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MINERALS OF COLORADO: A 100-YEAR RECORD

By Epwixn B. EcreL

ABSTRACT

This is a summary of the known facts about the minerals that make up the
rocks, soils, and ore deposits of Colorado. Compilation and abridgment of the
literature from 1858, when gold was discovered, through 1957 (with a few
additions for 1958 and 1959) is supplemented by information from unpublished
sources.

Designed to be of use to both professional and amateur mineralogists, the
main part of the report describes the chief occurrences of 445 mineral species,
42 of them first found in Colorado, together with many subspecies, varieties,
and discredited “type’” species.

The map that accompanies the text shows the location and means of access
to all the metallic mining districts in the State, as well as a large number of other
noteworthy mineral localities. Directions for finding these localities are also
given in the text. The bibliography contains more than 800 selected references
to the most significant literature on the subject.

INTRODUCTION

This is a summary, not of the mineral resources or mineral industry
of Colorado, but of the known facts about the kinds of minerals that
make up the rocks, soils, and ore deposits of the State. Of the several
thousand distinct mineral species known to mineralogists, more than
440 have been identified in Colorado—more than in any State except
California. In addition to these true species, dozens of varieties and
subspecies are known. Some descriptions of new minerals, or of
mineral occurrences, have later been found to be in error. The purpose
of this report is to bring together condensations of all the significant
facts on these minerals. The condensations are supported by refer-
ences to all important source material from the earliest reports of
gold discoveries in 1858, through 1958. Compilation and abridgment
of the literature is supplemented, where possible, with notes of the
unpublished observations of friends and colleagues. Although valu-
able, these personal contributions are so small as compared with the
published literature that this volume is, in effect, a summary of the
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2 MINERALS OF COLORADO

first 100 years of published knowledge on the occurrence of minerals
in Colorado.

Compilation of the work of others on any subject, uncreative though
it may be, is an essential step in any orderly research. In this instance
future mineralogists in Colorado will at least have a stepping stone—
a summary of the first 100 years of advancing knowledge of the
subject—on which to base their further contributions. Moreover, a
State as rich in minerals as Colorado deserves a summary description
of its minerals comparable to similar descriptions for nearly all other
States that can claim any fame whatever for the variety or abundance
of their minerals.

I have intended this report to be of use to both the scientific
mineralogist and the amateur mineral collector, but both groups will
probably find shortcomings. I hope that the scientist will find more
errors of omission than of commission. There are no chemical
analyses, crystallographic data, or X-ray data, and very little on
paragenesis or the meanings of the mineral occurrences. To have
included all such facts would have made the report unduly large, and
interpretations would have been presumptuous. To offset these lacks,
the scientists will find as nearly complete as possible a bibliography
of significant items, a complete listing of recorded occurrences of all
but the most common minerals, and some indication of which papers
contain the kind of facts he seeks.

The amateur, on the other hand, may find both too much and too
little information. He will find descriptions of minerals that long ago
went to mill or smelter, and of occurrences in which the minerals are
identifiable only by X-ray techniques. He may also be discouraged
by the great number of minerals that he would like to have in his col-
lection, and he will certainly be disappointed in the paucity of direc-
tions on how and where to find mineral localities. Against these short-
comings, the book may inspire the amateur with the thought that he is
a part of a flourishing science—that his next trip may lead to the dis-
covery of a new mineral or a new crystal form. He can surely use
the description for planning his collecting trips, and he can add im-
measurably to his own intellectual growth by tracking down some of
the source data in the bibliography.

I have depended heavily on published bibliographies and indexes,
particularly the “Bibliographies of North American Geology,” cover-
ing 1785-1957. These were published by the U.S. Geological Survey
as Bulletins 746-747 (1785-18), 823 (1919-28), 937 (1929-39), 1049
(1940-49), 985 (1950), 1025 (1951),1035 (1952-53), 1054 (1954), 1065
(1955), 1075 (1956), 1095 (1957). Examination of all the pertinent
literature cited in these and other bibliographies, together with all
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promising cross references given in this literature has, I believe, re-
sulted in nearly complete coverage of the subject.

The 800 entries in the bibliography contain, subject to the quality of
personal judgment and its variations from day to day and from year to
year, all truly significant descriptions of minerals or mineral occur-
rences. For each reference included, several others were examined
and rejected. Most repetitions of the same or very similar reports are
avoided, as are generalized reports and syntheses. Except for orig-
inal descriptions of new minerals, if descriptions similar to those pub-
lished in hard-to-get publications are contained in standard sources,
the standard references are given, although the former may antedate
them. Abstracts of published papers are ignored except in a few in-
stances in which the original is in a relatively obscure journal. Pub-
lished abstracts of significant oral presentations that were not fol-
lowed by formal publication are included.

ACKNOWLEDGMENTS

Since this report is primarily a summary of published knowledge,
credit must first go to the hundreds of authors whose work during the
last 100 years has made this report possible and desirable. The com-
pilation and abridgment of the literature are supplemented in many
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leagues. All such contributions are acknowledged in the text as writ-
ten or oral communications, but my thanks go to all who have contrib-
uted their knowledge. The late J. S. Randall of Georgetown, the late
E. P. Chapman, Jr., of Leadville, Major R. G. Coffin of Fort Collins,
and John W. Adams and Glenn R. Scott of the U.S. Geological Survey
deserve special mention.

This compilation has been in progress as an avocation at intervals—
some of them very long—since 1931. During the years, many people
have contributed to it in one way or another. From early in the work
several colleagues, especially G. F. Loughlin, W. T. Schaller, T. S.
Lovering, W. S. Burbank, and W. P. Huleatt, as well as my wife,
LaCharles G. Eckel, have not only offered many useful suggestions
but contributed much more through constant encouragement. Inlater
years and at various times Helen D. Varnes, Glenn R. Scott, and June
T. Lemke generously took turns at bringing the bibliography up to
date and in abstracting some of the references.

John W. Adams and Glenn R. Scott read all the descriptions of oc-
currences and not only added many new ones from their own stores
of knowledge but detected many errors. Michael Fleischer kindly
verified all mineral names and formulas for accepted usage. The
Denver Museum of Natural History aided greatly in permitting
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studies of its collections, and the librarians of the Denver Public Li-
brary, Colorado School of Mines, and the U.S. Geological Survey
Library in Denver, were patiently and cheerfully efficient in meeting
the calls for wholesale quantities of books.

SOURCE MINERALS OF COLORADO’S MINERAL
INDUSTRY

From 1858 through 1957 Colorado’s mines, quarries, and wells pro-
duced more than $6 billion in new mineral wealth. Of this wealth,
about one-half was from metals, one-third from coal, petroleum, and
natural gas, and one-sixth from construction materials and nonmetal-
lic mineral products.

This $6 billion, it should be remembered, represents values of the
materials as they came from the ground. This figure does not account
for the increase of values on fabrication nor the enormous gross in-
come produced by any commodity as the money paid for it in all stages
of production and use is passed from hand to hand. The mineral in-
dustry laid the foundation for Colorado’s growth and is still, and will
continue to be, a cornerstone of the State’s economy.

Except for coal, oil, and gas, which are arbitrarily excluded from
discussion here, all of this wealth, or nearly $4 billion worth, came
from minerals. Fxcept for native gold and the rock-forming min-
erals that comprise construction materials, most of the minerals as such
are destroyed soon after they enter the stream of industry. But this
need not diminish the interest of the mineralogist, amateur or profes-
sional, in the knowledge that the minerals he studies as scientific phe-
nomena are also of enormous economic importance.

Not all minerals have economic value, although nearly all the listed
species that are commonly considered to be ore minerals have con-
tributed directly to the State’s mineral production in greater or lesser
degree. A comparatively small number of nonmetallic minerals have
also contributed, either through direct use, as limestone (calcite) and
gypsum, or as sources of chemicals. Of the more than 400 mineral
species described in this report, however, more than half have no
value except as mineral specimens.

Among the 200 or more minerals that are economically important,
it is interesting to speculate further as to which species are really out-
standing in terms of money value. It is impossible to do more than
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speculate, as there are few facts on the relative abundance of minerals,
assuch, in the ores that have been produced in the State. Nevertheless,
a few mineral species stand at the very top of the list in terms of
money value. The facts, and educated guesses as to the values of each
mineral species, are shown in the following table.

Approzimaie value of Colorado mineral production, 1858-1957, inclusive,
showing principal source minerals and their values

Metal and source minerals Approzimate value
Gold: (millions of dollars)
Native gold - ________________________ — $400
‘Calaverite_ . ___________ 250
Krennerite L JFVCRNIVNG | SE.E € AN N o, e PO e 150
Other tellurides of gold._ — I 40
Auriferous sulfides*_____________________ 66
ot e e i 906
Silver:
Argentiferous galena® _________________ e 150
Silver halides, chiefly cerargyrite.________________________________ 145
Argentiferous tetrahedrite-tennantite* 100
Sulfantimonides and sulfarsenides of silver, chiefly polybasite-
pearceite_____ _____ ________ 100
Argentite________________ 5
Native silver___________________ 25
OB e e e e s i 595
Copper:
Chalcopyrite 58
Tetrahedrite-tennantite_____ _ e 25
Other CoODPEr MO LS o o e e e e e e e e i 5
Potal e e e s S ol 88
Lead:
GBI e i i s s i i 5 R B i 260
Cerussite________________________________ — 50
Anglesite____ ____________ e 5
Other lead minerals___________________________ o _____ 2
Total_____ — e 317

1The distribution of gold and silver in auriferous and argentiferous sulfides is difficult
to evaluate. Some such sulfides contain native gold, gold and silver tellurides, native
silver or argentite in extremely fine but distinct form. In others, however, the mineral
form of the precious metals has not been identified and they are only recoverable as metals
by chemical or smelting processes.
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Approzimate value of Colorado mineral production, 1858—-1957, inclusive,
showing principal source minerals and their values—Continued

Metal and source minerals—Continued Approximate value
Zine: (milliong of dollars)

Sphalerite . $295

Smithsonite 35

Other zinc minerals 4

Total o 334
Molybdenum :

Molybdenite 542
Petroleum and natural gas i 1,125
Coal . 1,202
All other minerals, metals, and construction materials® . ___________ 1, 000

2 Except for sand and gravel, no single commodity in this group has a total value of
more than $100 million; no single mineral species has a total value of more than $25
million.

Excluding the enormous value of the hydrocarbons—coal, oil and
gas—and assuming the correctness of my guesses as to the relative
abundance of the different mineral species, only a few species have
produced $100 million or more in money value. These total, however,
about $214 billion—more than the wealth produced by all other min-
erals in the list combined. Listed in order of decreasing value, these
species are:

Molybdenite

Galena (including contained silver)

Native gold

Sphalerite

Calaverite

Krennerite

Cerargyrite

Tetrahedrite-tennantite (including contained silver)
Polybasite-pearceite.

MINERALS FIRST FOUND IN .COLORADO

During the past 100 years Colorado has given 42 new, or type,
minerals to the science of mineralogy. These are listed below, followed
by a list of the 20 Colorado minerals that were first described as new
but whose validity as species has since been discredited.

Interesting accounts of the minerals that are named for Colorado
people and places are given by Pearl (1941b, 1948a, 1951b, 1952).
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Colorado type minerals, with year of discovery
[Query: (?) indicates status of species was in doubt as of 1959]

Mineral Year Mineral Year
(?)Alaskaite_________________ 1881 Ilesite — - 1881
Beegerite________ e 1881 Juanite__________.____________ 1934
Beidellite_____________________ 1925 (?)Lillianite_____.____________ 1889
Carnotite________ ____________ 1889 Metahewettite________________ 1914
Cebollite_________.____________ 1914 Metarossite 1927
Coffinite . ___________________ 1955 Metatyuyamunite_.____________ 1956
Coloradoite - ________________ 1877 Montroseite______.____________ 1950
Corvusite - ____________ 1933 Paramontroseite-_____________ 1957
Creedite_________ ____________ 1916 Rickardite_. . ____________ 1903
Cuprobismutite___.____________ 1883 (?)Rilandite - 1933
Danalite_____________________ 1892 Rossite _— 1927
Delrioite_____________________ 1959 Sauconite_ . ____________ 1946
Doloresite____________________ 1957 Schirmerite 1874
(?)Doughtyite___.._______._____ 1905 Sherwoodite______.____________ 1958
Duttonite _ 1956 Siderophyllite (variety of bio-
Elpasolite. ———— 1883 tite) 1880
Empressite___________________ 1914 Simplotite____________________ 1958
Fervanite________.____________ 1931 Steigerite________.____________ 1935
Genthelvite___________________ 1944 Vanoxite_____________________ 1924
(?)Guitermannite.____________ 1884 Weissite S L 1927
Hinsdalite_ ______.____________ 1911 Zunyite_. . _____.____________ 1884
Hummerite___________________ 1950

Discredited Colorado minerals and mineral names

Domingite Lionite “Schirmerite”
Ferrotellurite Magnolite Telaspyrine
Fremontite Natramblygonite Tysonite
Gilpinite Nicholsonite Vandiestite
Goldschmidtite Ptilolite Warrenite
Gunnisonite Robellazite Wolftonite
Henryite Sanfordite

GROWTH OF MINERALOGIC KNOWLEDGE

Some Colorado minerals and mineral deposits were known long
before the beginning of the written record. The Indians knew and
used agate, chalcedony, and other forms of quartz for weapons and
tools; they used clay for pottery and different mineral pigments for
decorating pottery as well as their bodies; they produced turquois
for decorations, and they cherished crystals of quartz or other minerals
as amulets. After the Indians came the explorers, trappers, and
guides. Although they left no records in the scientific literature, it
is known that some of them found gold, and it is hard to believe that
none among these hardy pioneers failed to recognize at least a few of
the rocks and other minerals which they saw.
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The first written record of the occurrence of minerals in Colorado
begins in 1858, when gold was first authentically reported. Even
then, the record of the first few years was confined to newspapers
and personal letters, only a few of which survived the years, rather
than to the scientific literature. C. W. Henderson (1926) gives a care-
fully documented summary of the beginning of Colorado mining
history. Part of his summary is given here in the description of gold.

