T. 49 N., R. 83 W. Heathman (359, p. 11) found 4 bentonite seams
from 0.5 to 1.5 ft. thick in 47.3 ft. of upper Frontier shales. There are 11 thin
(0.5 to 3.5 ft.) bentonite seams in 259.5 ft. of Mowry shale and 7 thin seams
in 502.1 ft. of Thermopolis shale. Dip is 15° E.

Laramie County

Ivon Mountain. Thin bentonite secams are found in the main shale bed above
a 10 ft. sandstone bed in the Mowry. The Mowry is 234 ft. thick (353, p. 21).

Lincoln County

Bentonite is reported at Skull Point Gap by Mr. Chris Vrang of Evanston
(469) .

Natrona County

Casper Area. Heathman (359, pp. 16-17) measured the upper Thermopolis
and Mowry in a roadcut in sec. 32, T. 33 N.,, R. 80 W. and found a 4 ft.
bentonite bed at the top of the Mowry and a series of shales and bentonite
seams throughout 206.7 ft. of Mowry and 1004 ft. of Thermopolis shales.
These formations crop out west and southwest of Casper. Fisher (202, p. 447)
gives an analysis of bentonite from Natrona County: 5i0,=65.24%,, Al,O;=
15.889,, Fe,0,=3.12%, MgOCa0=5.34%,, H,0=9.17%.

Rattlesnake Hills. Three and one-half feet of high-swelling bentonite at the
top of the Mowry shale crops out for 25 mi. along the northeast flank of the
Rattlesnake Hills. The beds dip 30° NE. and the upper part of the Mowry
has slid down dip to form an irregular ridge containing broken and probably
discontinuous bentonite layers (359, p. 15).

Emigrant Gap Area. The Mowry bentonite bed crops out at intervals around
an anticline but in sec. 9, T. 33 N., R. 81 W. a 4.5 ft. bed offers the best
possibilities for mining. The exposures extend for 4,000 ft. and dip of the
bentonite bed varies from 40° to 10° NE. The clay is of the swelling Lype
and contains 90% to 959, clay minerals; index of refraction of the clay is a=
1.5112, v=1.5325. Estimated reserves are 277,375 short tons for the entire Emi-
grant Gap area. In m:_:mw. amount of overburden exceeds a 3:1 ratio (175,
pp- 7-8).

NEV; Sec. 24, T. 33 N., R. 81 W,, north of North Platte River. A thin bentonite
bed in the Mowry shale strikes N. 20° W. and dips 10° E. Mining conditions
are favorable (overburden ratio 3:1) but the deposits are small (175, p. 7).

Secs. 24, 25, T. 33 N.,, R. 81 W. A 4.8 [t. bentonite bed at the top of the

Mowry strikes north-south and dips from 6° to 9° E. The overburden is
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and dip 9° S. Selenite crystals are scattered throughout the clay. Steele ben-
tonite contains 95% montmorillonite and some kaolin. Overburden is relatively
thick over most of the area (175, pp. 16-17).

Six-foot bentonite beds in the Mowry have been found north of the Bolton
Creek oil field (T. 30 N., R. 81 W. ?) and near the Dolling Ranch on Muddy
Creek (T.26 N., R.80 W. 3) (495, p. 24).

Park County

On the west side of the Bighorn Basin, bentonite is common through a strati-
graphic range of 1,500 ft. in the Frontier, Mowry and Thermopolis formations.
In the Frontier formation, there are two zones: (1) from 85 fi. to 140 ft.
below the top of the formation and (2) 90 ft. to 140 ft. above the base.
There are a great number of thin seams in the Mowry and Thermopolis for-
mations. Bentonite has been mined 4 mi. northwest of Cody (496, pp. 175-176) .
Hewett (366. p. 97) measured a section of Cretaceous rocks along Shoshone
River and found 35 thin bentonite beds in 392 ft. of Cretaceous shales. Analysis
of bentonite from the uppermost Frontier formation is: $10.,=65.689, Al.O;=
13.40%,. Fe.0,4-Fe0=2.55%, Mg0=2.17%, CaO0=0.85%, Na.0=0.69%, K.O
=0.279, H,0=14.339,. (369, p. 56).

