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PREFACE
The h'ilderness Act (Public Law 88-577, September 3, 1964) and related
acts require the U.S. Geological Survey and u.s. Bureau of Mines to
survey certain areas on Federal lands " . . . to determine the mineral
values, if any, that may be present . . . ." Results must be made
available to the public and be submitted to the President and the
Congress. This report presents the results of a Bureau of Mines
mineral sunrey of the Lemhi Range study area, Lemhi and Custer
Counties, ID. The study area is comprised of roadless areas W-4503 and
E-4503 which had been classified as Further Planning and Non-wilderness
Recommended, respectively, during the Second Roadless Area Review and
Evaluation (RARE III by the Forest Service in January, 1979.

Data for this open-file report were gathered and interpreted
by Bureau of 1'1ines personnel from \~'estern Field Operations
Center, E. 360 Third Ave., Spokane, WA 99202. The report has
bf?en edited by members of the Branch of Resource Evaluation at
the field center and rev ieh'ed at the Division of I'li neral Land
ASSf:'ssmen t t \.,Iash i ngton, DC.
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SUMi'IARY

In 1984 and 1986, at the request of the U.S. Forest Service, the U.S.
Bureau of Mines conducted a mineral appraisal of the 315,OOO-acre Lemhi
Range studs area. This area is located in Lemhi and Custer Counties,
about 25 mi south of Salmon, Idaho, and is in the Northern Rocky Mountain
physiographic province. Topography is generally rugged with elevations
ranging from 5,600 ft to about 11,350 ft above sea level.
Since the 1880's, approximately 500 mining claims have been located
wi thin the study area; about 400 were current at the time of this
investigation. Also, part or all of 12 patented mining claims are in the
study area. During Bureau field work, forty-four mineralized sites were
examined. The si tes had been explored by 80 adi ts, 14 shafts, and about
140 pits and trenches. At least five properties in the study area have
had significant production; the adjacent Mohawk, Grace Phelan, and
Snowbird claims had a combined total of 136,000 oz of silver and 67,000
Ib of lead; production at the Brown Bull ~~ about 14,800 oz of silver
and 115,000 Ib of lead; the Portland mine yielded an unrecorded amount of
silver. The Hilltop mine, located a few hundred feet outside the study
area, produced 125,000 oz of silver, 2.7 million Ib of lead, 87,000 lb of
zinc, and 62,000 Ib of copper from mineralized zones that might extend
into the study area. More than 10, 000 lb of copper were produced at the
Blue Jay mine from workings located. about 1,000 ft outside the study
area.
The Bureau of Mines investigation did not reveal the presence of
identified resources in the study area. However, several areas contain
mineralized sites and are known occurrences. Some of these warrant
additional work to further delineate the mineralization and possibly
determine identified resources.
On the Grace Phelan claim in the Gilmore district, two occurrences of
9,000 tons and 1,000 tons containing 3.5 oz/ton and 4.7 oz/ton silver,
respecti vely, appear to extend to depth. On the adjacent Mohawk claim,
an occurrence of 2,000 tons contains 8.8 oz/ton silver. Also in the
Gilmore district, near Portland Mountain, samples from the Portland,
Brown Bull, and Hill top claim groups contained as much as 56.80 oz/ton
silver and 11.50% lead.. However, because the major workings are caved,
and mineralized structures are poorly exposed, an exploration program
including core drilling and the opening of major workings is needed to
properly evaluate these properties. Existing roads are in most cases
sufficient for this work. Elsewhere in the Gilmore district, silver-lead
mineralization occurs in the Jefferson Formation near sills, dikes, and
irregularly shaped intrusive rocks.

The investigation also indicates that copper mineralization at the
Blue .Jay mine, about 1,000 ft outside the study area, may be part of a
porphyry system that might extend into the area. Drilling and other work
necessary to verify this would necessitate constructing roads and
leveling drill sites in the study area unless supported by helicopter_
Tungsten and molybdenum mineralization at the lma mine, about 1 ml
outside the study area, does not appear to extend into it based on the
present data.
4

Il\TTRODUCfrON

This report describes the USBN (U.S. Bureau of Nines) study to
evaluate mineral resources of the Lemhi Range study area. The
investigation was done at the request of the U.S. Forest Service.
Resul ts of this effort \oli11 be used to help determine the sui tabili ty of
the study area for inclusion into the National Wilderness Preservation
System. Although the immediate goal of this and other USBM mineral
surveys-is to provide data for the President, Congress, government
agencies, and the public for land-use decisions, the long-term objective
is to ensure the Nation has an adequate and dependable supply of minerals
at a reasonable cost.
Setting
The Lehmi Range study area encompasses 315, 000 acres in Salmon and
Challis National Forests. The study area is situated in Lemhi and Custer
Counties, Idaho, about 25 mi south of Salmon, 10 mi Hest of Leadore, and
25 mi east of Challis, Idaho (fig. 1).
The Lemhi Range is part of the Northern Rocky Mountain physiographic
province (Fenneman, 1931, p. 183). Topography is rugged; steep incised
canyons on the west and glacially carved canyons on the east side of the
range generally contain perennial streams. Relief in the study area is
about 5,700 ft, with elevations ranging from 5,600 ft along the western
boundary to 11,350 at Big Creek Peak.
A network of seasonal, graded roads lead to the study area from State
Highway 28 to the east and from the May-Patterson road to the west (fig.
2). Most of these roads can be traveled by two-wheel-drive vehicles
during the summer months, require four-wheel-drive vehicles during spring
and fall, and from October through April are blocked by heavy snowfall.
There is a well-established network of foot trails within the study area.
Timber is abundant throughout most of the range.

Previous Studies
Little was written on geology or other mineral-related topics in the
region until Czizek (1900) described mining in Lemhi County. A few years
later, Bell (1904 and 1905) discussed geology and mining activities in
the Lemhi Range. Umpleby (1913) gave a historical account of the mining
industry of Lemhi County around the turn of the century. Forty years
later, unpublished Defense Minerals EA~loration Administration (D~lliA)
reports \olere prepared by Johnson and Nickelson (1954) for the lma mine,
and by Romischer and Alvord (1958) for the Gilmore mine. Anderson (1961)
described the mineral resources of the Lemhi Quadrangle. Ruppel (1968,
1978, 1980, 1981, and 1982), Ruppel and others (1970 and 1975J, and
Ruppel and Lopez (1984) have extensively mapped. the geology of the Lemhi
Range.
Rember and Bennett, (1979) compiled the gp-ology of thp- Dubo is
Quadrangle, and Mitchell and others (1981) compiLed a map of mines and
5
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prospects of the Dubois Quadrangle. Soregaroli (1961) \.ft'ote a i"laster' s
thesis about the geology of McKim Creek, and Hait (1965) wrote a Ph.D.
dissertation about the geologic structure of the Gilmore area.
Present Study
During 1984 and 1986, Bureau of Mines personnel conducted prefield
and field studies. Prefield studies included a search of published and
unpublished literature and USBM production records, and examination of
Lemhi and Custer County mining claim records and Bureau of Land
Management mining and mineral lease records. An attempt was made to
contact all claimants for permission to examine their properties and
publish the results. Field studies were conducted for 240 employee days
in order to find, sample, and, where ~'arranted, map mines and prospects
in or near the study area. The worl{ IJas conducted on foot, and with the
help of a h~licopter.
A total of 273 samples l.Jere collected from workings, mine \-'aste
dumps, and outcrops. Rock samples were of four tyPes: 1} chip - a
regular series of rock chips taken in a continuous line across a
mineralized zone or other exposure; 2) random chip - an unsystematic
series of chips taken from an exposure; 3) grab - rock pieces taken
unsystematically from a dump, stockpile, or of float; and 4) select
pieces of rock chosen to represent a particular fraction, generally taken
from the best mineralized parts of a d\..Ul1P or rock exposure.

The samples were analyzed either at the USBM Research Center in Reno,
Those sent to the USB.lI1 center were
fire assayed for gold and silver; presence and abundance of other
elements of possible economic significance were determined by atomic
absorption, colorimetric, radiometric, or x-ray fluorescence techniques.
Some samples were also analyzed for 40 elements 1/ by semiquantitative
spectrographic methods. Samples sent to the commercial laboratory were
fire assayed for gold and silver; other elements were determined using
the ICP (inductively coupled plasma) method.

NY, or at a colTUTlercial laboratory.

1/ Aluminum, antimony, arsenic, barhnn, ber:dliUJTl, bismuth, bor.on,
cadmium, calcium, chromium, cobalt, copper, gallium, gold, iron,
lanthamnn, lead, Ii thium, magnesium, manganese, molybdenum, nickel,
niobium, p.3.lladium, phosphorus, pot.assium, platinum, scandium,
si 1 icon, silver, sod ium, st.rontium, tan ta.lum , tellurium tin,
titanium, vanadium, yttrium, zinc, and zi.t'Coni.um.
I
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Also, two reconnaissance placer samples were ~{en from the upper Big
Timber Creek drainage. These samples I-:ere concentrated by hand panning
in the field, then further concentrated on a laboratory-sized Wilfley ~/
table. No gold or other signifiCIDlt heavy minerals were detected.

