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EXPLANATION
- Paleozoic and younger sedimentary and igneous rocks

Proterozoic metasedimentary and metavolcanic rocks, showing general trend

Types of deposits
Stratabound sulfide deposit containing base and precious metals. Some sulfide
deposits are massive; in others, the sulfides are disseminated in silicate

Stratabound sulfide deposit, generally iron-rich, but locally containing some
base and precious metals. Type 2
Stratabound deposit containing scheelite (tungsten) and, locally, copper minerals.

Pre-metamorphic vein containing tungsten and copper. May represent parts of a
hydrothermal system that also formed stratabound deposits. Type 4
Massive sulfide deposit containing copper, nickel, and cobalt May be magmatic

Pegmatite containing base and precious metals. Metals may have been derived

from concealed stratabound deposits. Type 6
Bar symbols added to deposit type symbol indicate principal metals in

Numbers on map refer to entries in table 1. Symbols, including bars indicating

metal content, for deposits inside rectangular outlines on map are shown in
figures included in table 1
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LIST OF PROTEROZOIC DEPOSITS AND OCCURRENCES IN COLORADO CONTAINING
ZINC, COPPER, LEAD, SILVER, GOLD, TUNGSTEN,AND OTHER METALS

LOCALITY

NUMBER NAME

COUNTY

LOCALITY

NUMBER NAME

COUNTY

Fremont
Saguache
Custer
Gunnison
Chaffee

86 Adits on Grape Creek
73 Alaska mine

93 Amethyst prospect
64 Anaconda mine

55 Azurite No. 1 claim

Park

Park
Fremont
Park

Park
Gilpin
Park
Chaffee
Jackson
Fremont
Gunnison
Chaffee
Jefferson
Boulder
Larimer
Park

Park
Fremont
Jefferson

B and G claim

Badger Mountain claim

Baker Gulch prospect

Belmont tunnel

Betty mine

Blackhawk deposit

Blue Mountain prospect

Bon Ton mine

Cap-Rock mine

Charlene claims

Chicago mine

Cinderella No. 7 mine

Cook prospect

Copper King mine (Boulder County)
Copper King mine (Larimer County)
Copper King prospect

Copper Queen prospect

Cotopaxi mine

Cresswell mine

Denver City mine
Dewey prospect
F.M.D. mine

Saguache
Custer
Jefferson

Fremont
Gunnison
Gunnison

Four Claim group
Good Hope mine
Graflin mine

Park
Fremont

Great Western mine
Green Mountain mine

Routt
Routt
Gunnison
Grand

Greenville mine (lower)
Greenville mine (upper)
Headlight mine

High Lonesome mine

Jefferson
Chaffee
Gunnison
Fremont
Park
Fremont

Hosa Lodge mine
Independence mine
Ironcap mine

Isabel mine

Jasper Queen mine
Leeks lode

Routt
Gunnison
Park
Jefferson

Lower Slavonia mine
Lucille mine

Lues Gulch prospect
Malachite mine

Base from U.S. Geological Survey

EDITOR'S NOTE

The metallogenic map of stratabound exhalative and related occurrences in
Colorado is one of several planned or published preliminary and interim products of
a study of the distribution and setting of volcanogenic massive sulfide occurrences in
the western United States. Several occurrences on this map consist of disseminated
or stringer ores but are nevertheless included because they share many of the
features characterized in massive sulfide deposit models. Other types of base metal
occurrences are included because of their spatial association with massive sulfide
deposits. Most, if not all, of the occurrences on this map are inferred to have been
deposited in Proterozoic island arc environments.

The distribution of favorable host rocks for massive sulfide deposits are also
shown on the map. The host rocks are not necessarily formal stratigraphic units, and
they contain several lithologic types. They are shown here to delineate areas that
could contain undiscovered massive sulfide deposits.

INTRODUCTION

This report is concerned principally with stratabound exhalative deposits and
occurrences in Colorado, but several other types are also shown on the map and de-
scribed in the report. All of the deposits and occurrences are of Proterozoic age.

Proterozoic deposits and occurrences that contain base and precious metals,
tungsten, and other metals are widely distributed in Colorado—in the Park, Front,
and Sawatch Ranges, in the Wet Mountains, and in the Salida, Gunnison, and San
Juan regions. The Proterozoic deposits have been divided into six different types on
the basis of geologic criteria, and are shown with different symbols on the map and
distinguished by deposit type in table 1. These constitute nearly all of the known Pro-
terozoic deposits and occurrences that contain one or more of the following metals—
zinc, copper, lead, silver, gold, tungsten, nickel, and cobalt. A few occurrences
mentioned in the literature are omitted because their locations could not be deter-
mined accurately. Proterozoic deposits excluded from this report are: pegmatites that
are of value principally for their contents of feldspar, beryl, mica, and byproduct
minerals (Hanley and others, 1950); rare earth deposits (Young afd Sims, 1961);
beryllium-bearing greisens (Hawley, 1969); and deposits of titanium and aluminosili-
cate minerals (Sheridan and others, 1968; Marsh and Sheridan, 1976).

Deposits of Types 1, 2, and 3 are stratabound and probably originated as
exhalative syndepositional deposits. Other deposits include pre-metamorphic veins
containing tungsten and (or) copper (Type 4), a massive sulfide deposit containing
nickel, copper, and cobalt (Type 5), and a few pegmatites containing base and pre-
cious metals (Type 6).

In table 1, production information is included wherever available. Many of the
deposits were opened and worked late in the nineteenth century or early in the twen-
tieth century, and specific data for production in those early years are difficult to
obtain. Except where other references are indicated, production data was taken from
Mineral Resources of the United States (U.S. Geological Survey, 1883-1923; U.S.
Bureau of Mines, 1924-1931), and Minerals Yearbook (U.S. Bureau of Mines,
1932-1985).

GEOLOGIC SETTING

The Proterozoic deposits described in this report occur in Early Proterozoic
metamorphic rocks that are about 1,800 Ma (Tweto, 1980, p. 37). The progenitors of
the metamorphic rocks were sedimentary, volcanic, and subvolcanic intrusive rocks
(Tweto, 1977, p. D3). According to radiometric age determinations (Hedge and
others, 1967; Hedge and others, 1968; Hansen and Peterman, 1968; Silver and
Barker, 1968; Stern and others, 1971), a major period of Proterozoic regional
metamorphism and folding reached its climax in Colorado between 1,700 and 1,775
m.y. ago. According to Hedge (1969), isotopic data indicate that only a small amount
of time elapsed between the deposition of the rocks and this period of metamor-
phism. Lead isotope studies on samples of galena from Proterozoic sulfide deposits
(Type 1) in Colorado indicate an age in the same 1,700-1,800 m.y. range (Bruce
Doe, oral commun., 1979) as that determined for the host rocks. Syntectonic
intrusive rocks ranging in age from 1,650 to 1,730 m.y. are present in many areas,
and commonly are granodiorite and quartz monzonite of the Boulder Creek type
(Tweto, 1977, p. D12). Post-tectonic igneous rocks were intruded about 1,400 m.y.
ago and again about 1,000 m.y. ago (Tweto, 1977, p. D13).

The isotopic age data and the metamorphic textures of the rocks and ores indi-
cate that stratabound deposits of Types 1, 2 and 3, and the pre-metamorphic veins of
Type 4 were all metamorphosed simultaneously with their host rocks, during the
major period of Proterozoic folding and regional metamorphism. Although the age
of the nickeliferous massive sulfide deposit, Type 5, is uncertain, this deposit prob-
ably formed no later than the syntectonic intrusion of the Boulder Creek type rocks
and perhaps is even older. Occurrences of metals in pegmatites, Type 6, may have
been formed after the major period of regional metamorphism.

STRATABOUND SULFIDE DEPOSITS
AND RELATED OCCURRENCES CONTAINING BASE
AND PRECIOUS METALS (TYPE 1)

DISTRIBUTION AND GENERAL CHARACTERISTICS

Stratabound sulfide deposits and related occurrences containing base and pre-
cious metals (Type 1) are the most abundant and widespread of the six types of Pro-
terozoic deposits in Colorado. A total of 67 deposits occur in the following counties:
Jackson, 11; Routt, 4; Larimer, 1; Grand, 2; Jefferson, 6; Park, 9; Fremont, 6; Chaf-
fee, 10; Custer, 5; Gunnison, 9; Saguache, 4.

The stratabound Proterozoic sulfide deposits contain sphalerite, chalcopyrite,
and galena as the principal ore minerals of zinc, copper, and lead; silver and gold are
commonly present in noteworthy amounts. Gahnite, the green zinc spinel, occurs in
many of the deposits, ranging in abundance from accessory amounts to ore quan-
tities. In a few of the occurrences the principal base metal present is zinc in the
mineral gahnite.

