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ABSTRACT

Wyoming has some of the better rock exposures in the world, making
the state an excellent place to collect rocks and minerals. Several new dis-
coveries of gems, minerals, and rocks have been made in Wyoming in recent
years, including diamond, iolite, peridot, komatiite, kimberlite, and many
other rocks and minerals.

A very unusual and extremely rare rock type found in Wyoming is
lamproite, a 1 to 3 million-year-old, ultrapotassic volcanic rock found in the
Leucite Hills. The unique mineral assemblage of lamproite includes phlo-
gopite, olivine, leucite, sanidine, potassium-richterite, diopside, apatite,
anacite, spinel, priderite, wadeite, perovskite, shcherbakovite, and
armalcolite.

Another group of rare potassic rocks known as kimberlite have been
found in southeastern Wyoming. These serpentinized hybrid peridotite brec-
cias contain several unusual minerals including chromian diopside, chromian
enstatite, pyrope garnet, and sometimes diamond. Some peridotite and
eclogite xenoliths found in kimberlite are also rare and are prized museum
specimens. A few of the kimberlites have yielded gem-quality pyrope gar-
nets, chromian diopsides, and some excellent transparent diamonds.

Corundum (including ruby and sapphire) has been found in several Pre-
cambrian vermiculite deposits. Other host rocks for corundum include
quartzofeldspathic gneiss and serpentinite. Some large ruby specimens (2
inches across) have recently been found in quartzofeldspathic gneiss in the
Granite Mountains. At another locality in the central Laramie Range, high-
quality, transparent, sapphire-blue cordierite (iolite) was discovered in as-
sociation with corundum and kyanite. The Wyoming corundum includes
white, pink, red, purple-red, and blue specimens that are transparent, trans-
lucent, or opaque.

Wyoming is internationally known for its jade deposits. Jade at one time
was found in great abundance, and the variety of jade known as nephrite
became synonymous with the state. Nephrite is often referred to as Wyo-
ming Jade, which has been designated the state gemstone.

Nephrite jade, produced by metasomatic alteration of amphibolite dur-
ing regional metamorphism, is accompanied by a distinct wallrock alter-
ation assemblage of bleached leucocratic granite-gneiss that is mottled pink
and white by secondary clinozoisite, pink zoisite, pistacio-green epidote,
green chlorite, and white sericite. Some specimens of apple-green jade col-
lected in the past have been priceless.
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Wyoming has also produced a variety of very attractive jaspers and ag-
ates. Petrified forests were once common in some of the state’s basins; rock
collectors have carried out enormous petrified trees several feet in diameter
and several feet high. There are many other minerals and rocks of interest
in Wyoming; just a few of these are spodumene, aquamarine, gold, komatiite,
serpentinite, and leopard rock.

RECOMMENDED PUBLICATIONS

There are many other publications that can provide details and assist
in the understanding of the various mineral and rock localities described in
this publication. Some general overview publications available from the Wyo-
ming State Geological Survey that we recommend include:

Minerals and rocks of Wyoming, Wyoming State Geological Survey Bulletin
66, 117 p.

Traveler s guide to the geology of Wyoming, Wyoming State Geological Sur-
vey Bulletin 67, 130 p.

The geology of Wyomings precious metal lode and placer deposits, Wyoming
State Geological Survey Bulletin 68, 287 p.

Copper, lead, zinc, molybdenum and associated metal deposits of Wyvoming,
Wyoming State Geological Survey Bulletin 70, 229 p.

Geologic map of Wyoming, U.S. Geological Survey (1:500,000 scale).
Diamonds and mantle source rocks in the Wyoming craton with a discussion

of other U.S. occurrences, Wyoming State Geological Survey Report of
Investigations 53, 93 p.
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CHAPTER 1. INTRODUCTION

Many people consider Wyoming a wide-open frontier, where new min-
eral discoveries are made every year, where mineral collectors and rock
hounds can still find a wide variety of minerals and rocks to spice up their
personal collections, and where curators can still build museum collections.
Some very attractive specimens of jade, ruby, diamond, spodumene, aqua-
marine, gold, agate, petrified wood, and a variety of fossils collected in Wyo-
ming have not only ended up in private collections, but have also found
their way into various museums around the country.

New mineral discoveries are reported in Wyoming nearly every year. In
1998, a 7.5-ounce gold nugget was found in the South Pass area by a weekend
coin hunter (Toussaint, 1998), gem-quality peridot was discovered in the
Leucite Hills of the Green River Basin (Hausel, 1998a), and gem-quality
cordierite was found in the Palmer Canyon area of the Laramie Mountains
(Hausel, 1998b). Just a few decades ago, diamonds were accidentally
discovered in southeastern Wyoming about 25 miles south of Laramie
(McCallum and Mabarak, 1976). Since then more than 130,000 diamonds
have been found in what is now known as the Colorado-Wyoming State
Line district. The diamonds include microdiamonds to gems as large as the
28.3-carat diamond from Colorado. The largest diamond found in Wyoming
to date weighed 6.2 carats (Hausel, 1998d). Many of the diamonds are of
very high quality.

HOW TO USE THIS PUBLICATION

This publication was written primarily as a treatise on gemstone and
related mineral and rock occurrences in Wyoming. Besides the mineralo-
gist and gemologist, this publication was also written for the mineral collec-
tor and rock hound who enjoys hunting for rock and mineral specimens and
has some background in mineralogy and geology. It was designed for and
can best be used in conjunction with the various maps shown or referenced
in the text. The reader is responsible for obtaining permission (when neces-
sary) to access the various sites mentioned in this publication.

The reader may want to first plot the mineral localities they plan to
visit on the recommended maps. This will help plan access routes to the
areas, and help determine other possible collecting sites nearby. Some of
the maps described in this publication are available at local or regional U.S.
Bureau of Land Management (BLM) and U.S. Forest Service offices, as well
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as at the U.S. Geological Survey map distribution center in Denver. Most of
the topographic, ownership, and geologic maps referred to are available
either over-the-counter at the Wyoming State Geological Survey (WSGS)
building on the University of Wyoming campus in Laramie or can be or-
dered. Other publications that may be useful are listed in the REFER-
ENCES CITED section near the back of this publication; some can be
purchased from the WSGS and most can be consulted at a geologic library.

There are too many interesting mineral and rock localities in Wyoming
to describe in this single publication. As a result, the authors have selected
several of the better localities for each rock or mineral. More detailed infor-
mation on specific localities can be obtained from various publications listed
in the REFERENCES CITED section. In addition to the alphabetical list-
ing of rocks and minerals in the body of this publication, an INDEX to
localities and place names is provided.

ACCESS TO LOCALITIES

It is beyond the scope of this publication to provide detailed information
on land and mineral ownership or access routes to localities and mineral
deposits. Because of the difficulty in researching and due to the ever-changing
status of land and mineral estate ownership, access to sites and localities
mentioned here is left up to the reader. Since some sites may require access
routes across private land, or the sites themselves may even be on private
land, you will need to obtain permission to gain access. Many other sites
are located on federal and state land and generally do not require permission.
However, active mining claims may have been staked on the federal land,
or state leases may have been acquired by various individuals or companies.
In these cases, the mineral collector should obtain permission from those
individuals or companies to collect on claims and leases. Information on
mining claims is available from the respective county clerk offices and from
the BLM state office in Cheyenne. Information on state leases can be obtained
from the Wyoming Department of Lands and Investments in Cheyenne.

There may also be some safety problems associated with some of the
localities listed in this publication, such as steep slopes and unstable
highwalls, underground mine workings, etc. You must use common sense
when collecting in these places as well as anywhere else in Wyoming. Be
aware of proper safety practices and the possible dangers of working out-
doors in relatively remote areas. Remember, you are personally responsible
for your own actions.



MAPS

A variety of maps are available to the public. To assist in visiting locali-
ties and collecting samples, we recommend acquiring 1:100,000-scale (1 inch
equals 1.6 miles) topographic maps of the areas you intend to visit. These
maps, published by the U.S. Geological Survey, contain roads, trails, towns,
rivers, and topography (in metric units). In instances where greater detail
is needed, you should get 1:24,000-scale (1 inch equals 2000 feet) topographic
maps. In most cases, the 1:100,000-scale maps should be sufficient. The
BLM also publishes general 1:100,000-scale surface and mineral manage-
ment status maps that give general information on private verses state and
federal land and mineral ownership. Detailed plat maps of each township
are also available.

Another type of map that is very useful is a geologic map. Geologic maps
can aid the collector in finding various known, unreported, or new mineral
and rock occurrences. By examining geologic maps, favorable rock types
can be identified for prospecting. For instance, if aquamarine is found in
granite pegmatite in a certain area, then the collector may want to look at a
geologic map to find similar granite pegmatites in that particular region
that might contain aquamarine. In addition, agates and jaspers are local-
ized in certain geologic formations, such as the Madison Limestone. By ex-
amining a geologic map, a collector can then search all known outcrops of
this formation in their area. Geologic maps are typically available at many
university libraries, the U.S. Geological Survey in Denver, and the WSGS
in Laramie.
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CHAPTER 2. GEMS, MINERALS, AND RoCKS

Dietrich and Skinner (1979) defined a mineral as any naturally occur-
ring chemical substance having a definite chemical composition and a char-
acteristic crystal structure. Most minerals are inorganic. According to Dietrich
and Skinner (1979), however, a few natural organic substances also fulfill
these requirements. In some instances, synthetic “minerals” may also ap-
pear to fulfill these requirements with the exception that they are not natu-
rally occurring. In such instances, these are referred to as synthetic minerals.

Rocks are composed of minerals. Dietrich and Skinner (1979) simply
defined a rock as any naturally formed solid material composed of one or
more minerals, and/or mineraloids, that has some degree of chemical and
mineralogical constancy.

Certain minerals, because of their quality and potential value, are called
gemstones. The term gemstone, according to Hurlbut and Switzer (1979), is
applied to minerals that are sufficiently attractive to be used for personal
adornment after they are cut and polished. The modifiers, precious and semi-
precious, have been used to distinguish the more valuable from the less
valuable. These terms are considered synonymous with the terms gem and
near-gem, which are dependent on the economics of market conditions. For
instance, near-gems can be considered as low-quality gemstones in a favor-
able market. In less favorable markets, the same stone may have no value
as a gemstone.

Unlike gems, near-gems typically have flaws such as poor or unattrac-
tive color, mineral inclusions, or some other feature that makes them less
attractive than gems. The monetary differences in value between gems and
near-gems can be dramatic. For example, industrial diamonds (which have
no use as a gemstone) typically sell for as little as a few dollars (or less) per
carat. Uncut near-gems may be valued at 10 times that of industrial dia-
monds; uncut gem-quality diamonds may yield market values 100 times
that of industrial diamonds. The value of a cut gemstone will often increase
as much as 10 to 100 times that of the uncut mineral.

Lapidaryis the art of cutting and polishing rocks and minerals. As used
in this publication, the term /lapidary materials refers to those rocks and
minerals which have comparatively lower value than gemstones, are not
facet-grade, and may be prepared by using simple cuts and/or polishing
techniques that result in decorative or ornamental minerals or rocks. Some
extraordinarily attractive cabochons [an unfaceted, cut material of domed
or convex form, usually polished on top and unpolished elsewhere (Bates
and Jackson, 1987)] have been cut and mounted in rings, pendants, and
other forms of jewelry from lapidary-grade materials; some beautiful book-
ends, paperweights, etc., have also been produced from lapidary materials
collected from Wyoming.
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A variety of rocks and minerals have unique qualities that make them
attractive to some collectors. Such qualities may be nebulous and difficult
to define, and most often are the result of the rock or mineral being rare.
For instance, an extremely rare rock known as lamproite is generally not
very attractive, as it looks like common variety lava rock. However, lamproite,
a mafic ultrapotassic igneous rock, is one of the rarest rock types on earth,
and has value as museum and research specimens. In fact, one variety of
lamproite found in Wyoming (wyemingite) is so rare, it was unknown else-
where in the world until recently.

Other rocks, such as serpentinite, typically occur in attractive shades of
green and are often mistaken for jade. Wyoming has many other unique
rocks and minerals including nephrite jade, kimberlite, komatiite, orbicu-
lar granodiorite, etc., that are sought after by many museums, research
geologists, and collectors from around the world.



CHAPTER 3. GEOLOGY OF SELECTED AREAS
IN WyoMING

A serious mineral collector needs to become familiar with the geology of
Wyoming as well as the principles and terminology of geology. The state’s
geology 1s quite varied, but it is not the authors’ intention to discuss the
geology in detail. However, for background and convenience, the geology of
some of the more interesting collecting regions in the state (as used to dis-
cuss localities in this book) is briefly described below.

We highly recommend that the collector obtain a copy of Blackstone
(1988) and Love and Christiansen (1985). These will provide the collector
with the basic information needed about the general geology in areas of
interest. For the reader’s convenience, a color, page-sized rendition of the
Geologic Map of Wyoming is supplied as Figure 1. The major structural
features (basins and uplifts) of the state are shown in Figure 2. A number
of articles published in Wyoming State Geological Survey Memoir 5 (Snoke,
Steidtmann, and Roberts, 1993) contain excellent summaries of different
aspects of Wyoming geology. Many of these articles reflect state-of-the-art
knowledge and research for the topics and contain excellent, relatively up-
to-date reference lists. Other publications dealing with Wyoming geology
are available from the WSGS. Knowing the geology of an area, as well as
knowing what types of rocks host certain minerals, may help collectors find
new mineral and rock localities in Wyoming.

ABSAROKA RANGE

The Absaroka Range of northwestern Wyoming is a high, rugged, deeply
dissected plateau, much of which is above timberline, formed of stratified
volcanic rocks and associated flows and flow breccias from several voleanic
centers, The volcanics extend over a surface area of more than 8000 mi® and
consist of flows, flow breccias, breccias, and reworked sedimentary facies,
which form part of the Absaroka Volcanic Supergroup of middle and late
Eocene age.

The Absaroka Supergroup averages more than 5000 feet thick and is
divided into three groups (from oldest to youngest): Washburn, Sunlight,
and Thorofare Creek. The Washburn Group is restricted to the northern
part of the range and represents the oldest volcanic rocks of the Absarokas.
Rocks of the Washburn Group are unconformably overlain in most places



by rocks of the Sunlight and Thorofare Creek Groups. Rocks of the Thorofare
Creek Group overlie the Sunlight Group.

Two formations of interest within the Supergroup include the Wiggins
Formation (of the Thorofare Creek Group), a light-gray volcanic conglomer-
ate and white tuff with clasts of igneous rocks, and the Wapiti Formation
(of the Sunlight Group), which is dominantly andesitic. These two forma-
tions contain scattered fragments of petrified wood and agate. In addition
to these formations, some of the volcanic centers are known to host a vari-
ety of ore minerals associated with altered volcanic rocks and veins. In
particular, good ore specimens have been found in the Kirwin, Sunlight,
and Stinkingwater districts (Figure 3).

BIGHORN MOUNTAINS

The Bighorn Mountains form an elongate north-south trending uplift
in north-central Wyoming. The uplift is cored by Precambrian granite and
gneiss that are unconformably overlain by Paleozoic sedimentary rocks that
crop out along its flanks. The strata on the western flank have relatively
gentle, low-angle (locally steep) dips into the Bighorn Basin as compared to
the strata on the eastern flank which are overturned in places and dip steeply
into the Powder River Basin. Precambrian rocks are exposed throughout
much of the uplift. The highest peaks in the range are located west of Buf-
falo, where several peaks rise above 10,000 feet, culminating at Cloud Peak
(13,175 feet above sea level).

At the southernmost tip of the range, northeast of Lysite, Precambrian
mica schists crop out over a fairly large region. Farther north, the Precam-
brian core is buried by Cambrian sedimentary rocks of the Flathead and
Gros Ventre Formations. Still farther north, approximately due east of
Tensleep, the Precambrian core is exposed over a large area totaling more
than 1000 mi®. Near the Wyoming-Montana border, the Precambrian core
is once again covered by younger Paleozoic sedimentary rocks.

The Precambrian rocks of the Bighorns have been separated into a north-
ern granitic and a southern gneissic terrane (Osterwald, 1959). The north-
ern granitic terrane is largely composed of pink to gray, medium- to
coarse-grained plutonic rocks of granitic to quartz dioritic composition. The
gneissic southern terrane is composed of gray quartzofeldspathic gneiss with
minor tonalite and numerous concordant and disconcordant pods and lenses
of amphibolite.
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Figure 2. Major structural elements in Wyoming (from Blackstone, 1988).
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BLACK HILLS

The Black Hills form a dome-shaped uplift cored by a 2.6-billion-year-
old Precambrian basement complex surrounded by Paleozoic and Mesozoic
limestone, shale, and sandstone. Tertiary alkalic and peralkalic igneous rocks
(30 to 55 million years old) intrude older rock units at a number of loca-
tions.

The unique geological environment and mineral and rock occurrences
make the Black Hills a favorite locality for many collectors. A variety of
rocks and minerals are found in this region including phonolite, fluorite,
hemimorphite, galena, gold, chalcopyrite, sphalerite, wulfenite, and
jasperoid. The principal mineralized areas are located in the Bear Lodge
Mountains, Black Buttes, and Mineral Hill districts.

GRANITE MOUNTAINS

The Granite Mountains are an extensive range of low-lying, rounded,
granite-cored hills with interspersed metamorphic rocks in central Wyo-
ming. The Granite Mountains have been deeply eroded and consist of meta-
morphosed [3.2 Ga (Giga-annum or billion years old)] gneiss, schist, and
amphibolite that has been extensively intruded by 2.6 Ga granite, and by
later basaltic dikes. These ancient rocks are partially covered and onlapped
by Tertiary sedimentary rocks including the Split Rock Formation (Miocene?)
and the White River Formation (Oligocene).

Two areas in particular contain outcrops of metamorphic rocks. These
are the Tin Cup district and the Rattlesnake Hills-Barlow Gap area. The
Tin Cup district exhibits evidence of extensive alteration of high-temperature
metamorphic fluids that produced numerous jade deposits. The district also
contains a variety of other minerals including jasper, ruby, and sapphire.

The Rattlesnake Hills north of the Tin Cup district contain Tertiary [40
to 44 Ma (Mega-annum or million years old)] alkalic phonolites, latites, and
related volcanic rocks which cut the older Precambrian rocks (Pekarek, 1977).
The Rattlesnake Hills-Barlow Gap area is best known for low-grade, large-
tonnage gold deposits, but also contains some jasper, agate, and other min-
erals of interest (Hausel, 1996e).
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GREATER GREEN RIVER BASIN

The Greater Green River Basin of southwestern Wyoming includes the
Great Divide or Red Desert, Washakie, and Green River basins, the smaller
subbasins (Hoback and Bridger basins), and structural features that sepa-
rate the basins. One of the more prominent of these is the Rock Springs
uplift, which separates the Green River Basin from the Washakie and Great
Divide basins. The Greater Green River Basin region is known for a variety
of petrified wood, agates, garnets, and other minerals.

The source for some of the petrified wood and agate appears to be the
Laney Shale Member of the Green River Formation and the overlying Bridger
Formation, both of Eocene age. The Laney Shale Member was deposited in
a large inland lake system during the early Eocene (40 to 50 million years
ago). The lake, known as Lake Gosiute, filled much of the Green River Ba-
sin and was the center for the deposition of extensive lacustrine (lake) de-
posits. At its greatest extent, this prehistoric lake system covered almost
15,000 mi* in much of southwestern Wyoming, northwestern Colorado, and
northeastern Utah (Bradley, 1964).

During deposition of Laney Shale sediments, the climate was warm
and moist. Under such conditions, a widespread, heavily forested swamp-
land flourished in this part of Wyoming. Lake Gosiute expanded and con-
tracted in response to periods of increased precipitation followed by drier
periods. The fluctuation allowed for expansion of the forests around the
lake as it receded, or drowned the timber as the lake rose. The drowned
timber was gradually buried in lake sediments and showers of volcanic ash.
Over time, some of the wood became petrified by the silica leached from the
volcanic material.

The overlying Bridger Formation is primarily fluviatile (fresh water,
stream deposited) with some thin lacustrine layers. Locally the formation
contains silicified limestones and marlstones. Petrified wood is common in
the Bridger Formation, particularly in the vicinity of Oregon Buttes (Brad-
ley, 1964). Much of the wood is encrusted with algae and was silicified by
processes similar to those that petrified materials in the underlying Laney
Shale. In addition to the wood, some clear chalcedony and vein moss agates
are found in this region.
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GREEN MOUNTAIN

Green Mountain is located in central Wyoming directly south of the
Granite Mountains and between the Ferris Mountains to the east and Crooks
Mountain to the west. The Green Mountain area is accessible from Jeffrey
City by roads leading south of U.S. Highway 287/789. The Green Mountain
area encloses the Green Mountain-Crooks Gap uranium mining district,
which is underlain by Archean granitic and gneissic rocks onlapped by Pa-
leozoic, Mesozoic, and Tertiary sedimentary rocks. Much of Green Moun-
tain is covered by the Crooks Gap Conglomerate, which consists of giant
granite boulders in an arkosic matrix (Love and Christiansen, 1985). The
age of the conglomerate may be Oligocene(?). Several sedimentary rock for-
mations in this area have yielded considerable detrital jade.

HARTVILLE UPLIFT

The Hartville uplift is composed of a series of relatively low, northeast-
trending hills between Wheatland and Lusk and consists of Precambrian-
age eugeoclinal metasedimentary and metavolcanic rocks which are
unconformably overlain by Paleozoic limestones, sandstones, and dolomites
of the Hartville and Guernsey formations (Snyder and others, 1989). The
region is known for its hematite, copper, and agates.

LARAMIE MOUNTAINS

The Laramie Mountains form an elongate north-south anticlinal uplift
cored by Precambrian rocks and flanked by upwarped Phanerozoic
sedimentary rocks. Along the western flank of the range, the Phanerozoic
rocks unconformably overlie the Precambrian basement and dip at low angles
into the Laramie and Shirley Basins. On the eastern flank, pre-Tertiary
sedimentary rocks generally dip steeply into the northern Denver-Julesburg
Basin (locally known to some as the Cheyenne Basin or Cheyenne-Denver
Basin), and in places are overturned and locally overthrust by Precambrian
crystalline rocks. Relatively flat-lying Tertiary rocks overlie the pre-Tertiary
rocks (including the Precambrian basement in some areas) and obscure the
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structure along the eastern flank of the mountains. Within the Precambrian
core of the range, several mining districts and mineralized areas are
recognized, including the Deer Creek, Esterbrook, Iron Mountain, Silver
Crown, State Line, and Warbonnet districts; Elmers Rock greenstone belt;
and the Casper Mountain, Garrett (Sellers Mountain), and LaPrele areas.

The Precambrian rocks of the Laramie Mountains are divisible into a
southern Proterozoic province (Green Mountain terrane) and a northern
Archean terrane (Wyoming Province). These two terranes meet near the
center of the Laramie Mountains where a 350 mi? 1.5 Ga anorthosite
batholith intrudes the projected trend of the Mullen Creek-Nash Fork shear
zone (referred to as the Cheyenne belt) from the Medicine Bow Mountains
to the west.

The Green Mountain terrane consists of 1.8 Ga mafic to intermediate
metavolcanic and associated metasedimentary rocks (Peterman and oth-
ers, 1968). These were intruded by 1.4 Ga granite, which includes the
Sherman Granite and related felsic phases (Peterman and others, 1968).

Rocks in the central and northern Laramie Mountains are part of the
Wyoming Province and include 3.0 Ga gneiss, migmatite, granite, and
supracrustal successions of metasedimentary and metavolcanic rock
(Johnson and Hills, 1976). These have been intruded by Archean granites.

The Precambrian rocks of the Laramie Mountains are unconformably
overlain by Phanerozoic sedimentary rocks on the flanks of the range. Lime-
stones of the Pennsylvanian and Permian Casper Formation, in particular,
are noted as a source for jasper and agate.

MEDICINE BOW MOUNTAINS

The core of the Medicine Bow Mountains consists of two distinct ter-
ranes: to the north, the core consists of an older quartzofeldspathic gneiss
unconformably overlain by metasedimentary rocks; to the south, the core
consists of relatively younger metavolcanic and metasedimentary rocks.
These contrasting rock successions are separated by a major east-west trend-
ing crustal suture that divides the Precambrian rocks of Medicine Bow
Mountains. The suture, known locally as the Mullen Creek-Nash Fork shear
zone, is part of the larger and more extensive Cheyenne belt that continues
east through the Laramie Mountains and west through the Sierra Madre.
The Medicine Bow Mountains contain a variety of rocks and minerals; most
notable are placer gold and associated nuggets, and platinum and palla-
dium mineralization.
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OWL CREEK MOUNTAINS

The Owl Creek Mountains form a relatively narrow, linear, east-west
trending asymmetrical anticlinal uplift cored by Precambrian basement
rocks in north central Wyoming. The northern flank of the range is
unconformably overlain by Paleozoic sedimentary rocks that dip to the north
into the Bighorn Basin. The southern flank is onlapped by Tertiary strata
which may conceal Paleozoic and Mesozoic rocks that are overthrust by
Precambrian rocks.

Bhe Precambrian core of the Owl Creek Mountains has been subdivided
into three different rock groups based on age. The oldest rocks are
supracrustal metamorphics exposed within the Copper Mountain district.
The metamorphic rocks have been intruded by granites and mafic dikes
which comprise the other two rock groups.

Within the Owl Creek Mountains is the Copper Mountain district. The
district lies southeast of Thermopolis, northeast of Shoshoni, and east of
Wind River Canyon. This area has also been called the Bridger Mountains.
Three units of metamorphic rocks occur in the district: the southernmost
unit consists of amphibolite, quartzofeldspathic gneiss, and mica schist; the
central unit consists of banded iron formation, metapelite, quartzite, and
amphibolite; and the northern unit is dominated by amphibolite with sub-
ordinate quartzofeldspathic gneiss (Hausel and others, 1985). Some min-
eral occurrences of interest to collectors include copper, beryl, agate, jasper,
tourmaline, and scheelite.

SEMINOE MOUNTAINS

The Seminoe Mountains north of Sinclair, Wyoming are formed of
metasedimentary and metavolcanic rocks (>2.7 Ga) exposed in a broad, ver-
tically plunging fold. These were intruded and folded by granodiorite (>2.6
Ga) (Snyder and others, 1989). The core of the range is unconformably over-
lain by Phanerozoic sedimentary rocks that form a spectacular, steeply dip-
ping precipice along the southern flank of the range.

The metamorphic rocks in the Seminoe Mountains have been subdi-
vided into three mappable units. The lower unit consists of mafic
metavolcanic and volcaniclastic rocks named the Sunday Morning Creek
Metavolcanics. This unit is overlain by mafic and ultramafic schists, named
the Bradley Peak Ultramafics, that form the middle unit. Rocks of the
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middle unit consist of massive to highly foliated amphibolites, serpentinites,
and tremolite-tale-chlorite schists. The Bradley Peak Ultramafics are over-
lain by interlayered metasedimentary and metavolcanic rocks of the upper
unit, named the Seminoe Formation, which includes quartz-magnetite-
grunerite iron formation, chlorite schist, metagreywacke, metapelite,
metabasalt, metatuff, and felsic schist. Notable minerals and rocks in the
Seminoe Mountains include gold, copper, serpentinite, metakomatiite,
jasperized iron formation, grunerite, and spectacular folded metamorphic
rocks.

SHIRLEY MOUNTAINS

The Shirley Mountains, located along the southwestern margin of the
Shirley Basin north of the town of Medicine Bow, are a Precambrian-cored
uplift dominated by a core of granitic rocks with occasional mafic dikes.
The margins of the uplift are unconformably overlain by steeply dipping
Phanerozoic rocks.

SIERRA MADRE

The Sierra Madre lie due west of the Medicine Bow Mountains across
the synclinal Saratoga Valley (also referred to as the Platte River valley).
The geology of the Sierra Madre is similar to that of the Medicine Bow
Mountains, and both ranges were uplifted during Laramide time. As in the
Medicine Bow Mountains, the Precambrian core of the Sierra Madre con-
sists of rocks from two provinces separated by a major east-west trending
suture known locally as the Mullen Creek-Nash Fork shear zone. The en-
tire Sierra Madre was once part of the historical Grand Encampment min-
ing district, which originally included both the Sierra Madre and much of
the Medicine Bow Mountains. The Grand Encampment district was subdi-
vided into several smaller districts including the Battle, Douglas Creek,
Gold Hill, La Plata, Purgatory Gulch, Sandstone, New Rambler, and sev-
eral other districts in both the Sierra Madre and Medicine Bow Mountains.
These districts were known for a variety of copper minerals, some gold,
lead, and zinc, and produced some good specimens of garnet.
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WIND RIVER RANGE

The Wind River Range in western Wyoming forms a northwest-trending
asymmetrical arch. Along the northeastern flank of the range, Paleozoic
and Mesozoic strata dip gently into the Wind River Basin. Along the northern
and northwestern flanks, the strata are folded and faulted against the
Precambrian basement complex. Major boundary faults along the southern
and southwestern flanks of the range place Precambrian igneous and
metamorphic rocks over younger sedimentary rocks in the Greater Green
River Basin.

The Archean basement complex which forms the core of the Wind River
Range is a high-grade metamorphic and igneous complex of migmatite,
amphibolite- to granulite-facies felsic orthogneiss and paragneiss, intruded
by quartz diorite and granite plutons.

Near the south end of the range, the 2.6 Ga Louis Lake batholith cuts
the South Pass greenstone belt (Stuckless and others, 1985). The South
Pass greenstone belt consists of a synform of metasedimentary, metavolcanic,
and plutonic rocks (Hausel, 1991a). The South Pass greenstone belt has
been subdivided into the Anderson Ridge area, the Lewiston district, and
the South Pass-Atlantic City district. These areas are primarily known for
gold.
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CHAPTER 4. MINERAL AND Rock LOCALITIES
IN WyoMmInG

Wyoming contains a wide variety of rocks and minerals, and some of
the best rock exposures in the United States are found in Wyoming. Be-
cause there are far too many localities of interest in Wyoming to describe
here, we have selected some of the better localities. More information on
various localities can be obtained from publications listed in the REFER-
ENCES CITED section at the back of this book.

This chapter is arranged alphabetically by rock or mineral name. After
a general description of the rock or mineral, its occurrences in Wyoming are
detailed, first by region (again, alphabetically) and then by area or subre-
gion (when necessary). Prospects or occurrences in a particular region or
subregion are indicated by side headings in bold face and italics. Prospects
and occurrences discussed in the text that are unnamed or for which the
name is not known are indicated by a legal description, also in bold face and
italics. An INDEX to prospect names and occurrences is provided in the
back of this book.

AGATE (see QUARTZ)

ALABASTER (also see SELENITE)

Alabaster [(CaSO,) + 2H,0], a massive, crystalline, marble-like form of
gypsum, is extremely soft and easily cut and carved. It has a hardness of
only 2 on Mohs hardness scale (Mohs scale increases in hardness from 1 to
10). For information on mineral hardness, see Hausel (1986b). Alabaster is
so soft it can be scratched by a fingernail. Because of its softness, it is not
considered a gemstone or semi-precious stone. But alabaster has the unique
quality of being carvable without great difficulty, and is sometimes sought
by specialized collectors. Alabaster typically occurs as opaque white masses,
but may vary in color from white to red to yellow-orange. The transparent
form of alabaster is known as selenite (see SELENITE), and is commonly
found along the margins of some basins in Wyoming. An attractive form of
selenite known as satin spar (see SELENITE) has also been found in
Wyoming.
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Alabaster is often found in gypsum-bearing formations that crop out
along the flanks of many of the major uplifts in the state. Typically, it is
associated with the Permo-Pennsylvanian Goose Egg Formation, the Trias-
sic Chugwater (Spearfish) Formation, and the Jurassic Gypsum Spring
Formation (Figure 1). Additional localities could be discovered by examin-
ing the available geologic maps which show these formations, and then pros-
pecting these favorable host rocks in the field.

Powder River Basin

Gardiner Mountain. This area is located in W/2 section 29, T45N, R83W.
Small amounts of alabaster have been found 2 to 3 miles west of Mayoworth
in the Goose Egg Formation along the flank of Gardiner Mountain. This
area is on the extreme western margin of the Powder River Basin along the
flank of the Bighorn Mountains uplift. Some alabaster specimens from this
area have been used to produce bases for sculptures (Sutherland, 1990).
Recommended map. U.S. Geological Survey topographic map of the Kaycee
1:7100,000-scale Quadrangle.

