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FOREWORD

This report on the Mines and Mineral Resources of Missoula and Ravalli Counties is more or less
an inventory of the present status of the mineral industry of the area. Most of the information herein
contained has been compiled from all available published and unpublished reports on the mines and the
mineral deposits of the two counties, and supplemented by field examination. The results are more
~ historical than otherwise, for it proved that metal mining was on a decline in this part of Montana.
However, the mineral wealth here is by no means exhausted, and it is believed that many of the prop-
erties now idle will again be put into production.

The nonmetallic mineral industry of the area presents a much brighter picture than does metal
mining for the immediate future. Barite and flourite mining is active; and vermiculite, coal, clay,
and pegmatite minerals are known to exist. In the metal mining field, recent discoveries of beryl,
columbite, rare-earth minerals, thorium, and uranium are encouraging.

For those interested in further exploitation of the mineral deposits of these two counties, this
report should be of value, in providing records of past performances and geological data no longer
readily available elsewhere.

A E. ADAMI

Acting Director
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MINES AND MINERAIL DEPOSITS,
MISSOULA AND RAVALLI COUNTIES, MONTANA

By
UUNO M. SAHINEN

ABSTRACT

This builetin outlines the geology, treats with the history of mineral production in some detail, and gives brief
descriptions of individual mining properties in Missoula and Ravalli Counties of western Montana,

Descriptions of rock formations are for the most part condensed from the works of earlier geologists as, Lind-
gren, Pardee, Clapp, Langton, and Ross. History and data on mineral production was compiled from early-day mining
reports and from statistical publications of the U. S. Geological Survey and the U, 5. Burean of Mines, This inferma-
tion is given in some detail as these publicaticns are not always readily available to those interested in the area. As
the majority of the individual properties described were idle and inaccessible at the time of field examination (1953),
the geological data is essentially from other reports, supplemented when possible by first hand observation.

Duyring 1953, only five properties were in actual productive operation. These were the F & S barite mine, the
Blacktail lead mine, and the Nine Mile gold mine, and the Lyons Construction Ce. quarry in Missoula County; and

the Crystal Mountain Fluorspar pit in Ravalli County.

INTRODUCTIGN

The area herein described includes the political
divistons of Missoula and Ravalli Counties. How-
ever, the political divisions are also natural geo-
graphic divisions; thus, Missoula County includes
the Clark Fork drainage between the political
boundaries of Granite and Mineral Counties, the
lower Blackioot drainage from the Powell County
line to the junction of the Blackfoot River and
Clark Fork River, and the Ninemile drainage basin.
Ravalli County includes the drainage basin of
Bitterroot River, bounded on the west and south
by the crestline of the Bitterroot Range, and on
the east by the crestline of the Sapphire Range.

Missoula County has a area of 2,649 square
miles, a population of 21,782, and is crossed by
two transcontinental railroads: the Northern Pacif-
ic Railway and the Chicago, Milwaukee, St. Paul.
and Pacific Railway. The principal town, Mis-
soula, is also the County Seat and the business

and supply center of the County. The principal
mining areas lie in the northwest part of the Garnet
Range, and in the Ninemile drainage basin.
Ravalli County embraces an area of 2,396 square
miles, and has a population of 10,314, It is served
by a branch line of the Northern Pacific Railway
from Missoula. The principal towns and shipping
points for the mining areas are Florence, Stevens-
ville, Victor, Hamilton (County Seat), and Darby
(terminus of the railway). The principal mining
areas are west of Victor and east and south of
Darby.
SOURCE COF INFORMATION

The author spent the months of July and Au-
gust, 1953, in examining the known mining proper-
ties. However, by far the greater part of the
mines were inaccessible, and a great deal of the
information hersin contained was obtained from
the publications listed under “References” at the
end of this report.
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Figure 1.—Index Map Showing Publications of the Montana Burcau of Mines and
Geology on Metal Mining Areas.

PHYSIOGRAPHY

Misgoula and Ravalli Counties are in the west-
ern Montana section of the Rocky Mountain
physiographic province. The area is drained by
the Clark Fork of the Columbia River, the princi-
pal tributaries of which, within the area, are the
Bitterroot and the Blackioot Rivers. The drain-
age is not altogether normal and indicates a com-
plex physiographic history. For instance, Clark
Fork itself, after {lowing through the broad al-
luvium and “lake” bed-filled Deer Lodge Valley,
suddenly turns westward at Garrison to follow a
relatively narrow rock-cut valley to Hellgate near
Missoula, where it again enters a wide valley filled
with alluvium and lake beds through, or across,
which it flows northwesterly for 25 miles to
Huson, where it again turns west to enter a rock-

cut, almost gorge-like valley., The Blackfoot River
flows westward across the wide Ovando-Helmville
(Nevada} Valley to Clearwater, where it i{s joined
by its principal tributary, the southeastward-flow-
ing Clearwater River. This combined stream then
cuts across through the mountains along a nar-
row rocl-cut valley to join the Clark Fork at Bon-
ner. The Bitterroot River appears to follow a noe-
mal pattern; its headwaters rise in the mountains
at the southern end of Ravalli County, meeting at
Conner to form the main river, which then flows
through a wide valley 80 miles almost due north
to join Clark Fork just west of Missoula. The
history of this peculiar drainage pattern is too
long and complex to include here, but it has been
fully described by Alden (1953).*

*See list of references at the end of this report,
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GLACIATION 3

The mountain ranges, in which occur the metal
mining districts, are as follows:

The Garnet Range lies in the eastern part of
Missoula County between the Clark Fork and the
Biackioot River, and extends southeastward across
Granite Couanty into Powell County. In Missoula
County it rises from 1,900 to 2,500 feet above the
Clark Fork valley, and the crest lies between
5,414 and 6,800 f{eet above sea level. The lowest
point of the crest is the Wallace-Ashby Creek
pass, at 5414 feet above sea level; and the two
highest points at 6.800 feet above sea level are 3
miles west of Bonner and on Union Peak on the
Missoula-Granite County line. In Missoula County,
the Garnet Range embraces the Elk Creek, Coloma,
Copper Cliff, Clinton, and Potomac mining dis-
tricts.

Lying north of Missoula Valley are the Missoula
hills, which rise over 2,000 feet above the floor of
the valley to elevations of over 6,000 feet above
sea level. Although there are some scattered pros-
pects in these hills, and some mining has bheen
done on Rattlesnake Creek north of Missoula, the
area has never been Important as far as mining
is concerned.

North of the Missoula Hills and in the north-
ernmost part of Missoula County is the southern
end of the Mission and Swan Ranges, rising to
elevations of over 10,000 feet above sea level. No
mining has been done in these mountains in Mis-
sotla County.

In the western part of Missoula County, Nine-
mile Creek, a southeastward-flowing tributary of
the Clark Fork, flows through a wide valley lying
between two mountain ridges, Of these, the south-
west ridge 1s known simply as Ninemile Divide,
being the divide between Ninemile Creek and
Clark Forlk; the northeast ridge is not named on
any maps. Some mining has occurred on the north-
west end of Ninemile Divide and at the head of
Kennedy Creek on the northeast ridge,

The Sapphire Range Hes east of the Bitterroot
River and extends from Missoula about 65 miles
to southern Ravalli County. The crest-line from
the Ravalli-Missoula County line southward is the
county line between Ravalli and Granite Counties.
The range rises from 2,700 to over 5,000 feet above
the floor of the Bitterroot Valley to elevations
from 6,000 to 8,870 feet above sea level. Skalkaho
Pass east of Hamilton lies at an elevation of 7,250
feet above sea level. Several metal mining districts
lie in these mountains, From north to south, these
are Eightmile, Threemile, Burnt Fork (Stevens-
ville), Frog Pond, Overwich, and Hughes Creek.
Vermiculite is found on Girds Creek east of Hamil-
ton; fluorspar occurs on the Rye Creek-Sleeping
Child Creek divide near the crest of the range
east of Darby.

West of Bitterroot Valley lies the Bitterroot
Range, extending from the southernmost point of
Ravalli County about 90 miles north into Missoula
County, The crestline forms the Montana-Idaho
state line. The mountains rise over 6.000 {eet
above the floor of Bitterroot Valley. The low
point on the crest line is at Nez Perce Pass (in
the southern part of Ravalli County), which lies
6,582 feet above sea level; and the high point is
on Bass Peak (at the northern end of Ravalli
County), at 8,340 feet above sea level. However,
in the range are many higher pealks, such as Trap-
per Peak (10,131 feet, the highest point in Ravalli
County); El Capitan (9,965 feet); Canyon Peak
(9,100 feet) ; Ward Mountain (9,010 feet) ; Castle
Crag (8,958 feet); St. Mary’s Peak (9,343 feet);
St Joseph’s Peak (9,570 feet); Heavenly Twins
(9,275 feet) ; Sweeney Peak (9,130 feet); and Lolo
Peak (9,075 feet). The Curlew and Pleasant
View mining districts east of Victor, as well as
the Mineral Point mining district in the southern
part of the county, are in these mountains,

GLACIATION

The glacial history of western Montana has
been described by Alden (1953). The mountainous
areas of Missoula and Ravalli Counties have heen
glaciated during the Wisconsin stage of Pleistocene
glaciation and also the Towan and Illinoian stages.
The areas glaciated are the Mission and Swan
Ranges and the Missoula Hills of northern Mis-
soula County, and the DRitterroot Range from
Boulder Creek on the south to Carlton Creek on
the north in western Ravalli County, (See Plate
1.) This last or Wisconsin stage was marked by
glaciers, which extended nearly as far out into
the valleys as those of previous stages, as in-
dicated by the terminal and ground meraines of
these glaciers.

On the East Fork of the Bitterroot River, a
glacier heading near Pintlar Peak extended 9 or
10 miles. The Bitterroot Range was thoroughly
glaciated from Carlton Creek as far south as
Boulder Creek; but farther south there is no evi-
dence of glaciation.