Some of the stratabound ores are “massive sulfide ore ”, as defined by Sangster
(1972, p. 11), for they consist principally of base-metal sulfides or base- metal suifides
in a matrix of pyrite and (or) pyrrhotite. In the more highly metamorphosed terranes,
the stratabound ores are more commonly of the disseminated type, characterized by
concentrations of base-metal sulfides (+ gahnite) complexly intergrown with a matrix
of silicate minerals. Our use of the term “disseminated” for these ores should not be
misinterpreted as being equivalent to the “stringer” ores (sometimes called
“disseminated” or “vein” ores) recognized in the stratigraphic footwall of some
massive sulfide deposits elsewhere (Sangster and Scott, 1976, p. 176). Instead, the
“disseminated” deposits in Colorado are stratabound in the same way as the related
massive sulfide deposits, but, for reasons not understood, they contain base and pre-
cious metals in a matrix of silicate minerals rather than of predominant iron
sulfides.

The Proterozoic stratabound deposits and occurrences of Type 1 can be
divided into two major groups from the standpoint of regional metamorphism: (1)
deposits and occurrences in terrane that has been regionally metamorphosed mostly
to the lower amphibolite facies; (2) deposits and occurrences in terrane that has been
regionally metamorphosed to the upper amphibolite facies (sillimanite zone).
Approximately 80 percent of the known deposits and occurrences of Type 1 are in
the more intensely metamorphosed terrane. Although the original character of host
rocks and pre-metamorphic structures and textures can be recognized in parts of the
less intensely metamorphosed terrane, such features are difficult and often imposs-
ible to recognize in the more intensely metamorphosed rocks.

Custer
Saquache

Marion mine
Midland mine

Mill Gulch mine

Oliver prospect

Qutcrops

Outcrops (disseminated sulfides)
Pedro claims

Poncha Pass claim

Rocky Mountain mine

Round Mountain group

School Section prospect

Sedalia mine

Shafts on Grape Creek

Shaunee #33 prospect

Silver Glance mine

St. Joe tunnel

St. Louis mine

Stockton mine

Swede Group, mine No. 1
Swede Group, mine No. 2
Swede Group, mine No. 3
Swede Group, mine No. 4
Turret “skarn” deposit
Unnamed adit

Unnamed adit

Unnamed adit La Plata
Unnamed adit and prospect pits Chaffee
Unnamed mine, ridge south of Green Creek Chaffee
Unnamed prospect Jackson
Unnamed prospect Jackson
Unnamed prospect Jackson
Unnamed prospect Jefferson
Unnamed prospect Custer
Unnamed prospect Custer
Unnamed prospect La Plata
Unnamed shaft Jackson
Unnamed shaft Jackson
Unnamed shaft Jackson
Unnamed shaft and prospects Park
Upper Slavonia mine Routt
Venture No. 1 claim Fremont
Victory group Park
Vulcan mine Gunnison
West (tungsten) prospect Park
White Iron mine Gunnison
Wolverine mine Jackson
Workings on north slope, Dawson Mountain Fremont
Yukon mine Saguache
Zirkel mine Jackson —

Park
Fremont
Chaffee
Pitkin
Park
Chaffee
Fremont
Park
Park
Chaffee
Fremont
Gunnison
Chaffee
Park
Grand
Chaffee
Jackson
Jackson
Jackson
Jackson
Chaffee
Park
Gunnison
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DEPOSITS AND RELATED OCCURRENCES (TYPE 1) IN TERRANE
METAMORPHOSED MOSTLY TO LOWER AMPHIBOLITE FACIES

Eleven Proterozoic stratabound sulfide deposits and related occurrences of
Type 1 are spatially related to a belt of greenstone, long known as the “Gunnison
gold belt’ (Lakes, 1896). This belt of metavolcanic rocks, the Dubois Greenstone
(Early Proterozoic), together with related intrusive rocks, trends northeast from the
Lake Fork of the Gunnison River for about 30 mi and is as much as 7 mi wide
(Sheridan and Raymond, 19844, p. 6-7; Hedlund and Olson, 1981, fig. 1). D. C.
Hedlund and J. C. Olson (oral commun., 1977; 1981, p. 271) noted that although
most of the terrane in the Gunnison area has been metamorphosed to the lower
amphibolite facies, the grade in the western part of the greenstone belt is somewhat
higher and rocks contain staurolite, kyanite, or andalusite. They noted also that in the
easternmost part of the belt the rocks have been metamorphosed only to the
greenschist facies and that original features recognizable there include pillows in
metabasalts and shard and pumice fragments in felsic metavolcanics. The Dubois
Greenstone has been described by Hedlund and Olson (1975; 1981, p. 268-269).
Descriptions of the rocks and ores in this and intercalated units are included in
reports by Sheridan and others (1981), Drobeck (1981), Afifi (1981), and Sheridan
and Raymond (1984 a).

Two of the eleven deposits (Yukon and Alaska mines) are in metasedimentary
phyllite and schist (originally argillites, siltites, and graywackes). Nine of the deposits
are in host rocks belonging to the Dubois Greenstone. Host rocks include:
hornblende schist and amphibolite (originally basaltic and andesitic lavas); felsite and
felsite porphyry (originally flows and tuffs of rhyolite, quartz latite, and dacite); and
magnetite- bearing quartzite (originally iron-rich sea-floor chert). At the Denver City

mine, the host rock is a fragmental facies of a“quartz-eye” (porphyritic) rhyolite tuff.

Drobeck (1981, p. 280, 283) reported the presence of carbonate rocks at both the
Denver City and Iron Cap mines.

The stratabound sulfide deposits are elongate parallel to gradational and inter-
fingering contacts between mafic and felsic metavolcanic rocks (Sheridan and others,
1981, p. 274). Groups of deposits, such as those at the Vulcan and other mines in the
Powderhorn quadrangle, are strung out parallel to major contacts and to the abun-
dant intercalated thin beds of magnetite-bearing quartzite. The principal ore.
minerals are the base-metal sulfides sphalerite, chalcopyrite, and, locally, galena.
Some of the ores are massive, consisting of base- metal sulfides alone or in a pyrite- or
arsenopyrite-rich matrix. Others are of a disseminated type, consisting of base-metal
sulfides in a matrix rich in silicate minerals. In such ores, the sulfides commonly are in
laminae and elongate aggregates parallel to lithologic layering and foliation. Some of
the ores are crudely banded. The sulfides in the various types of ore are generally fine
grained (less than 1 mm), but locally are medium grained (1-5 mm). At the Headlight
mine, where the terrane has been metamorphosed to a somewhat higher grade than
the lower amphibolite facies, gahnite is also present in the ore. At the Vulcan and
Good Hope mines, a younger mineralizing event was superimposed on the Pro-
terozoic sulfide deposits; abundant tellurium was introduced and native sulfur
was formed.

The average grade of 13 samples from 8 mines and prospects in deposits of
Type1 in the Gunnison gold belt is: 5.3 percent zinc, 2.7 percent copper, 0.4 percent
lead, 1.2 oz of silver per ton (41 grams per metric ton), and 0.035 oz of gold per ton
(1.2 grams per metric ton). Major amounts of arsenic and minor amounts of titanium,
molybdenum, and tin occur in some of the deposits.

DEPOSITS AND RELATED OCCURRENCES (TYPE 1) IN TERRANE
METAMORPHOSED TO UPPER AMPHIBOLITE FACIES

A total of 56 Proterozoic stratabound sulfide deposits and related occurrences
of Type 1 are distributed in terrane metamorphosed to the upper amphibolite facies
(sillimanite zone of regional metamorphism) in the northern Park Range, Front
Range, Wet Mountains, the Salida area, and locally in the Sawatch Range northeast
of Gunnison. At places, the metamorphic grade is even higher because, in the vicinity
of three mines and prospects in the southern Wet Mountains, the rocks have been
metamorphosed to the amphibolite-granulite transitional facies. The Proterozoic
deposits and their host rocks in these widely distributed areas of Colorado have been
described in reports by Sheridan and Raymond (1977; 1978; 1982; 1984 a; 1984b),
Raymond and Sheridan (1980), Raymond and others (1980), and Taylor and
others (1984).

In most of the areas studied, feldspar-rich gneisses and amphibolites are abun-
dant and are interlayered with varying amounts of sillimanitic gneiss or schist, calc-
silicate gneiss and, locally, impure marble. Although original textures and structures
have been mostly destroyed by the intense regional metamorphism and deforma-
tion, studies in many of the areas have indicated that this Proterozoic gneiss complex
consists of interlayered metavolcanic and metasedimentary rocks. Many of the
feldspar-rich gneisses are interpreted as having been derived from felsic volcanic
rocks, and many of the amphibolitic rocks are interpreted as having been derived
from mafic volcanic rocks. The sillimanitic schists and gneisses, the calc-silicate
gneisses, and the impure marbles are interpreted as having been shales and
limestones.