For some time, gold was the only mineral mentioned in popular or
other literature, but even the first placer miners must have been fami-
liar with other minerals, for they surely recognized the quartz sand,
brilliant garnets, and magnetic concentrates that went through their
crude washers; they must soon have learned to differentiate between
real gold and “fool’s gold”—commonly either muscovite or pyrite.
As soon as vein gold was found in place in 1859 in the Gregory dig-
gings near Black Hawk the miners, as well as the assayers and others
who had a part in the burgeoning mineral industry, began to recog-
nize, and eventually to record, many other metallic and nonmetallic
minerals that were in or near the ore deposits. Thus began the litera-
ture of Colorado minerals, a literature that has continued to grow
and that shows no signs of slackening with time.

One of the earliest descriptions of minerals other than native gold
is that of Whitney (1865) who mentions the native silver and the
richly argentiferous galena that had been recently found in the Ten-
mile district, Summit County. In his booklet, which today would
be classed as a prospectus designed to attract speculative capital, as
well as in a later work (1867), Whitney mentions other mineral de-
posits and notes a few minerals, such as “black sulphurets of silver,”
“ruby silver,” “sulphates of copper,” “limonite” and others. Few of
these notes can be translated with any certainty into terms of modern
mineral species. Whitney’s 1867 report is useful, however, because
it contains lists of the mines and mining districts that were active
at the time in Clear Creek, Gilpin, and Summit Counties.

The first known attempt to list the mineral species of Colorado is
that of Hollister (1867). In his interesting little book, Hollister not
only reports the early history and status of the mining industry, but
includes a list of all the species and varieties known at the time, with
brief notes on their localities. His list was followed by many others,
which vary in the amount of detail, and in the character of their docu-
mentation. In general, each succeeding list is longer than the last,
thus recording the slow but reasonably steady growth of the knowl-
edge of Colorado minerals. Among the more significant of such lists
are those listed below. Complete bibliographic references appear in
the section “Selected references.”
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Hollister (1867). Contains brief descriptions of most mineral oc-
currences reported prior to 1867.

J. A. Smith (1870). Catalogue of the principal minerals of Colo-
rado.

Endlich (1878). Complete catalog of known minerals and occur-
rences, with a brief bibliography and many analyses. Includes all
earlier lists of minerals by Peale, Endlich, and others in annual re-
ports of the Hayden Survey.

J. A. Smith (1883). Contains a catalog of principal minerals in
Colorado (1883, p. 127-149), with brief notes on occurrences and a few
analyses. No bibliography was given, but he credits contributions
of authors by referring to their names. This list supersedes and ex-
pands on J. A. Smith’s several catalogs between 1870 and 1883.

‘Whitman Cross (1885). Lists 55 species, with notes on occurrences
and adequate references for each.

S. F. Emmons (1885a). Contains notes, some of them extensive, on
principal minerals in the mining counties; very few references.

Williams (1888). Contains fairly complete list of minerals, by
counties, of actual or potential economic value.

Dana (1892). Lists occurrences of Colorado minerals by counties
and districts.

George (1913). Primarily a text on mineralogy but contains brief
notes on Colorado mineral occurrences.

Schrader and others (1916). Lists many Colorado minerals (p.
81-96) with chief localities of each and a few brief descriptions.

George (1927). Contains notes on many mineral occurrences, but
no references.

The citations to J. S. Randall are from his compilations of the
known facts on Colorado minerals. Many of his facts were based on
personal observations or collections ; others were abstracted from pub-
lished reports or from personal communications of his friends. Parts
of Randall’s compilations were published at intervals from 1877 (or
even earlier) until about 1930, partly in his newspaper, the George-
town Courier, partly as limited-edition booklets, and partly in “The
minerals of Colorado :” Colorado School of Mines Scientific Quarterly,
v. 1, p. 98-106 and v. 2, p. 117-136 (1892-93). This journal was dis-
continued before completion of Mr. Randall’s paper. Original cita-
tions, where known, are used here in preference to citation of one of
Randall’s compilations. Thus although he is cited in this report
many times, the bulk of his contributions to the record of Colorado
mineralogy has been obscured.

All these listings, as well as others, have been used in this report,
both as checks against other information and as direct references when
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no other source material could be found. Several other lists are not
included in the section “Selected references.” Thus, Endlich’s (1878)
report is actually a summary of several earlier lists by Endlich him-
self, Peale, and other members of the Hayden Survey, the distin-
guished predecessor of the U.S. Geological Survey. Similarly, the
report by J. A. Smith (1883) is only the last of a series of reports
that he began in 1870, all of which are summarized in the 1883 volume.
To credit each individual list would be tedious and serve no useful
purpose except to date the discoveries of a few mineral occurrences a
little more closely than is done here.

Lists of mineral occurrences, such as are discussed above, are mere
summaries of available knowledge. The true source material of Colo-
rado mineralogy is in the scientific and technical literature, supple-
mented by unpublished notes, oral descriptions, and study of museum
specimens. I have summarized here the printed knowledge on the
subject, from the earliest references through 1957, plus a few of the
more significant reports published in 1958 and 1959. The list of ref-
erences at the end of the volume will give an idea of the enormous
mass of available knowledge on the subject.

The record of mineralogy in Colorado has gone through a series
of transitions, partly owing to the changes in mining history of the
State, and partly to the growth of the science of mineralogy. Thus,
the early records emphasize the minerals of oxidized ore deposits and
secondarily enriched sulfides of the precious and base metals. Later,
as the oxidized ores were gradually exhausted, the primary sulfides
became prominent, together with an increasing knowledge of the
nonmetallic gangue minerals. Nonmetallic mineral deposits, such as
fire clay, gypsum, and marble began to be exploited later than the
metallic ore deposits, hence knowledge of the distribution of their
component minerals lagged behind that of the sulfides.

As mining of the precious and base metals declined, so did addi-
tions to the literature of their mineralogy, the trend broken at inter-
vals by thorough studies of entire mining districts, most of them by
the U.S. Geological Survey or the Colorado Geological Survey.
More recently the world need for radioactive raw materials, resulting
in the most concentrated search for a single element—uranium—that
the mining world has ever seen, has resulted in an enormous increase
in the knowledge of the mineralogy of radioactive deposits. The
terms “carnotite” and “pitchblende,” known in Colorado literature
almost from the earliest days of mining, are now known to include
an array of other minerals, most of them new to science. Recently
the minerals in pegmatite bodies, known from comparatively early
days because of their gems and as sources of feldspar and mica, have
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been the subject of an almost equally rapid growth in knowledge.
The search for such hitherto interesting but almost valueless materials
as beryllium, tantalum, columbium, mica, and the rare earths has stim-
ulated exploration for, and research on, the minerals that contain
them since early in World War II. The mass of knowledge thus
gained has been increased immeasurably by the great increase in
numbers of amateur mineral collectors, or “rock hounds” during the
past decade or two.

Concurrently with the economic changes of the mineral industry
and changing emphasis on groups of minerals, there has been a par-
allel growth in the methodology and detailed knowledge of the science
of mineralogy. The earlier descriptions of Colorado’s minerals were
based largely on sight determinations and chemical analyses, some of
them crude or performed on impure materials. Later, microscopic
examinations, first of transparent and then opaque minerals, added
greatly to our knowledge. More recently the use of modern tech-
niques such as X-ray and spectrographic analyses, coupled with re-
finements in chemical analyses has resulted in great increases in the
basic knowledge of mineral species, permitting discovery of many
new species as well as correcting descriptions or reidentifications of
many of the old ones.

It should not be inferred from this, however, that all of the early
mineral identifications are suspect merely because they are old. Min-
eralogy is older than geology, and there have been many shrewd and
careful workers in every age from that of Plato and Pliny to the
present. Colorado has had its share of capable mineralogic students
since early in its history, and most of the older identifications are
valid today.

FUTURE OF COLORADO MINERALOGY

Many scores of species, some of them new, will be added to the list
of Colorado minerals in the years to come. Detailed studies of ore
deposits, using new and improved methods of detection particularly
on very fine grained ores, will continue to enlarge the list. The
hydrous sulfate minerals, which occur in most metal and coal mines,
and which coat the banks of intermittent streams and ponds in many
parts of the State, have only to attract the interest of some mineralo-
gist to yield a long list of mineral species hitherto unrecorded in
Colorado. Despite the recent great advances in knowledge of the
clay minerals, the literature is very weak in descriptions of their
occurrences in this State.

A large number of uranium and vanadium minerals have been
identified in the Utah, Arizona, and New Mexico parts of the Colorado
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Plateau, but have not yet been found in Colorado. None of these
are listed here, although the similarities in geology and in the ura-
nium-vanadium deposits themselves make it seem virtually certain that
many of these minerals exist in Colorado and will eventually be
identified there. Similarly, many rare minerals, some of them new
to science, have been found in recent years in the Green River forma-
tion, of Eocene age, of Wyoming and Utah. Few of these have yet
been found in Colorado, although the Green River covers much of
the northwestern part of the State. Also, the thick salt beds that
underlie large parts of eastern and western Colorado surely contain
many more minerals than halite, gypsum, and anhydrlte the only
ones that have been mentioned to date.

New interest in the rare earths and their source minerals is already
(1959) leading to discovery of additional minerals in the State; many
more can be expected to be found in the search for these materials in
pegmatite, skarn, and other kinds of rock. Finally, with the coming
of the electron microscope and other techniques for study of ultra-
small particles, mineralogists are beginning to understand the char-
acter, distribution, and meaning of the submicroscopic inclusions in
minerals and the so-called impurities or trace elements that are known
by precise analyses or other means to be present in many minerals.
Some of these impurities are chemical elements or compounds that
are in solid solution in their host minerals, but many of them will
certainly prove to represent discrete minerals.

Most of the mineral species and occurrences found in the future
will probably be discovered by professional mineralogists and geol-
ogists. But some of them will probably be found by dedicated ama-
teurs. Those who discover additional minerals in Colorado will, I
hope, label their specimens accurately and publish their findings so
that the record of the State’s minerals will continue to grow.

MINERAL LOCALITIES AND HOW TO FIND THEM

More than 400 mineral species have been reported in Colorado.
Some of these minerals have been found only in a single locality,
others are known only from certain districts, while many, like quartz,
feldspar, and mica, occur in some form in every county in the State.

Among mineralogists, Colorado is known not only for the variety
of minerals that have been found in the State and for their enormous
economic value, but especially for its richness in certain groups of min-
erals that are less abundant or less well developed in other parts of
the world.

The tellurium minerals are one such group. Many geologists, min-
eralogists, and mining engineers work with ore deposits for their
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entire lives without ever running across a single specimen of a tel-
luride mineral, yet those who work in Colorado must learn to recog-
nize the tellurides early, for 18 species of tellurium minerals are
known in the State; 5 of these are type minerals and 2 species, calave-
rite and krennerite, have together yielded more than $400 million
in gold.

Another large group of minerals for which Colorado ore deposits
are well known comprises the sulfosalts, especially those of bismuth,
arsenic, and antimony. These minerals, which include several type
species, are present throughout the mineral belt that extends south-
westward from Boulder County to the southern limits of the San Juan
Mountains. They have yielded much of the silver and copper pro-
duced by Colorado mines.

Another group of species of great economic and scientific impor-
tance comprises the great number of uranium and vanadium minerals
that have been found on the Colorado Plateau and elsewhere during
the extensive and highly successful search for uranium raw materials.

Although fascinating, a search for the kinds of minerals mentioned
above is likely to be disappointing to the amateur collector. Many de-
posits have been exhausted long since and many of the mines that
produced them are abandoned or inaccessible. Few active mines,
moreover, will welcome the casual visitor. The collector should not
give up hope of finding ore minerals, however. Some active mines are
open to visitors and some inactive ones are open and reasonably safe to
enter, but only if the collector is experienced in underground work
and accompanied by another person. The best hunting grounds for
the minerals of ore deposits, however, are the mine dumps. These
are generally open to search and collecting on them is safe. The
patient collector who is willing to break and examine many pieces of
rock is also likely to be rewarded, not only with specimens of gangue
minerals and wallrocks, but with some of the ore minerals as well.

In addition to the minerals that characterize the different mining
districts, Colorado is noted for the remarkable assemblage of zeolite
minerals in the lava flows of North and South Table Mountains,
Jefferson County, the contact-metamorphic minerals of Italian Moun-
tain, Gunnison County and elsewhere, and the vast number of rare
minerals in the alkalic rocks of Iron Hill, Gunnison County. Colo-
rado pegmatite bodies, considered as a unit, probably contain as many
minerals of the rare earths and other uncommon species as any group
of pegmatite bodies in North America, and they have also yielded
many gem specimens of aquamarine, topaz, amazonstone, and other
minerals.