Plaue County

In the Chugwater Creck-Deadhead Creek area ot Platte and Laramie Counties,
the Mowry shale is 470 ft. thick and contains several beds of bentonite inter-
bedded with gray and black thin-bedded siliceous shale (355, p. 13).

Sheridan County ]

In T. 58 N, R. 88 W,, two beds, one in the Mowry formation (Clay Spur
bentonite bed) and the other in the Cody formation (Soap Creek NEl4 sec.
24, T. 33 N, R. 81 W,, north of the North Platte River. A thin bed in the
Belle Fourche member) are sources of commercial bentonite. In sec. 20, the
Clay Spur bentonite is 5 ft. thick. The Soap Creek bentonite is 2014 ft. thick
in sec. 18, and has been mined by the Wyotana Bentonite Mining Co. in secs.
17, 18, and 21 (590).

Sublette and Lincoln Counties
Sec. 15, T. 29 N., R. 115 W. Beds of bentonite up to 2 feet thick occur in
the Aspen shale (637, 638). Sec. 21, T. 29 N., R. 115 W. Beds of bentonite,
2 to 8 inches thick occur in the Hillard formation. Both of these formations
generally dip in excess of 45° (637, 638). The above beds probably occur
further west in T. 28 & 29 N., R. 116 W,, since the above formations crop
out in this area as well (643, 669) .

Teton County
Black Rock Meadows; T. 44 N, R. 110 W, $ mi. southwest of Togwotee Pass
“a large amount” of bentonite was found in lower Eocene rocks (434).
Teton Canyon; 10 mi. south of Togwotee Pass. Bentonite was found in Oli-
gocene rocks (434).

Uinta County
Jamison Claim; sec. 30, T. 14 N., R. 119 W., just west of Meyers Bridge, 6 mi.
south of Evanston. Bentonite, from this deposit in the Knight formation, has
been used as a veservoir lining, but only a few thin seams of bentonite are
now visible (469) .
Seully Gap; EV4 sec. 2, T. 17 N, R. 117 W. A light-colored hill about 20 ft.
high contains bentonite in the base of the Frontier formation. The bentonite
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See. 7, T. 42 N, R. 60 W, near Clifton. Outcrops of upper Mowry shales
contain a bentonite bed 25 ft. thick at this locality. The dip is 4° SW. and
there is from zero to 20 ft. of overburden (859, pp. 9-10).

See. 19, T. 43 N., R. 60 W,, north of Clifton. Bentonite exposed at the top
of the Mowry is 1.3 ft. thick, dips 7° SW. and has from zero to 25 ft. of
overburden (359, pp. 9-10) .

T. 45 N., R. 62 W. (?); northwest of Newcastle. Bentonite occurs in the
Upper Cretaceous Pierre formation. The same bed mined at Ardmore and
Buffalo Gap, South Dakota, and it may be the same bed mined at Pedro
(467, pp. 39-48).

Clay Spur; sec. 30, T, 47 N., R. 63 W. Bentonite from the top of the Mowry
is quarried at this locality (510, p. 157). Four miles west of Osage there is
a 3 ft. bentonite bed above the Mowry shale. The property covers 1,300
acres. and includes a large storage building and a drying plant owned by the
Silica Products Co. (467, pp. 39-48). An analysis is given on page 17.

Pedro. Twelve feet of bentonite were found near the top of the Niobrara
formation 34 mi. east of Pedro and 1 mi. west of Pedro. The beds dip
steeply (165, p. 9). An analysis is given in the table above.

Osage. At Osage, a 4 ft. bentonite bed in the Graneros shale dips gently to
the southwest (165, p. 9). An analysis is 510,=60.80%,, Fe,0,=0.97%,, FeO=
0.41%. Mn0=0.12%,, A1,0,=22.40%, Ca0=0.76,, Mg0O=2349,, K.0=0.32%,
Na,0=2.69%, 50,=0.18%, H,O0-}—3.829%, H.0—=>5.089, (467, pp. 47-48).
Sees. 11, 17, 27, T. 47 N.,, R. 64 W., northwest of Osage. A bentonite seam
at the top of the Mowry shale averages 2.5 ft. thick, dips 3° SW., and has from
zero to 20 ft. overburden (359, pp. 9-10). In the NE!4 sec. 27, T. 47 N., R. 64
W.. 7V& mi. from Upton, two beds of bentonite are found in the upper Benton
group. Estimated reserves (with 15 ft. or less overburden) equals 73,000 tons
in the lower bed and 45,575 tons in the upper. The beds strike N. 5° E. and
dip 40° S, (432).