Interlayered within these rocks are thinner units of less-abundant lithologies
that appear to be especially favorable as host rocks of the Proterozoic sulfide deposits
of Type 1. These lithologies include, in varying proportions: (1) biotite-quartz
gneisses and schists containing variable amounts of garnet, plagioclase, sillimanite,

andalusite, and cordierite; (2) magnesium-rich gneisses containing variable amounts -

of cordierite, light-colored amphiboles (anthophyllite and (or) cummingtonite),
phlogopite, and magnesium chlorite; (3) thin dark-colored amphibolites consisting
principally of hornblende and plagioclase; (4) calc-magnesium-silicate gneisses and
impure marbles containing such minerals as forsterite, clinohumite, clinopyroxene,
garnet, scapolite, vesuvianite, amphiboles, quartz, and calcite; (5) locally, gneisses
that contain varying proportions of magnesium amphiboles, orthopyroxene, and
sapphirine. Gahnite and other zincian spinels occur characteristically in the host
rocks of many of the deposits. Although magnetite-quartz iron formation is not as
abundant as in the Gunnison area, it occurs in the immediate vicinity of some of the
deposits and in the same general area as other deposits.

Although the stratabound deposits were probably originally discoidal or tabular
in shape, the tight folding accompanying the regional metamorphism has modified
many of the deposits into elongate bodies that plunge along fold axes. An example is
the deposit at the Greenville mine in the northern Park Range that is concentrated in
the keel of a syncline and appears to plunge parallel to the axis of this fold. Similarly,
the deposit at the Sedalia mine in the Salida area occurs in the core of a major drag
fold and apparently is elongate down the plunge of the fold (Sheridan and Raymond,
1984b, p. 17).

Sphalerite, chalcopyrite, and galena are the principal ‘ere minerals of these
deposits, but silver and gold may be present in noteworthy amounts. Gahnite is pre-
sent in many deposits and ranges in abundance from accessory amounts to possible
ore concentrations. Some of the ore is massive. For example, at the Sedalia, Betty,
and Marion mines some of the ore consists largely of the base- metal sulfides. Some
specimens of ore from the F.M.D. mine and mines in the Grape Creek area consist of
base-metal sulfides in a matrix of pyrrhotite and (or) pyrite. More commonly,
however, the ores are of the disseminated type; the sulfide minerals are aligned along
the layering and foliation, and the matrix consists mainly of silicates like those in the
host rocks, together with variable amounts of gahnite and magnetite. In these dis-
seminated varieties, iron sulfides are present only in minor quantities. The sulfide
minerals are most commonly medium grained, although fine- and coarse-grained
varieties occur also. In the calc-silicate rocks and impure marbles, the sulfides are dis-
seminated as scattered clots and aggregates.

The average grade of 98 samples from 46 of the mines and prospects contain-
ing deposits of Type 1 in the upper amphibolite terranes is: 5.0 percent zinc, 2.5 per-
cent copper, 0.7 percent lead, and 1.6 oz of silver per ton (54 grams per metric ton).

CONTOUR INTERVAL 500 FEET
NATIONAL GEODETIC VERTICAL DAUTM OF 1929

The average gold content of 49 samples from 32 mines and prospects is 0.02 oz per
ton (0.7 gram per metric ton). Minor amounts of molybdenum, cadmium, tungsten,
nickel, cobalt, titanium, and bismuth occur in some of the deposits. :

ORIGIN

The authors believe that the origin of Proterozoic stratabound sulfide deposits
and related occurrences of Type 1 probably involved syngenetic deposition with the
protoliths of their host rocks. Deposition of the metallic constituents probably
occurred as the result of exhalative discharge of hydrothermal fluids from vents in the
sea floor. Because many of the deposits occur in terrane that consists of abundant
rocks of known or inferred volcanic origin, such deposits may also be termed
volcanogenic. Some deposits, however, occur in terrane where rocks of volcanic
origin are less abundant. Such deposits are believed to have originated also by syn-
depositional exhalative processes, even though they probably should be termed dis-
tal or perhaps sediment-hosted in contrast to those deposits of proximal volcano-
genic affinity. The geologic features of these deposits are very similar to those of
numerous sulfide deposits considered to be exhalative syndepositional deposits
(Hutchinson, 1982) and volcanogenic or volcanic-hosted deposits (Sangster, 1972;
Hutchinson, 1973; Sangster and Scott, 1976; Franklin and others, 1981) in other
parts of the world.

Giles (1974) suggested that the less intensely metamorphosed Precambrian
terrane of southern Colorado might be included with that of northern New Mexico as
a volcanogenic massive-sulfide metallogenic province. Features noted by Sheridan
and others (1981, p. 276) that support this volcanogenic interpretation include: (1)
location of most of the known deposits within the metavolcanic belt, which composes
a significant part of the region; (2) elongation of stratabound deposits parallel to con-
tacts between mafic and felsic metavolcanic rocks; (3) apparent stringing out of a
group of deposits parallel to major contacts and to beds of magnetite-bearing
quartzite (metachert); (4) occurrence of sulfides, commonly as laminae and elongate
aggregates parallel to lithologic layering and foliation; (5) crude banding in some of
the ores. Drobeck (1981) also concluded that the deposits he studied in the Gun-
nison gold belt formed originally by syngenetic subaqueous fumarolic activity.

In the more intensely metamorphosed terranes of Colorado, the deposits of
Type 1 have the following features supporting their interpretation as exhalative
deposits and in many, or possibly most, cases as deposits of volcanogenic affinity.
Similar to their counterparts elsewhere in the world, the deposits commonly occur in
clusters such as those in the Salida area, the northern Park Range, Jefferson County
in the Front Range, and two areas in the Wet Mountains. Moreover, the fact that the
deposits are stratabound and commonly occur in rocks such as garnetiferous
gneisses and magnesium-rich rocks containing cordierite and magnesium amphi-
boles strongly suggests that all had the same mode of origin (Sheridan and Raymond,
1984 a; 1984b). Although these host rocks and other thin interlayered hosts, such as
calc-silicate gneisses and impure marbles, are probably of metasedimentary origin,
they are subordinate to thick sequences of felsic and mafic rocks believed to be
largely of bimodal volcanic origin. Geologic settings involving such bimodal
volcanism are suggestive of a rift environment within an island arc setting, rather than
that of an oceanic spreading center (Sheridan and Raymond, 1984b, p. 25).

STRATABOUND SULFIDE DEPOSITS,
GENERALLY IRON-RICH, BUT LOCALLY CONTAINING
SOME BASE AND (OR) PRECIOUS METALS (TYPE 2)

Stratabound iron-rich sulfide deposits of Type 2 include two deposits in La
Plata County, several occurrences in Pitkin County, and one deposit in Saguache
County. Sulfides, principally pyrite, typically occur as disseminations in apparently
favorable layers in the gneisses and schists and these deposits locally contain some
base and (or) precious metals. These deposits, like those of Types 1 and 3, are
believed to be of exhalative sea-floor origin. Because they occur in terranes consist-
ing of from partly to largely metavolcanic rocks, they are very likely volcanogenic but
probably distal from the inferred sea-floor vents.

Sparsely disseminated pyrite and minor chalcopyrite occur in metavolcanic
rocks in the Vallecito Creek-Lake Fork area of the San Juan Mountains (Steven and
others, 1969, p. F41). At one of these occurrences in La Plata County, an adit opens a
thin veinlet of sulfide minerals containing lead, zinc, and silver; another prospect con-
tains copper.

Tweto (1974) mapped several layers containing disseminated sulfides in
hornblende and calc-silicate gneisses in Pitkin County, in the west- central part of the
Holy Cross quadrangle. Reconnaissance examination of a few of these localities
indicated that the sulfide is pyrite, but no base-metal sulfides were observed.

The Midland mine (Sheridan and others, 1981, p. 275) in Saguache County is
in a Type 2 deposit consisting of abundant pyrite in a magnetite-bearing quartzite.
The gold content of two samples from the deposit ranges from 1.76 to 33.9 grams
per metric ton, but the base-metal content is extremely low.

STRATABOUND DEPOSITS CONTAINING
TUNGSTEN (SCHEELITE) AND;-LOCALLY, COPPER (TYPE 3)

Stratabound tungsten-copper deposits of Type 3 are abundant in Colorado.
Seventeen of them are listed in this report 10 in Park County, 5 in Fremont County,
and 1 each in Gilpin and Chaffee Counties. Other known occurrences are omitted
from this compilation either because their location could not be determined
accurately, or because the occurrence is regarded as only of minor interest
Tungsten-copper deposits of Type 3 have been described by Tweto (1960), Belser
(1956), and Heinrich (1981).