581005—61——2
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Nearly all mineral localities mentioned in the text that can be lo-
cated with any degree of precision are shown on the map (pl. 1).
Mining districts, abandoned or active, are all shown on the map, as are
many individual mines. Indications of the principal metals produced
by each district will give the knowledgeable collector some hints as to
the principal ore minerals in each district. I have made no attempt
to list directions to the districts or individual mines within them. I
have assumed that the reader can find his way to the districts by using
the maps and literature referred to in the report, and that he will
depend on local inquiries and reference to detailed maps to find
specific mines.

In addition to the metal mining districts, and with certain excep-
tions, plate 1 shows the location of the deposits most likely to be of
interest to the collector. Among the exceptions are less important
localities for some individual species; most of these are given in the
descriptions of the species concerned. Another exception is that only
a few of the dozens of reported localities for agate, petrified wood
and the many other semiprecious forms of chalcedonic quartz are
listed here in any form. Much more information on such deposits is
given by Pearl (1958) in his book, “Colorado Gem Trails and Mineral
Guide,” and in the articles referred to by him.

The following pages list the most noteworthy mineral localities,
other than mining districts, with directions for finding them. The
locality descriptions are listed alphabetically under county names,
which are also given alphabetically, and are keyed to plate 1 with
locality numbers, for example, Chaffee County: Locality 3.—Mount
Antero. Locations are given by section, township, and range where
these are known. Means of access from well-known towns or high-
ways are given in sufficient detail to enable the collector to find a given
deposit or to at least place him close to it. Inquiry of local inhabi-
tants, however, is highly recommended for exact directions to de-
posits as well as information on land ownership, permission to collect
minerals, and other matters.

Many of the locality descriptions given in this section have been
taken directly from the source literature ; many others have been taken
without much change from the many excellent and extremely detailed
descriptions in “Colorado Gem Trails and Mineral Guide” (Pearl,
1958). Still others have been generously supplied by John W. Adams,
Glenn R. Scott and others of my colleagues.

For each locality the principal minerals are listed alphabetically.
Descriptions of the minerals and their modes of occurrence are not
given here, however. These facts, and references to the pertinent
literature, are to be found under the specific names in the main part
of the report—the section on descriptions of mineral occurrences.
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The concentrations of localities in Jefferson County and parts of
El Paso and Douglas Counties partly reflect the geologic environ-
ments, but most of them merely reflect the closeness of these areas to
centers of population. This relation has a lesson for the mineral
collector—for the same reason that more collecting localities have been
found within easy reach of the larger cities, likewise these deposits
have probably been picked over by more collectors than those that are
less accessible.



NOTEWORTHY MINERAL LOCALITIES
BOULDER COUNTY

Locality 1.—Gold Hill district, Copper King mine. Bravoite, cobaltite,
garnierite, morenosite, pentlandite, polydymite, and violarite.

The Copper King mine is three-fourths mile southwest of Gold Hill and 7
miles northwest of Boulder.

Locality 2.—Jamestown district, cerite deposits. Allanite, cerite, epidote,
fluorite, monazite, tornebohmite, and uraninite.

Cerite deposits are 2 miles N. 42° E. of Jamestown, near the north edge of a
small stock of Silver Plume granite.

CHAFFEE COUNTY

Locality 1.—Browns Creek area, California mine. Beryl, brannerite, fer-
rimolybdite, fluorite, jarosite, molybdenite, quartz (clear to smoky), and rutile.

The mine is 2 miles southwest of Mount Antero, at an altitude of 12,500 feet.
It can be reached by road and trail up Browns Creek from U.S. Highway 285
near Nathrop or by the Baldwin Gulch trail from Chalk Creek.

Locality 2—Turret district, Calumet mine. Beryl, columbite, corundum (var.
sapphire), diopside, epidote, essonite, fluorapatite, garnet, graphite, hematite,
magnetite, muscovite, quartz (sagenitic), wernerite.

The Turret district, which includes the Calumet iron mine, several very old
gold mines, and many pegmatite bodies, comprises most of T. 51 N., R. 9 E., and
the first tier of sections in T. 50 N., R. 9 E. The Calumet mine is on the east
wall of Railroad Gulch; most of the pegmatite bodies are along or near the
same stream. The area is 12 miles north of Salida and can be reached by
following county roads 180, 190, and 31 (largely unimproved) from a point just
north of Salida. See Hanley and others (1950) and Pearl (1958) for index
maps.

Locality 3.—Mount Antero. Bertrandite, beryl (aquamarine), bismutite,
brannerite, cyrtolite, fluorite, garnet (spessartite), phenakite, quartz (smoky
and rock crystal), and topaz.

The famous Mount Antero gem locality covers a fairly large area in El5,
T. 51 N., R. 6 B, and W14, T. 51 N., R. 7 ., within about 500 feet of the summits
of Mount Antero (altitude 14,269 feet) and nearby White Mountain (altitude
13,900). The minerals occur in many small miarolitic cavities in granite.
Blasting is commonly necessary, especially as the locality has been picked over
by collectors for many years. The deposits can best be reached by road and
trail from State Route 162, which follows Chalk Creek from near Nathrop on
U.S. Highway 285 or from U.S. 285 near the mouth of Browns Creek, 3.6 miles
south of Nathrop.

Locality 4—Nathrop (Ruby Mountain). Garnet (spessartite), quartz,
sanidine, and topaz.

The Nathrop locality is in NW14, sec. 12, T. 15 S., R. 78 W., near Nathrop on
U.S. Highway 285. Three low hills of rhyolite—Dorothy Hill west of the
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Arkansas River and Ruby and Sugarloaf Mountains east of the river—yield
gem crystals from lithophysae. The eastern hills can be most easily reached
by crossing the railroad trestle just north of Nathrop. See Pearl (1958) for
index map.

Locality 5.—Sedalia mine. Almandite, amphibole, cerussite, chalcocite,
chlorite, chrysoprase, corundum, cuprite, gahnite, garnet, glaucophane, mag-
netite, malachite, staurolite, and willemite.

The old Sedalia copper mine, famed as the source of “Salida” garnets, is in
sec. 16, T. 50 N., R. 9 E., 4 miles north of Salida. Follow county road 180 from
a point just north of Salida for 4 miles where mine dumps are visible on hills
to the east. Take the next right turn, cross the tracks and turn back south
about one-half mile. The best surface collecting is in outcrops near the highest
mine dumps. See Pearl (1958) for index map and road log.

Locality 6.—Trout Creek Pass area, Yard and Luella mines. Allanite, biotite,
bismutite, euxenite, fluorite, gadolinite, monazite, muscovite, and xenotime.

The Trout Creek Pass pegmatite area is 5 to 7 miles west of Trout Creek
Pass and 10 miles by road (U.S. Highway 24) east of Buena Vista. The Yard
mine is in sec. 26, T. 13 8., R. T8 W., 4 miles north of U.S. Highway 24. The
Crystal No. 8 (Luella) mine is in sec. 17, T. 14 S, R. 77 W., just south of U.S.
Highway 24. The Clora May mine, about one-fourth mile south of U.S. High-
way 24, isinsec. 11, T. 14 S, R. 7T W.

CLEAR CREEK COUNTY

Locality 1.—Beaver Brook (Brandt) pegmatite. Allanite, amazonstone, beryl,
gadolinite, garnet, monazite, topaz, and zircon.

The Beaver Brook, or Brandt pegmatite, is in sec. 12, T. 4 8., R. 72 W., on
the south bank of Beaver Brook. Turn south from U.S. Highway 40 at the
east foot of Floyd Hill and follow the road up Beaver Brook about one-fourth
mile to Beaver Brook School. Pegmatite is on the opposite side of the creek
from the school.

Locality 2.—Floyd Hill pegmatite bodies. Allanite, beryl, muscovite, and
titanite.

The Floyd Hill beryl deposit is in sec. 12, T. 4 S., R. 72 W. It is close to the
north side of U.S. Highway 40, at the east foot of Floyd Hill and a few
hundred feet west of the Clear Creek-Jefferson County line. The allanite
locality is in the SE14 sec. 34, T. 3 8., R. 72 W. on U.S. Highway 6, in coarse
granite about 1 mile east of the junction with U.S. Highway 40.

Locality 3.—Grover pegmatite. Bertrandite, beryl, columbite, monazite,
muscovite.

The Grover mine is at the common corner of secs. 9, 10, 15, and 16, T. 4 S,,
R. 72 W., at the top of a small ridge on the north side of Beaver Brook. It
can be reached from U.S. Highway 40 via the road up Beaver Brook.

Locality j—McManus Gulch. Calcite, garnet (grossularite), hornblende, and
vesuvianite.

This locality is in sec. 5, T. 4 8., R. 72 W., about 2 miles east of Idaho Springs.
McManus Gulch empties into Clear Creek from the south just west of Gem
Power Plant. Walk up the gulch about three-fourths mile, thence up a steep
trail on the east side of the gulch. A calcium silicate body is exposed about
halfway up the hill and a short distance west of the trail.

Locality 5—Santa Fe Mountain prospect. Beryl and quartz (rose).

This pegmatite prospect, 3 miles southeast of Idaho Springs, is in sec. 8, T. 4
N., R. 72 W., at the top of a ridge that extends northward from Santa Fe
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Mountain. It can be reached from U.S. Highway 6 and 40 by an abandoned
logging road up Sawmill Gulch and a foot trail.

CONEJOS COUNTY

Locality 1.—King mine. Turquois.

From Manassa, which is 3 miles east of U.S. Highway 285, follow State Route
142 eastward 6.6 miles; turn south 0.3 mile to a cabin at mine dumps near the
foot of large hill.

DELTA COUNTY

Locality 1.—Gunnison Forks sulfur deposit. Gypsum, marcasite, pickeringite,
potash alum, and sulfur.
The deposit is 14.4 miles east of Delta and one-half mile south of State
Route 92.
DOUGLAS COUNTY

Locality 1.—Devils Head Mountain. Albite, allanite, amazonstone, cassit-
erite, cyrtolite, gadolinite, quartz (smoky and rock crystal), samarskite, and
topaz.

Devils Head is an isolated peak in the Rampart Range. It is easily reached
from Sedalia on U.S. Highway 85, via State Route 67 (the Jarre Canyon road)
and the Rampart Range road ; road distance from Sedalia is 21.5 miles. It can
also be reached from Colorado Springs by way of U.S. Highway 24 to Wood-
land Park, thence along the Rampart Range road. The most productive gem
pockets are south of Devils Head peak, at the top of a ridge below the highway.
Nearby pegmatite deposits are on White Quartz Mountain, and in Long Hollow,
7 miles south of Devils Head.

Locality 2—Perry Park. Perry Park, well known to collectors for its satin
spar, much of which is cut into ornamental material, is 10 miles northwest of
Palmer Lake. It can be reached easily from either Larkspur or Palmer Lake,
and is about 1 mile west of the junction of the roads westward from these towns.

Locality 3.—Pine Creek pegmatite area. Albite, cassiterite, fluorite, microcline
(amazonstone), and quartz (smoky).

Follow State Route 67 (Jarre Canyon road) 13 miles westward from Sedalia
on U.S. Highway 85 to the Pine Creek store, thence down the Pine Creek road
2 miles, where a small adit and dump can be seen above the stream. Several
outcrops can be found nearby, and some specimens may be found in soil.

EL PASO COUNTY

Locality 1.—Austin Bluffs. Agate, carnelian.

Austin Bluffs, in secs. 20, 21, 28, and 29, T. 13 8., R. 66 W., is known as a
source of cherry-red carnelian and rich red and brown mottled agate. The
most accessible collecting locality is along the southwest side of the bluffs, 4
miles north of the center of Colorado Springs and 1 mile east of U.S. High-
way 85-87.

Locality 2.—Crystal Park area. Amazonstone, bastnaesite, fluocerite (tyson-
ite), phenakite, quartz (clear and smoky), topaz, and zircon.

Crystal Park, one of the oldest and best-known collecting localities for Pikes
Peak minerals, is famous as a source of gem topaz and phenakite, amazonstone,
smoky and clear quartz, zircon, columbite, and other minerals. The specimens
occur in many small pegmatite bodies in granite.
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Crystal Park is in sec. 18, T. 14 8., R. 67 W., 2 miles southwest of Manitou
Springs. It is reached by a toll road that leaves U.S. Highway 24 at a point
2.1 miles west of 25th Street in Colorado Springs. Pegmatite bodies are present
along the slopes of Cameron Cone from a point more than 1 mile northwest of
Crystal Park southeastward as far as Bear Creek.

Locality 3.—Deadmans Canyon pegmatite. Fluorapatite, muscovite, triplite.

This pegmatite deposit is in sec. 9, T. 16 S., R. 67 W. It can be reached from
Colorado Springs via State Route 115 to the mouth of Deadmans Canyon. The
Johnny feldspar mine is on this or a nearby deposit.

Locality 4—Garden of the Gods and vicinity. Celestite, gypsum, pickeringite,
rhodochrosite, and strontianite.

This well-known scenic attraction is 414 miles northwest of Colorado Springs
and northeast of Manitou.

Locality 5—St. Peters Dome. Amazonstone, arfvedsonite, astrophyllite,
chlorite, columbite, cryolite, cyrtolite, elpasolite, fayalite, fluorite, gearksutite,
kasolite, pachnolite, pyrochlore, prosopite, quartz (smoky and clear) ralstonite,
riebeckite, rutile, thomsenolite, topaz, weberite, xenotime, and zircon.

