Minerai Land Assessme'n t/19 8 7
Open File Report

I
Mineral Inventory of Lands Administered by the

I
I
I

Clearwater National Forest, Benewah, Clearwater,
Idaho, Latah, and Shoshone Counties, Idaho

I

I

BUREAU OF MINES
UNITED STATES DEPARTMENT OF THE INTERIOR

I
MINERAL INVENTORY OF LANDS ADMINISTERED BY
THE CLEARWATER NATIONAL FOREST AND ADDITIONAL LANDS.
BENE~AH, CLEARWATER, IDAHO, LATAH, AND
SHOSHONE COUNTIES. IDAHO

I
I
I
I
I
I
I
I
I
I

II
I

MlA 70-87
1987

By
Nicholas T. Zilka, David A. Benjamin,
J. Douglas Causey. and Leon E. Esparza

Western Field Operations Center
Spokane, Washington

UNITED STATES DEPARTMENT OF THE INTERIOR
Donald P. Hodel, Secretary
BUREAU OF MINES
David S. Brown. Acting Director

PREFACE
This report was prepared as a possible prototype for a program of
mineral surveys of entire national forests. A January 1987 Interagency
Agreement signed by the Bureau of Mines, U.S. Geological Survey, and U.S.
Forest Service describes the purpose, authority, and program operation
for the forest-wide studies. The program is intended to augment the
Bureau's mineral resource data base so that it can analyze and make
available minerals information as required by the National Materials and
Minerals Policy, Research and Development Act (1980) and to assist the
Forest Service in incorporating mineral resource data in forest plans as
specified by the National Forest Management Act (1976) and Title 36,
Chapter 2, Part 219, Code of Federal Regulations. This report is based
entirely upon available data; there were no field investigations to verify
this information or to collect additional information. Future forest
wide studies would include the results of limited field studies and would
be more detailed and accurate.
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Metamorphic rock units containing significant (20% to 30%) kyanite
group minerals occur in major zones on the northern and southern edges of
the studY area. Although the occurrences are favorable in terms of size,
grade, and minability, transportation costs to current markets in the
eastern U.S. preclude them from being economically mined.
Pegmatite rocks/occurrences containing mica, beryl, feldspar, and
quartz are reported in three areas, especially the Avon mining district.
Previous mining of the 16 known deposits on or near National Forest lands
was intermittant, heavily Government-supported, and confined to the
recovery of mica and beryl. Feldspar resources are large, but cannot
currently compete with the more economically established operations in
the southeast U.S.
Silica resources, in the form of bedded quartzite-sandstone units,
are reported at two sites. Existing silica reserves at operations elsewhere
in the Pacific Northwest make it unlikely these remote occurrences will
be in demand in the foreseeable future.
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Regional geochemical and geophysical data outline several anomalies.
Additional examination and computer-aided evaluation of regional geochemical
and geophysical data is recommended to delineate these anomalies and any
others not readily apparent from the available data. These and currently
identified anomalies should be mapped and sampled. All metal mines and
prospects need to be mapped and sampled to determine tonnage and grade
before feasibility studies can be conducted. A limited drilling program
would be needed of the Elk River clay deposit and the Woodrat Mountain
and Smith Ridge Kyanite deposits to fully evaluate their economic
importance or mining feasibility.
INTRODUCTION
This mineral inventory of lands administered by the Clearwater
National Forest and the Palouse Ranger District of the St. Joe National
Forest is based on a compilation of previously published and unpublished
data. Because no field work was conducted to augment available data,
much of which is at least 20 years old, complete evaluation of resources
at most sites was not possible. The purpose of this inventory is to
identify the extent, type. and occurrence of identified resources, to
analyze the quality of available data, and to identify areas where
additional data is necessary to appraise the resources. A resource
appraisal based on updated information would aid the U.S. Forest Service
in the preparation of management plans and provide the public with mineral
resource information concerning the subject area for land-use decisions.

I
I
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Setting

I

I
I
I

Lands administered by personnel of the Clearwater National Forest
(fig. 1) are in the northern part of Idaho, mainly within Clearwater.
Idaho, and Latah Counties, and include the Palouse Ranger District of the
St. Joe National Forest (those lands on fig. 1 northwest of Dworshak
Reservoir). The lands cover nearly 2 million acres. The base map used
in this report is bounded by latitudes 46°00 1 and 47°30 1 N., and longitudes
114°10 1 and 117°02 1 W.

u.s. Highway 12, near the southern border of the Clearwater National
Forest. provides the main access to the region. Idaho State Highway 11
provides access to several Forest Service roads, one of which follows
parts of the North Fork Clearwater River and Kelly Creek before crossing
the Bitterroot Range to Superior, Montana. The Palouse Ranger District
of the St. Joe National Forest is accessible by U.S. Highways 95 and 9SA
and Idaho State Highways 3, 8, and 9.
The regional terrain is dominated on the west by the Columbia Plateau,
the central part by the Clearwater r~ountains, and on the east by the
Bitterroot Range. The plateau is a nearly flat, undulating surface that
has been deeply incised by the major drainages. Mountainous areas of the
National Forest lands average about 7,000 ft in elevation. The Palouse,
North Fork Clearwater and Lochsa Rivers and their tributaries constitute
the main streams draining the mountainous areas.
Climate and vegetation vary from east to west with elevation.
Annual rainfall ranges from about 20 in. on the plateau to 2 or 3 times
that in the mountains. Vegetation on the plateau, except where cultivated,
is predominantly sagebrush and grass, while the mountains are covered
with conifers and brush. Sparse rock outcrops and extremely dense
vegetation in many areas hampers exploration for surface and nearsurface deposits.
Previous Studies

I
I
I
I
I

The earliest reports on the general geology of the region were
prepared by Lindgren (1904) and Schrader (1910). Anderson (1930) studied
the geology and mineral resources of a 6,400 mi 2 area in the vicinity of
Orofino. Recent work done in conjunction with the Department of Energy1s
National Uranium Resource Evaluation (NURE) program has provided geochemical
data.
Rember and Bennett (1979a, 1979b), Griggs (1973), and Harrison and
others (19Bl), compiled geologic maps at a scale of 1:250,000 for areas
that include lands administered by the Clearwater National Forest. More
detailed maps of portions of the study area are provided by Bond (1963),
Greenwood and Morrison (1973), Hietanen (1963a, 1963b, and 1963c; 1967),
McNary (1976), McNeil (1971), Nold (1968), and Tullis (1940).
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Many reports contain descriptions of individual mines, deposits. and
prospects. Faick (1937) discussed the Gold Hill mining district and
Thomson and Ballard (1924) described the Pierce district. The Avon
district and its mines are discussed by Anderson (1925), Pattee and
others (1968), Reed (1946). Sterrett (1913, 1923), and Stoll (1950).
Clay deposits are described by Hosterman and others (1960), Hubbard
(1956, 1957), Kelly and others (1963a, 1963b). and U.S. Bureau of Mines
(1945a, 1945b). Van Noy and others (1970) examined kyanite deposits,
Savage (1961) assessed Idaho black sand deposits, Schrader (1910) described
an occurrence of monazite, and Storch and Holt (1963) investigated
titaniferous placer deposits within the region. Fryklund (1951) discussed
feldspar deposits and Carter and others (1962) described industrial
silica deposits.
Present Investigation
Bureau of Mines mineral property files, production records, and
Mineral Industry Location System (MILS) data base were used to compile
information on known mines, prospects, and mineralized sites. The
locations of mining claims were compiled from county records and Bureau
of Land Management recordation files and Master Title Plats.

I
I
I
I
I
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I

Boundaries of lands in the Clearwater Nationa1 Forest and Palouse
Ranger District of the St. Joe National Forest were taken from maps
supplied by the U.S. Forest Service. Master title plats and other source
documents were not examined to determine exact ownership or if land had
been withdrawn from location under the general mining laws. Except for a
120-acre parcel on Mica Mountain, the mineral rights ownership was not
determined. There may be a significant amount of acquired land in the
study area for which the U.S. Government does not own mineral rights.
Mineral resources are classified by levels of geologic assurance
(measured. indicated, and inferred), and by economic feasibility for
development (economic, marglnal1y economic, and subeconomic), according
to definitions of the U.S. Bureau of Mlnes and U.S. Geological Survey
(1980). Classification of mineral resources is time-dependent and is
based on the specified commodity price(s) at the time the stuQy was
conducted. Each property or deposit should be re-evaluated following any
changes in commodity prices or component costs (equipment, labor, supplies,
etc.) of a proposed mining operation or with the addition of more extensive
mineral information.
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GEOLOGIC SETTING
Major Rock Units

I
I

Precambrian rocks of the Belt Supergroup are the oldest rocks exposed
in the study area (fig. 2), and all of its formations are known to host
mineral deposits. The sequence and dominant lithologies (Rember and
Bennett, 1979a, b) are:
Formation
Libby
Striped Peak
Wallace
St. Regis
Revett
Burke
Prichard

Lithology
youngest

argillite and siltite
siltite and quartzite
limestone and dolomite
siltite and argillite
quartzite
siltite and argillite
biotite schist

1

v
oldest

Most of this portion of Idaho was above sea level throughout the
Paleozoic Era; hence, rocks of that age, and the mineral occurrences
often associated with them, are not present in the study area.
Igneous intrusive rocks of the Cretaceous Idaho batholith are the
most widespread and typically are quartz monzonite, granite, granodiorite,
quartz diorite, and tonalite. Metamorphic rocks associated with the
batholith are composed of gneiss, orthogneiss, and serpentinite. Mineral
deposits are found in and adjacent to the batholith.

I
I
I
I
I
I
I
I
I

The Cenozoic Era is represented by a variety of rock types. The
Miocene Latah Formation, of the Columbia River Group, and Miocene to
Recent alluvium are the significant sedimentary units. While few mineral
Occurrences are found in Tertiary extrusive rocks, many mineral occurrences
seem to be associated with Tertiary intrusive rocks.
Structure
Geologic structures within and adjacent to the study area include
thrust, strike-slip and normal faults and folds. These structures are
predominantly oriented northeasterly to northwesterly and have resulted
in a complex juxtaposition of stratigraphic units. Most mineral occurrences
are related to or have been affected by one or more of these structures.
The nature of the relationship depends on the occurrence type; details of
known occurrences are in next section.
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Mineral Deposits and Occurrences
Metalliferous Deposits

I
I
I
I
I
I

Veins containing metallic minerals are controlled by high-angle
faults (importance of relative displacement is unknown) and occur near
the contact between metamorphic and granitic rocks in both rock types.
Few of the veins are known to be especially extensige, and all pinch and
swell along the controlling fissures. They often display slickensides
and are typically associated with dikes. Adjacent wallrock is locally
replaced or silicified, sericitized. and chloritized. Known veins are
typically composed of quartz that usually contains at least a trace of
gold; sulfide minerals are occasionally present in major amounts. Those
containing major gold trend northeasterly, while those containing major
copper. lead. and zinc have a dominant northwesterly trend.
Abundant gold-bearing veins in some areas served as a source for
gold in placers in both recent and older gravels. Anderson (1930)
reported that the older placers formed as a result of damming of the
Miocene drainage by the Columbia River basalt flows. This resulted in
heavy accumulation of gravels near the margin of the plateau. The streams
have sUbsequently lowered their valleys, leaving remnants of earlier
deposits as terraces, and causing further concentration of gold in the
present channels.
Heavy detrital minerals (black sands) occur with gold in varying
proportions in the major placer deposits. The most abundant are garnet,
ilmenite, magnetite, monazite, and zircon which were originally accessory
minerals in igneous and metamorphic country rocks. Studies of these
rocks in or near the stuQy area suggest that the above-average black sand
content of placers is a function of extensive weathering and concentration.
Mafic dikes are quite common in some areas and may have contributed
significant amounts of magnetite and ilmenite.
Clay Deposits

I
I

Deposits of clay occur in the Tertiary Columbia River Group in the
southwestern part of the studY area near Bovill. The Columbia River
Group consists of massive, blocky, vesicular basalt flows and pyroclastics
interbedded with transported clays, residual clays, and arkosic sands and
gravels of the latah Formation, which were deposited in lakes formed by
the damming of streams by basalt flows. The clays were produced by
kaolinization of feldspars present in the region's granitic rocks. Some
of the deposits are as thick as 150 ft, but most are from 20 to 70 ft
thick; areal extent varies widely. Principal clay minerals are kaolinite
and halloysite. The clays are generally white, more or less plastic, in
places iron-oxide-stained, and associated with varying amounts of muscovite,
quartz, and feldspar.