The tungsten-copper deposits typically occur in calc-silicate gneisses (Tweto,
1960, p. 1410-1411; Heinrich, 1981, p. 3, 36-41), which are a group of rocks that
contain various combinations of calcium- and magnesium-silicate minerals. Layers
and lenses of calc-silicate gneiss are widely distributed in the Proterozoic terranes of
Colorado but are volumetrically small in comparison to the other metasedimentary
and metavolcanic gneisses.

Scheelite and, locally, copper minerals are disseminated erratically in some
layers and lenses of calc-silicate gneiss. Tweto (1960, p. 1410) reported that such
occurrences of scheelite are generally in medium-dark varieties of gneiss that contain
large amounts of clinozoisite, vesuvianite, garnet, or diopside. Less commonly,
scheelite occurs in light-colored gneisses that contain abundant wollastonite,
tremolite, scapolite, and plagioclase. The scheelite forms grains ranging from tiny
anhedral specks to large euhedral tabular grains weighing as much as 45 pounds
(Tweto, 1960, p. 1411). Compositionally, the scheelite in these deposits shows a
viide range in content of the powellite (CaMoQ,4) molecule. Copper minerals obser-
ved in these deposits are commonly chalcopyrite and bornite, but their distribution is
erratic, and they are not present in some of the deposits.

We believe that the stratabound tungsten-copper deposits originated in a man-
ner similar to the deposits of Type 1—as exhalative syndepositional deposits. The
fact that they are always in calc-silicate gneisses suggests that they must be distal
deposits. Reasons for interpreting them to be of exhalative origin include their
stratabound character and their occurrence in the same general layered successions
asType 1 deposits. For example, in the vicinity of Guffey, in Park County, and Wilker-
son Pass, in Park County, numerous deposits of Type 3 occur in the same general
area as deposits of Type 1. The two types of deposits also occur in the same general
area in part of Fremont County. Deposits of Types 1 and 3 may be gradational
because we found scheelite in samples from the Cinderella No. 7 deposit and it was
also reported at the Sedalia mine{(Tweto, 1960, p. 1421), both in the Salida area.

Taylor and others (1984, p. 15) believed that the metals in these deposits, classed as
Type 1 and Type 3 in the present report, were deposited concurrently with the host
sedimentary and volcaniclastic rocks.

PRE-METAMORPHIC VEINS CONTAINING TUNGSTEN
AND (OR) COPPER (TYPE 4)

Pre-metamorphic veins of Type 4 include tungsten-copper veins at the Stock-
ton mine and seven other mines and prospects in the Cleora district, southeast of
Salida in Chaffee County. These deposits have been described by Tweto (1960, p.
1420-1422), Belser (1956, p. 5-7), and Heinrich (1981, p. 56-60). The principal
occurrences of tungsten (scheelite) and copper minerals in the Cleora district are in
quartz veins and in scapolite-bearing rock adjacent to some of the veins. Scheelite
was also noted in vesuvianite- grossularite-diopside rock at the Stockton mine (Hein-
rich, 1981, p. 58). We suggest that these tungsten-copper veins may be products of
the same type of hydrothermal system that deposited exhalative deposits. These
veins may represent part of a shear zone feeder system for stratabound tungsten-
copper deposits; such stratabound deposits may either have been removed by ero-
sion in the Cleora area or remain concealed in the adjacent area.

Pre-metamorphic copper-bearing veinlets of Type 4 make up the deposit at the
Graflin mine in Saguache County. Afifi (1981, p. 291) described these as foliated
veinlets of biotite, pyrite, and chalcopyrite and considered them to have been formed
by pre-metamorphic fracture filling.

MASSIVE SULFIDE DEPOSIT CONTAINING NICKEL, COPPER,
AND COBALT (TYPE 5)

The only known deposit of Type 5 is the massive sulfide deposit at the Copper
King mine in Boulder County. The deposit occurs in a lenticular layer of amphibolite
in biotite schist near a batholith of Boulder Creek Granite (Goddard and Lovering,
1942, p. 349). Gabbro, possibly coeval with the granite but perhaps older, is exposed
in the lower workings. Most of the ore consists of pyrrhotite partly replaced by nic-
colite and pentlandite; some chalcopyrite and pyrite are also present (Lovering and
Goddard, 1950, p. 70). The ore occurs in the coarser grained, more calcic parts of the
amphibolite, thus resembling some deposits of Type 1. The age of the deposit relative
to the age of the stratabound deposits of Type 1 is uncertain. It probably formed no
later than the syntectonic rocks of the Boulder Creek type and perhaps formed even
earlier. The origin of the deposit is also uncertain, but it could be a magmatic segrega-
tion related to the gabbro.

PEGMATITE DEPOSITS CONTAINING BASE
AND PRECIOUS METALS (TYPE 6)

Two copper-bearing pegmatites in Fremont County and two base- and
precious-metal-bearing pegmatites in Jackson County are deposits of Type 6.
Although the pegmatitic deposits are younger than the stratabound deposits of Type
1, they are included because they could have derived their metallic constituents from
stratabound deposits. It is known that pegmatites occurring in metamorphic rocks
rich in sillimanite, garnet, or magnetite commonly contain relatively coarse grains or
aggregates of these same minerals. In the same way, pegmatites within gneisses con-
taining gahnite at times contain coarser grains of gahnite. Stratabound deposits of
Type 1 are known to occur in the same general regions as the deposits of Type 6, and
these younger deposits in pegmatitic rocks may be indicative of concealed Type
1 deposits.