Jerome Siding; T. 47 N., R. 64 W. One and one-half miles from Jerome Sid-
ing, there are 3% ft. of bentonite above the Mowry shale with little overbur-
den. Two pits were dug, one 400 ft. long and 8 ft. wide, the other small. There
were three kiln dryers at the railvoad siding (467, pp. 47-48). An analysis of
Jerome Siding bentonite is: $i0,=61.00%,, Fe,0.=—3.04%, Fe0=0.349;,, MnO—
0.10%, Al,0;=2098%, Ca0=0.44%, MgO—=2.68%, K,0=035%, Na,0
=2.36%, $0,=0.36%, H,O+= 3.10%, H,0—=5.09% (467, pp. 47-48) .
Secs. 2, 16, T. 48 N., R. 65 W,, east and north of Thornton. A bentonite seam
at the top of the Mowry averages 2.5 ft. thick, dips 3° SW. and has from zero
to 20 ft. of overburden (359, pp. 9-10) .

Colloid Siding; 2 mi. northwest of Upton. A 314 ft. bed of bentonite lics above
the Mowry shale. There is very little overburden. Two pits were dug 100 yds.
apart, and a drying mill erected (467, pp. 47-49). An analysis of this ben-
tonite is: 5i0,=61.78%,, Fe,0,=3.10%, FeO=0.289%,, MnO—0.08%, Al,O,—
21.56%, Ca0=0.68%, Mg0=2.62%, K,0=031%, Na,0=2.229%, S$O,—tr.,
H,04=298%, H.O—=4.73% (467, pp. 47-48).

BERYL

Beryl, the most important ore of beryllium metal, is used as an alloying agent
in heat-resistant metals, as a neutron moderator in atomic reactors, and in the
manufacture of glass and porcelain.  Aquamarine, morganite and emerald are the
valuable gem varietics of beryl. Beryl is found in pegmatites, granites, mica schists,
and in tin ores.
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22 Geological Survey of Wyoming

NWI4 sec. 14, T. 31 N, R. 64 W. A concordant pegmatite lens in biotite schist
strikes about N. 5° E. and dips about 80° SE. The pegmatite, which is 120
feet long and up to 15 feet wide, is composed of quartz, sodic feldspar, tourma-
line, muscovite, apatite, and beryl. Beryl crystals, which are most abundant
in the outer portions of the pegmatite, range up to 2 inches in diameter, and
from less than 6 inches to one foot in length (662).

SEY4 sec. 34, T. 32 N., R. 64 W. Beryl crystals, up to 3 inches in diameter, oc-
cur sparsely in a pegmatite in mica schist. The pegmatite is a concordant
body that strikes N. 15° W. and dips 87° NE. Exposures indicate that it is at
least 100 feet long and GO feet wide (662).

REPORTED OCCURRENCES

Albany County
Big Chief Mica Mine; (See MICA).
Muscovite Claim; (See MICA).

Carbon County

A few specimens of aquamarine have been reported from the southeastern
Seminoe Range (16, p. 60).

Converse County
Schundler-Glenroch Property; (See FELDSPAR).

Fremont County
W. L. Marion reports a beryl dike near Lander (217).

Goshen County
Chicago Prospect; (See MICA).
Crystal Palace; (See MICA).
New York Prospect; (See MICA).
Ruth Prospect; (See MICA) .

BISMUTH

Native bismuth and its compounds are comparatively rarve. but have been
found in Wyoming in pre-Cambrian metallic veins associated with granite gneiss,
and schist. Bismuth is usually associated with cobalt, tin, nickel, or silver de-
posits. Chief uses are in medicine, diagnostic X-ray work, and cosmetics. Electric
fuses and safety plugs in water sprinkler systems use bismuth alloys because of their
low melting point.