I
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, Anorthosite

I
I
I

Several bodies of anorthosite, a plutonic igneous rock composed
almost entirely of plagioclase feldspar, were intruded into the Pritchard
Formation near Boehls Butte on the northern edge of the study area. The
largest exposures are 6 to 12 mi long and 1 to 3 mi wide (Hietanen,
1963a). Primary minerals are andesine and oligoclase.
Kyani te
Metamorphic rocks containing kyanite-group minerals are found along
the northern edge of the stuQy area on Smith Ridge (near Boehls Butte)
and kyanite is found on the southern edge near Woodrat Mountain. Kyanite
occurs both disseminated and as crystal aggregates in gneiss and quartzites.
The kyanite-rich rocks on Woodrat Mountain occur in several-mile-long,
narrow zones with a kyanite content generally between 20% and 30% (Van Nay,
1970).
Pegmatites
The majority of pegmatites within the study area intrude mica schist
and gneiss of the Belt Supergroup. The pegmatites are generally conformable
to foliation and sheet-like or in elongated lenses.

I
I
I
I
I
I
I
I

The pegmatites contain quartz, feldspar (albite-oligoclase and/or
microcline), and muscovite. Other minerals that have been reported
(Stoll, 1950; Pattee and others, 1968i in one or more of the pegmatites
are beryl, black tourmaline (schorl), biotite, garnet, columbite, apatite,
graphite. v;vianite. strengite, lithiophyllite, meta-torbernite, autunite,
and lol1ingite.
The main characteristic of pegmatites that have been mined is that
they generally consist of a massive quartz core that may be over 10 ft
thick, a wall zone that usually contains sheet muscovite and feldspar,
and a border zone (6 in. or less thick) of finer-grained minerals. The
largest known pegmatites in the study area are about 1,000 ft long and
20 to 90 ft wide. However, no sheet mica was reported in these large
bodies. Pegmatites containing commercial sheet mica range from 30 to 275
ft long (Stoll, 1950).
Sil i ca

Several bedded, sili ca-rich un; ts are prese'nt in the Bel t Supergroup
within the stuQy area. Ooler (1978) reports that most of the units are
impure quartzit;c rock. However, Carter and others (1962) indicate a
bedded quartzite-sandstone-sand unit occurs in the Wallace Formation
between the Cedars and the Kelly Creek Ranger Station, for a distance
of about 9 mi. The rock grades from competent sandstone through weak
sandstone to unconsolidated, subangular sand of uniform size. The main
impurity is kaolinitic clay; others are muscovite, weathered feldspar,
ferruginous minerals, and black glass. Individual exposures range from
10 to 60 ft thick.
8

, GEOCHEMISTRY
Hydrogeochemical and stream sediment sampling surveys by Cook (l980),
Goff (1980), and Union Carbide Corporation, Nuclear Division (19Bl), for
the U.S. Department of Energy NURE program, included most of the study
area except for that portion within the Pullman 2° quadrangle.

I

An inspection of the data reveals anomalously high (above background)
concentrations of arsenic, cadmium, thorium, vanadium, columbium (niobium),
tungsten, zinc, lithium, lead, titanium, silver and gold. Some of these
elements have been used as pathfinders to locate epithermal precious
metals. Most anomalies are associated with Tertiary and Cretaceous age
intrusive rocks and the Precambrian Wallace Formation.
Anomalous concentrations of tin were found in samples taken near
Clarke Mountain, which is composed of intrusive rocks of Tertiary age.
This is the only area for which tin concentrations are reported.

I

Numerous cobalt anomalies are associated with the Wallace Formation.
Many of these anoma1ies are located along the Idaho-Montana border north
of Admiral Peak and also in the drainage basin for the North Fork of the
Clearwater River.
GEOPHYSICS

I
I
I

Airborne radiometric and magnetic surveys for the Spokane, Wallace,
Hamilton, and Pullman 2° quadrangles were conducted by LKB Resources,
Inc. (1978), High Life Helicopter, Inc., and Geodata International, Inc.
(1979), and Geodata International, Inc. (1981a, 1981b) during the Department
of Energy's NURE program. An inspection of these data revealed one
magnetic anomaly near Illinois Peak that is associated with northeastand northwest-striking faults in the Wallace Formation. The several known
mines and prospects in the vicinity of this anomaly include the Clearwater
Copper mine, a vein deposit containing copper, gold, and silver.
The radiometric data shows five statistically significant uranium
(eU) anomalies about 2 mi east of Mineral Mountain (LKB Resources, Inc.,
1978). The Libby and Palouse Formations crop out in this area. Although
thorium deposits are known to occur east of Weippe, near the western
border of the study area, radioactivity indicative of thorium was not
reported.

I
I
I
I

MINING HISTORY
The mlnlng history of the region inclUding the study area began with
Captain E. D. Pierce's trip up the Clearwater River in 1860 and his
discovery of gold in gravels along Canal Gulch near the town of Pierce.
This discovery caused an initial rush to the Pierce area (Thomson and
Ballard, 1924). However, in 1861, the richer gold placer deposits of the
Elk City, Florence, and Dixie districts to the south were discovered and
mining actiVity spread over a larger region.
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Goff (1980), and Union Carbide Corporation, Nuclear Division (1981). for
the U.S. Department of Energy NURE program, included most of the study
area except for that portion within the Pullman 20 quadrangle.
An inspection of the data reveals anomalously high (above background)
concentrations of arsenic, cadmium, thorium, vanadium, columbium {niobium}.
tungsten, zinc, lithium, lead, titanium, silver and gold. Some of these
elements have been used as pathfinders to locate epithermal precious
metals. Most anomalies are associated with Tertiary and Cretaceous age
intrusive rocks and the Precambrian Wallace Formation.
Anomalous concentrations of tin were found in samples taken near
Clarke Mountain, which is composed of intrusive rocks of Tertiary age.
This ;s the only area for which tin concentrations are reported.
Numerous cobalt anomalies are associated with the Wallace Formation.
Many of these anomalies are located along the Idaho-Montana border north
of Admiral Peak and also in the drainage basin for the North Fork of the
Clearwater River.
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Airborne radiometric and magnetic surveys for the Spokane, Wallace,
Hamilton, and Pullman 2 0 quadrangles were conducted by LKB Resources,
Inc. {1978l, High Life Helicopter, Inc., and Geodata International, Inc.
(1979). and Geodata International, Inc. (1981a. 1981b) during the Department
of Energy's NURE program. An inspection of these data revealed one
magnetic anomaly near Illinois Peak that is associated with northeastand northwest-striking faults in the Wallace Formation. The several known
mines and prospects in the vicinity of this anomaly include the Clearwater
Copper mine, a vein deposit containing copper, gold, and silver.
The radiometric data shows five statistically significant uranium
(eU) anomalies about 2 mi east of Mineral Mountain (LKB Resources, Inc.,
1978). The Libby and Palouse Formations crop out in this area. Although
thorium deposits are known to occur east of Weippe, near the western
border of the stuqy area, radioactivity indicative of thorium was not
reported.
MINING HISTORY
The mlnlng history of the region inclUding the study area began with
Captain E. D. Pierce's trip up the Clearwater River in 1860 and his
discovery of gold in gravels along Canal Gulch near the town of Pierce.
This discovery caused an initial rush to the Pierce area (Thomson and
Ballard, 1924). However, in 1861, the richer gold placer deposits of the
Elk City, Florence, and Dixie districts to the south were discovered and
mining activity spread over a larger region.
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Tile richer placers were mined out in the few years fo11owing 1861,
and as the Caucasians moved out, Chinese moved in to work the remaining
deposits that could be profitably mined by hand methods (Thomson and
Ballard. 1924). About 1870, hydraulic mining and other high volume-low
cost methods were introduced to the region, and by 1900, most of the
deposits had been mined at least once.

I

I
I

I
I

lode mining began in the 1890's and flourished sporadically in
response to demand for certain commodities. The early mines produced
gold, later mines were worked for base metals, and more recent
exploration and production has concentrated on nonmetallic deposits of
clay, mica, kyanite, and black sand.
Most of the mining claims located in the study area occur in clusters
(fig. 3). The unpatented claims that were staked after 1900 and prior
to the Federal Land Policy and Management Act of 1976 (FLPMA), and whose
locations are adequately described in the county records. are plotted to
the nearest section on figure 3. Claim records prior to 1900 are incomplete
and location descriptions are generally vague. The post-FLPMA claims. as
listed in BlM records, are also plotted on figure 3. About 100 claims
have been patented.
Mining districts at least partially within the study area include:
the Pierce, Blackfoot (Gold Hill), Hoodoo, Burnt Creek, Ruby Creek (Neva),
Moose Creek, ~lusselshell. Oxford, 81acklead. Lowell, and Avon (Robinson.
Mica Mountain) districts. The locations of these districts related to
the study area boundaries are shown on figure 4. Reported or known
production from these districts is listed in table 1. In addition, an
undisclosed quantity of clay has been mined from deposits in the 8ovill
Elk River area from 1957 to the present. The locations of known metal
mines and prospects are shown on figure 4.
Pierce District
The Pierce district (fig. 4) is on the western edge of, and mostly
outside, the study area and includes the headwaters of Orofino Creek.
Most of the production from the district has come from gold-bearing placers.
Altogether, Orofino Creek was worked for 12 mi above Pierce, especially
along Rhodes and Canal Gulches. and 10 mi below most of the deposits
have been mined out.
Principal lode mines are the Wild Rose, Bond, and
Red Cloud (fig. 4); none are known to have been active since the 1940's.
Blackfoot (Gold Hill") District
The Blackfoot district lies north of the Palouse River between the
towns of Harvard and Potlatch. less than half the district is in National
Forest land.

I

Gold was discovered on Camas, Jerome, and Gold Creeks in 1870 (Faick,
1937). The placers, now essentially mined out, were narrow, as deep as 15
ft, and contained gold in the bottom 6 to 12 in. Extensive activity is
indicated by the numerous abandoned workings and mining-related structures.
10
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TABLE 1.--Mineral production from mining districts in and
adjacent to the study area

I
I

District

.
11
Pro ductlon-

Corrnnod i ty

Perl od of
known 1
producti on _I

C1 earwater National Forest
Pierce
Moose Creek
~lusse1 shell
Oxford
Blacklead
Lowe 11

Gold
Silver
Gold
Gold
Gold
Gold

250,000 to 500,000 oz
3.615 oz
1,068 oz
104 02
487 oz
None known or reported
64 oz

1860
1934
1934
1938
1902

-

1875
1948
1948
1949
1959

1934 - 1958

St. Joe National Forest

I

Blackfoot
Hoodoo
Burnt Creek
Ruby Creek

I
I

Avon (Robinson,
Mica Mountain)

Gold
Gold
Silver
Copper
Gold
Gold
Silver
~\i ca
Beryl

10,000 to 15.000 oz
42.000 oz
980 oz
142,013 lbs
1,536 oz
142 oz
727 oz
4,903.049 lbs
8,738lbs

1870
1865
1901
1901
1901
1934

- 1954
- 1956
- 1956
- 1956
- 1942
- 1938
1956
1900 - 1959

I
I
I
I

11 Data is from U.S. Bureau of Mines files and may be incomplete,
especially for early years.
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Principal lode properties' are the Gold Bug and Gold Hill (fig. 4).
These prospects are typically low grade, discontinuous gold-, silver-,
and copper-bearing veins. There is no known current activity.