ASSESSMENT OF ECONOMIC POTENTIAL

Of the deposits described in this report, the stratabound sulfide deposits of
Type 1 are considered to have the greatest economic potential The deposit at the
Sedalia mine probably contains at least 1 million tons of ore, and exploration at depth
might greatly increase this estimate (Sheridan and Raymond, 1984b, p. 1); the mine
is believed to have excellent potential as a source of zinc and copper ores containing
subordinate amounts of lead, silver, and gold. Any evaluation of the economic poten-
tial of the Type 1 deposits must consider their downplunge extents. One of the
deposits classed as Type 2— at the Midland mine— could be considered as a potential
source of gold, because selected samples indicated as much as nearly an ounce of
gold per ton. Search for similar gold-rich deposits seems pertinent. Although
deposits of Types 3 and 4 have been sought as sources of tungsten, the erratic dis-
tribution of scheelite and the widely scattered concentrations have discouraged pros-
pecting except in times of high tungsten prices (Taylor and others, 1984, p. 16).
Detailed studies and exploration at the Copper King mine in Boulder County could
conceivably result in its having a potential for nickel, cobalt, and copper. Type 6
deposits probably have no significance as resources of base and precious metals
themselves, but may indicate areas desirable for exploration for concealed deposits
of Type 1.
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Table 1.—Proterozoic deposits and occurrences of zinc, copper, lead, silver, gold, tungsten, nickel, and cobalt in Colorado Table 1.—Continued
Figures Locality Name Location! Metals Remarks References F@uns Locality Name Locationl Metals Deposit Remarks References
number number type2
BOULDER COUNTY 64 Anaconda mine 38 20 29.790N/ Zn, Cu, Pb, 1 Deposits near the old mining community of Spencer were reported by Rickard 71, 68, 38, 70, 59,
107 06 02.842W Ag, Au (1896, p. 316) as being among the most promising discoveries of 1895. The mines 89
20 Copper King mine 40 03 19.116N/ Ni, Co, Cu Lovering and Goddard (1950, p. 70) reported that about 3,000 tons of nickel ore 28, 52, 70 opening these deposits include the Anaconda, Headlight, and Ironcap. No
105 25 13.035W were mined from this property in 1942. production data are available for the early mining history of any of these
mines. Records indicate that considerable quantities of copper ore were shipped
CHAFFEE COUNTY from the Anaconda mine in 1916, 1917, and 1918.
40  Unnamed adit and 38 51 43.281N/ Cu, Ag 19, 3 65 Ironcap mine 38 20 42:983N/ Cu, Zn, Ag, 1 See remarks concerning the Anaconda mine. 21, 71, 38, 68, 70,
prospect pits 106 16 04.593W 107 04 58.292W Au 59
106°02'30" 105°57'30" 66  Good Hope mine 38 20 36.322N/ Zn, Cu, Pb, 1 The deposit at the Good Hope mine is continuous with the deposit at the Vulcan 24, 32, 71, 15, 21,
38°40 Figure 1. Localities 53-57 107 00 23.456W Ag, Au mine. Production data are included with the data for the Vulcan. 38, 67, 68, 70
53 Independence mine 38 38 13.027N/ Zn, Cu, Ag, Records of the Colorado Bureau of Mines indicate that the Independence mine was 51, 7, 65, 68, 70, 67 Vulcan mine 38 20 36.946N/ Zn, Cu, Ag, 1 The Vulcan mine was located in 1895 (Eberhart, 1969, p. 293). The deposit 21, 71, 49, 50, 32,
105 59 54.750W Au located in 1895 and that "quite a lot" of ore was sacked at the mine in 1899. 41, 11, 89, 88 107 00 14.227W Au extends from the Vulcan, westward through the adjacent Mammoth Chimney claim, to 11, 38, 65, 67, 68,
Data obtained from Mineral Resources Yearbooks indicate that the Independence the Good Hope mine (Hedlund and Olson, 1975). The Vulcan-Good Hope deposit 70, 92, 22, 89, 87
o3 54 was one of the principal producers in the Turret district in 1906. Shipments reportedly produced $500,000 in gold and silver (approximately 25,000 gold ounce
& were noted from the mine in 1910 and 1911. A considerable quantity of copper equivalents) between 1898 and 1902 (Drobeck, 1981, p. 284). Shipments of
—& ore was shipped in 1917, and a car of ore in 1918. Several shipments of considerable amounts of ore from the Vulcan—-Good Hope deposit were made in
55 copper-gold-silver ore were made in 1935. 1916-1918. Colorado Bureau of Mines records indicate that 100 tons of ore
grading 2.5 oz/ton Au and 12 oz/ton Ag were shipped in 1919. Small shipments
54  Turret "skarn" 38 38 12.904N/ Cu, Zn 7, 41, 43, 70 were made in 1925 and 1929, and in 1930 a shipment of 99 tons contained 6.4 oz
deposit 105 59 25.050W gold/ton and 13.7 oz silver/ton. Although the Vulcan-Good Hope deposit is
ey principally a stratabound Precambrian deposit, a younger mineralizing event
55 Azurite No. 1 38 37 53.026N/ Zn, Cu, Ag 90, 7, 65, 68, 41, introduced abundant tellurium.
claim (Ace High 106 00 15.630W 70
57 and Jackpot 69 Graflin mine 38 27 56.481N/ Cu 4 1
‘*L prospects) 106 50 45.571W
38°35"
Figure 1. Localities 53-57 S 1353391;;7;2% B O 63, 68; €9, 70 10651130 —
‘ 38°26'30 Figure 6. Localities 70-73
57 Sedalia mine 38 35 21.653N/ Zn, Cu, Pb, The Sedalia mine was the largest producer of any of the mines in Proterozoic 16, 51, 44, 91, 69, 70 70 sh #33 38 25 46.264N Fe? i 1
106 01 11.669W Ag, Au sulfide deposits in Colorado. The deposit was located in 1881 (Van Alstine, 20, 80, 65, 66, 67, ® pr::;:Et 106 20 Zé 6176 =
1974, p. 13). From 1888 through 1918 the mine produced about 90,000 tons, 68, 7, 41, 92, 8, = )
principally from oxidized zinc and copper ores in the upper part of the deposit 70 :*ﬁ ‘
(C. H. Swanton, unpublished data). The average base and precious metal contents
of ore shipments for the years 1915 through 1918 ranged as follows: copper, 3.39
to 4.85%; zinc, 17.35 to 22.93%; silver, 0.87 to 1.73 oz/ton; gold, 0.03 oz/ton
(J. V. Dodge, unpublished data). _4£]3
72
74 Silver Glance mine 38 30 40.688N/ Cu, Ag The mine was operating at least as early as 1900, but no production data are 70, 11
106 14 48.748W available.
See Saguache County for locality
Jo6°13 106°10° 38°22'30" numbers 71-73
i Figure 2. Localities 75-77 Figure 6. Localities 70-73
15 Cinderella No. 7 38 30 42.178N/ Cu, Zn, Ag, Samples contain tungsten, ranging from less than 200 to 2,000 ppm. 65, 68, 70 Figure 7. Localities 5-16
mine 106 11 43.953W Au 106°37'30” ; 106°30"
4 5 ¥ JACKSON COUNTY
76 Bon Ton mine 38 30 32.095N/ Zn, Cu, Pb, 13, 65, 68, 70 6
106 11 44.514W Ag, Au 5  Unnamed shaft 40 59 58.270N/ Cu, Ag 1 76
N2 106 33 44.338W
_*:m 77 Unnamed mine, 38 29 37.983N/ Cu, Zn, Ag, . 70
ridge south of 106 12 09.895W Au 6 Unnamed prospect 40 59 46.819N/ Cu, Ag, Au 6 765 70
Green Creek " 106 32 55.746W
= 8
78  Poncha Pass claim 38 26 11.253N/ W 3 83, 4, 4l 8 i 7 7 Wolverine mine 40 57 17.948N/ Cu, Zn, Pb, 1 The Wolverine mine and others listed here in Jackson County are all near the old 77, 76, 70, 65, 68,
106 05 59.819W ;;*1 13 106 34 43.122W Ag, Au mining community of Pearl. Prospecting was started in this area during the 11, 89
?§é14 three years prior to Spencer”s (1903, p. 163) visit. Although available records
79 Stockton mine 38 30 42.008N/ W, Cu 4 In addition to the Stockton mine, seven other mines and prospects are located in 83, 4, 41, 12 _+_15 indicate that development work continued at some of these properties as late as
o 105 57 42.325W tungsten—copper veins of the same type in this area near Cleora. These include 1929, records of production are limited to a few notes about the Wolverine mine.
38°28' the Grand View, Cleora No. 2, Mute Lode, Hub Tunnel, Uncle Andy, North Star, and Several cars of silver-copper ore were shipped in 1916 and shipments continued
Figure 2. Localities 7577 Saddle. Although the deposit at the Stockton was first worked for copper in the in 1917. Records of the Colorado Bureau of Mines indicate that production in
g . 1870"s and the presence of scheelite was noted during World War I, the only 1917 was 235 tons containing 4.48% copper, 0.0882 oz gold/ton, and 2.572 oz