No mines now produce bismuth in Wyoming.

PROSPECT

Albany County
Bismuth has been mined at the southern end of Jelm Mountain in sec. 24,
T. 13 N, R. 77 W. Bismutite, with particles of native bismuth, were found
at the surface in a small vein between granite and schist. A 200 ft. shaft was
sunk, but very little ore was found in depth. Assays showed from 60% to
80% bismuth (16, p. 8; 172, p. 15; 515, p. 214; 377, p. 32).

REPORTED OCCURRENCES

Albany County
Independence Mine; sec. 15, T. 14 N, R. 79 W. An analysis of ore showed
0.97% bismuth (101); (See GOLD). :
Bismuthinite, Bi.S;, has been reported near Cummins City (515, p. 214).
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Calcite and quartz veins [ill east-northeast trending fractures (540, pp. 98-99) ;
(See LEAD).

Octavia Prospect; (See COPPER).

Syndicale Property; at the head of a tributary of the Savery River, near the

crest of a vidge. A fissure vein of calcite cuts across the strike of quartzite
(540, pp. 88-89) .

Crook County

In secs. 15, 22, 23, T. 52 N., R. 63 W., 6 mi. north of Sundance, calcite is as-
sociated with fluorite (149) .

Fremont County
Empire State Mine; B. and H. Mining Co. Crystaline calcite and quartz occur
in fissures with arsenopyrite (22); (See GOLD).
West end of Owl Creek Mountains; in sec. 5, T. 7 N, R. 5 W,, sec. 32, T. 8 N.,
R. 5 W. (Wind River Meridian), and sec. 7, T. 42 N., R. 104 W. Veins of
calcite are included in weedy amphibole asbestos (430, pp. 4-5); (See ASBES-
TOS).
Iceland spar was found in canyons of the Popo Agie in Paleozoic limestone
(16, p. 57).
Calcite scalenohedrons, rhombohedrons and combinations of both were
found (192, p. 157) “in small fissures and druses of carboniferous limestone
on Beaver Creck along the cast base of the Wind River Mountains.”

Laramie County
Great Standard Group; Silver Crown District. Calcite crystals have been found
in the gold and copper-bearing quartz veins (68); (See GOLD).

Park County
Kirwin District; T, 45 N., R. 104 W. The gold-bearing veins and fissures con-
tain calcite gangue (365) ; (See COPPER).
At the Shoshone River, 3 mi. west of Cody, calcite crystals are found in sulfur in
an extinct geyser deposit (558) ; (See SULPHUR).
Sunlight Basin; (See COPPER) .

Platte County
Lmerald Group; sec. 8, 'T. 23 N., R. 70 W. Folded and fractured hornblende
schist and biotite schist have quartz-calcite stringers which fill fractures (68);
(See COPPER).
Sunrise District; north-central portion sec. 7, T. 27 N.,, R. 65 W. Gangue
minerals include calcite and quartz (17, p. 100) ; (See COPPER).

CHROMIUM

The chief source of chromium is chromite, FeCr.0Q, The ore is found as veins,
lenses, pods. or disseminated grains in peridotite and serpentine and may be de-
rived from those rocks.

Important uses of chromite include many alloys, chrome plating, refractory
bricks for metallurgical furnaces, photography, paints and dyes.

Between 1918 and 1921 a total of 1,594 short tons of chromite were produced
in Wyoming. No producing mines are now located in the state.
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26 Geological Survey of Wyoming

Clay is one of the commonest rocks in Wyoming, but because of inadequate
testing little information is available on quality and types.

BRICK CLAY

Clay suitable for bricks and tiles should contain up to 30%, sand and silt so
that shrinkage will not be too great on firing. Such clays are widely distributed
over Wyoming. The color and texture of bricks depend upon the impurities in the
argillaceous materials used.