I
I
I

I

Hoodoo District
The Hoodoo district encompasses about 46 mi 2 , approximately half of
which is on National Forest land. in the Hoodoo Mountains in northeastern
Latah County.
This district has produced the most gold, silver. and copper in
Latah County. Gold was first discovered at Hoodoo Gulch on the South
Fork of the Palouse River in 1860 (Hubbard, 1957). and later along the
North Fork of the Palouse River and Poorman Creek. Northwest Goldfields,
Inc •• operated a 4.5 ft 3 bucket dredge on the North Fork below White Pine
Creek from early 1940 to 1942 when Gold Mine Order L-208 issued by the
Federal War Production Board closed gold mines during World War II. The
placers ranged from 10 to 25 ft deep and averaged 18 ft deep (Hubbard,
1957). In 1950, Behrens Brothers operated a dragline and plant on the
North Fork above White Pine Creek. In 1955. the gravels along Poorman
Creek were worked.
The principal lode mine in the district is the Mizpah Mine, which
was first located prior to 1900. Production occurred in 1917, 1919,
1924, and 1925. Recent activity has been limited to staking of claims.
Burnt Creek District

I
I

I
I
I
I
I
I

The Burnt Creek district is 10 to 15 mi south of the town of Elk
River. Only about 20% of the district is on National Forest land.
Both lode deposits and placers were mined. The Jericho mine and
other prospects worked veins that are fissure fillings of quartz that
contain gold. The streams locally contain gold-bearing gravels. The
deposits were worked following the Pierce district discoveries; activity
centered on Snipe, Burnt, and Swamp Creeks. Total production may be more
than the 1,412 oz recorded between 1901 and 1942; most came from deposits
outside the stuQy area.
Ruby Creek (Neva) District
The Ruby Creek (Neva) district is on the boundary between Latah and
Clearwater Counties, near Elk River. It covers an area of about 180 mi 2 ,
less than half of which is on National Forest land.
Early development was on the gold-bearing veins while later activity
centered on lead-zinc veins. Principal lode mines are the Ruby Creek,
Victoria, Gold Hunter, Silver King, and Gold Eagle {fig. 4). No placer
mines are known.
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Moose Creek District
The Moose Creek district is entirely within the stuQy area.
Tributaries of Kelly Creek and the North Fork Clearwater River were
worked in the early days but the deposits were small and low grade. The
only successful operation was along Independence Creek (no. 81, fig. 4)
where, in 1929, seven to eight men operated a sluice (Anderson. 1930).

I

Several lode prospects are scattered throughout the district but the
only major work was done at the Clearwater Gold and Copper Mine on Niagara
Gulch. No current activity is known.
Several claims for silica have been located on a fairly pure quartzite
unit exposed between Kelly Creek Ranger Station and the mouth of Lake
Creek on the North Fork Clearwater River, a distance of 11 mi. There has
been no reported development.
Musselshell District

I

The Musselshell district is mostly within the study area and includes
the drainages of upper Lola, Musselshell, and Eldorado Creeks. Older
alluvium and recent gravel in valley bottoms have been worked intermittantly
for placer gold since the Pierce discoveries. More recent interest has
centered on the high quantity of black sands contained in placer deposits
(Savage, 1961). The primary heavy minerals include monazite. ilmenite,
garnet, and zircon. To date. the black sands have not been recovered
either as a primary commodity or as a co-product of gold.
The one known major lode property, the Pioneer, has had only assessment
work since the 1940's.

I
I
I
I

Oxford District
The Oxford district is 14 mi northeast of Pierce. on the south slope
of Elk Mountain. Much of the district is within National Forest lands.
The only major lode property is the Oxford, a quartz vein deposit that
contains chalcopyrite. Placers have been worked along Orogrande Creek,
apparently with little reported success.
Blacklead District
The boundary of the district is not firmly established but generally
includes the area surrounding Blacklead Peak.
Contact metamorphic occurrences, scattered throughout a limestone
pendant as irregular seams and replacements. contain considerable magnetite
and lesser amounts of chalcopyrite and quartz. The area has been heavily
prospected, but no ore has been found.

I
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I

Lowell Di s tri ct

I
I

This district is just north of Lowell, Idaho, and the Middle Fork
Clearwater River. The boundary, defined by historical mining activity,
does not include the area around Woodrat Mountain, but recent claim staking
indicates that it probably should.
Prior to 1900, gravels along the Middle Fork Clearwater River and
Pete King Creek, a tributary of the Lochsa River, were worked for gold;
little was produced. Several old lode prospects are on small quartz
veins containing gold, silver, or antimony. More recent interest has
been in kyanite deposits near Woodrat Mountain. Although the deposits
have been explored and appear to be significant, none have been mined.
Avon (Robinson, Mica Mountain) District
The Avon (Robinson, Mica Mountain) district, about 5 mi north of
Deary, Idaho, encompasses about 22 mi 2 , approximately half of which is
National Forest lands.

I
I
I
I

I
I
I
I

II

Reed (1946) reports that the first mica discovery occurred in 1885.
Mining began in 1888 on the Muscovite Mine property (outside the study
area, fig. 4).
Several other properties were explored concurrently,
but total production from these mines was minor. Intermittent mining
from the Muscovite Mine continued until 1919. Most of the production was
used in stoves. An unsuccessful attempt was made in 1937 to recover
beryl. In 1942,: forei gn muscovite suppl i es were interrupted and muscovite
mining was subsidized by the government. The Colonial Mica Corporation.
agent for the Metals Reserve Company (a Federal agency). set up an office
in Moscow, Idaho, from September 1943 to May 1945 and purchased muscovite
from mines in the Avon district. The Bureau of Mines, Geological Survey,
and Forest Service were involved in various aspects of development (Stoll.
1950) .
Mining ceased with the termination of the Government's domestic mica
program in 1945. Operations recovering both muscovite and beryl resumed
in 1952. Most of the production between 1952 and 1954 was sold to the
General Services Administration1s buying depot at Custer, South Dakota,
under another Federal domestic purchasing program. The last mining
occurred between 1962 and 1964 when a mill was constructed to recover
mica from the Muscovite Mine dumps.
Bovill-E1k River Area
Clay deposits near the towns of Bovill and Elk River occur adjacent
to and within the Ruby Creek district. While some of the deposits are on
National Forest land, the major portions are on State and private 1and.
The
products
The clay
thus far

clay deposits have been mined for use in making structural clay
and refractories almost continuously since the early 1900 1$.
has also been examined as a possible source of alumina are, but
none has been mined for that purpose.
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MINERAL INVENTORY

I
I
I
I
I
I

Several metallic and nonmetallic mineral deposits occur in or adjoin
the stuQy area. The lack of reported tonnage or volume and grade data on
most of the study area's deposits precludes feasibility studies necessary
to classify resources according to their likelihood for development
{economic, marginally economic, subeconomicl. However, the uses, value,
supply-demand projections, production, consumption, and other economic
variables for known commodities are discussed below to familiarize the
reader with general conditions of mining and marketing. No information
is available on geothermal or oil and gas resources, and no inventory was
made of common variety sand and gravel deposits.
The economics of mining any deposit depends on many variables that
directly affect the capital and operating costs of a given operation.
While the relative importance of the variables is different for each
deposit, tonnage (or volume) and grade, commodity price, and marketability
are most often cited as key factors. Thus, capital and operating costs,
and an acceptable rate of return on investment required by the investor(s),
must be offset by the combined value of the deposit.
Given favorable prices and sufficient resources (tonnage or volume
and grade) of deposits, ready markets exist for most metallic mineral
commodities. However, markets must usually be developed for nonmetallic
mineral commodities before they are mined, and these outlets are typically
centered around the mining operation. Remote deposits of equal or greater
tonnage or volume and grade are often not economic because of the cost to
transport the product to market.
Metallic Commodities

I
I
I
I

I

The most significant metallic mineral occurrences (fig. 4) reported
in the study area contain gold and copper. Gold is in lodes, and most
placers containing ilmenite-monazite-magnetite sands also contain some
gold. One copper property is reported to have high silver grades, but the
rest contain only copper. Other metallic commodities in the National
Forest include lead, zinc, iron, antimony, tungsten, mercury. and columbium.
However, only small or low-grade occurrences of these are known.
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Gold

I
I
I
I
I
I

Gold has been recovered from both vein deposits (table 2) and placer
deposits (table 3) in and adjoining the study area. Gold has traditionally
provided the foundation for the financial systems of the world. Even
though many countries are not on a gold standard, about half the mined
gold is in government vaults. Jewelry and arts constitute an estimated
54% of the current use followed by industrial uses (mainly electronics,
34%), and dental (ll%){U.S. Bureau of Mines, 1985). In recent years, the
U.S. net reliance on imports has ranged from 15 to 32 percent (U.S.
Bureau of Mines, 1985). Since 1982, the import reliance has decreased,
probably due to a number of new mine openings in the U.S. The price has
somewhat stablized in the low $400/troy oz range after reaching a high of
S850/troy oz in 1980.
Most recently developed domestic gold mines are low-grade, near
surface, bulk tonnage deposits amenable to heap leaching recovery techniques
that result in relatively low production costs. Vein deposits of the
type so far identified in the study area may be as much as an order of
magnitude more expensive to produce per unit of material. Select deposits
in the study area may be economic, but additional data is needed for
feasibility studies.
Copper
Copper, present at several mines and prospects in the study area
(table 4), is considered a strategic and critical mineral. Out of a goal
of 907,000 mt, t~e stockpile only contains 20,000 mt. In 1984, the U.S.
imported about 20% of its needs, partly due to depressed prices brought
about by oversupply from Third World nations, subsidized production in
many of those countries, and a strong U.S. dollar (U.S. Bureau of Mines,
1985). These conditions and the high cost of environmental regulation
compliance has caused U.S. operators to reduce or curtail production
(U.S. Bureau of Mines, 1985). The present price (September 1985) is
about SO.67/1b.
The largest use of copper is in electrial equipment and supplies.
It is also used in the transportation and construction industries for
such products as radiators, carburetors, bearings, bushings, plumbing,
and air conditioners.
Most copper is currently produced from large, low-grade disseminated
near-surface deposits that are mined by large-scale methods because of
the relatively low-per-unit mining costs. Most copper-bearing veins are
not likely to be mined unless they have significant gold and/or silver
content.
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-- --- --- -- TABLE 2.--Lode gold mines and prospects
(t,

Clea~ater

Forest; *, St. Joe forest; properties without a symbol are outside the boundaries)

Map
no.
(fi g.

Summary

Name

dnd production

Res ou rce da ta

9

Bi shop
Prospect *

A fissure-filling quartz vein strikes N. 25° E., A 200-ft adit and one shaft.
and dips vertically 1n pyroxenite. The IS-ln.
wide vein contains pyrite, hematite, siderite,
ankerite, barite, chalcopyrite, and tetrahedrite.
Same vein as at Gold Hill and Gold Bug (Faick,
1937).

Warrants Investigation. The IS-In. vein
has an inferred length of about 1/2 mile.

13

Blackfoot
Prospect ...

A 9-ft-wfde quartz vein, which contains
heloatite and pyrite, std\(es N. 38° L, and
dips vertically (Falck, 1937).

A

NO

7

81 ack Horse

A small siderite vein trends IL 75° E. in

One caved ad it.

No identified resources reported.

Prospect ..

180-ft sha Ft.

Identified resources reported.

quartzite near syenite porphyry. It contains
mi nor lIyr I te and cha 1 copyri te (Fa i ck, 1937).

58

80nd Mine t
(patented)

Minor pyrite and arsenopyrite present in a
Quartz vein associated with aplite. pegmatite,
and mafic di~es. The vein strikes N. 45° E.,
and dips 40* N~ In granodiorite.

About 1,850 ft of underground
wor~lngs In one adit and an
inclined shaft. Produced
$75,000 in gold by 1924
(Thomson and 8allard, 1924) •

No identified resources reported.

44

Canyon Cree~
~1i ne t

Unknown.

Underground.

Unknown.

6

Cassidy
Prospect ..
(paten ted)

Quartz-siderite-pyrite vein Is in metamorphic
country rock (Faick, 1937).

One 2S0-Ft aoit and several
pits.

No identified resources reported.

42

Chitwood
Prospect ..

Un)(nown.

Pit!..

Unknown.

57

Columbia
Crescent
Claim t
(patented)

Unknown.

Unknown.

Unknown.

8

Copper Ridge
Prospect .,

A quartz body 200 ft by 400 ft contains minor
copper and iron minerals (Falc~, 1937).