Newcastle area. Osterwald and others (1966) reported that white, yellow, and
red alabaster was found in the Spearfish Formation east and north of
Newcastle, northeastern Wyoming. No specific details were provided.

Shirley Basin

Freezeout Hills. This locality is in sections 1 and 12, T25N, R80W. Alabas-
ter is found in outcrops of the Goose Egg Formation in the Pine Hill area
near the Freezeout Hills along the southern margin of the Shirley Basin
(Osterwald and others, 1966). This area lies a short distance west of High-
way 487 between Medicine Bow and Shirley Basin townsite. Recommended
map. U.S. Geological Survey topographic map of the Shirley Basin 1:100,000-
scale Quadrangle.

Wind River Basin

Little Popo Agie River. Osterwald and others (1966) reported white, yellow,
and red alabaster was found in the Chugwater Formation along the Little
Popo Agie River in Fremont County south of Lander.
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AMBER

Amber is a fossil plant resin produced by a variety of conifer trees and
possibly by some flowering plants. By definition, amber should be relatively
old—at least middle Tertiary, compared to the geologically younger copal.

Amber is a soft (hardness of 2 to 2.5 on the Mohs scale), plastic-appearing
material of low specific gravity (1.05 to 1.10) that is easily cut, carved, and
polished. It has a conchoidal fracture with oily luster and ranges from almost
colorless to yellow, brownish-yellow, or orange-yellow. Amber melts at a
relatively low temperature (250° to 325°C), and is composed of about 79%
carbon, 10.5% hydrogen, and 10.5% oxygen with a trace of sulfur. Its main
constituent is succinic acid, COOH(CH,),COOH (Sinkankas, 1959).

When burned, amber gives off an aroma similar to pine. Amber was
initially called electrum by early Greeks because of its ability to take on an
electrical charge when rubbed with wool or similar material. Amber has
limited use as a gem due to its softness, although some amber has been
used for beads and other decorations. Inclusions of insects found in some
amber enhance its value as a collector’s item.

Rocks as old as Pennsylvanian are reported to contain some fossil res-
ins, although amber-producing plants did not flourish until Late Cretaceous.
In North America during the mid-Tertiary, the climate cooled and the great
resin-producing Eocene forests disappeared, although some flowering tropi-
cal plants produced amber into the late Tertiary. Resin secretion is gener-
ally believed to be a mechanism some plants use for sealing bark wounds in
trees and protecting vulnerable plant parts from insects and herbivores in
warm, humid climates (Mustoe, 1985).

Cretaceous amber is found in northern and central North America
whereas Eocene amber, which is relatively abundant along the Baltic coast
in Europe, is rather scarce in North America. Amber younger than mid-
Eocene has not been reported from North America although it is abundant
in some Oligocene-Miocene sediments in Central America (Mustoe, 1985).

Because of its low specific gravity and low hardness, amber is most
commonly associated with rocks from low-energy depositional environments
such as coal seams or carbonaceous shales and siltstones. Carbonaceous or
coaly shales appear to contain better quality amber than coal because am-
ber in coal shows greater fracturing due to compression during the coalifi-
cation process (J. David Love, personal communication to Sutherland, 1989).
Amber may occur as scattered nodules in all these sedimentary rocks.

Gem-quality, early Eocene amber with a deep reddish-brown color was
found by J. David Love in 1934 in the Paleocene Hanna Formation of the
Hanna Basin, southeastern Wyoming (Figure 1). A few sizable lumps of amber
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have also been identified in Late Cretaceous coaly shales (Mesaverde For-
mation equivalent) in the Jackson Hole area (J. David Love, personal com-
munication to Sutherland, 1989). Ed Heffern (personal communication to
Sutherland, 1989) reported that small pieces of amber were recovered from
the Healy coal bed at the east edge of Buffalo from core drilled by the U.S.
Geological Survey in 1975. The amber reportedly was fluorescent.

Small nodules and veins of amber have been reported in Upper Creta-
ceous coals of the Adaville Formation and in Paleocene and Eocene coals in
the Powder River Basin (Glass, 1975). Veins of amber, up to 3 inches wide
and several feet long, occur in the thick Wyodak coal seam near Gillette
(Gary B. Glass, personal communication to Sutherland, 1990). Thin seams
of amber-like material were reported by Sinkankas (1959) and Glass (1975)
from Fort Union Formation coal beds in Converse County. It is quite likely
that amber, in small amounts, may be found in all of the Tertiary basins of
Wyoming (Figure 2). Many of the coal-bearing rocks of Wyoming provide
potential areas for amber (see Jones, 1990).

AMETHYST (see QUARTZ)

ANDALUSITE, KYANITE, SILLIMANITE,
STAUROLITE

Andalusite, kyanite, sillimanite, and staurolite are all alumino-silicates
associated with alumina-rich, mica schists known as metapelites. Cordierite
(see CORDIERITE) is also associated with metapelites. Usually, one or
more of these alumino-silicates are found in the same metamorphic terrane
and can provide a general barometer of the intense pressure and temperature
that the mica schist was subjected to. For example, kyanite forms at
relatively high pressure and low temperature compared to sillimanite and
andalusite. Andalusite as well as cordierite form at relatively higher
temperatures and lower pressures than sillimanite and kyanite. Sillimanite
forms at high pressures and temperatures between the other alumino-
silicates.

Andalusite, kyanite, and sillimanite are polymorphs with the general
chemical composition of Al,(Si0;). Andalusite is orthorhombic and forms
dull, rough, prismatic crystals with square cross sections in mica schists,
and is often partially replaced by sericite. Most andalusite found in Wyoming
is opaque and gray to brown. However, andalusite crystals of brownish-
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pink, white, rose-red, red-brown, green, yellow, and violet have been reported
elsewhere. It has a hardness from 6.5 to 7.5 (Mohs scale) and specific gravity
from 3.1 to 3.2. But because of the common partial replacement of andalusite
by sericite, the specific gravity may be relatively low. In addition, its hardness
is often difficult to determine because of partial replacement by softer mica.

Kyanite is the triclinic polymorph of Al,(Si0;). Typically, kyanite forms
distinct light-blue, bladed, opaque crystals with a specific gravity from 3.53
to 3.65. Gem varieties of kyanite are uncommon. Good crystals of kyanite
have unique hardness properties which are useful in identifying this min-
eral. Parallel to the greatest length of the crystal (c-axis), it has a hardness
of 5 and can be scratched with a pocket knife. However, in the direction of
the short axis, it has a hardness of 7 and cannot be scratched with a pocket
knife unless the mineral is altered or weathered. In other words, there should
be a noticeable difference in the mineral’s hardness depending on the direc-
tion in which it is scratched. This variation in hardness along with its dis-
tinctive blue color are useful in identifying this mineral.

Sillimanite, another orthorhombic polymorph, forms slender, prismatic,
or fibrous white to colorless crystals with vitreous to silky luster. Silliman-
ite has a hardness from 6.5 to 7.5 and a specific gravity from 3.23 to 3.27.
The mineral rarely forms transparent crystals suitable for cutting. No gem
varieties of sillimanite have yet been reported in Wyoming.

Staurolite, a complex alumino-silicate (Fe,Mg),(Al,Fe),04(510,),(0,0H),,
is a monoclinic (psuedo-orthorhombic) mineral with a hardness from 7 to
7.5. It commonly forms distinct brown to yellow-brown, cruciform (cross-
like) twins, although it may occur as flat, elongated crystals. It is typically
associated with kyanite, muscovite, and almandine garnet. No gem variet-
ies of staurolite are known in Wyoming.

These metamorphic minerals are restricted to the Precambrian cores of
mountain ranges in Wyoming that contain large regions of moderate to rela-
tively high-grade metamorphic rocks. The lithostatic pressure from a thick
pile of sedimentary rocks that once buried Precambrian sedimentary ter-
ranes resulted in metasomatic alteration (metamorphism) of the rocks. In
other words, the minerals in these rocks slowly changed to other minerals
more suited to withstand the higher pressure and temperature of deep burial.

Many alumina-rich sedimentary rocks (such as shales) were greatly
affected by the metamorphism. Under deep burial, these shales slowly
changed to mica schists with a distinct schistose fabric. In addition to mica,
porphyroblasts (large metamorphic crystals) of large aluminum-rich sili-
cate minerals known simply as alumino-silicates grew in many of these
schists. Much later in geologic history, dynamic forces in the earth uplifted
large blocks of the earth along faults or upwarps, producing today’s moun-
tain ranges. Erosion during and after uplift removed much of the overlying
rocks, so that today the old metamorphic crystalline cores of the mountains
are now exposed. The Geologic Map of Wyoming (Love and Christiansen,
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1985), clearly shows that the only places these ancient Precambrian rocks
can be seen are in the cores of many mountain ranges. Also note that
metasedimentary rocks shown on the map indicate the best places to search
for alumino-silicates.

Areas where alumino-silicates have been reported in Wyoming include
the Copper Mountain area of the Owl Creek Mountains (Hausel, Graff, and
Albert, 1985), South Pass in the Wind River Range (Hausel, 1991a), the
Seminoe Mountains (Hausel, 1994b), the Elmers Rock greenstone belt (Graff
and others, 1985), and the Sierra Madre.

In some of these metasedimentary areas, you might find some attrac-
tive specimens of mica schist with abundant sky-blue kyanite crystals. Rocks
known as peanut schists, which contain porphyroblasts of andalusite or
cordierite, are found in the South Pass area of the Wind River Range; stau-
rolite crosses in mica schists and some gem-quality, sapphire-blue crystals
of cordierite have been found west of Wheatland.

Granite Mountains

The Granite Mountains of central Wyoming (Figure 3) consist of an
Archean terrane of granite and gneiss with interspersed metamorphic rocks.
The metamorphic rocks (particularly mica schists) are considered favorable
terranes to find alumino-silicates.

Barlow Gap. In the SW SW SW section 7, T31N, R87W, massive clusters of
white to very light-green sillimanite crystals with good basal cleavage are
found in mica schist (Figure 4, Plate 1). Some crystals exceed 3.5 inches in
length.

Laramie Mountains

Elmers Rock greenstone belt

Cooney Hills. Graff and others (1982) reported porphyroblastic alumino-
silicates in metapelites in the greenstone belt (Figure 3) south of Palmer
Canyon in the Cooney Hills area (T23N, R69W) north of Sybille Canyon.
The alumino-silicates include kyanite, sillimanite, and andalusite. Kyanite-
biotite gneiss is found along the western flank of the Cooney Hills (Graff
and others, 1982). Samples contain large, light-blue, fractured, translucent
kyanite blades up to 1.5 inches in length, The Cooney Hills are surrounded
by private land. Recommended map: U.S. Geological Survey topographic
map of the Rock River 1:100,000-scale Quadrangle.
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Copper Mountain district. This district is underlain by Archean metamor-
phic rocks intruded by granite and granitic pegmatite (Hausel, Graff, and
Albert, 1985). The metamorphic rocks include amphibolite, banded iron for-
mation, quartzofeldspathic gneiss, biotite-chlorite-epidote schist, quartzite,
quartz-mica schist, and porphyroblastic mica schist. The porphyroblasts
include andalusite, cordierite, sillimanite, and garnet, although none of these
have been reported as gem quality.

The majority of the pegmatites found on Copper Mountain occur along
the southern margin of the district in the vicinity of Hoodoo Creek (sections
22, 27, and 28, T40N, R93W). Two types of pegmatites occur in this region:
(1) simple pegmatites composed of microcline, bu// guartz (a miner’s term
for milky white, coarse grained, barren quartz), and muscovite mica; and
(2) a more mineralogically diverse pegmatite with beryl, tantalite [(Fe,Mn)
(Ta,Nb),0], tourmaline [Na(Mg,Fe,Mn,Li,Al),Aly(Si;0,,)(BO;),(OH,F),], gar-
net [Fe,Al,(Si0,),], petalite, apatite [Ca,(PO,),(F,Cl,0H)], cleavelandite, and
lepidolite (a pink, lithium mica) [K,Li,Al,(Al1Si,0,,)(OH,F),], in addition to
microcline, bull quartz, and muscovite. Some pegmatites and
quartzofeldspathic gneisses in this region also contain black tourmaline
with some scheelite (CaWO,), a white, opaque, massive mineral that brightly
fluoresces light-blue under short-wavelength ultraviolet light.

Common variety beryl, including some aguamarine, was reported in
some pegmatites. According to McLaughlin (1940), the beryl is found in
association with cleavelandite (a variety of albite feldspar that occurs as
white aggregates of flat, platy, crystals that usually form cleavable masses)
and muscovite in zoned pegmatites. The beryl-bearing zone is found be-
tween a quartz-rich core and the hanging wall of the pegmatite. The beryl
is typically light-green to pale blue and occurs as prismatic crystals with
some anhedral masses. The grain size ranges from 0.03 inch to more than 7
inches in diameter (McLaughlin, 1940).

Wind River Range

Beryl has been reported in pegmatites in both the northern and south-
ern parts of the Wind River Range in western Wyoming.

Northern Wind River Range

Warm Springs. Beryl is reported in pegmatites adjacent to the Warm Springs
fault zone in sections 3 and 10, T41N, R108W, near the northern end of the
Wind River Range (Osterwald and others, 1966).
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South Pass region, southern Wind River Range

The South Pass region is located south of Lander (Figure 3) and is
considered to be a very good area to collect and prospect, as much of the
area is underlain by public land. In addition to pegmatites, gold and other
minerals are found nearby. Recommended maps.: (1) U.S. Geological Survey
topographic map of the Lander 1.100,000-scale Quadrangle; (2) geologic map
of the South Pass granite-greenstone belt (Hausel, 1991a); (3) geologic map
of the South Pass City Quadrangle (Hausel, 19585a); and (4) geologic map of
the Anderson Ridge Quadrangle (Hausel, 1956a).

Anderson Ridge. The Anderson Ridge area is located in SW section 26,
T29N, R101W, along the western margin of the South Pass granite-
greenstone belt (see Hausel, 1991a). The area is accessible from unimproved
roads a short distance west of State Highway 28.

An excellent aquamarine beryl crystal, along with some poor quality
green beryl, was discovered in a pegmatite in the South Pass Granite along
Fish Creek (Elmer C. Winters, personal communication, 1985). The aqua-
marine was more than a foot in length and about 3 inches in diameter. The
specimen was extracted in two pieces.

The South Pass region is a good place to explore for other minerals as
well as beryl. Most notable is gold (see GOLD). This area also has some old
ghost towns and is an interesting region to search for old coins, gold nug-
gets, artifacts, and related materials.

Ts28 and 29N, Rs101 and 102W. Beryl is found in coarse-grained tourma-
line-beryl granite pegmatites in the general area around Anderson Ridge.
Six different pegmatite types were described in this area by El-Etr (1963)
and Proctor and El-Etr (1968) with only one type exhibiting noticeable beryl
content. Specific occurrences of beryl-bearing pegmatites are in the NW
section 29, and in the NW and SW section 31, T29N, R101W. However, no
gem varieties of beryl are reported at these locations.

CALCITE AND CALCITE ONYX

Calcite (CaCQO,) is a relatively soft mineral with a hardness of only 3,
and can be scratched with a knife. Calcite is relatively light in weight, hav-
ing a specific gravity of only 2.71. Because it is relatively soft, calcite is not
a gemstone. However, specimens of calcite crystals, geodes filled with cal-
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cite, and calcite onyx often produce attractive rock and mineral specimens
and lapidary samples.

Calcite may be clear, white, or an off-white color. Because of impurities,
specimens of russet, pale pink, and rose-colored manganese-bearing calcite
are sometimes found. Many specimens of calcite will fluoresce brightly un-
der ultraviolet light, yielding red, pink, green, blue, or yellow fluorescence.
It is also soluble in hydrochloric acid, and will vigorously effervesce in cold,
dilute (10%), hydrochloric acid.

Calcite 1s hexagonal in erystal form and typically erystallizes as rhombo-
hedral or scalenchedral crystals and as finely crystalline masses. It will
sometimes crystallize as elongated, hexagonal, sand-sized crystals contain-
ing as much as 60% calcite sand (Vanders and Kerr, 1967). Clear specimens
of erystalline calcite also show good double refraction. When clear calcite is
placed on top of a dot written on a piece of paper, two dots will be apparent
to the viewer due to double refraction.

Calcite may also occur in a form of onyx, known as Mexican onyxr. This
Mexican onyx appears similar to true onyx (a variety of cryptocrystalline
quartz called chalcedony), although it is considerably softer. Calcite onyx
occurs with alternating dark and light color bands as the result of deposi-
tion from spring waters saturated with calcite. The material, because of its
softness, does not take as high a polish as true onyx; however, it can be
easily carved. In many cases, collectors cut specimens of the calcite onyx
and coat them with acrylic spray, producing very attractive bookends.

Calcite is also found in septarian concretions, which are rounded nod-
ules of clay, silt, and limestone that have been fractured and recemented
with calcite or siderite that fills cracks in the concretions. Many of these are
well-cemented and may contain well-crystallized calcite and rarely quartz.

Septarian concretions have been reported in outcrops of the Cody Shale
in several parts of the state including the flanks of the Bighorn Mountains
and in the northern end of the Medicine Bow Mountains. Where found in
the Cody Shale, the concretions typically occur in the unnamed lower shale
member, the Carlile Shale Member, and in the Niobrara Shale Member.

The upper 90 feet of the Carlile Shale near Buffalo contains dark gray
fossiliferous limestone concretions that average 1 foot in diameter. The shale
sometimes contains veins of dark orange or yellow calcite. The lower 175
feet of the Niobrara Member may sometimes contain two or three beds with
dark yellowish-orange, fossiliferous, silty septarian concretions with veins
of light-yellow calcite (Mapel, 1959). Some septarian concretions from the
Niobrara have measured up to 10 feet in diameter, although these are gen-
erally too fractured for lapidary use (Sutherland, 1990).

The collector should obtain a Geologic Map of Wyoming (Love and
Christiansen, 1985) and any available 1:24,000-scale geologic maps to search
for concretions in areas where the Cody Shale crops out.
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Bighorn Mountains

Septarian concretions have been reported in the Cody Shale on the west
side of the Bighorn Mountains near U.S. Highways 16 and 14A. Septarian
concretions are also reported from Cody Shale outcrops in several general
areas along the east flank of the Bighorn Mountains, including west of In-
terstate 25 near Kaycee. Kecommended map.: U.S. Geological Survey topo-
graphie map of the Buffalo 1:100,000-scale Quadrangle.

Burnett Creek area. Mapel (1959) reported finding scattered, dark gray,
septarian concretions in the upper part of the lower shale member of the
Cody Shale southwest of Buffalo and northeast of Crazy Woman Mountain
in section 12, T49N, R83W. These concretions sometimes contain marine
fossils.

Goshen Hole

Goshen Hole area. Good hexagonal sand calcite crystals are found in this
area of eastern Wyoming (Norma Beers, personal communication, date un-
known). These unusual crystals consist of hexagonal calcite with consider-
able sand incorporated during crystallization, such that they appear to be
nodules of sandstone. In actuality, they are formed primarily of calcite and
effervesce in dilute hydrochloric acid. Many specimens show intergrown
crystals with some twins (Figure 19, Plate 2).

Hartville uplift

Mexican onyx is found at several locations in the Hartville uplift north
of Guernsey (Figure 13). The onyx is found associated with both the Permo-
Pennsylvanian Hartville Formation and the Mississippian-Upper Devonian
Guernsey Limestone. Some of the onyx was mined from this area in past
years. Recommended map: U.S. Geological Survey topographic map of the
Torrington 1:100,000-scale Quadrangle.

Fish Canyon. This occurrence is in sections 10, 11, and 15, T27N, R66W.
Some white, brown, and green calcite onyx in the Hartville Formation ex-
tends across the SE section 10, SW section 11, and NE section 15. The onyx
reportedly occurs on the north side of Fish Canyon about a mile west of
Hartville along the edge of Guernsey State Park. Similar onyx is also found
in the Hartville Formation on an east-facing slope in the NE SE section 11
and on a northeast-facing slope in NE SW section 14 (Ray E. Harris, per-
sonal communication to Sutherland, 1990).
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Hartville onyx mine. Brown and white Mexican onyx has been quarried
from the north side of Long Canyon in the NE NE section 2, T27N, R66W
(W.D. Hausel, personal field notes, 1988). Brown calcite onyx is also found
in a quarry, known as the Hartville onyx mine, in the center of the NW
section 2, T27N, R66W (Eloxite Corporation, 1971). A decorative stone known
as zebra rock (a white rock with black spots) is also found in the quarry.
Similar brown Mexican onyx is also found on a southeast-facing slope of the
Guernsey Limestone in the center of the SE section 2, T27N, R66W (W. Dan
Hausel, personal field notes, 1988) (Figure 20, Plate 2).

Patten Creek area. Calcite onyx was found on a south-facing slope of the
Guernsey Formation in the Patten Creek area (SW SE section 29, T29N,
R65W) (Ray E. Harris, personal communication to Sutherland, 1990).

Webb Canyon. The Webb Canyon onyx is located north of the town of Hartville
in NE section 1, T27N, R66W, and SW section 36, T28N, R66W. White Mexi-
can onyx has been quarried from the Guernsey Formation from both the
north and south sides of Webb Canyon (Sutherland, 1990).

Medicine Bow Mountains

Septarian concretions have been reported in the Niobrara Shale at the
northern end of the Medicine Bow Mountains (Sutherland, 1990). Zecom-
mended map.: U.S. Geological Survey topographic map of the Medicine Bow
1:100,000-scale Quadrangle.

Coad Mountain. This area is in section 36, T19N, R82W. Septarian concre-
tions with black and white calcite are found in the lower part of the Niobrara
Shale along the banks of Pass Creek on the northeastern side of Coad Moun-
tain (Hayford, 1971).

CHALCEDONY (see QUARTZ)
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CHROMIAN DIOPSIDE AND
CHROMIAN ENSTATITE

Two rare emerald-green minerals that sometimes make very attractive
gemstones are chromian diopside and chromian enstatite (Hausel, 1998c).
Chromian (or chrome) diopside, a chrome-rich variety of diopside
[CaMg(Si0,),], typically has an exceptional emerald-green color due to the
substitution of chromium (1 to 2.8%) for magnesium in its crystal lattice.
The mineral has a hardness of 6, a specific gravity of 3.2 to 3.4, and forms
good monoclinic crystals.

Chromian (or chrome) enstatite, a chrome-rich variety of enstatite
(MgSi0,), has a hardness of 5.5, a specific gravity of 3.1 to 3.3, and occurs as
orthorhombic crystals with an emerald-green color similar to chromian di-
opside. Both chromian diopside and chromian enstatite have good cleavage
and parting, and will typically produce well-formed crystals. Enstatite will
form crystals with good square cross-sections when viewed down the c-axis
of the crystal; diopside will have a similar cross-section but with a pair of
parallel crystal surfaces that are slightly inclined, typical of monoclinic crys-
tals.

Because of their relatively high specific gravity, these minerals can be
recovered from stream sediments using a gold pan, as long as one does not
pan too hard. During the 1980s, the Wyoming State Geological Survey col-
lected more than 1600 panned samples while searching for kimberlite. The
project identified about 300 “kimberlitic indicator mineral anomalies” in
the Laramie and Medicine Bow Mountains in southeastern Wyoming, some
of which contained chrome diopside.

What makes these minerals so rare is that they were formed under
great pressure and temperature, deep within Earth’s crust and upper mantle.
To get these minerals to the surface, some unusual geological event(s) had
to occur, Wyoming has been subjected to numerous catastrophic events dur-
ing the geological past. The eruption of kimberlitic magmas was possibly
related to one of these events. During the past, kimberlitic magmas rose
rapidly along deep fractures and picked up fragments of Earth’s upper mantle
and lower and upper crust, erupting explosively at the surface as small,
pipe-like diatremes and dikes.

Some unique, mantle-derived rock fragments trapped within the
kimberlitic intrusives include pyroxenites, dunites, eclogites, lherzolites,
wehrlites, and harzburgites. Some of these xenolitis and cognate nodules
contained chromian diopside and enstatite, as well as other potential gem-
stones such as pyrope garnet and diamond. Since these minerals are associ-
ated with kimberlites and related igneous rocks (kimberlite is one of a few
magmas that originates deep enough to bring these minerals to the sur-
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face), they have become known as kimberlitic indicator minerals, along with
pyrope garnet, picroilmenite, and some chromites.

Chromian diopside and chromian enstatite can produce very attractive
gemstones; however, the majority of these minerals are poor quality. But
because of their rarity, whether they are gem quality or not, they make
interesting collector’s specimens. When transparent to translucent and rela-
tively free of flaws and mineral inclusions, chromian diopside and chromian
enstatite form striking, emerald-green to grass-green minerals that can be
faceted into very attractive semi-precious gemstones.

Some facet-quality chromian diopside has been found in both the Colo-
rado-Wyoming State Line district south of Laramie and in the southern
Green River Basin, southwestern Wyoming. One specimen collected from
the Sloan kimberlite in Colorado, was cut and produced a striking gem-
stone (Jack Murphy, personal communication, 1997). Several transparent
to translucent specimens of chromian diopside, chromian enstatite, and py-
rope garnet collected in the Green River Basin have also been cut into very
attractive gemstones.

In the State Line district, approximately 40 diamondiferous kimberlites
have been found that contain abundant kimberlitic indicator minerals in-
cluding rare mantle nodules. Some specimens collected from these
kimberlites include large chromian diopside megacrysts up to 2 inches in
diameter, impressive pyrope-almandine megacrysts up to 5 inches in diam-
eter, and eclogite and peridotite boulders up to 8 inches in diameter. The
Iron Mountain district, about 50 miles to the north of the State Line dis-
trict, contains several kimberlites with abundant kimberlitic indicator min-
erals that are typically smaller than those in the State Line district.

In the southern Green River Basin, hundreds of anthills have been iden-
tified that contain chromian diopside and enstatite, as well as beautiful
red, reddish-pink, and yellowish-orange, transparent to translucent pyrope
and pyrope-almandine garnet. Many of these are found in the vicinity of
Cedar Mountain and Butcherknife Draw, south of Interstate 80 between
the towns of Fort Bridger and Green River.

When gem-hunting in Wyoming, it is worthwhile to keep an eye out for
chrome diopside and chrome enstatite, as these minerals can produce very
attractive and beautiful emerald-colored gemstones, and could possibly lead
to a diamond deposit. However, these minerals are extremely rare.

Green River Basin

The Green River Basin of southwestern Wyoming provides an excellent
area to search for chromian diopside and enstatite as well as pyrope garnet.
These kimberlitic indicator minerals are scattered over a relatively large
area covering about 500 mi? (Figure 21). Much of the area is located on
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Figure 21. Index map of the southern Greater Green River Basin (modified from Hausel, Sutherland, and
Gregory, 1995).

public lands. Hecommended maps: (1) U.S. Geological Survey topographic
maps of Firehole Canyon and Evanston 1:100,000-scale quadrangles; and
(2) General location map of known kimberlitic indicator mineral anomalies
(see MeCandless and others, 1995, p. 138 Hausel and others, 1997).

Big Dry Creek-Butcherknife Draw region. The Butcherknife Draw area (Ts14
and 15N, Rs111 and 112W) contains anthills armored with transparent to
translucent chromian diopside, chromian enstatite, and pyrope garnet (Fig-
ure 22, Plate 2). Soils between the anthills also contain similar minerals.
These continue to the north near Mud Spring Hollow and Moss Agate Cut
(McCandless and others, 1995). Some of these indicator minerals have been
cut into gemstones.

Cedar Mountain. Eleven cryptovolcanic breccia pipes were discovered by
Richard E. Kucera along the southwestern flank of Cedar Mountain near
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the Utah border in Ts12 and 13N, R112W (Hausel and others, 1997). The
pipes and associated dikes lie along a 5- to 10-mile-long, north-south-trend-
ing lineament in the Bridger Formation (Eocene). The pipes contain brecci-
ated lithic fragments of the Bridger Formation, as well as numerous
kimberlitic indicator minerals and some eclogite xenoliths. The indicator
mineral assemblage includes chromian diopside, pyrope garnet, chromite,
picroilmenite, and reportedly some diamonds (Richard E. Kucera, personal
communication, 1997). Some indicator minerals from the breccia pipes are
as large as 0.25 to 0.5 inch across (Carolyn Jones and Dave Freeman, per-
sonal communication, 1998). Many of the minerals are translucent to trans-
parent (Figure 23, Plate 2).

Along the northwestern flank of Cedar Mountain, boulders of Bishop
Conglomerate contain grains of chromian diopside and pyrope garnet. Both
minerals have also been found in the Bishop Conglomerate on Hickey and
Sage Creek mountains in Wyoming and Diamond Peak in northwestern
Colorado (McCandless and others, 1995).

Laramie Mountains

Chromian diopside was found in several stream sediment sample con-
centrates in the Laramie Mountains (Hausel and others, 1988). The min-
eral grains recovered from the concentrates were primarily microscopic (<1
mm in diameter) and have no value to a collector, but they are useful in the
exploration for kimberlite, and ultimately to discover indicator mineral
sources. Tests conducted by Leighton and McCallum (1979) suggested that
chrome diopside would transport only about 0.25 mile downstream from a
kimberlite source before complete disaggregation. As a result, chromian
diopside makes a good pathfinder mineral to search for kimberlite.

Central Laramie Mountains

A group of kimberlites intrude the Sherman Granite north of Farthing
in the Laramie Mountains. These comprise the Iron Mountain kimberlite
district, which lies 45 miles north of the State Line district (Figure 24).
These kimberlites are located on state, federal, and private property. To the
northwest of Iron Mountain, another kimberlite occurs in the Middle Sybille
Creek area; farther north, numerous kimberlitic indicator minerals have
been identified in the Elmers Rock greenstone belt. Recommended maps.
(1) U.S. Geological Survey topographic map of the Rock River 1:100,000-
scale Quadrangle,; (2) location maps of stream sediment samples (Hausel
and others, 1958, plates 1 and 4); (3) general locality map of the Iron Moun-
tain district (Hausel and others, 1997, p. 49); and (4) geologic map of the
Sheep Rock area (Hausel and others, 1981, plate 2).
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Elmers Rock greenstone belt. One of the more impressive regions for abun-
dant kimberlitic indicator mineral anomalies lies within the Elmers Rock
greenstone belt north of Sybille Canyon in Ts21 to 24N, Rs69 to 73W. These
anomalies were discovered by the WSGS. This greenstone belt could poten-
tially host dozens of undiscovered kimberlites. Chromian diopside and py-
rope garnet grains recovered from panned concentrates are typically less
than 1 mm in diameter; however, mineral trains of these indicator minerals
could potentially lead to discovery of kimberlites (Hausel and others, 1988).
The Elmers Rock greenstone belt is an Archean supracrustal belt formed of
metasedimentary and metavolcanic rocks (Graff and others, 1982).

Iron Mountain kimberlites. These are located in parts of sections 2, 3, 7, 8,
9,10, 15,16, 17, and 18, T19N, R70W. Some of the Iron Mountain kimberlites
crop out on the surface, and several are recognized by both vegetation anoma-
lies and the presence of chromian diopside, pyrope garnet, and picroilmenite
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in the soils (Figure 25, Plate 2). The presence of kimberlitic indicator min-
erals and mantle nodules at Iron Mountain is less common compared to the
State Line kimberlites (Hausel and others, 1997).

The Iron Mountain kimberlites can be separated into three different
areas or complexes. A large, 2.5-mile-long dike-blow complex along the east-
ern margin of the district contains sporadic outcrops of hypabyssal facies
kimberlite (see Hausel, 1998d for terminology) with distinct vegetation
anomalies and blue ground between the outcrops. Kimberlitic indicator
minerals are present in this dike-blow complex, but are relatively uncom-
mon. The outcrops contain many excellent kimberlite rock hand specimens
with black to red, rounded hematite, magnetite, and serpentine replace-
ments of olivine phenocrysts and megacrysts. Many of these rocks also make
a beautiful terrazzo.

The middle complex consists of a dike more than a mile long formed of
silicified kimberlite breccia with carbonated kimberlite matrix enclosing
abundant angular granite xenoliths. Kimberlitic indicator minerals are rare
in this rock.