I
~

I

The results of anomalous analyses are in the appendices; all other
analyses are on file at the USBM Western Field Operations Center, E. 360
Thind Avenue, Spokane, WA 99202.
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GEOLroIC SETTING

The study area is underlain by the Medicine Lodge allochthon, a
fractured segment of Precambrian to Mesozoic-age rocks in east-central
Idaho and southl-:est Montana. The segment was thrust eastward as much as
100 mi between early Cretaceous and early Eocene time (Ruppel, 1978, p.
20) . The thrusting caused Precambrian and Paleozoic rocks in the study
area to be broken into lenticular slices above the detachment surface.
In the Gilmore area, Ruppel and others (1970, p. 16) and Hait (1965, p~
99) recognized folds with north-trending axes that are probably related
to the thrusting. In the study area, the allochthon was intnxied. by
grani tic plutons, and covered by Tertiary-age volcanic rocks. Subsequent
uplift of the Lemhi Range along high-angle reverse faults resulted in
monoclinal folds along the range fronts and erosion of most of the
volcanic cover (Ruppel, 1982, p. 14).
The Precambrian metasediments are the most l-.'idespread rocks in the
study area (fig. 3). They consist of fine-grained feldspathic quartzite,
siltite, and argillite. Ruppel and others (1975) concluded that these
rocks correlate generally with similar rocks of the Belt Supergroup of
northern Idaho and Montana (rocks that host stratabound silver-copper
deposits). Precambrian rocks in the Lemhi Range, however, were
miogeosynclinal (non-volcanic) sediments, and ~ere not deposited in the
Belt Basin (Ruppel and Lopez, 1984, p. 34). Mineralized zones associated
with Precambrian metasediments in or near the study area are:
1) massive
replacement bodies of specular hematite near the north fork of l-lcKim
Creel{ (1 to 2 mi outside the study area); 2) veins near the Ima and Big
Eightmile stocks that contain tungsten, gold, silver, or copper minerals;
3) veins near the mouth of Big Creek that contain small amounts of cobalt
and copper.

Z.I Reference to company or product. names docs not
b:-' the \}. S.

1)1H'eall

of i"l ines .
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In the southern portion of t,he study area, Ordovician to upper
Mississippian-age quartzite, sandstone, siltstone, limestone, and
dolomite form a Paleozoic pile as much as 4,000 ft thick (Ruppel, 1981,
cross section C). Of particular importance is the Jefferson Formation, a
series of dolomite, limestone, limestone breccia, and sandstone beds that
hosts !{nown silver-lead-zinc deposits in the Gilmore mining district. The
Ordovician Kinnikinic Quartzite and Saturday Mountain Formation have also
been mined for these metals. Mineralized zones in the district are
primarily fracture controlled {Umpleby, 1913, p. 94}, but stratiform
repl acement depos i ts \<-'ere a Iso mined in the study area. The fracture
controlled zones generally strike northerly and dip west in the central
part of the district, but near the Hilltop mine the zones strike
northwesterly. Minable zones have been more abundant and larger where
associated. I..lith granodiorite sills and dikes. Mineralized zones
generally consist of cerussite (lead carbonate), friable manganese and
iron oxides, and blades of barite. The only silver-bearing mineral
recognized durin..1?: this study was cerargyri te, a silver chloride. Galena
(lead sulfide) is locally abundant, but primarily occurs at depth.
Deposits with similar mineralogies occur in the Jefferson Formation in
the Birch Creek mining district, about 20 mi southeast of the study area.
These have been interpreted (Lambeth and Mayerle, 1983, p. 10) as
possible basin-margin, carbonate-hosted, lead-silver deposits.
Portions of several igneous stocks are eA~sed in or near the study
area. In Big Eightmile canyon, the roughly circular Big Eightmile stock
crops out intermittently over an area about 2 mi in diameter.
Approximately one-half of the stock is in the study area. It intrudes
Precambrian quartzite and siltite, and consists mainly of quartz
monzonite and granodiorite. Part of the stock has several
characteristics in common with tyPical porphyry copper deposits (see
Appraisal of l'lineral Resources).
A stock in Patterson Canyon is exposed only in workings of the lma
mine. Drilling indicates the stock is within 3/4 mi of the study area at
depth. It is a biotite granite (Ruppel, 1980) that intrudes Precambrian
quartzite and siltite. Associated quartz-huebnerite (manganese
tungstate) veins are in a northwest-trending fracture zone in quartzite
above the stock. Call aghan and Lemmon (1941, p. 14) maintain that the
larger, "valuable" veins are " . . . confined to the quartzite within a
few hundred feet of the granite." Drilling into the stock revealed a
zone of potassic alteration containing molybdenite disseminated in the
granite and concentrated along margins of quartz veinlets. The
mineralization has been interpreted as a porphyry molybdenum deposit
{Bradshaw, 1980, p. 51. The lma stock and two small exposures of
granitic rock which are four and eight mi north of the Irna lie along an
oval-shaped fracture zone investigated by Ruppel. He considers the zone
to be part of a collapsed caldera tha t encompasses the area between
Po. t terson Creek and !'1orse Cree!{, 8 mi to the northl,'est (Ruppel, 1982, p.
9).
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Ruppel and others (1970, p. 35) h)~thesize the existence of a
concealed stocl{ underlying the central part of the Gilmore mining
district. Granodiorite sills and dikes that may be related to the stocl{
intrude the Jefferson Formation and lower Paleozoic units in the study
area and are associated with silver-lead deposits.
MINING HISTORY
About 500 mining claims have been located in the study area.
Currently, an estimated 385 unpatented claims and part or portions of 12
patented claims lie wi thin study area boundaries. Most are clustered in
three principal mineralized areas: near the lma mine (fig. 4), in the
Gilmore district (figs. 5 and 6), and near the Blue Jay mine (fig. 7).
Impetus for prospecting near the st~y area !~s given in 1880 by the
discovery of lead-silver ores near Nicholia in the Birch Creek district
20 mi southeast of Leadore in the Beaverhead Range (Umpleby, 1913). The
ensuing rush of prospectors resulted in discovery of most of the
principal known lead-sil,~r deposits in and near the study area. These
included the Latest Out (1880), Alex Stevens (1880), Grace Phelan (1880),
and Silver Moon (1881) near the now abandoned town of Gilmore. The
resulting Gilmore mining district (also known as the Texas district)
includes the area around Gilmore on the east side of the Lemhi Range as
fa.r south as Long Canyon, about 1 mi south of Silver Moon Gulch. Ore had
to be shipped overland in wagons 85 mi to Dubois, ID, and then by rail to
smelters in Utah. A few shipments were made to a smelter at Nicholia,
but it shut down in 1890. By 1902, a newly discovered are body at the
Pittsburgh-Idaho property, within 0.5 mi of the study area, was being
developed. But not until 1910, when the railhead was extended to
Gilmore, was there convenient means to transport the lead-silver are from
the district. From 1911 through 1914, production peaked at many major
producers in the Gilmore district; the Latest Out yielded almost 7,500
tons of ore during 1911, the Pittsburgh-Idaho group (principally the
Silver Dollar and 16 to 1 claims) yielded about 23,000 tons in 1912.
Production generally tapered off until 1929 when the Pittsburgh-Idaho
mine shut down. Production resumed. at the Latest Out mine from 1931
through 1953 but never approached its 1911 high. The Hilltop mine, 3 mi
northwest of Gilmore and only a few hundred feet from the study area
began production in 1943. Thereafter, the mine was operated
intermittently until 1968, yielding over 9,000 tons of lead-silver ore.
Additional prospecting in Patterson Creek canyon on the west side of
the Lemhi Range led to the discovery, in the early 1880's, of small gold
silver deposits near the Ima mine. However, only small scale development
took place (Umpleby, 1913). Subsequently, tungsten ~~ discovered near
the mouth of Patterson Canyon in 1903. The deposit, named the Ima,
became the only producing mine in the Blue Wing mining district. In
1911, the Idaho 1\mgsten Company leCl-sed the property from the Ina Mining
Company. Small tonnages of tungsten ore h'ere shipped from 1916 to 1934.
After termination of the lease in 1934, t,he lOla Mining Company took OVet'
12

operations and produced tungsten concentrate almost continuously until
1945. The property was then acquired by the Bradley Mining Company; they
operated until 1958. During the period 1934 to 1958, almost 280,000
short ton units 1/ of W0 3 (tungsten trioxide) were produced. The
concentrates were shipped to Mackay, ID, via Double Springs Pass (55 mi)
or, in winter, via the Pahsimeroi Valley (90 mil. Production ceased soon
after the government tungsten buying program was terminated in 1957.
Joralemon (1973) reported that 218,000 tons of inferred and 134,000 tons
of indicated ore remained in the mine after closure.
Recent interest in the Ima mine has been due to the possible
existence of disseminated molybdenum in the granite stock. Drilling
programs to define the deposit mineralization have been conducted
intermittently by the Inspiration Development Company since 1978.
The study area includes portions of two other mining districts -- the
McDermitt and the Junction. The McDermitt, in the northern part of the
study area, yielded gold and copper, but no significant mines are in or
near the st~y area. The Junction district is centered around the lead
silver deposits at Leadville in the Beaverhead Nountains about 3 mi
northeast of Leadore (fig. 2). The western margin of the district
includes Big Eightmile Creek canyon in the east-central portion of the
study area. The principal activity has been at the Blue Jay mine where
small amounts of copper ore were recovered. Several ",'orkings near the
southern margin of the Big Eightmile stock (fig. 7, nos. 9 and 10) are
probably gold prospects, but no historical information or production
records were found.
MINES AND PROSPECT'S