St. Peters Dome is in sec. 17 (unsurveyed), T. 15 8., R. 67 W., 71 miles air-
line southwest of Colorado Springs. It has long been known as a source of rare
fluorine minerals, some of them new to science. The locality is easily reached
from Colorado Springs via the Gold Camp road (State Route 336). More than
1,000 small pegmatitic deposits exist in and near the dome. Pearl (1958) gives
explicit directions for finding some of those that have produced good specimens.

Locality 6.—Stove Mountain. Amazonstone, bastnaesite, fergusonite, fluo-
cerite (tysonite), fluorite, genthelvite, lanthanite, phenakite, quartz (smoky),
topaz, and zircon.

Stove Mountain, also called Cookstove Mountain, is in secs. 5 and 8, T. 15 8.,
R. 67 W. It is a little more than 1 mile northwest of St. Peters Dome and can
be reached easily from Colorado Springs and Broadmoor via the Gold Camp
road (State Route 336).

FREMONT COUNTY

Locality 1.—Cotopaxi mine area. Amphibole, chalcopyrite, gahnite, garnet,
samarskite( ?), sphalerite, and uraninite.

The old Cotopaxi copper mine, noted as a source of gahnite, is three-fourths
mile northwest of Cotopaxi, which is on U.S. Highway 50, 25 miles east of
Salida. Mine dumps along the gulch at the west edge of town, near the ceme-
tery, are the best collecting places. The Cotopaxi feldspar mine, which contains
uraninite, samarskite(?) and other minerals, is 4 miles north of Cotopaxi, in
sec. 8, T.48 N, R. 12 E.

Locality 2.—Curio Hill. Banded agate.

Curio Hill (Specimen Ridge), known as the source of some of the finest banded
agate in Colorado, is a low limestone ridge 7 miles south of Canon City. The
agate occurs in the limestone itself and in surface debris. The locality can be
easily reached on State Route 143 from Canon City.

Locality 3.—Devils Hole pegmatite. Beryl, columbite-tantalite, microcline,
muscovite, and quartz (rose).

One of the more productive beryl and columbite-tantalite deposits in Colo-
rado, the Devils Hole pegmatite can be reached from U.S. Highway 50 by fol-
lowing a steep mine road 6.1 miles northward from Texas Creek.
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Locality 4—Bight Mile Park pegmatite district. Albite, beryl, beyerite, bio-
tite, bismuth carbonate minerals, cerussite, chalcocite, chlorite, columbite-tanta-
lite, fluorapatite, garnet (spessartite), lepidolite, monazite, montebrasite, mus-
covite, natromontebrasite, quartz (rose), triplite and tourmaline.

Eight Mile Park, 5 miles northwest of Canon City, also described as the Royal
Gorge area, comprises an area of about 10 square milesin T. 18 8, R. 71 W. It
is easily reached via U.S. Highway 50 and the Royal Gorge road from Canon
City. The Mica Lode mine, which has produced much feldspar, mica, and beryl,
is in NE¥%4SW14 sec. 14, T. 18 8., R. 71 W. The Meyer’s mine is just east of the
Mica Lode mine and also in sec. 14. The School Section mine is in the south-
western part of Eight Mile Park, in sec. 16, T. 18 S., R. 71 W. Pearl (1958)
gives detailed road logs to these and other pegmatite deposits.

Locality 5.—Garden Park. Agate, barite, celestite, goethite, millerite(?), and
quartz geodes.

The Garden Park area, and the nearby badlands along Felch Creek, is well
known as a source -of silicified dinosaur bones, banded agate, and quartz or
agate geodes. The area is about 8 miles north of Canon City. Follow the Shelf
road up Fourmile Creek and northward from Canon City to the mouth of Felch
Creek. Beds with dinosaur bones as well as nearby deposits of alabaster and
satin spar, are just west of Fourmile Creek. The Felch Creek geode locality is
about 1 mile east of this point.

Locality 6.—Grape Creek area. Corundum, dumortierite, garnet (almandite),
and sillimanite.

The exact locations of these deposits are not known. The corundum-
dumortierite-bearing pegmatite is on a ridge near Grape Creek, 7 miles south-
west of Canon City; sillimanite is abundant in nearby rocks. The almandite
garnet locality is described as on Grape Creek, 2 miles 8. 75° W. of Canon
City.

Locality 7.—Iron Mountain. Ilmenite, magnetite, olivine, and spinel.

The Iron Mountain deposit is on the north side of Pine Creek, a tributary
of Grape Creek, 101, miles southwest of Canon City and 15 miles north of
Silver Cliff. Means of access are not known, but it probably can be reached
from the Copper Gulch road between the Royal Gorge and Westcliffe.

Locality 8—Micanite-Guffey area (Park County loc. 6). Columbite-tantalite,
cordierite, euxenite, fluorapatite, kyanite, microcline, monazite, muscovite,
scheelite, sillimanite, spinel, and vesuvianite.

The Micanite-Guffey area occupies parts of T. 15 8., Rs. 72 and 73 W. in
Park County and T. 16 S., R. 78 W. in Fremont County. Most of the pegmatite
deposits are along Mac Gulch, a tributary to Currant Creek. State Route 9
(the Guffey road) passes through most of the area. The Famous Lode mine
is in sec. 18, T. 15 S., R. 72 W., 1.5 miles east of Guffey. The Copper King
prospect is in sec. 21, T. 15 S., R. 73 W., on Thirty-one Mile Creek, 3 miles
southwest of Guffey.

Locality 9.—Pine Creek area, Gem mine. Annabergite, chalcocite, niccolite,
and silver.

The exact location of this old mine is not known. It is on or near Pine Creek,
an eastward-flowing tributary of Grape Creek. It has also been described
as in Grape Creek Canyon in Custer County but according to Cross (1884)
this location is erroneous.

Locality 10.—Pine Ridge pegmatite. Fluorite, gadolinite.

The Pine Ridge pegmatite, principally of quartz, microcline, muscovite and
bluish-green plagioclase, is in sec. 20, T. 49 N., R. 12 E. It is 7 miles north of
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Cotopaxi and can be reached via a road up Red Gulch from that town. The
Cotopaxi feldspar mine (Fremont County, loc. 1) is near the same road.

GILPIN COUNTY

Locality 1.—Evergreen mine. Augite, bornite, chalcopyrite, garnet, and
wollastonite.

The Evergreen mine is in the valley of Pine Creek, one-half mile south of
Apex. It is easily reached via the Apex road from Central City.

GRAND COUNTY

Locality 1.—Monarch Valley. Beryl, garnet, and tourmaline.

The Green Ridge pegmatite is described as being a few hundred feet north
of the junction of Arapahoe Creek with the Colorado River. This locality
is possibly now flooded by Lake Granby; other pegmatite bodies exist in the
area, however.

GUNNISON COUNTY

Locality 1.—Comet prospect. Beryl, fluorapatite, and muscovite.

The Comet pegmatite prospect is in sec. 19, T. 12 8., R. 83 W., 34 miles north-
northeast of Gunnison. It is on the Old Taylor Pass road northwest of Taylor
Park.

Locality 2—Iron Hill (Powderhorn) district. Aegirite, amphibole (vars.
soda-tremolite and glaucophane), bastnaesite, brugnatellite, calcite, cancrinite,
cebollite, cerite( ?), diopside, dolomite, fluorite, (‘‘gunnisonite”), garnet, hasting-
site, juanite, melilite, imonticellite, natrolite, nephilite, olivine, perovskite,
pyrochlore, spinel, synchisite, thorite, thorogummite(?), titaniferous vesuvia-
nite, wollastonite, and xenotime(?).

A remarkable complex of alkalic igneous rocks and carbonate bodies, about
12 square miles in area, the Iron Hill district has produced a large number
of minerals, several of them new. Thorite and other rare-earth minerals are
also widespread in veins in and near the alkalic complex. The Iron Hill com-
plex, chiefly in T. 46 N., R. 2 W,, is on Beaver Creek, a tributary to Cebolla
Creek. It is 3 miles southeast of Powderhorn, which is 20 miles south of
Iola, on U.S. Highway 50, and can be reached via State Route 149.

Locality 3.—Italian Mountain. Adularia, albite, ankerite, anorthite, chabazite,
chlorite, diopside, epidote, fluorapatite, garnet, graphite, heulandite, lazurite,
magnetite, mizzonite, sahlite, scolecite, stilbite, tale, thomsonite, titanite,
vesuvianite, and wollastonite(?).

The Italian Mountain locality is one of the richest and least known places
in the State for contact-metamorphic minerals. It can be reached from Gunnison
via State Route 135 (the Gothic road) 19 miles to the mouth of Cement Creek,
thence 12 miles up Cement Creek on a poor secondary road.

The Italian Mountains are about 1 miles northeast of (and 2,000 feet above)
the end of the road. The metamorphic minerals are abundant in a tactite zone
around two bodies of intrusive quartz monzonite, particularly in the wedge
between the bodies.

Locality 4—Quartz Creek (Ohio City) district. Albite (var. cleavelandite),
allanite, amblygonite, beryl, betafite, columbite-tantalite, cookeite, gahnite,
lepidolite, lithiophyllite-triphylite, microlite, monazite, muscovite, prochlorite,
pyrochlore, samarskite, topaz, and tourmaline.

Thig district contains scores of pegmatite bodies, many of them rich in lepidolite,
topaz, beryl and other minerals. It is in T. 49 and 50 N., R. 8 E. The deposits
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are along Quartz Creek and can be reached from Parlin, on U.S. Highway 50,
via State Route 162 toward Ohio City. A fee'is charged by owners of some of
the best collecting localities.

Locality 5.—Vulecan district, Good Hope mine. Berthierite, coloradoite, cop-
per, opal, petzite, pyrite, rickardite, roscoelite, selenium, sulfur, sylvanite,
tellurite, tellurium, tetradymite(?), and weissite.

The Good Hope mine, type locality of rickardite and weissite, is at Vulecan,
a ghost town not shown on most modern maps. Considered by some as part
of the Cebolla mining district, it is in sec. 7, T. 47 N., R. 1 W., 10 miles south-
east of Iola. A county road that branches from State Route 149 about 4
miles south of Iola leads to the town.

JACKSON COUNTY

Locality 1.—Northgate district. Fluorite and ilsemannite.
The highly productive Northgate fluorspar district is about 4 miles northwest
of Northgate, not far from State Route 127.

JEFFERSON COUNTY

Locality 1.—Augusta mine. Chalcocite, fluorite, sphalerite, and willemite.

The Augusta mine is on Cub Creek, one-half mile south of the town of
Evergreen.

Locality 2.—Bergen Park area, Creswell mine. Actinolite, allophane, beryl,
fluorapatite, gahnite, galena, stilbite, and titanite.

Bergen Park is a well-known picnic ground just south of U.S. Highway 40
and 7 miles (airline) southwest of Golden. The Creswell mine, which contains
gahnite and other minerals, is one-fourth mile west of Bergen Park in the NW4
sec. 20, T. 4 8., R. 71 W. It is on a county road that leads toward Idaho Springs.
A small shaft and several dumps can be seen on the north side of the road. One
of the several other beryl-bearing pegmatite bodies that are known in the Bergen
Park area is 3 miles northwest of the park on U.S. Highway 40.

Locality 3.—Bigger pegmatite mine. Bertrandite, beryl, bismuthinite, bis-
mutite, columbite, feldspar, monazite, muscovite, and zircon.

- The Bigger mine is in sec. 3, T. 6 S., R. 70 W., on the low divide between South
Turkey and Deer Creeks. Follow U.S. Highway 85 southwestward from Morri-
son to the old Turkey Creek (Tinytown) road (State Route 8), then turn south-
eastward on State Route 124 toward Deer Creek. Continue on 124 for 0.7 mile
where a private road turns off to the right (southwest) to the nearby mine.

Locality j—Burroughs mine. Allanite, beryl, bismuthinite, bismutite, colum-
bite-tantalite, euxenite, garnet, monazite, triphylite, and xenotime.

The Burroughs feldspar mine is in the NE14 sec. 27, T. 4 8., R. 71 W. It is
in Kerr Gulch, between the Bergen Park road (State Route 68) and the Bear
Creek Canyon road (State Route 74). At a point on the Kerr Gulch road 2.1
miles south of State Route 68, walk up the hill (east) to a large opencut in a
pegmatite dike.

Locality 5—Centennial Cone pegmatite. Bertrandite, beryl (aquamarine),
monazite, quartz (smoky), and samarskite(?).

The deposit is in or near sec. 32, T. 8 8., R. 71 W. Centennial Cone is a prom-
inent hill on ranch land owned (1951) by Frank Termantozzi of Golden. The
locality is 15 miles west of Golden ; see the owner for directions and permission.
The pegmatite is on the northeast flank of the cone, in sec. 32, T.3 8, R. 71 W,,
about one-fourth mile up the hill from an old log barn.
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Locality 6.—Cressman Gulch pegmatite. Beryl, columbite, and fluorapatite.

This prospect is in secs. 17 and 18, T. 3 8., R. 70 W. It is in Cressman Gulch,
the first gulch north of Golden Gate Canyon. From the brickyards north of
Golden follow an unimproved road northward to a point opposite the mouth of
the gulch, thence follow an old road, on foot, 0.8 mile westward up the gulch te
the pegmatite outerop.

Locality 7.—Critchell area, Black Knight vein. Autunite, becquerelite, four-
marierite, pitchblende, uranophane.

Several pegmatitic dikes and veins, some of them with rare-earth minerals,
are in the general vicinity of Critchell. This is on the Phillipsburg-Deermont-
Conifer county road, about 5 miles east of Conifer and U.S. Highway 285. The
Critchell mine, which explores a pegmatite dike, is one-fourth mile northeast
of Critchell, on the north side of the road to Deer Creek. The Black Knight and
several other vein deposits are 2 miles south-southwest of Critchell.