The western complex, which appears to connect with the eastern com-
plex, consists of several connecting dikes and blows more than one mile in
length. The few outcrops that occur along this complex consist of lower
diatreme to upper hypabyssal facies kimberlite with relatively common
kimberlitic indicator minerals. The indicator minerals include large
megacrysts of picroilmenite and smaller pyrope and chromian diopside grains
(W. Dan Hausel, personal field notes, 1997-98). Several hidden or buried
kimberlites occur in the complex.

Middle Sybille Creek. Asingle kimberlite, known as the Radichal kimberlite,
crops out along Middle Sybille Creek in section 30, T20N, R71W (Hausel
and others, 1981). The kimberlite is relatively poor in chromian diopside as
well as pyrope garnet, although picroilmenite is common.

Colorado-Wyoming State Line district

This district is one of the most important areas in the Laramie Moun-
tains for chromian diopside and enstatite. About 40 diamond-bearing
kimberlites (Figure 26) all contain some chromian diopside and enstatite;
the relative abundance of these minerals varies from kimberlite to kimberlite,
as well as within individual intrusives. The known kimberlites extend from
near Tie Siding, Wyoming, to as far south as the Prairie Divide area in
Colorado and are deseribed below. Recommended maps: (1) U.S. Geological
Survey topographic maps and U.S. Bureau of Land Management surface
and mineral monagement status maps of #t. Collins and Laramie 1:100,000-
scale quadrangles,; (2) General location map of known kimberlites (see Hausel
and others, 1997); (3) Preliminary (1.24,000-scale) geologic map of the Wyo-
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Figure 26. Location map of kimberlites within the Colorado-Wyoming State Line district (from Hausel, 1998d).

ming portion of the Colorado-Wyvoming State Line district (see Hausel and
others, 1981).

Aultman 1 and 2 kimberlites. Two poorly exposed kimberlites occur along
the northern margin of the State Line district in sections 5 and 8, T12N,
R72W. The Aultman 1 kimberlite was discovered in 1961 after several out-
of-place boulders, cobbles, and pebbles of Silurian, Ordovician, and Cam-
brian sedimentary xenoliths were found in a 250- to 350-foot-diameter area
surrounded by Precambrian granite. The xenoliths lie within a kimberlite
pipe that was emplaced during the Early Devonian.

The Aultman 2 kimberlite was discovered in 1977 by the senior author
based on the presence of kimberlitic indicator minerals and b/we ground (a
montmorillonite-carbonate-serpentine-rich soil that has a light blue-gray
color) located northwest of the Aultman 1 kimberlite. During diamond ex-
ploration in this region in the early 1980s (both kimberlites yielded some
diamonds), these kimberlites were trenched, leaving abundant chromian
diopside and other kimberlitic indicator minerals exposed on the surface.

Chicken Park kimberlites, Colorado. The Chicken Park kimberlites are
located in sections 35 and 36, T11N, R73W, and section 2, T10N, R73W, and

57



include a group of small, poorly-exposed, intrusives. Although chromian
diopside is relatively uncommon, picroilmenite, another kimberlitic indica-
tor mineral, is relatively common and found scattered over the surface of
these intrusives (W. Dan Hausel, personal field notes, 1994). Picroilmenite
is a black, metallic mineral (Fe,MgTi0,) with a relatively high specific gravity
of 4.2.

Ferris 1 and 2 kimberlites. Two kimberlites, known as the Ferris 1 and 2,
occur southeast of the Aultman kimberlites in section 9, T12N, R72W. The
Ferris 1 kimberlite was discovered in 1960 based on abundant Silurian and
Ordovician limestones scattered over a 350-foot-diameter circular area sur-
rounded by Precambrian granite (Chronic and Ferris, 1963). The nearby
Ferris 2 kimberlite was discovered years later and forms a small exposure
of serpentinized hypabyssal-facies kimberlite porphyry (W. Dan Hausel, per-
sonal field notes, 1977). These kimberlites are located on private land and
very little information is available.

Kelsey Lake, Diamond Peak, and Maxwell kimberlites, Colorado. These
kimberlites are located in sections 24, 26, and 35, T12N, R73W; and sections
19 and 20, T12N, R72W. The Kelsey Lake kimberlites were originally part of
the Schaffer kimberlites, and were later renamed. A few additional
kimberlites were later discovered in the vicinity of Kelsey Lake (Coopersmith,
1993).

Two of the Kelsey Lake kimberlites were mined by open pit beginning
in 1996, producing more than 9000 carats in diamonds, many of which were
gem-quality stones (see DIAMOND). The kimberlites at Kelsey Lake also
contain numerous transparent pyrope garnets. Chromian diopside is rela-
tively uncommon compared to some other kimberlites in the district (W.
Dan Hausel, personal notes, 1997).

The Maxwell and Diamond Peak kimberlites east of Kelsey Lake are
outlined by vegetation anomalies (Carlson, 1983) but kimberlitic indicator
minerals are uncommon at both localities (W. Dan Hausel, personal field
notes, 1994).

Schaffer complex kimberlites. A group of kimberlite diatremes and blows,
known as the Schaffer complex, is located in sections 16 and 21, T12N,
R72W. The group includes the Schaffer 3, 5, 5A, 5B, 5C, 5D, 10, 12A, 12B,
13, 15, 16, 17, 18, 19, and 20. These all occur in the Wyoming part of the
district (Hausel and others, 1981). A few additional Schaffer kimberlites
were mapped on the Colorado side of the border (Eggler, 1967). Some of
these, along with some new discoveries, were renamed the Kelsey Lake
kimberlites (see Coopersmith, 1991, 1997).
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The Schaffer kimberlites are deeply weathered and poorly exposed, and
occur as sporadic blue ground associated with some vegetation anomalies
(Hausel and others, 1979). However, because of trenching by Cominco Ameri-
can Incorporated in the early 1980s, chromian diopside and other kimberlitic
minerals are now relatively common on the surface, and scattered around
the reclaimed trench sites. At the site of the Schaffer 3 kimberlite, several
megacrysts of chromian diopside were collected that were as large as 1 inch
in diameter. Some pyrope-almandine megacrysts up to 5 inches in length
have also been found in this area (W. Dan Hausel, personal field notes, 1979).

Mantle nodules of garnet lherzolite, garnet harzburgite, and eclogite
were also recovered from these kimberlites. Some of these were as large as
10 inches in diameter. The majority of these were found on the Schaffer 3
and 15 kimberlites. The megacrysts and mantle nodules are extremely rare
and make excellent museum-quality specimens.

Sloan 1 and 2 kimberlites, Colorado. These kimberlites are located in sec-
tions 10 and 15, T10N, R72W, and offer the best collecting sites for chromian
diopside, even though much of the diopside is highly fractured. However,
permission is required from the mineral and surface estate owners.

Kimberlite, which was initially identified in the Colorado-Wyoming re-
gion by M.E. McCallum in 1964 (McCallum and Mabarak, 1976), crops out
near the western margin of the Sloan 1 intrusive. The Sloan 2 kimberlite
lies near the western edge of the Sloan 1. Kimberlitic indicator minerals
including chromian diopside are abundant on the surface of both intrusives
as well as in nearby Rabbit Creek, primarily from past mining operations
(Hausel, 1996a).

One chromian diopside collected from the Sloan property was faceted
into a gem (Pete Modreski and Jack Murphy, personal communication, 1997).
Several samples of kimberlite containing chromian diopside and pyrope
garnet megacrysts up to 2 inches in diameter have been found on the prop-
erty (Figure 27, Plate 3). In addition, a rare collectors item of diamondif-
erous eclogite, with an average grade of 21,000 carats/tonne (metric ton),
was found on the property.

CORDIERITE (IOLITE)

Cordierite is an alumino-silicate often found in the vicinity of other
alumino-silicates such as andalusite, kyanite, and sillimanite in alumina-
rich mica schists known as metapelites (see ANDALUSITE, KYANITE,
SILLIMANITE, STAUROLITE). In Wyoming, cordierite has been reported
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in the Laramie anorthosite complex and the Elmers Rock greenstone belt
in the Laramie Mountains of southeastern Wyoming and at South Pass in
the Wind River Range (Hausel, 1991a). It has also been reported at Copper
Mountain in the Owl Creek Mountains (Hausel, Graff, and Albert, 1985),
and in the Seminoe Mountains (Hausel, 1994b).

Cordierite [(Mg, Fe**), A1,Si,0,4] is an orthorhombic mineral that typi-
cally forms short prismatic pseudohexagonal crystals with rectangular cross
sections, as well as massive, compact, mineral grains of various shades of
blue, bluish-violet, gray, or brown. According to Sinkankas (1964), repeated
twining on 72{110} produces cordierite crystals of nearly hexagonal cross
section. Cordierite exhibits poorly developed cleavage, but parting parallel
to m{001} may occur in some altered crystals.

Most cordierite in Wyoming occurs as poor-quality opaque to translu-
cent, white-gray to brown porphyroblasts in mica schist. When found as a
gemstone, the mineral occurs as translucent to transparent cordierite known
to gemologists as iolite, or dichroite. lolite was first identified in eastern
Wyoming by Hausel (1998b) in the Palmer Canyon area of the Laramie
Mountains west of Wheatland.

Tolite has an oily to vitreous luster and is sapphire-blue in color with
marked pleochroism that changes from sapphire-blue to violet-blue, depend-
ing on which direction the mineral is viewed from. Pleochroism is the result
of different wavelengths of light being absorbed in different crystallographic
directions. Uniaxial minerals such as iolite, which exhibit pronounced dichro-
ism from two pleochroic colors, are said to be dichroic, from which the
gemologist term dichroite is derived.

Cordierite is found in pelitic schists (biotite and muscovite schists), and
often occurs with, or as replacements of, other alumino-silicate minerals
such as andalusite, sillimanite, and/or kyanite. When unaltered, cordierite
has a hardness of 7 and relatively low specific gravity which ranges from
2.55 to 2.756 (the specific gravity increases with increasing iron content).
Sinkankas (1964) reported that the specific gravity for transparent gem-
quality cordierite lies within the range of 2.57 to 2.61.

Laramie Mountains

Anorthosite complex

The Laramie Anorthosite complex in the central Laramie Mountains
contains some cordierite occurrences. Two areas are described below. Zec-
ommended map.: U.S. Geological Survey topographic map of the Laramie
1:100,000-scale Quadrangle.

Section 20, T17N, R71W. One of the largest occurrences of cordierite is on a
ridge 300 feet above the surrounding topography. Cordierite at this site is
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localized near the center of a fold and is reportedly all industrial grade
(Newhouse and Hagner, 1949).

Sections 17, 18, 19, and 20, T17N, R71W and sections 13, 14, and 24, T17N,
R72W. Small grains of cordierite are found in noritic anorthosites a short
distance north of the Rogers Canyon road and west of Ragged Top Moun-
tain in the vicinity of Lake Hills, northeast of Laramie. Anorthosite, noritic
anorthosite, and metanorite are present in the northern part of the area
and are succeeded southward by these gneiss zones: syenite-diorite gneiss,
a mixed zone of interlayered metanorite and gneisses, diorite gneiss,
porphyroblastic granodiorite gneiss, and quartz monzonite gneiss.

The cordierite-bearing metanorite is gray, fine-to medium-grained rock
and consists mainly of cordierite with hyperstene, andesine, biotite, micro-
cline, and quartz, with minor amounts of magnetite-ilmenite, apatite, spinel,
and garnet. The weathered cordierite surfaces are dark brown; freshly frac-
tured surfaces are blue to bluish-gray (Howard, 1955).

According to Subbarayuda (1975), the cordierite occurs in lenticular
layers and lenses a few inches long and wide to 240 feet long and 30 feet
wide, and may form as much as 50 to 80% of the norite host rock.
Subbarayuda (1975) interpreted the cordierite in cordierite-hypersthene
gneiss to be the result of contact metamorphism of sedimentary rock pre-
Cursors.

Palmer Canyon region

The Palmer Canyon region west of Wheatland and areas both north
and south of Palmer Canyon, contain metapelites with a variety of
porphyroblasts. Some porphyroblasts reported in this region include
alumino-silicates associated with metapelites (see ANDALUSITE, KYAN-
ITE, SILLIMANITE, STAUROLITE), gem-quality cordierite, and low-
grade rubies and sapphires (see CORUNDUM). Recommended map. U.S.
Geological Survey topographic map of the Laramie Peak 1.100,000-scale
Quadrangle.

Owen Creek area. This occurrence is in sections 9 and 10, T25N, R71W,
about 7 miles north of Palmer Canyon. Cordierite was found with kyanite,
sillimanite, and some relict staurolite crystals (Snyder and others, 1995).

Palmer Canyon. The Palmer Canyon prospect (also known as the Roff ver-
miculite prospect) is located in N/2 section 18, T24N, R70W, north of the
Palmer Canyon road (Figure 5) about 17 miles west of Wheatland. The
Palmer Canyon road originates in Wheatland and is paved much of the
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distance to the prospect. At this prospect, mica schists and gneisses contain
vermiculite, kyanite, sillimanite, corundum, transparent cordierite, and
biotite.

The Palmer Canyon prospect lies within a gneiss complex northeast of
Elmers Rock greenstone belt, and should be of interest not only to mineral
collectors, but also to metamorphic petrologists, as the pelitic gneisses and
schists in this region contain a variety of porphyroblasts. For example, the
Grizzly Creek prospect (Figure 5) (see ANDALUSITE, KYANITE, SIL-
LIMANITE, STAUROLITE) located southwest of the Palmer Canyon de-
posit is reportedly underlain by schists with abundant kyanite and
sillimanite. The Palmer Canyon deposit not only contains cordierite, but
also has some sillimanite, kyanite, staurolite, and pink and white corun-
dum.

During field investigations, iolite (cordierite) was discovered by Hausel
(1998b) along strike and immediately east of the Roff vermiculite prospect
pit. The iolite occurs as porphyroblasts in a gray cordierite-biotite gneiss.
The mineral is transparent, sapphire-blue to violet-blue with good pleo-
chroism (Figure 28, Plate 3). Samples of the gneiss may contain from a
trace to as much as 15 or 20% cordierite. Alarge (1.25-inch maximum length)
iolite specimen collected by the senior author was found within a distinct
2.5- by 1.5-inch depression in the gneiss which marked the former presence
of a much larger iolite crystal.

Samples of iolite collected by the senior author do not appear to be seri-
ously flawed and include some high-quality transparent material of a few
carats in weight. However, the presence of partings, as well as some frac-
tures, tends to reduce the size of material that can be cut. Additionally, the
amount of material found on the surface in the immediate vicinity of the
Roff vermiculite prospect may be fairly limited. However, detailed mapping
in the area along with exploration at shallow depths and sampling of allu-
vium downslope, could lead to the discovery of additional gemstones. Much
of the surface of the deposit has been thoroughly picked over by collectors
since the recent discovery of the gemstone (W. Dan Hausel, personal field
notes, 1996). Recommended map. U.S. Geological Survey topographic map
of the Reese Mountain 1:24,000-scale Quadrangle.

Wind River Range

The Wind River Range in western Wyoming hosts several interesting
minerals and rocks. The most notable area lies in the southern part of the
range in the South Pass and Anderson Ridge areas south of Lander (Fig-
ure 3). This area is noted for gold, but also has some corundum, serpentinite,
beryl, tourmaline, banded iron formation, arsenopyrite, scheelite, spotted
basalt, and other interesting rocks and minerals. Hausel (1984), Snyder
and others (1989), Hausel and Hull (1990), and Hausel and Love (1992)
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published field guides to this region that we recommend to the interested
collector. The guides provide invaluable insight and some collecting loca-
tions. Recommended maps.: U.S. Geological Survey topographic maps of the
South Pass and Lander 1:100,000-scale quadrangles.

Rose mine. Located in SE section 2, T29N, R100W, this mine is accessible
from a jeep trail near the Atlantic City BLM campground and is located
within one mile of a graded road that serves Atlantic City (Hausel, 1984).

In the search for gold, the Rose shaft was sunk on a near-vertical, 2- to
3-foot-wide, N60°E-trending shear zone in metagreywacke schist of the
Miners Delight Formation (Archean) (Hausel, 1989). The schist in the near
vicinity of the mine is fairly aluminum-rich, as is evident by common mica.
The relatively high metamorphic grade (due to deep burial of the sediments
in this area) produced abundant, gray to brown, almond-shaped
porphyroblasts that crystallized in the plane of rock foliation. The unique
texture of the rocks in this area has led to the name peanut schist, which is
used by many of the local residents and rock hounds. The peanuis, or
porphyroblasts, resemble andalusite and are almost entirely replaced by
sericite, biotite, and quartz. However, x-ray diffraction studies of the crys-
tals yielded patterns still characteristic of the original cordierite (Hausel,
1991a). The cordierite is opaque.

CORUNDUM (RUBY and SAPPHIRE)

Corundum is second only to diamond in hardness: on Moh’s hardness
scale, corundum has a hardness of 9 compared to diamond’s hardness of 10,
diamond being the hardest known natural substance on Earth. Because of
its extreme hardness, transparent to translucent colored varieties of corun-
dum are highly prized gemstones.

Opaque varieties of corundum are much more common than gemstone
corundum and are used primarily in industry. Industrial corundum comes
in a variety of colors and is used primarily for grinding. Emery, one indus-
trial variety of corundum, is typically black to gray and is used as a grind-
ing agent on emery wheels. The color of emery is the result of an intermixture
of corundum with magnetite or hematite, and less commonly with hercynite
(iron spinel) (Dana and Ford, 1932).

Gemstone varieties of corundum include ruby and sapphire, both of
which are found in Wyoming. Other than diamond and hyacinth (zircon), no
other stone has such brilliant and perfect luster and such marked fire as
ruby and sapphire (Bauer, 1968b).
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The luster of corundum is adamantine to vitreous. Since many gem-
stone corundums have been found and mined in the Orient, the suffix orien-
tal has been attached to the different colored gems in the past. However,
this archaic terminology has caused considerable confusion. Hurlbut and
Switzer (1979) recommended that this terminology be discontinued and
replaced by modern descriptive terms (Table 2). For example, red gem-
quality corundum known as oriental ruby should just be identified as ruby.
All other colored corundum gemstones are called sapphire with a prefix to
note the color of the sapphire. The exception to this is blue sapphire, which
should simply be called sapphire.

Table 2. Gemstone varieties of corundum (from Hurlbut and Switzer, 1979).

Gemstone color  Archaic terminology Modern terminology

Red Oriental ruby Ruby

Blue Oriental sapphire Sapphire

Colorless Leuco-sapphire White sapphire

Light bluish-green  Oriental aquamarine Bluish-green sapphire
Green Oriental emerald Green sapphire
Yellowish-green Oriental chrysolite Yellowish-green sapphire
Yellow Oriental topaz Yellow sapphire
Aurora-red Oriental hyacinth Aurora-red sapphire
Violet Oriental amethyst Violet sapphire

The most desirable color of ruby is dark purplish-red, known as pigeon s
blood red. The most desirable color for sapphire is velvety cornflower blue
called Kashmir blue. Both ruby and sapphire are aluminum oxides that
differ only in color, which is the result of the type and the amount of impu-
rities in the mineral (Hurlbut and Switzer, 1979). The amount of impurities
is generally very small in gemstones, but can be as much as 10% in some
industrial corundum, rendering them cloudy and resulting in the loss of
any aesthetic value as a gemstone (Bauer, 1968b).

Rubies are colored by a small amount of chromium (up to 4%) which
replaces aluminum in the crystal lattice. A small amount of iron along with
the chromium imparts a reddish-brown color. The chromium in the ruby,
according to Hurlbut and Switzer (1979), will cause the mineral to strongly
fluoresce red under long- and short-wavelength ultraviolet light. However,
the purplish-red corundum and rubies from the Tin Cup district in central
Wyoming do not fluoresce, even though these are thought to contain some
chromium. The blue color in sapphire is due to the presence of small amounts
of iron and titanium.
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The crystal habit of corundum is a six-sided (hexagonal) prismatic crys-
tal that is frequently barrel-shaped (Vanders and Kerr, 1967). Well-formed
corundum may occur as tabular, prismatic, or pyramidal crystals with ta-
pering hexagonal pyramids (Figure 29, Plate 3) (Hurlbut and Switzer,
1979), terminated by basal planes perpendicular to the prisms. The basal
terminations typically have regular, triangular striations (Bauer, 1968b).
Corundum does not have cleavage but exhibits a basal and rhombohedral
parting.

Some rubies and sapphires exhibit asterzsm. Such stones are known as
star rubies or star sapphires, and exhibit a six-rayed star caused by light
reflectance from oriented, needle-like mineral inclusions of rutile within
the gemstone (Hurlbut and Switzer, 1979). The needle-like crystals lie in
planes perpendicular to the c-axis of the corundum.

Corundum has a relatively high specific gravity (3.94 to 4.08) (Bauer,
1968b). Because of the weight of the mineral, detrital corundum is often
found in placer deposits downstream from its host rock, and may be found
along with other minerals with high specific gravity such as gold, magne-
tite, and garnet.

Large rubies are rare. The largest ruby reported was found in Tibet and
weighed 2000 carats, but was not perfectly transparent. Another large, semi-
precious corundum weighed 1184 carats. Bauer (1968b) also reported other
large rubies including stones the size of a small hen’s egg and the size of a
pigeon’s egg. One industrial grade corundum recently found in the Tin Cup
district of Wyoming was the size of a hen’s egg and measured 2 inches long
(W. Dan Hausel, personal field notes, 1995). If this particular stone were of
gem-quality, it would rank with the largest rubies found in the world. Larger
stones will probably be found in the district.

Corundum is often found as an accessory mineral in some metamorphic
rocks such as mica schist, gneiss, and erystalline limestone. It has also been
found in some silica-poor igneous rocks such as syenites, nepheline syenites
(Hurlbut, 1966), serpentinites, and some lamprophyres. Gem corundum is
typically found as a secondary mineral in some contact metamorphic depos-
its formed between limestone and some igneous rocks (Bauer, 1968b).

The best known ruby locality in the world is the Mogok, Myanmar
(Burma) deposit, where the gemstones occur in soil eroded from metamor-
phosed limestone. Rubies found in Thailand occur near Bangkok in clay
derived from the decomposition of a basalt. The finest sapphires come from
the Zanskar district of Kashmir. High quality sapphires are also found in
central Queensland, Australia, and near Inverell, New South Wales, Aus-
tralia.

In the United States, gemstone corundum has been reported at several
sites. These include Franklin, North Carolina, and the Lauel Creek mine,
Georgia (Hurlbut and Switzer, 1979). Other localities which have produced
corundum include Newton, Franklin, and Sparta counties, New Jersey.
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According to Sinkankas (1959), occasional pockets of transparent, gem-
quality, bluish-gray sapphire and ruby were intersected during quarrying
operations in those areas. The pockets appeared to be confined along a contact
of metamorphosed limestone.

Corundum deposits have also been encountered in a belt of peridotitic
rocks extending from the Gaspé Peninsula in Canada to Tallapoosa County,
Alabama. Some doubly-terminated, barrel-shaped, gem-quality crystals or
nodules of sapphire and corundum have been recovered from deposits in
Jackson, Macon, and Clay counties in North Carolina (Sinkankas, 1959).
The gems include ruby and pink, yellow, green, and blue sapphire. One
sapphire crystal from Macon County weighed 312 pounds and exhibited
several, small, clear, areas of deep blue color. This was undoubtedly one of
the largest sapphires found in the world.

Sapphires and other forms of corundum appear to be widespread in
Montana. Sapphires up to 0.5 inch in diameter have been mined from
Montana intermittently since the late 1800s (Voynick, 1987a, 1987b). High-
quality gem sapphires are found in a lamprophyre dike and in associated
placers at Yogo Gulch, Montana (Hurlbut and Switzer, 1979). Gem-quality
sapphires have been recovered from the Missouri River northeast of Helena,
and a considerable amount of corundum with some gem sapphires were
mined from Rock Creek southwest of Phillipsburg. Corundum (including
gems) has also been recovered from Pole Creek (which drains into the
Madison River), along Clark Creek, and in Quartz Gulch (Sinkankas, 1959).

Within Wyoming, corundum has been reported in the Granite Moun-
tains of central Wyoming, Green Mountain, the Laramie Mountains, Medi-
cine Bow Mountains, Seminoe Mountains, Wind River Range, and recently
in the Sierra Madre.

Granite Mountains

The Granite Mountains in central Wyoming provide one of the better
areas to explore and prospect for gemstones, semi-precious stones, and lapi-
dary materials in Wyoming. Gemstones and other minerals found in the
Granite Mountains include rubies, sapphires, jade, spodumene, jasper, and
agate. Diamonds were also reportedly found in this region (Gene Clark,
personal communication, 1985), but were never verified (Malcom E.
McCallum, personal communication, 1985).

There are reports that gem-quality rubies and sapphires may exist in
this region. One report described deep red to purplish-red rubies somewhere
near the Sweetwater Divide. Some specimens collected from the outcrop
were cut and polished in Denver, producing star-rubies. According to Curtis
(1943), these would have made “exceptionally fine gemstones... had they
been without flaws and cracks.” Specimens up to one inch were found. Ac-
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cording to Osterwald and others (1966), the samples were found in mica
schist and serpentinite [this may be the Red Dwarf corundum deposit].

Rubies have also been reported in the Barlow Gap region in the north-
eastern part of the Granite Mountains (Larry Clark, personal communica-
tion, 1995), and some specimens of ruby spinel were found in mafic micaceous
schist float rock in the vicinity of the Red Dwarf ruby deposit. The spinels
had excellent color, were translucent to opaque, and averaged 0.12 inch
across. The source of the spinel was not found (Ralph Platt, personal com-
munication to Hausel, 1999). Recommended maps.: U.S. Geological Survey
topographic maps of the Baroil, Rattlesnake Hills, and Lander 1:100,000-
scale quadrangles.

Beaver Rim area (see also JADE)

There are two described occurrences in this area. Recommended map:
U.S. Geological Survey topographic map of the Rattlesnake Hills 1.100,000-
scale Quadrangle.

Muskrat Creek. This occurrence is in section 20, T32N, R91W. According to
Love (1970), soft green mica schist boulders with dark-red rubies were found
near Muskrat Creek in the Wind River Formation (Eocene) near Beaver
Rim, west of the Gas Hills uranium district. The rubies were up to 1 inch in
diameter and highly fractured. The source of the schist is unknown, but
presumably lies to the south in the Granite Mountains.

T32N, R9IW. A placer deposit containing abundant, bright red (>1 inch in
diameter) fractured rubies was reported by Osterwald and others (1966).

Sweetwater Station area (see also JADE)

Two occurrences in this area are described below. Kecommended map.
U.S. Geological Survey topographic map of the Lander 1:100,000-scale Quad-
rangle.

Abernathy deposit. Located near Sweetwater Station in section 26, T30N,
R96W. Pale-blue and white sapphires occur in mica schist enclosed by gray-
brown granite. The sapphires are abundant and form 1-inch diameter nod-
ules in the schist. For the most part, these are badly shattered and altered
around the edges (Hagner, 1942a; Love, 1970). The rocks occur about 4 miles
west of Sweetwater Station in the vicinity of Rocky Draw. Gray jade is found
nearby in aplite (Love, 1970).
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Marion claim. Pale to bright-red rubies are found in mica schist north of
the Abernathy deposit in T31N, R96W. Some of the specimens were cut into
gems (Osterwald and others, 1966).

Tin Cup district (see also JADE and JASPER)

Red Dwarf. This area lies along the southern margin of the Tin Cup dis-
trict, western Granite Mountains, in sections 13 and 24, T30N, R93W (F'ig-
ure 30). The area is accessible from Jeffrey City by driving 4 miles west
along U.S. Highway 287 to the Graham Ranch road turnoff. Another access
route lies 3 miles north of Jeffrey City along the Gas Hills road. At this
junction, the access route turns west onto a jeep trail near the reclaimed
Western Nuclear uranium mill site. KRecommended maps.: U.S. Geological
Survey topographic maps of the Tin Cup Mountain, Graham Ranch, Musk-
rat Bastn, and Stampede Meadow 1:24,000-scale quadrangles.

Hausel (1996d) mapped a corundum gneiss with more than 4000 feet of
strike length and widths varying from 20 to 50 feet (Figure 31). The gneiss
grades from a gray quartzofeldspathic gneiss along its northern extent to a
chloritic echist and gneiss to the south. The gneiss is principally a biotite-
quartz-feldspar gneiss containing 1 to 10% ruby and corundum
porphyroblasts partially replaced by fuchsitic reaction rims, as well as
fuchsite pseudomorphs after ruby (Figure 32, Plate 4). To the south, the
gneiss grades into a chlorite schist and gneiss containing abundant chlo-
rite, minor biotite, quartz, and accessory corundum and ruby. The amount
of corundum and ruby appears to decrease in the chloritic schist to the south,
as only about 10 to 20% of the porphyroblasts in the chlorite schist appear
to have corundum preserved within the reaction rims.

Where the corundum is preserved, it is typically encased in a fuchsitic
reaction rim, providing evidence that the corundum was out of equilibrium.
This resulted in partial to complete replacement by very fine-grained chrome-
mica during a retrograde metamorphism. Where preserved, the corundum
ranges from light purplish-pink to lavender to reddish-purple, and occurs
as prismatic, hexagonal grains from one millimeter to 2 inches in diameter
(Hausel, 1996d). Some of the stones are gem to near-gem quality (Love,
1970; Robert Odell, personal communication, 1998).

Microscopic examination shows most of the corundum to be translu-
cent. A few rubies collected from this area were cut into cabochons and a
few produced good asterism, but most of the material has been fractured
and is of poor quality (George DeVault, personal communication, 1988). A
few other stones were recently cut and polished into cabochons, and were
reportedly of high value (Robert Odell, personal communication, 1998).

In addition to the corundum gneiss at Red Dwarf, a massive serpentinite
to the west contains very small (millimeter size), light-blue, translucent to
opaque corundum (Robert Odell, personal communication, 1995). These tiny
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Figure 30. Map of the Tin Cup district in the Granite Mountains showing corundum, jade, pyrite, agate, and
Jasper localities (from Hausel, 1996d). Mine adits, mine shafts, and jade prospects and quarries are num-
bered where sampled.
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Figure 31. Geologic map of the Red Dwarf ruby gneiss, T30N, R93W, Tin Cup district, Wyoming. Geology
has been generalized and base map/topography simplified from Hausel, 1997b.
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sapphires were confirmed as corundum by XRD analysis (Robert W. Gre-
gory, written communication, 1995). Locally, the serpentinite contains as
much as 20 to 40% corundum (W. Dan Hausel, personal field notes, 1995).

Sections 23 and 26, T31N, R92W. Rubies were reported 5 to 6 miles north-
east of the Red Dwarf ruby deposit (J. David Love, personal communica-
tion, 1989). No specific details on this occurrence were given.

Green Mountain

Green Mountain is located south of the Granite Mountains in central
Wyoming. The Green Mountain area is accessible from Jeffrey City by roads
leading south from U.S. Highway 287/State Highway 789. The Green Moun-
tain area encloses the Green Mountain-Crooks Gap uranium mining dis-
trict which 1s underlain by Archean granitic and gneissic rocks that are
onlapped by Paleozoic, Mesozoic, and Tertiary sedimentary rocks. Much of
Green Mountain is covered by the Oligocene(?) Crooks Gap Conglomerate
which consists of giant granite boulders in an arkosic matrix (Love and
Christiansen, 1985).

Green Mountain. Ruby-bearing chloritic schist float, similar to the ruby
schist from the Red Dwarf area, was found along the northern flank of Green
Mountain (section 14, T28N, R91W) by Avon Brock, a prospector from
Saratoga, Wyoming. The rock was a cobble derived from the Crooks Gap
Conglomerate, and contained several deep red rubies up to an inch across
(Hausel, 1986b). The original source of the schist is unknown.

Laramie Mountains

Corundum has been identified in a vermiculite schist west of Wheatland
in the Palmer Canyon area (see ANDALUSITE, KYANITE, SILLIMAN-
ITE, STAUROLITE; and CORDIERITE) and in granite northwest of
Palmer Canyon. Microscopic sapphires and rubies have been recovered from
stream sediment samples in the Laramie Mountains (see Hausel and oth-
ers, 1988b). Other significant heavy minerals such as gold, scheelite, fluo-
rite, and monazite were also recovered from a few of these samples.
Recommended map: U.S. Geological Survey topographic map of the Laramie
Pealk 1:100,000-scale Quadrangle.