Mine and prospect workings in the study area consist of about 14
shafts, 80 adits, and 140 trenches and pits. Most of the workings are
concentrated in three areas; the Gilmore district, the Blue Jay mine,
and the lma mine (figs. 4-7).
Because no evidence could be found that
tungsten or molybdenum mineralization at the lma mine (fig. 4) extends
into the study area, the Ima depos it wi 11 not be considered in additional
detail. The other two areas are discussed below; more detailed
discussions are in appendix A. Sample data for other prospects in the
study area are presented in appendix B.
In the Gilmore district, mineralized zones occur along fractures and
as replacement bodies concordant to dolomite bedding. Silver-lead
mineralization near the Mohawk claim, in Silver Moon Gulch, is exposed in
shallow l~orkings (fig. A-I). An occurrence of about 2,000 tons
containing 7.8 oz/ton silver remains along a partially mined concordant
zone that averages 2.3 ft thiCK and is eA~sed for about 230 ft along
strike and 60 ft do\.>'T"l dip. Adjacent fracture-controlled mineralization
~/

One short ton unit

= 20

lb.
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occurs alo~~ a 2.6-ft-thick zone that is eA~sed for about 80 ft in
underground 1~orkings; geologic evidence indicates no mineralized zones
are at depth. At the nearby Grace Phelan claim, a silver-bearing
occurrence of about 9,000 tons was estimated in a 113-ft shaft and
associated workings. Assays of six samples from the mineralized zone had
a weighted average of 3.5 oz/ton silver. The zone averages about 10 ft
thick, is eA~sed for about 70 ft along strike and 113 ft down dip, and
appears to continue to depth. Near the shaft, a silver-bearing
occurrence of about 1,000 tons is inferred in a replacement zone eA~sed
at the surface. Two samples from the zone had a weighted average of 4.7
oz/ton silver. It averages 3.2 ft thick and is e:KPOSed for about 100 ft
on the surface. An inclined shaft on the adjacent Snowbird claim
probably explores the replacement zone at depth; however, the shaft is
caved and its worbngs inaccessible.
The areas of mineralization at the Mohawk I"'orkings and at the Grace
Phelan shaft are about 750 ft apart. The intervening ground has been
eA~lored by four shafts which are om.. inaocessible~ there are no
mineralized outcrops. The similarities in mineralization and geometries
of the t~o deposits mined suggest they are parts of the same faulted
deposi t . The port ion at the Mohawk worki ngs appears to be truncated at
depth by a low-angle fault. If this is the case, there is little chance
that addi ti onal are can be found near the Mohawk workings. The
mineralized portion near the Grace Phelan shaft appears to extend beyond
sampled areas, and affords exploration possibilities.

Also in the Gilmore district, in the Portland Mountain area (fig. 6),
workings at the Hilltop mine (fig. A-2) develop mineralized zones in
dolomite that yielded over 9,000 tons of are containing silver, gold,
lead, zinc, and copper. The principle work ings are caved, and
mineralized zones poorly exposed; however, chip and select samples
collected from near-surface workings assayed as much as 56.80 oz/ton
silver and 11. 50% lead. Although poor exposures precluded the systematic
sampling necessary to identify a resource at the Hilltop group, sample
data suggest silver and lead resources may occur.
At the Brown Bull group (fig. A-3), 212 tons of high-grade ore
averaging 80 oz/ton silver and 30% lead was shipped. However, caved
workings and poor surface exposures precluded identification of resources
during the Bureau of Mines study. The high grade of selected dump
samples assaying as much as 10 oz/ton silver and 6.25% lead and the high
grade of ore produced suggest this property may have remaining resources.
The principal working at the Portland group is also caved. Samples
from a poorly exposed mineralized zone about 1,000 ft south of the main
worl,ings cont~ined as much as 52.10 oz/ton silver. Geological evidence
indicates the zone is probably the same one e~~lored at depth by the main
workings, but identification of resources is not possible without
siIDlificant exploration effort. However, the high assay values suggest
that resources ma;.' be remaining at this property.
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£1 seh'here in the Gi Imore district, select dump and s tocJ(pile samples
from t~~o properties on the ridge south of Liberty Gulch (fig. 5, nos. 30
and 31) yielded high-grade silver and lead assays. However, no
mineralized zones are eA~sed at the surface, and principal workings are
caved. Both properties are along fracture zones near a dike in the
Jefferson Formation.

At the Blue Jay mine (fig. 7), copper mineralization is exposed in
dozer cuts near the center of the Big Eightmile stock. Over 10,000 Ib of
the metal was recovered from 56 tons of are in 1948 and 1950. Malachite
and azurite, the most visible copper minerals, occur locally as fracture
fillings. Chalcopyrite and pyrite are disseminated in the intrusive; a
sample of the intrusive ta}{en where there was no apparent secondary
enrichment contained 0.11% copper. Nine other samples contained as much
as 0.38% copper. The mine is about 1,000 ft outside the stu~y area, but
about one-half of the exposed stock 1S 1n the study area.
APPAAISAL OF MH.'ERAL RESOURCES

Past productive mineralized zones in the study area near the Gilmore
mining district occur primarily as replacement deposits concordant to
dolomite beddi~~ in the lrn~er to middle part of the Jefferson Formation,
especially ~nere these rocks are associated with dikes and sills.
Fracture-controlled silver-lead deposits also occur principallY in the
Jefferson Formation, but at the Portland and Bro~n Bull mines, and the
Roosevelt prospect (fig. 2, no. 19) mineralized zones are in fractured
Kinnikinic Quartzite; all but the Roosevelt prospect are near exposures
of intrusive rock. Both the fracture-controlled and replacement zones
generally strike northerly and dip steeply. About one mile southeast of
the Portland mine and about 2/3 mile outside the study area, the Mountain
Boy mine (fig. 4) produced silver-lead are from the Saturday Mountain
Formation. The band of lower Paleozoic rocks which includes the
Jefferson Formation, the Saturday Mountain Formation, and the Kinnikinic
Quartzi te extends along the east slopes of the Lemhi Range about 10 mi
northwest of the Hilltop mine. Two prospects in this area (fig. 2, nos.
20 and 21) also have known lead-silver mineralization. The typical
association of plutonic rocks with the lead-silver zones in the Gilmore
mining district suggests that the intrusives had a role in genesis of the
deposits. Therefore, future exploration activities are likely to include
a search for buried igneous rocks intruded into the Jefferson formation.
Geophysical and geochemical surveys are the most frequently used methods
in this t~~ of exploration. A study of the northern part of the Gilmore
mining district (Ruppel and others, 1970) concluded that e~~loration
targets extend into the study area west of the Hilltop mine road. This
and other areas near Silver Moon and Liberty Gulches are well serviced
with roads suitable for extensive exploration.
Farther north, the area near the Blue Jay mine has several
characteristics of a porphyry copper deposit. These include: 1)
di ssemina ted chalcoP:vTi te and pyri te; 2) h~'drothenn<'l..l 01 tera tion of at
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least a portion of the stock; 3) molybdenite 1n vein quartz; and 4}
peripheral precious metal mineralization.
On the west side of the Lemhi Range, evidence of a porphyry
molyWenum deposit prompted modern exploration at the lma stock.
Although there is no indication that molybdenum and tungsten
mineralization at the lma mine extend into the study area, Ruppel (1982,
p. 9) suggests that the lma stock is on a ring fracture that extends up
Patterson Creek, along the crest of the range, then down Morse Creek. If
it exists, the fracture is probably the main factor which controlled the
location of the Ima and several other small plutons.