Locality 8.—Drew Hill pegmatite. Beryl, chrysoberyl, corundum, fluorapa-
tite, tourmaline, rutile.

The Drew Hill prospect is in or near sec. 34, T. 2 8., R. 71 W., about 10 miles
northwest of Golden. Follow the Golden Gate Canyon road from Golden to the
Crawford Gulch road. Follow this road northward about 6 miles where the Drew
Hill pegmatite appears on the north side of the road. This pegmatite has been
visited by many collectors, and chrysoberyl is difficult or impossible to find.
There are, however, several other pegmatite bodies in other parts of the hill,
that have also yielded specimens.

Locality 9.—F.M.D. and Malachite mines. Amphibole, chalcopyrite, pyrite,
pyrrhotite, sphalerite.

The F.M.D. mine is on the line between secs. 24 and 25, T.4 8., R. 71 W. From
a point on State Route 74 about 114 miles west of Idledale, follow a secondary
road northwestward about one-half mile up Cold Spring Gulch, thence turn north
and continue about 1 mile up a tributary stream. The Malachite mine is south-
east of the F.M.D., in NE4 sec. 30, T. 4 8., R. 70 W. It is one-half mile north of
State Route 74, opposite a point about 1 mile west of Idledale.

Locality 10.—Genessee Mountain deposit. Allanite, epidote, garnet, grossul-
arite, scheelite, titanite, vesuvianite.

The Genessee Mountain deposit is on U.S. Highway 40, one-half mile west of
its intersection with the Lookout Mountain road. A deep road cut exposes a
large pink granite pegmatite. Calcium-silicate rock, containing the above min-
erals, is exposed on the north side of the highway.

Locality 11.—Guy Hill (Ramstetter Ranch) pegmatite area. Beryl, bismuthi-
nite, bismutite, chrysoberyl, garnet, sillimanite, topaz, tourmaline, zircon.

The Guy Hill, or Ramstetter Ranch, prospect is in or near sec. 15, T. 3 S,
R. 71 W. Follow the Golden Gate Canyon road 7 miles westward from Golden
to the foot of Guy Hill where the hairpin curves start. Leave the highway and
follow an unimproved road northward about 850 feet where a prospect pit in
pegmatite is on the west side of the road.

A second chrysoberyl-bearing pegmatite outcrops along the Golden Gate Can-
yon road about one-fourth mile east of the better known Guy Hill deposit just
described.

Locality 12.—Leyden mine. Carnotite and coffinite with coal.

The old Leyden coal mine is on the Leyden road, 8 miles north of Golden and
cne-fourth mile east of the road to Boulder.

Locality 13.—Robinson Gulch pegmatite. Chrysoberyl, tourmaline.
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The Robinson Gulch prospect is in sec. 16, T. 8 S, R. 71 W. Follow the
Golden Gate Canyon road from Golden 11 miles to Guy Gulch on the west side
of Guy Hill. Turn south on the Robinson Gulch road ; the pegmatite is exposed
at the edge of the road just south of a bridge over Guy Gulch.

Locality 14—Roscoe pegmatite. Beryl, fergusonite, gadolinite, molybdenite,
monazite, tengerite(?), uraninite, xenotime, yttrotantalite.

The Roscoe dike is in sec. 5, T. 4 8., R. 71 W. It is exposed by a road cut
on the Clear Creek Canyon highway (U.S. Highway 6), 3 miles east of the fork
between U.S. Highway 6 and the Black Hawk road (State Route 119). Much
of the deposit has been removed by excavation for the highway but several
smaller dikes crop out on the hill above the road cuts.

Locality 15.—Schwartzwalder mine. Autunite, johannite, metatorbernite,
pitchblende, pyrrhotite, torbernite.

The Schwartzwalder mine is in the SE4 sec. 25, T. 2 8., R. 71 W, close to
Ralston Creek and just west of Ralston Buttes. In 1959 neither the mine nor
the immediate vicinity were open to visitors.

Locality 16—South Platte area. Allanite, cookeite(?) cyrtolite, doverite(?),
fergusonite, fluorapatite, gadolinite, monazite, pitchblende, sphene, thorite, xeno-
time, yttrian fluorite, yttrotantalite.

In the area between the towns of Buffalo Creek and South Platte, near the
highway to Deckers, there are several pegmatitic deposits, some of them char-
acterized by rare-earth minerals. One unnamed cyrtolite-bearing deposit is in
SE1NE1; sec. 33, T. 7 8., R. 70 W. Among others are the Big Bertha and
the White Cloud mines.

Locality 17.—Swede Gulch pegmatite. Allanite, beryl, cyrtolite, microlite,
topaz.

Follow the Swede Gulch road 114 miles north from Kittredge, which is on the
Bear Creek Canyon road (State Route 74). At this point a secondary road
turns westward one-half mile to the mine.

Locality 18—Table Mountains. Analcite, apophyllite, aragonite, calcite, cha-
bazite, chevkinite, halloysite, laumontite, levynite, mesolite, mordenite (ptilo-
lite), natrolite, petrified palm wood, scolecite, stilbite, thomsonite, wavellite(?).

Both North and South Table Mountains, just east of Golden, have long been
famous as sources of zeolites, which occur as cavity filling in the lava flows.
Most good specimens have come from North Table Mountain. Some specimens
can be found in the flows themselves and even in blocks of rubble along the
slopes, but fine specimens can usually be found only by blasting or by searching
fresh quarry faces.

Locality 19.—Van Bibber Creek pegmatite. Beryl.

This beryl-bearing pegmatite body is in Van Bibber Creek (also called Dry
Creek on some maps), about 6 miles northwest of Golden. From the brick-
yards north of Golden follow an unimproved road northward along the west
side of hogback to near the mouth of a gulch. About one-half mile up the gulch,
the pegmatite crops out at a sharp turn in the streambed.

LAKE COUNTY

Locality 1.—Alicante district, John Reed mine. Pyrite, rhodochrosite.

The old Alicante district is 10 to 12 miles northeast of Leadyville, a little south
of Climax, and east of State Route 91. The John Reed mine, famous as a source
of beautiful rhodochrosite, has been long abandoned, but a little material has
recently been found on the dump.
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Locality 2.—Chalk Mountain. Quartz (smoky), sanidine, topaz.

Chalk Mountain, close to the common corner of Lake, Eagle, and Summit
Counties, is just west of Fremont Pass on State Route 91; its 12,000-foot sum-
mit can be reached in a 1-hour walk from the highway. The north slope is
the easiest to ascend.

LARIMER COUNTY

Locality 1.—Crystal Mountain district. Autunite, bertrandite, beryl, bis-
muthinite, bismutite, columbite-tantalite, fluorapatite, “gummite,” lithiophilite-
triphylite, muscovite, spodumene, triplite, torbernite, uraninite.

The Crystal Mountain pegmatite district, about 6 square miles in area, is in
T. 7 N, R. 71 and 72 W., 18 miles airline and 45 miles by road west of Fort
Collins. The deposits are south and east of Crystal Mountain, a prominent
landmark. The district can be reached from Fort Collins by the Buckhorn
Creek road from Masonville and a ranch road through the Turner and Reynolds
Ranches.

Locality 2—Hyatt beryl mine. Beryl, bismuthinite, “gummite,” lithiophilite-
triphylite, muscovite, purpurite, uraninite.

The Hyatt mine is in NE,NW14 sec. 28, T. 6 N, R. 71 W. It is about 1
mile north of the North Fork Big Thompson River. It can be reached from
Drake, on U.S. Highway 34 via a narrow mountain road through the Hyatt Ranch
to the mine workings, 1.5 miles map distance north-northwest of Drake.

Locality 3.—Prairie Divide district, Copper King mine. Amphibole (vars.
actinolite, anthophyllite, and cummingtonite), coffinite, monazite, phlogopite,
pitchblende.

The Copper King mine is near the southwestern edge of Prairie Divide, in sec.
8, T.10 N, R. 72 W. From Fort Collins follow U.S. Highway 287 for 23.3 miles.
Turn west on a gravel road for 12.4 miles to the road fork. Thence take a
sharp left (southwestward) turn on the road to Red Feather Lakes and
proceed 5.3 miles to the Copper King mine. The monazite listed is not at the
Copper King mine; it is in several pegmatite bodies in the general vicinity
of the mine.

Locality 4—Red Feather Lakes. Amethyst.

The Red Feather Lakes deposit, discovered by Major R. G. Coffin, is a
source of fine amethyst quartz crystals, some of gem quality. It is about 5
miles west of the small town of Red Feather Lakes and can be approached
from Fort Collins via U.S. Highway 287 and State Route 200. Inquiries
should be made at Red Feather Lakes, which can also be reached via the
route to the Copper King mine on Prairie Divide (Larimer County, loc. 3).

Locality 5—Specimen Mountain. Agate, allophane, chalcedony, nontronite,
onyx, opal, sanidine, tridymite, topaz.

Specimen Mountain, best known for its opal, agate and onyx, is on the
Continental Divide, in the northwest corner of Rocky Mountain National Park.
Follow the Trail Ridge road (U.S. Highway 34) 31 miles westward from Estes
Park to Milner Pass, thence follow a marked trail northward 1% miles to
Specimen Mountain. Note.—collecting is not permitted within the National
Park.

Locality 6—Wisdom Ranch pegmatite. Beryl, chrysoberyl, garnet.

This prospect, not far from the Crystal Mountain district, is in the S5 sec.
5 T.7 N, R. 71 W, 15,5 miles airline and 29 miles by road west of Fort
Collins. It can be reached from Bellvue, northwest of Fort Collins by a 15-mile
dirt road.
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MESA COUNTY

Locality 1.—Opal Hill. Opalized wood.

Opal Hill, a source of opalized wood suitable for cutting, is just west of the
Fruita golf course, 2 miles south of Fruita and one-fourth mile west of the
road to Colorado National Monument.

Locality 2—Pinon Mesa. Agate, petrified wood.

Pinon Mesa, a source of superb banded and moss agate, chalcedony, and
petrified wood, is on the south side of the Colorado River and extends westward
into Utah. Among many collecting localities is one 3% miles south of Glade

Park.
MINERAL COUNTY

Locality 1..—Wagon Wheel Gap. Barite, beidellite, carnelian agate, creedite,
fluorite, gearksutite, halloysite.

This fluorspar mine is 1.7 miles by road south of the town of Wagon Wheel
Gap, on State Route 149. The mine may be inaccessible, but barite crystals
abound on the surface and other minerals may be found on the dumps.

MOFFAT COUNTY

Locality 1.—Breeze Mountain. Analcite, olivine, stilbite.

Breeze Mountain is about 414 miles southeast of Craig and south of State
Route 39%4.

Locality 2.—Fortification dike. Analcite, thomsonite.

This dike is on Fortification Creek, 18 miles north of Craig, near State

Route 789.
MONTROSE COUNTY

Locality 1.—Cashin mine. Amalgam, bornite, chalcocite, covellite, cuprite,
native copper and silver, domeykite, luzonite, uraninite.

The Cashin mine is 4 miles above the mouth of La Sal Creek, a tributary of
Gypsum Creek, and about the same distance south of Paradox.

PARK COUNTY

Locality 1.—Alma district, Sweet Home mine. Fluorite, huebnerite,
rhodochrosite.

The old Sweet Home mine is 8 miles northwest of Alma, on the slope of
Mount Bross and on the north side of Buckskin Gulch. Cleavage pieces of
bright-red rhodochrosite are reportedly abundant on the dump of this and
several nearby mines, but crystals are rare.

Locality 2—Badger Flats (Lake George) area. Bertrandite, beryl, cassiterite,
topaz, wolframite.

The Boomer mine is in sec. 21, T. 11 8., R. 72 W. Other principal mines and
prospects in the Badger Flats area are in this and the adjoining section 22 to
the east. Follow U.S. Highway 24 westward about 7 miles from Lake George.
Turn north near Round Mountain on a county road that leads toward Tarryall.
At about 2% miles, just past the Badger Flats airstrip turn eastward about
114 miles on the mine road.

Locality 3.—Garo. Calciovolborthite, carnotite.

These small uranium deposits are one-half mile south of Garo, which is 9 miles
southeast of Fairplay on State Route 9.

Locality j—Hartsel area. Barite.

The Hartsel barite mine, known for its beautiful blue crystals, is 2 miles
south of Hartsel in sec. 18, T. 12 8., R. 75 W. and just south of U.S. Highway
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24. Another locality is described as 4 miles southwest of Hartsel, but this may
represent the same deposit. Several agate and chalcedony localities are known
in the general vicinity of Hartsel. One of these is along U.S. Highway 24
just west of Hartsel. Others are on the so-called Agate plateau between Hartsel
and Guffey along State Route 9, and on Thirty-one Mile Mountain, about 8
miles west of Guffey.

Locality 5—Meyers Ranch pegmatite mine. Beryl, beyerite, bismutite,
columbite.

The Meyers Ranch pegmatite mine, which could be considered a northwest-
ward extension of the Micanite-Guffey area, is in sec. 31, T. 14 S.,, R. 73 W.
It is about 5 miles northwest of Guffey and near State Route 9.

Locality 6 —Micanite-Guffey area. See Fremont County locality 8 Micanite-
Guffey area.

Locality 7.—South Park analcite basalt. Analcite, natrolite, stilbite,
thomsonite.