Elk Park. Purple corundum, up to 0.75 inch in diameter and 4 inches in
length, was reported in a xenolith in granite a few miles northwest of Palmer
Canyon in the Elk Park area (NW section 15, T26N, R71W) (Figure 14)
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(Ray E. Harris, personal communication, 1992). Recommended map. U.S.
Geological Survey topographic map of the Fletcher Park 1:24,000-scale Quad-
rangle.

Palmer Canyon. This is located in the N/2 section 18, T24N, R70W. Both
red translucent ruby and white to pink, translucent to opaque sapphire
occur in vermiculite schist on the Roff prospect in Palmer Canyon about 17
miles west of Wheatland (Figures 5 and 6). The schist is associated with
kyanite, cordierite, staurolite, and sillimanite schist and gneiss.

The corundum occurs as small hexagonal pink, red, purplish-red, and
white mineral grains typically about 0.1 to 0.25 inch across. Many of the
grains are fractured and have well-developed cleavage with minor mineral
inclusions. A few specimens collected from the property have excellent color,
are transparent, and could possibly be cut into gemstones (W. Dan Hausel,
personal field notes, 1997). Unfortunately, much of the material collected
from the deposit has poor color (light pink) and is translucent.

Locally, the schist at this site may contain as much as 20 to 30% corun-
dum. Because the corundum occurs in vermiculite, it can be easily extracted
since the schist readily crumbles. Zecommended map: U.S. Geological Sur-
vey of the Reese Mountain 1:24,000-scale Quadrangle.

Stream sediment samples

Panned sample concentrates collected during the exploration for
kimberlite and diamonds in the 1980s, produced some small sapphires and
rubies in drainages in the central Laramie Mountains (Hausel and others,
1988). These tiny minerals have no value, but suggest the presence of sev-
eral nearby, undiscovered corundum schists. The samples included:

NW NE section 20, TI4N, R7IW. A ruby was recovered from Crow Creek.

SW section 29, TI9N, R71W. One ruby was recovered from sediments in a
main eastward-flowing drainage.

SW SE section 7, T22N, R72W. One dark blue sapphire was recovered from
an unnamed drainage.

NW NE section 12, T22N, R73W. One blue sapphire was recovered from a
drainage in this area.
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NW NW section 13, T22N, R73W. Ablue sapphire was recovered from a drain-
age in this area.

NW SW section 29, T23N, R72W. A tiny blue sapphire was recovered from a
drainage entering the Laramie River from the north.

SW NE section 34, T23N, R78W. Three blue sapphires were recovered from a
drainage entering the Laramie River from the east.

Medicine Bow Mountains-Saratoga Valley

There are three areas where corundum is reported in this part of Wyo-
ming. Recommended map: U.S. Geological Survey topographic map of the
Saratoga 1:100,000-scale Quadrangle.

Baggot Rocks. In the area of Baggot Rocks, section 15, T15N, R83W (Fig-
ures 7 and 8), tiny specks of corundum are associated with kyanite and
vermiculite in biotite- and hornblende-schist (Osterwald and others, 1966).
The deposit was prospected and mined from 1937 to 1941 for vermiculite,
and shafts and prospect pits were dug along contacts between hornblende
schist and granite pegmatite (Hagner, 1944) (also see BERYL).

Homestead Draw area. This occurrence is located in E/2 NE section 34,
T14N, R82W. An open cut mine developed on vermiculite in a granite-gneiss
contained scattered pockets of ruby. Some of these rubies contain reaction
rims of fuchsite similar to the Red Dwarf ruby deposit in the Granite Moun-
tains (Ralph Platt, personal communication to Hausel, 1999). Recommended
map: U.S. Geological Survey topographic map of the Barcus Peal 1:24,000-
scale Quadrangle.

Summit Reservoir area. This occurrence is located in NE NW section 3,
T13N, R82W, southwest of the Homestead Draw deposit. As at Homestead
Draw, pockets of ruby found in vermiculite occur in granite-gneiss in an
open cut mine also located on the Barcus Peak 1:24,000-scale Quadrangle
map. The rubies are closely associated with the vermiculite, and vermicu-
lite is scattered over a large semi-circular area between Homestead Draw
and Summit Reservoir northwest of Coyote Hill (Ralph Platt, personal com-
munication to Hausel, 1999). Thus, the extent of the ruby mineralization
in this area could be much larger than is presently known.
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Seminoe Mountains

North Plaite River. A specimen of corundum was reported from the eastern
Seminoe Mountains near the North Platte River, and a ruby was reported
from limestone in the southeastern Seminoe Mountains (Aughey, 1886). [Au-
thors’ note: Since no skarns are known in this area, the ruby-limestone as-
sociation is highly unlikely.]

Wind River Range

Big Sandy River. Abundant industrial corundum with some rubies, includ-
ing star rubies, have been found in the drainage of the Big Sandy River in
the southern Wind River Range (Spendlove, 1989). The source of the placer
rubies has not been found, but based on the abundance of material in the
drainage, the source rock in all probability lies a short distance upstream
from the placers.

DIAMOND

Natural diamonds occur in two different crystal systems, isometric and
hexagonal. Terrestrial diamonds are isometric; hexagonal diamonds
(lonsdalite) are extremely rare and restricted to some meteorites and asso-
ciated impactites. Only isometric diamonds will be described here.

In its simplest form, isometric diamond is an equal-dimensional min-
eral with six-sided cubes referred to as hexahedrons. However, the most
common habit of diamond is the octahedron. Octahedrons form 8-sided
bipyramids, although some octahedrons may develop ridges on the octahe-
dral faces resulting in crystals of trisoctahedral and hexoctahedral habit.
Partial resorption of octahedral diamonds can produce rounded dodecahe-
drons (12-sided) with rhombic faces. Many dodecahedrons develop ridges
on the rhombic faces resulting in a 24-sided crystal known as a
trishexahedron. Four-sided tetrahedral diamonds are sometimes encoun-
tered, and these are probably distorted octahedrons. Another relatively com-
mon form of diamond is the macle, or twinned diamond. Many macles form
flattened triangular crystals.

The surface of diamond may contain growth trigons, and less commonly
pits, which may further distort the habit of the crystal, resulting in many
different habits. Further details can be obtained from Bauer (1968a) and
Bruton (1978).

74



Diamonds have a brilliant greasy luster that is likened to oiled glass.
Gem-quality diamonds can occur as translucent to transparent, colorless,
green, yellow, brown, and rarely blue or pink stones. Opaque and heavily
included diamonds are used for industrial purposes.

Diamond is brittle, extremely hard (H=10), has a specific gravity of 3.5,
and perfect octahedral cleavage. Even though diamond is heavier than wa-
ter, it is non-wettable (hydrophobic) and will float on water under favorable
circumstances. Diamonds are also grease attractive and will stick to grease.
Under ultraviolet light, many diamonds fluoresce pale blue, green-yellow,
and rarely red.

Since diamonds are extremely rare, it takes considerable effort and pa-
tience to find them. It has been estimated that diamond occurs in concen-
trations of less than one part per million, even in commercial deposits of
diamondiferous kimberlite and lamproite. As described below, diamonds have
been found and/or reported at several locations in Wyoming. The reader is
also referred to Hausel (1998d) for a more complete discussion of diamond
properties, origin, and occurrences in Wyoming and the U.S.

Granite Mountains

Diamond Springs. Four diamonds were reportedly found in the Diamond
Springs Draw area of the Granite Mountains several years ago (Gene Clark,
personal communication, 1980). However, this occurrence has not been veri-
fied. Recommended map: U.S. Geological Survey topographic map of the
Rattlesnake Hills 1:100,000-scale Quadrangle.

Greater Green River Basin

Reports suggesting that diamonds have been found in the Greater Green
River Basin have attracted interest in recent years. The source of some of
the diamonds is reportedly a group of mantle-derived pipes near Cedar Moun-
tain. Along with the pipes, extensive kimberlitic indicator mineral anoma-
lies (Figures 22 and 23, Plate 2) are scattered over a 500- to 1000-mi2
region in the basin extending south into the Uinta Mountains, and as far
north as Interstate 80 (Figure 21) (McCandless and others, 1995). Other
rocks of interest include the Leucite Hills north of Rock Springs (Figure
21), where a group of 22 known lamproites have been mapped and identi-
fied (Ogden, 1979), although no diamonds have been reported in that area
to date (see PERIDOT and RARE AND UNUSUAL ROCKS). Recom-
mended maps: U.S. Geological Survey topographic maps of the Firehole
Canyon and Evanston I1:100,000-scale quadrangles.
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Butcherknife Draw. Four diamonds were reportedly found in the
Butcherknife Draw area (Ts15 and 16N, R112W) north of Cedar Mountain
(Paul and Jean Miller, personal communication, 1994). One diamond(?), cur-
rently owned by a Green River resident, was cut in Germany and mounted
in a ring (Figure 33, Plate 4). The stone measured 0.3 inch across and was
apparently confirmed as diamond by a gemologist using a GEM* diamond
tester (Hausel, Sutherland, and Gregory, 1995).

Cedar Mountain. Ten cryptovolcanic breccia pipes are found along the south-
western flank of Cedar Mountain near Lonetree, a short distance north of
the Utah border (Richard E. Kucera, personal communication, 1996). The
pipes lie along a 5- to 10-mile-long, north-south-trending lineament in the
Bridger Formation (Eocene). Another two pipes were found in the same
area in late 1997.

According to Guardian Resources, two diamonds were recovered from a
drill-core sample at one of the pipes known as the DK pipe. A third diamond
was recovered from a sample concentrate collected north of the DK pipe.
This diamond was reported to have a maximum diameter of 2.2 mm with SI
clarity and J color. The diamonds recovered from the core had maximum
diameters of 1.07 mm and 0.13 mm, respectively.

In addition to these diamonds, there have been unverified reports of
other diamonds in this same area. One report indicated that a major min-
ing company may have found five diamonds in this area in the early 1980s.

According to Guardian Resources (press release, 9/24/96), 48 other allu-
vial diamonds were recovered from sample concentrates collected from a
new source other than the DK pipes. These diamonds were reportedly veri-
fied by Diamonds Direct in Vancouver, and weighed a total of 2.3 carats.
These diamonds(?) were found north of the DK pipes at an undisclosed loca-
tion, but the WSGS has not been able to verify them.

Gros Ventre Range

A 7- to 9-carat, blue-white, gem-quality diamond was reportedly found
in a prospect pit in the Gros Ventre Range in northwestern Wyoming. The
diamond was verified by a gemologist from Jackson (J. David Love, per-
sonal communication, 1981). The prospect pit was dug in a hard, silicified,
dark metamorphosed rock.

Laramie Mountains

The Laramie Mountains of southeastern Wyoming host a number of
kimberlites (also see CHROMIAN DIOPSIDE AND CHROMIAN
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ENSTATITE), several of which contain diamonds. In addition, numerous
kimberlitic indicator mineral anomalies have been identified in the Laramie
Mountains (Hausel and others, 1988), suggesting the presence of many
undiscovered kimberlite pipes and dikes.

To date, the State Line district along the Colorado-Wyoming border has
been relatively productive as far as the number of diamonds recovered from
kimberlite. Yet streams in this region have not been systematically explored
for detrital or placer diamonds, and in all probability, thousands (if not hun-
dreds of thousands) of diamonds lie downstream from the district. Zecom-
mended maps: U.S. Geological Survey topographic map of the Rock River
1:100,000-scale Quadrangle, for a location map of the kimberlites, see Hausel,
1995d.

Elmers Rock greenstone belt. One of the more impressive regions for abun-
dant kimberlitic indicator mineral anomalies discovered by the WSGS lies
within the Elmers Rock greenstone belt, which is north of Sybille Canyon.
This greenstone belt may host dozens of undiscovered kimberlites. There is
also an unverified report of a diamond found in the area of Blue Grass Creek
(Ron W. Marrs, personal communication, 1981), although only a few gar-
nets found in this area have been tested. Some pyrope garnets collected by
the WSGS in this region are typical of diamond-stability (G10) pyropes.

Grant Creek. Samples collected in the Grant Creek drainage (section 36,
T21N, R71W) northeast of Middle Sybille Creek yielded numerous pyrope
garnets, some chromian diopsides, and picroilmenites (Hausel and others,
1988). Although unverified, microdiamonds have also been reported from
this area. Diamond-stability pyrope garnets were recovered from nearby
drainages to the east and west at Mule Creek and Middle Sybille Creek by
the WSGS.

Iron Mountain district. This district is located about 45 miles north of the
State Line district and a few miles south of Sybille Canyon along the eastern
flank of the Laramie Mountains. It comprises part or all of sections 2, 3, 7,
8,9,10, 15,16, 17, and 18, T19N, R70W. Smith (1977) mapped 57 hypabyssal-
facies kimberlite occurrences in the district; Hausel remapped these
occurrences in 1998 and 1999. Work by the senior author shows that these
occurrences are part of an extensive dike/blow complex (Figure 24).

At least two of the kimberlites in the district were tested by Cominco
American Incorporated in the early 1980s. Apparently, one macrodiamond
was recovered during testing (Howard G. Coopersmith, personal communi-
cation, 1999). Smith (1977) collected some small grab samples, but did not
recover any diamonds.
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Diamond-stability kimberlitic indicator minerals have been identified
in the district by the WSGS as well as by McCallum and Waldman (1991).
G10 (diamond inclusion) peridotitic pyrope garnets, and Group I (diamond
inclusion) eclogitic pyrope-almandine garnets have been recovered from some
of the Iron Mountain intrusives. The chemistry of these garnets indicates
some of the Iron Mountain kimberlites originated within the diamond-
stability field of the upper mantle and should contain some diamonds and
possible low-grade diamond resources.

LaPrele Dam area. Asmall diamondiferous kimberlite was reportedly found
in the LaPrele dam area southwest of Douglas on LaPrele Creek in the
northern Laramie Mountains (Bob Berry, Exolite Corporation, personal com-
munication to Sutherland, 1988). It was reported that blue ground from
this occurrence was panned, yielding several rounded crystals that produced
octahedral cleavage when broken. However, this report is unverified.

State Line district

The State Line district is underlain by Proterozoic schists and granites
of the Colorado Province. The district extends 5 miles north into Wyoming
and 12 miles south into Colorado and encloses approximately 40 known
kimberlites, of which most (if not all) are diamondiferous (Figure 26). The
exposed Precambrian crystalline rocks in this region consist of 1.9- to 1.7-
Ga metamorphic rocks that are disconcordantly intruded by 1.4-Ga gra-
nitic rocks of the Sherman and Log Cabin batholiths. The Log Cabin Granite
locally intrudes the Sherman Granite. Recommended maps: (1) Hausel and
others, 1981, pl. 1;(2) Hausel and others, 1997, various figures, and (3) U.S.
Geological Survey topographic maps of the Ft. Collins and Laramie 1.100,000-
scale quadrangles.

Access to most of the kimberlite intrusives has been somewhat difficult
due to private lands surrounding federal and state lands. Recommended
maps: BLM surface and mineral management status maps of the Fort Collins,
Colorado and the Laramie, Wyoming 1.:100,000-scale quadrangles.

The only post-Precambrian rocks found in the vicinity of the State Line
district are arkosic sedimentary rocks of the Pennsylvanian Fountain For-
mation located along the margin of the district and rare Cambrian, Ordovi-
cian, and Silurian sedimentary xenoliths found in some kimberlite diatremes
(McCallum and others, 1979).

Both hypabyssal and diatreme facies kimberlite (see Hausel, 1998d for
discussion of these and related terms) occur in the district, with only minor
fragments of crater facies kimberlite reported in the Kelsey Lake intrusives.
Diatreme facies kimberlite contains abundant subrounded to angular rock
fragments with serpentinized macrocrysts of olivine and lesser enstatite,
chrome-rich and chrome-poor pyrope garnet, diopside, picroilmenite,
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clinopyroxene-ilmenite intergrowths, and phlogopite. These occur in a finely
crystalline matrix dominated by serpentine with lesser carbonate, olivine,
diopside, picroilmenite, phlogopite, perovskite, magnetite, chrome-rich
spinel, hematite, apatite, and zircon (Rogers, 1985; McCallum, 1991).

The hypabyssal facies kimberlite is a massive porphyry found in dikes,
sills, and small plug-like bodies that represent root zones (&/ows) of deeply
eroded pipes. The mineralogy of hypabyssal kimberlite is essentially the
same as diatreme facies; however, globular, emulsion-like segregations of
serpentine and calcite are more abundant in the hypabyssal facies (Rogers,
1985). In addition, xenolithic fragments rarely exceed a few percent of the
hypabyssal facies (unlike the diatreme facies), and where present, are typi-
cally well-rounded upper mantle and lower crustal nodules.

The kimberlites in the State Line district are generally poorly exposed,
have negligible relief, and are deeply weathered. Erosional models suggest
that many of the kimberlites may have been deeply eroded with as much as
50% of the original pipes having been removed through time (McCallum
and Mabarak, 1976). Thus, a significant potential for placer diamonds may
occur downstream from the kimberlites; in fact, some recreational prospec-
tors have reported finding diamonds along with gold in the Poudre River
and some tributaries in Colorado. However, most drainages in the district
have not been prospected for diamonds.

Many of the kimberlites are covered by colluvium and/or alluvium; these
hidden kimberlites are generally recognized by the presence of gray, weath-
ered, blue-ground kimberlitic soils associated with grassy vegetation anoma-
lies (Hausel, 1998d). Other kimberlites have been recognized by the presence
of Lower Paleozoic xenoliths as well as mantle and lower crustal xenoliths
and nodules of peridotite, pyroxenite, eclogite, granulite, and/or megacrysts
of pyrope, ilmenite, and/or diopside scattered on the surface (McCallum and
Eggler, 1979; Hausel and others, 1979).

To date, more than 130,000 gem and industrial diamonds have been
recovered from the district, with the greatest number being recovered from
the George Creek, Sloan 1 and 2, and the Kelsey Lake kimberlites. The
diamonds range from microdiamonds to a 28.3-carat octahedron, the 5th
largest verified diamond found in the United States. The ratios of gem-
quality to industrial-quality diamonds are favorable, with some deposits
reporting ratios as high as 656% gemstones (Figures 34, 35, and 36, Plate
4). The diamond population is dominated by colorless stones, although black,
gray, brown, yellow, and fewer green and pink diamonds are reported (Rogers,
1985).

All of the kimberlites that have been tested in the State Line district
have proven to be diamondiferous; however, a few remain untested! Aver-
age ore grades range from <0.5 to 46.1 carats per 100 tonnes; some bulk
samples from the George Creek dikes yielded grades as high as 135.1 carats
per 100 tonnes (McCallum and Waldman, 1991).
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Aultman 1 and 2. Located in S/2 section 5, and N/2 N/2 section 8, T12N,
R72W, the Aultman 1 and 2 kimberlites are the northernmost known
kimberlites in the State Line district. During the early 1980s, bulk samples
collected from these kimberlites by Cominco American, Incorporated yielded
grades of only 1.09 carat per 100 tonnes for the Aultman 1, and 0.33 carat
per 100 tonnes for the Aultman 2. These two kimberlites are located in a
treeless area and intrude a facies of the Sherman Granite. They are out-
lined by the presence of blue ground, kimberlitic indicator minerals, and a
few lower Paleozoic limestone xenoliths scattered though the grass. Re-
claimed trenches expose some blue ground, making these intrusives rela-
tively easy to spot.

Chicken Park kimberlites, Colorado. These are entirely located in Colo-
rado, in SW section 36 and SE section 35, T11N, R73W, and N/2 section 2,
T10N, R73W. The Chicken Park kimberlites include three relatively small
blows of lower diatreme and upper hypabyssal facies kimberlite and one
dike of hypabyssal facies kimberlite that all lie along a northeasterly trend.
The largest intrusive is a small blow about 250 feet long and 160 feet wide.

Bulk samples from Chicken Park yielded 306 diamonds from a 296-
tonne sample, yielding an average ore grade of 6.7 carats per 100 tonnes.
The largest recovered diamond was a 2.6-carat industrial stone (McCallum
and Waldman, 1991).

Diamond Peak kimberlites, Colorado. These kimberlites are entirely in
Colorado and lie immediately south of the Colorado-Wyoming border in SE
section 26 and SE section 35, T12N, R73W. The DP1 kimberlite occurs in a
small alluvial valley marked by limestone xenoliths with weathered
kimberlite in animal burrows (Carlson, 1983). The DP2 is reported to be a
small intrusive (<200 feet in diameter) marked by a topographic depression
with an overlying vegetation anomaly. It is not known if any diamonds have
been recovered from these intrusives.

Ferris kimberlites. These two kimberlites are located in N/2 section 9, T12N,
R72W, on private land and have been inaccessible in past years. The Ferris
1 kimberlite is outlined by numerous lower Paleozoic limestone xenoliths
adjacent to the west bank of Fish Creek, and the Ferris 2 kimberlite occurs
as a small dike with exposures of weathered hypabyssal facies kimberlite
along the east bank of Fish Creek. Apparently, neither of these has been
tested for diamonds.

Several geophysical targets located between the Aultman and Ferris
kimberlites and located east of the Ferris kimberlites are suggestive of b/ind,
near-surface kimberlite intrusives (Paterson and MacFayden, 1984). None
of the geophysical anomalies have been drilled (Hausel and others, 1997).
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George Creek kimberlites, Colorado. These intrusives are located entirely
in Colorado, a few miles southwest of Kelsey Lake (S/2 section 21 and N/2
section 28, T11N, R74W), and do not crop out on the surface. These dikes
were recognized from geophysical surveys, and were later designated as the
K1, K2, and K3 intrusions. The intrusives contain hypabyssal macrocrystal
phlogopitic kimberlite, and range from several hundred to about 3000 feet
in length, with widths ranging from inches to 13 feet.

The dikes were diamond-rich and yielded more than 86,000 diamonds
during bulk sample tests by Superior Minerals Company. Bulk sample tests
ranged from 18 to 135 carats per 100 tonnes. The K1 and K2 dikes yielded
average grades of 46.1 and 31 carats per 100 tonnes, respectively, which are
the highest average grades reported in the district (McCallum and Waldman,
1991).

Diamonds recovered from the property showed a low degree of resorp-
tion, and included octahedra, macles, aggregates, and dodecahedra
(tetrahexahedra). The color of the stones included a high proportion of col-
orless diamonds as well as some yellow, brown, green, and gray diamonds
(Falk, 1992). Although the majority of the diamonds were small, diamonds
larger than 1 carat were recovered—the largest was 2.14 carats (U.S. Dia-
mond Corporation, press release, 1996).

Kelsey Lake kimberlites. Commercial diamond production in the State Line
district began in 1996, after Redaurum Ltd. placed two of the Kelsey Lake
kimberlites (KL1 and KL2) into production. These lie on both sides of the
Colorado-Wyoming state line in section 20, T12N, R72W. Much of the prop-
erty is located in Colorado and most of the production has been from Colo-
rado; however, diamonds have also been recovered from Wyoming. At least
26.35 carats (Harold Kemp, personal communication, 1997), including a
6.2-carat diamond (Howard G. Coopersmith, personal communication, 1997),
have been recovered from the Wyoming side of the property.

The Kelsey Lake group includes irregularly shaped pipes and fissures
of diatreme facies kimberlite with zones of hypabyssal facies and fragments
of crater facies kimberlite (Coopersmith, 1993). The kimberlites, and some
alluvial material eroded from the pipes, have yielded many high-quality
diamonds heavier than 1 carat in weight. Some of the larger recovered stones
have included gemstones weighing 6.2, 9.4, 10.48, 11.85, 14.2, 16.9, 28.18,
and 28.3 carats (Figure 34, Plate 4). The diamonds have predominantly
octahedral habit, and many are colorless, although some honey-brown gem-
stones have been recovered (Coopersmith and Schulze, 1996).

One large stone recovered from Kelsey Lake, a 28.18-carat diamond,
was cut into a diamond weighing 16.8 carats (Figure 35, Plate 4). This is
the largest cut U.S. diamond to date. It had an estimated value of more
than $250,000 (Denver Post, September 25, 1997). A minimum bid for the
diamond was set at $300,000 (Billman, 1998). Another large diamond found
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at Kelsey Lake weighed 28.3 carats. This stone was cut into a 5.39-carat
gemstone that sold for $87,000 (Anonymous, 1996).

The two largest Kelsey Lake pipes (K1 and K2) cover a total of nearly
20 acres, and were expected to yield approximately 125,000 carats per year
at full production. However, by the end of 1997, only about 9000 carats had
been recovered (Cappa, 1998). The Canadian Mines Handbook (1999) re-
ported 1997 production at 4520 carats. A resource of 16.9 million tonnes of
diamondiferous kimberlite to a depth of 320 feet has been outlined in two
pits (Howard G. Coopersmith, personal communication, 1997).

The Kelsey Lake mill is designed to operate 24 hours a day at a rate of
195 tonnes per hour, and process approximately 40,000 to 50,000 tonnes
per month (Coopersmith and Schulze, 1996). The mill uses four rotary dia-
mond pans. The final diamond extraction occurs on two vibrating grease
tables (Howard G. Coopersmith, personal communication, 1997). The Great
Western Diamond Company plans to add a Sortex® diamond x-ray sorter
into the mill circuit.

Maxwell pipes, Colorado. These two kimberlites lie in Colorado near the
Wyoming border west of Kelsey Lake in section 24, T12N, R73W. The Max-
well 1 forms a topographic depression marked at the surface by limestone
nodules and kimberlitic indicator minerals in the soil. The intrusive covers
an area of about 5.6 acres. The Maxwell 2 also forms a topographic depres-
sion and is marked by a pronounced vegetation anomaly (Carlson, 1983).
Small grab samples of the kimberlites yielded some diamonds.

Moen kimberlite, Colorado. At least one kimberlite, known as the Moen
kimberlite, occurs in section 31, T12N, R71W, near Highway 287 in Colo-
rado. It is not known if this intrusive has been tested for diamonds.

Nix Eimberlites, Colorado. A group of four small intrusives, located south of
the Wyoming border in section 14, T12N, R72W, form the Nix cluster of
kimberlites. These include the NX1 and NX3 kimberlites which are prima-
rily brecciated diatreme facies kimberlite, and the NX2 and NX4 kimberlites
which are massive hypabyssal facies kimberlite porphyries. A 300-pound
sample collected from two of the kimberlites yielded microdiamonds
(McCallum and others, 1977).

Pearl Creek, Colorado. Pearl Creek is located south of George Creek in
Colorado. Multiple dikes, up to 2 feet thick, are reported on the property.
Geophysical surveys indicate the dikes have a strike length of 6200 feet.
Microdiamonds were recovered from a 115-pound sample collected from the
property (U.S. Diamond Corporation, press release, 1996).
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Palmer Canyon region

The Palmer Canyon region west of Wheatland (Figure 5), and areas
north and south of Palmer Canyon, contain metapelites with a variety of
porphyroblasts. Some porphyroblasts reported in this region include kyan-
ite, sillimanite, andalusite, staurolite, cordierite, and corundum (in the form
of low-grade rubies and sapphires). Recommended map.: U.S. Geological
Survey topographic map of the Laramie Peak 1:100,000-scale Quadrangle.

T2sN -

T24N

Figure 5. Location map of the Palmer Canyon-Grizzly Creek area, adapted from U.S. Geological Survey
1:100,000-scale topographic map of the Laramie Peak Quadrangle.
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Grizzly Creek prospect. Kyanite- and sillimanite-rich schists are reported
in a 300- by 5000-foot zone in the Grizzly Creek area (section 35, T24N,
R71W), 3 to 4 miles southwest of the Palmer Canyon prospect (Osterwald
and others, 1966). The alumino-silicates coincide with a fault zone that is
several miles long, as indicated by drag folds in the country rock schist and
gneiss and by brecciation of some of the schists (Hagner and Spanski, un-
dated).

Owen Creek area. This area is in sections 9 and 10, T25N, R71W. About 7
miles north of Palmer Canyon, kyanite, sillimanite, cordierite, and some
relict staurolite were reported by Snyder and others (1995) in pelitic schists.
Similar porphyroblasts were also reported in a few small outerops farther
north.

Palmer Canyon. Located in the N/2 section 18, T24N, R70W, this prospect
(also known as the Roff vermiculite prospect) is north of the Palmer Canyon
road. The prospect is about 17 miles west of Wheatland in the Laramie
Mountains and is on private property [permission from the landowner is
needed to visit the site]. The Palmer Canyon road originates in Wheatland,
and is paved much of the distance to the prospect. At the Palmer Canyon
prospect, mica schists and gneisses contain vermiculite, kyanite, silliman-
ite, corundum, transparent cordierite, and biotite.

This prospect lies within a gneiss complex northeast of the Elmers Rock
greenstone belt, and should be of interest not only to mineral collectors, but
also to metamorphic petrologists, as the pelitic gneisses and schists in this
region contain a variety of porphyroblasts. For example, the Grizzly Creek
prospect (described above) southwest of the Palmer Canyon deposit report-
edly is underlain by schists with abundant kyanite and sillimanite, whereas
the Palmer Canyon deposit not only contains kyanite and sillimanite, but
also has some blue cordierite (see CORDIERITE), and pink and white co-
rundum (see CORUNDUM) (Figure 6, Plate 1).

In addition to cordierite, the Palmer Canyon prospect also contains other
porphyroblasts. Near the cordierite gneiss along the eastern edge of the
property are white, fibrous, sillimanite crystals in biotite schist. A short
distance west of the sillimanite schist, near an old Roff prospect pit, the
schist contains chlorite with large prisms of pale- to dark-blue kyanite. Some
brown staurolite is also found in the schist. Recommended map: U.S. Geo-
logical Survey topographic map of the Reese Mountain 1:24,000-scale Quad-
rangle.
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Owl Creek Mountains

Copper Mountain district. This area in the Owl Creek Mountains (Figure
3) has a variety of interesting minerals and rocks, including some alumino-
silicates, banded iron formation, copper minerals, gold, scheelite, beryl, and
other minerals and rocks. Pelitic schists with nodular porphyroblasts are
relatively common in some outcrops in the district. The porphyroblasts are
formed of opaque to translucent, poor quality cordierite, andalusite, silli-
manite, and cummingtonite, along with some garnet. Kecommended map:
Geologic map of the Copper Mountain district (in pocket) in Hausel, Grajf,
and Albert (1985).

Sierra Madre

Osterwald and others (1966) reported that kyanite was found in schists
and pegmatites in sections 19, 20, 30, and 36, T14N, R83W, and in sections
1 and 11, T13N, R83W. Some alumino-silicates have been found elsewhere
in the region. Hecommended maps: U.S. Geological Survey geologic map,
scale 1:50,000 (Houston and Graff, 1995), and U.S. Geological Survey topo-
graphic map of the Saratoga 1:100,000-scale Quadrangle.

Baggot Rocks. Baggot Rocks lies between Encampment and Saratoga in
section 15, T15N, R83W. The Baggot Rocks turnoff is identified by a sign
posted along Highway 130, a few miles north of Encampment. From the
turnoff, the area is reached by driving three miles east on the dirt road
(Figures 7 and 8).

The property was mined for vermiculite between 1937 and 1941, and
three shafts, a drift, and a number of prospect pits were dug. One shaft was
sunk to a depth of 65 feet and was connected to a 95-foot-deep shaft farther
up the hill by a 112-foot-long drift driven between the shafts. A third shaft
on top of the hill was sunk to a depth of 105 feet.

The schist on the property contains kyanite and sillimanite in patches
enclosed by the vermiculite. The vermiculite schist was also reported to
contain a few specks of corundum (Hagner, 1944). Based on similar corun-
dum occurrences reported elsewhere in Wyoming, there is a possibility for
ruby or sapphire here.

East Cottonwood Creek area (Carlton group). In sections 19 and 20, T14N,
R83W, granite pegmatite with blades of kyanite intrudes kyanite-biotite-
quartz-plagioclase gneiss and schist (Houston and Graff, 1995). The kyan-
ite forms as much as 68% of the schist and occurs as white to pale-blue
bladed crystals.
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Figure 7. Generalized geclogic map of Precambrian rocks showing selected mineral and rock localities in the Sierra Madre (modified and redrafted from Karistrom and
others, 1981).