RECXX'1MENDATIONS FOR FIJRTIlER STUDY
10.:ploration possibilities in Silver Noon Gulch include: 1)
underground drilling at the Grace Phelan shaft to determine extent and
character of the fracture-controlled mineralized zones; 2) surface
drilling to determine the extent and character of the replacement zone
near the Grace Phelan shaft (several drill sites were seen during
examination of ,the property, but no drill data "'ere made available b)- the
claimant); and 31 opening of the caved shaft on the Snowbird claim.
Visual impact of this exploration ~~uld be minimal, because the area
is already serviced with roads.
Reopening of the main underground workings at the Hilltop mine is
recommended to determine if identified resources are present, and to
better define the deposit geometry. Drilling along strike of the
principal mineralized zone could provide valuable information about its
extent, thickness, and grade. Access to the property is sufficient to
permit these activities with little additional road building.
Initial efforts recommended at the Brown Bull group should be to
clean out old trenches or excavate new ones to determine the trend and
near-surface grade of the Imown mineralized structure. Depending on
results, this would be followed by a small-scale drilling program to
determine subsurface resource geometry and grade. Existing roads are
sufficient for this work.
Because of the high silver assays at the Portland group, it is
recommended that the main adit be reopened and a small-scale core
drilling program be done to determine the ex-tent of the known high-grade
mineralization southeast of the main edit. This work ~~ould probably
require upgl~ing the access road from the Brown Bull mine.
Resource evaluation at the Blue Jay mine would require evaluation of
drill data in possession of the claimant. Subsequent work "'ould Gonsist
of detailed sampling followed by additional drilling if warranted.
Although most of the lmown mineralization is exposed outside the study
area, about one-half of the Big Eightmile stock is in the study area and
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should be included in an expanded eA~loration program. Road access to
the wor!{ings is adequate, but a bridge across Big Eightmile Creek is in
poor condition and may need to be replaced. Additional roads and drill
pads would be needed to examine the stock in the study area.
Additional eA~loration is needed to determine if mineral resources
occur in the ring fracture complex postulated by Ruppel. The work would
be on the west side of the range between Patterson and Horse Creeks.
Geophysical and geochemical surveys Hould probably be the first step in
such an exploration program. Road building might be required if these
surveys find a target suitable for drilling.
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APPENDIX A--Principal mines and prospects in and adjacent
to the Lemhi Range study area.
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Silver Moon Gulch Area (fig. A-I)
A group of fourteen unpatented claims in the Silver Moon Gulch area
is held by Universal Exploration and Levi Thomason of Rexburg, ID.
Portions of two patented claims, the Hecla and the Isabel, are in the
studY area adjacent to the unpatented group. A good dirt road leads to
the claims from State Highway 28, 1.5 mi to the east. The claims are
between 7,500 and 8,200 ft elevation. All claims in this group were
first located mainly in the 1880's. The Silver Moon claim, located in
1881 and restaked as the Mohawk in 1881, became one of the first
producing mines in the Gilmore district, yielding about 80,000 oz of
silver before 1900 (Umpleby, 1913, p. 108). The other principal claim in
the group, the Grace Phelan, was located in 1885. After 1935, most of
the production came from that claim and the adjacent Snowbird (located in
1913). No are was shipped from 1901 to 1935, but from 1936 through 1940,
478 tons were shipped \-.tlich yielded over 56,000 oz of silver, about
67,000 Ib of lead, and minor amounts of zinc and copper.
Seven shafts, seven adits, and several prospect pits are on the
properties. Four shafts are open, and range from about 20 ft to 113 ft
deep. The caved shafts are probably about 100, 50, and 20 ft deep.
Three adits are open and have 260, 250, and 240 ft of workings. The
caved adits are less than 100 ft long.
Mineralized zones are exposed in the northwest and southeast parts of
the claim group. At the northwest exposure, the area around the Mohawk
world ngs is developed. by two adi ts (fig. A-I, adi ts A and B) and near
surface stopir~. Adit A has about 200 ft of accessible workings plus a
winze of unknown depth and a raise to the surface. Adit B is about 150
ft long with a 75-ft inclined winze and stopes. The workings are near
the intersection of a nearly vertical, north-trending fracture zone, and
a generally concordant replacement zone in dolomite. Both the fracture
and replacement zones contain secondary lead and zinc minerals,
cerargyrite, manganese oxides, limonite, jasperoid, and barite. In arlit
A, the fracture-controlled mineralization averages about 2.6 ft thick and
is exposed for about 80 ft along strike in arlit A. Four chip samples
from this zone (fig. A-l, nos. 1, 3, 4, and 5) contained a weighted
average of 6.4 oz/ton silver. The concordant zone strikes approximately
north, and dips 25 0 to 45° E. It averages about 2.3 ft thick, and is
exposed intermittently for about 230 ft on the surface (between OOi ts A
and B), and about 60 ft down dip where it is apparently offset by a
fault. Seven samples from the zone (fig. A-I, nos. 8, 9, 10, 12, 13, 14,
and 16) had a weighted average of 7.8 oz/ton silver. Sample 12 assayed
20.7 oz/ton silver across a 3.0-ft interval. A sparsely mineralized,
east-trending fracture zone is about 0.5 ft thick, and is ex~sed for
about 60 ft along strike in adit A.
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TABLE A-1.--Sample data for the Grace Phelan and

~lohawk

workings

[N, none detected; --, not analyzed; NA, not applicable]
Sample (chip samples unless noted)
No.
(fig. A-I)

Length
(ft)

Description

Sil ver
(oz/ton)

Lead

Zinc

(% )

(% )

Adit A

N

co

1

3.8

Silicified, brecciated limestone partially replaced
by white barite crystals with euhedral faces------

6.42

2

.8

An orange-brown gouge zone in gray limestone in
which all of the particles are fine grained-------

.92

0.54

1.86

3

1.7

Limestone which has been brecciated, silicified,
manganese-oxide and limonite stained, and partially
replaced by barite--------------------------------

14.00

.79

.21

4

3.5

Silicified, brecciated limestone with minor amounts
of barite-----------------------------------------

3.15

.48

.12

5

1.6

do-------------------------------------------------

5.57

.75

.23

6

.3

An orange-brown gouge zone in gray limestone-------

.34

N

7

.5

Same as samples 2 and 6, but contains some small
limestone fragments-------------------------------

.67

.34

.46

8

3.0

Silicified, brecciated zone ;n limestone which
contains minor amounts of barite crystals---------

4.84

1.06

.27

9

.6

Silicified, brecciated limestone almost completely
replaced by barite; manganese-oxides and limonite
present-------------------------------------------

3.62

.03

TABLE A-1.--Sample data for the Grace Phelan and Mohawk workings--Continued

No.
(fig. A-I)

Sample (chip samples unless noted)
~gth

(ft)

Description

5i 1ver
(oz/ton)

Lead

Zinc

(% )

(%)

5.22

0.02

.58

.02

.06

20.7

.01

.01

12.4

1. 51

Adit A--Continued
10

3.3

Silicified limestone with locally abundant barite
and sooty manganese-oxides------------------------
Adit B

11

2.5

Gray limestone which has been stained by limonite--

12

3.0

Silicified and brecciated limestone partially
replaced by barite; manganese-oxides and limonite

N

present---~-------------~--------------------------

\.D

13

1.2

do-------------------------------------------------

14

3.0

Silicified and brecciated limestone partially
replaced by manganese-oxides and limonfte---------

5.13

.91

.21

15

4.0

Silicifed limestone with trace amounts of barite---

3.53

1.06

.09

16

1.7

Brecciated and silicified limestone partially
replaced by barite; manganese-oxides and limonite
present-------------------------------------------

8.02

.35

Grace Phelan shaft
17

3.5

Altered country rock heavily limonite- and manganese
oxide stained-------------------------------------

1.72

3.13

18

4.0

do-------------------------------------------------

N

7.58

TABLE A-i.--Sample data for the Grace Phelan and Mohawk workings--Continued
Sample (chip samples unless noted)
No.
(fig. A-i)

length
(ft)

Description

Silver
(oz/ton)

lead
(%)

Zinc
(%)

Grace Phelan shaft--Continued

w
o

19

8.0

Altered country rock heavily limonite- and manganeseoxide stained-------------------------------------

4.78

4.78

20

8.0

do-------------------------------------------------

.98

.90

21

5.0

Fracture zone of large jumbled blocks of limestone
and dolomite--------------------------------------

5.19

1.03

22

3.0

Fracture zone with limonite- and manganese-oxides
partially replacing dolomite----------------------

1.06

23

3.5

do-------------------------------------------------

1. 79

2.84

24

7.0

do-------------------------------------------------

1.72

1.19

.49

5.05

.75

0.28

Surface samples
25

4.2

Secondary lead minerals, manganese oxides, limonite,
and jasperoid in marble---------------------------

5.72

26

2.2

Fractured marble with limonite- and manganeseoxides--------------------------------------------

2.71

~~o mineralized zones in the southeast portion of the claim group are
exposed near the Grace Phelan shaft. Both are similar in texture and
mineralogy to the zones at the Mohawk workings. Southwest of "the shaft,
at an open cut, a replacement zone concordant with dolomite bedding
strikes northerly, and dips about 47 0 E. The zone averages about 3.2 ft
thick, and is exposed for about 100 ft. Two chip samples (fig. A-I, nos.
25 and 26) from the zone had a weighted average of 4.7 oz/ton silver. A
shaft was sunk on the Snowbird claim apparently in an attempt to
intersect the zone at depth. The shaft is now caved, but judging from
material on the dump, mineralized rock was encountered. Fracture
controlled mineralization occurs in three levels of the Grace Phelan
shaft to a depth of 113 ft. The mineralized zone is nearly vertical,
strikes north to northeast, and averages about 10 ft thick. Six chip
samples (fig. A-I, nos. 17-221 acrOss i t had a weighted average of 3.5
oz/ton silver.