The DBoulder Creek glacier reached from the
divide to the channel of West TFork, Trapper
Creel glacier also extended nearly to the river,
A large glacier flowed 6 or 7 miles down the gorge
of Chaffin Creek, from the mountains west of
Sugarloai Peak to within a mile of the forest
boundary. A glacier in the canyon of Tin Cup
Creek extended to within 2 miles of Darkyv. The
terminal moraine is at the east end of Lake Como.
Lost Horse Creek glacier was 16 or 17 miles long
at its maximum during an early Pleistocene stage
(Illinoian?}. A glacier also existed on the South
Tork of Lost Horse Creek. Roaring Lion and
Sawtooth glaciers, heading on the divide, reached
11 miles eastward beyond the present forest
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boundary. Bloggett, Canyon, Mill, and Fred Burr
Creek canyons all had glaciers, whose terminal
morianes are out in the main valley; but the
glaciers aleng the creeks (except on Big Creek)
did not reach the canyon mouths,

In the Sapphire Range glaciers existed at the
heads of Skalkaho Creek, Daly Creek, Willow
Creek, and Burnt Fork.

The Garnet Range apparently was not glaciated
within Missoula Ceunty, hut the area north of
Blackfoot River was subjected to glaciation. Clear-
water River valley and its tributaries were vigor-
ously glaciated as far south as the Blackfoot val-
ley, as was the area to the north in the headwaters
of the Swan River drainage.

Grasshopper Creek heads in glacial cirques on
the flanks of Mcl.eod and Stewart Peaks, thence
flowing southward in a narrow gorge through
rugged mountains to join Clark Fork at Misscula.
This gorge has been glaciated to within 7 or 8
miles north of Missoula, The glaciers to the west
of the headwaters of Rattlesnake Creek were the
westernmost glaciers in Missoula County.

GLACIAL LARE MISSOULA

During the Pleistocene stages of glaciation a
sublobe of the Cordilleran Ice Sheet dammed the
mouth of the gorge of Clark Fork near the
Montana-Idaho State line. Ice was thick enough
to form an ice dam 2,000 feet high. (See Alden,
1953, p. 154-158). As no other outlet existed the
waters of the Clark Fork drainage backed up,
forming glacial Lake Missoula. The total maxi-

mum area of the branching lake is estimated at
3,300 square miles, covering portions of Sanders,
Lake, Mineral, Missoula, and Ravalli Counties.
Missoula and Ravalli County sections are shown
on Plate 1. The Iake reached a maximum eleva-
tion of 4200 feet above sea level, or about 1,000
feet above the present site of Missoula and 2,000
feet deep at the ice dam. The level of the lake
fluctuated with the melting of the ice dam and the
crowding forward of the mohile ice, these fluctua-
tions being recorded in the clearly visible shore-
line preserved on the grassy slopes of Mount Jum-
bo near Missoula and elsewhere. The delicacy of
the shoreline indicates that the lake did not stand
at any oue elevation for anv length of time,

At many places are found glacial erratics (bould-
ers rafted onto the temporary lake by icebergs from
glaciers that reached its shores, the boulders being
dropped on the melting of the berg). Silt deposited
in this lake is now exposed along the river bank
about 2 miles northeast of Florence and in road
cuts along U. 5. Highway No. 10 west of Missoula.

GENERAL GEOLOGY

The rocks of Missoula and Ravalli Counties
range in age from pre-Cambrian {Beltian) to re-
cent, but all Mesozoic systems are missing. Paleo-~
zoic rocks are exposed only in the Garnet Range
and in two small patches in western Missoula
County. In Missoula County, most of the moun-
tainous areas are underlain by Beltain sediments.
Beltian and Paleozoic rocks in the Clinton district
are intruded by a small stock of granodiorite, and
granodiorite is exposed in the Coloma area. In
Ravalli County the Beltian rocks are intruded by
granitic rocks of the Idaho batholith of Cretaceous
age. Some Tertiary volcanic rocks occur locally.
Both the Bitterroot and Missoula Valleys are filled
with Tertiary lake beds, Pleistocene silts of glacial
Lake Missoula, and Recent alluvium. Following
are outlined the geologic formations of the area:
The areal distribution of rock formations is shown
onn Plates 2 and 3.

GEOLOGIC FORMATIONS OF MISSOULA
AND RAVALLI COQUNTIES

Cenozoic
Quaternary

Recent

Alluvinm.  Silt, sand, and gravel
stream beds. Locally gold bearing.

along

Pleistocene
Glacial drift: Silt, sand, gravel, and glacial
erratics. Glacial Lake Missoula silts. Ex-

posed near Florence and road cuts north-
west of Missoula,

Tertiary
Pliocene

Bench gravels of the East Fork of Bitter-
root River northwest of Sula and elsewhere
in southern Ravalli County and along Clark
Fork in Missoula County.

Oligocene and Miocene thickness 3,000 + feet
“Lake beds.” Silt, sand, and gravel. Vol-
canic ash, tuff, and impure limestone. Coal
beds in the lower part. Underlies Bifter-
root Valley from Conner north and Mis-
soula Valley from Missoula to Huson, but
may he concealed by later deposits.

Eocene (7)
Remmnants of high-level, gold-bearing grav-

els in the extreme southern end of Ravalli
County.
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GENERAL GEOLOGY 5

Mesozoic (Missing) ite, with massive, thick-bedded quartzitic
N . y sandstone in the middie part. Then 1,200
Paleozoic {Undiiferentiated) feet of massive pink-grey guartzitic sand-

Chiefly limestones exposed in the Garnet stone. Then 300 feet of massive fine-

range from Coloma west to the Clinton min-
ing district. Some shale and quartzite in
the Clinton area.

grained siliceous grey quartzite. At the
base 100 feet of massive red-grey coarse-
grained quartzite, with sandy beds up to
3 fect in thickness. (Clapp and Deiss,

PreCambrian 1931, p. 679).

Beitian Miller Peak formation: Thickness 2,900

Missoula Group feet,

Sheep Mountain formation: Thickness
2,300 feet. Composed of massive beds of
red to pink-white coarse-grained cross-
bedded purple-banded pure quartzite.
Mud-ball conglomerate in upper and low-
er portions. (Clapp and Deiss, 1931, p.
683.)

Carnet Range formation: Thickness from
7,600 to 8,150 feet. Upper 3,050 feet com-
posed of brown, green-brown, and red-
grey-brown micaceous and sandy, thin-
bedded and occasionally argillitic quartz-
ite. Next, 1,600 feet of thin-bedded brown-
grey to green-grey quartzitic sandstone.
Next, 1,000 feet of brown to green-grey
argillitic, micacecus sandstone and sandy
quartzite. Then 600 feet of black-grey to
dark blue-grey sandy, micaceous argillite.
At the base, 1,600 feet of brown, green-
grey to grey thin-bedded siliceous, mica-
ceolus coarse-grained guartzite. (Clapp
and Deiss, 1931, p. 681-682.)

McNamara formation: Thickness 3,000 feet.
Upper member: 1,780 feet of bright green
and red fine-grained mud-cracked and
ripple-marked argillite with interbedded
dense, fine-grained, chert-like green argil-
lite.

Middle member: 810 feet of massive-
bedded, pink-white and red-grey pure
coarse- to fine-grained, cross-bedded and
occasionally ripple-marked quartzite; low-
er 40 feet composed of massive grey-
green coarse-grained cross-bedded and
ripple-marked sandy quartzite cut by
many quartz veinlets.

Lower member: 400 feet of drab green-
grey to purpie and maroon-colored mica-
ceous and sandy argiilite which becomes
more argillaceous downward. Near the
top are interbedded massive beds of sandy
quartzite. (Clapp and Deiss, 1931, p. 680.)

Hellgate formation: Thickness 2,200 {feet.
Upper 600 feet composed of grey-red to
dull grey massive fine- to coarse-grained
finely banded and ripple-marked gquartz-

Upper 300 feet is dominantly massive to
thin-bedded argillitic sandstone increas-
ingly argillaceous downward. Middle
1,500 feet is of mixed purple and green-
grey sandy mud-cracked argillite and
ripple-marked argitlite, interbedded with
some massive beds of argiilitic sandstone
and an occasional thin bed of fine-grained
purple-grey argillite. The lower 1,100 {eet
is composed of deep red-purple sandy
argiilite, with some sandy massive to thin-
bedded purple argillite and intercalated
thin beds of fissile grey sandy mud-
cracked argillite. (Clapp and Deiss, 1931,
p. 678).

Piegan Group

Helena formation: Thickness 4,000 {feet.
Thin-bedded argillaceous and sideritic
limestone with parts dolomitic. Beds
weather to a buff or cream color and often
show “molar tooth” structure. {lL.angton,

1935, p. 36).

Spokane formation: Thickness 2,000 + feet.

Upper part massive to thin-bedded, lav-
ender-colored quartzite. Lower 2,000 feet
consists of greenish-grey and in part cal-
careous argiilites showing ripple marks.
{Langton, 1935, p. 36).

Newland (Wallace) formation: Thickness
4,000 + feet.

Impure argillitic, dolomitic, and sideritic
limestones, with some blue thin-bedded
and ripple-marked argillites. (Langton,
1935, p. 36).

Ravalli Group

Grinnel! formation: Thickness 7,000 + feet.

Upper portion consits of biuish-grey fine-
erained thin-bedded argiilites, grading
downward into more massive-bedded grey
quartzitic argillites, commonly ripple-
marked and with layers of reddish-grey
quartzites. (Langton, 1935, p. 36.)
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Appekunny formation: Thickness 6,000 +
feet.
Predominantly massive bluish-grey and
light-grey argillitic gquartzites, grading
downward into very massive grey quartz-
ites. (Langton, 1935, p. 30).

Prichard formation: Thickness 5,000 + feet.
Predominantly brownish sand stones
often containing feldspar, highly meta-
morphosed to Dbiotite-muscovite schist.
(Langton, 1935, p. 36.)