PRODUCING PLANTS AND AREAS
Big Horn County

The Lovell Clay Products Co., of Lovell, used 11,356 tons of shale in 1962, and
9,105 tons in 1963 to make glazed sewer pipe, drain pipe, flue lining and wall
coping, brick, and structural clay tile. The open pit mine is located in the Nl&
T. 56 N, R. 95 W, about 5 mi. east of Lovell on the west side of Little Sheep
Mountain anticline. The clay pit is located in the variegated clay beds of the
Cloverly formation which dips 45° W. (217, 611, 672).

Uinta County

In 1963, Interstate Brick Co. mined 36,688 tons of miscellaneous clay north of
Evanston for manufacturing building brick in a plant in Utah (611, 613).

In 1963, International Pipe and Ceramics Corp. mined 13,500 tons of fire clay
which was shipped to Salt Lake City, Utah, for processing and marketing
(611, 613) . Geological data on both deposits are unknown.

OTHER LOCALITIES WHERE BRICKS WERE FORMERLY PRODUCED

The towns of Basin, Gillette, Encampment, Lander, Thermopolis, Cody, Green
River, and Worland formerly had small brick plants (499, p. 17). Prior to
1899, plants were started at Cheyenne, Wheatland, and Sheridan, but no re-
cent records are available (411, pp. 546-7). At Parco, in Carbon County, a
plant was started in 1927 with a capacity of 250,000 bricks per month (179,
pp- 53-54). The U. 8. Geological Survey map (152) shows a quarry for clay
used in the manufacture of brick and tile at Douglas. It was opened before
1899 (499, p. 17). The Laramie Valley Brick and Tile Co. of Laramie, pro-
duced structural brick and tile at their plant in West Laramie. The clay was
quarried 1% mi. west of Laramie and also about 6% mi. northwest of Lara-
mie in the lower Benton shale (171, p. 66; 217) .

PROSPECTS

Carbon County
Rawlins area; sec. 25, T. 21 N., R. 88 W, A 5 [oot-thick brown carbonaceous
shale bed occurs in the Mesaverde formation. This bed has 2 P.C.E. (pyro-
metric cone equivalent) of 18-19 and is suitable for the manufacture of low
duty refractory brick (684).

Sheridan County
Sheridan Press Brick and Tile Co. has manufactured fire brick more-or-less
continuously since 1914. The open pit mine is located in N4 T. 57 N., R. 85
W. The clay is mined from a 4- to 6-foot thick bed overlying the Masters 2
coal bed which occurs in the lower member of the Ft. Union formation (672).

Sweetwater County
The Lewis shale of the Montana Group which crops out around the Rock
Springs dome is a potential source of clay. The Lewis shale is 750 ft. thick and
contains some highly gypsiferous shales (522, p. 223).
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Ten feet of clay extends for at least 1 mi. along the outcrop. Strike is north-
west-southeast and dip is 30° E. This clay has been fired at 1,200° C. and
could be used for pottery, earthenware, modeling clay and similar products
(233) .
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1950 U. 8. Geol. Surv. Circular 81.

et al.,

Coal fields of Wyoming (After Berryhill,

Fig. 8.




PI21J SIJ1 JO $YO0Y "UONEULIO] PDIESEAL 31 UI INJDO ‘SSOWYPIY] Ul "1 §Z 01 ' WO
durduer ‘spaq 21y, I I ¢ 01 g woxy SurSuer ‘spaq [L0D Z SUIBIUOD UOIIBULIOY
uoruf) 110q 3y, ‘tw ‘bs ggz swaod ppayy ssioy pameds oyl :ppaif asiop pajjods
‘SUO] JIOLS UOT[[IW /['QQG°CE 218 P[A1] 2Yl JO SIAIISDI PIIBWIISH ‘uon

-BULIOY UDIESEAY 21 UT IN220 YIY1 -3J g 01 dn [eod ueap jo sassawydIyl YIIm spaq
OM], ‘UONEBWLIO] UOIU[] 110 2yl Ul 1IN0 “Yrp -1y 9op o1 § woyy Suifuer spaq
AT uel ¢ 1o D snoulwniig-qns & jo pue Surd[-1eyy Apisour s1 ppuy SIyl ur [eod
sy, ‘sanunod uepuays pue ‘uosutof ‘[ppqdwery ur ‘tw bs goo Moqe swaod pue
PIPI} UBPLIDYS SU) JO ISEIYINOS ST P[AY JIOAIY I3PMOJ DUL, Pt daaiy iapmog
'SUO0] 1I0YS UOI[[TW GE'REE'0] ITE $IAIISIT PaTewn