Portland Mountain Area (see text fig. 5)
The ridge extending northhrard from Portland rlountain includes the
Portland Group of patented claims, the Broh~ Bull claim group, and the
Hilltop claim group. The ridge is underlain by complexly fractured,
lower to middle Paleozoic-age quartzite, dolomite, and shale that are
intruded by sills, dikes, and irregularly shaped masses of granodiorite.
Exposed mineralized zones are mainly fracture controlled. They consist
principally of friable limonite and manganese oxides, barite, secondarY
lead and zinc minerals, and galena. The properties are accessed by a
dirt road leading west from State Highway 28. The road is good as far as
t.he Brown Bull, then it is a four-wheel-drive trail.
Hilltop Group (fig. A-2)
The Hilltop group includes seven adjoining patented claims -- the
Rosebud, ~kClellan, Alex Stevens, Glendale, McKinley, Jumbo, and
Fairview, and 21 unpatented claims -- the Hilltop 1-12, the Rosebud 1-6,
and the Alex Stevens 1, 3, and 4.
The principal workings are at the
Alex Stevens patented claim. The caved shaft that accessed the workings
is less than 500 ft from the study area. The first recorded production
was attributed to the Alex Stevens in 1918, where a total of 126 tons was
produced by 1943. After 1943, the property was renamed the Hilltop mine,
and by 1968 had yielded almost 125,000 oz.of silver, 1,800 oz of gold,
over 2.7 million Ib of lead, 87,000 lb of zinc, and 62,000 Ib of copper
from about 9,000 tons of ore. This indicates an average recoverable
grade of about 14 oz/ton silver, 0.2 oz/ton gold, and 15% lead. Based on
the tonnage shipped and the size of the dump, an estimated 6,000 to 8,000
ft of worldngs eJ\.--plore the property. The group is currently held by
Clemens Lombardi of Anaconda, MT, Petrochem, Inc. of Billings, l'IT, and
Medco Inc. of Salt Ull{e City, UT.
Six shafts, 10 adits, and at least 30 prospect pits and trenches
Five of the shafts rang:e from l::1 to 100 ft deep.

e:q)lore the propert ies .
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TABLE A-2.--Sample data for the Hilltop claim group
[Tr, trace; N, none detected; NA, not applicable]
Sample
.
(fig. A-2) Type
t~o

[ength
(ft )

Description

Gold
Silver
(oz/ton) (oz/ton)

Lead

Zinc

('t)

( %)

6.56

0.01

2.67

.07

.01

.02

Copper
( 't )

34

Chip

1.0

Brecciated vein quartz, black pulverulant
secondary manganese-oxides, lead, and
zinc minerals in a shear zone------------

35

do-

1.2

Black silicified dolomite-----------------

N

36

Select

NA

Vein quartz, earthy secondary lead and zinc
minerals, limonite, manganese-oxides, and
minor galena-----------------------------

.054

36.50

7.27

3.53

.16

37

Chip-

.8

do----------------------------------------

.088

19.80

6.05

4.42

.16

38

Select

NA

Brown vein quartz with secondary lead and
zinc minerals and minor galena-----------

.174

12.00

3.91

5.45

.11

39

do---

NA

Vein quartz with earthy secondary lead and
zinc minerals, manganese-oxides, and minor

.050

6.27

6.94

1.68

.08

w
+=>

0.068

0.91

Tr

bar;te----------------------~-------------

40

do---

NA

do----------------------------------------

.018

1.28

1.39

1.85

.U4

41

do---

NA

Vein quartz with barite and galena--------

.022

6.93

1.86

2.74

.02

42

do---

NA

Brown vein quartz with secondary lead and
zinc minerals and manganese-oxides-------

.042

13.60

3.86

.59

.13

43

do---

NA

Silicified dolomite and minot manganeseoxides-----------------------------------

N

.07

.01

Tr

Tr

TABLE A-2.--Sample data for the Hilltop claim group--Continued

NO.

(fig. A-2) Type

(ft)

Sample
Description

Gold

Silver

(oz/ton) (oz/ton)

Lead

Zinc

Copper

(%)

(%)

(%)

44

Chip-

3.0

Silicified dolomite with manganese-oxides
and secondary lead and zinc minerals-----

0.032

17.50

2.92

0.44

0.32

45

do---

.8

do----------------------------------------

.052

39.90

6.32

1.33

.63

46

do---

1.0

Silicified granodiorite with quartz veinlets
and abundant limonite--------------------

N

.50

.08

.16

Tr

47

do---

.8

Altered granodiorite with manganese-oxides

N

1.05

.53

.22

.05

48

do---

.7

do----------------------------------------

N

1.20

.89

.61

.12

49

Select

NA

Brown. vuggy vein quartz with manganeseoxides. and secondary lead, zinc, and
copper minerals--------------------------

.032

16.00

4.06

4.35

.12

50

do---

NA

do----------------------------------------

.070

56.80

5.33

2.01

.75

51

Chip-

.7

Brown vein quartz with clear quartz stringers
and secondary lead and zinc minerals-----

.014

26.20

3.20

2.39

.79

52

do---

1.3

Manganese-oxides. secondary lead and zinc
minerals, vein quartz, and altered
granodiorite from shear zone-------------

N

5.60

7.09

11.50

.30

53

do---

1.7

Manganese-oxides, secondary lead, zinc, and
copper minerals, and vein quartz from shear
zone-------------------------------------

.004

11.50

3.73

4.46

.27

54

do---

.7

do--------------------------------------~--

.004

4.72

6.22

2.04

.26

55

do---

.7

do----------------------------------------

.040

56.10

11.50

6.09

.97

w
U'"I

le n9th

The main development shaft is caved; its depth uruG1own. The five open
adits range from 15 to about 70 ft long; the five caved adits are
estimated to have been from 20 to 100 ft long.

The principal structure, a quartz vein, is poorly exposed, but
judging from the alignment of workings (a shaft and two adi ts) it stril<es
N. 80° W. The vein contains abundant limonite and manganese oxides,
secondary lead minerals, and minor galena and secondary copper minerals.
A chip sample across the vein, and two select samples of vein material
assayed 19.80, 36.50, and 12.00 oz/ton silver, and 6.05, 7.27, and 3.91%
lead. \~ere exposed in an adit, the vein is 0.8 ft thick. Two trenches
and two prospect pits, about 400 ft to the northwest and on strike with
the principal vein, expose a mineralized zone with similar mineralogy and
thickness. A select sample of vein material in this zone assayed 6.56
oz/ton silver and 2.67% lead. Elsel.mere on the Alex Stevens in the study
area, chip and select samples from poorly e),.-posed veins assayed as much
as 56.80 oz/ton silver and 11.50% lead.
Brown Bull Group (fig. A-3)
The Brown Bull group included at least three unpatented claims, the
Brown Bull, Brown Bull Extension, and Independence. Only the BrOl-m Bull
was held in 1986 -- by Howard and La Rayne Pratt, and Craig Corrin of
Blanchard, rD.
The claim area is accessible via a good dirt road for about 4 mi from
State Highway 28 and is at an elevation of about 9,200 ft. Although the
property was probably prospected in the early 1880's, the first recorded
production was in 1912 when 32 tons of lead-silver are were shipped. A
total of 180 tons shipped between 1916 and 1949 yielded about 14,800 oz
of silver, 115,000 Ib of lead, 3,570 lb of copper, and minor gold.

Workings include a shaft, two open and five caved adits, and about 20
trenches and prospect pits. 'The longest adit is caved, but is reported
to be 575 ft long (Howard Pratt, personal conununication); the open adi ts
are 105 and 70 ft long. The shaft is 15 ft deep. Eleven samples were
taken. One of four chip samples from across a 2.0-ft-thick shear zone
assayed 1.63 oz/ton silver and 1.45% lead. Five select samples from the
dumps assayed between 5 and 10 oz/ton silver and as much as 6.25% lead.
The property is explored along several shear zones in granodiorite or
in Kinnildnic Quartzite near granodiorite contacts. The larger zones
probably trend northwest to west, but are poorly eA~sed. Aligned
workings suggest that the longest shear zone has a strike length of at
least 900 ft. but its average thickness could not be determined.
Portland Group (see text fig. 6)
Three patented claims, the Portland 1, 2, and 3, comprise this group.
They are situated bCb,'een 8,800 and 10,000 ft elevation. The properti,:s
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Description

Lead

Zinc

(% )

(%)

0.10

0.23

0.18

0.01

Gol d
Sil ver
(oz/ton) (oz/ton)

Copper
(%)

64

Select

NA

Vein quartz with minor galena------------

65

do---

NA

Vein quartz with manganese-oxides and
secondary lead minerals-----------------

0.014

5.83

4.96

.11

.30

66

do---

NA

Granodiorite, minor vein quartz, and
secondary lead and zinc minerals--------

.010

5.02

9.23

.98

.05
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APPENDIX B
Miscellaneous mines and prospects in and adjacent to the Lemhi Range stUdy area.
((*) indicates outside the study area; I') indicates a non-current claim}.
Map no.