Several pits.
produc t Ion.

10

Gold [lug
Prospec t *
(patented)

A IS-in.-wlde vein strikes N. 2So E., and dips
vertically in a mafic dike. Vein is composed
of quartz, siderite, barite, ankerite,
tetrahedrite, chalcopyrite, hematite, and
pyrite. Same vein as at Bishop and Gold Hill
(Falck, 1937).

One caved adit and a 300-ft
shaft with 1.010 ft of drift.

......
-...J

~or~ings

4)

No recorded

No identified resources reported.
investigation; no identified
resources reported.

~arrants

-

-TABLE 2.--Lode gold mines and prospects--Continued
~\ap

no.
(f.!...2. <1)

Summary

Name

~orkings

Shipped 1 ton gold ore in 1940.

Unkno\{n.

61

Gold Coin
Mine t

28

Gold Eagle
Prospec t

11

Gold Hil 1
Prospect "
(pa tented)

)0

Gold Hunter
Prospect

35

Jeri cho

12

Last Chance
prospect"

S3

and production

About 2,000 ft of underground
A quartz vein pinches and swells alon~ a shear
workings in four adits.
zone that strikes N. 25· E., and dips 85° SE.
in Quartzite near syenite porphyry. Vein is
composed of quartz, pyrl te, s i derit~, henla t i te,
barite, chalcopyrite, and tetrahedrite. Same
vein as at the Bishop and Gold Hug (ralck, 1937).

Resource data
UnKnown.

investigation; no identified
resourceS reported.

~arrants

About 2,500 ft of underground
work i ngs . Oepos i t discovered
in 1900 and a stamp mill
installed in 1909 (Anderson,
1930). In 1902, 244 oz gold
were recovered from 250 tons
of ore.

Deposit does not extend Into the
Wational Forest.

A

One ddlt, dnd a 50-ft shaft.

No identified resources reported.

Lost Hat
Saddle
Prospect t
(patented)

Unknown.

UnKnown.

Un~no

Lost
Wheelbarrow
Prospec t "

Unknown.

Un~nown.

Unkno.... n.

18

l-Iounta in Gu 1ell
Prospec t "
(pa ten ted I

UnKnown.

Three adits.

Unknown.

49

Pioneer Hlne

Two parallel, 1- to 3-ft-wide quartz veins are
80 ft apart and e~posed for 100 ft. Veins
strike N. 70· E., and dip 85° S. in granitic
country rock.

About 200 ft of undergrQund
wor~in9s.
A 5-ton Gibson
dmalgamation mill was active
In 1940 (Staley, 1940).
Assessment wor~ In 1960's.

110 identi fied resources reported.

.....
(P

5

~li

ne

Two intersecting quartz fissure veins in
gneiss. One strikes north and dips 3D·
the other trends westerly.

~.,

quartz vein with disseminated pyrite in
metamorphic country rock (raick, 1937).

....n.

--

- - - - - -'- - - TAbLE 2.--lode goid mines and prospects--Contfnued
1·I"p

no.
(fi g. 4)

......
1..0

Summary

Name

Workings and production
o~

Resource data

60

Pistol Hine t

Unknown.

Recorded production is 3
in 1935.

55

Red Cloud
Claim t
(pa tented)

Unk.nown.

Unknown.

Unknown.

29

Silver King
Prospect

43

Smi th

Sever"l northerly strikIng and steeply
dipping quartz veins are in schjst and
gneIss.

four caved adits, one shaft,
and several pIts. Early
production unknown. About
10 tons gold/sllver ore
produced during 1957-58, and
12 tonS during 1938-40.

~arrants

S9

IIi 1 d Rose
Mine t

Several parallel quartz veins accompanied by
pegmatite and mafic dikes, strike N. 20 Q _30 G
E., and dip 70 Q W. in granodiorite. Main vein
is 1 to 5 ft wide, exposed for 1,000 ft along
strike, and developed to a depth of SOD ft.
It locally contains sparse pyrite and
arsenopyrite.

About 3,100 ft of underground
workings in two adits. A 3
stamp mill was operated 1901
02 (Lindgren, 1904). Recorded
productIon is 2,629 oz gold
and 2,389 oz silver during
1901-41.

No identified resources reported.

I~i

ne t

gold

Unknown.

investigation; no identified
resources reported.

_.-- --- -

---

TABLE 3.--Placer mines and prospects
(t,

Clearwater Forest; ., St. Joe Forest, properties without a symbol are outside the boundaries

~lap

no.
efi g. 4)

SUlllllary

Name

~orkings

and production

Resource data

34

Ables Prospect

so

Arided Mine t

Unknown.

54

Armstl'ong
Gulch Mine t

See Upper

Carr! co Hi ne •

Alluvium up to 15 ft thick are on bedrocl;.
Gold values are confined to the
lower 6 to 12 ~n. (Hubbard, 1957).

Surface workings. Oiscovered
1878; produced at least 467
02 gold during 1901-41.

Wo identified resources reported.

74

Charrberlain
Creek.
Prospect t

Gravel derived from metamorphic rocks overlie
Belt Supergroup bedrock.

Surface workings.

USBM reconnaissance found as much as 2
lb~ ilmenite. magnetite. and monazite/
yd 3 . Deposit is subeconomlc.

56

Clearwater
Gulch Mine t
(patented)

Unknown.

Surface workings. Produced at
least 1802 gold during 1936
41.

Unknown.

80

Deadwood Creek
/'Ii ne t

Gravels derived from metamorphic rocks
overlie Belt Supergroup bedrock.

Surface workings. Early
production unknown. from
1934-42, 13 02 gold recovered.

No identified resources reported.

77

0111 Creek

Gravels derived from metamorphic rocks overlie
Belt Supergroup bedrock.

Surface workings

NO

~arrants

3

N

o

Prospect t

Produced 3 ox gold during

Unknown.

1948-49.
Orof~no

Creek.

identified resources reported.

investigation. Alluvium has
same geologic setting as past~producing
deposits in nearby creeks.

45

Eldorado Creel;
Prospects t

Alluvium 1n older and recent terraces Is on
granitic bedrock along the creek.

Unkno....n.

88

Elk SUlllIlit
Prospect t

Moderately-sorted and stratified granitic sand
and pebbles containing black sand is in
meadow and along adjacent creeks. Black sand
Is composed of columbium-bearing ilmenite,
magnetite, tourmaline, zircon, ferromagnesian
minerals and garnet. Source is quartz diorite
of Hoodoo ~~untain.

Severa 1 pi ts.

63

Elk Creek
Prospect t

Unknown.

Unknown

Unknown.

62

French Creek
Nines t

Unknown.

T....O companies used bedrock
flumes in 1904 (Lindgren,
19041. At least 738 ox gold
recovered durina 1934-42.

No identified resources reported.

110

production.

Five mfllion~d3 containing 37.2 lbs
ilmenite/yo (46\ Ti0 2 ano 0.22\
Cb20S) (Zilka and others, 198~).
Deposit Is subeconomic.

- - - - - -'- - - - - 
TABLE 3.--Placer mines and prospects--Continued
Map
no.
(fi g. 4)

Summary

Name-

and production

Resource data

48

Gold Creek
Mines t

Alluvium in older and recent terraces on
granitic bedrock. Deposit is 50 to 150 ft
wide, 1.5 mile long, and 6 ft thick (] ft
is soil.

Surface workings. Early
production unknown; 14 oz gold
recovered during 1938-41.

US8M investigation indicates ]00,000
yd] has less than 1.0 Ibs monazite/yo 3.
Deposit Is subeconomic.

7Z

Hidden Creek
Prospect t

Gravel derived from metamorphic rocks lies on
Belt Supergroup metamorphic bedrock.

Surface workings.

No identified resources reported.

81

Independence
Mine t
(patented)

Gravels derived from metamorphic rocks overlie
Belt Supergroup bedrock.

Surface wor~lngs.
product ion.

46

Lolo Creek
l~i nes t

Alluvium in older and recent terraces is on
granitic bedrock along the creek. Large
boulders hampered previous operations.

Surface workings. Early
production unknown. About
70 oz gold produced during
1934-42.

USBH reconnaissance found trace to 10 lbs
black sand/yd J (Storch and Holt. 1963).
Deposit is subeconomic.

78

Long Creek
Prospect t

Unknown.

Surface workings.

Unk.nown.

39

Lost Placer
Hi ne t

Alluvium on metasedimentary rocks.

Pits. One oz gold recovered
in 1938.

No fdentifled resources reported.

16

lower North
fork Hi ne
(below ilhi te
Pine Gulch)

Gravel averaging 18 ft In depth overlies
metamorphic bedrock.

A 4.5 ft 3 buc~et dredge.
Northwest Goldfields
worked 2,900,000 yd]
averaging $0.18/yd 3
1940-42 (Hubbard, 19571.

No Identified reSources reported .

]6

McGann
Prospect *

Unknown.

Surface work i "gs. Total of 325 Unk nown.
oz gold produced during 1934-38.

73

Meadow Creek
Prospect t

Gravel derived from metamorphic rocks overlies
Belt Supergroup bedrock.

SUrface workings.

Hilbert Hine *

Gravel on metamorphic bedrock has large
boulders (Hubbard, 1957).

Surface workings. At least 3
No identified resources reported.
oz gold recovered during 19]9-43.

82

Moose Creelc
Hi ne t
(patented)

Gravels derived from metamorphic rocks overlies
Belt Supergroup bedrock.

Surface workings. Early
production unknown. About 260
ox gold recovered during
1934-39.

USBM Investigation in 1957 estimated
2.000,000 yd 3 with 10,3 Ibs black
sand/yd 3 which is 70~ ilmenite.
Ueposlt Is subeconomic.

47

Husse 1she11
Creek Mi nes t

Alluvium in older and recent terraces is on
granitic bedrock. Deposit is about 8 miles
long, 200 ft wide, and 8 to 12 ft thick
(2 to 4 i s so i1 ) .

Surface workings. Early
production unknown. but 7 oz
gold recovered in 1941.

SChrader (191U) reports black sand
concentrates contain 29~ monazite.
USWoI investigation indicates
7,SOO,OOO/yd J contain less than
1.0 lb monazite/yd 3 • Deposit is
subeconomic.

N

......

~orkings

Early

NO

identified

r~sources

reported.

No Identified resources reported.

_.
---TABLE 3.--Placer

-----mine~

and prospects--Continued

Hap

no.
(fig. 4)

SUlmla ry

Name

~orkings

and production

Resource oata

North FOrk
Clearwater
Mines t

Gravel is on granitic bedrock in bars 12 to 15 ft
thick along the river. Values are apparently
significant downstream from Moscow Bar (68)
and between the mouths of Fix (711 and Kelly
(69) Creeks. Gravel is more or less rounded,
and boulder~ are generally less than 15 in.
in diameter (Staley, 1940).

Surface workings. Early
production unknown. About
200 02 gold reCovered during
1934-45.

NO identified resources reported.

65

Orogrande Creek
Mines t

Unknown.

SUrface workings. Recorded
production i~ 345 oz gold
during 1902-14, and 142 oz
dur! ng 1958-59.

USBH reconnafsance found 2·5 lb ilmenite,
trace monazite, and trace magnetite/yd 3
(Storch and Holt, lY63). Deposit is
subeconomlc.

83

Osier Cree~
f~1 ne t
(patented I

Gravel derived from metamorphic rocks overlies
Belt Supergroup bedrock.

Surface workings. Early
production unknown. In 1941,
68 oz gold recovered.

No identlffed resources reported.

40

Pete Ki n9
Creek ~Il ne

Gneiss and schist country rock contains small,
concordant and discordant quartz veins and
pegmatite dikes that locally contain gold,
ilmenite, magnetite. corundum. rutile, and
monazite. Alluvium formed by weathering of
the above fills the creek bottom.

Several pits and trenches.
Early production unknown; 41
oz gold 1934~41.

US~M

68,
69,
71

t

N

tv

reconnaissance in 1956 indicated.
2,000,000 yd 3 co~tainlng a trace
gold and 11 lb black sand/yd 3 . Deposit
is subeconomic.