Analcite diabase and analcite syenite outcrop as low ridges on the floor of
South Park in secs. 20, 21, T. 11 S, R. 75 W., 3 miles north of Hartsel and 6
miles southeast of Garo. One large sill, several minor ones, and a small dike are
exposed.

Locality 8.—South Park salt works. Anhydrite, carnallite, chalcedony, halite,
moss agate.

The site of the old salt works, long abandoned, is 1 mile northeast of Antero
Junction, at the intersection of U.S. Highway 24 and U.S. 285. An unimproved
road leads northward from U.S. Highway 24 just east of Antero Junction. In
addition to halite, many forms of agate and chalcedony can be found near the
salt works, along Agate Creek to the east and in other parts of the area between
Hartsel and Antero Junction.

Locality 9—Teller pegmatite. Allanite, bastnaesite(?), gadolinite, molybde-
nite, monazite, xenotime, yttrian fluorite.

The Teller pegmatite is in the NE14 sec. 81, T. 12 8., R. 71 W., one-half mile
south of Lake George on the county road to Eleven Mile Canyon Reservoir. The
rare-earth minerals occur in association with varicolored fluorite in the northern
part of a microcline pegmatite.

Locality 10.—Unnamed epidote locality, Elk Creek region. Epidote, garnet,
hematite.

The exact locality is not known. It is in the Elk Creek drainage basin in
northeastern Park County, at an estimated altitude of 10,500 feet. The Peg-
matite Points are north of the deposit and Bandit Peak is to the west. Appar-
ently the epidote is in schist near its contact with Pikes Peak granite.

RIO GRANDE COUNTY

Locality 1.—Del Norte area. Plum agate, varicolored chalcedony and opal.
The Old Woman Creek area, noted for different kinds of agates, is 10 miles
northwest of Del Norte, at the base of the Twin Mountains.

ROUTT COUNTY

Locality 1.—Fish Creek district. Autunite, uranophane.
The small Fish Creek district is in sec. 12, T. 6 N., R. 8¢ W., about 5 miles east
of Steamboat Springs.
SAGUACHE COUNTY

Locality 1.—Hall turquois mine. Hematite, pyrite, turquois.
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The Hall mine, one of the three Colorado mines that have produced turquois,
is in T. 47 N.,, R. 8 E,, 8 miles northwest of Villa Grove and 5 miles east of
Bonanza.

Follow U.S. Highway 285 northwestward 2.7 miles from Villa Grove. Turn
west on a secondary road 2.7 miles to the boundary of the Cochetopa National
Forest and continue 1.8 miles to two cabins that are one-fourth mile below the
turquois mine.

Locality 2.—Los Ochos mine. Autunite, johannite, torbernite, uraninite,
uranophane.

The Los Ochos mine is south of the old Cochetopa mining district, in sec. 4,
T. 47 N, R. 2 E. Follow State Route 114 southward from its junction with U.S.
Highway 50 west of Parlin for 12 miles, thence turn east 2 miles to the mine.

SAN JUAN COUNTY

Locality 1.—Silverton district, Sunnyside mine. Alabandite, alleghanyite,
common sulfides, friedelite, helvite, rhodochrosite, rhodonite, tephroite.

The Sunnyside mine is 3 miles northwest of Eureka and 7 miles north-northeast
of Silverton, at altitudes of 11,000 to 13,000 feet. The best reported collecting,
however, is from waste piles near the Sunnyside mill at Eureka, 9 miles north-
east of Silverton on State Route 110.

TELLER COUNTY

Locality 1.—Black Cloud pegmatite. Bastnaesite, fluocerite (tysonite).

The Black Cloud pegmatite mine is on the line between secs. 9 and 10, T. 13
S., R. 70 W. It is about 600 feet north of U.S. Highway 24 between Florissant
and Divide about 3 miles west of Divide and about 5 miles east of Florissant.

Locality 2.—Crystal Peak (Florissant, Topaz Butte). Albite, amazonstone,
cassiterite, goethite, phenakite, quartz (smoky and amethyst), topaz.

These deposits, worked intermittently since 1865, were the source of much of
the “Pikes Peak” amazonstone, topaz, and other minerals in collections through-
out the world. Known also as Topaz Butte, “Florissant,” and other names,
the productive area is a rectangle of about 3 square miles centering on Crystal
Peak and about 4 miles north of Florissant. The original diggings are open to
collectors for a fee, and there is still much other good collecting ground. The
deposits can be reached from Florissant which is on U.S. Highway 24 by driving
northward about 5 miles on State Route 143, thence westward 1 mile toward
Lake George on the Lake George-Westcreek road.

WELD COUNTY

Locality 1.—“Sterling area.” Barite.

The “Sterling” barite locality, not shown on plate 1, is actually 26 miles west
of Sterling. It is 5 miles northeast of Stoneham, Weld County, which is on
State Route 14. The clear-blue crystals of barite are said to be among the
finest in the United States.

AVAILABLE MAPS AND REPORTS

The serious mineral collector will learn to plan his collecting trips-
far ahead, and to learn all he can from the literature as to the geologic
settings and accessibility of the deposits he hopes to find. In seeking
the deposits, or even their general vicinity, the collector should learn
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to depend on maps. In addition to plate 1 of this report, the follow-
ing kinds of maps will be found helpful :

1. Road maps which are distributed free by most filling stations.
Known and used by everyone, these maps show the locations
of cities and towns, numbered Federal and State highways and
some county and secondary roads. They are of most use in
helping the collector get to the general vicinity of a deposit.

2. Topographic quadrangle maps, published by the U.S. Geological
Survey. These maps, commonly on scales of 1:62,500 (about
1inch=1 mile) or 1: 24,000 (1 inch=2,000 feet), show the shape
of the land in great detail as well as roads, trails, mines, and
many other features. They are indispensable for serious collect-
ing trips. A folder that describes topographic maps and sym-
bols, and an index map of Colorado that shows the areas covered
by standard quadrangle maps as well as many maps of special
areas can be obtained free on application to the U.S. Geological
Survey, Federal Center, Denver, Colo.

3. Maps of most national forests, most of them without topographic
contours but showing roads, trails, campgrounds and other fea-
tures in detail, are available from local foresters’ headquarters
or from the U.S. Forest Service in either Washington, 25, D.C.,
or Federal Center, Denver, Colo.

4. Map showing metallic mineral deposits of Colorado, prepared
by R. P. Fischer and others, 1946, reprinted 1956: U.S. Geol.
Survey Missouri Basin Studies No. 8. On a scale of 1: 1,000,000
(about 1 inch=16 miles), this map shows all mining districts,
and many individual mines, with generalized indications of the
value and kind of metals produced. A reprint, on a slightly
smaller scale, is included in the report by Vanderwilt and others
(1947), described below. Much of the information on the map
is also shown on plate 1 in this report.

5. Map showing construction materials and nonmetallic mineral re-
sources of Colorado, prepared by D. M. Larrabee and others,
1947: U.S. Geol. Survey Missouri Basin Studies No. 10. On a
scale of 1:500,000 (about 1 inch=8 miles), this map shows in
colors the distribution of limestone, dolomite, gypsum and other
rocks that have actual or potential use in industry. It also
shows locations of hundreds of mines and quarries and occur-
rences of many nonmetallic minerals, such as barite, fluorite,
and the pegmatite minerals. A reprint of this map is included
in the report by G. O. Argall, Jr. (1949), listed below.

6. Preliminary geologic map showing the distribution of uranium
deposits and principal ore-bearing formations of the Colorado

581005—61——3
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Plateau region, by W. I. Finch, 1955: U.S. Geol. Survey MF 16.
On a scale of 1:500,000, this map shows the locations of hun-
dreds of uranium prospects and mines in western Colorado.
Some of the information shown is incorporated on plate 1 of
this report.

7. Map showing uranium deposits and principal ore-bearing forma-
tions of the central Cordilleran foreland region, by T. L. Finnell
and L. S. Parrish, 1958: U.S. Geol. Survey MF 120. On a scale
of 1:750,000 (about 1 inch=12 miles), this map shows loca-
tions of many uranium deposits and mines in Colorado and
several neighboring States. Some of its information is shown
on plate 1 of this report.

All the maps noted above as published by the U.S. Geological
Survey can be purchased by mail from that organization at the Fed-
eral Center, Denver, Colo., or over the counter from that office, or
from the Survey’s Public Inquiries Office, New Customs Building,
Denver, Colo.

The maps listed above are most useful for planning purposes. In
addition, nearly all the source books and articles listed in the bibli-
ography contain maps or descriptions of exact locations and means
of access to the mineral deposits or occurrences described in them.
Among the hundreds of such references, a few books are particularly
useful in providing background information of the kind needed by
collectors. Among these are the following:

“Mineral Resources of Colorado” (Vanderwilt and others, 1947).

This book contains a useful summary of the geology of Colorado, as well as facts
on location, history, and production of each important mining district.

“Colorado Gem Trails and Mineral Guide” (Pearl, 1958).

Aimed primarily at the amateur mineralogist, Pearl’s book provides delightful
descriptions of many of the best-known mineral localities, with detailed
directions for finding them. Many localities for the quartz family of minerals
that appear in Pearl’s book are not repeated in this report.

“Pegmatite Investigations in Colorado, Wyoming, and Utah” (Han-
ley and others, 1950).

This report contains fine technical descriptions of all the more important peg-
matite deposits, with many useful references to the literature, detailed maps of
many deposits, means of access, and a spot map (scale 1:500,000) showing
virtually all important pegmatites.

“Occurrence of Nonpegmatite Beryllium in the United States”
(Warner and others, 1959).
The contents of this report are explained by its title, but it is of special interest

to collectors because it contains brief but usable descriptions of nearly all the
contact-metamorphic deposits in Colorado. Many of these deposits, also called
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lime or calcium silicate, skarn, tactite, and other names, are rich sources of rare
and unusual minerals.

“Geology and Ore Deposits of the Front Range, Colorado” (Lover-

ing and Goddard, 1950).
This report is a thorough scientific summary of the ore deposits and general
geology of the Front Range, but it contains an abundance of useful background
information on an area that is likely to be visited by more collectors than any
other part of the State.

“Contributions to the Geology of Uranium and Thorium by the
U.S. Geological Survey and the Atomic Energy Commission for the
United Nations International Conference on Peaceful Uses of Atomic
Energy, Geneva, Switzerland, 1955” (Page and others, 1956).
Although only one among hundreds of available books and reports on the geology
and mineralogy of radioactive raw materials, this report contains information
on many Colorado deposits that are not described elsewhere or whose descrip-
tions are scattered through a variety of publications.

Mining districts have undergone many changes of name and bounda-
ries through the years. In general, the usage in this report follows
that of the authors quoted, or relies on easily understood generaliza-
tions in reference to well-known geographical centers. Thus terms
like Central City, Georgetown, Idaho Springs, Ouray and Telluride
districts are used in place of the multiplicity of local names of mining
districts. )

DESCRIPTIONS OF MINERAL OCCURRENCES

The occurrences of all the natural inorganic minerals that are known
in the State are listed in the following pages. Organic compounds,
and the minerals and metals of the many meteorite falls that have been
recorded, are arbitrarily excluded.

The essential minerals, and most of the accessory ones, in igneous,
metamorphic, and sedimentary rocks are listed, and a few exemplary
occurrences are noted for most of them, but no attempt is made to
catalog all the occurrences of such rock-forming minerals. Even if
such treatment were feasible, it would require a mass of petrologic and
petrographic descriptions out of all proportion to their possible
interest or use to the mineralogist or mineral collector.

For each species, the commonly accepted chemical composition is
given beneath the species name. The crystallographic, optical and
other physical properties of minerals are not listed, because the pro-
fessional and the advanced amateur will know more facts than space
permits here. Others need more information than can be given, and
are referred to the standard texts and reference works for complete
descriptions of the minerals and for the means of identification.
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Excluding the scores of varietal names (distinct from real va-
rieties), as well as names of mineral groups, the descriptions include
the following classes of minerals:

Class Number described

et B 0 [ g S s N A R O L . 42
Other species et e s e B 403
Total valid species known in Colorado_.____.__________________ 445
T (- A P S, S 21
Named varietieSc e 96
Discredited “type” species . __________________________________ 20

[ v o R g RPN S e SR S 582

Except for very recently described minerals, which are taken di-
rectly from the original literature, the nomenclature, classification,
and preferred chemical formulas as used here are taken from Palache
and others (1944—elements, sulfides, sulphosalts, and oxides; 1951—
halides, nitrates, borates, carbonates, sulfates, phosphates, arsenates,
tungstates, molybdates, etcetera) ; and Ford (1932), used for silicates
only).

All minerals are listed alphabetically. Accepted type minerals—
those first found in Colorado—are indicated by a dagger ({) next to
the name. Discredited species names are indicated by an asterisk (*).
Many names other than accepted species are also included alpha-
betically, but except for a few that require some general discussion,
or that are more conveniently treated as groups, the reader is referred
directly to descriptions under a species name.

Insofar as possible, the descriptions of occurrences are mere
abstracts of descriptions by the cited authors, without interpretation
or extrapolation by me. To avoid errors in “translation,” most meas-
urements are given as originally reported. Similarly, many names
of mines, mining districts, and other places, as well as the names of
some geologic formations, are given as used by original authors.