recorded production of tungsten ore from the mines in this area was 2 tons L6 silver/ton.
shipped from the Stockton during World War II (Belser, 1956, p. 6).
8  Zirkel mine 40 57 27.376N/ Cui;; Pby Zny 6 175 165 70
CUSTER. COUNTY 106 34 30.413W Ag, Au
89  Unnamed prospect 38 13 30.332N/ Cu 19, 70 9 Unnamed shaft 40 57 40.398N/ Cu, Za, Pb, 1 76, 70
105 21 18.773W 106 31 59.758W Ag, Au
105°07'30” 105°05" 10  Unnamed prospect 40 57 46.878N/ Cu, Zn 1 70
38 Figure 3. Localities 90-93 —— 106 31 46.798W
90 Marion mine 37 58 58.537N/ Zn, Cu, Pb, The early history of the Marion mine is only partly known; a concentrating mill 9, 57, 55, 2, 68, Figure 7. Localities 5-16 11 Unnamed prospect 40 57 36.086N/ Cu, Zn, Ag 1 76, 70
105 05 47.336W Ag, Au was being constructed on the property as early as 1908. Shipments of zinc ore 65, 8, 26, 70, 89 106 31 37.357W
were made in 1909, but no other production data are available.
12  Swede Group, mine 40 57 09.601N/ Cu, Zn, Ag, 1 77, 70
- 91 Dewey prospect 37 58 24.,413N/ Cu, Zn 9, 57, 70 Mo, 1 106 32 42.299W Au
-+ 105 06 18.467W
13  Swede Group, mine 40 57 04.990N/ Cu, Zn, Ag, 1 77, 764 70
92 Unnamed prospect 37 58 28.510N/ Zn, Cu 57, 70 No. 2 106 32 38.935W Au
f;+_ (ngar Amethyst 105 06 11.953W
o |9 prospect) 14  Swede Group, mine 40 56 59.428N/ Cu, Zn, Pb, 1 77, 76, 70
No. 3 106 32 35.750W Ag
93 Amethyst prospect 37 58 27.649N/ Zn, Cu, Pb, 9, 57, 70
105 06 06.324W Ag 15 Swede Group, mine 40 56 43.803N/ Cu, Pb, Zn, 1 77, 76, 70
No. 4 106 32 38.455W Ag
FREMONT COUNTY
37°57'30" ; ¢ " - - B-10} 4. 41 70 16  Unnamed shaft 40 55 08.822N/ Cu 1 70
Figure 3. Localities 90-93 50 Charlene claims 38 40 23.359N/ W, Cu No shipments of tungsten ore are known (Belser, 5 Pe . . , 106 33 30.378W
105 32 39.440W
17 Cap-Rock mine 40 58 21.122N/ Pb, Zn, Cu, 1 76, 70
58 Four Claim group 38 37 42.279N/ W No shipments of tungsten ore were made (Belser, 1956, p. 10). 4, 41, 63 106 28 50.033W Ag, Au
105 30 43.690W
JEFFERSON COUNTY
59 Isabel mine 38 37 10.845N/ Zn, Cu, Pb, The shaft at the Isabel mine existed as early as 1906, but no early production 23, 52, 65, 68, 63,
105 28 31.169W Ag, Au data are available. Lovering and Goddard (1950, p. 68), referring to a 41, 70, 89 23  Cresswell mine 39 41 42.115N/ Zn, Cu, Pb, 1 Two shipments containing a small amount of gold, silver, copper, lead, and 65, 68, 64, 70, 88
manuscript report by Eckel (1932), noted that the workings at the mine were 105 22 00.143W Ag, Au Zifc were made 16 1949,
inaccessible in 1932; ranchers in the vicinity reported that the mine had been
idle for a number of years, but at one time a substantial quantity of high-grade 24 Hosa Lodge mine 39 43 21.616N/ Cu, Zn, Pb 1 52, 8, 70
lead-zinc ore was shipped. Production in 1946: 91 tons of zinc ore containing 2 105 19 50.314W
ounces of gold, 168 ounces of silver, 866 pounds of copper, 1,723 pounds of
lead, and 12,824 pounds of zinc. 25 Unnamed prospect 39 41 21.770N/ Cu, Zn 1 64
. ‘ 105 18 10.046W
60 Venture No. 1 38 37 41.285N/ %) Belser (1956, p. 8) reported that no production came from this claim. 4, 41
claim 105 27 56.795W 26 F.M.D. mine 39 40 50.745N/ Zn, Cu, Ag 1 The early history of the F.M.D. mine, like that of the nearby Malachite mine, 51, 52, 65, 68, 70
105 17 14.660W may date back to the latter part of the 19th century, but early records are not
80 Cotopaxi mine 3822 42.222N/ Zn, Cu, Pb), The  Cotopaxi mine apparently was active at least as early as the-18807s, but 51; 52, 60; 65, 68, available. At the time of Lindgren”s visit in 1907 (1908, p. 168), work had been
(Gumaer mine) 105 41 47.233W Ag, Au information on the early history and production is not available. Lindgren 41, 92, 8, 70, 89, suspended at the mine. No production data are available.
(1908, p. 166) noted that at the time of his visit in 1907 the mine had been 87, 88 _
idle for many years but that it was "at one time a considerable shipper of 27 Malachite mine 39 40 39.847N/ Cu, Zn 1 The original discovery was made about 1866 (Huff, 1963, p. 163; Morehouse, 1950, 51, ‘85 52, 45, 40,
copper ore." Shipments were made in 1910, 1911, 1912, and 1923. Two cars of 105 15 47.058W p. 20). Considerable oxidized ore was mined from a shaft in the western orebody 54, 92, 88
ore were shipped in 1927 and several cars were shipped in 1928. A shipment of 34 between 1888 and 1893 (Heiland and others, 1945, p. 2). Lindgren (1908, p. 169)
tons of zinc-copper-silver ore was made in 1942, Shipments of 3,284 tons of zinc reported that the value of the total production up to the time of his visit in
ore (containing some gold, silver, and copper) were made in 1943. Production in 1907 was estimated to be $35,000. Ore shipped from the eastern orebody between
1944: 2,688 tons of zinc ore containing 37 ounces of gold, 39,404 pounds of Sept. 1940 and March 1941, contained $44,000 worth of copper, gold, and silver
copper, and 1,278,274 pounds of zinc. Production in 1945: 3,862 tons of zinc (Huff, 1963, p. 164; Heiland and others, 1945). 1In 1946, about 3,100 tons of
ore containing 97 ounces of gold, 8,372 ounces of silver, 115,118 pounds of ore were treated to produce 167 tons of copper concentrates that contained 86
copper, 109,354 pounds of lead, and 1,047,077 pounds of zinc. Production in ounces of gold, 849 ounces of silver, and 85,030 pounds of copper. Some ore was
1946: 1,148 tons of zinc ore containing 19 ounces of gold, 1,811 ounces of produced in 1947 and 1948, but production data are not available for these
silver, 27,345 pounds of copper, 25,294 pounds of lead, and 267,600 pounds of years.
zinc; and 95 tons of copper ore containing 2 ounces of gold, 216 ounces of
silver, and 10,142 pounds of copper. Some copper-silver—-gold-lead ore was 29  Cook prospect 39 27 22.321N/ Cu, Zn, Pb, 1 29
shipped in 1947, but detailed data are not available. A small tonnage of zinc 105 12 59.782W Ag
ore was shipped in 1950. Production in 1952: 276 tons of zinc ore containing 7
ounces of gold, 242 ounces of silver, 6,000 pounds of lead, and 40,000 pounds of LA PLATA COUNTY
zinc.
94  Unnamed prospect 37 43 47.556N/ Cu 2 79
81 Rocky Mountain 38 19 43.381N/ W, Cu 3 Shipments of tungsten ore reportedly were made (Knisley, oral commun., 70, 48 . 107 32 51.210W
mine 105 33 52.847W 1982) in the late 1970”s or early 1980”s, but no data are available.
95 Unnamed adit 37 33 46.821N/ Pb, Zn, Ag 2 79
82  Baker Gulch 38 27 30.994N/ Cu 6 41 107 29 10.414W
prospect 105 27 23.810W
LARIMER COUNTY
83 Leeks lode 38 25 08.697N/ Cu 6 41, 17
105 27 09.837w 18 Copper King mine 40 51 00.127N/ Zn, Cu, U 1 A carload of zinc ore was shipped in 1920. Fifty-five tons of sulfide ore con- 74
(Larimer County) 105 29 46.174W taining 18.2% Zn was shipped in 1951. From December 1951 to August 1953 a total
84  Oliver prospect 38 23 07.882N/ W 3 Four tons of 2% W03 ore were produced in 1942 (Belser, 1956, p. 10). 4, 41, 12 of 652 tons of ore, with an average grade of 0.28 percent U30g, was shipped.
105 27 25.306W Production data from Sims and others (1958, p. 174-175).
85  Green Mountain 38 22 06.195N/ Zn, Cu, Pb, 1 An appreciable tonnage of copper—silver-gold ore was shipped in 1914. Several 58, 56, 41, 65, 68, PARK COUNTY
mine (Copper Boy 105 23 32.173W Ag, Au cars of copper ore were shipped in 1917 and 1918. A small lot of gold ore was 70, 89, 88
mine) shipped in 1937; a car of copper ore was shipped in 1938, another in 1939, and 30  Belmont Easnel 39 07 56.882N/ Cu 1 70
a shipment of 31 tons of copper-silver ore was made in 1941. Copper ore was 105 31 57.829W
mined from this mine again in 1954.
105°33 105°28'30"
J05°22° 105°15' 39°03'30" Figure 8. Localities 31-35
38°25 Figure 4. Localities 86-88
31 Pedro claims 39 02 03.761N/ W 3 Belser (1956, p. 22) reported that no tungsten ore had been shipped. 4, 83, 4
86 Adits on Grape 38 23 27.886N/ Zn, Cu, Pb, 0t Production data for shafts on Grape Creek probably includes ore from these 58, 65, 68, 92, 70 105 31 55.278W