14

Poorman Creek
Mine *

Auriferous gravel 2 or 3 ft thick on uneven
metamorphic bedrock 1s overlain by 12 to
18 ft of barren gravel (HUbbard, 1957).

Drag11ne and washing plant used
In 1955. At least 50 oz
recovered during 1902-35.

No Identified resources reported.

7U

511 de Creek
Prospect f

Unknown.

Surface work i ngs.

Unknown.

17

Upper North
Fork Hine *
(above ~hite
Pine Gl.Jlchl

About 15 ft of gravel overlies metamorphic
bedrock. Gold 1s concentrated at bedrock
(Hubbard, 1957).

Oragline and washing plant.
In 1950, Behrens Brothers
recovered 329 oz gold from
64,000 yd 3• At least 7
oz recovered during 1934-38.

No identified resources reported.

Sl

Upper Orofino
Creek and
tri buta ri es
(pa ten ted)

Gravel Is in low benches along the creeks
and in high terraces adjacent to the creeks.
Bedrock is mainly quartz diorite.

Surface workingS. Most of
the deposits have been worked
at least once. Early
production unknown. At lea~t
14 oz gold recovered during
1938-42.

~o

75

Vanderbilt
Gulch
Prospec t t

Gravel derived from metamorphic rocks overlies
~elt Supergroup bedrock.

Surface workings.

No identified resources reported.

identified resources reported.

- --

-----TABLE
(t,

Map
no.
(fig. 4)

N

w

Clearwater Forest,

~,

4.~-Copper,

lead, and zinc mines and prospects

St. Joe Forest, properties without a symbol are outside the boundaries)

Surrwna ry

Name

~or~ings

Resource data

and p!oduction

Details unknown. Same general geologic setting
as Mizpah, Hecla and Copper King Mine. Schist
country rock.

One, shaft.

Unknown.

Cl ca n.'a ter
Copper Mine
(patented)

Ankerite replacement vein follows a shear zone
in quartzite. The vein strikes N. 10 0 Y.,
dips 4So ~E., and contains disseminated
chalcopyrite, bornite, and pyrite. The vein
is exposed in the workings for 800 along strike
and 200 ft down dip. It averages 8 ft wide.
Cross faults IMke the vein difficult to follow.

Three adlts total 1,850 ft of
underground workings. Limited
product; on.

Twenty-three samples taken by the USBH
in 1942 averaged 1.38\ copper. No
identified resources reported.

23

Copper King
l~i ne '"

An intensely-altered hornblende diorite 5111 in
qua rtz j te conta i ns blebs of pyrrhot t te and
chalcopyri teo

One 200-ft adit. A few tons
shipped In 1905 (Livingston
and Laney, 1920}.

NO

84

OQe Creek
Prospect

Vein contains lead and silver minerals.

Unl(nown.

NO identified resources reported.

15

Dollie F.
~ol fe
Prospect •

Unknown.

Unknown.

Unk.nown.

20

Hecla
Prospect

A

About SOO ft of underground
workings. No PiOduction.

No identified resources reported.

19

Baby Gra nd
Prospect '"

66

Campbell Kine

76

~

20-ft bed of limestone bounded by schist
contains minor disseminated chalcopyrite
(Livingston and Laney, 1920).

identified resources reported.

27

Little Echo
Prospect •

A chalcopyrite-bearing quartz vein Is in
Quartzite.

Unknown.

No identified resources reported.

21

Mizpah Mine •
(pa tented)

Thin, concordant sulfide seams occur in a
2S0-ft-wide. sparsely-mineralized zone
along the contact between quartzite and
overlying schist, and sulfide lenses as much
as 20 ft long occur in a discordant fault
zone. The co~ntry rock. which has a
N. 45 0 ~., 50 0 H~. attit~de. has been
Intruded by a series of hornblende diorite
s 111 s.

About 1,200 ft of underground
workings in four adlts. As
of 1942, 283 tons of ore
averaging 20.88\ copper had
been shipped.

USBM investigation in 1942 estimated
13,2S0 tons of identified resources
averaging J.3~ copper.

_.
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TABLE
Hap
no _

Name

4.-~opper,

--- --

lead, and zinc mines and

Summary

prospects~~ontinued

Worle. i ngs and producti on

Resource data

(fIg 4)

32

Old Jackson
Prospect

67

Ox ford Hi ne
(patented)

2S

A fissure-filling quartz vein lies between
1amprophyre and granodi ori te di k.es _ The vel n
contains chalcopyrite, bornite, pyrrhotIte,
malachite, and chrysocolla. It strik.es east
and dips 45* S., and appears to be 3 (t wide
and at least 500 ft long.

Several short adits and a 140-ft Two USBM samples from dump in 1943 nad
shaft.
2.46~ and 5.371 copper and 13.8 oz and
19.40z silver per ton. A well
mineralized vein of moderate size, which
has not been mined out, appears to exist.
Warrants further investigation.

Peacock
Prospect *

T~o

Dulldozer trenches.

No apparent identified resources.

22

Prospect *

Unknown.

Unk.nown.

Unknown.

24

Prospect *

Unknown.

Unknown.

Unknown.

31

Ruby Creek
Mine
(pa tented)

An 8 to 18-in.-thick siderite vein with
veinlets of sphalerite and galena strikes
N. 44° ~. and dips 61° HE. in quartzite.
Vein Is exposed (or 170 ft.

At least 960 It of underground
work1ngs at the mine and 670
ft nearby. Mill constructed
in 1929 (Anderson, 1930).
Total of 4) tons or produced
1931-32.

Deposit does not
forest.

38

Rusty Mine

Unknown.

Underground. About 70 tons of
lead/zinc ore produced in 1944.

Unknown.

33

Vi ctori a
Prospec t

N

+=>

f

quartz lenses 1n schist trend ~. 35° W••
and dip vertically. The quartz contains
minor bornite, chalcopyrite, and limonite.
Both lenses are less than 100 ft long.

e~tend

into the Hational

Hea~,Detrital

I
I
I

Minerals

Heavy detrital minerals (black sands) are present in most placers in
the stu~ area. Black sands are mined world-wide to recover ilmenite
(must have greater than 54% Ti02). monazite. and zircon. Major deposits
consist of beaeh sands in Australia. India. South Africa, China. and the
U. S. (Flori da) that generally eonta in 2% to 20% b1aek sands. Il meni te is
used mainly in the production of titanium pigments (U.S. Bureau of Mines,
1985); the remainder is used in welding-rod coatings, well-drilling muds,
and special alloys. The current price is now $35 to $40/st. Monazite is
processed to produce thorium for alloys (especially with magnesium),
refractories, and nuclear fuel, and rare-earths for phosphors. Current
price ;s $500 to $600/mt. Zircon;s used in foundary sands, refractories,
and ceramics, and is the source of zirconium metal. Present price is
$140 to $150/st.
Because much of the placer gold has been mined out of placers in the
stuQy area. black sand will be the primary commodity. However, none of
the known occurrences equal the minimum 10 million-cubic-yard volume or the
2% to 20% total black sand content of deposits currently being mined.
Additionally, the ilmenite in the stu~ area's deposits contain less than
the 54% Ti02 required by current marketing conditions.
Nonmetallic Commodities

I
I
I

Large
pegmatite,
(fi g. 5).
but little

occurrences of anorthosite, clay, kyanite-group minerals,
and silica OCCur in and along the border of the study area
Occurrences of graphite and garnet are also known (table 5),
is reported of their significance.

Because of their special marketing situations, the feasibility of
mining nonmetallic commodities is often based on comparison with deposits
currently being mined elseWhere. The factor often most important in
determining the minability of this class of deposits (after tonnage and
grade and commodity price) is the distance and type of transportation
of the commodity to a ready market. If markets can be developed
close to such occurrences, many would be mined.

I
I
I

'I
I
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TA6LE S.--Hiscel1aneous mines and prospects
{t, Clearwater Forest; *, St. Joe Forest)

Map
no.
(fi

-

SUll'I11a ry

Narne

Workings and production

Resource data

g. 4)

52

Bhck Diall'Ond
Prospect t
(graphite)

Unknown.

NO production.

Unknown.

!:IS

61ack1ead
Prospect t
(1ron)

A pendant of limestone 2 miles long and 0.5
mile wide is crosscut by veins and
veinlets composed of quartz, major magnetite,
and minor chalcopyrite. Granitic country
rock.

Two adi ts.

Veins and veinlets are small and widespread.
Deposit is apparently subeconomic.

64

Hemler
Prospect 1
(tungs ten I

Unknown.

UnknOwn.

Unknown.

86

little Papoose
UnknOWn.
Mine t (si1verl

Ten tons of silver-bearing
ore produced in 1961.

Unknown.

N

No production.

-..J

No identified resources reported.

2

Hi 1bert
Prospec t "
(tungsten)

A 4-ft-wide hematite vein contains scheellte

87

M. J. Kouba
Prospect t

Pegmat i teo

Uo)(nown.

No identified resources reported.

Moose t10untaln
Prospect t
bnercury)

Unknown.

UnknO\>ln.

UnknO\oln.

4

Prosperi ty
Prospec t "
(tungsten)

A 2.S-ft-wide quartz vein strikes east and
dips 80* S. in quartzite. Vein contains
pyrite, hematite, limonite, scheelite, and
wolfraMite.

A 28-ft shaft, 3 trenches,
2 short adits.

A USBN investigation in 1959 estimated
2,500 tons of 0.5~ tungsten trioxide.
ueposit is apparently subeconomic.

41

Shangra La
Prospect t
(ant imony)

An 16-ft-wide quartz vein trends north and
dips 60·[. in gneiss. Vein is exposed for
300 f t. The 4 to 5 ft of ve In adjacent
to the hanging wall contains stibnite, while
the remainder of the vein contains gold and
silver minerals.

Adit, 30 ft long.
production.

One

shaft.

and wolframite (HUbbard, 1957).

(columbium)
79

No

Samples taken by owner contained 2.01
antimony, 0.06 oz per ton gold,
and 1.3 oz silver per ton. Warrants
further Investigation.

_.
-----

--

-

TABLE 5.--Miscellaneous mines and prospects--Continued
Hap
no.
(fig. 4)

f'J

0::>

Summary

Name

26

Sher.ti n
Prospect"
(garnet
gold)

Un~nO'oln.

37

Smith Cree~
Mi ne t
[i ron)

A

w(Jgnetlte-hematlte vein In Quartz mica schist
is 4 Ft wide and e~posed for 500 ft. Vein
strikes N. 20 0 w. and dips vertically and
Is terminated on the north by a fault and
covered with overburden on the sOl/tho

Workings and production

Kesource data

Unknown.

UnknO'oln.

Extensive bulldozer cuts.
Six hundred eleven tons
with 62~ iron shipped
in 1942-43.

Inferred resources of 50,000 tons with
50% iron. A dip needle survey (US~H
in 1943) indicated the vein extends
1,200 Ft south of workings. Deposit
is apparently subeconomic.

Clay

I
I
I

Two major clay deposits extend into and several small ones are within
the study area (figs. 5 and 6); they are described in table 6. According
to Hosterman and Peters (1964):
Clays are natural materials composed of very fine particles
(clay minerals) that are principally hydrous aluminum silicates,
but may contain small amounts of iron, magnesium, potassium,
sodium, calcium, and other less important ions. The following
clay minerals are found in the clay deposits of Idaho: kaolinite,
hal1oysite, montmorillonite, and probably illite. A clay
deposit consists of one or more of the clay minerals and may
contain nonclay minerals in varying quantities; the most common
of these are quartz, feldspar, mica, and minerals containing
iron and titanium. Variations in mineral and chemical composition,
particle size and shape, impurities, and other characteristics
of the clay deposits result in a wide range of physical properties
that determine the economic usefulness of the clays. Physical
properties of the clays include plasticity, color, refractoriness,
specific gravity. porosity, deformation with drying and firing,
green and fired strength, viscosity and gel strength. The
purity of the clay enhances the economic value of most clay
deposits, but for some uses, particularly in making common brick
and tile, certain nonclay minerals are desired for color and to
control shrinkage.
They further state that:

I
I

I

I
I

Perhaps the best known use of clays is in the manufacture of
fired ceramic products which consume about two-thirds of all
industrial clay. Included in this category are the structural
clay products such as building brick, drain tile, sewer pipe,
terra cotta, and similar items. Their manufacture requires
large tonnages of clay and in many instances the clays that
contain gritty impurities or pigmentary materials are as well
or better suited than the more pure kaolins. Some lightweight
aggregates for concrete are made by firing clays that will
expand on sintering. Refractories are manufactured from clays
having a high fusion point (cone 19 or above). The material
most commonly used in refractories is known as fireclay.
Whiteware and porcelains are ceramic products usually made by
blending relatively pure kaolin clays (china clays) with
feldspar and flint. It is essential that clays used in making
whiteware be free from materials that burn to an off-white
color. Pottery and stoneware are made from a variety of clays
but the better products require clays that are semi refractory
and fire to a dense product.
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----- - -- TA8LE 6.--Clay mines and prospects
(*,

St. Joe Forest)

Map
e fi

17, 18

SUlmlary

Nil me

no.
g. 5)

Resource data

Bovill C13Y
llepos it

US8M along with the J.R. Simplot Co. (Kelly,
1963b) did extensive work on the deposit for
its refrilctory and filler clay uses. The
thickness of the c1ay measure is 30 to 200
ft and Is overlain by 8 to 10 ft of soil.
Clay beds are in Latah Formation.