-1182 [B10] pue ‘JURI { puR ) SNOUIWLNIIQ-NS JO ST P2I] ] UI [BO) UOTTEULIOJ
(Puadoy) IPIBSEAY IYI UI ANDDO OS[E [BOD JO SIUNOWE [[BWS ‘of 01 ,[ woxy dip
SPa] ISALL 1) 9§ 01 § INOCE WOIJ SSAUPIY ul 2FUBL PIYM SPAQ [BOD § SUTBIUOD
un SIY, uoneullo]  (aUadoa|e ) uOIU[] 1MOJ 2Yl Ul SINID0 IN[EA JIWOU0II JO
[eop Aunoy ueprayg ur ‘tw ‘bs gO[ SI9A0D PRI UBPLIAYS UL, :pjalf uvplays
uiseq I2ATY IIpmog

'Su0j jio0ys
UOI[IWL £GH dIB SP[ATJ JAOQE IY) I0J SIAIISIL PIIBWNSD [IOL, "M 19 "M “N $C
1 Ul PR1J UIPpe[Y 91 PUB BaIB 921D [[NYS Y1 JO YlIOU ‘Wl GF INOQE P[] DU
-ung Ay AL €9 Pu® Z9 W “N 8F PUB LF ‘ST, JO IaU10D 2} 1BdU ‘P[AIJ Y221 [[NYS
I Ul punoj I 9A0QE I} 01 Ie[lwis ‘[eod jo sannuenb [ewg :sppay wayo
'SU01 110Ys uor|
-[TUL ZG'O§ 9IE SOAIISIL POIBWIIISY [BI10], "JUEL snoununiiq ) a[nejoa ysiy jo st [Bod
UL oM 3 O 01 § 2ae spaq [eod oy ‘mu *bs Z1 Inoqe jo wore ue WA Lunon
UO0JSIA\ UIDIII0U UD ‘DISBIMIN 18U PIIEIO] ST P[] TilquIe) oul :pjatf vitqunn
*2U07S

-pues B104ETT 91 JO ISBQ IU) 1B Paq U0 UT PUnOj ST BIIE SIY1 UL [20D I[QEUI]Y

SINUNO) U0ISIA, PUR jooI) ‘Uoiday S[[TH Yoeig

SATAIL TVOD

suodax sip
Ul PIUOHUIW SEIIE Y] U0 UONEBULIOJUI PIJIBIIP 01 2oUa1ajal 10§ papnpul st Aydea
-do11qIq paaes v OCEl IOARL Y ‘(I PUB ‘UMmOlg M2Ipuy ‘umoxg Iy ‘( ‘[[Iyiiiog
1 "H Aq ‘Sutmodpy jo seornosay [eo) AL, ‘I8 Jiemoar) Loaing [exifojoag saeig
paitu[] woij paureiqo sem Surwofpy JO [B0D IY1 UO UOTIBULIOJUT 31 JO 1SOJY

‘Aremimng sry) ur passnasip Apjoraq oxe suoiSad

tolewt asot) unpIm spRYy [enpratpuy - (g "8y1) 19pro ey ul ‘uoidar 1o Swel 21

pue ‘ (p[o1) BUURE) UISEE BUUBH Y] ‘BIIE uiseq 1Ay 1paod a1 ¢ (ppay sSundg
Yoy) uoidor 1aary uzain 2y are Surwoipy ur seare Surreaq [eod zolew ay g

(g S1a) Sunwodpy

jo suiseq surjuourIul a1 jo satdyduad sy punoie mo dow yiym (uoneurtog

yorese)y) 2uanoy ydnoxy) (uoneunioj apiaaesapy) snoaoedr) taddp woxy a8e ur

BuiBuex sypor ur sandd0 [BEI A1 JO SOy YUERL SNOUIUNIIG-QUS PUB SNOUTWINIIG

jo st uonaod sofewr oYy, -juer ur snoununiiq vy ajneoa ydiy o1 aymudy woxy Sur
-duelr [eOd> JO SUO) (OOOSREES 151 PAIBWINSY UR SUTRIU0d SUTOAA, JO 23RS Ay ]

NOILLDNJOYLNI
[ ‘onoT 'S Haaso[ Ag

VOO

64 woD



30 Geological Survey of Wyoming

are flat-lying. The coal is of sub-bituminous C rank. Estimated reserves of the
field are 5,866.17 million short tons.