Creek (Horseshoe 105 19 47.354W Ag, Au nearby adits. n;+:%
8 It s %o ot 32 Unnamed adit 39 02 15.687N/ Cu 1 70
4 Section mine) 105 31 03.651W
87 Shafta on Grape 38 23 28.039N/ 2, G, R, L Tiacly history of these workings on Giape Ceask 1in ot rec9rded. Lisane 38, 63, 68, 92, 10, o1 33 Great Western mine 39 02 16.831N/ Cu, Zn, Pb, 1 It is not known when the Great Western mine was first opened, but the workings 34, 70, 89, 88
Creek (Horseshoe 105 19 40.562W Ag, Au in 1943: 1,576 tons of zinc-lead ore averaging 6.8 percent zinc and 4 percent 88 39°01 (Shafts at 105 30 51.805W Ag, Au were being dewatered and development work was being done in 1917. Zinc ore
mine, School lead. Production in 1944: 1,384 tons of zinc-lead ore containing 33 ounces of Figure 8. Localities 31-35 Wilkersok Pass) averaging about 7 percent zinc was shipped in 1943, but detailed production data
Section mine) gold, 672 ounces of silver, 15,005 pounds of copper, 68,698 pounds of lead, and are not available. Production in 1944: 1,354 tons of zinc ore containing 18
194,296 pounds of zinc. Shipments of zinc-lead or? were made in 1945 but, ounces of gold, 26,356 pounds of copper, 3,564 pounds of lead, and 176,403
except for 3 cars listed for late 1945, no production data are available. pounds of zinc. Production in 1945: 1,090 tons of zinc-copper ore containing 8
Production in 1946: 609 tons of zinc ore. Zinc ore containing some copper and ounces of gold, 15,137 pounds of copper, 89,840 pounds of zinc, and small
silver was mined in 1947, but detailed data are not available. aounts of allvereand Toad.
88 Workings on north 38 23 29.714N/ Zn, Cu, Ag 1 These workings apparently date back to 1898 (Eberhart, 1969, p. 441), but 70, 22 34 % Joe: Bsanel 39 02 08.347N/ W 3 Belser (1956, p. 22) reported that no tungsten ore had been shipped. 4, 34, 41
38°20’ slope, Dawson 105 18 09.125w information about production, if any, is lacking. : 105 29 36.573W
Figure 4. Localities 86-88 At aln
35 Badger Mountain 39 02 08.309N/ Zn, Cu, Pb, 1 70, 34
i e claim 105 29 19.174W Ag
22 Blackhawk deposit ?gsagszgabgggé . 3 &3 ml 36 Round Mountain 39 02 24.865N/ W 3 A shipment of 14 tons of ore containing 0.63% W was made during World War II 4, 83, 34, 41, 12
: group 105 26 30.081W (Belser, 1956, p. 23).
GRAND COUNTY. 37 Victory group 39 03 00.767N/ W, Cu 3 Belser (1956, p. 23) reported that no shipments had been made from this 4, 83, 34, 41, 12
105 2 2e =
19 High Lonesome mine 40 04 31.708N/ Cu, Zn, Ag 1 52, 70 +. 322618 property
105 44 31.704w 38 Jasper Queen mine 39 01 36.373N/ W, Cu 3 Production during World War II: 3,700 lbs of ore containing 1.30% WO5; 14 tons 4, 83, 34, 41, 70,
105 24 51.798wW f taini 0.62% WO Bel , 1956, p. 24). The ore also contained minor 12
21 St. Louis mine 39 49 36.599N/ Zn, Cu, Pb, 1 52, 81, 70 wiiflesi g, St (el Bs 24) &d mino
105 56 39.062W Ag
39 Unnamed shaft and 39 02 15.205N/ W 3 These workings may correspond to those described by Belser (1956, p. 24) as the 4, 83, 34, 41
Do i prospects 105 24 19.013wW Jeffereyes Group; he reported that no tungsten ore had been shipped from this
ty.
51 Lucille mine 38 36 43.832N/ Zn, Cu, Ag 1 Mining was in progress as early as 1882 (Crawford and Worcester, 1916, p. 107). 70, 14 property
106 34 52.224W No production data are available. Our studies suggest that the mine contains 41 Blue Mouktain 38 55 44.287N/ Cu 1 9. 41
both a minor stratabound deposit and a younger (Precambrian?) vein deposit. prospect 105 21 00.348W &
52 Chicago mine 38 36 43.380N/ Cu, Zn 1 This mine is listed by Crawford and Worcester (1916, p. 111) as being productive 70, 14 ; 48 10.717N W Bel 1956 25 ted EhaE tiad 5 Kioed 4. 41
106 34 45.158W mostly in the 1880°s. No production data are available. Our studies suggest e A 535 37 25 088é - She » P d—ica = it een shippe ’
that, like the nearby Lucille, this mine countains both a minor stratabound ' °
Prg@ambrian deposit and a later (Precambrian? or younger) vein deposit. 43  School Section 38 47 40.545N/ ") 3 A sample from a 12-foot-deep cut assayed 0.84% WO3 over a l6-foot length, but 4, 41
prospect 105 36 49.935wW no ore had been shipped from the property (Belser, 1956, p. 25).
107°12/30" 07
38°22'30" 105°35° 105°32'
38°45' Figure 9. Localities 44-47
fqﬁ 44  Betty mine (Lone 38 44 19.348N/ Zn, Cu, Pb, 1 The Betty mine may have been in existence as early as 1911, when the first 23, 52, 6, 42, 65,
J6 63 3 Chimney mine) 105 33 54.742W Ag, Au production was reported from the Mill Gulch mine (also in the Freshwater or 41, 5, 68, 70, 18
=+1 4 ts Guffey district). Copper—zinc ores were produced from the mine as late as
¥ —%; Giyk, the 1960°s (Dell, unpublished data), but no production data are available.
67
64
-4Q1 45 Copper King 38 43 50.510N/ Cu, Ag 1 Copper ore containing some silver reportedly was shipped from the deposit 52, 30, 41, 70
Py prospect 105 34 02.905W (Lovering and Goddard, 1950, p. 69), but no production data are available.
38°42' 46  Copper Queen 38 43 49.218N/ Cu 1 41, 70
3819
Figure 9. Localities 44-47 pEaspecy 105 33 47.878W
Figure 5. Localities 61-67 Figure 5. Localities 61-67
47 Mill Gulch mine 38 42 26.718N/ Zn, Cu, Ag, ) Oxidized copper ore was shipped from the Mill Gulch mine in 1911 and in 1917. 52, 65, 68, 4l 70,
61 White Iron mine 38 20 03.185N/ Ag, Au, As 1 Several hundred tons of arsenic ore were shipped in 1923. 71, 68, 70, 89 105 34 07.561wW Au No other production data are available. Lovering and Goddard (1950, p. 69) 89
107 12 06.726W noted that the ore, according to A. B. Dell, contained silver and was rich in
native copper.
62  Unnamed adit 38 21 06.259N/ Cu 1 70
107 10 41.607wW 48 West (tungsten) 38 44 03.804N/ W, Cu, Ag, 3 Belser (1956, p. 25) reported that no scheelite ore had been shipped from the 6, 4, 41, 5, 70
prospect 105 31 21.528W Au property.
63 Headlight mine 38 21 00.690N/ Zn, Cu, Pb, 1 See remarks concerning the Anaconda mine. No early production records are 71, 70, 38, 67, 68,
107 06 51.856W Ag, Au, As available; records indicate that a car of copper ore was shipped in 1919, 59 49  Lues Gulch 38 43 39.997N/ W 3 Belser (1956, p. 25-26) reported that no tungsten ore had been produced. 4, 41
prospect (Skinney 105 31 04.273W
prospect)
PITKIN COUNTY
28 Outcrops 39 21 29.219N/ 2 84, 705 93
(disseminated 106 27 32.603wW
sulfides)
56 Pierce, D. S., 1970, Petrology of the Copper Boy Cu-Zn skarn deposit, Fre- mineral deposit occurrences: U.S. Geological Survey Open-File Report tion on Iron resources in the Irving Formation, by J. E. Gair and Harry S —
mont County, Colorado: Ann Arbor, Mich., University of Michigan 82-795, p. 92-99. Klemic: U.S. Geological Survey Bulletin 1261-F, p. F1-F187. -
M.S. thesis. 68 1984 a, Precambrian deposits of zinc-copper-lead sulfides and zinc 80 Swanton, C. H,, unpub. data. 40°43' Lotk ; u
L. . _ X Figure 10. Localities 1-2
57 Raymond, W. H,, Leiggi, P. A., and Sheridan, D. M., 1980, Sapphirine in Pre- spinel (gahnite) in Colorado: U.S. Geological Survey Bulletin 1550, 81 Taylor, R B, U.S. Geological Survey, unpub. data.
cambrian rocks associated with stratabound sulfide deposits, Custer 31 p. 82 Taylor, R B, Stoneman, R J., and Marsh, S. P,, 1984, An assessment of the 1 Greenville mine 40 41 51.991N/ Zn, Pb, Cu, 1 Assessment work was being done at the Greenville mines as early as 1930, but the 75, 70, 87, 88
County, Colorado: U.S. Geological Survey Bulletin 1513, 22 p. 69 1984b, Preliminary report on the geology of the Sedalia mine area ™~ mineral resource potential of the San Isabel National Forest, south- 1 (lower) 106 53 53.024W Ag, Au discovery and development work may have been done much earlier. Production in
58 Raymond, W. H,, and Sheridan, D. M., 1980, Data on some Precambrian and its Proterozoic deposits of base- metal sulfides and gahnite, Chaffee central Colorado, with a section on Salable minerals, by J. S. Dersch: ‘+¢ +_ 1942: 19 tons of zinc-lead ore containing 0.36 ounce gold, 398 ounces of silver,