TAGN.

TI5N.

|
TN ==

T1IN.

T.A2ZN.

v ]
e, O ¥

COLORADO

Figure 8. Generalized map of rock and mineral localities in the Sierra Madre (adapted from U.S. Forest
Service, 1998, 1:126,720-scale map of Medicine Bow National Forest).

The kyanite is found in association with vermiculite. Nearby, cornflower-
blue kyanite crystals occur in muscovite schist. These kyanite blades aver-
age 1 inch in length, and reach a maximum of 6 inches at the nearby Big
Chief 1 and 2 prospects. Some light-blue kyanite also occurs in pegmatite,
and light-green tourmaline(?) is associated with the kyanite schist. On the
nearby Pinyon claims, disseminated emerald-green kyanite was reported
in felsic rocks (Osterwald and others, 1966).

Holroyd Park. This occurrence is located in sections 7, 8, 17, and 18, T12N,
R81W, and sections 12 and 13, T12N, R82W. A sillimanite gneiss west of
Highway 230 near the Colorado-Wyoming state line contains silver-dollar
size pods of sillimanite, quartz, and muscovite. This gneiss also contains
layers of sillimanite-quartz-garnet-feldspar gneiss (Houston and Graff, 1995).
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SW section 29, TI13N, R83W. A kyanite-bearing pegmatite grades westward
into a vermiculite deposit north of the old Broadway lead-zinc mine (Ferris,
1964). This pegmatite is located several miles south of Encampment,

APATITE (FLUORAPATITE)

Fluorapatite, a fluorine-bearing apatite with the general chemical for-
mula [Ca,(PO,),F], forms colorless, yellowish-green, green, bluish-green, and
blue, transparent to opaque, long prismatic hexagonal erystals with poorly
developed basal cleavage. Unaltered crystals have a hardness of 5.

In Wyoming, fluorapatite has been found in some granitic pegmatites
in the Granite Mountains. There are probably several unreported occur-
rences of fluorapatite in this region.

Granite Mountains

Black Mountain pegmatite. This pegmatite (see SPODUMENE) in the
northern Granite Mountains contains some fluorapatite in association with
a spodumene pegmatite.

Jeffrey City region. North of Jeffrey City (section 32, T31N, R91W), a small
pegmatite located near the top of a granite hill has a core of white quartz
with relatively common prismatic bluish-green fluorapatite crystals (Fig-
ure 9, Plate 1). The crystals are opaque to transparent with common frac-
tures (W. Dan Hausel, personal field notes, 1998). The fluorapatite was
confirmed by X-ray diffraction (XRD) analysis (Robert W. Gregory, personal
communication, 1998).

BARITE

Barite (BaSO,) crystals can provide attractive additions to mineral col-
lections, although barite is not considered to be a gemstone due to its rela-
tively low hardness (3 to 3.5). Because of its high specific gravity (4.5),
massive barite has been used as a weighting agent in drilling muds as an
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aid in blowout prevention. Its high specific gravity produces a very notice-
able heft, which greatly aids in the identification of massive specimens.

Barite, when found in crystals and crystal clusters, can produce attrac-
tive mineral specimens. It crystallizes in the orthorhombic crystal system
and may form aggregates or divergent groups of tabular crystals known as
barite roses. Barite has perfect basal cleavage with a prismatic cleavage at
right angles to the basal cleavage, and will sometimes form white masses
with distinct right angle cleavage. Tabular white, yellow, gray, blue, red, or
brown, opaque, translucent and transparent crystals have been reported.

Barite is found as a gangue mineral in some metallic veins, and is some-
times found with calcite veins in limestone. It has also been found in hot
spring deposits. Some of the better specimens found in Wyoming have come
from the Shirley Basin, where attractive, light-blue barite crystals are found.

Bighorn Basin

Shoshone Canyon. Small radial clusters of white barite crystals are found
in the SE section 5, T52N, R102W, about 4 miles west of Cody. Some of the
crystals from this area are up to one inch in length (Wayne M. Sutherland,
personal field notes, 1988). The barite is associated with paleo hot spring
deposits of Quaternary age and solution cavities in the Mississippian Madi-
son Limestone. Zecommended map. U.S. Geological Survey topographic map
of the Cody 1:100,000-scale Quadrangle.

Medicine Bow Mountains

New Rambler mine. A barite occurrence is reported in the SW section 33,
T15N, R79W, of the Medicine Bow Mountains. Fine-grained to massive py-
rite was reported with barite crystals at the New Rambler Mine west of Rob
Roy Reservoir (Osterwald and others, 1966). The New Rambler mine was
developed as a copper mine, but also produced some gold, silver, platinum,
and palladium (Hausel, 1993a).

Shirley Basin

White barite concretions are reported from Shirley Basin in southeast-
ern Wyoming. These often are weakly fluorescent under long-wavelength
ultraviolet light. Some very attractive barite crystals have also been found
along Sheep Creek in the Mine Hills area.

Mine Hills. Some of the better barite specimens in Wyoming have been
found in the Mine Hills area (section 10, T26N, R756W) along the southeast-
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ern margin of Shirley Basin (Figure 10, Plate 1). The barite occurs as
attractive light-blue, transparent to translucent, tabular barite erystals that
are highly sought by mineral collectors. The crystals are found along Sheep
Creek northeast of Medicine Bow (Hausel, 1987) (Figure 11). Associated
with manganese and jasper, the barite is found with calcite in vugs that
occur in sandstone of the Casper Formation (see MANGANITE-
PSILOMELANE). Recommended map: U.S. Geological Survey topographic
map of the Laramie Peak 1:100,000-scale Quadrangle.

Sierra Madre

Hog Park. A pod-like body of barite, 40 feet wide by 300 feet long, associ-
ated with opal(?) was described by Osterwald and others (1966) around the
NW section 2, T12N, RB5W, about 15 miles southwest of Encampment (Fig-
R74W

T27N

T26N

e
/AN

Figure 11. Location map of the Mine Hills-Crystal Hills-Sheep Creek area, adapted from U.S. Geological
Survey 1:100,000-scale topographic map of the Laramie Peak Quadrangle.

32



ure 7). The barite was described as occurring along the northern edge of a
shear zone in contact with red quartz monzonite. KAecommended map. U.S.
Geological Survey topographic map of the Saratoga 1:100,000-scale Quad-
rangle.

BERYL

Beryl, a beryllium-aluminum-silicate with the general formula of
Be,Al,(Sig0,), typically occurs as simple hexagonal prisms 7[1010] termi-
nated by flat pinacoids with perfect basal cleavage. Even though opaque
varieties of beryl have no intrinsic value except as beryllium ore (when
found in high enough concentrations), many low-quality crystals produce
excellent museum-quality samples due to their excellent crystal habit and
often large size (some crystals are very large, and individual specimens
weighing up to 200 tons have been recovered from pegmatites outside of

Table 1. Varieties of transparent gemstone beryl.

Color Terminology
light-blue aquamarine

green emerald

yellowish golden beryl (helidor)
pink morganite

colorless goeshenite

red red emerald

Wyoming) (Vanders and Kerr, 1967). Beryl has a relatively high hardness
(H=7.5 to 8 on Mohs scale) and a relatively average specific gravity (2.66 to
2.83). Transparent varieties of beryl produce some of the more attractive
and valuable gemstones (Table 1).

Most beryl found in Wyoming occurs as common opaque, greenish-yellow
beryl associated with granite pegmatite. Gemstone varieties of beryl are
less common. The only variety of gemstone beryl that has positively been
found in Wyoming is light-blue transparent to translucent aquamarine.
However, some small, light- to grass-green, transparent beryl was reportedly
found in the Sierra Madre of southeastern Wyoming (Larry Clark, personal
communication, 1996). Although the stones were verified as beryl, the locality
cannot be verified because the exact location was not disclosed.
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Red beryl, another gemstone variety, has not been reported in Wyoming
but has been found in topaz rhyolites in the Wah Wah Mountains near Delta,
Utah. This gemstone ranges from clear transparent to translucent rose to
magenta to blood red. Only a few rhyolite-hosted beryl deposits have been
reported in the world. These include the Thomas Range, Utah; Black Range,
New Mexico; and possibly the East Grants Range, New Mexico and San
Louis Potosi, Mexico (Keith and others, 1994).

Beryl occurrences in Wyoming have ranged from crystals less than one
inch long to well-formed crystals more than a foot in length. One large
specimen of transparent to translucent aquamarine was found in the
Anderson Ridge area of South Pass several years ago (Hausel, 1991a).
However, most other beryl found in the Anderson Ridge area has been poor
quality, yellowish-green and opaque. Transparent beryl has been reported
from pegmatites along Hoodoo Creek in the southern part of Copper
Mountain in the Owl Creek Mountains near Shoshoni, and some aquamarine
has been reported in the southeastern Seminoe Mountains (Cheyenne Gem
and Mineral Society, 1965). Opaque beryl has been reported in several
pegmatites in the Hartville uplift in eastern Wyoming. Some of the better
specimens of opaque beryl have been found on Casper Mountain in central
Wyoming (Figure 12, Plate 1).

Bighorn Mountains

An unverified report indicated that some aquamarine beryl may have
been found in the Bighorn Mountains near Sheridan (Sutherland, 1990).
However, no specific details were given.

Black Hills

Tin-bearing pegmatites occur in the Tinton district of the Black Hills of
South Dakota, immediately east of the Mineral Hill district, Wyoming. Beryl
is reported as an accessory mineral in the Tinton pegmatites. Recommended
map.: U.S. Geological Survey topographic map of the Sundance 1:100,000-
scale Quadrangle.

Mineral Hill district. Beryl-bearing pegmatites reportedly extend from the
Tinton district into sections 21, 28, and 33, T51N, R60W, in Wyoming (Hess
and Bryan, 1938; Smith and Page, 1941). Amethyst, gold, silver, and jasper
have also been reported in the Mineral Hill area (Hausel, 1989, 1997).
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Granite Mountains

Barlow Gap

This area may be of interest to the collector since the two localities de-
scribed below are new discoveries. Recommended map: U.S. Geological Sur-
vey topographic map of the Rattlesnake Hills 1:100,000-scale Quadrangle.

NW NE section 25, T31N, R88W. Several translucent, light-blue beryl crys-
tals are enclosed in quartz and feldspar in a pegmatite with a maximum
width of 20 feet (Wayne M. Sutherland, personal field notes, 1998). The
beryl crystals are up to 1.5 inches in length.

NW NW SE section 26, T3IN, R88W. In the Barlow Gap area, light-blue,
translucent beryl crystals were recovered from a 20-foot-wide pegmatite.
The pegmatite crosscuts the foliation in the country rock schist. One crystal
was more than 1 inch in diameter (Wayne M. Sutherland, personal field
notes, 1998).

Hartville uplift

Beryl-bearing granitic pegmatites are reported in both the Haystack
Range area, southern Hartville uplift, and in the Rawhide Buttes area,
northern Hartville uplift (Figures 3 and 13). Millgate (1965) described
pegmatites in the Haystack Range as including both fine- and medium-
grained granitic pegmatites composed of quartz, microcline, perthite,
plagioclase, muscovite, tourmaline, biotite, garnet, apatite, and beryl. Many
of the beryl-bearing pegmatites were found in the N/2 N/2 section 36, and in
sections 25, 26, and 35, T28N, R65W.

Where mineralized, the beryl content of the pegmatites generally is less
than 2% by volume (Hanley and others, 1950). Even at such low grades,
some beryl was mined in the past. Millgate (1965) reported at least 150
pounds of hand-sorted beryl was produced from one pegmatite; crystals up
to 4 feet long were found at another location (Sterrett, 1923). Much of the
reported beryl appears to be common variety beryl. No gem-quality beryl is
known to have been found in the region.

Haystack Range

This area is located in the Garnet Hill-McCann Pass area, 6 to 8 miles
northeast of Guernsey. Recommended map.: U.S. Geological Survey topo-
graphic map of the Torrington 1:100,000-scale Quadrangle.
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Figure 13. Mineral and rock localities in the Hartville uplift (adapted from U.S. Geological Survey topo-
graphic map of the 1:100,000-scale Torrington Quadrangle).

Chicago and Ruth pegmatites. The Chicago pegmatite (SW NE SE section
35, T28N, R65W) contains light-cream to whitish-green euhedral beryl in
the wall zone. The mineral grains range from 0.5 to 4 inches in diameter,
and are often cut by quartz stringers. Similar yellow-white to light-green
beryl crystals are reported at the Ruth pegmatite 600 feet south of the Chi-
cago pegmatite. Hanley and others (1950) reported that these crystals ranged
from 2 to 8 inches in diameter.

Crystal Palace pegmatite. The Crystal Palace claim (NE section 34 and
section 35, T28N, R65W) was staked on a pegmatite along the section line
between sections 34 and 35. The 6- to 18-foot-wide pegmatite has some beryl,
with feldspar, quartz, muscovite, tourmaline, and garnet (Sterrett, 1923).

Minnie pegmatite. The Minnie pegmatite (section 35, T28N, R65W) hosts
beryl crystals up to 4 feet in length (Sterrett, 1923). Several other pegmatites
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in the vicinity of the Minnie pegmatite also contain accessory beryl
(Osterwald and others, 1966).

Savage pegmatite. This occurrence is located in NE SW section 26, T28N,
R65W. The Savage deposit contains bluish-green beryl in a 10-foot-wide
pegmatite (Sterrett, 1923). Hanley and others (1950) reported that 0.5- to
5-inch-diameter crystals of beryl, with an average diameter of less than one
inch, were found. The beryl is found in clusters separated by zones of bar-
ren pegmatite.

Seward Pass. This occurrence is in NW section 14, T27N, R656W. Beryl
occurs in aggregates in coarse-grained quartz. Approximately 150 pounds
of beryl were mined from this locality (Millgate, 1965).

Section 1, T27N, R65W. White to light yellowish-green beryl crystals, 0.25
to 1 inch in diameter, were reported from a pegmatite at this location (Wil-
son, 1951a).

Rawhide Buttes

The Rawhide Buttes area is located 3 to 10 miles south of Lusk. Aecom-
mended map.: U.S. Geological Survey topographic map of the Lusk 1:100,000-
scale Quadrangle.

Sections 2 and 3, T3IN, R64W. A 90- by 400-foot-long pegmatite contains
beryl crystals up to 6 inches in diameter (Osterwald and others, 1966).

Section 3, T3IN, R64W. Beryl crystals up to 6 inches long and 2 inches in
diameter are reported in a 20- by 300-foot-long pegmatite (Osterwald and
others, 1966).

Section 14, T31IN, R64W. Pegmatite in biotite schist country rock contains
minor beryl. The pegmatite is 15 feet wide and 120 feet long. The beryl is
reported in crystals up to 2 inches in diameter and a foot in length and is
more common near the contact of the pegmatite with the country rock
(Osterwald and others, 1966).
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Section 34, T32N, R64W. A 60-foot-wide pegmatite, which was traced for 100
feet along strike, contains beryl. Some of the crystals are 3 inches in diam-
eter (Osterwald and others, 1966).

Laramie Mountains

Pegmatites with accessory beryl are reported from scattered localities
in the northern Laramie Mountains. The crystals vary from millimeter size
to 3 feet in length.

Northern Laramie Mountains

Recommended maps: U.S. Geological Survey topographic maps of the
Casper and Laramie Peak 1:100,000-scale quadrangles.

Big Chief pegmatite. Much of this pegmatite is formed of quartz and ortho-
clase with minor plagioclase and muscovite. The pegmatite lies in contact
with a hanging wall actinolite schist, and a footwall of hornblende schist.
Small (<1 inch) pale-blue beryl crystals occur near the pegmatite in frac-
tures in the actinolite schist (Osterwald and others, 1966). The deposit is
located in sections 9 and 16, T25N, R71W, near Owen Creek, west of Wheeler
Flat, about 6 miles north of Palmer Canyon (Figure 14).

Casper Mountain. Most of these pegmatites are located in sections 17, 18,
19, and 20, T32N, R79W. According to Burford and others (1979) two types
of pegmatites are found in the Precambrian supracrustal rocks on Casper
Mountain south of Casper (Figure 15). These are simple pink and simple
white pegmatites. The pink pegmatites are dikes with varying amounts of
microcline, plagioclase, and smoky quartz with some accessory muscovite
and biotite. The white pegmatites, which intrude the pink pegmatites, con-
sist of microcline, plagioclase, and quartz with accessory muscovite and
yellow-green beryl. Beckwith (1939) also reported that minor schorl (black
opaque tourmaline) and garnet were found in some of the pegmatites.

Catherine No. 1. This pegmatite lies on Casper Mountain south of the
Hogadon ski area, and is accessible from improved graded roads. This peg-
matite is a white pegmatite with microcline, plagioclase, quartz, and minor
yellow-green beryl (Figure 12, Plate 1). Beryl crystals up to 4 inches in
diameter and 3 feet in length have been found in this pegmatite (Harris and
Hausel, 1986). Two tons of hand-picked beryl, along with several tons of
feldspar, were mined from this property in 1956 (Hausel and Glass, 1980).
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Figure 14. Location map of the Owen Creek-Big Chief-Elk Park mineral occurrences, adapted from U.S.
Geological Survey 1:100,000-scale topographic map of the Laramie Peak Quadrangle.

Duck Creek. This occurrence is in section 34, T24N, R72W. A tiny aquama-
rine beryl (< Imm) was recovered from stream sediment concentrates by
the Wyoming State Geological Survey (Hausel and others, 1988). The source
of the beryl is unknown, but suggests the presence of an undiscovered beryl
pegmatite somewhere upstream.

Esterbrook district. Greeley (1962) reported that both apatite and beryl
were associated with two zoned, northeast-trending pegmatites north-
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Figure 15. Generalized geologic map of Casper Mountain showing pegmatite localities (modified from Burford and others, 1979).



northeast of Esterbrook (Figure 16) in NW section 34, T29N, R71W. The
pegmatites are both vertical, 300 feet long, and 2 to 5 feet wide (Osterwald
and others, 1966). Yellow-green apatite up to 1 inch in diameter is a minor
constituent of the pegmatites. Beryl forms less than 1% of the granitic
pegmatites and occurs in crystals from 0.25 to 3 inches in diameter. The
bervl varies from pale-white to light-green with a brownish-colored skin on
the exterior of the mineral, which is the result of weathering.

T2aN |\

T28N

Figure 16. Location map showing occurrences of beryl and ore minerals in the Esterbrook area, adapted
from U.S. Geological Survey 1:100,000-scale topographic map of the Laramie Peak Quadrangle.
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Jasper Mine. Copper is reported in fracture-fillings near the top of the
Flathead Formation (Cambrian) in the LaPrele district, northern Laramie
Mountains, Converse County (see Hausel, 1997a). The exact location of this
mine is not known. Nearby, beryl was produced from a granite pegmatite
which also contained mica, garnet, lepidolite, and bismuth (Osterwald and
others, 1966).

Schundler-Glenrock. Located in section 29, T32N, R75W, this feldspar de-
posit contains a few beryl crystals in pegmatite hosted by granitic country
rock (Smith, 1953; Osterwald and others, 1966).

Southern Laramie Mountains

State Line district. Beryl is reported in pegmatites in sections 2, 3, 4, 7, 9,
16, 18, and 19, T12N, R72W. Most of the pegmatites in this area are small,
scattered intrusives with rare beryl (Hausel and others, 1981). Many of the
pegmatites lie east of U.S. Highway 287. A few quarries were developed for
feldspar in the 1940s in some of these pegmatites. Some of the quarries are
still visible to the east of the highway. Recommended map. U.S. Geological
Survey topographic map of the Laramie 1:100,000-scale Quadrangle.

Medicine Bow Mountains

Three pegmatites in the southern Medicine Bow Mountains and
pegmatites in the Big Creek district of the western Medicine Bow Moun-
tains are reported to contain beryl. No gem material has been reported in
any of these. Hecommended map: U.S. Geological Survey topographic map
of the Saratoga 1:100,000-scale Quadrangle.

Big Creek district. Beryl was reported by Harris and others (1985) in the
Big Creek district (T13N, R81W) on the west side of the Medicine Bow Moun-
tains (Figure 17). According to Houston (1961), two general types of
pegmatites are recognized in the district. One variety is a simple feldspar-
quartz pegmatite, with accessory biotite, garnet, muscovite, magnetite, and
ilmenite, that is conformable to the strike of the country rock amphibolite
gneiss and schist. The second variety of pegmatite shows cross-cutting rela-
tionships to the country rock foliation, and has poorly developed zonation
with a quartz-rich core near the center of the pegmatite and graphic gran-
ite on the outer border. Mineralogically, the second type of pegmatite con-
sists of feldspar and quartz with accessory garnet, tourmaline, biotite,
muscovite, and fluorite, and rare monazite, allanite, euxenite, and colum-
bite. A third uncommon type of pegmatite at the Big Creek mine (NW sec-
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Figure 17. Rock and mineral localities in the Medicine Bow Mountains (adapted from U.S. Forest Service,
1998, 1:126,720-scale map of Medicine Bow National Forest).

tion 9, T13N, R81W) is conformable to the country rock, contains some cop-
per mineralization, and is relatively complex mineralogically.

Ione claim. The Ione claim lies west of the Muscovite claim in section 32,
T13N, R78W. This property also consists of a granite pegmatite dike with
some beryl (Beckwith, 1937).

Many Values prospect. This prospect is located in NE section 32, T13N,
R78W, southwest of Foxpark and about one mile west of Highway 230 (Fig-
ure 17). The Many Values pegmatite strikes N50°E, dips 85°NW, and has a
surface exposure of 15 by 150 feet. Prospect pits developed in the pegmatite
exposed a feldspar-rich core zone.

About 75 feet north of the main prospect 1s a second pegmatite that is
apparently not connected to the main body. This second pegmatite is a
feldspar-quartz-mica pegmatite which strikes northerly and has a vertical
dip.

43



Muscovite is abundant near the hanging wall in the main pegmatite.
Some of the muscovite books are speckled light-green with magnetite (mag-
netite is typically black, metallic and oxidizes to a rusty reddish-brown).
Several tons of mica with two tons of industrial quality beryl were mined
from this property prior to 1942. The pegmatite also contains small Zania-
lite crystals (hard, black, submetallic minerals often with an iridescent tar-
nish and a short, prismatic or tabular habit), minor accessory fergusonite(?)
(a rare-earth tantalite), and pink euhedral and orange subhedral garnets
(Osterwald and others, 1966).

Muscovite claim. The Muscovite claim is located in section 32, T13N, R78W,
west of the Many Values prospect. The Muscovite deposit consists of a gra-
nitic pegmatite dike, which strikes N50°E and dips vertically, cutting Pre-
cambrian metadiabase, hornblende schist, and gneiss. The pegmatite
averages 40 feet wide and has a 600-foot strike length.

Green beryl is found along fractures in the wallrock associated with
tantalite-columbite crystals. In places, quartz and feldspar show graphic
textures. The pegmatite contains microcline crystals several inches in di-
ameter and muscovite books up to a foot wide. Andradite garnet
[Ca,Fe,(Si0,),] is found as a minor accessory mineral (Osterwald and oth-
ers, 1966).

Owl Creek Mountains

The Copper Mountain district in the Owl Creek Mountains lies north-
east of Shoshoni and southeast of Thermopolis in northwestern Wyoming
(Figure 3). Copper Mountain hosts several pegmatites. The core of the dis-
trict is part of an ancient supracrustal terrane formed of metapelites (see
ANDALUSITE, KYANITE, SILLIMANITE, STAUROLITE), amphibo-
lites, felsic schists, and banded iron formation intruded by granite (Figure
18).

In addition to pegmatites, a variety of other minerals are found in the
district. For example, near the eastern margin of Copper Mountain, the
DePass copper mine contains a huge mine dump formed of cupriferous
metabasalt and quartz. Near the western part of the district, the Gold Nug-
get mine was developed on a quartz vein with some pyrite and minor amounts
of gold. Garnets, scheelite, and several other minerals have also been found
in this region. A detailed geologic map showing many of the old mines in the
district is available in Hausel, Graff, and Albert (1985). Kecommended maps:
U.S. Geological Survey topographic maps of ihe Lysite and Riverton
1:100,000-scale quadrangles.
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Schaffer complex kimberlites. A group of kimberlite diatremes and blows,
known as the Schaffer complex, is located in sections 16, 21, and 22, T12N,
R72W, in the Wyoming portion of the State Line district. These are all dia-
mondiferous, and were named the Schaffer 3, 5, 5A, 5B, 5C, 5D, 10, 12A,
12B, 13, 15, 16, 17, 18, 19, and 20 kimberlites (Hausel and others, 1981).
The kimberlites are deeply weathered and poorly exposed, and occur as
sporadic blue ground associated with some vegetation anomalies (Hausel
and others, 1979).

The largest two diamonds recovered from the Schaffer complex weighed
0.985 carat and 0.86 carat, respectively, and were recovered from the south-
ern part of the complex (Figure 37, Plate 4). The 0.86-carat diamond was
a high-quality, white, transparent fragment from a larger diamond. The
diamonds from the Schaffer group ranged in value (using 1980 prices for
the uncut gemstones) from $40.30 to $270 per carat (Table 3).

Table 3. Some gem-quality diamonds recovered from State of Wyoming property in the Wyoming portion of
the State Line district by Cominco American Incorporated. Color grades range from D (exceptional white +,
blue-white), E (exceptional white), F (rare white +), G (rare white), H (white), I-J (slightly tinted white), K-L
(tinted white), M-R (tinted color), R-S-X (dark-yellow cape). Diamond clarities range from VVS (top grade,
flawless), V'S (top grade), SI (middle grade, inclusions can be identified with a watchmakers eyeglass), and
IMP (lower grade, imperfect) (see Bruton, 1978). NA indicates not appraised.

Specimen Number Weight (carats) Color Clarity
Al-1 0.012 G-H-I SI-IMP
Al-3 0.025 F-G-H SI-IMP
Al-4 0.041 I-J-K SI-IMP
Al-5 0.042 G-H-1 VVS
Al-6 0.046 Lt. Brown Vs
Al-9 0.054 I-J-K IMP
Al1-13 .0157 G-H-1 IMP
Al-15 0.213 Lt. Brown IMP
Al-16 0.296 I-J-K IMP
Al1-18 0.767 G-H-I SI
Al1-19 0.86 G-H-I SI
A2-9 0.026 G-H-1 IMP
A2-10 0.01 G-H-I VS
A2-11 0.01 G-H-I SI
A2-12 0.017 G-H-I SI-IMP
A2-13 0.024 I-J-K IMP
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Table 3. (continued)

Specimen Number Weight (carats) Color Clarity
A2-14 0.019 F-G-H SI
A2-15 0.022 [-J-K IMP
A2-17 0.026 D-E-F VVS
A2-18 0.032 G-H-I SI
A2-19 0.026 F-G-H SI
A2-20 0.027 I-J-K SI-IMP
A2-24 0.039 G-H-1 IMP
A2-25 0.063 G-H-I IMP
A2-26 0.05 I-J-K SI
A2-33 0.067 Lt. Brown SI-IMP
A2-34 0.074 G-H-1 IMP
A2-36 0.087 G-H-I SI-IMP
A2-37 0.076 I-J-K IMP
A2-38 0.15 G-H-I S1
A2-46 0.244 G-H-1 \'E
A2-47 0.226 G-H-I IMP
A2-48 0.353 Lt. Brown SI-IMP
A2-49 0.773 I-J-K IMP
A3-2 0.019 G-H-I SI-IMP
A3-4 0.056 I-J-K IMP
A3-8 0.114 G-H-I MP
A3-9 0.122 I-J-K IMP
A3-12 0.164 NA

A3-13 0.430 G-H-I SI-IMP
A4-1 0.024 G-H-1 VS
A4-3 0.05 G-H-1 IMP
Ad-4 0.048 F-G-H VS
A4-7 0.055 NA

A4-8 0.057 G-H-I IMP
A4-9 0.092 F-G-H 6
A4-14 0.053 NA

A5-2 0.035 I-J-K IMP
A5-3 0.05 IJ-K IMP
A5-5 0.055 I-J-K IMP
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Table 3. (continued)

Specimen Number Weight (carats) Color Clarity
A5-6 0.064 I-J-K IMP
A5-15 0.078 I-J-K SI
A5-16 0.176 Lt. Yellow VS
A6-1 0.011 G-H-I SI-IMP
A6-3 0.023 I-J-K IMP
A6-4 0.031 I-J-K IMP
A6-5 0.027 I-J-K IMP
A6-6 0.035 G-H-I Vs
A6-8 0.05 Lt. Brown IMP

Testing of the northernmost Schaffer complex kimberlites in 1981 yielded
an average ore grade of 0.68 carat per 100 tonnes, whereas the entire com-
plex yielded an average grade of only 0.56 carat per 100 tonnes (McCallum
and Waldman, 1991). Individual bulk samples yielded grades as high as
9.74 carats per 100 tonnes.

Sloan kimberlites, Colorado. Six kimberlites are found in or adjacent to the
Rabbit Creek drainage, about 10 miles south of the Colorado-Wyoming bor-
der in sections 3, 9, 10, 12, 15, and 16, T10N, R72W. These include the
Sloan 1, 2, 3, 4, 5, and 6.

The Sloan 1 intrusive, which consists of diatreme facies kimberlite, has
an areal extent of 500 by 1800 feet and is one of the largest pipes in the
district. The Sloan 2 is a dike-like blow about 200 by 2000 feet in areal
extent and consists primarily of hypabyssal facies kimberlite (McCallum
and Mabarak, 1976; Shaver, 1994).

Diamonds recovered from the Sloan 1 and 2 range from well-preserved
octahedra to highly resorbed tetrahexahedra with colors ranging from D to
E (Dummett and others, 1988). In addition to colorless diamonds, white,
black, gray, yellow-brown, amber, and rare green, pink, and blue diamonds
have been recovered (Otter and Gurney, 1989).

Bulk sampling of the Sloan 1 and 2 kimberlites by Superior Minerals
(and later with their joint venture partner Lac Minerals) resulted in the
recovery of 21,546 diamonds in the 1980s (Oliver, 1990). More recent sam-
pling of the Sloan 2 kimberlite by Royal Star Resources yielded 9034 dia-
monds larger than 1 mm with a combined weight of 342.17 carats. These
were recovered from 3300 tonnes of rock resulting in an average ore grade
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of 12.68 carats per 100 tonnes (Shaver, 1994). Cumulative production from
the Sloan 1 and 2 kimberlites has totaled 30,580 diamonds.

The largest diamond recovered from the Sloan 1 and 2 kimberlites was
a 5.51-carat gemstone (Figure 36, Plate 4) (Bernhard Free, personal com-
munication, 1994). Shaver (1994) estimated that this diamond would pro-
duce a clear, white, brilliant-cut stone weighing at least 2 carats. In addition
to diamonds, these kimberlites also contain abundant chrome diopside and
pyrope garnet, as well as rare specimens of mantle fragments. Some of these
mantle fragments are of value to collectors, such as one hand-specimen-
sized diamondiferous eclogite nodule which had an estimated diamond grade
of 2,100,000 carats per 100 tonnes (Schulze, 1992)!

The Sloan 5 intrusive north of the Sloan 1 and 2 was sampled in 1982.
In total, 474 diamonds totaling 9.09 carats were recovered from 904 tonnes
of kimberlite, for an average grade of 1.0 carat per 100 tonnes. Bulk sam-
pling of the nearby Sloan 6 intrusive resulted in the recovery of 215 dia-
monds with a total weight of 6.72 carats from 500 tonnes of kimberlite, for
a grade of 1.3 carats per 100 tonnes (McCallum and Waldman, 1991).

Medicine Bow Mountains

Several interesting anomalies have been identified in the Medicine Bow
Mountains (see Hausel and others, 1997). One of the more interesting was
the Boden diamond placer on Cortez Creek within the Medicine Bow Na-
tional Forest. Another diamond was reported from a drill core recovered in
the northern part of the range. Recommended maps: U.S. Geological Sur-
vey topographic maps of the Saratoga 1:100,000-scale Quadrangle and the
Turpin Reservoir 1:24,000-scale Quadrangle.