Name

Summary

Sample and resource data

Workings and production

(ftg. 2)
1*

Bessemer

Several irregularly shaped replacement
masses of specular hematite occur in
sf Itite and fine-graIned quartzite.
Chlorite and veinlets of quartz occur with
the hematite. The masses are exposed
intermittently over an area of about one
square mile. The largest Is about 50 (t
thick and is exposed for about 150 (t along
strike. The property consists of 10
claims.

Several pits, trenches, and open
cuts occur 1 to 2 mi outside
the study area.

None.

2

Hand R group
(Rocky r10unt ain
Goat) mine

Narrow quartz veins apparently occur near
the contact between an altered basaltic
dike of unknown age, and Precambrian
quartzite. Although no quartz veins were
exposed. vein quartz on the dumps contains
the copper minerals chalcopyrite,
malachite, and chrysocolla. The property
consists of 10 claims.

About six caved adits, estimated
to be less than 100 ft long, and
a 20· by 100-ft-long open cut
are on the property. Bureau
records indicate that about 15
tons of gold-copper ore were
produced in 1890.

Two select samples of vein quartz
contained 7.8 and 1.B percent
copper and 0.1 ozlton silver; one
grab sample from a small stockpile
contained 0.11 percent thorium.
Although the copper analyses
indicate minable grade, the
veins are probably too narrow and
discontinuous to constitute a
resource. Drilling would be
required to determine the extent
of mineralization at depth.

3~

Doubtful

A carbonaceous siltstone is in a sequence of

Two open cuts 200 and 300 ft
long.

A sample across the carbonaceous
siltstone and a sample of the tuff
contained no economically
significant minerals.

Second Chance

Segments of vein as much as 2.0 ft thick are
exposed intermittently along a strike
length of about 500 ft. The segment$
consist mainly of quartz and locally
abundant siderite, as well as limonite,
specular hematite, chalcopyrite, and
secondary copper minerals. The veins
strike east and dip nearly vertically in
fine-grained Precambrian quartzite. The
property consists of 17 claims.

Two adits and two prospect pits.
One adit is 100 ft long: the
other probably about 100 ft long
but caved at 60 ft.

Thirteen samples taken: Two of four
chip samples assayed for silver,
contained 0.01 and 0.07 ozlton. Of
two select samples from the dumps.
one contained 0.022 oz/ton gOld and
0.91% copper. No resources were
IdentifIed. Although the gold and
copper assays are simi lar to
grades being mined elsewhere at
open pit mines, this property would
have to mined by underground
methods requiring much higher
grades.

r::>
'\J

4*

tuffaceous sandstones and is overlain by
tuff. The property consists of four
claims.

Miscellaneous mines and prospects in and adjacent to the Lemhi Range study area (cant.).
((*) indicates outside the study area; (') indicates a non~current claim).
Map no.
(fig. 2)

Name

Summary

Sample and resource data

WorkIngs and production

5

Sunny Slope no. 3

Smal} amounts of vein Quartz as much as 0.8
ft thick occur as float near a pit 1n fine
grained Precambrian quartzite. The quartz
Is vUS9Y, brecciated, and contains
abundant limonite.

One 5- by 10- by

51

Unnamed prospect

Sporadic veins, as much as 0.2 ft thick,
consist mainly of }ocally vuggy Quartz and
specular hematite. The veins trend
easterly and dip nearly vertically In flne
grained quartzite.

One 6- by lO-ft pit.

One sample contained no notable
mineral values.

71

Unnamed prospect

Fracture zones in purple quartzIte contain
minor vein Quartz and specular hematite.

A 20- by 8- by 3-ft-deep trench

Two samples contained no notable
mineral values.

3-ft~deep

pit.

and a prospect pit.

One select sample of vein Quartz
contained no notable mineral
values.

8*

Blue Jay
Extension 181

A zone of brecciated quartzite is cemented
with Quartz and contains sporadic limonite.
No structure exposed.

One sloughed prospect pit.

One sample assayed 0.01 oz/ton gold
and minor silver. The gold assay
represents material too low grade
to be minable.

9

Silver Queen

Several altered fracture zones occur near
the southeast contact of the Big Eightmj}e
stock. Fractures in the stock are
filled by loca}ly abundant limonite and
O.l-ft~thick Quartz veinlets.
Argillic
alteration is Intense near the veinlets.
The altered zone strikes N. 100 E. and
dips 45 0 NW. Poorly exposed vein1ets occur
in greenish gray, fine-grained Quartzite
near the stock. They are }ocally
brecciated and limonite staIned. The
property consists of 83 claims.

A decline about 20 ft deep, a
caved adit about 50 ft long, a
20~ by 8-ft trench, and four
dozer cuts. Probably no
production occurred.

Two chip samples, 1.0 and 1.3 ft
long, across veinlets and a}tered
Igneous rock assayed 0.026 and 0.03
oz/ton gold and 1.05 and 0.6 oz/ton
silver; the samples also contained
about 0.5% lead. A select sample
of brecciated Quartzite and
limonite contained 0.002 Ol/ton
gold, 4.61 oz/ton sliver and minor
}ead. The veinlets are too small
to support a mining operation If
the samples represent material at
depth.

S11 ve r

Vein Quartz on the dump of a caved adit, at
prospect pits, and as float, Indicates a
series of veins with unknown orIentations.
The Quartz occurs as fragments up to 6 1n.
thick containing chalcopyrite,
tetrahedrite, galena, and secondary copper
minerals. Country rock is greenish-gray
siltite and fine-grained Quartzite. lhe
property consists of seven claims.

A caved adlt, probab}y 200 to 300
Ft long, and three prospect
pits.

Three select samples assayed 3.50,
0.98, and 21.00 oz/ton slIver,
traces of 90)d, 0.20 to 2.02~ lead,
and 0.15 to 1.4% copper. Although
sample analyses suggest the
presence of minable sllver, lead,
and copper, exposures at the
surface indlcate the veins are too
narrow, short, and widely spaced.

~

I I

Miscellaneous mines and prospects In and adjacent to the Lemhi Range study area (cont.).
[(.) indicates outside the study area; (') Indicates a non-current claim}.
Hap no.
{fig. 2}

~

Name

Summary

Ray lode mi ne
(Included in
Blue Jay
E~tenslon

nos.

154 and 158)

Workings and production

Sample and resource data

Vein Quartz occurs as fragments up to 0.7 ft
thick on dumps and sporadically as O.l-ft 
thick veins In outcrops of fine-grained
quartzite. Near the veins, the quartzite
is limonite stained or bleached. Workings
near the south end of the property are in
earthy limonitic material.

Three caved adits, probably 100
to 200 ft long; two trenches, SO
and 25 ft long; and two prospect
pits are on the property.
Production In 1923, 1932, and
1936 totalled 58 tons of ore
yielding 150 oz of gold, 294 oz
of Silver, and 50 Ibs of lead.

Five samples from the dumps~ two
select samples assayed 2.24 and
1.08 oz/ton gold and 1.92 and 0.7
oz/ton silver; one grab sample
contained 0.264 oz/ton gold and
1.82 oz/ton silver. The structure
was not exposed well enough to
permit Identification of a
resource. However, gold and silver
grades are high enough to be
minable by underground methods if
exploratIon delIneated significant
resource tonnage.

12#

Unnamed prospect

Quartz, siderite. specular hematite.
limonite, and minor malachite occur 1n a 1
to 2-ln.-thick vein 1n fine-graIned
quartzite. The vein was not exposed in
outcrop.

One 15- by 10-ft prospect pit.

One select sample of vein material
contained mInor copper and
antimony, but no other notable
mineral values.

13#

Yellow Peak

Precambrian quartzite is cut by small veins
near the Park Fork stock. The veins are
chalcedonic to finely crystalline, locally
vuggy, and limonite stained.

Two prospect pits.

Two samples: a select sample from
vein fragments about 3,000 ft from
the Park Fork stock contained no
notable mtneral values. A 0.3-ft
chip sample across a vein near the
QuartZite-stock contact assayed 0.5
oz/ton silver. No resources were
identified. The silver value
represents material too low grade
to be minable.

lH

Sunshine

[rregu1arly distributed calc-silicate rocks,
magnetite, limonIte, and serpentine occur
along the contact between dolomite and a
porphyritic felsite. The limonite Is
aSSociated with secondary copper mInerals.