Deposit has been mined by A. P.
Green (since 1957) and the
J.R. Simplot Co. (since 1961)
according to Doler (1918):
A. P. Green Co. mine is
located on the western end
of the deposit 'on pr1 'late
land. Mine is an open
pit summer operation (10,000
to 12,000 tons/year) producing
a high grade refractory clay
which is made into fire brick
at their Troy, 10, plant.
The mined clay is a relatively
pure halloyslte bed (35\ A1Z03)
8 to 12 ft thick lunder 15 to
20 ft of overburden). The J.R.
Simplot mine is located on the
eastern end of the deposit on
state land. An open pit
operation with pits up to 85
ft deep, yields a filler
clay for candies, cosmetics,
and other special uses.
At te~ts fa 11 ed to manufactu re
paper filler and coater clay.
Production data are confidential.

Withheld, but believed to be several
hundred million tons of reserves.

Clay

Unknown.

None

Un\(nown.

w

..

21

Workings and production

OCc urrence·

23

Clay
Occu rrence·

UnknO>ln.

None

Un\(nO'fln.

19

Clay
Occurrence*

UnknO>ln.

None

Unknown.

26

Clay
Occurrence'"

Unk nO'fln.

None

UnknO'fln.

20

Elk River
Cl ay Oepos I t'*

Latah Formation clay bed. Doler (1978)
states the deposit meets the specifications
for filler day.

One 47-ft drill hole in 1943
by USijM. No production.

Inferred 5 to 10 million tons of
clay (U.S. 8ureau of Hines, 1945).
Warrants further investigation.

And finally:

I
I
I
I
I
I
I
I
I
I
I

There are a number of nonceramic uses for clay. One of the
most important of these is as a filler and coater in the
manufacture of paper. Specifications for coater clay are more
rigid than for filler clay but in both cases a relatively pure
kaolin clay is demanded. It must have a high degree of
whiteness and brightness, a closely controlled particle size
and be free from abrasive particles. Coater clays must also
remain fluid when pulped in water at a relatively high percent
of solids. In addition. coater clays must adhere satisfactorily
to the paper surface and they must be compatible with printing
inks. Other applications in which clay may be used as a filler
or extender include rubber products, fertilizers, pesticides,
insecticides, adhesives, linoleum, textile sizing. etc.
Refractory and filler clay have been mined from the Bovill deposit
(fig. 6) since 1957. Ooler (1978) states that the A. P. Green and J. R.
Simplot clay mines have 40 to 100 years of reserves before the pits would
need to be expanded onto National Forest land. The Bovill deposit is
obviously an economically viable deposit (actively mined for almost 30
years). It;s only a matter of time before that portion of the deposit
in the National Forest is considered for development. Because the
Elk River deposit (fig. 6) meets the- specifications for filler clay
(Ooler, 1978), the deposit may be mined upon depletion of deposits
closer to transportation centers.
Alumina
Kaolin clay occurrences (fig. 6) and anorthosite (fig. 7),
described in table 7. are possible sources of aluminum in the future.
At the present time, however, all free-market aluminum production is
from alumina (A1203) derived from bauxite deposits (Berk, 1982).
Bauxite contains from 40% to 60% A1203 with world wide reserves of 25
billion st in 1977, enough to meet world demand well beyond the year 2000
(Stamper. 1978). The majority of bauxite reserves are overseas, and
U.S. reserves are considered sufficient for only 2 to 3 years of U.S.
consumption (Stamper, 1978). The kaolin clays contain about 25%
A1203. while anorthosite (any rock containing more than 90% plagioclase
feldspar) has 29% A1203 (St. Clair and others, 1959).
Numerous studies have been conducted concerning the feasibility
of alumina extraction from nonbauxite sources (Brown and others,
1947; St. Clair and others, 1959; Lundquist, 1963; Ampian, 1967;
Johnson and Peters, 1968; Peters and Johnson, 1974; Barclay and
Peters, 1976; Bengtson and others, 1977; Bertke, 1979; and Tisdel,
1979).

32
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_.-- -  --- -TABLE 7.--Alumina mines and prospects
Ct, Clearwater Forest; *, St. Joe Forest)

Map
no.

SUlllTlary

Name

~orKings

and production

Resource data

(fi g. 5)

17,18 Bovill Clay
Deposit*

-

w

-+:>

Deposit is quite large and includes private,
state, and national forest ownership. The
deposit waS discovered in 1943 (U.S. Bureau
of Mines. 1945bl and is composed of alternating
beds of clay and ar~osic sand that lie
unconformably upon basalt and a ~ranite-schlst.
gneiss comple~. During the 1950 s and 60's
the Anaconda Co. e:car.li ned the depos I t as a
potential alumina source for their Columbia
Fa 11 s, ~lT. a 1umi num smelter.

E:ctensive work has been done on
this deposit (Hosterman, 1964).
No production as an alumina
source.

Fifty million tons of identified clay
resources averaging 23~ A1Z03 based
on limited drilling (U.S. 6ureau of
Mines, 19450). No tonnage and grade
estimates are available from Anaconda
Co. work.

20

El k River
Cl ay uepos it"

~'ajori ty

One 47-ft drill hole in 1943
by USBM. No production.

Five to 10 million tons of IdentIfied
clay resources averaging 25\ A1Z03
(U.S. Bureau of Mines, 1945a).

24

Southern Boehls
Butte
Anorthosite
Body t

Anorthosite body in schist of Prichard Formation
(Hietan~n, 1963).
Accordin9 to Juras (1974) and
Nord (1972) anorthosite is a pre-Beltian age
intrusive. It crops out from SalJl'lOn Creek to
Brea~fast Cree~ (12 miles long and 2 miles wide)
and roughly parallels the North Fork Clearwater
ki ver. Only the eastern end of the body (4
miles in length) Is actually in the Clearwater
National Forest. The anorthosite occupies the
valley of the North For~ Clearwater River
(approximate river elevation is 1,500 ftl and
is situated along the crest of an east-west
trending anticline. Anorthosite north of the
river dips 30°-40. N. with the top of the
body at 2,750 ft elevation. Anorthosite
south of the river dips 20°-SO· S. with the
top of the body at 3,500 ft elevation.

None

The anorthosite is at least 1,250 ft
thick north of the river and 2,000
ft thick south of the river. With
an exposed length of 4 miles and a
thickness of more than 1,000 ft.
several hundred million tons of
identified anorthosite resourceS
is present on Clearwater National
Forest land. The anorthosite
averages 29t A1203 (Miller. 1967).

of the depos I tis on na tiona 1 forest
land. Uoler (1979) states the deposit would be
very similar to the Bovill deposit as a source
of alumina.

I
I
I

According to Moberly (1984), alumina costs $208/st delivered to Kalser
Aluminum and Chemical Corp. 's Mead, Washington, reduction plant. Operating
costs updated to January 1985 dollars from Peters and Johnson (1974) are
estimated at $267/st for an anorthosite-feed alumina extraction plant and
$230/st for a clay-feed alumina extraction plant. Thus, the operating
cost differential between Kaiser's Mead plant and anorthosite- and clay
feed plants would be approximately $59/st and $22/st, respectively.
Furthermore, the estimated January 1985 capital costs are $224 million
for an anorthosite and $313 million for a clay plant, assuming a daily
capacity of 1,000 st. Therefore, if new plants were constructed, an
increase of more than $125/st in the price of alumina would be required
to make either type of occurrence economic.
Because of its much higher alumina content and ease of extraction,
bauxite will continue to be the major source of alumina for the foreseeable
future unless political factors drive the price high enough to make
kaolin clay and anorthosite sources economic.
Kyanite

I
I
I
I
I
I
I
I

The Woodrat Mountain (fig. 8) and Smith Ridge (fig. 7) areas contain
the only known kyanite occurrences in the study area (table 8). Kyanite is
mostly consumed by the refractories industry in the form of mullite.
Kyanite heated above 1310°C dissociates into mullite and free silica and
remains dimensionally and chemically stable until the temperature is
raised to at least 1810°C. Above that temperature the mullite, with
little change in volume, dissociates into corundum and silica that
recombine to form mullite when the heat is lowered (Potter, 1980). These
expansion properties enable mullite to be used in refractory shapes and
furnace linings for a wide range of industrial uses, especially ferrous
nonferrous metal, glass, and cement. Lesser uses include brake linings,
ceramic tile, electric porcelain, spark plug insulators, mortars, and
welding rod coatings.
Two companies, C-E Minerals and Kyanite Mining Corporation, mine all
of the domestic kyanite from kyanite-bearing quartzite (15%-40% kyanite)
deposits in Georgia and Virginia (Industrial Minerals, 1985). The
production rate has been fairly stable over the years at approximately
100,000 st/year, about half of which is exported. The kyanite is mined
by open pit methods, crushed, ground (to minus 35-meshl and floated to
produce a 91% kyanite concentrate. The concentrate is dried and subjected
to high-intensity magnetic separation that reduces the iron content to
less than 1%. Further grinding may be applied to produce minus 48-,
100-, 200-, and 325-mesh sizes (Industrial Minerals, 1985). The kyanite
product is then calcined in rotary kilns at approximately 1650°C to
produce a mullite.
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TABLE
(t,

Map
no.

Name

8.~-Kyanjte

--

prospects

Clearwater Forest: *, St. Joe Forest)

SUllJllary

~orkin9S

and production

Re sou rce da til

UI g. S)

W
-..J

None.

2S

Smi th Ri dget
Kyani te
prospec t

Kyanlte is concentrated at the gradational
can tac t be t~ee n the sou the rn Boeh I s Bu t te
anorthosite and gneiss and SChist (Van Noy
and others. 1970).

27

iloodrat ~\tn.
Kyani te
pro spec t t

The deposits are mostly on state and natIonal
Four drIll holes. four trenches,
forest ground, with some minor private
and 38 surface samples (Van Noy,
ownershi p. The C. B. Hi ni ng Company of
and others, I970l. No
production.
Grangeville, Idaho, holds a state lease on 160
acres in sees. 13 and 24, T. 33 N., R. 5 [., for
kyani te mi nera 15. The cor~any also has located
claims on natiOnal forest land just east of
the lease. Kyanite is concentrated in at least
two fOaln nortlJ-north....est-trendlng rock units
running for 6 miles north of the Middle Fork
Clearwater River. No work has been done south
of the rl ver (Van Noy and others, 1970). Th e
beds are assumed to be Precambrian Belt Supergroup
garnet-kyanite-mica schists. Kyanlte Is
uni formly dl sseml na tell throughout the zones
ranging from 6\ to 44t kyanite.

Identified resources averaging greater
than 10\ kyanfte are probably large,
although undefined because of cover
(Van Nay and others, I970).
l10re than 3 billion tons of inferred
resourc~s wftlJ a low wast~~to-ore
ratio and containing more than 15
percent kyanite (Van Noy and other5,
1970). Of that, 1.700,000 tons of
plus 15 percent kyanite rock with no
strlppable wa5te except soil cover
is near Woodrat Lookout. Additional
resources likely occur south of the
Middle Fork Clearwater River.
Investi~ations there are warranted.