Cortez Creek. In 1977, two gem- to near-gem-quality octahedral diamonds
(Figure 38, Plate 5) were discovered in a gold placer on Cortez Creek (IN/2
section 2, T16N, R81W) in the northern Medicine Bow Mountains (Hausel,
MeCallum, and Roberts, 1985). The diamonds were found by Paul Boden of
Saratoga, Wyoming, and recovered from concentrates in a long tom used to
extract gold. The source of the diamonds has not been found.

Access to Cortez Creek is by way of State Highway 130. From Highway
130 along the western flank of the Medicine Bow Mountains (just 2 miles
northwest of Ryan Park), turn northeast onto the Brush Creek road (Forest
Service Road 100) to the Mullison Park area. At 4 to 4.5 miles, Cortez Creek
lies to the east.
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Northern Medicine Bow Mountains. A diamond was recovered from drill
core in Precambrian quartz-pebble conglomerate by Superior Minerals dur-
ing exploration for a Witwatersrand-type gold deposit in the northern Medi-
cine Bow Mountains (Tom E. McCandless, personal communication, 1995).

Powder River Basin

Gillette area. Microdiamonds and some garnets were recovered from a coal
seam in the Gillette area in the Powder River Basin of northeastern Wyo-
ming (Finkelman and Brown, 1989). The source of the diamonds remains
unknown.

Wind River Range

South Pass. A diamond was reportedly found in the late 1800s in the Bea-
ver placers of the South Pass-Atlantic City mining district, southern Wind
River Range (Hausel, 1991a). According to historical newspaper reports,
$1,000 was offered for the stone.

Tourist Creek area. A diamond measuring approximately 2 cm across was
reportedly found on a flat between Tourist and Well Creeks (Latitude
43°12'30" North, Longitude 109°43' West) one mile west of Mount Solitude
in the central Wind River Range. This stone, known as the Moore diamond,
was verified by a jeweler but was later destroyed in a ranch fire (J. David
Love, personal communication, 1981). Kecommended map: U.S. Geological
Survey topographic map of the Gannett Peak 1:24,000-scale Quadrangle.

FELDSPAR (sece LABRADORITE)

FLUORITE

Fluorite (CaF,) is uncommon in Wyoming. But where found, it is prima-
rily massive, granular, and less commonly found as small cubes. Fluorite is
usually of interest to mineral collectors, but is not considered a gem or semi-
precious gem due to its lack of hardness. On the Mohs scale, fluorite has a
hardness of only 4 and is easily scratched.
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Because of its sometimes brilliant luminescence, fluorite is often prized
by collectors of fluorescent minerals (the word fluorescence is derived from
the mineral fluorite) (Vanders and Kerr, 1967). Fluorite typically luminesces
violet-blue under ultraviolet light.

Fluorite is often translucent to transparent, purple to blue in color, but
has been reported in yellow, blue-green, pink, white, and colorless cubes
and granular masses with perfect octahedral cleavage. It is found associ-
ated with some alkalic igneous rocks in northeastern Wyoming and associ-
ated with some hydrothermally altered granites in southeastern Wyoming.

Bighorn Basin

Cody area. Colorless to pale yellow fluorite is found in botryoidal layers
associated with late Cenozoic tuffa deposits and paleo hot springs, and so-
lution cavities in the Mississippian Madison Limestone on the slopes of
Cedar Mountain west of Cody (SE section 5, T52N, R102W). Fluorite layers
up to 1 inch thick are exposed in a road cut and are closely associated with
white, radiating, fibrous barite crystals up to 0.5 inch long (Wayne M.
Sutherland, personal field notes, 1988).

Black Hills

The Black Hills of northeastern Wyoming include alkalic igneous intru-
sions in the Bear Lodge Mountains (district), Mineral Hill district, and Black
Buttes mineralized area (Figure 39). Some fluorite has been reported in
the Bear Lodge Mountains and at Black Buttes. The Black Hills region can
provide a very interesting outing for mineral collectors, as the area con-
tains numerous prospect pits where jasper, agate, amethyst, fluorite, hemi-
morphite, galena, sphalerite, wulfenite, copper, rare-earth-bearing minerals,
gold, silver, cassiterite, and carbonatites can be found.

Bear Lodge Mountains

The Bear Lodge Mountains fluorite occurrences are found in the Black
Hills National Forest north of Sundance (Figure 40). In this region, fluo-
rite has been reported associated with limestones that trend northerly for
about 3 miles, in a 0.5-mile-wide zone. The fluorite is massive to granular,
although some fluorite cubes up to 0.25 inch in diameter have been found
(Figure 41, Plate 5). Recommended map: U.S. Geological Survey topo-
graphic map of the Sundance 1.100.000-scale Quadrangle.

Beaver Creek-Sheep Mountain area. Fluorite is locally found in limestone
on the north slope of a flat-topped ridge in the Sheep Mountain area (sec-

88



A.65W. R.64 W. A.63W.

‘\ R 62 W. RE1W, R.60W.
Devils k‘
Tower— \é.%'( . [
T.53N. " Ay ﬂ
e
|
BEAR |
T LODGE i
DISTRICTg | |
T
|
|
MINERAL
T51N HILL
DISTRICT
|
|8
T.SON. 2 §
N 13
1
|
|
|
|
0 6 12 miles
EXPLANATION
E Quaternary sediments E Mesozoic sedimentary
rocks
- Tertiary sedimentary rocks
Permo-Triassic
- Tertiary igneous rocks sedimentary rocks
(monzonite and syenite
porphyry, phonolite, Paleozoic sedimentary
bostonite, nepheline syenite, rocks
and pseudoleucite porphyry) -

=Y

=] Precambrian rocks

Figure 39. General geologic map of the Black Hills (from Love and Christiansen, 1985; Lisenbee, 1985).

tion 15, T52N, R63W) north of Sundance. The Pahasapa Formation (Mis-
sissippian) contains flat-lying lenses of fluorite, and is a massive, blue-gray
to black fossiliferous limestone which strikes easterly in this area.

Prospect pits reveal 3 to 4 feet of massive, deep purple, fluorite replac-
ing limestone along bedding planes (Haff, 1944a). A lenticular, discontinu-
ous breccia in the limestone contains limestone fragments in a fluorite
matrix. The mineralization forms an intimate intergrowth of fluorite, cal-
cite, quartz, and orthoclase (Osterwald and others, 1966).
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Ogden Creek area. This fluorite occurrence is located in SW section 27, and
SE section 28, T52N, R63W. It is near the crest of an east-west-trending
ridge which forms the divide between Ogden and Tent creeks, five miles
north of Sundance (Figure 40). The oldest rocks in the area are crystalline
limestones or marbles. Locally, these contain discontinuous fluoritized
masses of limestone that have been invaded by Tertiary trachytic porphyry.
The porphyry is widespread and locally has massive, relatively siliceous,
fluorite-rich zones.

Fine-grained disseminated fluorite grains are found near the contact of
the limestone where it has been intruded by trachyte porphyry. Three pho-
nolite dikes in this area cut the porphyry and limestone, but contain no
fluorite.

A mineralized zone of fine-grained fluorite disseminated in marble is
estimated to contain 5 to 10% fluorite. The siliceous fluorite-bearing veins
in the intrusive rocks are as much as 2 feet wide and localized within brec-
cias (Osterwald and others, 1966).

Peterson fluorite. This occurrence is located in sections 15 and 23, T52N,
R63W, near South Redwater Creek six miles north of Sundance (Figure 40).
The Pahasapa Limestone strikes northwesterly, dips 30 to 40°NE, and con-
tains disseminated fluorite grains and lenses of fluorite that dip parallel to
the bedding, Some prospect/exploration pits exposed 3 to 4 feet of massive,
deep purple fluorite, although most exposures show considerably less fluo-
rite. In a few pits, some lenses containing 60 to 90% fluorite were exposed.
The 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 0.25 to 0.5 inch thick (Osterwald and others, 1966).

Royal Purple. This occurrence is located along the Middle Fork of Houston
Creek near Ragged Top (Figure 40) in section 5, T51N, R63W, and section
32, T62N, R63W. A Tertiary phonolite porphyry sill intrudes sandstone of
the Minnelusa Formation (Pennsylvanian). The sill is about 50 to 75 feet
thick, and both the sill and the sandstone trend north-south and dip 20 to
30°W.

Deep purple to black fluorite grains are disseminated in Minnelusa sand-
stone and are from 50 to 75 feet from the contact with the sill. On the north
side of the creek, the sandstone encloses 5 to 6 lenses of fluorite that are 1 to
2 feet wide and 8 to 10 feet long. These lenses are associated with calcite,
quartz, and siderite(?). Cox (1945) estimated that a faulted zone between
porphyry and limestone contained 20 to 30% CaF, and that a zone of fluo-
rite disseminated in coarse-grained, soft limestone and in a vein between
the limestone and sandstone, contain about 30% CaF, (Osterwald and oth-
ers, 1966).
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Black Buttes

Black Buttes prospect. A prospect pit in NE section 26, T50N, R62W, ex-
posed a contact breccia in Pahasapa Limestone (Mississippian) next to a
Tertiary-age trachyte intrusion. Samples from the pit include fluorite-bear-
ing limestone with some massive galena, jasperoid, wulfenite, and hemi-
morphite. Silicified limestone with minor fluorite was also found in the N/2
N/2 section 26 about 2000 feet west of the prospect pit (Hausel, 1988¢) (Fig-
ure 42).
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Figure 42. Location map of prospects and mines in the Black Buttes area (base map from Duling Hill
Quadrangle, 1:24,000-scale topographic map).

Laramie Mountains

Bear deposit. An area measuring 150 by 100 feet contains fluorite masses 1
to 5 feet long near Middle Lodgepole Creek in the Laramie Mountains east
of Laramie. At this location (SW NW section 5, T15N, R70W), Precambrian
pegmatite intrudes granite and contains clear grains of fluorite, 0.8 to 2.5
inches across, with interstitial feldspar. Approximately 20 tons of fluorite
were mined from the property as a by-product of feldspar mining in 1944
(Osterwald and others, 1966). Recommended map: U.S. Geological Survey
topographic map of the Laramie 1:100,000-scale Quadrangle.
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Medicine Bow Mountains

There are two fluorite occurrences reported in the Medicine Bow Moun-
tains. Fluorite mineralization southwest of Mountain Home near Kings Can-
yon, Colorado, may extend northward into the southern Medicine Bow
Mountains, Wyoming. Kecommended map. U.S. Geological Survey topo-
graphic map of the Saratoga 1:100,000-scale Quadrangle.

Barber mine. This mine, located in W/2 SE section 15, T14N, R77W, near
the southern flank of Sheep Mountain in the eastern Medicine Bow Moun-
tains (Figure 17), was developed on a quartz vein in the Sherman Granite.
Mineralized samples found on the property included hypidomorphic granu-
lar granite with traces of malachite and accessory fluorite replacing biotite.
The fluorite is granular with grains ranging from 1 to 2 mm across. Other
minerals found on the mine dump included ilsemannite (MoQO,*xH,0), chal-
copyrite, chalcocite, bornite, and cuprite (Hausel, 1997a).

Big Creek district. In this district, fluorite is an accessory mineral associ-
ated with feldspar and quartz pegmatites (see BERYL).

GARNET

Garnet is a common accessory mineral found in many micaceous meta-
morphic rocks as well as in several kimberlites in Wyoming. Less commonly,
garnet has also been found in some contact replacement deposits, known as
skarns.

Because of its relative resistance to weathering and disaggregation dur-
ing stream transport, garnet is often found in the black sands of stream
deposits downstream from its host rock. When found in the host rock, the
garnets can range from tiny grains to single minerals as large as 5 to 6
inches in diameter.

Six pure end-member subspecies of garnet are recognized by mineralo-
gists. These vary in color, specific gravity, chemistry, and index of refrac-
tion. The subspecies include pyrope [Mg,Al, (Si0,);], almandine
[Fe,Al,(Si10,),], spessartite [Mn,Al,(S10,),], grossularite [Ca,Al,(S10,),], an-
dradite [Ca Fe,(Si0,),], and uvarovite [Ca,Cr,(Si0,),]. However, in nature,
garnets typically form solid solutions, or mixtures of the end members. Be-
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cause of this characteristic, many garnets are best described as a solid-
solution series. For example, a garnet containing both magnesium and iron
may be described as a pyrope-almandine [MgFe,Al, (Si0,),] garnet, and so
forth.

Garnets have relatively high specific gravity (3.5 to 4.3) and hardness
(6.5 to 7.5). The high specific gravity results in garnets being found in the
heavy black sand concentrates in placer deposits. They crystallize in the
isometric crystal system, have no cleavage, may show parting, are typically
transparent to translucent, and often exhibit well-formed dodecahedral or
trapezohedral habit (Figure 43, Plate 5).

Garnets are typically used for abrasives, although excellent museum-
quality garnets are often found. Less commonly, transparent to translu-
cent, flawless garnets are found; these are used as semi-precious gemstones.
Garnets can be red, brown, purple, purplish-red, yellowish-orange, reddish-
brown, black, white, or green.

Within the Cowboy State, a variety of garnets have been reported. These
include translucent to opaque almandine garnets with good dodecahedral
habit from the Teton Range and chlorite pseudomorphs after garnet from
the Sierra Madre near Encampment (Figure 44, Plate 5). These latter
psuedomorphs exhibit excellent dodecahedral habit, but are opaque and
completely to nearly completely replaced by chlorite and biotite mica, even
though they retain the garnet crystal habit. Some extraordinary pyrope-
almandine garnet megacrysts, as much as 5 to 6 inches across, from the
Colorado-Wyoming State Line district have also been recovered from some
diamondiferous kimberlites, but are rounded and without any crystal faces
(Figure 45, Plate 5).

Transparent, flawless, semi-precious garnets are uncommon in Wyo-
ming. However, several gem-quality stones have been found in breccia pipes
in the Greater Green River Basin near Cedar Mountain and in anthills
near Butcherknife Draw (Figures 22 and 23, Plate 2). The small (typically
less than 6 mm in diameter), transparent, pyrope and pyrope-almandine
garnets found in anthills are associated with emerald-green chromian diop-
side and chromian enstatite. Some collectors have faceted some of these
stones, producing very attractive reddish-purple and yellowish-orange gem-
stones (Figure 46, Plate 6).

Other transparent, gem-grade garnets have been reported by the Chey-
enne Gem and Mineral Society (1965) in an area 20 miles northeast of Guern-
sey. Many of these have apparently been cut, polished, and sold as gems.

Granite Mountains

The Granite Mountains of central Wyoming consist primarily of ancient
(Archean) metamorphic rocks (schists and gneisses) intruded by younger
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granites immersed in Tertiary sediments. Much of the region is unexplored.
However, recent investigations in the Barlow Gap area by the authors have
identified several garnet amphibolite schists near banded iron formation.
The garnets were all very poor quality, opaque, and reddish.

Section 16, T3IN, R88W. A relatively narrow layer of garnet amphibolite
with dodecahedral almandine garnets up to an inch across was found in the
extreme southwestern corner of section 16, T31N, R88W. The garnets are
relatively common in the amphibolite.

Green River Basin

Numerous pyrope and pyrope-almandine garnets have been found in
anthills, in the Tertiary Bishop Conglomerate, in road cuts, and in a small
group of breccia pipes. These are found in an area of kimberlitic indicator
minerals covering a few hundred square miles in the Green River Basin
(Figure 21). Many of these garnets are of semi-precious gemstone quality,
as they are translucent to transparent, and range from red to purplish-red
to yellowish-orange. The majority of the garnets found in the anthills are
restricted in size (1 to 6 mm across), although larger stones have been
recovered from road cuts, the Bishop Conglomerate, and the DK pipes along
the southwestern margin of Cedar Mountain.

One of the better areas with abundant garnet lies in the vicinity of
Butcherknife Draw north of Cedar Mountain. In this area, dozens of gar-
nets are often found on individual anthills (see CHROMIAN DIOPSIDE
AND CHROMIAN ENSTATITE). Recommended map: U.S. Geological
Survey topographic map of the Evanston 1:100,000-scale Quadrangle.

Hartville uplift

The Hartville uplift in eastern Wyoming is a Precambrian metamor-
phic terrane, which includes mica schists and garnet pegmatites (Figure
13). Numerous garnets have been reported from this region, and both gem-
stone and abrasive (industrial) varieties are reported. Recommended maps:
U.S. Geological Survey topographic maps of the Lusk and Torrington
1:100,000-scale quadrangles.

Haystack claim. This claim is located about 6 miles northeast of Guernsey,
south of Garnet Hill in section 1, T27N, R65W. The Haystack claim was
originally staked for feldspar, which was mined from granite pegmatite.
The pegmatite consists of quartz, feldspar, mica, and garnet. Some of the
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garnets were reported to be 1 inch in diameter and euhedral (Hanley and
others, 1950).

Jay Em area. Large fractured garnets are reported in outcrops about 12
miles west and 8 miles north of Jay Em, northwest of Rawhide Creek
(Osterwald and others, 1966).

McGinnis Pass area. McGinnis Pass is located in the Haystack Range, ap-
proximately section 11, T27N, R65W. Several hundred clear garnet crystals
were reportedly found, cut, polished, and sold as semi-precious gemstones
from this area (Osterwald and others, 1966).

Laramie Mountains

Several garnet localities in the Laramie Mountains are described be-
low, although no gemstone garnets have been reported.

Cooney Hills. Osterwald and others (1966), reported the presence of a large
deposit of garnet in the Cooney Hills (section 8, T23N, R69W) west of
Wheatland. According to Hagner (1944), the deposit, known as the
MacDougal vermiculite property, is associated with garnet-biotite schist.
Some of the garnet crystals are 2 inches in diameter. Recommended map.
U.S. Geological Survey topographic map of the Rock River 1:100,000-scale
Quadrangle.

Iron Mountain district. Several kimberlites in the Iron Mountain district
(T19N, R70W) contain pyrope and pyrope-almandine garnets, as well as
picroilmenite and chromian diopside (Figure 25, Plate 2). The garnet
megacrysts are more common in a group of kimberlites along the western
margin of the district.

In addition to garnet, this district is a good place to search for hand
specimens of kimberlite (also see KIMBERLITE and DIAMOND sections),
as some kimberlites crop out in the district and have relatively well-preserved
megacrysts of olivine, The kimberlites are found on private, state, and federal
land. See Smith (1977) or Hausel and others (1997) for a map of the district.

Owen Creek area. This area is located in sections 9 and 16, T25N, R7T1W
(Figure 14), near Wheeler Flat, several miles west of Wheatland and north
of Palmer Canyon. Recommended map: U.S. Geological Survey topographic
map of the Laramie Peak 1:100,000-scale Quadrangle.
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In the NW section 16, Osterwald and others (1966) reported 0.25-inch-
diameter garnets found in a gully tributary to Owen Creek. These garnets
weathered out of the adjacent biotite schist country rock. In the SE SE SW
section 9, abundant translucent to opaque dodecahedral garnets up to 0.3
inch across are found in a NE-trending, 20-foot-thick schist layer on a south-
facing slope above Owen Creek. The schist appears fibrous and weathers
cream to reddish in color. Nearby, an amphibolite located west of the Big
Chief mica mine (see BERYL), reportedly contained pyrope-almandine gar-
nets.

State Line district. Several kimberlites in the State Line district south of
Tie Siding and west of Highway 287 (T12N, R72W) host a variety of rounded
(anhedral) garnets (Figure 45, Plate 5). Many of the garnets are pyrope,
pyrope-almandine, almandine, and pyrope-grossular garnets of millimeter
size. However, some pyrope-almandine garnet megacrysts collected from
some of the kimberlites were fist-size (5 to 6 inches across). These
megacrystal garnets are typically highly fractured and translucent, with a
reddish-brown color.

Many of the other garnets collected in the district range in color from
red to reddish-purple to orange-yellow to pink (see DIAMOND:;
CHROMIAN DIOPSIDE AND CHROMIAN ENSTATITE). Access to
many of the kimberlites in the district is difficult due to mixed land owner-
ship (see Hausel, 1995d, for a location map).

Tie Siding area. Several small pegmatites in section 11, T12N, R72W, were
quarried for feldspar during the 1940s along U.S. Highway 287 on the east-
ern edge of the State Line diamond district. Locally, these pegmatites con-
tain uncommon accessory euhedral to subhedral garnet (Osterwald and
others, 1966). At one of these quarries about 500 feet east of Highway 287,
a fractured, fist-size, opaque euhedral reddish-brown garnet was found (W.
Dan Hausel, personal field notes, 1979).

Medicine Bow Mountains

Some relatively large, poorly-formed, translucent to opaque almandine
garnets have been found in pegmatites southwest of Foxpark in the Medi-
cine Bow Mountains (Figure 17). Much of this area lies within the Medi-
cine Bow National Forest and is currently accessible. Recommended map.
U.S. Geological Survey topographic map of the Saratoga 1:100,000-scale
Quadrangle.
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Big Creek district (see BERYL).

Cumberland Guleh. This occurrence is in sections 26, 34, and 35, T18N,
R82W, south of Pennock Mountain, near the head of the south fork of Lake
Creek. Beeler (1903b) reported a 15-foot-wide brecciated quartz vein con-
formable to the schistosity of quartz-biotite-schists, hornblende schists, and
tourmaline-garnet-mica schists which strike westerly and dip 15°NW. No
details were given as to the character of the tourmaline or garnet. The vein
in Cumberland Gulch contained limonite, malachite, and some chalcocite.
Some vein quartz contained gold and silver (Hausel, 1997a, p. 128; Osterwald
and others, 1966, p. 43).

French Creek district. In the 1980s, a diamond exploration company re-
ported finding abundant pyrope garnets in Iron Creek. The source of the
garnets was not found.

Ione Prospect. A Precambrian pegmatite intrudes schist southwest of
Foxpark in section 32, T13N, R78W. The pegmatite is formed of quartz,
microcline, and muscovite with accessory albite feldspar. Some large gar-
nets, weighing as much as 2 pounds, were found in this pegmatite. The
garnets were poorly crystallized and not gem quality (Osterwald and oth-
ers, 1966).

Many Values prospect. Pink euhedral garnets and orange subhedral gar-
nets about 0.5 inch in diameter were found in the Many Values pegmatite
(SE section 32, T13N, R78W). This pegmatite also contains feldspar, quartz,
muscovite, magnetite, beryl, and tantalite (Osterwald and others, 1966) (also
see BERYL).

Muscovite pegmatite. Andradite garnet is found as a minor accessory min-
eral in the Muscovite pegmatite, also located in section 32, T13N, R78W.
(Osterwald and others, 1966) (also see BERYL).

Sierra Madre

Several garnet localities have been reported in the Sierra Madre, west
of the Medicine Bow Mountains (Figure 7). This area lies within the Medi-
cine Bow National Forest and contains numerous old mines that were de-
veloped primarily for copper, but also included other mineral resources.

98



Before searching the district for garnets, the collector should obtain a copy
of Houston and Graff’s (1995) map of the Sierra Madre, as biotite garnet
schists are common within the Silver Lake Metavolcanics. In addition to
garnet, the Sierra Madre has many other rocks and minerals of interest to
the collector (see Hausel, 1997a). Recommended maps.: U.S. Geological Str-
vey topographic map of the Saratoga 1:100,000-scale Quadrangle, Houston
and Graff, 1995.

Oldman garnets. This occurrence is located about 1.5 miles south of En-
campment along the Copper Creek road in NE section 14, T14N, R84W. A
narrow (typically less than 10 feet wide) garnet chlorite schist on both sides
and perpendicular to the road trends northwesterly and is about 1/2 mile
south of the Oldman Ranch. Most of the schist lies east of the road. W. Dan
Hausel traced the schist over a distance of approximately 2000 feet. The
garnets are actually large, dodecahedral, chlorite pseudomorphs after gar-
net (Osterwald and others, 1966). Some pseudomorphs as large as 3 inches
in diameter have been found in recent years (Figure 44, Plate 5). Many of
the garnet pseudomorphs average 1 to 2 inches across and are easily sepa-
rated from the schist. Portions of the interior of the pseudomorphs contain
preserved, reddish-brown, almandine garnet. Recommended map. U.S. Geo-
logical Survey topographic map of the Encampment 1.24,000-scale Quad-
rangle.

Section 8 mine. This area is located in SE section 8 and NE section 17,
T14N, R85W. Sometime near the turn of the 19th century, a shaft was sunk
on an exhalitive massive sulfide in an attempt to mine copper. Samples
from the historical mine consisted of banded chert with alternating layers
of massive sulfide (pyrite, chalcopyrite, bornite, and cuprite). The massive
sulfide is hosted by mafic (amphibolite) schist and garnet biotite schist of
the Silver Lake Metavolcanics. The amphibolites contain large turkey track,
bladed, radiating amphiboles in a muscovite-sericite schist with 1/8-inch-
diameter almandine garnets. Some of the biotite schists in this area also
contain large 1/4- to 1/2-inch-diameter porphyroblasts of opaque, fractured,
reddish-brown subhedral to euhedral almandine garnet (Hausel, 1997a).

Wind River Canyon

Wind River Canyon. Excellent rounded transparent grains of garnet are
found in anthills along the east side of Highway 789 in Wind River Canyon
north of Shoshoni. These are reported to be pyrope and almandine garnets
(Max Ruby, personal communication, 1999).
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GOLD (SPECIMEN GRADE)

Gold is a precious metal of very high value that is used in many forms of
jewelry as well as in many industrial applications. The metal is distinct,
warm yellow, and is soft, sectile, and malleable; thus, it can be cut and
molded. Because of its high specific gravity (15 to 19.3), it is easily recov-
ered in gold pans and in other concentrating equipment designed to trap
heavy minerals. Gold crystallizes in the isometric crystal system, but good
specimens of gold crystals are essentially unheard of in Wyoming. Most of
the gold found in the state occurs as fracture-fillings in quartz veins, rods
and flakes on limonite, and flakes and nuggets in stream deposits.

Often, the lay person will mistake muscovite and sericite mica for gold
in a gold pan (Hausel, 1999a). The mica tends to concentrate with heavy
minerals (black sands) in the gold pan, but will roll in the water along the
bottom of the pan during agitation due to its low specific gravity. Gold flakes
will lie on the bottom of the pan and will not roll during panning.

There are many places to find gold in Wyoming, and many of these have
been described by Hausel (1989, 1996b). Collectors typically search for gold
nuggets and specimen-grade gold samples, as these make attractive addi-
tions to mineral collections, and they typically have relatively high intrin-
sic value. For example, some gold nuggets are worth two to three times the
spot price of gold.

The majority of the gold nuggets found in Wyoming have been from the
South Pass region of the Wind River Range. Another notable place for nug-
gets has been the Douglas Creek district in the Medicine Bow Mountains
(Hausel, 1996b). Some nuggets have been reported from the Mineral Hill
district in the Black Hills, and a few from the Encampment district in the
Sierra Madre.

Specimen-grade samples of gold-bearing quartz typically consist of rusty
or milky quartz with fractures filled with gold. Some of the better speci-
men-grade material has been found in the South Pass region. Other areas
that have produced good specimens of gold-bearing quartz include the Medi-
cine Bow Mountains, Seminoe Mountains, Sierra Madre, and the Mineral
Hill district of the Black Hills. In addition to nuggets and specimen-grade
gold-quartz samples, flour and flake gold have been recovered from numer-
ous locations in the state.

Medicine Bow Mountains

The Medicine Bow Mountains in southeastern Wyoming have yielded
some attractive specimen-grade gold-quartz samples and many nuggets.

100



Some of the better places to search for gold lie along Douglas Creek and
some of its tributaries. Specimen-grade gold-quartz samples have also been
found at some historical mines.

Publications that will be of use while searching this region for mineral
specimens include reports and maps by Hausel (1959, 1993, 1994a, 1997),
Curry (1965), and McCallum and Orback (1968). Recommended maps: U.S.
Geological Survey topographic map of the Saratoga 1:100,000-scale Quad-
rangle and U.S. Forest Service map (1/2"=1 mile) of Medicine Bow National
Forest.

Bear Creek. This occurrence is located south of Foxpark in T13N, R78W.
Several gold nuggets (0.5 to 1 inch in length) were reportedly found in this
drainage near State Highway 230 (Robert E. Jones, personal communica-
tion, 1988).

Douglas Creek district. This district lies in the heart of the Medicine Bow
Mountains in Ts13 and 14N, R79W, and includes Douglas Creek and many
of its tributaries (Figure 47). Apparently, some of the better ground was
located under the present Rob Roy Reservoir north of Keystone. Historical
reports indicate that about 4000 ounces of gold were mined in this district,
with individual nuggets weighing up to 3.4 ounces (Hausel, 1989). Each
year, many additional nuggets are found in this region along with some
gold flakes (Figure 48, Plate 6).

Several nuggets up to 0.5 inch across have been recovered immediately
downstream from the Bobbie Thomson campground during the past decade
by prospectors using small hobby suction dredges. Some pyrope garnets
have also been recovered with the gold. In addition, gold can be recovered
from stream-deposited gravels along the stream banks adjacent to Douglas
Creek in this region.

Keystone-Florence mines. The Keystone and Florence mines located in sec-
tion 22, T14N, R79W, were developed on a gold-bearing shear zone in quartz
diorite. The gold was found in the mylonites associated with quartz, pyrite,
and pyrrhotite. Some samples of specimen-grade gold-bearing quartz have
been recovered from the property in past years. Periodically, samples of
quartz with boxworks containing visible gold are found (Hausel, 1993a).

Seminoe Mountains

The Seminoe Mountains lie north of Sinclair, Wyoming and consist of
Paleozoic and Cenozoic rocks surrounding a core of Archean granite which
intrudes Archean greenstone belt supracrustal rocks (Figure 49). The rocks
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Figure 47. Location map and drainages of the Douglas Creek gold district. Douglas Creek
and several of its tributaries contain placer gold, which has also been found in the alluvial
material along Douglas Creek. Moore s Gulch, site of the initial gold discovery in 1868, now
lies under Rob Roy Reservoir (map modified from Hausel, 1989).

of the greenstone belt include amphibolite, metakomatiite, banded iron for-
mation, and metabasalt. These rocks are considered favorable host rocks
for gold. The district, however, did not produce much gold historically, al-
though some gold (along with specimen-grade gold-bearing quartz) was re-
covered from a group of mines along the northeastern flank of Bradley Peak
near the western edge of the Seminoe Mountains. Recommended maps: U.S.
Geological Survey topographic maps of the Shirley Basin and Medicine Bow
1:100,000-scale quadrangles, 1:.24,000-scale geologic map of the Seminoe

Mountains greenstone belt in Hausel (19945).

102



R.B6W. | R.85W. A.B5W. | R.84W,

Fayg, Komatites

Spectacular ﬂ'.‘!l(:h}gD
-._i_s'y_ridagorﬁj_ng quspa& ‘(qogpeg)?

bandgd iron formaéion g\ﬁ
VAL
»

A N L L3k 0.5 1
1= ..Alpex mine* GF 4> i

5 RESW. | R.84W.
EXPLANATION

[:] Seminoe formation
. 4, [ Bradiey Peak ultramafics
\ |:| Sunday Morning Creek metavolcanics
'~ o Granodiorite
e / Normal fault B Shaft

5~ Thrust fault F Adit
Qls,~” Landslide % Prospect

R.B6EW. | R.BEW.
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Hausel, 1997).

Penn mines. This group of historical mines, located in section 6, T25N,
R85W, included the King, Deserted Treasure #1, and Deserted Treasure #2
mines along the northeastern flank of Bradley Peak, some 30 miles north of
Sinclair. These were developed on narrow quartz veins in amphibolite and
mafic schist, and contain some relatively rich ore shoots (Hausel, 1994b).
When examined by the senior author in 1981, several specimens of quartz
with visible gold were found on the mine dumps. Following a report of the
discovery, the mine dumps were picked over by dozens of geologists and
prospectors; it is now difficult to find any good specimens on the surface of
the dumps. However, the area still remains a potential site for the discov-
ery of other collectable specimens, particularly those buried in the mine
dumps and in nearby quartz veins.

The gold-bearing quartz specimens typically consist of milky quartz with
some minor carbonate and boxworks after pyrite. Nearby Deweese Creek,
which drains the Penn mines area, in all probability contains gold, includ-
ing nuggets. However, the drainage shows little or no evidence of ever being
prospected. Some gold has also been found in modern drainages along the
northern flank of the Seminoe Mountains, and in a paleoplacer deposit east
of the North Platte River in the Miracle Mile area. It appears that not much
prospecting has occurred in these areas (Hausel, 1994b).
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Sierra Madre

(Gold nuggets and specimen-grade gold have been reported at several
places in the Sierra Madre. Mulkey (1999) reported 399 nuggets were found
in this region in recent years. The nuggets were probablyfound on Jim and
Strawberry Creeks and nearby drainages (Rick Mattingly, personal com-
munication, 1999).