I're Beltian

Gueiss and schist. In southern Ravalii County,
from Sleeping Child Creek southward, to the ex-
treme southern tip of the county, {ine-grained
quartz-feldspar-biotite gneiss and mica schists
are locally exposed. On the State geologic map,
these are designated either as intrusive border
gneiss or as Ravalli formation. In the writer's
opinion, they are too highly metamorphosed to
be included in Belt or later rocks and are more
likely the equivalent of the pre-Beltian gneisses
and schists of the Rochester district, south of
the Highland Mountains, rocks which they
greatly resemble. However, time was not avail-
able even for a general mapping of these un-
doubtedly pre-Beltian rocks.

IGNEOUS ROCKS OF MISSOULA AND
RAVALLI COUNTIES

Dacite: (Middle Tertiary}).

A medium-grained grey porphyritic rock that
looks not unlike granodiorite from a distance
occurs along Clark Fork west of Nimrod. The
phenocrysts are plagioclase, and in addition there
are flakes of bictite and grains of quartz in a
fine-grained vitreous groundmass, This lava les
on a surface eroded almost as deeply in the Belt
shale as the bed of Clark Fork, and it is there-
fore thought to be comparatively recent. (Par-
dee, 1918, p. 169).

Hornblende and augite andesite: (Middle Ter-

tiary).

Prominent outcrops along Union Creek above
Camas Prairie (and on Game Creek) and a
few localities nearby of medium-grey, strik-
ingly porphyritic lava. An exposure halfway
along the road from Union Creek to Coloma
is crowded with distinctly zoned plagioclase
feldspars, some of them as large as an inch
in diameter. Under the microscope the fine-
grained groundmass is seen to be composed
of plagioclase, biotite, and augite, and the
zones in the phenocrysts to be made up of
biotite flakes. A specimen from a small mass
near Shipler’s cabin at Copper Cliff is less

strongly porphyritic and contains hornblende
and augite in about equal amounts. These
rocks lie upon eroded surface of Paleozoice
and older rocks, and are covered by Tertiary
lake beds, but were not observed in contact
with the other lavas. (Pardee, 1918, p. 169).

Porphyry dikes: (l.ate Cretaceous or early Ter-
tiary).

Small dikes of grey and greenish-grey rock
showing porhyritic feldspars and biotite in a
fine-grained groundmass are fairly abundant
in the Clinton district. (Pardee, 1918, p. 169},

Grandediorite: {Lake Cretacecus or early Ter-
tiary).

Light-grey granular crystalline intrusive rock
exposed extensively in the vicinity of Coloma
and in the Clinton mining district. All ex-
posures are very much alike in general appear-
ance, texture, and composition. They show
prisms of black hornblende, commonly one
eighth inch or more in length and flakes of
dark mica in a granular mass of medium-iex-
tured, milk-white feldspars and quartz. Por-
phyritic feldspars hzalf an inch or less in length
were observed in the Clinton exposures, but
they are not common. Marginal portions of the
exposed masses are generally somewhat darker
with ferromagnesian minerals than other por-
tions. A few representative specimens from
the Clinton body are shown by the microscope
to be composed chiefly of andesine-sligoclase,
quartz, orthoclase, hernblende, and biotite,
with accessory iron ore (ilmenite or mag-
netite) and apatite. (Pardee, 1918, p. 169).

(Gabbro: (Pre-Tertiary).

A sill, 300 feet or more thick, of dense, heavy,
dark grevish-green erystalline rock, intrudes
the Belt rock south of Clark Fork between
Nimrod and Bonita. Similar rock is exposed
as two sills 1in Belt rock crossing Blackioot
Valley about 134 miles east of Bonner.

Granitic rocks of the Idaho batholith:
ceous).

(Creta-

Exposed in the Bitterroot Range from southern
Missoula County to Blue Joint Creek in south-
ern Ravalli County. A light-grey granitoid
rock, coarse-grained to porhyritic, distinctly
gneissic. The rock is a quartz monzonite, and
is composed of quartz, orthoclase, oligoclase
and bictite; muscovite is sometimes present,
and apatite and zircon are the principal ac-
cessory minerals. (Ross, 1952, p. 147-148).
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Granitic rocks of outlying masses:

Most of the outlying masses are east of the
Bitterroot River in Ravalli County. The com-
position varies from that of a granite to
granodiorite and, exceptionally, diorite. The
different masscs are regarded as forming an
assemblage of intrusions intermediate in posi-
tion and prohably also in age between the
Idaho batholith on the west and the Boulder
batholith on the east. (These rocks were
mapped by Langton as later quartz mon-
zonite). {Langton, 1933, fig. 3; Ross, 1952, p.
148-150).

Gneissic granite:

The rock designated as “gneissic granite” is a
variant of the granitoid rock of the outlying
masses described above and constitutes a link
between that rock and the injection gneisg
described below. In places these rocks are
gradational to such an extent that the
boundaries mapped (by Ross) are necessarily
somewhat arbitrary. {These rocks are not
distinguished {rom the border zone granitic
rocks of the Idzhe batholith on Plate 3 of
this report). The gneissic granite also has a
considerable range in composition. The com-
ponent minerals are of the same kind as those
in the granitic rocks of outlying masses, the
distinetion between the two kinds of rock be-
ing textural. In the gneissic granite the biotite
tends to be concentrated in narrow discon-
tinuous Jaminae, and the long axes of the
larger quartz and feldspar grains are roughly
parallel to these Iaminae., Pegmatite and
aplite dikes and stringers are more abundant
in the gneissic granite than in any of the
masses of more normal granitoid texture,
{Ross, 1952, p. 150).

[njection gneiss:

Injection gneisses are exposed east of Bitterroot
River south of Hamilton. They have formerly
been mapped as belonging to the Ravalli
group ol formations of the Belt series. The
ceneral appearance in the outcrop is that of
a  somewhat metamorphosed,  thin-bedded,
sedimentary rock containing dikelets of aplitic
material. The rock has been extensively
crumpled. The sedimentary rock from which
the injection gneiss was derived was originally
guartzitic and argiilaceous in different pro-
portions, but in general more guartzitic than
the older Prichard formation. Locally it has
been so much fractured as to have become 2
breccia. Some bands and even entire ont-
crops are so hitle affected by the addition of
igneous material that they are best described
as dark micaceous guartzite,

There seems to be little question that the injec-
tion gneiss is a sedimentary rock, thoroughly
recrystallized, to which much material of
igneous derivation has been added. (Ross,
1952, p. 150).

Border-Zone gneiss:

The border-zone gneiss, as mapped by Ross
and shown on Plate 3, includes only that which
has a distinctly laminated structure and not
granitic rocks which are only vaguely gneissic
in appearance. Thus limited, the border-zone
gneiss comiprises only the eastern ends of the
spurs of the Bitterroot range. Regarding this
roek, Lindgren states: “The first and most
extensive gmeiss area is that which follows
the well-marked eastern slope of the Bitter-
roots, and which is clearly nothing but a
sheet of pressed and deformed granite. It is
usually a light-grey, granular, and schistose
rack, and consists of lenticular squeezed aggre-
gates of oligoclase and quartz and deformed
orthoclase crystals, separated by somewhat
curved aggregates of new-formed biotite and
muscovite. The primary constituents are the
same as those of the granite, All transitions
toward massive granite may be seen. Ex-
cessive compression results in finer-grained
and darker micaceous schists. This gneiss is
characterized by abundant slipping planes,
which show movement parallel to the dip,
and on which large plates of muscovite have
eften formed. As far as the observation
showed, this gneiss is never crumpled and
iolded like the older gneisses (on the east
side of Bitterroot River}).” On Lost Horse
Creels, specimens of gneissoid granitic rock
taken by the writer at intervals of one to two
miles Irom the canyon mouth to some 15 miles
up the canyon did not show any great differ-
ences in the hand specimen. (Lindgren, 1904 ;
Rosg, 1952, p. 150).

HISTORY AND PRODUCTION

The first settlement in the Missoula-Rawvalli
Counties area was St Mary's mission at Stevens-
ville, established by Father De Smet in 1841, Fort
Gwen, built near the miszsion in 1830, became the
nueleus of a farming settlement. Both counties
were first seltled for their rich farming lands rather
than for thelr mining possibilities.

Missoula and Ravalli Counties were once a part
of Oregon Territory (organized Auvgust, 1848):
of Washington Territory {organized March 2,
1852); of Idaho Territory (organized March 3,
1863): and finally of Mentana Territory  (os-

ized Aay 26, 18G4). At that time Missoula
v ted the present Missoula County and
Ravalliy, Mineral, Sanders, Lalke, Flathead, and
Lincoln Counties. and the west half of Granite
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County. Ravalli County was organized in 1893,
Sanders County in 1906, and Mineral County in
1914. The production data given in the following
pages include only the mining areas within the
pregent limits of Missoula and Ravalli Counties.

Sometime after 1865 gold was first discovercd
i Missoula County at the head of Elk Creek in the
Garnet Range, and in 1869 Raymond {1862,
p. 273) gives the production of Klk Creek and
vicinity at $500,000 in gold. 'Water being scarce,
the Miner’s Ditch, 3 miles long and carrying 200
inches of water, was built to the diggings. In
1870 Raymond (p. 203) reported placer mining at
the head of Bitterrcot River (probably Hughes
Creek). He states that “There are some Chinamen
working on a bar toward the head of Bitterroot
River where they earn small wages (from $4 to §5
per day to the hand) for a very short time ia the
spring.” The next discovery, also in Ravaili
County in 1871, was on a silver vein on Sweat-
house Creek. In 1874 the Ninemile placers were
discovered. Following is an account by Raymond
(1875, p. 264) of mining in the Ninemile area.

“Ninemile Creek: Diggings are 27 miles from
the mouth of Ninemile Creek. The diggings are
shallow and tolerably easy to drain, prospect, and
work. About 2}4 miles of the gulch are covered by
patents (Barret & Co. 100 acres; Dixon, Kime &
Co. 4G acres). This patented ground . . . was
taken up in the fall of 1874. The guich is claimed
under locations for 5 miles below the forks of the
creek and each of the two main forks is claimed
for 2 to 3 miles.

“The two main forks of Ninemile Creek are
called . .. 5t. Louis Guleh and Eustash Gulch.