The descriptions of most species begin with a brief general state-
ment as to their distribution, mode of occurrence, and importance.
Except for unique occurrences, and for most of the uranium and
vanadium minerals, these general statements are followed by brief
descriptions of the principal known occurrences. These are arranged
by counties, listed alphabetically, then by districts, mines, or other
localities. If a locality and the means of access to it are listed in the
section on mineral localities and shown on plate 1, the reference num-
ber is shown after the locality name, thus Douglas County.—Devils
Head (loc. 1). ;



ACANTHITE
Ag,S
[See also Argentite]

Acanthite, the orthorhombic(?) form of silver sulfide, was re-
ported from several districts late in the 19th century. Inasmuch as
all argentite is believed to form by inversion of acanthite, and as the
crystals of the two minerals are closely similar, all distinctions be-
tween acanthite and argentite are tenuous.

Clear Creek County—Silver Plume district, Pelican Dives mine. Parallel-
acicular, greenish-gray crystals of acanthite coat crystals of argentite and are
themselves coated with pyrite crystals (Draper, 1897).

Georgetown district, Little Emma mine. Acanthite occurs sparingly, in
crystals 14 to 34 inch long (Randall).

Dolores County.—Rico district, Enterprise mine. Acanthite is iron black
with brilliant metallic luster and less sectile than argentite, The crystals (6
by 0.5 mm) have a decidedly orthorhombic appearance and are acutely termi-
nated. All are deeply striated, and some of the better ones show striations on
the basal pinacoid. Associated with the acanthite are rounded “nuggets” of
silver sulfide which Chester (1894) believes to be massive acanthite, rather
than argentite. Stephanite, polybasite, tetrahedrite, pyargyrite, and the com-
mon sulfides are associated, all set in bright-pink rhodochrodite (Chester,
1894).

Summit County.—Argentine district, Double Header lode. Acanthite is re-
ported (Randall).

ACMITE (AEGIRITE)

[See Pyroxene group]
ACTINOLITE
[See Amphibole group]

ADULARIA

[See Feldspar group, orthoclase species]
AEGIRINE
[See Pyroxene group, acmite species]
AEGIRITE
[See Pyroxene group, acmite species]
AGATE
[See Quartz]

1 Draper, M.D., 1897, Minerals of Clear Creek County: Unpub. thesis, Colorado School
Mines, Golden, Colo.
33
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AGUILARITE
Ag.SeS

Hinsdale County.—White Cross district, Golden Fleece mine. Aguilarite is
intergrown with krennerite in specimens of ore from this mine. It is possibly
slightly later than the krennerite. (W. H. Brown, 1926.)

AIKINITE

PbCuBiS;
[See also Alaskaite]

Aikinite has been reported from several widely scattered mining
districts in the State. As with all other bismuth sulfosalts, identifica-
tions based on chemical analyses alone, particularly the older ones,
are tenuous. As noted under alaskaite, some of the material attributed
to that mineral may be aikinite and matildite.

Clear Creek County.—Lawson district, Little Giant mine. Small acicular
crystals with a golden tarnish were found in ore from this mine. They are
doubtfully ascribed to aikinite (Randall).

Hinsdale Oounty.—Lake City district, Gladiator mine. Aikinite containing
5 percent silver was reported from this mine (Randall).

Lake County.—Leadville district, Greenback mine. Aikinite containing blebs
of native silver was identified in a polished section of ore from this mine. It
was associated with chalcopyrite of the last, or bismuth, stage of mineralization.
(Chapman and Stevens, 1933 ; Chapman, 1941.)

La Plata and Montezuma Counties—La Plata district. Aikinite is reported
to occur in moderate quantities as an ore of lead and bismuth (George, 1913;
Schrader, Stone, and Sanford, 1916). The only positive identification known is
that of Galbraith (1949) who found that a mineral from the Comstock mine,
formerly thought to be cosalite, was actually aikinite.

Ouray County.—Red Mountain district, Dunmore mine. Silver-bearing aikinite
has been identified in ore from this mine, 4 miles south of Ouray. It is one of
the ore minerals in a shoot of copper ore in a hematite chimney. Associated
minerais are chalcopyrite, barite, rhodochrosite, and some chlorite. (XKelley,
1945 ; Kelley and Silver, 1946.)

San Juan County.—Silverton district. Beautiful acicular crystals of aikinite
are reported from many mines (Randall).

ALABANDITE
Mn§S

Boulder County.—Nederland district, Forest Home mine., Alabandite occurs
as a thin powdery coating on crystals of ferberite in this mine. (Lovering
and Tweto, 1953.)

Mineral County.—Creede district. Although not positively identified, the
presence of alabandite in ores from this district is suspected, because the ores
give off hydrogen sulfide when treated with hydrochloric acid. Only alabandite,
pyrrhotite, and some sphalerite are known to produce hydrogen sulfide; there
is no pyrrhotite in these ores and the little sphalerite present does not generate
hydrogen sulfide. (W.H.Emmons and Larsen, 1923.)
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Park County.—Quartzville district. Alabandite was reported by Endlich

(1874) and by J. A. Smith (1883) ; neither report has been confirmed since.

Alma district. Rare granular masses of alabandite are mentioned by G. M.
Butler (1912).

San Juan County—Silverton district, Sunnyside mine (loc. 1). In ore from
this mine, 7 miles north-northeast of Silverton, alabandite is widely distributed
as minute grains and veinlets, mostly microscopic, through friedelite, alleghany-
ite, and rhodonite. (Burbank, 1933).

Summit County.—Montezuma district, Queen of the West mine. At the head
of Peru Creek, just north-northwest of Argentine Pass, was a 1- to 6-inch vein
of alabandite with rhodochrosite. Small cavities contained small crystals of
dolomite and pyrite. Most of the alabandite was massive, but one crystal show-
ing cube and tetragonal trisoctahedron was seen. (W. B. Smith, 1886b; Lov-
ering, 1935.)

ALABASTER

[Se¢ Gypsum]
ALASKALITEY}
Pb(Ag,Cu):BiSs(?)

[See also Aikinite and Matildite]

Alaskaite was named for the Alaska mine in the Silverton district.
It has since been reported from the Sultan mine, which adjoins the
Alaska, from the Lillian mine at Leadville, and from Bolivia. Min-
eralogists have disagreed as to its chemical composition and even as
to the validity of the species. The most recent and most detailed
work by R. M. Thompson (1950) indicates clearly that the type mate-
rial from Silverton, as well as that from Bolivia, represented mixtures
of matildite, aikinite, and other minerals and that the name alaskaite
should be dropped. As 2 of the 3 reported occurrences in Colorado
have not been restudied, they are described here, although all 38 may
represent mixtures of other minerals.

Lake County—Leadville district, Lillian mine. Chapman (1941) found a
mineral in ore from the Lillian mine on Printer Boy Hill which he first believed
to be bismutoplagionite (galenobismutite) but later microscopic studies con-
vinced him it was alaskaite. It occured as residual modules in a mass of cerus-
site, with hematite and other carbonate and oxide minerals. A little native
gold, partly contemporaneous with the alaskaite(?) and partly of supergene
origin, was also present.

San Juan County.—Silverton district, Alaska mine. Alaskaite(?) was first
described by Koenig (1881d, 1883) from the Alaska mine on Poughkeepsie
Gulch, one-third of a mile from Lake Como. This mineral, or mixture of min-
erals, was the chief ore mineral in a shoot that yielded about $90,000 in silver;
some pieces of ore assayed as much as 3,000 ounces of silver to the ton. Asso-
ciated minerals were tetrahedrite and chalcopyrite in a quartz-barite gangue.
Sphalerite and galena were locally abundant and both rhodonite and rhodo-
chrosite were present. The alaskaite(?) formed small foliated masses, some
with smooth cleavage planes. Koenig (1881d, 1885b) made several analyses



36 MINERALS OF COLORADO

of impure material. See also Liweh (1885), Koenig (1888), and de Gramont
(1897).

As noted above, R. M. Thompson (1950) restudied 3 specimens of Koenig's
type material and 2 specimens from Bolivia. As a result of studying polished
sections and X-ray powder patterns he concludes that the supposed alaskaite is
actually a mixture of matildite and aikinite, with other minerals.

Silverton distriet, Sultan mine. W. H. Brown (1927) identified what he
thought was alaskaite from the Sultan mine, which adjoins the Alaska mine.
By a microscopic study of polished sections of the ore, he found the alaskaite(?)
to be intimately intergrown with chalcopyrite and other minerals. The alas-
kaite(?) was in particles less than 0.5 cm long, molded around crystals of
quartz and pyrite. Pyrite, sphalerite, and tetrahedrite were corroded by the
alaskaite(?) which was in turn cut by veinlets of covellite.

ALBITE

[See Feldspar group, plagioclase series]
“ALKALI”

The familiar white to gray incrustations that coat soils and rocks
in most of the drier parts of the State, particularly in and around
intermittent ponds and lakes, are popularly termed “alkalis.” They
are made up of minerals that may be locally admixed with organic
matter. The “alkalis” are of great interest to agriculturalists and
livestock growers, but the little attention that has been given to them
by scientists seems to have been along chemical rather than mineralogic
lines. Thus Headden (1918) describes the origin and chemical char-
acter of alkalis in the soils of Colorado, and concludes that these
widespread materials are not as injurious to plants or animals as is
commonly supposed. Headden finds that the “white alkalis” com-
monly contain Na,SO,, CaSO,, MgSO,, and NaCl, whereas the “black
alkalis” contain Na,CO; and NaHCO;; no doubt most of these are the
common hydrous forms that are well known in the household as well
as to mineralogists.

ALLANITE

(Ca, Ce, La, Th):(Al, Fe):(8i0:)s(OH)

The rare-earth mineral allanite is widespread and locally abundant
in pegmatite bodies and as an accessory mineral in igneous and meta-
morphic rocks. Only a few of its Colorado occurrences as an acces-
sory mineral are described below. The mineral is of added interest
to Colorado mineral collectors because Hillebrand’s description of
it from the Tenmile district, Summit County (Iddings and Cross,
1885), was the first published report to draw attention to the wide-
spread occurrence of allanite as an accessory rock-forming mineral.

Boulder County.—Jamestown district (loc. 2). Jet-black brittle crystals,
both bladed and tabular and up to 2 by 5 mm in size are associated with cerite
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in small deposits near the north border of a stock of Silver Plume granite.
Allanite forms narrow veinlets along the borders of cerite masses and is also
intergrown with the cerite (see for more details) and other minerals (Goddard
and Glass, 1940—analysis; see also Goddard, Lovering, and Fairchild, 1935).

Chaffee County.—Trout Creek Pass (loc. 6). Bladed crystals of allanite as-
sociated with other rare-earth minerals, have been found in several pegmatite
bodies, notably the Crystal No. 8. (Heinrich, 1948a ; Hanley and others, 1950.)

Clear Creek County.—Georgetown district. Allanite is an accessory mineral
in magnetite- and biotite-bearing pegmatite bodies that cut quartz monzonite.
Black glassy crystals as much as 3 inches long are especially well developed
near the head of Maxmilian Gulch. They are also present in pegmatite on the
northeast side of the road to the Humboldt mine. (Spurr and Garrey, 1908.)

Beaver Brook. At Beaver Brook (loc. 1) small black grains are associated
with magnetite and zircon.

Floyd Hill (loc. 2). Rough crystals of allanite, 35 inch thick and more
than 1 inch long, occur in coarse granite along U.S. Highway 6, 0.95 mile east
of the junction of U.S. Highways 6 and 40 at Clear Creek. (J. W. Adams,
written communication.)

Douglas County.—Devils Head Mountain (loc. 1). Pitch-black glossy crystals
of allanite are associated with gadolinite in decomposed granite. Eakins (1886)
gives a chemical analysis and description of the optical properties.

Bagle County.—Allanite is an accessory in quartz porphyry along the Eagle
(Colorado) River. (Iddings and Cross, 1885.)

Gunnison County.—Italian Mountain (loc. 3). Allanite is a very rare acces-
sory mineral in the quartz monzonite. (Whitman Cross and Shannon, 1927.)

Quartz Creek (Ohio City) district (loc. 4). Several pods of allanite-bear-
ing rock, each a few feet thick and as much as 10 feet long, occur in the Black
Wonder pegmatite. They consist of quartz and albite with scattered prismatic
crystals of allanite as much as 2 inches long. (Staatz and Trites, 1955.)

Jefferson County.—Small quantities of allanite are known in several places
in this county. At the Burroughs mine (loc. 4), radiating altered crystals as
much as 8 inches long are associated with euxenite. Allanite is also present
in the Genessee Mountain dike (loc. 10; see garnet) and with beryl in Swede
Guleh (loe. 17). (G. R. Scott, written communication.)

Allanite is widespread in the South Platte area of Jefferson County (loc. 16).
Schlieren hundreds of feet long but no wider than 4 inches are very rich in
allanite, which makes up a large percentage of the rock (Vance Haynes, written
communication). In the White Cloud mine, euhedral crystals of allanite and
gadolinite occur in parts of the pegmatite core. (Haynes, 1958.)

Larimer County.—Allanite is an accessory mineral in gneiss of the Medicine
Bow Range (Randall).

Park County.—Chestnut-brown crystals of allanite are present in the porphyry
of Mount Silverheels and Mosquito Gulch. (Iddings and Cross, 1885.)

Teller pegmatite (loc. 9). This pegmatite, rich in rare-earth minerals, con-
tains glossy black masses of allanite in irregular lumps that are as large as
walnuts. Glass, Rose, and Over (1958) record a spectrographic analysis.