Little Powder River field: This field includes 540 sq. mi. in Campbell County.
The minable coal reserves consist of 10 coal beds in the Tongue River member
of the Fort Union formation. The most persistent beds are 6.5 and 10 ft. thick. One
bed is 24.5 ft. thick. Tongue River member coal is between lignite and sub-bitum-
inous. Estimated reserves are 3419.90 million short tons.

Gillette field: The Gillette field covers more than 3,000 sq. mi. in parts of Camp-
bell, Crook, Weston, Niobrara, and Converse counties. Commercial coal beds are
found in the Fort Union formation. The beds average about 8 ft. in thickness
with maximum thicknesses ranging from 35 to 65 ft. The coal beds of the Gil-
lette field generally dip 5° or less. Most of the coal is sub-bituminous C rank,
though some lignite is present. Estimated reserves of the field are 14,764.76 mil-
lion short tons.

Pumphkin Buttes field: The Pumpkin Buttes field covers about 1410 sq. mi. in
Campbell and Johnson counties. About half of the field is not mapped. Coal beds
in the mapped region occur in the Wasatch formation and average about 9 ft.
thick. In general, the dips of the coal beds are low and the coal is of sub-bitumin-
ous rank. Total estimated reserves of the Pumpkin Buttes field are 12,617.19 million
short tons.

Dry Cheyenne field: The Dry Cheyenne field covers an area of 290 sq. mi. in Con-
verse County. Two coal beds of the Fort Union formation are exposed in this
field. The beds average about 3 ft. in thickness. Estimated reserves for this field
are 151.07 million short tons.

Lost Spring field: The Lost Spring field includes about 1,600 sq. mi. at the south-
east end of the Powder River Basin, in Converse and Niobrara counties. Coal in
the Lost Spring field is confined to two zones in the Lebo member of the Fort
Union formation. The beds range from 6 to 9.5 ft. in thickness. Dips of the coal
beds range from 1° to 4°. The coal is of sub-bituminous rank with the beds of the
upper zone being higher quality than those in the lower zone. Total estimated
reserves are 885.49 million short tons.

Glenrock field: The Glenrock field covers an area of 1,500 sq. mi. in Converse and
Natrona counties. Four coal zones are exposed in this field. The 2 upper beds are
minable and thicknesses are 5 ft. and more. Total estimated reserves are 399.74
million short tons.

Sussex field: The Sussex field includes about 1,300 sq. mi. in parts of Johnson, Na-
trona, and Converse counties. Beds which reach 50 ft. in thickness occur in the Wa-
satch formation. The thick beds thin rapidly, but are of minable thickness along
most of the outcrop. The coal of the Sussex field ranges from sub-bituminous C to
sub-bituminous B in rank. Total estimated reserves are 818.46 million short tons.

Buffalo field: The Buffalo field covers 900 sq. mi., mostly in Johnson County.
The most extensive coal beds are in the Wasatch formation. Thicknesses of the
beds range from 7 to 18 ft. Rocks in the Buffalo field dip gently, except near
the Big Horn Mountains. The coal is of sub-bituminous C rank, and estimated
reserves are 2,782.56 million short tons.

Barber field: The Barber field covers 250 sq. mi. in Johnson County, east of the
town of Buffalo. Coal in the Barber field occurs in four zones in the Wasatch for-
mation. The coal beds range from a few inches to 18 ft. in thickness. The rocks
of the Barber field are flat-lying and the coal is of sub-bituminous C rank. Esti-
mated reserves are 1,539.80 million short tons, which is probably a low figure as
the area has not been completely mapped.

Central Part of the Powder River Basin: In the central part of the Powder River
Basin is an area of 580 sq. mi. (no number on map) in which geological evidence