“A Frenchman who owns No. 19 on Eustash
recently bought out the adjoining claim (No. 20)
for $1,000, and now owns 600 feet. The claims are
very rich, and have yielded as high as $100 per day
to the hand. One day during the week of August
16, 1875, 31 ounces of dust was taken out of No. 19.
This dust is very fine in quality selling at from
$20.50 to $21.25 currency per ounce. During the
same month, a nugget weighing 5 ounces was talen
from the same claim. In this gulch there are about
50 located claims of 300 feet each.

“The First National Bank of Missoula bought
from Nine-Mile district during the week com-
mencing August 16, 1875, 80 ounces of gold-dust
paving irom $20.50 to $21.25 per ounce.

“At the point where 5t. Lonis Gulch and Eustash
Gulch meet and form Nine-Mile Creek is the min-
ing camp of Montreal (Old Town on Map) with
a population of about 40 souls. The town possesses
one hotel, 4 saloons, 1 store, 2 butcher shops, 2
blacksmith shops, 1 bakery, and 2 Chinese wash-
houses. Wages range from $4.50 to $5.00 per day

and board costs $8.00 per week. The grass is not
good at the upper end of the gulch, but there is an
abundance of water for a long mining season and
a plentiful supply of good timber”

Delow are zomne notes taken from the “History
of Montana” published by Warner-Bears Co.
(1885, p. 893).

“Wallace Camp on Wallace Creek: The Hid-
den Treasure is the richest claim. The main lead
is found two miles from the mouth of the gulch and
has a due north-south trend. The ledges are the
Kennebeck on which is located the Southern Cross,
Kennebeck, Savage, Potosi, and Northern Yuba.
On the West Point are the Hidden Treasure, U. S,
Grant, Billy Boy, ete. On the Missoula, the El-
dorado, Missoulian, and Extension. The Hemi-
sphere, Black Hawk, Aladdin, Mayilower, Clear
Grit, Webster, Beecher, and Northern Pacific are
important veins. The quartz of this camp is silver-
bearing, and its fairest assays are from 60 o 22°
ounces per lon on an average with numerous as-
says of 400 ounces and over to the ton. The sur-
face croppings have in no case been under 20
ounces to the ton.

“Sweat House is the name given to an old settle-
ment in this county, {now Ravalli County), and
one of its old mining camps. A silver lead was dis-
covered near Sweathotise Creek in 1871, of which
the different assays ranged from 114 to 206 ounces
in silver with a trace of gold. It is a free milling
ore, yvet little prospecting was done that year. On
the opposite or east side of the valley, good quartz
was discovered about the same time, and prospect-
ing entered upon. The Sweathouse mining district
is in the foothills of the Bittterroot Mountains
about 4 miles south of Deep Canvon and about 12
miles southwest of Stevensville, (now known as
Pleasant View district.) The Bitter Root Prince,
(Sec. 4 & 5 T.7 N, R, 21 W.) mine is a full claim
trending casterly and westerly with a northerly
dip. It has one shaft (5 x 7) down 25 feet. Its
croppings are about 8 inches wide; and at the
bottom of the shait the ledge matter has expanded
to 26 inches. The ore is milling, but may require
roasting. South of the shaft, a tunnel (4x6) has
been run in 40 fect. It was started with a view of
tapping the ledge below the shait, and when driven
60 feet more should intersect the vertical line of
the shaft 100 feet below its face. Pleasant View
mine {Sec. 4, T. 7 N, R. 21 W.} is owned in part
by W. E. Bass, who has a working lease of the
entire property. It is a full claim, trending easterly
and westerly, with a dip southward. It has a shaft
{5 x5) down 170 feet. Several levels have been run
east and west from face of shaft. The mine is being
worked by a whim. A seam of this rich ore trends
easterly from the lower level ranging [rom 4 to 14
inches wide.
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“Deep Canyon mining district is in the foothills
of the Bitterroot Range and is about 9 miles west
of Stevensville. There are no developed claims in
the district, which indicate that their owners are
not miners. Among the many recorded locations,
the Elizabeth and Curlew have received the most
attention. Still owing to their unskillful develop-
ment they are now in a very unsatisfactory condi-
tion. The facilitics for developing quartz mines in
hoth Deep Canyon {Curlew) and Sweathouse
districts are the very best—an abundance of fine
timber and water.”

The following account of mining in Missoula
and Ravalli Counties in 1894 is by George Swallow
{in Miller, 1894).

“On Elk Creek are the Aparanda (Haparanda)
and a 10-stamp gold mili.

“At Wallace, some 5 miles from the Northern
Pacific Railway and east of Missoula, there is
another group of mines which are now attracting
attention of mining men (Wallace or Clinton dis-
trict}. The West Point, Hidden Treasure, Eagle,
and Wallace are mentioned with favor. The Eight-
mile district (Ravalli County) has a number of
mines showing large bodies of gold-bearing quartz.
Mr. Marsh mentions the White Cloud, the L. R.,
and the Anna Bell among the mines of this camp,
16 miles from Missoula,

“Wallace camp 18 17 miles east of Missoula. The
mines are from 2 to 5 miles from the Northern
Pacific. The ledges are large and the ore is
generally low grade. More activity prevails here
at present than for several years past. The follow-
ing claims have received the most attention: The
Treasurer, which has a 75-foot shaft and 100 foot
tunnel, showing a strong ledge of galena and cop-
per sulphides; the West Point, which has a 50-foot
shaft and 50-foot tunnel, showing galena and cop-
per sulphides; the Xagle, which has 170 feet of
shaft and tunnel: the Anchor, which has a 50-foot
shaft and a 65-foot tunnel; the Hidden Treasure,
which has a 110-foot shaft; the Kennebee, an &5-
foot shaft; the Wallace, which has 80 feet of work
in shaft and tunnel; and the Southern Cross, whieh
has 100 feet in shait and tunnel.

“The old Bitterroot Country has many mines,
valued mostly for silver, hence mining is now dull
in Ravalli County. In better times there was sys-
tematic and very successful work on the Curlew
mine ; the vast quantities of ores taken out, and the
vield of what was shipped (sometimes $250 per
ton), were sufficient to pay for an excellent plant
for extensive mining, a first class mill and concen-
trator with a capacity for 130 tons per diem. This
has inspired the Bitterroot miners with great con-
fidence in their mines and undeveloped discoveries
and prospects.

“Many lodes have been discovered in the moun-
tains on both side of the valley. Some & miles east
of Corvallis, in the mountainss, several quartz
veins have been discovered and numerous claims
recorded.

“On Bass Creek on the west side of the Bitter-
root Valley, and 15 miles northwest of Stevens-
ville, are the Domingo, the Renegade, and other
mines, which have attracted much attention and
have been put into condition to be thorcughly ex-
plored and their hidden treasure taken out for
man’s use. On the Threemile, a branch of the
Bitterroot, there are several quartz locations, and
some good placer mines. At the head of Burnt
Fork there are several bright prospects partially
developed.

“The mines of Mineral Hill (Mineral Point)
district are in the extreme southwest corner of the
county. They are 75 miles from the terminue of the
Bitter Root branch of the Northern Pacific Rail-
road. Over most of this distance no wagon road
has vet been made, The formation is granite, the
nres are galena with zinc and iron sulphides, which
run well in gold and silver. The present develop-
ments are on the Lent, a 250-foot tunnel; on the
Merrill, a 90-foot tunnel; on the Moss-Back, a 50-
foot shaft: on the Arkansas Traveler, a 40-foot
shaft; and on numerous other properties shaits
and tunnels of less extent.”

“FEight Mile district is on the east side of the
Bitter Root Valley, 10 miles from Missoula. Most
of the ledges of this district follow the line of
contact between porphyry and granite. Of these,
the White Cloud has received the greatest amount
of work. A tunnel has been driven 225 feet on the
tedge, a shaft sunk in that 35 feet, and a cross-cut
af 47 feet. There is also a shaft 125 feet deep. A
large bady of iron sulphurets carrying gold is ex-
posed.

“On the L. R. a tunnel has been run 100 {eet, but
has not yet cut the ledge.

“The Annie Bell has a shaft on it 80 feet in
depth . .. at a depth of 50 feet a cross-cut is driven,
which exposed a large body of free-milling gold
ore.”

The following chronclogical notes on produc-
tion of metals in Missoula County are compiled
from annual volumes of the Mineral Resources of
the United States, published by the U. 5. Geologi-
cal Sarvey until 1924, and by the U. 5. Bureau of
Mines after that time. In 1931, the Bureau changed
the name of the publication to Minerals Yearbook.

1805.—Some development work was done on the
Cape Nome mine in the Wallace (Clinton) dis-
trict; a vertical shaft is down 300 feet. The Hid-
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den Treasure mine was worked by the owner and
lessees; its ores carry copper, gold, silver, and
lead.

In the Coloma district (reported under Powell
County) the Quantock Mining and Milling Co. did
some work on the Comet mine. A 15-ton Hunting-
ton mill is on the property.

1906.—The Cape Nome Mining Co. has a double-
compartmeni vertical shait on the Cape Nome
mine. The Hidden Treasure mine, alse in the Wal-
lace (Clinton) district, was operated by the owner
and lessees.

1907 ~—The greater part of the production from
Missoula County comes from the chalcopyrite ores
of the Wallace district near Clinton. The Cape
Nome Copper Co. made shipments to Tacowma,
Washington, and to East Helena and Anaconda,
Montana; and alse did 250 feet of development
work. The Hidden Treasure mine now has 2,600
feet of tunnels; the mine was worked in part by
lessees,

1908 —Ninemile Creek and its tributaries pro-
duced gold largely from placer operations, the gold
having an average fineness of 0.980. The placers
are worked mainly by hydranlicking and sluicing.

1909.—In the Ninemile district, 5 placer opera-
tions reported an cutput of $7,550 in gold and 6
ounces of silver. Some of the properties have been
leased to Chinamen during the last two vears. The
Chrysalis, Kennedy Creek, Tom Tom, and Slide
placers were active. The losephine mine, receiv-
ing steady development during 1909, is reported
to have exposed ore containing copper. silver, and
lead.