Summit County.—Tenmile district. Allanite is exceptionally abundant in the
biotite porphyry of this district. Prismatic erystals may be seen in numbers in
all hand specimens of the porphyry, and few thin sections lack any of it. Hille-
brand’s partial analysis of material from this district proved its identity as
allanite and first called attention to the widespread occurrence of this mineral
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as an accessory rock-forming mineral. (Iddings and Cross, 1885; 8. F. Emmons,
1898.)

Breckenridge district. Small anhedral crystals of allanite are present, but
nowhere abundant in the porphyries. (Ransome, 1911.)

Front Range, general.—Allanite is locally abundant as an accessory mineral
in the oldest Precambrian granites. It is deep brown and often intergrown with
titanite and monazite. In the Pikes Peak batholith it forms clusters of rose-
red to greenish-gray grains. It is rare in most of the Sherman granite but
more abundant in coarse red phases of the southern half. In the youngest
Precambrian granites it is more abundant along borders of granite masses and
forms thin lenses between the lamellae of biotite. (Boos, 1935.)

ALLEGHANYITE
Mn;(Si04):(0H).

San Juan County.—Silverton district (loc. 1). The second authenticated oc-
currence of alleghanyite in the United States is in the Sunnyside vein but even
there it was found in only five of the specimens studied by Burbank (1933). It
is somewhat more abundant than tephroite, with which it is commonly associ-
ated, but much less abundant than rhodonite. On polished surfaces of the man-
ganese silicate vein material it is a darker grayish pink than the lighter pink of
rhodonite or the greenish-gray of tephroite.

ALLOPHANE
Al,810:nH.0

[See also Clay minerals]

The amorphous clay mineral allophane, a varicolored decomposition
product of silicates, is probably far more widespread in the oxidized
parts of many ore deposits than has been reported. In addition to
those localities given below, it is reported from the Franklin mine in
Gilson Gulch; this locality is not known to me. (Endlich, 1878;
J. A. Smith, 1883.)

Boulder County.—Sugar Loaf district.—Reported from Fowler and Wells’
Ranch. (Endlich, 1878.)

Nederland tungsten district. Allophane is a minor constituent of clay
assemblages (mostly beidellite, dickite and cimolite) in many tungsten veins.
(Lovering and Tweto, 1953.)

Dolores County.—Rico district. A soft mass of pale-blue allophane mixed
with kaolinite was found in a cavity in limestone in the M. A. C. prospect,
adjoining the Puzzle mine. (Ransome, 1901a.)

Gilpin County.—Central City district. Allophane was associated with native
silver in the Cincinnati mine. (J. A. Smith, 1883.)

Jefferson County.—A thin bluish crust oo limonite from near Bergen Ranch
was analysed by F. A. Genth and found to contain 33.85 percent Al.Os and 5.40
percent CuQ, corresponding to a 5:1 mixture of allophane and chrysocolla
(Randall).

Blue incrustations of allophane occur with apatite, titanite, and many other
minerals in the Cresswell mine at Bergen Park (loc. 2). See also apatite.
(J. W. Adams, written communication.)
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Larimer County.—Dendritic masses of allophane and nontronite occur in chal-
cedony on Specimen Mountain. (Wahlstrom, 1941.)

San Juan Oounty.—Silverton district. Soft white material in a fissure in the
Silver Ledge mine was analysed by Hillebrand and calculated to be a mixture
of allophane, aluminite, gibbsite, and alunite. No specific identifications were
made. (Ransome, 1901b.)

ALMANDITE

[See Garnet]
ALTAITE
PbTe

Small amounts of the lead telluride, altaite, occur in many of the
telluride-bearing ores in the State. It is commonly intimately mixed
with other tellurides and is nowhere known to be abundant.

Henryite, (Pb,Fe)Te, a supposed new iron-lead telluride mineral
was first described by Endlich (1874) from the Red Cloud mine, Gold
Hill district, Boulder County. Genth (1874) restudied the type ma-
terial from the Red Cloud mine and found it to be a physical mixture
of altaite and pyrite, thus discrediting henryite as a valid species. The
name did not die immediately for it was later reported by Endlich
(1878) from the Cold Spring tungsten mine and from all the telluride-
bearing mines of the Gold Hill, Ward, Sugar Loaf, and Sunshine dis-
tricts of Boulder County.

Boulder County.—Gold Hill district. In the Red Cloud mine, altaite is com-
monly intermixed with native tellurium and sylvanite, associated with pyrite,
siderite, and quartz. Most of it forms granular masses with indistinct cubie
cleavage but in places it forms indistinct cubic crystals lightly coated with
galena ; more rarely it forms large cleavage masses with one cleavage cube five-
eighths inch in' diameter seen. (Genth, 1874—analysis.) Both Endlich (1874)
and J. A. Smith (1883) note the occurrence of altaite in the Slide, Cold Spring,
Prussian, and Red Cloud mines, with fine crystals from the Slide. Goddard
(1940) found altaite in many ores of the district but greatly subordinate in
amount to petzite and other tellurides.

Magnolia district. Sylvanite is the chief ore mineral in the telluride veins
of this district, but other tellurides, including a little altaite, commonly accom-
pany it. (Wilkerson, 1939a, b.)

Nederland district. Telluride minerals, intimately intergrown and including
altaite, characterize the eastern half of this district (see sylvanite). (Lovering
and Tweto, 1953.)

Clear Creek County.—Idaho Springs district. Altaite is the most abundant
mineral in a polished section of high-grade ore from the Jewelry Shop mine, one-
half mile west of Idaho Springs, that was studied by M. N. Short. It was asso-
ciated with coloradoite, petzite, krennerite, gold, galena, and sphalerite in a
gangue of kaolin, pyrite, sericite, carbonate, barite, and opal. (Lovering and
Goddard, 1950.)

Lake County.—Leadville district. Altaite is a minor constituent of ores of the
fourth, or bismuth, stage of mineralization and has been found in specimens from
the Greenback, Tucson, and Louisville mines on Iron Hill and the Garbult mine
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on Breece Hill. One specimen contained inclusions of galena. (Chapman and
Stevens, 1933 ; Chapman, 1941.)

Saguache County.—Bonanza district. Ores from the Empress Josephine mine
contain altaite, usually forming shells around galena and in contact with other
tellurides. (Burbank, 1932.)

ALUM

[See Potash alum]

ALUMINITE
Al1:0,.80:.9H:0

Aside from an occurrence in Mount Vernon Canyon, Jefferson
County, listed by Endlich (1878), only one occurrence of aluminite
has been reported. Possibly it occurs as a postmining efflorescence in
many sulfide-bearing mines.

San Jugn County.—Silverton district, Silver Ledge mine. A large quantity of
soft white material, which assumed a faint green tinge when wet, was found in a
fissure in this mine. Recalculation of his chemical analysis led Hillebrand to
believe the material was a mixture of allophane, aluminite, gibbsite, and
alunite; these constituents were not specifically identified. (Ransome, 1901b—
analysis)

ALUNITE

KAl:(S0:)2(0OH),

Alunite, commonly formed by solfataric action on volcanic rocks, is
widespread in Colorado and occurs in enormous quantities locally. It
also occurs as a vein mineral in a few places. During World War I,
when German supplies of potash were cut off, the Colorado alunite was
regarded as a possible source of potash, but later development of the
great potassium-salt deposits of New Mexico led to cessation of in-
terest in alunite. Brief descriptions of most Colorado occurrences are
given by B. S. Butler and Gale (1912).

As pointed out by Hillebrand and Penfield (1902) alunite and natro-
alunite, (NaAl;(SO,).(OH),, form an isostructural series from the
pure-potassium end to the pure-sodium end of the series. Any speci-
men that contains more sodium than potassium is called natroalunite.
On this basis, the material from Red Mountain, Ouray County, and
from the Rosita Hills, Custer County, described below, should actually
be called natroalunite. For lack of exact chemical information on
many deposits, however, all of the alunite and natroalunite occurrences
in the State are grouped together.

Conejos and Rio Grande Counties.—Platoro and Summitville districts.
Alunite was first mentioned by Endlich (1878) from these districts. Patton
(1917) describes tabular crystals, 0.008 to 0.012 mm long and 0.004 mm wide.

They are intimately associated with quartz in most places, as well as with fine-
grained kaolin, sericite, and minute prismatic grains of rutile or brookite. He
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gives a chemical analysis of the alunite rock, indicating that it contains 32.8 per-
cent alunite.

The alunitized material is most abundant in a zone of alteration near Lookout
Mountain. Steven and Ratté (1960) give excellent descriptions of the alunite.
They find that it contains significant amounts of sodium but not enough to call
it natroalunite.

Custer County.—Rosita Hills. The first recorded occurrence of alunite in the
United States was from the Rosita Hills (Whitman Cross, 1891a, 1896). About
one-third of the altered rhyolite at the top of Democrat Hill is alunite which was
later described by Hillebrand and Penfield (1902) as natroalunite. The alunite
rock is hard, somewhat porous, light pink to white, and weathers to rounded
masses. It resembles granite, but contains tablets and irregular grains of
alunite with interstitial quartz; cavities contain alunite, quartz, and kaolin.
On Mount Robinon, also in the Rosita Hills, a broad dike of rhyolite is altered
in most places to a quartz-alunite rock, but locally to quartz-diaspore and else-
where to kaolin. This alunite, in contrast to that of Democrat Hill, containg
very little sodium. Eakins (1892) gives an analysis of natroalunite from
Knickerbocker Hill.

Dolores County.—Rico district. The Calico Peak porphyry of this district
is almost pure alunite with a little kaolin and quartz; it contains no diaspore.
There is much sodium in the alunite that replaces the igneous rocks, but veins
of the same mineral that traverse the altered rocks are much higher in potas-
sium. There is a little free sulfur in porous areas that represent original feld-
spar phenocrysts. Whitman Cross and Spencer (1900) think the alunite is
a product of solfatarism during the waning stages of igneous activity.

Eagle County—Red Cliff district. Friable white alunite is associated with
zine carbonate ore in the zinc stope of the Eagle No. 2 ore shoot of the Eagle
mine. (R. D. Crawford and Gibson, 1925.)

Hinsdale County.—Carson Camp. With quartz and pyrite, alunite is a wall-
rock alteration product near the ore-bearing veins. (E. 8. Larsen, Jr., 1911.)

San Cristobal quadrangle. In addition to those near Carson Camp, many
of the volcanic rocks along the Middle Fork of the Piedra River, on Red Moun-
tain, and elsewhere are partly altered to alunite-quartz rock. The famous
Slumgullion mudflow is comprised of greatly altered andesitic rocks containing
large amounts of alunite which lines cavities or is scattered through masses of
opal. (E. S. Larsen, Jr., 1913.)

Lake County.—Leadville district. Alunite has not been seen or positively
identified in this district, but analyses of claylike material, mixed with sericite
and other minerals, indicate its presence. (S. F. Emmons, Irving, and Loughlin,
1927.)

Mineral County.—Creede district. The Denver Museum of Natural History
has a specimen of alunite labeled “Creede.”

Ouray County.—Red Mountain district. Alunite is an alteration product of
the rocks of Red Mountain (Whitman Cross, Howe, and Irving, 1907). In the
National Belle mine in this district an aggregate of minute crystals, clearly as-
sociated with enargite, fills pockets and seams in the ore. A chemical analysis
by Hurlburt (1894) shows the mineral to be a little closer to natroalunite than
to alunite.

Saguache County.—Bonanza district. Alunite was first mentioned by End-
lich (1878) from Tracey Creek in the Bonanza district, and from Beidell, but
appears not to have been studied in detail until the work by Burbank (1932).
It is associated with silicified rocks and is most abundant on top of a broad flat
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mountain south of Porphyry Peak, where rhyolites are completely altered to
tough jasperlike masses of quartz, alunite, rutile, and other minerals. It is not
found as a wallrock alteration mineral, but a small amount is present in an
area of solfataric alteration near Greenback Gulch.

San Juan County.—Silverton district. Alunite was found in the Mystery
Lode on Anvil Mountain. (Ransome, 1901b.)

Teller County.—Cripple Creek district. Alunite is confined to the oxidized
zone of the ore deposits. On level 5 of the Last Dollar mine it follows a vein
fissure as a rather hard and compact fine-grained substance resembling kaolin;
it is also known in the Modoc mine and probably occurs in others. (Lindgren
and Ransome, 1906.)

ALUNOGEN

Al:(S04)216H:0

Like potash alum, aluminite, and other secondary sulfates, alunogen
is probably much more widespread than is indicated by the literature.

Delta County.—Doughty Springs. Three varieties of alunogen—massive, mica-
ceous, and fibrous—occur as coatings on sandstone and fill small cavities in the
rock. The mineral occurs both at the hot springs and in Alum Gulch across the
river from the springs. It is not genetically connected with the present-day hot
springs. Headden (1905a ; b) gives analyses.

Huerfano Counity.—Alunogen was noted by Randall but the locality is not
known.

Teller County.—Cripple Creek district. Separate samples of an admixture of
alunogen and epsomite were analyzed by W. O. Hotchkiss and R. M. Chapman ;
no details other than the analytical results are available (Hobbs, 1905).

AMALGAM
Ag, Hg

[See also Gold amalgam]

The solid solution of silver and mercury, in widely varying propor-
tions, is called amalgam. Some can be classed as mercurian silver;
other examples approach the composition of moschellandsbergite
(Ag.Hgs;) which is the only definite mineral species in the series that
is recognized by modern mineralogists. Moschellandsbergite has not
been reported from Colorado, but amalgams, none of them studied or
analyzed in detail, have been found in many of the telluride ores of
Boulder and La Plata Counties. Some specimens contain gold as well
assilver and hence can be classed as gold am