Large inferred resources of kyanite in the Woodrat Mountain and
Smith Ridge occurrences or prospects are based on limited information. A
preliminary cost analysis of the Woodrat Mountain occurrence. which might
be applicable to the Smith Ridge occurrences, was based on the following
parameters:
A.
B.

c.
O.

1,700,000 st of 20% kyanite
minor overburden stripping
500 st/day mine and mill, operating 250 days/year
75% mill recovery to produce a 91% kyanite concentrate

A 500 st/day operation would produce 82 st/day of concentrate or
20,500 st/year of concentrate (about 20% of present U.S. production).

I
I
I
I

I
I
I
I
I
I
I
I

The cost analysis shows that a short ton of raw kyanite concentrate
could be delivered from this area to the Chicago, Illinois, area at a
cost of $165/st (January 1985 dollars). A capital cost of $9,335,000
would be required to build a mine and mill at Woodrat Mountain.
According to Industrial Minerals (1985), raw kyanite sells for $70
to $135/st F.O.B. Georgia. Assuming a rail cost of $20/st to ship
from Georgia·to Chicago, the raw kyanite from established producers would
sell for $90 to $157/st in Chicago.
Because major markets for kyanite are east of Chicago, the study
area's occurrences cannot economically compete with eastern deposits
because of higher transportation costs. Of the S165/st cost figure,
$66/st is transportation charges (truck plus rail). If a market for
kyanite products were to develop in the northwestern area of the U.S.,
or in one or more of the Pacific Rim countries, the occurrences would
possibly go into production.
According to Van Nay and others (1970) garnet and muscovite mica
could be recovered as byproducts of a kyanite operation at Woodrat Mountain.
These commodities were not taken into account in the preliminary feasibility
stuQy although the garnet is of especially good mesh size and could command
a special price if a market could be developed in tandem with kyanite
production.
Mica, Feldspar, and Beryl
Mica, beryl, and feldspar occur in pegmatites in the Avon mining
district, near Birch Mountain, and near the lochsa River (fig. 5, table 9).
Most of the mines and prospects in the Avon district (fig. 9) are on
private or State land; the Birch Mountain and Lochsa River sites are on
National Forest land. Small quantities of uranium-bearing minerals,
columbite, and graphite have been reported in a few of the pegmatites.
Mica, specifically muscovite, is a sheet-like mineral with a wide
variety of uses that are determined by its characteristics when produced.
Categories of natural mica (ASTM, 1971; Chapman. 1983; Davis, 1985;
Robbins, 1985; Skow, 1962) are:
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TABLE 9.--Micd. feldspar, dnd beryllium mines and prospects
(*,

St. Joe Forest; properties without symbol are outside of forest boundaries)

Nap

no.

Name

(f19. Sl

SUlllllary

Workings and production

Res ou rce da td

Avon Hica District
6

Avon t~1 ca Co.
Mine
(Hungry Gut
Minel

Two pegmatites, one 3 ft thick of unknown
length, and one 1.5 to 5 ft thick and 37 ft
long, are composed of plagioclase. quartz,
muscovite, minor black tourmaline and green
microcline. Mica books are up to 3 In. in
diameter and rum-colored In the small pegmatite.
The main pegmatite contains about 3% hard,
rum-colOred mica, most of which is cracked,
curved, and ruled. About 7% of the pegmatite
is soft, white mica. Trimmed sheets up to
4 by 4 In. were produced (Stoll, 1950).

Adit 70 ft long containing
overhand stope and 8 ft deep
winze plus a s~ll cut along
side of access road (Stoll.
1950). Small, unrecorded
production.

Oeposit does extend Into the Hatlond1
Forest.

4

Campbe II
Lease

Five lenticular pegmatites strike N. 63 W. to
N. 80 E. and dip south in mica schist.
Largest is 120 ft long and 18 ft thick.

A 190-ft-long adit and an open
pit (Stoll, 19501. About 6,069
lb cobbed, 2,000 Ib scrap, and
127 lb sheet mica recovered in
1944.

Oeposit does not extend into the
Nat i ona 1 Forest.

Doerr Property A series of pegmatite lenses and dikes (in a
• Gill~s lease zone about 230 ft wide by 1,200 ft 10ng1, the
longest about 100 ft, trends northerly (Reed,
19461. Narrow dikes (3-6 ft wide) are exposed
In some cuts, while production came from lenses
8 to 10 ft wide (Stoll, 1950). Quartz,
plagioclase, and muscovite are the main
minerals. Accessory black tourmaline and
beryl are reported {Reed, 1946).

11
W
\D

8

Fitzgerald
Property

A large pegffldtite (possibly 900 ft by 90 ftl
and several small pegmatites are exposed.
The pegmatites contain white plagioclase and
gray to white quartz with sparse small bookS
of muscovite (Stoll, 1950).

One caved adit, one S40-(t <Idit,
Unknown quantity of subeconomic
six open cuts (250 ft, two 
Identified sheet mica resources
100 ft, 70 ft, 60 ft, and 50 (t
exist (Stoll. 1950).
long), and about 4,200-ft of
dozer trench. Reported
production was 21,625 10 cobbed
and 3,400 lb mine scrap mica.
This yielded 2,015 lb 1 by 1 in.
and larger sheet m~ca. After
retrimming and grading, 1,120.27
lb was classified good Sheet mica
and 270.48 lb classified as thins,
skimmings, small washer, and
scrap. Poss~bly another 100
to 200 tons of crude mica
concentrate was mined (Stoll,
19501.
A 20-ft-long tunnel and small
prospect pit (Stoll, 1950).
The Bureau of Mines (1944)
cut about 2,000 ft of dozer
trench. No production was
reported.

Deposit does not e~tend into the
National Forest.

- ------ --- TABLE

9.--Mic~,

feldspar,

~nd

beryllium mines and prospects--Continued

Hap

Summary

Name

no.
(fig, 5)

Workings and production

Resource data

Avon Mica Oistrict--Contlnued
3

lS

Last Chance
Hine

Five pegmatites are exposed; the largest is 55 ft
long and 26 ft thick. The pegmatites are zoned,
with quartz, mica, schist, schorl, or albite
dominant.

Three open pits, two adfts, and
several pits and trenches.
Production 1944-45 totaled
87,200 lb book, and 6,846 lb
sheet and punch mica (Stol"
19S0).

Deposit does not extend into the
National Forest.

Li ndqui st

More than nine pegmatites are exposed. Most are
small (less than 4 ft wide by 20 ft long);
the largest is about 18 ft by 100 ft. Quartz,
white plagioclase, and muscovite are the main
minerals. BlaCk tourmaline, garnet, apatite,
vivianfte, and strengite have also been
reported. Most mica books are curved,
crac~ed, and ruled.
Many are intensely
corrugated (Stoll, 1950).

Two adits, each containing
about 100 ft of workings, an
80-ft-long bulldozer trench
arid two prospect pits.
Production consisted of a
few pounds of sheet mica
(Stoll. 1950).

Deposit does not e~tend into the
National Forest.

There are two pegmatite lenses. One is about
85 ft long. up to 20 ft thick, and has a depth
exceeding 32 ft. The other is about 100 ft
long, up to 17 ft wide, and appears to be
less than 45 ft deep. The pegmatites contain
quartz, white feldspar, muscovite, biotite,
gray tourmaline. garnet, and apatite. Mica
books are up to 5 In. in diameter, colorless,
and slightly clay stained (Stoll, 19501. r~st
are crushed, ruled, and reeved (lines,
striations, or folds In cleavage planel.

Short adit, caved (200-ft-long)
adlt, and several bulldozer
trenches and pits. Produced
3,000 lb mica (Pattee and
otners, 1968).

A

Property
(fioonroe ~li 11 )

16

LUc~y

Jim

Prospec to'
(01 sen)

.p

o

small amount of beryl (uneconomic)
was reported (Pattee and others,
1968). The mica Is mostly scrap.

2

Lue" a Hi ne

~lore

One adit and several trenches.
Early production unknown.
During 1943-44, 17,880 lb
(obbed and 12,000 1b scrap
mica produced.

Deposit does not extend into the
Na ti onal Forest.

5

Maxine No.2
tli ne

One small pegmatite.

One open pit and several
trenches. In 1944, 195 lb
sheet mi ca produced {Stoll,
1950} .

Deposit does not extend into the
National Forest.

McCornack
Proper ty ~

A

A fe~ pits, 165.ft-long ad/t,
and over 1,000 ft of dozer
trenches {USBM files). ~eed
(1946j reported -high-grading"
in 1944 on this property.

No identified resources reported.

than a dozen sma 11 pegmat Hes are in ml ca
schist and gneiss (Stoll, 1950). Zoning Is
poor.

large pegmatite or a group of several small
pegmatites contains mostly quartz and feldspar
with s~a11 quantities of muscovite. Most mica
boo~s are small and of poor quality (Stoll,
1950).
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feldspar. and beryllium mines and vrospects--Continued

M~p

no.

N~me

Summary

Workings and production

Resource data

(fi 9. 5)

Avon Mica District--Continued
13

12

.;::.

.....

l'tIrn! n9 Star
Property

Muscovite
Mine

Several pegmatites, the main one of which is
more than 1,000 ft long and 10 to 20 ft thick,
trend northeasterly. The constituent minerals
are: quartz (20$-80t), feldspar {lOt-BOt},
muscovite (11-7$), garnet (4$), and black
tourmaline (2$-5$). Books of mica 4 in. in
diameter and smaller are scattered throughout
the pegmatite (USBM files). Beryl is rare
(Pattee and others. 1968).

A small open cut, an 880 ft
adlt, and a 100 ft adit

The depos i t cons I s ts 0 f th ree maj or pe gma t i te
bodies and numerous small lenses. The east
pegmatite has a strike length of about 260 ft
on the surface, ranges from less than 3 Ft to
about 15 ft in thickness, and extends at least
280 ft dawndip. The body Is also exposed on
the no. SIeve 1. The centra 1 llegma tite j s
made up of three divergent branches: the east
branCh is exposed on the surface for 265 ft and
abou t 36 ft thl ck; the mi ddl e branch, an
offshoot of the east branch, is exposed on the
surface for 70 ft and as much as 23 ft thick;
and, the west branch is 100 ft long and 3 ft
thick. The relationship of the three branches
unde rg rou nd i s unit nown. The wes t pegma t i te
is exposed on the surface in the ~jn pit and
under9round in the no. 1 and no. 2 stopes on
the no. 5 level. In the main pit, the body
is 80 ft long. On the no. 5 level it is 128
ft long. It ranges between 2 and 13 ft in
thickness. An estimated 260,000 tons of beryl
bearing mjne dump material covers many surface
exposures of the pe9~tlte bodies (Pattee and
others. 1968).

The mine produced intermIttently
from l8B8 to 1964 during which
more than 7,187 lb of beryl
and 1,989 tons of hand-cobbed
mica were mined. A screening
plant was completed in 1962 to
rework the mine dumps for mica.
The plant was shut down in
1964; there has been no reported
aethi ty since that ti me. In
1950, there were more than
2,000 ft of drifts and crosscuts
with numerous stopes. There
were three open pits and about
2,500 ft bulldozer trench.
All underground workings are
probably inaccessible. More
than 200 ft of auger holes
on the dumps and almost
1,300 ft diamond drilling
were done, mostly under
DMEA contract (Pattee and
others. 19681.

Deposit does not extend Into the
National Forest.

(Stoll, 1950).

Deposit does not extend into the
National Forest.

-- -------- TABLE 9.--Mica, feldspar. and beryllium mines and prospects--Continued
~1a p

no.
(fi g.

Name

Workings and production

SUl1J11a r y

Resource data

S)

Avon Mica Distrlct--Continued
9

-

Steelsmith Mine* Both quartz-feldspar and mica-Quartz-feldspar
pegmatites vary from ellipsoidal to dikelike
(Olsen
in plan vie..... Di~es have been traced up to
Vennigerhol~,
Levi Anderson) 150 ft. t~dJ(ill'llJm .... Idth is 5 ft. The matn
pegmatite is about 30 ft by 70 ft at the
surface and 20 ft by SO ft one hundred ft
be low. The other main pegmatite is 15-20 ft
wide by 80 ft long (Stoll, 1950; USBI'I files).