1810.—In the Ninewmile district, the output of 4
placers and I deep mine was valued at $4,521. The
Ninemile mine produced ore which was treated in
an amalgamation plant. Active placers were the
Chrysalis, Tom Tom, and Slide. The gold nug-
gets (over 0.980 {ine) produced in this district are
much in demand, and it is possible that consider-
able placer gold escapes the inquiry of the stat-
tistician, as it is sold to jewelers and tourists. As
a rule, however, producers include the figures for
such gold in the reports to the Survey (U. 8. Geo-
logical Survey).

1911, —5even placers and one deep mine in the
Ninemile district produced $16,777 in gold. A
dredge was erected on Kennedy Creek and oper-
ated but a short time, when it was closed down.
Other producing placers were Pine Creel, Marion
Creek, and McCormick Creek. The Nine mile mine
was under lease during the year, preducing some
wold bullion which was recovered from ore treated
m a 20-stamp amalgamation mill,

1912—In the Ninemile, the output of 2 deep
mines and 5 placers was valued at $11,590. The
Provisional and San Martina mines produced 2,253
tons of ore, which yielded gold bullion by amalga-
mation. Most of the placer gold was from the
Tom Thumb [sic.}, Stide, and Chrysalis placers.

1913.—The output of the Ninemile district was
valued at 311,190. The Ninemile and Marting
mines produced 2,804 tons of ore and old tailings,
which were milled by cyanidation or amalgama-
tion, Of the 5 reported producing placers, the
Chrysalis, Tom Tom, and Slide were the chief
producers.

1914.—Mineral County was created from the
western part of Missoula County on August 7.

Tn the Ninemile district, 2 deep mines, Nine-
mile and Martina, produced 3,230 tons of milling
ore. The average recovery of bullion amounted to
$5.50 per ton. Both the Ninemile and Martina
mines were equipped with milling plants, the for-
mer treating its ores by cyanidation and the latter
by amalgamation. The placer output was mainty
from the Chrysalis, Pine Creek, and Slide proper-
ties. The total production of the district was $20,-
999 in gold and 63 ounces of silver, with a total
value of $21,034.

In the Wallace district a small quantity of silver-
copper ore with some gold was produced from the
Montana property.

1915.—In Missoula County 6 deep mines pro-
duced 2,444 tons of ore, of which 1,235 tons were
milled and yielded gold bullion, and 84 tons of
zold ore were shipped direct to a smelter. The bal-
ance was shipped as copper ore. The metal content
was $10,912 in gold, 233 ocunces of silver, 3,120
pounds of copper, with a total value of $11,577, or
an average of $4.74 per ton. Twelve placers vielded
$4,321 in gold and @ ounces of silver.

Placer gold was recovered from the Alabama
property on the divide between Elk Creek in Mis-
soula County and Deep Gulch in Granite County.
The Dandy mine on Elk Creek produced some
siliceous gold ore, and some copper-silver ore was
shipped direct to a smelter. On the property i3 a
40-ton amalgamation and concentration plant, but
it was not completed in time to malte a cleanup of
the bullion produced in 1915, Some placer gold
from the Elk Creek properties was sold to store-
keepers.

In the Nine Mile, 2 deep mines, the Ninemile
and Martina, produced 2,360 tons of ore and old
tailings, all of which yielded gold and silver bullion
in amalgamation plants, Of 9 placers reporting o
total production of $3,637 in gold and 5 otunces of
silver, the Chrysalis, Pine Creek, and Slide were
the prineipal producers.
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1916.—In Missoula County 3 deep mines pro-
duced 731 tons of ore, 515 tons of which yielded
gold-silver bullion, the remainder (216 tons) be-
mg shipped direct to a smelter. The metal con-
tent was $4,514 in gold, 941 ounces of silver, 41,321
pounds of copper, valued in all at $15,299, or $23.93
a ton. Ten placers yielded $2,492 in gold and 3
ounces of silver.

On Elk Creek, the Dandy mines produced some
gold-silver ore. The placers yielded some gold and
silver.

The Leonard mine near Bonita (Copper Clff
district) produced some partly oxidized ore con-
taining from © to 10 percent copper, with verv
tittle gold and silver.

In the Ninemile area one deep mine was oper-
ated. Iight placers reported $2,225 in gold and 3
ounces of silver. The Chrysalis, Tom Tom, Pine
Creek, Petty Creek, and Slide placers were the
main producers,

The Lawyer's Combination mine on Woodman
Creelk, opened by a 40-foot vertical shaft, shipped
a small amount of oxidized copper ore.

1917.—Eight deep mines in Missoula County
produced 688 tons of ore, of which 400 tons yielded
gold-silver bullion and 288 tons were shipped di-
rect to a smelter. The metal content totaled $6,392
in gold, 640 ounces of silver, 35,286 pounds of cop-
per, and 41,394 pounds of lead wvalued in all at
320,112, or $29.33 per ton. Five placers yielded
$1,242 in gold and 3 ounces of silver.

On Elk Creek, the Dandy mine, operated by
lessees, vielded bullion by amalgamation. The
gravels of Elk Creek were sluiced.

In the Coloma area, the Mammoth mine was
operated.

On Ninemile Creek, 4 placers reported $570 in
gold recovered.

In the Wallace district, the Hidden Treasure
shipped some copper-silver ore direct to the
smelter.

On Woodman Creek, the Lawyer’'s Combina-
tion, Thanksgiving, and Bunker Hill properties
produced copper-silver ore, which was shipped di-
rect to a smelter.

1918.—Tn Missoula County, 3 deep mines pro-
duced 63 tons of copper ore and 114 tons of lead
ore, containing $255 in gold, 9,017 cunces of silver,
16,690 pounds of copper, and 16,600 pounds of lead.
valued in all at $14,573. Five placers reported an
output of $1,193 in gold and 4 ounces of silver.

In the Coloma area, 1 deep mine and 3 placers
reported an output of 114 tons of ore, $906 in gold,
8968 ounces of silver, 491 pounds of copper, and

16,600 pounds of lead, valued in all at $11,174.
Several shipments of lead ore with considerable
silver were made from the Royval property near
Potomac., Sluicing operations were reported on
Elk Creek, east of Coloma,

The Leonard and Copper Queen (Cliff?) mines
near Bonita made several shipments of cop-
per ore. Later the claims were sold to the Potomac
Copper Mining Co.

In the Ninemile area, sluicing recovered some
gold on the Tom Tom claim near Stark and on
Petty Creek. (Petty Creek is not in the Ninemile
basin, but is a north-flowing tributary of the Clark
Fork River south of the Ninemile district.)

1919.—The metal output of Missoula County
consisted of 8 tons of copper ore and 226 tons of
siliceous ore, largely of milling grade and con-
taining $1,185 in gold, 803 ounces of silver, 919
pounds of copper, and 1,697 pounds of lead, valued
in all at $2,347. Nine placers produced bullion
containing $1,343 in gold and 5 ounces of silver.

In the Coloma and Eik Creek districts 1 deep
mine and 3 placers yielded a total of $1,526 in gold
and silver. The placers yielded $346 in gold and
3 ounces of silver, mainly from the Davey placer
on Elk Creek. The Royal Mining Co. shipped a
car of siliceous silver ore containing some lead.

At Copper Cliff, the Potomac Copper Com-
pany did much development work in tunnels and
crosscuts, A statement by the company (Jan. 1,
1920) is quoted:

“In No. 1 tunnel, which has been cleaned out
and repaired, there is an exposure of ore sampling
0.4% copper and 40 cents in gold across a width
of 5 feet . ..

“The Copper Cliif shait has been tapped and
drained by No. 3 tunnel, and on the 150-foot level
there is an exposure of ore which samples 4£4%
copper and $18 in gold per ton across a width of
4 feet.

“No. 3 tunnel has been cleaned out, repaired, and
advanced to a point 1,200 feet from the portal . . .

“No. 4 tunnel is being driven from the main
gulch on Union Creek westerly to develop the
veins cropping near the Copper Cliff and to cut
the downward extension of the Copper Cliff itself.”

In the Nine Mile district 6 placers and 1 deep
mine yielded gold and silver to the value of $1,97Z.
Low-grade gold ore from the Martina mine was
treated by amalgamation. The placer production
came mainly from the Big Boulder, Chrysalis,
Petty Creek and Pine placers.
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One test lot of copper ore was shipped from the
Jack Pot claim near Clinton.

1920.—Placer output from 9 placers in Missoula
County was small, Some copper ore was shipped
from the Copper Cliff district.

1921 —Placers on Quartz Creek yielded $866 in
gold and silver, the Davey and Elk Creek hy-
draulic properties being the principal producers.

In the Nine Mile area, 6 placers yielded $1,348
in gold and 2 ounces of silver. The Boyd, Chry-
salis, Marion Creck, Petty Creek and San Pit plac-
ers were operated a short time.

The Cape Nome mine, 4 mileg from Clinton,
produced several shipments of capper sulphide
ore.

The Katie mine near Nimrod shipped one lot
of lead ore.

1922.—1In the Elkk Creek area, some placer gold
was produced from the Davey placer; some gold
ore also was produced from the Dandy mine, part
of which was shipped direct to a smelter and part
treated by amalgamation,

Tn the Nine Mile area, the Bovd, Chrysalis, and
Marion Creek placers, operated by hydraulicking,
vielded $364 in gold.

A small lot of copper ore was shipped from the
Lawyer's Combination mine on Woodman Creek
in the Lolo area.

The Katy mine gnear Nimrod shipped a car of
silver-lead ore.

1923.—Some gold ore {rom the Dandy mine on
Elk Creek, owned by the Geld Bond Mining Ce.,
was treated by amalgamation and conecentration,
and most of the gold was saved in the concentrate,
which was shipped to Fast Helena. Some placer
gold was recovered from Elk Creek.

In the Nine Mile area some gold was recovered
from the Boyd and Petty Creek placers.

Cne lot of copper-lead ore was shipped by the
Main & Moentana Copper Co., operating near
Clinton.

The Katie mine near Nimrod shipped one lot of
sulphide lead cre to the smelter at East Helena
and another lot of lead-zinc ore to a zine plant in
the East.