Three caved adlts, probably less
than 100 ft long, three small
trenches, and a prospect pit
explore the property.

Five samples: one sample of gossa n
assayed 0.05 oz/ton gold and 7.6
oz/ton silver; two assayed 0.3 and
0.4 oz/ton silver. ~lthough
samples suggest the presence of
minable material, exposures of
mineralized zones are too small to
indicate a resource.

Miscellaneous mines and prospects in and adjacent to the Lemhi Range study area (cont.l.
((*) Indicates outside the study area; (I) Indicates a non-current claim).

Map no.
(fig. 2)
15*

Name

lIells Cobalt

Summary

Workings and production

A small shear zone concordant with bedding
In Precambrian slltite Is e~posed for
20 ft tn workings. The zone Is about
ft thick, strikes N. 35 0 W., and dips
SW. It contains the cobalt mineral
erythrite and a cobalt-nickel mineral
the skutterudite series, as well as
malachite, and limonite.

about
1.5
65 0

Sample and resource data

One adit about 20 ft long.

One sample ta~en by USBM personnel
during a previous study (Buel.
1952) assayed 0.32 ozlton gold,
1.90 OIlton silver, 0.47% cobalt,
and O. 19% nic~el. No resources
were Identified. A recommendation
for further work was made in the
previous stUdy. A comparison of
the geochemistry and geology of
this property with the BlackbIrd,
10 cobalt deposit would help assess
development potential.

of

16

81g Creek

Fractured, fine-grained Quartzite and
siltite contain sporadic velnlets of Quartz
and calcite as much as 0.1 ft thick.
Fracture planes are locally malachite and
limonite coated, or contain fine-grained
pyrite. The property consists of II
claims.

A 140~ft-long adlt, two prospect
pits, and a 100-ft-10ng open cut
are within 0.5 ml of the study
area.

Five chip samples contained as much
as 0.2 ozlton silver and minor
copper. One select sample from a
prospect pit contained 1.3% copper.
The exposed mineralized zones are
too small to be minable.

171

Unnamed pro$pec t

Fractured, limonite-bearing dolomite occurs
with minor calcite.

A prospec t pit.

One sample contained no notable
mineral values.

18*1

Oregon

Two caved adlts, estimated to be
less than 50 ft long, and a 200
by SO-ft open cut.

Two samples from the shear zone
contained 6.34 and 1.0% lead and
7.35 and 0.9% zInc. No exposed
mineralized zones are large enough
to be minable.

19*

Roosevelt

One adit, with about 175 ft of
workings. and a small dozer cut.

Four chip samples from the adit; two
contained 0.042 and 0.002 ozlton
gold, and 0.19 and 0.26 ozlton
silver. One sample contained about
0.2% copper, lead, and zinc. A
sample of limonite-stained
quartzite from the dozer cut
assayed 0.02 oz/ton silver. A
select sample from the dump assayed
1.0% lead, 0.1% copper and 0.09%
zinc. Assays were too low to
represent a resource.

Fractured dolomite with secondary lead and
zinc minerals and minor limonite and
manganese oxides occurs In a 0.5-ft-thick
shear zone that Is exposed for about 10 ft
along strike. The zone strikes about N.
30 0 E. and dips nearly vertically. The
property consists of six claims.
A shear zone tn whIte quartZite is exposed
for about 100 ft along strike. The zone
ranges from about 2 to 15 ft thic~ where
exposed. It contains abundant limonite,
minor manganese oxides, and angular to
rounded fragments of quartzite. Sporadic
secondary lead, copper, and zinc minerals
are also present. The zone strl~es about
N. 40 0 W. and dIps from 15 0 to 35 0 SW.

Miscellaneous mines and prospects In and adjacent to the lemhi Range study ~rea (cont.).
[(*) indicates outside the study area; (tl Indicates a non-current claim).
Map no.
(f Ig. 2)

201

21

~

Name

Summary

Sample and resource data

Iron Flux

Two zones of friable l\mon\te and minor
jasperoid are about 1 ft thick and are
exposed for about 20 ft along strike. The
zones strike N. 80 E. and N. 25 0 E. and dip
23 0 SE. and 35 0 SE., respectively, In dark
gray dolomite. One zone pinches out at Its
north end and is eroded at its south end;
the terminations of the other zone were not
exposed.

Two adits; 130- ft and 20-ft,
five trenches as much as 20 ft
long. and two prospect pits.

Five samples taken: two across
earthy limonite zones assayed 0.31
and .03 ol/ton si lver, 0.59 and
I.SOt lead, 0.40 and O.50t copper,
and 0.08 and O. ll~ zinc. Sample
results represent grades too low to
be minable.

larkspur

A fracture zone in dolomite is exposed In

Flfty-flve- and 22-ft-Iong adlts,
and a prospect pit.

Five samples collected: two assayed
0.006 and 0.002 oz/ton gold, and
0.58 and 0.03 ol/ton slIver,
respectively. No resources were
identified; assays indIcate gold
and silver values too low to be
minable.

A shear zone occurs along the contact

One 95·ft ad it.

Four samples: one assayed 0.06
oz/ton silver, a value too low to
be minab leo

workings for about 120 ft along strike and
Is as much as 7 ft thick. The zone
contains erratically d\stributed galena.
cerussite, and zinc minerals, all
associated with jasperold. The lone
strikes about N. 80 0 W. and dips steeply.

22#

Workings and production

Unnamed prospect

between an altered biotite porphyry dike
and dolomite. It is exposed for about 95
ft along strike, and averages about 0.5 ft
thick. The zone contains brecciated dike
rock and dolomite, as well as limonite. [t
strikes N. 35 0 to 800 W. and dips from 55 0
to 800 SW.
2311

Unnamed prospect

Vein quartz with secondary lead minerals and
limonite occurs along a fracture zone In
quartzite.

One caved adit about 150 ft long.

One select sample of veIn Quartz
from the dump assayed 9.48 oz/ton
silver and 2.S6i lead. No resource
was identified, however, addItional
work Is needed to determine the
size dnd average 9rade of the
mineralized zone encountered in the
adlt.

24#

Unnamed prospect

Vein Quartz banded with limonite dnd minor
dolomite occurs in a shear zone 1n
granodiorite. The zone trends about N. 75 0
E. and dips about 60 0 SE.

Two caved adlts approximately 500
ft and 50 ft long.

Two select samples from the dumps
contained no notable mineral
values.

Miscellaneous mines and prospects In and adjacent to the lemhi Range study area (cont.).
[(*) Indicates outside the study area; (#l Indicates a non-current claim].
Map no.
(fig. 2)
251

t'lame

Unnamed prospect

Summary

Workings and production

Brecciated vein Quartz. with secondary lead
minerals. In altered granitic intrusive
occurs in workings that trend about N. 45 0
W.

Three sloughed prospect pits.

Sample and resource data

One sample composlted from small
amounts of vein quartz present in
the three workings assayed 1.22
oz/ton silver and minor lead and
zinc. The silver content appears
too low to be minable.

26

Ag 1014

Fracture ZOnes In dolomite contain limonite,
calcite. and jasperoid. The zones are
poorly exposed. but appear to trend west to
northeast.

One 30-ft adit and seven open
cuts are near the ridgetop north
of liberty Gulch.

Si~

27

A9 1029

Fractured, limonite-impregnated calcite
concordant to dolomite bedding strikes N.
38 0 W. and dips 70 0 NE.

A 5- by 7- by 4-ft-deep pit.

One select sample contained no
notable mineral values.

28

Orion

Poorly e~posed limestone and dolomite are
fractured and contain minor limonite and
barite. Ten claimS are In the study area.

Seven adits, two shafts and
several prospect pits explore
the property. Two adtts are
estimated to be from 200 to 300
ft long and caved. one adlt is
100 to 150 ft long and caved,
and two adits are about 20 ft
long, one is caved. Both shafts
are caved and about 20 ft deep.

Ten samples assayed as much as 0.28
oz/ton silver and contain small
amounts of lead and zinc. The
s11ver value Is too low grade to be
minable.

Ag 1025
(Buckhorn)

Several small shear zones cut dolomite. The
zones are commonly along shale interbeds
and contain limonite. larger zones contain
abundant gouge.

Three adlts are on the property:
one at least 170 ft long and
partially flooded, one with
about 55 ft of workings, and one
caved estimated to be less than
100 ft long. One 10- by 20-ft
prospect pit.

Ten chip samples had no notable
mineral values. One select sample
from the prospect pit contained
0.012 oz/ton gold and 0.61 oz/ton
sflver; these values would not be
minable.