deposits containing zinc, copper, lead, silver, and gold in the Royal County, Colorado: U.S. Geological Survey Open-File Report 84-0800, U.S. Geological Survey Bulletin 1638, 42 p. 2 187 pounds of copper, 877 pounds of lead, and 6,407 pounds of zinc. Production
Gorge 15- minute quadrangle, Colorado: U.S. Geological Survey Open- 27 p. 83 Tweto, Ogden, 1960, Scheelite in the Precambrian gneisses of Colorado: in 1943: 355 tons of zinc ore.containing 2.78 ounces of gold, 534 ounces of silver,
: i -, . 4,437 pounds of copper, 12,601 pounds of lead, and 91,555 pounds of zinc. Pro-
File Report 80-833, 8 p. 70  Sheridan, D. M, and Raymond, W. H., U.S. Geological Survey, unpub. Economic Geology, v. 55, no. 7, p. 1406-1428. duction in 1944: 916 tons of zinc ore containing 6 ounces of gold, 1,010 ounces
59 Ricka.rd, T. A, 1896, Mining in Colorado,.in The Mineral Industry, its sftatis- data. 84 1974, Gef)lqgic map and sgctions 'of the Holy Cross quadrang;le, 40°40'30" of silver, 10,284 pounds of copper, 22,439 pounds of leéad, and 217,138 pounds of
tics, technology and trade, in the United States and other countries to 71  Sheridan, D. M., Raymond, W. H., and Cox, L. J., 1981, Precambrian sulfide Eagle, Lake, Pitkin, and Summit Counties, Colorado: U.S. Geological Figure 10. Localities 1-2 zinc. Production in 1945: 494 tons of zinc-lead ore containing 4 ounces of gold,
the end of 1895: v. 4, p. 315-318. deposits in the Gunnison region, Colorado, in Epis, R. C., and others, Survey Miscellaneous Investigations Series Map F-830, scale 1:24,000. 766 ounces of silver, 5,744 pounds of copper, 15,625 pounds of lead, and 139,073
60 Salotti, C. A, 1965, Mineralogy and paragenesis of the Cotopaxi, Colorado, eds, Western Slope, Colorado: New Mexico Geological Society 85 1977, Nomenclature of Precambrian rocks in Colorado: U.S. pounds of zinc. During 1946 a shipment of 54 tons of zinc ore was made. Some ore
Cu-Zn skarn deposit American Mineralogist, v. 50, no. 9, p. 1179- Guidebook, 32nd Field Conference, p. 273-277. Geological Survey Bulletin 1422-D, p. D1-D22. was shipped in 1957, but the amount is not known.
1212. 72  Sheridan, D. M, Taylor, R B, and Marsh, S. P., 1968, Rutile and topaz in 86 _____ 1980, Precambrian geology of Colorado, in Kent, H. C,, and Por- ) ) ) )
61 Sangster, D. F.,, 1972, Precambrian volcanogenic massive sulphide deposits Precambrian gneiss, Jefferson and Clear Creek Counties, Colorado: ter, K. W,, eds.,, Colorado geology: Rocky Mountain Association of 2 Greenville mine 40 4; 38;38251“/ Zn, Pb, Cu 1 :mduc'}imn data.ielp“Fed for the Greenville mine (lower) may include some ore 75, 70
in Canada—a review: Geological Survey of Canada Paper 72-22, U.S. Geological Survey Circular 567, 7 p. Geologists, p.3746. (upper) 106 52 58.459W rom the Greenville mine (upper).
44 p X R 73  Silver, L. T, and Barker, Fred, 1968, Geochronology of Precambrian rocks 87 US Bure'au of Mines, 1924—1931,.M1nera1 Resources of the United States. 3 Lower Slavonia 40 47 15.464N/ Zn, Pb, Cu, 1 Exploration and development work was being done at least as early as 1906, and 65, 68, 76, 70, 92,
62 Sangster, D. F,, anfi Scott, S. D., 1976, Precambrian strata-bound, massive of the Needle Mountains, southwestern Colorado - Part I, U-Pb zircon Continued under th.e name Minerals Yearbook. . 106 42 53.591W Ag, Au possibly also at the Upper Slavonis mine. Tmcomplete records indicate further 89, 87
Cu-Zn-Pb sulfide ores of North America, in Wolf, K. H., ed., Handbook results[abs.]: Geological Society of America Special Paper115, p. 204— 88 ___1932-1985, Minerals Yearbook. work in 1930-1931. Vanderwilt (1947, p. 190) reported that production was
of strata-bound and stratiform ore deposits: Amsterdam, Elsevier Scien- 205. 89 U.S. Geological Survey, 1883-1923, Mineral Resources of the United limited to trial shipments.
tific Publishing Company, ch. 5, v. 6, p. 129-222. 74  Sims, P. K, Phair, George, and Moench, R. H., 1958, Geology of the Copper States. Continued by the U.S. Bureau of Mines for the years 1924
63 Shappirio, J. R,, 1962, Geology and petrology of the Tallahassee Creek King uranium mine, Larimer County, Colorado: U.S. Geological Survey through 1931. 4 Upper Slavonia 40 48 10.807N/ Zn, Cu, Ag, 1 76, 70
area, Fremont County, Colorado: Ann Arbor, Mich., University of Bulletin 1032-D, p. 171-221. 90 Van Alstine, R E,, 1969, Geology and mineral deposits of the Poncha mine 106 39 16.238W Au
Michigan Ph.D. thesis, available from University Microfilms Inter- 75 Snyder, G. L, 19804a, Geologic map of the central part of the northern Park Springs NE quadrangle, Chaffee County, Colorado: U.S. Geological SAGUACHE COUNTY
national, Ann Arbor, Michigan, 255 p. Range, Jackson and Routt Counties, Colorado: U.S. Geological Survey Survey Professional Paper 626, 52 p.
64 Sheridan, D. M, U.S. Geological Survey, unpub. data. Miscellaneous Investigations Series Map 1112, scale 1:48,000. 91 ______ 1974, Geology and mineral deposits of the Poncha Springs SE 68 Midland mine 38 20 36.406N/ Au, Ag 2 71, 68, 70
65 Sheridan, D. M,, and Raymond, W. H., 1977, Preliminary data on some Pre- 76 1980b, Geologic map of the northeasternmost Park Range and quadrangle, Chaffee County, Colorado: U.S. Geological Survey Pro- 106 55 39.792wW
cambrian deposits of zinc-copper-lead sulfides and zinc spinel (gahnite) southernmost Sierra Madre, Jackson and Routt Counties, Colorado: fessional Paper 829, 19 p.
in Colorado: U.S. Geological Survey Open-File Report 77-607, U.S. Geological Survey Miscellaneous Investigations Series Map - 92 Vanderwilt, J. W,, ed., 1947, Mineral Resources of Colorado: Denver, Colo., 71 Denver City mine 38 25 02.062N/ Cu, Zn, Pb, 1 The Denver City mine is located near the old mining community of Iris. 21, 71, 68, 1, 70,
27 p. 1113, scale 1:48,000. Colorado Mineral Resources Board, 547 p. 106 49 41.773W Ag, Au, As Accordigghto Et;ggl;artd(lg69, p.129?) ngin%;)rzl th; Irisdarei wa(si active from 22
66 1978, Stratabound Precambrian zinc-copper deposit at the 77 Spencer, A. C,, 1903, Reconnaissance examination of the copper deposits 93 Wallace, A. R, U.S. Geological Survey, unpub. data. :Ezﬁa;le to and then again in » Mo productlon data are
Sedalia mine, Chaffee County, Colorado, in Shawe, D. R, ed, at Pearl, Colorado, in Contributions to economic geology, 1902: U.S. 94 Wobus, R A, and Epis, R C,, 1978, Geologic map of the Florissant 15- )
Guidebook on fossil fuels and metals, eastern Utah and western- Geological Survey Bulletin 213, p. 163-169. minute quadra.ngle, Park and Tellngpunﬁes, Qolorado: U.S. Geologi- 72 Yukon mihe 38 23 43.827N/ Zn, Cu, Pb, 1 Five carloads of ore containing 4-11% copper were produced (Drobeck, 1981, 21, 71, 68, 70
southwestern-central Colorado, International Association on the 78 Stern, T. W,, Phair, George, and Newell, M. F., 1971, Boulder Creek cal Survey Miscellaneous Investigations Series Map 1044, scale 106 45 00.683W Ag, Au, As p. 281). Two ore samples contained from 3 to more than 10% arsenic.
Genesis of Ore Deposits, Fifth Quadrennial Symposium and Field batholith, Colorado- PartII, Isotopic age of emplacement and morphol- 1:62,500.
Excursions, Snowbird, Utah: Colorado School of Mines Professional ogy of zircon: Geological Society of America Bulletin, v. 82, no. 6, p. 95 Young, E. J,, and Sims, P. K., 1961, Petrography and origin of xenotime and 73  Alaska mine 38 23 50.860N/ Cu, Zn, Au 1 Ten tons of 0.73 oz/ton Au ore, 15 tons of 11% Cu ore, and four carloads of 34% 21, 70
Contributions No. 9, p. 146-150. 1615-1634. monazite concentrations, Central City District, Colorado: U.S. Geologi- 106 44 57.059W Zn ore were produced (Drobeck, 1981, p. 281).
67 1982, Stratabound Precambrian sulfide deposits, Colorado and 79 Steven, T. A., Schmitt, L. J.,Jr., Sheridan, M. J., and Williams, F. E., 1969, cal Survey Bulletin 1032-F, p. 273-299.
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