1924.—In the Nine Mile district, some excep-
tionally {ine placer gold was produced from the
Scott claim near Stark.

The Missoula Mming Association, operating the
Hidden Treasure mine in the Wallace (Clinton)
district, was building a 150-ton concentrating plant.

1925.—Marion Creek and another placer near
Stark yielded $793 in gold.

The Hidden Treasure mine, 214 miles north of
Clinton, was operated by a lessee, who shipped to
Zast Helena and Amnaconda over 1,500 tons of
oxidized lead ore, and copper ore with consider-
able gold and silver,

1626.—In the Nine Mile area, small lots of gold
were recovered from placers on Pine, Petty, and
MeCormick Creeks.

Three cars of oxidized copper ore were shipped
from the Kennebec property 3 miles east of Clin-
ton, and geveral hundred tons of oxidized copper
are and lead ore was shipped from the Hidden
Treasure mine on Wallace Creek north of Clinton ;
tatal 419 tons of aore.

1927, —Some placer gold was recovered from
the northern part of Elk Creek.

In the Nine Mile district, 3 placers reported a
vield of $511 in gold. The Marion Creek placer
was the chief producer, but production was also
reported from McCormick Creek.

1928 ~~In the Nine Mile district, hydraulicking
operations on McCormick Creek produced a little
gold.

The Charcoal mine, 5 miles south of Potomac,
formerly operated by the Roval Mining Co., pro-
duced 15 tons of sitver-bearing lead-zinc ore, which
was hauled 11 miles west to McNamara on the
C.M. 5T. P. & P. R.R. and shipped to Butte for
rmitling. The mine was opened by a Z-compartment
shaft 202 feet deep and 3 adits. Development in
1928 consisted of reopening an old cross-cut 420
feet and doing considerable drifting.

1929.—A test lot of oxidized lead ore from a
prospect near Bonner, on the Blackfoot River,
was shipped to East Helena.

In the Nine Mile district the Golden Snake
placer on Dry Gulch, 5 miles northwest of Starlk,
and placers on Pine and McCormick Creeks
vielded $360 in gold.

At the Charcoal mine, 5 miles south of Potomac,
400 icet of tunneling was done, but ne ore was
produced.

A car of oxidized copper-lead cre was shipped
from Missoula (Missoulian?) property, 234 miles
from Clinton in the Wallace district. :

1930.—Some gold was recovered from placers
on Elk Creek,

- Tn the Nine Mile district, 6 placers reported the
recovery of $1,358.in gold. The Easy Strike placer.
on McCormick Creek near Stark, was the chief



HISTORY AND PRODUCTION 13

producer. Other producers were the Easy Find,
on Marion Creel; Devon & Barrett and Bovd, on
Ninemile Creek; and the Golden Snake, in Dry
Gulch.

In the Wallace district, 2 cars of sulphide cop-
per ore were shipped from the Hidden Treasure
mine to Anaconda. A test lot of lead ore was ship-
ped from the Montana Center property south of
Potomac.

1931 —The output from 7 placers in the Nine
Mile district was $1,067 in gold. The chief pro-
ducer was the Fasy Strike, on McCormick Creek;
other producers were Easy Find, Devon & Bat-
rett {(Martina), Boyd, Marco, and Petty Creek
properties.

1932.—In the Coloma district 6 deep mines pro-
duced 138 tons of ore, containing $2,326 in gold, 71
ounces of silver, and 333 pounds of copper, valued
in all at $2,367.

Three placers in the Ellk Creek area produced
%660 in gold and 7 ounces of silver, with a total
value of $662.

Ten placers in the Ninemile area produced $2,016
in gold.

1933.—In the Coloma {Elk Creek?) district, the
Big Six Mining Co. operated the Big Six (Dandy)
property and slnpped 500 tons of gold () ore to
Anaconda; and small lots of gold ore of smelting
grade were shipped from the East Garnet, Idaho,
Portia, and Arm & Hammer properties. Some
gold came from the Summit placer. The total
production from 5 deep mines and 1 placer
amounted to 574 tons of ore, with $374.52 in gold,
200 ounces of silver, and 1,281 pounds of copper,
valued in all at $7,894.

On Elk Creck the entire output irom 5 placers
totaled $949 in gold, mostly from the Depression
and Old Cabin, Hopeless Hole, and Piegan proper-
ties.

In the Nine Mile district, 7 placers reported
239.55 ounces of gold valued at $4,952. The Boyd
placer, on Eustache Creek, was the largest pro-
ducer. The other producers were the Jameson,
Liberty, Petty Creek, Kennedy Creek, Marion
Creek (Easy Find), and Chrysalis (P.R.Mc¢) plac-
ers.

1634—In the Coloma area, gold ore of smelting
grade came from the Dandy, I.X.L. Mountain
View, Arm & Hammer, Northern Star, Cato, and
Bullion properties. Seven deep mines and one
placer yielded a total of 692 tons of ore, with 978
ounces of gold, 628 ounces .of silver, and 1,700
pounds of copper, the total value being $34,72%
The placer accounted for 3 cunces of gold

On Elk Creek, 6 placers yielded 24
gold, valued at $836.

ounces of

In the Nine Mile district, one deep mine and 16
placers reported an output of 923 ounces of gold
and 14 ounces of silver, valued at $32,249, Most
of the output came from the Boyd placer, 14 miles
northwest of Stark. Other producers were the
Marion Creek (Easy Find), Chrysalis, and Liberty
properties.

In the Wallace (Clinton) 1 deep mine produced
143 tons of ore, with 10 ounces of geold, 1,304
ounces of silver, valued at $1,817.

1935—1In the Coloma area 6 deep mine and 12
placers yielded 333 tons of ore, containing 464.34
ounces of gold, 117 ounces of silver, and 60 pounds
of copper, amounting in all to $16,341. Placers ac-
counted for 101.34 ounces of gold and 7 ounces
of silver.

In the Nine Mile district, 12 placers vielded

37237 ounces of gold and 11 ocunces of silver,
valued at $13,041.

In the Wallace (Clinton) district, 1 deep mine
vielded 935 tons of ore, containing 51.46 ounces
of gold, 8,178 ounces of silver, 51,205 pounds of
copper, and 9,825 pounds of lead with a totai
value of $12,322.

1836.—In the Coloma area, 7 deep mines pro-
duced 303 tons of ore, with 327 ounces of gold, 315
ounces of silver, 43 pounds of copper, and 3565
pounds of lead, totaling $11,733.

In the Wallace (Clinton) district, 1 deep mine
reported the production of 411 tons of ore, con-
taining 25 ounces of silver, and 22,761 pounds of
copper, valued at $5,710.

1937.1In the Coloma district, crude gold was
produced chieily from the Dandy mine, but also
from the Cato, Dixie, Idaho, 1.X.L., and Mammoth
properties. The 6 mines totaled 367 tons of ore,
with 576 ounces of gold, 415 ounces of silver, 248
pounds of copper. Total value was $20,511.

In the Wallace (Clinton) district the Hidden
Treasure mine produced 1,575 tons of ore con-
taining 92 ounces of gold, 13,766 ounces of silver,
and 85,628 pounds of copper valued at $24,229.

1938.—In the Coloma area, 400 tons of gold ore
from the Mountain View was treated by amalga-
mation and f{lotation, and crude ore was shipped
from the Arm & Hammer, Clemantha, Dandy,
Dixie, I.X.L., Mammoth, and Northern Star. The
total for the eight mines amounted to 694 tons of
ore, containing 536 ounces of gold, 464 ounces of
silver, 541 pounds of copper, and 739 pounds of
lead, valued in all at $19,147.
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At Copper Cliff, 1 deep mine produced 78 tons
of ore, in which were 14 ounces of gold, 31 ounces
of silver, and 3,888 pounds of copper worth $891,

On Elk Creck, 7 miles southeast of Greenough,
the Norman Rodgers Mining Co. operated a drag-
line and gold washer.

In the Nine Mile area, 11 placers yielded 129
ounces of gold and 14 ounces of silver, chiefly from
the Boyd, Hard Chance, Oro, and Slide properties.

The Hidden Freasure mine, Wallace {Clinton)
district, produced 4135 tons of ore, with 16 ounces
of gold, 2,707 ounces of silver, and 23,306 pounds
of copper, valued at $4,594.

1839.—Gold ore from the Dandy (Elk Creek dis-
trict) and Mountain View (Coloma district) prop-
erties was treated in small amalgamation and con-
centration mills, and gold ore was shipped direct
to smelters from the Clemantha, Dandy, Dixie,
I.X. L., Mammoth, Northern Star, and Portia
mines, The total production was 1,026 tons of
ore, yielding 490 ounces of gold, 296 ounces of
silver, 346 pounds of copper, and 22 pounds of
lead, valued in all at $17,388.

On LEik Creek, Norman Rodgers Mining Co.
operated a d1agl1ne and dryland Washer from April
27 to December 16, treating 200,000 cubic yards
of gravel. W, 5, G1ubbs and Co. operated a drag-
line and floating washer on the Piegan placer.
Other placers worked were the Betty Ann, Bob
Cat, and Depression. The output of 9 placers
totaled 1,420 cunces of gold and 131 ounces of
silver, amounting to $49,789,

The Ellis Gold Mines Co. in the Nine Mile dis-
trict operated a 17-cubic yard power shovel and
dryland washer on the Boyd placer on Eustache
Creek from August 23 to December 23 and treated
60,000 cubic yards of gold-bearing gravel. Qther
producing placers were the DBarrett, Chrysalis,
Hard Chance, Imperial, Kennedy Creek, Little
Marion, Marion Creek, Oro, and The Bench. Sev-
eral cars of gold ore were shipped from the San
Martina lode. One lode mine and 13 placers pro-
duced 220 tons of ore, which contained 331 ounces
of gold and 37 ounces of silver, valued at $11,610.
The lode mine accounted for 95 ounces of gold and
34 ounces of silver.