Ag 520, 521, 570,
571,620, and
621 (Fourth

Several fracture zones cut dolomitic
limestone, or occur along the contact of
segments of a granitic dike with dolomitic
limestone. Sporadic galena. secondary lead
and zinc minerals. limonite, barite. and
manganese oxides occur along the fractures.
Gouge is abundant along the sheared margins
of the dike.

Eight adits and a prospect pit
e~plore the property.
Four
adlts are caved; the longest is
abovt 400 ft. The open adits
have 250, 150, 70, and 30 f t of
wo rk i ngs.

Twenty-three samples: two contained
notable mineral values. One was
from a 200-lb stockpi Ie, and
assayed 22.20 oz/ton silver and
55.10% lead. The other assayed
1.30 oz/ton sflver. It Is not
certain that the high-grade
material came from this property.
Additional e~D)oration would be
necessary to determine if reSOurces
occur at depth.

29

30

Term)

select and grab samples
contained no notable mineral
values.

Miscellaneous mines and prospects in and adjacent to the lemhi Range study area (cont.).
[(*) indicates outside the study area; (I} indIcates a non-current claim).
Map no.
(fig. 2)

/tame

Workings and production

Summary

Sample and resource data

31

Ag 522 (Skyline)

Vuggy, fine-grained vein quartz contains
limonite, goethIte, and minor galena with
secondary lead, zinc, and copper minerals.
No visible structure, but vein fragments
are up to 0.7 ft thick.

One short caved adit and one
prospect p \t.

One select sample from near the adlt
assayed 21.30 ol/ton silver, 6.48%
lead, and 2. l2~ zinc. One select
sample from near the pit contained
0.38 aI/ton silver. The analyses
represent potentially minable
material, but t~e vein Is probably
too narrow. Drilling would be
necessary to determine if the
structure increases in size at
depth.

32

Ag 417

5il iceous dolomite with minor limonite and
manganese oxides occurs along a O.9-ft~
thick shear zone in dolomite. The lone
strikes N. 100 W. and dips vertically.

A caved adlt estimated to be less
than 100 ft long.

Three samples contained no notable
mineral concentrations.

33

Ag 419

A lone of jasperoid occurs near a fault in
dolomite. No structure exposed.

A

34

Ag 416

Steep- to shallow-dipping shear zones cut
dolomite, limestone, and shale within 1,000
ft of a north-trending porphyritic felsite
dike. The shears have abundant limonite
stained gouge.

A

3S

Ag 261

Several north-trending, steeply dipping
fracture lones occur near the top of the
Jefferson Formation In dolomite, limestone,
and calcareous siltstone. The zones
contaIn moderate amounts of llmonite
calcite veinlets. One zone contains
locally abundant barite, jasperold. and
man9anese oxides.

TwO caved adits estimated to be
about 150 ft long, and four
prospec t pits.

Five samples: two select samples
from the barite-bearing zone
assayed 5.25 and 2.41 Ol/t~n
silver, and small amounts of lead
and zinc. The other samples
contained no more than 0.20 Ol/ton
silver. Silver values In the
select samples suggest that
exploration might reveal resources.

36

Ag 315

A series of north- to northwest-trending
fracture zones in dolomite and limestone
contain small amounts of limonite. One
zone is associated with an altered dike.

Three prospect pits.

Three samples assayed 0.05 to 0.08,
oz/ton silver, values too low to be
mIned.

caved adit estimated to be less
than 100 ft long.

700-ft ad it.

One grab sample from a 25-lb
stockpile assayed 0.02 OIlton
silver, a value too low to be
minable.
Ten samples: none of the samples
assayed more than 0.07 OIlton
sl1ver.

Miscellaneous mines and prospects in and adjacent to the Lemhi Range study area (cont.).
[(.) indicates outside the study area; (I) Indicates a non-current claim].
Map no.
(fi9' 2)
371

Name

Unnamed prospect

Summary

Siliceous limonite fragments as much as 1.0
ft thick are on the dump of a caved adlt
that trends about N. 100 W. In dolomite.

Workings and productIon

A caved adit estimated to be
about 100 ft long.

Sample and resource data

One sample contaIned no notable
concentration of minerals.

APPEl\TDIX C

(Resource definitions)

50

APPENDIX C.--RESOURCE RESERVE DEFINITIONS
(From Geological Survey Circular 831, 1980.)
A dicti onary defi niti on of resources, "somethi ng in reserve or ready if
needed," has been extended for mi nera 1 and energy resou rces to compri se all
materials. including those only surmised to exist, that have present or
anticipated future value.
RESOURCE.--A concentration of naturally occurring solid. liquid. or gaseous
material in or on the Earth's crust in such form and amount that
economic extraction of a commodity from the concentration ;s currently
or potentially feasible.
ORIGINAL RESOURCE.--The amount of a resource before production.
IDENTIFIED RESOURCES.--Resources whose location. grade, quality, and quantity
are known or estimated from specific geologic evidence. Identified
resources include reserves, marginal reserves. and subeconomic resources;
all components can be further defined by the adjective modifiers
demonstrated. measured. indicated. and inferred !/
DEMONSTRATED.--A term for the sum of measured plus indicated.
MEASURED.--Quantity ;s computed from dimensions revealed in
outcrops, trenches. workings, or drill holes. and grade
and (or) quality are computed from the results of
detailed sampling. The sites for inspection, sampling.
and measurement are spaced so closely and the geologic
character is so well defined that size. shape. depth.
and mineral content of the resource are well established.
INDICATED.--Quantity and grade and (or} quality are computed
from information similar to that used for measured
resources, but the sites for inspection, sampling. and
measurement are farther apart or are otherwise less
adequately spaced. The degree of assurance. although
lower than that for measured resources, is high enough
for continuity between points of observation to be
assumed.
INFERRED.--Estimates are based on an assumed continuity beyond
measured and (or) indicated resources for which there ;s
geologic evidence. There may be no samples or measurements.
1/ The terms "proved," "probable," and "possible." which are commonly used

by industry in economic evaluations of ore or mineral fuels in specific
deposits or districts, have been loosely interchanged with the terms
measured, indicated, and inferred. The former terms are not a part of
this class;flcatlon system.
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RESERVE BASE.--That part of an identified resource that meets minimum
physical and chemical criteria related to current mining and
production practices, including those for grade, quality, thickness
and depth, regardless of Current economic requirements related to
extraction and marketing methods. The reserve base is the in-place
part of the demonstrated (measured plus indicated) resource from
which reserves are estimated. It encompasses those parts of the
resources that are likely to be economically available within a long
term planning frame; that is, those that are currently economic
(reserves) and marginally economic (marginal reserves), as well as
some of those that are currently subeconomic (subeconomic resources).
(The term "geol 09i c reserve" has been appl i ed by others to th, s
category, but it sometimes has included the inferred reserve base
category as well).
INFERRED RESERVE BASE.--The in-place part of an identified resource for
which inferred reserves are estimated. Quantitative estimates are
based largely on knowledge of the geologic character of a deposit and
for which there may be no samples or measurements. The estimates are
based on an assumed continuity beyond the reserve base, for which there
is geologic evidence.
RESERVES.--That part of the reserve base which could be economically extracted
or produced at the time of determination. The term reserves need not
signify that extraction facilities are in place and operative. Reserves
include only recoverable materials; thus, terms such as "extractable
reserves" and "recoverable reserves" are redundant and are not
a part of this classification system.
MARGINAL RESERVES.--That part of the reserve base which, at the time of
determination, borders on being economically producible. Its essential
characteristic is economic uncertainty. Included are resources that
would be producible, given projected changes in economic or technologic
factors.
ECONOMIC.--This term implies that profitable extraction or production under
defined investment assumptions has been established, analytically
demonstrated, or assumed with reasonable certainty.
SUBECONOMIC RESOURCES.--The part of identified resources that does not meet
the economic criteria of reserves and marginal reserves.
UNDISCOVERED RESOURCES.--Resources, the existence of which are only
postulated, comprising deposits that are separate from identified
resources. Undiscovered resources may be postulated in deposits of
such grade and physical location as to render them economic, marginally
economic. or subeconomic. To reflect varying degrees of geologic
certainty. undiscovered resources may be divided into two parts:
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HYPOTHETICAL RESOURCES.--Undiscovered resources that are similar
to known mineral bodies and that may be reasonably expected
to exist in the same producing district or region under
analogous geologic conditions. If exploration confirms
their existence and reveals enough information about their
quality. grade. and quantity. they will be reclasslfied as
identified resources.
SPECULATIVE RESOURCES.--Undiscovered resources that may occur
either in known types of deposits in favorable geologic
settings where mineral discoveries have not been made. or in
types of deposits as yet unrecognized for their economic
potenti a1. If expl orati on confirms the; rex; stence and
reveals enough information about their quantity, grade, and
quality, they will be reclassified as identified resources.
RESTRICTED RESERVE/RESOURCE.--That part of any resource/reserve category
that is restricted from extraction by laws or regulations. For
example. restricted reserves meets all the requirements of reserves
except they are restricted from extraction by laws or regulations.
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