Purgatory Gulch mines. These mines are located in section 1, T13N, R84W,
and section 36, T14N, R84W. Some remarkably rich gold specimens were
found here (Beeler, 1905a). According to Armstrong (1970), a 10-foot-wide
free-milling gold vein was struck on Purgatory Gulch (Figure 8). Assays
ran as high as 6 opt (ounces per ton) Au. Samples recently collected from
the Golden Eagle vein contained visible gold. One sample of boxwork quartz
(without visible gold) was assayed and yielded 40.63 ppm Au (1.2 opt) and
3.62 ppm Ag (Hausel, 1989, 1992). Although Purgatory Gulch downslope
from the Golden Eagle vein is dry much of the year, the gulch undoubtedly
contains some placer gold.

Wind River Range

The South Pass greenstone terrane near the southern tip of the Wind
River Range in western Wyoming (Figure 3), has been and continues to be
Wyoming's most productive gold district. The South Pass area is one of the
more interesting regions in the state to search for gold specimens, as the
district contains dozens of old mines, some ghost towns, and many artifacts.
The district is located about 30 miles south of Lander. Numerous specimen-
grade samples of auriferous quartz, as well as many gold nuggets, have
been found in this region. Each year, new discoveries are made by modern
prospectors searching for nuggets. For example, a 7.5-ounce nugget was
recently found by a prospector from Rock Springs searching old tailings
with a metal detector (Figure 50, Plate 6) (Toussaint, 1998; Mattingly,
1998). Another prospector recently recovered more than 100 nuggets using
the same prospecting techniques.

The available historical records from the district indicate that many
large nuggets have been found in this region. Some of the largest nuggets
reported in the literature weighed 24, 5.3, 5.2, 5, 3, and 0.75 ounces (Hausel,
1996b). In addition, a boulder of quartz containing an estimated 630 ounces
of gold was described from the South Pass area. Another nugget weighing 2
pounds reportedly ended up in a museum in Los Angeles (Ralph Platt, per-
sonal communication, 1998). Undoubtedly, numerous other nuggets have
gone unreported.

The South Pass region includes a large Archean (> 2.5 Ga) greenstone
belt of metavolcanic and metasedimentary rock that was folded into a tight
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synclinorium. Due to intense deformation, numerous quartz veins and many
shear zones developed with localized ore shoots enriched in gold (Hausel,
1991a). Nuggets are commonly found downstream from many of these lodes.
As a result, the collector should study the available geologic maps of the
region and locate potential gold traps downstream from the shear zones.
Recommended maps: U.S. Geological Survey topographic maps of the South
Pass and Lander 1:100,000-scale quadrangles; Hausel, 1991a.

The South Pass region contains dozens of old mines and placer depos-
its; at one time the region was separated into numerous mining districts.
Many of the early districts have now been combined into the South Pass-
Atlantic City, Lewiston, Oregon Buttes, and Twin Creek districts (Figure
51). The Twin Creek and Oregon Buttes districts include giant paleoplacer
gold deposits where small gold flakes and some flattened nuggets can be
found, whereas the South Pass-Atlantic City and Lewiston districts contain
lode, modern placer, and some small paleoplacers. These latter districts are
favorable regions to search for nuggets and specimen-grade gold samples.

SOUTH PASS- 5 WYOMING
ATLANTIC CITY DISTRICT McGraw Flats

Louis Lake ; o " Area of this figure
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N Dickie Springs— B
T Oregon Gulch placers .
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Figure 51. Generalized map of the South Pass region, southern Wind River Range (modified from Hausel,
1991a).
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Many lode gold deposits in the South Pass region are localized in shear
zones. Typically, these shear zones consist of distinct cataclastic zones that
can be traced on the surface for a few hundred feet to as much as several
thousand feet. In many of the shear zones, anomalous, low-grade gold con-
centrations occur along the entire strike length of the cataclastic zone with
periodic ore shoots containing high-grade gold. The shoots may be localized
by a number of factors, most notable are the steeply-plunging folds within
the zone of intense deformation. Where enclosed by folds, the shoots con-
tinue down-plunge to unknown depths. Where such shoots are exposed at
the surface, they represent excellent places to search for specimen-grade
samples with visible gold. When such shoots are exposed to erosion and
dissected by streams, rich placers often develop immediately downstream
(Hausel, 1996b).

Lewiston district

The Lewiston district is located along the eastern flank of the South
Pass greenstone belt (Figure 52). Several small mines were developed in
shear zones hosted by metagreywacke. Some specimen-grade gold-bearing
quartz as well as several nuggets were found in this district. Geologically,
this district is similar to the South Pass-Atlantic City district as it is lo-
cated on the eastern limb of the South Pass synform and contains approxi-
mately the same rock sequence as the South Pass-Atlantic City district.
Recommended maps: Hausel, 1991a; Hausel, 1958b.

Giblin Gulch. Giblin Gulch (SW section 33, T29N, R98W) may have been
called “Two John's Gulch,” and “Nugget Gulch.” It is a small tributary of
Strawberry Creek that cuts across the western end of the Mint-Gold Leaf
shear zone (Hausel, 1988b). Several large nuggets, including nuggets weigh-
ing 5.2 and 5.3 ounces, have been reported from this area, suggesting that
the drainage may overlie a hidden ore shoot on the shear zone (Hausel,
1996b) (also see Strawberry Creek, below).

Gold Leaf mine. This mine is located in SE section 33, T29N, R98W. Some
quartz samples collected at this mine from the Mint-Gold Leaf shear zone
assayed 1.29 and 3.05 opt gold (Hausel, 1991a). In addition, samples of
specimen-grade ore from the shear contained abundant stringers of visible
gold in quartz.

Hidden Hand and Burr mines. These mines are located in N/2 section 8 and
W/2 section 9, T28N, R98W, respectively. In 1893, a pocket of ore inter-
sected in the Burr mine reportedly yielded 3000 ounces of gold. Samples
from this pocket were reported to have been rich, assaying as high as 1690
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Figure 52. Generalized geologic map of the Lewiston district, South Pass (modified from Hausel,
19917a).

opt gold! According to early reports, the Burr lode averaged 2 to 3.5 opt
gold. A short distance northeast of the Burr mine, the Hidden Hand mine
reportedly produced several sacks of specimen-grade ore in the 1930s that
yielded 75 to 3100 opt gold.

However, recent studies in the area by Hausel (1991a), could not con-
firm these early reports. Samples collected during this study yielded only
trace amounts of gold. But because of the reputations of these mines due to
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the historical reports, the mine dumps may have been thoroughly picked
over by collectors and prospectors through the years.

Strawberry Creek. This area is in S/2 T29N, R98W, and N/2 T28N, R98W.
Strawberry Creek flows across several gold-bearing shear zones in the
Lewiston district. Near the mouth of the creek where it joins the Sweetwater
River, about 25 ounces of gold (which included nuggets up to 0.5 inch in
length) were recently recovered by a prospector. Other placers in this re-
gion have also yielded nuggets. For example, reports indicate that two nug-
gets (3 and 4.5 ounces) were recovered on Two John’s Gulch in 1905. In
1944, five “good-size” nuggets were found in the Big Nugget placer. Possi-
bly, these two placers are the same as those in Giblin Gulch where the 5.2-
and 5.3-ounce nuggets were found in 1932 (Hausel, 1991a, 1996Db).

Wilson Bar. Rich pockets of gold were found in the Wilson Bar placer (SW
section 9 and NW section 16, T28N, R98W) in 1878. A 500-foot strip of gravel
mined at Wilson Bar in the late 1800s yielded 370 ounces of gold. The gold
was traced upstream to the Burr lode where some specimen grade gold was
reportedly found (Hausel, 1991a). In recent years, some gold, including sev-
eral small nuggets, have been found by prospectors in Wilson Bar.

South Pass-Atlantic City district

The South Pass-Atlantic City district is located along the western mar-
gin of the South Pass greenstone belt (Figure 53). The district encloses
several major gold-bearing shear zones and several significant gold placer
deposits. Some of the mines in the district produced specimen-grade gold
ore, and many placers downstream from these shear zones have yielded
gold nuggets. We recommend that the reader review the 1-48,000-scale geo-
logic map by Hausel (1991a), as it contains locations of all known mines and
gold-bearing shear zones in the district.

Carissa Mine. This mine is located in NW section 21, T29N, R100W. Re-
ports indicate that specimen-grade gold ore was found in the Carissa mine
in 1908. This ore assayed as high as 260 opt gold (Hausel, 1991a). In recent
years, specimens of quartz with stringers of visible gold have been dug out
of the Carissa shear zone near the production shaft (see Hausel, 1999b).
The mine was developed to a depth of 400 feet and produced 50,000 to 180,500
ounces of gold.

Rock Creek placer. Rock Creek runs through the heart of the South Pass
greenstone belt from Atlantic City to the Sweetwater River, in Ts28 and
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Figure 53. Generalized geologic map of the South Pass mining district (modified from Hausel, 1991a).

29N, R99W. Placers on this creek have produced many impressive, specimen-
grade samples, including a “...fist-size chunk of quartz filled with an
estimated 24 ounces of gold...” (Wyoming Industrial Journal, 1905, v. 6, no.
12, p. 18). Another boulder found nearby in 1905 contained an estimated
630 ounces of gold (Hausel, 1989, 1991a).

From 1933 to 1941, the E.T. Fisher Company dredged 6 miles of Rock
Creek and recovered as much as 30,000 ounces of gold including nuggets as
heavy as 3.4 ounces. One specimen mined from Rock Creek apparently ended
up in the Los Angeles Museum of Natural History. The gold specimen re-
portedly weighed 2 pounds (Ralph Platt, personal communication, 1997).

In recent years, several other nuggets have been recovered from Rock
Creek (Hausel, 1989). These have included a 0.75-ounce nugget (Hausel,
1996b), and a 7.5-ounce nugget found downstream from the old dredge tail-
ings in 1996 (Toussaint, 1998). Many other nuggets have been recovered
from this drainage.

Spring Gulch. Historical reports indicate that some rich pockets of gold
were intersected in the Miners Delight mine along the northern margin of
the South Pass greenstone belt. Some eluvial and alluvial deposits in Spring
Gulch (section 32, T30N, R99W), adjacent to the mine, yielded nuggets.
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Workers from Miners Delight evidently pumped water from the mine
shaft into Spring Gulch to mine the drainage. Several 1- and 2-ounce nug-
gets were recovered along with one 6-ounce nugget. In addition to the nug-
gets, a small boulder of specimen-grade gold-bearing quartz was recovered
in 1873 that was filled with gold. The boulder was described to be “...as
large as a water bucket...and looked as if it could contain a pound of gold...”
(Raymond, 1873; Hausel, 1993b).

Yankee Guleh. Yankee Gulch (section 28, T30N, R99W), also located near
Miners Delight ghost town and mine, has yielded some nuggets in past
years. The reported nuggets included one weighing nearly 5 ounces (Hausel,
1989).

GRUNERITE

Grunerite [(Fe,Mg)SiO,], an iron-rich amphibole, produces tawny
(yellow-brown), fibrous, acicular- to asbestos-form mineral specimens. The
more magnesian-rich varieties are termed cummingtonites, and typically
are fibrous, dark-green amphiboles (Mg,Fe)Si0,. Some grunerites in
Wyoming have been cut and polished producing a lapidary stone with the
appearance of low-quality “Tigers Eye.” However, true Zigers £ye requires
that much of the asbestos-form mineral be replaced by quartz, and this
replacement has not vet been reported in Wyoming.

Since many deposits of grunerite exist in Wyoming’s greenstone ter-
rains and supracrustal belts (i.e., South Pass, Seminoe Mountains, Elmers
Rock, Copper Mountain), it is likely that some Tigers Eye will be found in
the future. The grunerite is associated with banded iron formation, so the
collector should obtain geologic maps of those areas and search both the
iron formation outcrops and the drainages downslope from the outcrops.
Some of the better samples of grunerite have been collected in the Copper
Mountain district (see Hausel, Graff, and Albert, 1985) and in the Seminoe
Mountains, particularly in paleoplacers and alluvium along its northern
flank (see Hausel, 1994b).
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JADE

Jade is the gemologist’s designation applied to two distinct and unre-
lated mineral species, nephrite and jadeite. Of the two gemstones, only neph-
rite has been found in Wyoming. Such an abundance of nephrite jade has
been found in the state that nephrite jade is often considered synonymous
with Wyoming Jade, even though it is found elsewhere in the world.

Nephrite 1s an amphibole formed of extremely dense and compact fi-
brous tremolite-actinolite; jadeite is a pyroxene of the augite series. These
two minerals closely resemble one another, and are essentially indistin-
guishable in hand specimen without the aid of physical tests, such as petro-
graphic and/or XRD analyses.

Many similar appearing rocks are often mistaken for nephrite jade such
as rounded, stream-worn, or wind-polished cobbles of amphibolite,
metadiabase, epidotite, quartzite, leucocratic (white) granite, and
serpentinite. These rocks can be distinguished from jade by any number of
tests including some simple field observations. For example, amphibolite,
metadiabase, and leucocratic granite typically have a granular texture that
is lacking in jade; the freshly broken surface of quartzite tends to sparkle in
sunlight due to the reflection of light off individual quartz grains; epidotite
has a distinct pistachio green color and perfect cleavage; and serpentinite is
relatively soft and often can be easily scratched with a pocket knife. In ad-
dition, serpentinite exhibits pockets or zones of weak to moderate magne-
tism, unlike jade.

Nephrite jade [Cay(Fe, Mg),(5i,0,,),(OH),] never shows any external
structure, except where the mineral rarely pseudomorphs the habit of an-
other mineral. For instance, in the Granite Mountains of central Wyoming
near Jeffrey City, nephrite psuedomorphs after quartz have been found in a
pseudohexagonal (six-sided prism) habit, but these are uncommon. Typi-
cally, nephrite occurs in irregular masses and lacks cleavage.

Microscopic examination of nephrite typically shows a mass of matted,
intricately interwoven fibers. This unusual form makes nephrite jade ex-
tremely tough and resistant to fracturing [toughness can be represented by
fracture strength, which is about 30,000 psi (pounds per square inch) for
nephrite (Bradt and others, 1973)]. As a result, unless the rock has a schis-
tose fabric, rounded boulders of nephrite are nearly impossible to break
with a hammer. Because of its toughness and attractive appearance, neph-
rite, which has been termed the axe sfone, has been prized since prehistoric
times.

Only carbonado, a black granular to compact industrial form of dia-
mond is tougher than jade. However, gem-quality diamond, the hardest
known mineral found in nature, lacks the toughness of jade and is easily
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smashed with a hammer. It is the toughness of jade, combined with its hard-
ness, that makes the gemstone carvable and durable.

Nephrite has a specific gravity of 2.9 to 3.02. Its hardness, as reported
by Bauer (1968b) and Hurlbut and Switzer (1979), ranges from 6 to 6.5. The
mineral ranges from opaque to translucent masses and has a vitreous to
almost waxy luster. Nephrite is also reported to occur in black, white, and a
variety of green shades.

The green color in nephrite jade is the result of iron occurring within
the crystal lattice. When iron is absent, the mineral is practically colorless
to cloudy white, resulting in a variety known as muttonfat jade. Other vari-
eties of Wyoming jade include translucent, emerald-green imperial jade;
apple-green jade, olive-green jade, leaf-green jade, black jade, and snow-
[flake (mottled) jade (Bauer, 1968b). The greater commercial values are at-
tached to the lighter green, translucent varieties.

The origin of Wyoming jade was investigated by Sherer (1969), who
suggested that nephrite jade developed by metasomatic alteration of am-
phibole during metamorphism. According to Sherer, blocks of amphibolite
were disrupted more than 2.5 billion years ago in Wyoming, and trapped in
quartzofeldspathic gneiss. Portions of these amphibolite xenoliths were then
altered to nephrite by metamorphic fluids derived from regional, amphibo-
lite-grade, metamorphism. In other words, amphibole (which is represented
by the mineral hornblende, a major constituent of most amphibolites) re-
acted with the hot metamorphic fluids (water) and produced actinolite (neph-
rite jade), clinozoisite, and chlorite. The general chemical reaction
(unbalanced) can be written as:

25Ca,(Mg, Fe),Al,Siz0,,(OH), + 4H,0 =
Ca,(Mg,Fe)AlSi;0,,(0H), + 24Ca,Al,Si,0,,(0H) +14Mg,Al,Si;0,,(OH),
or
amphibole + water = actinolite (nephrite jade) + clinozoisite + chlorite

The development of nephrite jade was accompanied by wallrock alter-
ation, resulting in a distinct mineral assemblage that can now be used by
the jade prospector to help locate blind (hidden) jade deposits. Typically,
this process resulted in the bleaching of the leucocratic granite-gneiss adja-
cent to jade, producing a mottled pink and white granite-gneiss with sec-
ondary clinozoisite, pink zoisite, pistachio green epidote, and green chlorite,
as well as white plagioclase which is pervasively altered to white mica. For
instance, rocks displaying this alteration assemblage are often found scat-
tered in the gneiss between known jade deposits in the Tin Cup district in
the Granite Mountains of central Wyoming, and probably indicate the pres-
ence of shallow, undiscovered jade occurrences (W. Dan Hausel, personal
field notes, 1996).
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Individual pieces of detrital jade can vary in appearance. Some pieces
may be covered with a cream to reddish-brown weathered rind that hides
the characteristic color of the jade. But where naturally polished with a
high-gloss waxy surface, known as s/icks, the detrital jade is recognizable.

Large volumes of jade were recovered from central Wyoming a few de-
cades ago; however, small quantities of the gemstone can still be found.
Jade has been reported as far west as the Wind River Range (McFall, 1976),
and as far east as Guernsey and the Laramie Mountains. To the north, it
has been reported in the Wind River Basin, and has been found as far south
as the Rawlins golf course near Interstate 80 (Hagner, 1945) and farther
south in the Sage Creek Basin near the Sierra Madre.

Several large boulders have been found in Wyoming. The largest was a
14,000-pound boulder of low-quality black jade reportedly found in the Pros-
pect Mountains (Root, 1980) at the southern end of the Wind River Range
(Hemrich, 1975). Some spectacular specimens of green jade have been found
in the central part of the state in the Granite Mountains and Crooks Gap
regions near Jeffrey City (Figures 54 and 55, Plate 6; Figures 56 through
58, Plate 7).

Granite Mountains

The Granite Mountains are a deeply eroded block of Precambrian rock
that once formed an extensive mountain range in central Wyoming during
much of the Tertiary Period. The core of this range consists of Archean granite
and granitic gneisses with interspersed amphibolites. Much of the jade found
in Wyoming was discovered in this area or in nearby detrital deposits de-
rived from the Granite Mountains. Jade is especially abundant in the south-
western part of the Granite Mountains in the Tin Cup district. Jade has
also been reported to the north in the Rattlesnake Hills region, and in the
Agate Flats area of the central Granite Mountains (Figure 59).

In addition to being found in place, detrital jade has been found in the
Wind River Formation north and west of the Granite Mountains. Small
flakes of detrital dark-green jade have also been found in the Split Rock
Formation (along with Sweetwater agates) in the Agate Flats region. Emer-
ald green jade has been reported in Quaternary lag gravels in the north-
eastern part of the Granite Mountains. Jade cobbles, pebbles, and boulders
have also been reported along Cottonwood Creek at Crooks Gap, and along
the flanks of Crooks and Green mountains south of the Granite Mountains
uplift. Farther south, cobbles and pebbles have been found in the Red Desert
area, and jade float has been reported in the Happy Spring-Warm Springs-
Bull Canyon area at the western end of Crooks Mountain.

The Granite Mountains have been a favorite rock hunting region for
collectors for many years because of the variety of gem and semi-precious
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Figure 59. Jade localities of Wyoming (modified from Hausel, 1986b).
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gem minerals in this area. In addition to jade, agate, jasper, ruby, sapphire,
pyrite, and copper have been found in this region.

Agate Flats-Lankin Dome

These occurrences are located northeast of Jeffrey City. Recommended
maps.: U.S. Geological Survey topographic maps of the Rattlesnake Hills
and Baroil 1.100,000-scale quadrangles.

Agate Flats. Small flakes and pebbles of dark-green nephrite jade, gener-
ally less than 1 inch in diameter, have been found in the Miocene Split Rock
Formation in the Agate Flats region (Ts30 and 31N, R90W). This area is
also known for Sweetwater agates (Love, 1970).

Lankin Creek. A vein of jade in NE SW section 3, T29N, R90W, was de-
scribed as pinching from 12 inches to 3 inches in width. The vein was traced
for about 15 feet (Anderson, 1972).

Beaver Rim-Sweeney Basin region

Some jade was found in the Beaver Rim-Sweeney Basin area north and
northwest of the Tin Cup district near the western flank of the Granite
Mountains. Kecommended maps: U.S. Geological Survey topographic maps
of the Rattlesnake Hills and Lander 1:100,000-scale quadrangles.

Muskrat Creek. This occurrence is located in section 20, T32N, R91W, along
Beaver Divide near the southern margin of the Gas Hills uranium district.
Boulders of dark-green and black nephrite jade were found in the Wind
River Formation in this region (Love, 1970) (also see CORUNDUM).

Sweetwater Station. This jade occurrence is in section 26, T30N, R96W,
about 4 miles west of Sweetwater Station in the vicinity of Rocky Draw.
Love (1970) reported gray jade was found in aplite (light-colored granite)
south of Highway 287. Some pale-blue and white sapphires (see CORUN-
DUM) were also found nearby in mica schist enclosed by gray-brown gran-
ite. The sapphires form abundant 1-inch diameter nodules in the schist, but
are badly shattered.

T31IN, R96W. Jade float was reported along Beaver Creek near U.S. High-
way 287 (Osterwald and others, 1966).
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Crooks Mountain-Green Mountain area

Jade cobbles, pebbles, and some large jade boulders were found south of
Jeffrey City along Cottonwood Creek at Crooks Gap and along the flanks of
Crooks and Green mountains. Jade float has also been found in the Happy
Spring-Warm Springs-Bull Canyon area on the western end of Crooks Moun-
tain.

At the western end of Crooks Mountain, nephrite was found in the Crooks
Gap Conglomerate, the Wasatch Formation, and the Battle Spring Forma-
tion. Jade boulders have also been found in the Ice Point Conglomerate and
in the basal conglomerate of the White River Formation west of Crooks
Mountain (Figure 60).

Some spectacular jade specimens have been found in this region includ-
ing a 955-pound boulder, a 2495-pound boulder of dark-green jade, a 460-
pound boulder of medium-green jade found in the Crooks Mountain area, a
3600-pound boulder, and a 3000-pound boulder found on Hay Press Creek
west of Crooks Mountain (Crippen, 1964; McFall, 1976). Recommended maps.
U.S. Geological Survey topographic maps of Baroil and South Pass 1.100,000-
scale quadrangles.

Cottonwood Creek. Apple-green nephrite boulders were found in the Wasatch
and Battle Spring formations in the vicinity of Cottonwood Creek (section
7, T28N, R93W) near the northern edge of Crooks Mountain (Love, 1970).

Crooks Gap. This area includes sections 29, 30, 31, and 32, T28N, R92W.
Jade float was reported in the Crooks Gap area by numerous individuals
(Johnson, 1973). Love (1970) reported that apple-green jade boulders were
found in the Crooks Gap Conglomerate.

Green Mountain. Jade float was reported on the south side of Green Moun-
tain in T27N, R91W (Cheyenne Gem and Mineral Society, 1965).

Happy Spring. High-quality apple-green and black nephrite jade boulders
were found in the Ice Point Conglomerate in section 3, T28N, R95W, and in
section 34, T29N, R95W. However, this region has been intensely prospected
and jade pebbles are now considered a rarity (Love, 1970). Many rounded
fragments of black petrified wood were also found in the area.
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Tip - Ice Point Conglomerate - Tbs — Battle Spring Formation

Figure 60. Generalized geologic map of the Crooks Gap-Green Mountain region, central
Wyoming (modified from Love and Christiansen, 1985). Heavy dashed lines are gravel roads.
Blank area (white) includes Paleozoic and Quaternary undivided.

Section 1, T28N, R94W. Love (1970) reported that nephrite jade boulders
were found by Bert Rhoads in 1944 on a pediment surface along the north-
western margin of Crooks Mountain. The boulders had eroded from the
Wasatch and Battle Spring formations.

Rattiesnake Hills

The Rattlesnake Hills lie along the northern margin of the Granite
Mountains. This district is underlain by metamorphic rocks and granitic
gneiss that form a fragment of an Archean greenstone belt and has been
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intruded by several Tertiary alkalic volcanics (Figure 61). The volcanic
rocks and adjacent metamorphic rocks are considered potential hosts for
large-tonnage, low-grade disseminated gold deposits (see ORE MINER-
ALS, Granite Mountains) (Hausel, 1996e). Some emerald-green jade was
reported in Quaternary lag gravels in the region, and muttonfat jade float
was described in the Horse Creek area along the eastern margin of the
Rattlesnake Hills. The source of the jade is unknown. Kecommended map:
U.S. Geological Survey topographic map of the Raitlesnake Hills 1:100,000-
scale Quadrangle.

Dry Creel. According to Osterwald and others (1966) jade float was found
along Dry Creek near the western end of the Rattlesnake Hills in T32N,
R88W. This area was a popular locality for jade hunting in the 1940s and
50s (Cheyenne Gem and Mineral Society, 1965).

Grieve oil field. Gravels northeast of Dry Creek (center of T32N, R85W) in
the Grieve oil field yielded some emerald-green jade in past years (Love,
1970). However, this area has been largely depleted, as collectors have
scoured the area for the valuable, highly prized, emerald-green jade. No /»
siti source for this rare jade has been found (Cheyenne Gem and Mineral
Society, 1965).

Vinegar Hill-Black Rock Mountain. This jade occurrence is located in sec-
tions 20 and 31, T31N, R85W. Cobbles and pebbles of emerald-green jade
were found in Quaternary lag gravels and in the Split Rock Formation (Ter-
tiary) southwest of Rattlesnake Hills near Black Rock Mountain (Love, 1970).

Tin Cup district

One of the most productive regions for jade is north and northwest of
Jeffrey City in the Tin Cup Mountain and Graham Ranch areas. The Tin
Cup district is underlain by amphibolite-grade Archean gneiss, schist, and
amphibolite intruded by granite. In addition to jade, some ruby, sapphire,
jasper, minor secondary copper, and some massive sulfide (pyrite) have been
found in the district (Figure 30) (Hausel, 1996c).

The district is accessible from the Graham Ranch road turnoff 4 miles
west of Jeffrey City along Highway 287. Another access route exists along
the old Western Nuclear uranium mill road north of Jeffrey City. About 3
miles north on this road, a jeep trail near the reclaimed mill site continues
west to the district. Recommended maps. (1) U.S. Geological Survey topo-
graphic map of the Rattlesnake Hills 1:100,000-scale Quadrangle; and (2)
U.S. Geological Survey topographic maps of the Graham Ranch, Tin Cup
Mountain, Stampede Meadow, and Muskrat Basin 1:.24,000-scale quad-
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Figure 61. Generalized geologic map of the Rattlesnake Hills (from Hausel, 1997)




rangles. Because the area includes a mixture of private, state, and public
land (BLM), we also recommend the 1:100,000-scale land status map of the
Rattlesnake Hills.

Green Giant (Abernathy). A pit located in E/2 E/2 section 13, T30N, R93W,
and W/2 W/2 section 18, T30N, R92W, was dug in quartzofeldspathic gneiss
revealing greenish-black nephrite in a northwesterly-trending shear zone
surrounded by masses of epidotite and epidotized amphibolite within the
gneiss (Sherer, 1969). Samples of the jade consisted of wedges and slivers of
translucent to opaque, dark-green to apple-green, nephrite jade. Some of
the jade has a distinct greenish-white rind (Figure 62, Plate 7) (W. Dan
Hausel, personal field notes, 1995).

Imperial Jade prospect. Snowflake jade was found in SW SE section 2,
T30N, R93W. This jade is a green nephrite with white flecks. The flecks are
formed of actinolite, quartz, epidote-clinozoisite, sphene, garnet, chlorite,
and plagioclase that is pervasively altered to white mica. In addition to the
snowflake jade, some olive-green jade was found in the cores of some quartz
veins and pods.

The snowflake jade occurs in close association with amphibolite inclu-
sions dominated by fibrous actinolite. Where the nephrite is found, the host
rock is altered, producing a bleached, white rock with some pistachio-green
epidote-clinozoisite and pink to white clots of zoisite and white mica (Sherer,
1969).

The jade was found in hydrothermally altered mafic inclusions in
leucocratic granite. Collectors have depleted most of the jade from this pros-
pect, although undiscovered occurrences may exist at shallow depth (W.
Dan Hausel, personal field notes, 1995).

OHL Red #1 (Lucky Strike). Hagner (1945) reported that olive-green jade
was found on the Lucky Strike claim in the W/2 section 20, T30N, R92W. It
was later restaked and named the OHL Red #1 by Robert Odell of Casper.
Field investigations by the Wyoming State Geological Survey showed
leucocratic granite-gneiss with foliation striking N35°E and dipping 45°SE.
The gneiss contains minor epidotized mafic inclusions, secondary quartz,
and some actinolite. One small pocket of jade found immediately northeast
of the prospect pit enclosed several prismatic quartz crystals. Locally, some
hexagonal psuedomorphs of jade after quartz were also found (Figure 63,
Plate 7) (W. Dan Hausel, personal field notes, 1995).

Oregon Trail prospect. Several masses of jade were found in the highwall of
a prospect pit immediately north of the Sweetwater River in NE NE section
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6, T29N, R92W. The typical wallrock alteration assemblages seen in other
jade prospects is lacking in this prospect (W. Dan Hausel, personal field
notes, 1995).

Radio Tower jade. This occurrence is located in NW SW section 17, T30N,
R92W. Dark olive-green nephrite jade, enclosed by a quartz vein, contains
euhedral quartz crystals projecting into massive nephrite jade. Some of the
quartz contains salients of needle-like fibers of actinolite (Sherer, 1969).
Detrital jade was also found and mined from the adjacent alluvium. Only
minor amounts of jade could be found in this prospect when examined in
1995 (W. Dan Hausel, personal field notes, 1995).

Rhoads jade pit. Apple-green jade was found in thin dikes cutting granitic
pegmatite in SW section 3, T30N, R92W. This is one of the few places in
Wyoming where apple-green jade has been found /7 situ (Love, 1970).

School Bus prospect. This occurrence is in SW section 32, T30N, R92W.
Small amounts of nephrite jade are exposed in a prospect pit developed in
bleached granite. The jade was found adjacent to a large milky quartz pod
(W. Dan Hausel, personal field notes, 1995).

E/2 NW section 30, T30N, R92W. Bleached leucocratic granite with a slight
purple coloration was found in a worked-out jade prospect. The granite has
a pleasing color and may produce an attractive lapidary stone. XRD analy-
sis of the purplish aphanitic groundmass yielded a match for lepidolite, a
lithium-bearing mica (Robert W. Gregory, personal communication, 1995).

NE section 30, T30N, R92W. In this prospect pit, prismatic quartz crystals
project into nephrite pods hosted by altered gneiss. Other veinlets and pods
of jade are found in the pit wall (W. Dan Hausel, personal field notes, 1995).

W/2 section 1, T30N, R93W. A small amount of nephrite jade was found in a
veinlet with chlorite and epidote. The vein cuts leucocratic granite. The
granite adjacent to the jade displays distinct zones of pink zoisite, pista-
chio-green epidote, and white feldspar (W. Dan Hausel, personal field notes,
1995).

S/2 SW section 13, T30N, R93W. Jade was found in association with
serpentinite in felsic gneiss at this location (W. Dan Hausel, personal field
notes, 1995).
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SW SWsection 13, T30N, R93W. Gray-green and olive-green nephrite occurs
as pods and slivers in felsic rock. In the vicinity of the jade, the felsic rocks
are bleached white. Adjacent to the jade pods, the rocks are mottled pink
and white from secondary clinozoisite and plagioclase (Sherer, 1969).