In the Wallace district, crude copper ore was
shipped to Anaconda from the Hidden Treasure
mine, and small lots of lead ore were shipped from
the Aladdin and Conflict properties. The total
production of the 3 mines reached 354 tons of ore
that yielded 17 ounces of gold, 2,341 ounces of
silver, 17,115 pounds of copper, and 8,617 poundQ
of lead, valued in all at $4,369. .

1940.-In the Colema area nearly all the output
of crude ore came from the Mammoth and East
Mammoth groups, Dandy, and Dixie mines. A
little ore from the Dandy was treated in a Z5-{on
flotation mill. The total production was 290 tons
of ore, yielding 361 ounces of gold, 249 ounces of
silver, and 460 pounds of copper, valued at $12,864.

At Copper CHff, lessees shipped 47 tons of ore,
containing 5 ounces of gold, 14 ounces of silver,
and 1,310 pounds of copper, with a total value of

$333.

On Ellk Creelk a dryland dredge operated by
Norman Rodgers treated 110,000 cubic vards of
gravel, accounting for most of the gold output
from 3 placers reporting. The production totaled
520 ounces of gold and 66 ounces of silver, valued
at $18,247.

The Hidden Treasure (Wallace district) mine
produced 26 tons of ore, which yielded 3 ounces
of gold, 443 ounces of silver, and 3,230 pounds of
copper, in all worth $785.

1841.—Crude gold ore was shipped chiefly from
the Mammoth, East Mammoth, and Dixie mines
in the Coloma area, and the Dandy mine on Elk
Creek. The total production from 7 deep mines
was 175 tons of ore, vielding 394 ounces of gold,
308 ounces of silver, 600 pounds of copper, and
300 pounds of lead, valued at $14,097,

The Copper Cliff mine at Copper Cliff produced
15 tons of ore, containing 2 ounces of gold and
500 pounds of copper, valued at $129.

On Elk Creek,
gold, worth $140

The Weaver Dredging Co. operated a dragline
dredge on Nine Mile Creek from March to May
19, when this company was dissolved and the
Beaver Dredging Co., a partnership, resumed the
operation. The new partnership also operated =z
dragline on Josephine and McCormick Creeks.
In all, 506,187 cubic yards of gold-bearing gravet
from these operations was treated, recovering 2,858
ounces of gold. The rest of the placer gold came
from sluicing operations mainly on McCormick
Creek. The production from 24 placers totaled
3,113 ounces of gold and 52 ounces of silver, valued

at $108.992,

1942.—Three deep mines in the Coloma area
produced 172 tons of ore, which vielded 281 ounces
of gold and 291 ounces of silver, valued at $10,042.

2 placers yielded 4 ounces of

One placer on Elk Creek
gold, valued at $35.

produced 1 ounce of

In the Nine Mile area most of the placer out-
put came from the operation of a dryland dredge
by the Beaver Dredging Co., which operated from
Mareh 3 to June 2, when all placer activity was
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suspended for the duration of the war. During
the operating period 267,000 cubic yards of gravel
were treated, vielding 1,696 otunces of gold and 3
ounces of silver. Production from 6 placers
amounted to 1,724 ounces of gold and 31 ounces
of silver valued at $60.362.

In the Wallace {Clinton) district, 1 deep mine
produced 19 tons of ore, yielding 1 cunce of gold.

79 ocunces of silver, and 700 pounds of copper,
valued at $169.

1943 —Crude gold was shipped from the Mam-
moth and L.X.L. properties near Coloma and some
zold ore from the Mammoth was treated by amal-
vamation ; the total of 99 tons of ore yielded 132
ounces of gold and 128 ounces of silver, valued at
$4.711.

One deep niine at Copper CUff, produced 4 tons
of ore, with 24 ounces of silver and 2,800 pounds
of copper, worth $227.

From the Kennedy Creek mine, in the Nine Mile
arca, zinc-lead ore was shipped direct to the Bunk-
er il and Sullivan smelter in Idaho and the Mid-
vale concentrator in Utah. This mine and 3 plac-
ers produced 55 tons of ore, which yielded 5 ounces
gnld, 163 ounces of sitver, 600 pounds of copper,
6,600 pounds of lead, and 6,500 pounds of zine,
valued in all at $1,556.

Crude copper ore and lead ore was shipped from
the Hidden Treasure mine, in the Wallace (Clin-
ton) district. The output, 206 tons, vielded 11
ounces of gold, 1,305 ounces of silver, 11,800
pounds of copper, and 6,800 pounds of lead, in all
worth $3,357.

1944, —The Coloma district’s only output was 57
tons of gold ore from the Mammoth group, and 3
tons of copper ore from the Josephine mine. The
60 tons vielded 90 cunces of gold, 114 ounces of
silver, and 400 pounds of copper, valued at $3,285.

One mine at Copper Cliff produced 5 tons of
ore, which vielded 6 ounces of gold and 7 ounces
of silver, for a value of $215.

In the Nine Mile district 4 placers produced 17
ounces of gold valued at $595.

Lessees in the Wallace (Clinton) district oper-
ated the Hidden Treasurs mine and shipped 212
tons of silver ore to the Washoe Sampling Works
at Butte. Recoverable metal content was 0 ounces
of gold, 1,004 ounces of silver, and 8,000 pounds of
copper, valued at $2,004.

1945 At Coloma the only output was 44 tons
of gold ore from the Mammoth group. Shipped to
liast Helena, the ore vielded 71 ounces of gold, 90
ounces of silver, 200 pounds of copper, and 200
pounds of zinc, with an over-all value of $2,599.

The Blue Bell mine at Copper Clff, produced
45 tons of copper ore, 30 tons of silver ore, and
10 tons of lead ore. The 85 tons of ore yielded 2

ounces of gold, 45 ounces of silver, 5,200 pounds
of copper, 3,500 pounds of lead, and 600 pounds of
zine, valued at $1,174,

Hand placering on 2 placers in the Nine Mijc
district, resulted in the recovery of 10 ounces of
gold, valued at $345.

1946.—At Coloma, 19 tons of ore from the Mam-
moth group yielded 16 ounces of gold and 10
ounces of silver, totaling $568. The Cato mine
produced 13 tons of gold ore {value included under

Elk Cr.).

Linton and Austin operated a 1%4-cubic vard
dragline dredge on Elk Creek for a month and
recovered 46 ounces of gold and 3 ounces of silver.
Small- scale operations recovered an additional 4
ounces of gold. The total production from 1 deep
mine (Cato) and 3 placers reached 61 ounces of
gold and 21 ounces of silver, valued at $2,152.

In the Nine Mile district, Canusco, Inc., suc-
cessors to Beaver Dredging Co.. operating a 214
cubic vard dragline dredge on the Housum group
of placer claims from April through December.
recovered 2,276 ounces of gold and 42 ounces of
silver. Hydraulicking and sluicing at the Chry-
salis placer recovered 3 ounces of gold. The total
district production was worth $79,799.

1947 —The output from the Coloma arvea was
gold smelting ore—27 tons from the Mammoth
and Fast Mammoth group, and 12 tons from the
Dixie claim. The 39 tons of ore contained 52
ounces of gold, 53 ounces of silver, and 600 pounds
of zinc, valued at $1,941.

On Cramer Creek, the Hecla Min. Co. opened
the Blacktail mine, milling 65 tons of lead ore.
containing 14 ounces of silver and 6,784 pounds
of lead, from which were recovered 11 ounces of
silver and 5,500 pounds of lead, worth $802,

One placer on Elk Creek produced 2 ounces of
gold, valued at $70.

Canusco, Inc., worked placer ground on Nine
Mile and McCormick Creeks with a dragline
dredge, recovering from 446,194 cubic yards of
gravel, 1,989 ounces of gold and 32 ounces of
silver, valued at $69,644.

1848.—One lode mine at Coloma produced 7 tons
of ore, which vielded 14 ounces of gold and 10
ounces of silver, worth $499.

The Hecla Mining Co. operated the Blacktail
mine on Cramer Creek from which were produced
207 tons of lead milling ore and 7 tons of lead
smelting ore, containing 53 ounces of silver, 25,000
pounds of lead, and 100 pounds of zinc, valued at

$4,536.

One deep mine on Elk Creek produced 2 tons of
ore, which yvielded 31 ounces of silver, 100 pounds
of copper, and 500 pounds of lead, valued at $139.
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Canusco, Inc., operated a dragline dredge on the
Imperial placer on Nine Mile Creek during May,
and then turned the property back to the owners,
During its operation the dredge treated 26,000
cubic yards of gravel and recovered 93 ounces of
gold, worth $3,325,

Two lode mines in the Wallace {(Clinton) dis-
frict produced 61 tons of ore, which vielded 1
ounce of gold, 495 ounces of silver, 2,800 pounds of
copper, 2,100 pounds of lead, and 200 pounds of
zine, worth $1,493.

1949—Two deep mines at Coloma produced 9
tons of ore, carrying 17 ounces of gold and 21
otnces of silver, valued at $614.

Linton Mines operated the Blacktail open-pit
mine on Cramer Creek and Dbuilt a 500-ton sink-
float plant on the property, reported to be the
first of its kind in the state. The mill, operating
from August through November, treated 10,000
tons of lead ore, which vielded 576 tons of lead
concentrates. The total production of the district
from 2 lode mines reached 10,040 tons of ore, which
yielded 1,021 ounces of silver, 700 pounds of cop-
per, 506,000 pounds of lead, and 6,100 pounds of
zine, valued 1n all at $81,766.

In the Elk Creek district, 2 lode mines produced
34 tons of ore, containing 2 ounces of gold, 83
ounces of silver, 300 pounds of copper, 1,000 pounds
of lead, and 1,400 pounds of zinc, worth $538.

1950.—Gold ore was shipped from the Cleman-
tha Fraction, [.X.L. and Mammoth and East
Mammoth group in the Coloma district, The 3
mines produced 13 tons of ore, which yielded 10
ounces of gold and 10 ounces of silver, together
valued at $359.

Lintoen Mines, beginning in March, operated
the Blacktail open-pit mine and 500-ton sink-float
plant, on Cramer Creek, treating 16,560 tons of
lead ore, which yielded 668 tons of concentrates.
The district output comprised 1,412 ounces of
silver, 600 pounds of copper, 674,200 pounds of
fead, and 5500 pounds of zine, valued in all at
$93,201.