Three caved adlts. 200 ft
and 260 ft long and one of
unknown length. More than
5,000 ft of bulldozer
trenches. Produced more
than 32,900 1b mica and
400 lb beryl (Stoll, 1950).
In 1961. It was reported
that no pegmaties were
exposed as the trenches
had all sloughed in (USBM
files).

14

Sonshi ne
Prospect*

~e9matite

is exposed In three ....orkings. but
it is only one large or several small bodies.
Quartz, muscovite, feldspar, and black
tourmaline are the minerals present. Mica
books up to 2 in. in diameter ....ere reported
(Stoll. 1950).

A 30-ft-deep shaft. a pit. and
a slMl1 open cut (Stoll,
1950). No producti on.

10

\.Ii thero....

It probably contains four or five pegmatites.
The main pegmatite trends northerly and is
about 70 ft long and a few to 20 ft ....lde.
Most mica is In a 3-ft hanging wall zone
(Sto 11. 1950). A1bi te and quartz 1n addi t Ion
to pale rum to colorless ~scovite are the
constituents. Klnor tourmaline and beryl
are also present (Pattee and others, 1968).

Caved adft. small open pit.
and some dozer trenches by
U.S. Bureau of Mines. About
800 pounds of ~ma11-size
sheet mica ....ere produced
and 500 1b beryl (Pat tee and
others, 1968).

~

Lease

N

Miscellaneous
22

?artri dge
Cree~

Prospec t"
32

1'1. J. Kouba

Pegmatitet
(Spur Cl aims)

Stoll (1950) calculated indicated
reserves of 39,600 1b book mica which
would yield 277 lb sheet mica and
7.730 10 crude punch mica. Probab1~
beryl recovery, but an estimate of
quantity not made.

Only scrap quality mica and no beryl
(Stoll. 1950).

Deposit does not extend into
National Forest.

prospect~

Deposit ....as not exposed in 1943. Mica flakes
3 in. in diameter reported In soil. Staining
minimal.

None.

Zoned pegmatites between 400 ft by 300 ft
and 700 ft by 300 ft in size are in 9ranitic
roCks. Zones from core out are: 1) quartz,
2} microcline (containing minor columbite).
3) microc1Ine-quartz-scrap mica; 4) yraphic
granite with very minor scrap mica.

Several pits and

No identified resources

trenche~.

r~ported.

Large tonnage of very good grade
microc11ne identified resource~
reported. ~ica and columbite
classified as an occurrence
(USBM files).
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Previous mining of mica deposits in and near lands administered by
the Clearwater National Forest (fig. 9) was intermittant and heavily
government supported. Known mines and prospects are summarized in table 9.
Extensive exploration was done by the Bureau of Mines and the Geological
Survey; Government price supports were enacted during the 1940's and
1950's to insure an adequate supply for war material manufacture. Most
of the muscovite was classed either as rum or green mica. The mica
sheets generally were warped, bent, and broken resulting in low recovery
of acceptable sheet mica (Hubbard, 1957). While recovery of crude mica
was as much as 115 lbs/st, the average was 49 lbs block mica/st and the
recoverable sheet mica was estimated at only 2 lbs/ton (Reed, 1946). Of
this, only 21% was "Group A" material which was the best quality mica
available in 1946. Further production from these deposits will likely
depend on establishment of local or regional markets.

I
I

As is discussed in detail in Industrial Minerals (1977a), Potter
(1985), Rogers and others (1983), U.S. ~ureau of Mines (1985), and Watson
(1981), feldspar is primarily used in the glass making and ceramic
industries. A small amount is used as filler/extenders in paint, plastic,
and rubber industries. Two feldspars are utilized commercially:
soda spar (7% or greater Na20), and potash spar (10% or greater K20).
Besides alkali content, size and impurities are the other main
considerations. Pottery spar, which generally contains a specific amount
of potassium-feldspar, allows no mineral impurities and very low Fe203
content and is usually ground to 200-mesh or finer. Glass spar, which is
normally soda spar, is ground to between 20- and 40-mesh. The two most
important characteristics of feldspar are its fluxing ability and alumina
content. As a flux, it lowers the melting point temperature of the other
ingredients. In glass, the alumina enhances the worKability of molten
glass, gives the finished product better chemical stability, and inhibits
devitrification.

I
I
I
I
I

More than 20% of the world's feldspar is produced in North Carolina,
California, Connecticut, Georgia, and South Dakota. The U.S. is self
sufficient with a small export market. Even so, nepheline syenite,
aplite, and blast furnace slag compete with feldspar for the glass and
ceramic markets. Nepheline syenite is imported from Canada (Industrial
Minerals, 1980) while the other two are obtained from u.s. supplies.
While aplite is approximately equivalent, nepheline syenite has the
advantages of a lower fusion point and stronger fluxing action than
feldspar (resulting in use of less material). The use of refined slags
has an apparent advantage when fuel costs are high.
Feldspar, wllile mentioned in several reports (Ooler, 1978; Fryklund,
1951; Wilson, 1927), has not been mined in the region. No estimate has
been made of feldspar resources; however, they are thought to be extensive.
Existing reserves in the Spruce Pine district of North Carolina are
estimated at 200 million tons while demand, for the rest of this century,
will probably be no more than 800,000 tons per year (Potter, 1985a).
While feldspar from this study area may not economically compete with
existing markets, it may have value if regional markets develop.

I
I
I
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Beryllium is marketed as beryllium metal (20%), beryllium alloyed
with copper, aluminum, or nickel (65%), and beryllium oxides and salts
(15%). It is mainly valued for its strength and heat resistance. Detailed
descriptions of uses are contained in Beus (1962). Griffitts (1973).
Petkof (1985), and U.S. Bureau of Mines (1953, 1985).
Pattee and others (1968) report beryl in pegmatites on ten properties
in the Avon district (table 9). The grade of deposits is low and most
properties are on private land. Although a crystal more than 24 in. in
diameter was reported (Pattee and others, 1968), most are under 2 in. and
badly shattered, which prevents hand-sorting. Flotation tests indicated
that recovery on minus 48-mesh material would be 75% to 80%. It is
theoretically feasible to recover beryl as a co-product of mica and
feldspar, but development of these resources is hampered by their low
grade and distance from markets.
Silica
Two silica occurrences in the study area (fig. 10) are described in
table 10.
The follOWing information is condensed from Bentzen and Cox (1977),
Carter and others (1962), Industrial Minerals (1977a), Murphy and Brown
(1985), Murphy and Henderson (1983), Sterrett (1958), U.S. Bureau of
Mines (198S), Virgoe (1979), Weigel (1927), and Wilborg and Henderson (1983).

I
I
I
I
I
I
I

Silica is a widely-used raw material in industry, primarily in glass
making. It is also used in ceramics, foundries, filters, hydraulic
fracturing, traction sands, abrasives, and coal washing. Metallurgical
uses, such as flux and production of elemental phosphorous, consume a
small quantity. Silica, in the form ferrosilicon, is used in the iron
and steel industry, principally for deoxidation of molten metal, to
alloy, and for reduction of metal oxides in slag. Silica is used as an
alloy with aluminum, copper, and nickel. Silica is also used to produce
intermediate products from which over 1000 silicone resins, lubricants,
plastomers, antifoaming agents, and water-repellent components are
formulated. High purity silicon metal is used as starting material for
semiconductor devices, in infrared optical instruments, and in photovo1taic
power systems. The alloy silicon carbide is used as an abrasive. in
heating elements. in heat- and corrosion-resisting hardware. as reinforcing
fibers in advanced metal matrix compounds, and as a substitute for
ferros;licon in iron and steel making.
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Name

Summary

Workings and production

Hesou rce da ta

5)

Cedar5-Ke11y
Creel:. 5111 ca
OCCurrenCeS

Competent to weak sandstone ranging in color
from light bluish-gray to white outcrops
over a distance of 9 miles from Kelly Ranger
Station north to near Cedars campground.
The sand is uniform with clear subangular
quartz grains. Impurities Include clay,
muscovite, feldspar, ferruginous minerals,
and blac\:. glass (carter and others, 1962).

None.

Large tonnage of identified silica
resources exists. The clay fraction
contains good quality kaolinite
(Carter and others, 1962).

Birch Mountaint
Pegmatite

Quartz core pegmatite Is 150 ft long by 100 ft
wide and is glassy white but shows some iron
oxide stains on fracture surfaces (USBM files).

/lone.

Thirty thousand tons identified silica
resources (US~H files). One analysis
(Cdrter and others. 1962) showed
Si02 ; 99.2~. FeZ03 ~ O.034~, A1Z0J
0.2J', dnd CaD and NgO ( 0.05t .

I
I
I

Several sources of siliceous raw material occur in the western U.S.
Silica sand is produced mainly in Washington, California, and Nevada.
Most of the California production is from beach sands and Tertiary age
sandstones. Nevada production is centered on material near las Vegas.
The main Washington production is from the Cambrian age Addy Quartzite north
of Spokane. Studies of other local deposits have been made. Carter and
others (1962) examined the Bovill, Idaho clay-sand deposits that are
within one mile of a rail line. Burlington Northern (1972) has also
examined deposits in the Moscow-Bovill area, and a large quartz body
near Headquarters. Idaho; they estimated more than 11 million st of
high grade silica identified resources in deposits close to rail lines.
EXisting silica reserves and operations elsewhere in the Pacific
Northwest make it unlikely there will be a demand for the remotely-located
raw material on National Forest land in the foreseeable future.
RECOMMENDATIONS FOR FURTHER STUDY

I
I
I
I
I

Studies of mineral resources are divided into levels of effort, or
phases, during which data are gathered and analyzed for each occurrence.
Phase I studies, such as this report, are designed to analyze available
data in order to determine where additional information is needed. Phase
II (field oriented) studies involve mapping and sampling of known sites
as well as those identified by areal reconnaissance. This data is then
analyzed to make preliminary assessments and to determine which sites may
warrant still more detailed studies, such as geophysical and geochemical
surveys and drilling. These detailed, site-specific studies (Phase III)
are limited to those deposits that are likely to be developed given
current or anticipated economic conditions. The following additional
stUdies of mineral occurrences on lands administered by the Clearwater
National Forest are recommended to better understand the likelihood for
specific minerals on the forest land.
Phase I
Stream sediment samples (NURE) from an area west of Bungalow Ranger
Station in the vicinity of Clarke Mountain contain anomalously high
concentrations of tin. Large blocks of current claims indicate industry
interest in this site. Industry data should be obtained or, failing
that, a detailed field evaluation of the area would need to be conducted.
The Bureau's Western Field Operations
computer tapes of the NURE data. The data
house geostatistical programs to determine
anomalies in the stuQy area in addition to

I
I

Center will soon acquire
should be analyzed with in
the presence of any elemental
tin.

Residual intensity magnetic contour maps for most 1:250,000 quadrangles
have been made available by the Department of Energy. These contain
magnetic data in a different format than that reported during the NURE
program. These maps should be acquired and studied for features not
readily apparent from the data as it is currently presented.

49

Phase II

I

I
I
I

Because data are not available for many of the metal mines and
prospects, basic resource data (tonnage or volume and grade) should be
collected. Based on available information, priority would be given to
those mines and prospects identified as "Warrants further investigation"
(see tables 2 through 10). Secondaril y, those i dentifi ed as No
identified resources reported" or "Unknown" could be investigated. We
also recommend examination of any recent claims as recorded under FLPMA.
It is estimated that most of this activity would be largely limited to
existing mining districts rather than the entire study area. Finally,
any geochemical and geophysical anomalies, such as the magnetic anomaly
near Illinois Peak and the radioactive anomalies 2 mi east of Mineral
Mountain. would need to be assessed using ground-based geophysical
equipment and rock sampling.
II

Phase

I

A limited drilling program on the Elk River clay deposit and the
Wood rat Mountain and Smith Ridge kyanite deposits would be required to
further define resources.

I
I
I
I
I
I

[I
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