NW NW section 24, T30N, R93W. Dark, olive-green, schistose nephrite was
found in a vein that pinches and swells along strike, and is as much as 10
inches wide. Foliation in the nephrite parallels the vein margins. On both
sides of the vein, epidotite and amphibolite occur in felsic country rock. The
felsic rock is altered and rich in epidote with plagioclase and actinolite; the
feldspar is partially altered to white mica (Sherer, 1969).

Hartville uplift-Guernsey area

Some jade was reportedly found in the Hartville uplift of eastern Wyo-
ming; however, the jade occurrences do not appear to be widespread. Zec-
ommended maps: U.S. Geological Survey topographic maps of the Douglas
and Torrington 1:100,000-scale quadrangles.

Glendo Reservoir. The Eloxite Corporation (1971) reported jade slicks in
sections 5, 6, 7, and 8, T30N, R68W, near the northern shore of Glendo
Reservoir.

North Platte River area. Jade float was found in a gravel quarry along the
North Platte River east of Guernsey in NE SE section 6, T26N, R65W. The
sample was verified by XRD (Jay Roberts, personal communication, 1988).
The sample was found in river gravels; the original source of the jade is
unknown.

Laramie Mountains

Nephrite was reported by Sherer (1969) near the confluence of Rabbit
and LaPrele creeks in the Laramie Mountains. These occurrences are asso-
ciated with orthoamphibolite dikes emplaced in Archean granites and
gneisses. Keenan (1964) suggested that alluvium along the Platte River
northeast of this area was a potential source for jade float. Recommended
maps.: U.S. Geological Survey topographic maps of the Douglas and Laramie
Peak 1:100,000-scale quadrangles.
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Crazy Horse Creek. In the NE NW section 13, T29N, R75W (Figure 64),
prospect pits exposed iron-stained quartz and pods of dark olive-green neph-
rite in an orthoamphibolite dike. The dike is west of Crazy Horse Creek
(Sherer, 1969).

LaPrele Reservoir area. An area west of LaPrele Reservoir (sections 19, 29,
and 30, T32N, R73W; and sections 24 and 25, T32N, R74W) was reported to
contain 7z sifu nephrite jade (Bob Berry, personal communication to

Sutherland, 1988).

Rabbit Creek. In the NW NW section 5, T29N, R74W, a 30-foot-deep shaft
was sunk on jade (Sherer, 1969), but the shaft was later buried.

Rabbit and Porcupine creeks. This occurrence is located between Rabbit
and Porcupine creeks in SW NW section 19, T29N, R74W (Figure 64).

R75W

T2aN

) 'J%M}i’_ i

T28N| .

1 0 1 2 Miles

Figure 64. Location map of beryl and jade occurrences in the Warbonnet Peak-Rabbit Creek-Crazy Horse
Creek area, adapted from U.S. Geological Survey 1:100,000-scale topographic map of the Laramie Peak
Quadrangle.
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Greenish-black nephrite has been reported in pods separated from altered
orthoamphibolite by a zone of extensively altered rock composed of actinolite,
epidote, biotite, and limonite. Part of the nephrite has been altered to a soft,
buff-colored, actinolite schist.

Another nephrite prospect lies about 200 feet northeast of the previous
occurrence along the orthoamphibolite dike. In this prospect, dark-green
nephrite lenses are reported in an altered zone of epidote with limonite
psuedomorphs after pyrite (Sherer, 1969).

Rawlins uplift-Sage Creek Basin

Nephrite float from an unknown source has been reported from two
localities in the Rawlins uplift-Sage Creek Basin area. Recommended map:
U.S. Geological Survey topographic map of the Rawlins 1:100,000-scale
Quadrangle.

Rawlins golf course. Osterwald and others (1966) reported nephrite jade
float on the Rawlins golf course (T21N, RR7TW).

Sage Creek Basin. This area is located south of Rawlins and west of Saratoga
in the vicinity of Ts18 and 19N, Rs86 and 87W. Good-quality black jade
float was found here (Ralph Platt, personal communication to Sutherland,
1989).

Seminoe Mountains

The Precambrian core of the Seminoe Mountains consists of an Archean
greenstone belt fragment intruded by granite (Figure 49). The district is
principally known for gold, although minor amounts of jade have been re-
ported from the mountains as well as from the alluvium along the North
Platte River.

Dark-green jade was reported in pediment gravels on the north side of
the Ferris and Seminoe mountains (Love, 1970; Sutherland, 1990). Some
float jade has also been found in Shirley Basin east of the Seminoe Moun-
tains (Sherer, 1969). Bishop (1964) reported jade outerops associated with
Archean amphibolite dikes in the Sunday Morning Creek Metavolcanics.

Float jade has also been reported east of Seminoe Dam. Some of the
best black jade found in the state was reported from the Kortes Dam area
and farther north near Pathfinder Reservoir (McFall, 1976). Kecommended
maps.: U.S. Geological Survey topographic maps of the Shirley Basin and
Baroil 1:100,000-scale quadrangles.
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Long Creek-Sunday Morning Creek area. This area is in sections 23, 26, 27,
and 28, T26N, R85W. Bishop (1964) reported actinoliferous amphibolite oc-
curred as jade-like dikes in contact with amphibolite schist in this area. No
jade was found in this area by Hausel (1994b), although the region contains
metakomatiites with tremolite and actinolite.

Pathfinder Dam. Jade was reported in section 24, T29N, R84W, in the
Pathfinder Dam area (Osterwald and others, 1966).

Sage Creek. Some jade was reported north of the Seminoe Mountains and
east of the Miracle Mile along the North Platte River in the NE SE section
12, T26N, R84W. The jade occurs in a quartz diorite dike in
quartzofeldspathic gneiss. The jade is dark, olive-green nephrite, and oc-
curs in a pod-like body with quartz (Bishop, 1964; Sherer, 1969).

Seminoe Mountains. Bishop (1964) reported wind-faceted and angular boul-
ders of both black and green nephrite jade in the pediment gravels along
the north flank of the Seminoe Mountains in T26N, Rs84 and 85W. Much of
the jade exhibited a distinct reddish-brown rind.

Wind River Basin

Nephrite float is reported in the Wind River Basin. Recommended maps.
U.S. Geological Survey topographic maps of the Lysite and Rattlesnake Hills
1:100.000-scale quadrangles.

Lysite area. Black, dark-green, and gray-green jade float was reported in
the Reservoir Creek area south of Lysite and north of Moneta (Rohn, 1986).
The area is in sections 30 and 31, T38N, R90W; and sections 35 and 36,
T38N, R91W.

Moneta area. Light-green jade was reportedly found at Moneta (section 23,
T37N, R91W) along U.S. Highway 20/26 (Osterwald and others, 1966).

Muskrat Creek area. Boulders of dark-green and black nephrite were found
in section 20, T32N, R91W, in the Wind River Formation along the south-
western margin of the Gas Hills uranium district. Some dark-red rubies
were also reported at this locality in the southern Wind River Basin (Love,
1970).



Wind River Range

There are unverified reports of nephrite jade occurrences in this area.
Some reported jade from this region may have been massive amphibolite
and serpentinite (W. Dan Hausel, personal field notes, 1979). Kecommended
maps.: U.S. Geological Survey topographic maps of the Ramshorn and
Pinedale 1:100,000-scale quadrangles.

Dubois area. Olive-green jade was reported in the area northeast of Dubois
in T43N, R104W (Cheyenne Gem and Mineral Society, 1965; Osterwald and
others, 1966).

Prospect Mountains. Low-quality black nephrite jade, known as the Game
Warden jade, was reported in the Prospect Mountains area (sections 3, 4, 9,
and 10, T29N, R103W, and sections 27, 28, 33, and 34, T30N, R103W).
Samples collected from this region contained no detectable jade (W. Dan
Hausel, personal field notes, 1995)

Lewiston (South Pass) region

Jade was reportedly found in place near the Sweetwater River in the
general vicinity of the Lewiston district at the southern tip of the Wind
River Range. Some serpentinites have been mistaken for jade in this region
in past years. Hecommended map. U.S. Geological Survey topographic map
of the South Pass 1.:100,000-scale Quadrangle.

Silver Creek Reservoir area. A boulder of apple-green jade was cut by the
Carter CH14 drill hole in the NW section 24, T29N, R97W, at a depth of
about 400 feet (Love, 1970).

T27N, R97W. Black jade float was reported in this area by the Cheyenne
Gem and Mineral Society (1965).

KYANITE (see ANDALUSITE, KYANITE, SILLI-
MANITE, STAUROLITE)
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Plates 1-13.
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Figure 4. Massive green sillimanite crystals col-
lected in the Barlow Gap region.

Figure 6. (a) Blue, prismatic, kyanite blades with
reddish corundum are found in mica schist, and (b)
translucent, pink “ruby” in mica schist at Palmer
Canyon.

Figure 9. Bluish-green fluorapatite in a white,
quartz-rich matrix, Granite Mountains.

Figure 10. Light-blue, transparent to franslucent, Figure 12. Light yellow-green opaque, hexagonal
tabular barite crystals from the Mine Hills, Shiley ~ beryl from a pegmatite at Casper Mountain.
Basin.

Plate 1.
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Figure 19. Sand-calcite crystals from Goshen Hole Figure 20. Hartville Mexican onyx.
(specimen donated by Norma Beers).

Figura 22. Kimberlitic indicator minerals collected  Figure 23. Kimberlitic indicator minerals recovered
from anthills in the Buicherknife Draw area. from the Cedar Mountain pipes (photograph by Ri-
chard E. Kucera).

Figure 25. Kimberlite from Iron Mountain, with red-
aish pyrope garnel and gray, metaliic picroilmenite
megacryst.

Plate 2.
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Figure 27. (a) Kimberlite with large chrome diopside megacryst, and (b) kimberiite with large pyrope gamet
megacryst, both from the Sloan property, State Line district, Colorado.
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Figure 28. (a) Sapphire-blue iolite collected from the Palmer Canyon deposit, and (b) the same crystal is
seen in a depression that suggests the crystal was at one time much larger.

Figure 29. (a) Hexagonal, barrel-shaped rubies from the Tin Cup district, and (b) attractive polished “ruby’”
cabochons from the Red Dwarf prospect (photographs by Robert Odell).

Plate 3.
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Figure 32. Ruby porphyroblast collected from the
Red Dwarf deposit by Eric Hausel (photograph by
Roberi Odell).

Figure 34. A beauliful, flawless, uncut 14.2-carat
cctahedron diamond from the Kelsey Lake mine,
Colorado (phoiograph courtesy of Howard G.
Coopersmith and Redaurum Ltd.).

Figure 33. Afaceted diamond apparently recovered
from the Green River Basin. This stone was veri-
fied by a gemologist, and later faceted (photograph
by Dave Freeman).

Figure 35. A 16.8-carat fancy canary-yellow gem-
stone cut from a 28.18-carat diamond from the
Kelsey Lake mine (photograph courtesy of the Den-
ver Post).

Figure 36. An assortment of gem-quality diamonds
from the Sloan 2 kimberiite, Colorado. The largest
diamond in the photograph weighed 5.51 carats
(Bernhard Free, personal communication, 1996).

Figure 37. An assortment of gem and industrial dia-
monds from the Schaffer group of kimberlites. The
largest diamond in the photograph is a high-quality
0.86-carat gemstone.

Plate 4.
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Figure 38. Boden placer diamonds from the gold
prospect on Cortez Creek, Medicine Bow Moun-
tains (Paul Boden, personal communication, 1977).
The larger diamond weighed 0.1 carat and the
smaller diamond weighed 0.03 carat; scale is in
millimeters.

Figure 41. (a) Massive to crystalline purple fluorite
replacing limestone with numerous small flourite
cubes, and (b) a variety of fluorite-bearing samples
from the Bear Lodge Mountains.

Figure 43. Trapezohedral garnet porphyroblasts in
mica schist.

Figure 44. Large dodecahedral chlorite-biotite Figure 45. Large pyrope-almandine garnef
pseudomorph after garnet from the Sierra Madre.  megacrysts collected from the State Line district.
Sample courtesy of Mel and Grace Dyck.

Plate S.
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garnets and chromian diopsides collected from
anthills in the Green River Basin, with a faceted
pyrope in the canter (sample courtesy of Dave Free-
man).

Figure 50. A gold nugget from the South Pass area
weighs nearfy 7.5 ounces (photograph by Dave
Freeman),

Figure 48. Gold nuggets recovered from the Dou-
glas Creek district (photograph by Paul Allred).

Figure 54. The Rhodes 3200-pound boulder of
apple green jade found near Crooks Gap. This
boulder is about 4 feet long by about 2 feet wide
(photograph by J. David Love).

Figure 55. Wind- and sand-polished apple-green
jade boulder weighing about 350 pounds. The
specimen is of museum quality and was found on
the Rhoads claims on the north side of Green
Mountain sometime between 1932 and 1935. The
asking price for this boulder was $40,000 in June,
1999. Photograph courtesy of Dave Freeman, Mil-
lennium Jade of Wyoming, June, 1999.

Plate 6.
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Figure 56. A variely of Wyoming jade specimens
include: (a) the Bull Canyon black block (the
squared off black rock in upper left); (b) a 14-pound
chunk of apple-green (the triangular block, left cen-
ter), about 9 inches wide at its base; (c) a unique
gray-black mottled specimen (irregular stone be-
tween triangular green block and the square green
block); and (d) a slice of the Edwards Black boul-
der (black specimen on extreme right). Photograph
courtesy of Dave Freeman, Millennium Jade of
Wyoming, June, 1999.

{

Figure 57. Geologist J. David Love examining a
218-pound apple slick jade boulder found some-
time between 1932 and 1935 on the Rhoads claims
on the north flank of Green Mountain near Jeffrey
City. Photograph courtesy of Dave Freeman, Mil-
lennium Jade of Wyoming, June, 1999.

Figure 62. Jade slick in tremolite schist with asso-
ciated white rind. Collected from the Jeffrey City
region.

Figure 58. Geologist J. David Love examining some

jade boulders of “very good quality” from the
Rhoads claims near Jeffrey City. Photograph cour-
tesy of Dave Freeman, Millennium Jade of Wyo-
ming, June, 1999,

Figure 63. Hexagonal psuedomorphs of nephrite
Jjade after quartz. The jade has completely replaced
the former quariz crystals.

Plate 7.



Figure 65. Polished labradorite collected from the
Shanton deposit in the Laramie anorthosite com-
plex.

Figure 67. Opalized quartz collected from the Si-
erra Madre.

Figure 69. Sample of pyritized quariz with small
pyrite cubes from the Lost Muffler prospect, Rattle-
snake Hills.

Figure 66. Botryoidal manganite and pyrolusite
mammillary crusts partially repfacing chert and
sandstone in the Casper Formation.

l "

Figure 68. Beautiful specimen of malachite and sec-
ondary quartz on limestone.

Figure 74. Polished specular hematite and chal-
copyrite from the Charter Oak mine.

Plate 8.
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Figure 76. Massive pyrite, calcite, and quartz vein
from the Snowbird mine, South Pass.

Figure 75. The Ferris-Haggarty mine, Grand En-
campment district, Sierra Madre. (a) Cupriferous
breccia, (b) Robert W. Gregory inside the mine work-
ings, and (c) ore zone consisting of sheared cuprif-
erous metaconglomerate exposed in the production
tunnel.

Figure 78, Olivine xenocryst in lamproite from Black
Rock.

Figure 79. Some of the peridot found in anthills in
the northeastern Leucite Hills. Much of the peridot
is a beautiful olive-green, with uncommon reddish
peridot. Note the crystals’ transparency with little
evidence of cleavage.
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Figure 82. Swestwater moss agates from the J.
David Love collection (photograph by Sutherland).

Figure 85. Sample of Blue Forest agatized wood
from the Wayne Sutherland collection.

Figure 87. Banded jasperoid from Quaking Asp
Mountain.

Figure 83. Avariety of agates and jaspers are found
in the Rattlesnake Hills. Atiractive, light-blue
botryoidal chalcedony fills an open space in a si-
licified sandstone (larger specimen), and to the left
is a typical, yellow-to-red jasper found along some
of the exhalitive veins in the center of the district.

R 3 g

Figure 86. Large concretions (geyser rock) from the
Granger area in the Green River Basin. (a, above)
Large concretion showing concentric zoning, and
(b, below) samples of quariz-calcite crystals recov-
ered from the concretions (photographs by Carolyn
Jones, 1996).

Plate 10.
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Figure 89. Banded fortification agate from the
Hartville uplift (photograph by Sutheriand). Speci-
men is about 3 inches across.

Figure 91. Light-purple ta lavender, botryoidal Pinto
agate. Sample from Norma Beers.

Figure 93. Polished and unpolished Twin Creek jas-
per from the Hank Hudspeth collection.

" Figure 94. Komatiite with turkey-track texture from

Figure 90. Youngite showing drusy quartz encfos;

ing breccia fragments of Guernsey Formation lime-
stone (sample from Norma Beers).

Figure 92. Polished jasperized banded iron forma-
fion cobble (left) with distinctly folded banded iron
formation (right).

M,

the South Pass region (left), and peanut schist
(right) with peanut-like porphyroblasts of an-
dalusite(?), South Pass.

Plate 11.
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Figure 95. Leopard rock from the Lewiston district,
South Pass region (right) and Seminoe Mountains
(left).
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Figure 97. Porphyroblastic mica schist from Palmer
Canyon showing numerous red rubies in chlorite-
biolite schist.

Figure 96. Orbicular granodiorite from the Ferris
Mountains.

Figure 98. Some varieties of serpentinite found in
Wyoming. These samples are from South Pass,
Seminoe Mountains, and the Tin Cup district.

.8 "h

Figure 99. Black schorl tourmaline from pegmatite in the Anderson Ridge area, South Pass. (a) View
looking down c-axis of the tourmaline showing typical triangular cross-section, and (b) side view of tourma-

line showing prismatic habit.

Plate 12.
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Figure 100. An assortment of rocks and minerals collected in Wyoming. Numbered samples displayed in
photograph are: 1) Blue botryoidal chalcedony-bearing sandstone, Rattlesnake Hills; 2) Massive fuchsite
replacement of purple-red corundum, Red Dwarf ruby deposit, Granite Mountains; 3) Blue Forest petrified
wood, Farson; 4) Blue barite, Mine Hills, Shirley Basin; 5) Youngite, Hartville uplift; 6) Jasper, Tin Cup
district, Granite Mountains; 7) Prismatic quartz crystal, State Line district, Laramie Mountains; 8) Prismatic
corundum, Laramie Mountains; 9) Corundum, Red Dwarf deposit, Granite Mountains; 10) Slater agate,
Denver-Julesburg Basin; 11) Malachite in metaconglomerate, Ferris-Haggarty mine, Sierra Madre; 12)
Labradorite, Sybille Canyon, Laramie Mountains; 13) Pyrope garnets, Butcherknife Draw, Green River
Basin; 14) Native gold, Douglas Creek, Medicine Bow Mountains; 15) Tourmaline, location unknown; 16)
Peridot, Leucite Hills, Rock Springs uplift; 17) Diamonds, Schaffer kimberlite complex, State Line district,
Laramie Mountains; 18) Chromian diopside, Schaffer kimberiite complex, State Line district, Laramie Moun-
tains; 19) Onyx (jasperoid), Quaking Asp Mountain, Green River Basin; 20) Goniobasis agate, Red Desert;
21) Bomnite-malachite copper ore, Ferris-Haggarty mine, Sierra Madre; and 22) Massive chalcopyrite, Ferris-
Haggarty mine, Sierra Madre.

Plate 13.
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LABRADORITE

Labradorite, a plagioclase feldspar with the general composition [Na,
Ca (Al,S1) AlSi,0q], usually occurs as a gray or dark-brown to dark-gray
nondescript triclinic mineral with polysynthetic twinning. Cleavage occurs
in two directions at nearly right angles. In Wyoming, labradorite is reported
northeast of Laramie in the anorthosite batholith of the Laramie Moun-
tains. Labradorite has a hardness from 5 to 6 and a specific gravity between
2.6 and 2.75.

Some specimens of labradorite from the Laramie anorthosite complex
show brilliant displays of blue and red color known as fire, or iridescence,
similar to some opals (Figure 65, Plate 8). The iridescence results from
light reflecting along thin exsolution lamellae comprised of different min-
eral inclusions within the feldspar. When some specimens of labradorite
are rotated in the sunlight, colors of blue, green, yellow, and red play across
the basal [72{010}] cleavage, or along polished planes nearly parallel to this
cleavage. Such specimens with brilliant fire are generally sought by min-
eral collectors, and will produce beautiful decorative stone, museum speci-
mens, and some gems.

In addition to labradorite, a few other feldspars have been used as gem-
stones. These include moonstone, peristerite, adventurine, sunstone, and
amazonite. Moonstone, in particular, can produce attractive gems when
found as translucent varieties of high-temperature orthoclase, known as
andularia. Some varieties of andularia exhibit a bluish sheen, known as
schiller or adularescence, which moves across the surface of the stone. The
sheen is the result of the interference of light reflected from submicroscopic
intergrowths of orthoclase and albite.

Another rare gemstone is yellow orthoclase, which is sometimes fac-
eted. But these are too soft (hardness of 6) for typical day-to-day wear as
gemstones. Amazonite, a variety of microcline feldspar, generally is bright
green to sometimes blue-green. It is frequently seen in carvings and as cabo-
chons that are used in pendants and brooches. The green color is due to
vacancies in the crystal lattice resulting from the substitution of lead for
potassium (Hurlbut and Switzer, 1979). The only report of amazonite in
Wyoming is from the Laramie Mountains in T22N, R69W, on the Whitetail
Ranch. No specific details are available.

The only gem varieties of feldspar that have been reported in Wyoming
are some specimens of labradorite found in the Sybille Creek area of the
Laramie Mountains.
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Sheep Rock area. Specimens of labradorite can be found along State High-
way 34 about 4 miles southwest of the Sybille Canyon State Game Reserve
in sections 3, 9, and 10, T20N, R72W. Some bulldozed areas along the edge
of the highway were cut during exploration for labradorite. Good labradorite
specimens can also be found in the nearby drainages. Much of the material
has a brown iron stain, but the color on a fresh break can be gray or blue.
Some excellent samples of labradorite have also been found in the road bed
material of Albany County 12 along Grant Creek (Norma Beers and Letty
Heumier, personal communication, 1999). Recommended map. U.S. Geo-
logical Survey topographic map of the Sheep Rock 1:24,000-scale Quadrangle.

MANGANITE-PSILOMELANE

Manganite [MnO(OH)] forms black submetallic minerals that are often
deeply striated and produce a dark reddish-brown streak. Crystals have
perfect side cleavage, fair prismatic and basal cleavage, and often alter to
pyrolusite, a soft manganese oxide that produces a black streak. Manganite
has a hardness of 4, and a relatively high specific gravity of 4.33.

Psilomelane [BaMnMn,0,,(OH),] is a barium-bearing manganese ox-
ide. It often occurs as black, botryoidal or stalactitic aggregates or earthy
masses that are iron black. Psilomelane will produce a black to brownish-
black streak, This mineral has a hardness of 5 to 6 and a specific gravity of
4.7. 1t is often associated with barite, goethite, pyrolusite, and/or calcite.
Neither manganite nor psilomelane produces gemstones, but specimens
collected in the Mine Hills of the Shirley Basin can produce attractive mu-
seum variety samples (see also BARITE ).

Mine Hills. Barite is found with calcite in vugs that occur in sandstone of
the Casper Formation in section 10, T26N, R75W, (Figure 11). The barite
is associated with manganese and jasper (Figure 66, Plate 8). A small
tonnage of manganite and pyrolusite was mined from two chert beds in the
Casper Formation from this area. The manganese occurs as oxides in mam-
millary crusts and nodular aggregates partially replacing chert and sand-
stone. Cavities in the chert contain small quartz crystals on layers of
manganite. Botryoidal clusters of wedge-shaped manganite and tabular
barite crystals line some of the cavities. Recommended map: U.S. Geologi-
cal Survey topographic map of the Laramie Peak 1:100,000-scale Quadrangie.
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OPAL

Opal, a macroscopically amorphous hydrous silica dioxide (SiO, *nH,0),
may contain as much as 10% water. Because of the water content, the lus-
ter of opal will vary from glassy to resinous, and occasionally pearly. Some
opals will also display a fire or rainbow play of colors in sunlight, making
the mineral very attractive to collectors. Some opals are also cut into cabocons
and used in rings and brooches.

Opal has a hardness ranging from 5.5 to 6.5, is brittle, and will produce
conchoidal fracture when broken. Opal is relatively sensitive to abrupt
changes in temperature, which can cause the mineral to fracture. Excessive
heat can drive off the loosely held water in opal, and destroy the fire.

Opal can be distinguished from chalcedony by both its lower specific
gravity and its distinctive luster. According to Sinkankas (1959) opal has a
relatively low specific gravity, which varies from 1.9 to 2.2. Its refractive
index varies from 1.444 to 1.464, showing only single refraction with no
dichroism. Opals range from opaque, translucent to almost transparent,
and may be colorless, white, cream, yellow, orange, red, green, pink, brown,
and even black, such as the extraordinary Australian black opals.

Precious opal can be considered a gemstone because of its play of colors,
which sometimes is extraordinarily intense and brilliant. The color plays,
which are usually blues, reds, and yellows, are found only in the precious
opal. Sometimes this play of colors will produce an attractive fire opal with
bright red to yellow colors.

Opal forms by precipitation from silica-saturated waters associated with
voleanic activity including geysers and hot springs. Opal occurs as fissure
and void fillings, forming veins and seams in some volcanic rocks and gey-
serites. Opal may also replace wood and produce opalized wood.

Even though it has been reported in the Yellowstone and Absaroka vol-
canic terranes, opal is not common in Wyoming. According to Sinkankas
(1959), some siliceous sinters and geyserites which form the terraces and
cones of some geysers in Yellowstone National Park may contain opal. Seams
of opal have also been reported on the north flank of Mount Washburn and
opalized wood has been found in several areas in Yellowstone. [Remember
that it is illegal to collect in national parks.] Some specimens of fire opal
have also been found in the Absaroka Mountains along the eastern border
of Yellowstone (J. David Love, personal communication to Sutherland, 1989).

Opal has been found associated with Tertiary tuffaceous sedimentary
rocks of the White River and Wind River formations in Wyoming. Some
common opal 1s reported in the White River Formation in the northern
Hartville uplift in eastern Wyoming (Mueller, 1976), and some has been
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reported in tuffaceous rocks of the White River Formation along Beaver
Divide in central Wyoming (J. David Love, personal communication to
Sutherland, 1989).

White opal was once found in quantity near Pathfinder Reservoir in
central Wyoming (Ralph Platt, personal communication to Sutherland, 1989).
Osterwald and others (1966) described some other opal localities: along the
Sweetwater River in the Granite Mountains; Sage Hen Creek and Agate
Lake in central Wyoming; and near Jackson Lake in northwestern Wyo-
ming. Common opal was also reported in the Cyclone Ridge area of south-
ern Wyoming (Ralph Platt, personal communication to Sutherland, 1989).
Some opal concretions have also been reported in Tertiary sedimentary rocks
near Smith Creek in Carbon County.

Black Hills

Southeastern Bear Lodge Mountains. According to Chenoweth (1955), a
150-foot-deep shaft sunk adjacent to the Bear Lodge truck trail, 1.5 miles
northeast of the intersection with the Warren Peaks road, contained copper
minerals associated with light-green and white opal in veinlets. The copper
minerals included malachite, iron oxide, cuprite(?), and chrysocolla. These
minerals were found as fracture fillings in altered kaolinized porphyritic
syenite(?) (see ORE MINERALS).

Granite Mountains

Tin Cup district. Aprospect pit located along trend between the Sutherland
and Red Boy mines in the S/2 S/2 SE section 25, T31N, R93W, contained
dump material that included opalized quartz, quartz, and jasperoidal he-
matite (W. Dan Hausel, personal field notes, 1995). Recommended map.
U.S. Geological Survey topographic map of the Rattlesnake Hills 1:100,000-
scale Quadrangle.

Green River Basin

A group of geographic names which use the term gpa/ are found in the
western part of the Green River Basin near Hams Fork River east of
Kemmerer. These include Opal in section 26, T21N, R114W; Opal Springs
in the NE section 21, T21N, R114W; and Opal Bench in the southern part of
T22N, Rs112 and 113W. According to Urbanek (1988) these names either
originated from the name of a sheepherder’s dog, or from a railroad conduc-
tor who reported opal in the surrounding hills.
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Miscellaneous locations in Wyoming

Pathfinder Reservoir. Clear moss opal and common white opal are reported
along the western margin of Pathfinder Reservoir in section 32, T27N, R84W.
This occurrence is associated with white tuffaceous sandstone of the Split
Rock Formation(?) (Miocene). Common white opal is also reported from the
same rock unit east of Pathfinder Reservoir (Bohn Dunbar, personal com-
munication to Sutherland, 1989). Recommended map.: U.S. Geological Sur-
vey topographic map of the Shirley Basin 1.100,000-scale Quadrangle.

Shawnee Creek area. This occurrence is located east of Douglas in section
28, T32N, R69W. J.W. Gruner (unpublished field notes, University of
Minnesota, 1955) and Gruner and others (1956) reported opal, quartz, and
chalcedony in tuffaceous silty rocks of the White River Formation (Oligocene).
The opal, quartz, and chalcedony occur in conjunction with a series of
northeast-trending fault zones. These zones are silicified, form discontinuous
sharp ridges up to 30 feet wide, and are found throughout the south half of
the township. Recommended map. U.S. Geological Survey topographic map
of the Douglas 1:100,000-scale Quadrangle.

Wicker-Baldwin property. This occurrence is located in section 16, T42N,
R69W. Gruner and others (1956) mentioned that opal occurred in associa-
tion with uranium in the Lower Cretaceous Fall River Formation. Zecomi-
mended map: U.S. Geological Survey topographic map of the Reno Junction
1:100,000-scale Quadrangle.

Sierra Madre

Hog Park. In NW section 2, T12N, R85W, opal(?) associated with a pod of
barite (see BARITE) was reported along the northern edge of a shear zone
in contact with red quartz monzonite. According to Merry (1963), the de-
posit is 40 feet wide and 300 feet long (Figure 67, Plate 8). KAecommended
map.: U.S. Geological Survey topographic map of the Saratoga 1.100,000-
scale Quadrangle.

Wind River Basin
Two opal occurrences are described for the Gas Hills district. Fecom-

mended map: U.S. Geological Survey topographic map of the Rattlesnake
Hills 1:100,000-scale Quadrangle.
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Gas Hills. Opal with a trace of uranium was reported in the Vitro Uranium
Company open pit (section 26, T33N, R90W) in the Gas Hill uranium dis-
trict. The opal occurs in the middle to upper Eocene Wind River Formation
(Gruner and others, 1956).

Lucky Mac camp. Opal “sulfogel” was reported with uranium at the Lucky
Mac property (section 23, T33N, R90W) (Gruner and others, 1956).

ORE MINERALS

Ore minerals include a variety of sulfides, oxides, carbonates, and re-
lated minerals, and are found in several of the state’s historical mining
districts. Many mines in these districts extracted metals from the ores some-
time in the past; most still have ore minerals and related ore specimens on
the old mine dumps. These materials may provide attractive and instruc-
tive specimens, and a few may be considered semi-precious gemstones.

Although many ore minerals have been found in Wyoming, only those
deposits where attractive specimens or unique minerals have been found
are described here. In addition to the collecting sites described in this sec-
tion, there are dozens of other properties with ore minerals that are de-
scribed in Hausel (1989, 1997).

Anglesite (PbS0,)

A soft [hardness (H)=2.5 to 3], heavy [specific gravity (SG)=6.38], white
to gray secondary metallic mineral, anglesite is often formed by the weath-
ering and replacement of galena. Massive varieties have a dull luster; tabu-
lar and prismatic crystals (orthorhombic) have a resinous luster. Anglesite
also occurs in light-gray masses with concentric banding.

Argentite (Ag.S)

This mineral is also known as silver glance. A soft (H=2 to 2.5), heavy
(SG=7.2 to 7.4), sectile, dark lead-gray (tarnishes black) mineral with me-
tallic luster and shiny lead-gray streak, a