1951.—Beginning in April, Linton Mines oper-
ated the Blacktail open-pit mine and 500-ton sink-
float plant on Cramer Creek and treated 10,000
tons of lead ore, which vielded 958 tons of lead
concentrate, with a recoverable content of 2,138
ounces of silver, 1,230,700 pounds of lead, and 9,000
pounds of zine, with a total valie of $216,484.

The Lucky Boy mine in the Elk Creek district
produced 2 tons of ore, yielding 1 ounce of gold.

The Charcoal mine in the Wallace (Ashby
Creek) district produced 125 tons of ore, yielding 3
ounces of gold, 137 cunces of silver, 9,300 pounds
of lead, and 3,000 pounds of zine, valued in all at
$2,384.

Lyons Construction Co., guarried 92,000 tons of
stone for railroad ballast.

1952.—Linton Mines operated the Blacktail mine
and 500-ton sink-float plant from March 1 to Dec.
1 and treated 15,600 tons of ore to make 688 tons
of concentrate,

TFinlen and Sheridan Mining Co. increased the
output of its barite mine near Greenough. Lyons
Construction Co., Clinton, quarried 142,214 tons of
stone for railroad ballast. C.M.S5t.P. & P. R.R. Co.,
and Union Construction Co. of Missoula operated
sand and gravel plants,

1953.—Linton Mines ended operations at the
Blacktail mine in the fall of 1953, because of high
operating costs and a drop in the price of lead.
The Nine Mile gold mine was developed by Wil-
liam Lamon. The Vincent and T.ewis placer on
Josephine Creek made a substantial contribution
to the placer gold production of the state for this
year.

Barite was the leading mineral commodity pro-
dueed in this county this year because of increased
output from Finlen and Sheridan Mining Co.’s.,
barite property near Greenough. The C.M.S5t. P.
& P. R.R. Co., gquarried granite and mined sand
and gravel for rip-rap and railroad ballast. The
Lyons Construction Co. quarried and crushed
stone for the Northern Pacific Railroad at Clinton.

1954.—Mallow and Christman (lessees) shipped
manganese ore to the National Stockpile at Butte
from the Cook property near Bonita. Paul Page
and George Mongar milfed 35 tous of old tailings
and produced 2 tons of lead ore at the Blacktail
mine, with a recoverable metal content of 14
ounces of silver and 6,200 pounds of lead. William
Pamon amalgamated a small amount of geld ore
at the Nine Mile mine. E. T. Vincent and Clay
Lewis mined approxmmately 51,000 cubic vards of
stream gravel by dragline dredging on Josephine
Creek and recovered a considerable amount of
gold and some silver.

Barite for use in rotary-drilling mud was pro-
duced by Finlen and Sheridan Mining Co. The
Northern Pacific Ry Co. produced stock car sand
at McQuarrie. The CM.5t.P, & P. R.R. Co., mined
gravel and stone for ballast. Lyons Construction
Co., quarried and crushed stone at Clinton for rip-
rap.

1955.—E. T. Vincent and Clay Lewis operated
the LeChambre and Twin Creek placers in the
Nine Mile district from January to May, then
moved to Mineral County. (Nine tons of gold ore
was produced in the Nine Mile district.)

Finlen and Sheridan Mining Co., increased its
production of barite by about 28 percent in 1955.
Crude barite was sold fo sugar refineries and
ground barite, for use as rotary-drilling: mud.
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Table 1.—Production of gold, silver, copper, lead, and zinc in Missoula countyt
Gold Silver Copper Tea:d Zine
Year Total Value
Troyoz Value Troyoz Value Pounds Value Pounds Value Pounds Value
1,865 § 38,543 45 % 25 e el e e e & 38,568
L2209 15.659 5,023 3,035 45056 & 7,034 31518 $ 1481 57.209
2.330 48,297 2,505 1,739 57,436 it 085 L. e e e 6l,121
. 2,028 41,925 6,116 4,037 80,200 17,240 4,000 377 i e 63.679
300 6,381 3 16 4,713 622 e e 7,019
365 7.550 6 - e e e 7.553
5 * # B e it e e 4,521
* * e e e e e 16.777
* * ¥ e e e s 11,590
* * B e e e 11,190
21,045 38186 21,116 3,478 462 441,240 17,208 100,538 5,127 64,958
15,233 242 123 3,120 546 e e, 15,902
7,006 946 623 41,321 10,165 17,794
7,634 643 530 35,286 0833 41,394 3.560 21,357
1,448 9,021 90,021 16,690 4122 16,600 1,179 ... 15,770
2528 810 907 919 171 1,697 90 3.696
633 277 302 4,590 845 et el e 1,839
2,502 1,338 1,338 12,108 1,562 9,488 427 L. 5,829
2,948 208 298 637 86 17,441 939 e e 4,291
5,803 609 499 928 136 16,302 1,147 11,803 809 8,484
397 e e e e e 397
3,758 19264 13,370 61,421 8,722 209,73u 18,247 44,097
732 4,844 3.023 26,080 3,735 29,621 2,370 9,860
612 e e e e e e 612
57 682 399 97 14 1.765 102 2135 130 702
409 161 86 690 121 2,451 154 770
1,636 1,138 438 8,444 1,098 5,317 266 . 3,438
1,006 3 1 e e O, 1,067
5,002 78 22 333 21 R, 5.045
13,643 200 70 1,281 82 . 13,705
67,607 1,946 1,258 9.475 758 J (9,623
31,086 8,306 5970 51,265 4,255 4,825 383 41,704
18,438 3876 3,002 23913 2,200 565 26 23,666
31,465 14,296 11,058 106,000 12,826 55,349
44,310 3,267 2,112 27,735 2,718 739 i 49,174
79,030 2,805 1,904 17,461 1,816 8,635 4466 . . 83,156
05,865 817 581 5.000 565 e e e 97,011
122,955 360 256 1,100 130 300 17 123,353
70,245 391 278 700 85 L e et e 70.608
5,180 1,620 1,152 12,400 1,612 16,200 1,215 6,500 702 9,861
4,165 1,125 800 8,400 1,14 e s 6,000
2,905 135 96 5,400 729 3,400 301 800 92 4,123
82,460 73 59 e e e i e 82,510
71,5058 96 87 e 5,500 792 600 73 72,457
3,850 5849 533 2,900 629 27,600 4,940 300 40 9,992
20 700 1,453 1,315 2,400 473 520,400 82.223 9,000 1,116 85,827
12 420 1.422 1,287 600 123 674,200 91,017 5,500 781 93,630
4 140 2,275 2,059 . 1,240,000 214,520 12,000 2184 218,903
32 1.820 1,830 1,656 ... 846,000 136,206 6,000 906 433,887%
* * #* L & * #* * 306,261%
1954 e 1,340 46,900 34 31 e 6,200 822 . . 281,087%
1955 s 4 140 84 70 . 44,000 6,556 .. e 360,474%
Totals .. 36,248  $1,063,713 139,356 $96,501 686,177 $107,734 3,403,568 &5387,125 155266 §12,050 $3.097,685

+—Compiled from “Mineral Resources of the Usited States” and “Minerals Yearbook”.
*.Separate figures not available.
t—Total figure includes value of barite, sand and gravel, and stone.
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The following chronological notes on produc-
tion of metals in Ravalli County are compiled from
annual volumes of the Mineral Resources of the
United States, and the Minerals Yearboolk.

1904.~Three placers produced 875.65 ounces of
gold valued at $18,101. No lode mines were re-
ported operating.

1905.— No production reported,

1806.—The Curlew mine reopened during this
year and made shipments of silver-lead ore to Hast
Helena. The mine has a vertical shaft 300 feet
deep and is equipped with a 120-ton concentrator.

1807.—The Curlew mine did 200 feet of develop-
ment work in its shaft.

The Providence mine in the Eightmile district
cast of Florence was operated during the year; ore
was mined through a 100-foot incline shalt and
shipped to East Helena.

Ore Finder and Black Hawk mines reported
development work.

1868.—Placer production consisted of 100.04
ounces of gold and 7 ounces of silver, valued at
$2,072. No production was reported from lode
mines.

1909.—The Wood placer on Hughes Creek was
operated and produced gold of 932 fineness. Some
production was reported from smaller operators.
Total placer production amounted to $4,308 in
gold and 17 otnces of silver.

1910.—One shipment of sulphide ore containing
gold, silver, copper, lead, and zinc was made from
the Victor Orchard property, in the Curlew dis-
trict.

The Gold Leaf mine, in Frog Pond Basin, 24 air-
line miles east of Darby, shipped some lead carbon-
ate ore with good values in gold and silver, and a
little copper.

One placer on Hughes Creek reported produc-
tion,

1911.—One operator (in Curlew district?) re-
ported a production of 225 tons of ore averaging
$14.83 per ton. Ore contained gold, silver, copper,
and lead, and was treated in a concentration mill.
The metal content was $854 in gold, 928 ounces of
silver, 7,053 pounds of copper, and 24,372 pounds of
lead, in all valued at $3,336.

Seven placers reported an output of $2,836 in
gold and 10 ounces of silver, largely by hydraulick-
ing on Hughes Creek within 10 miles of Alta. The
tatal value was $2,841.

1912.—Two lode mines {Curlew and Elizabeth?)
reported a production of 54 tons of are, with an
average value of $9.16 per ton. All ore was dry or

siliceous, and part was treated in a miil producing
gold-silver builion. The total lode production was
worth only $496.

Four placers on Hughes Creek, reported a total
production of $5,857 in gold and 17 ounces of sitver,
with a total value of $5,867.

1913.—l.essees on the Curlew and Elizabeth
mines produced small amounts of lead ore contain-
ing gold, silver, and copper. Placer gold was re-
covered from the Hughes Creek placers, prin-
cipally by the Wood Placm Mining Com‘pany
Placer production from 2 placers was $10,383 in
gold and 31 ounces of silver, with a total value of
$10,402. Three lode mines reported a production
of 66 tons of ore averaging $22.92 per ton, The
metal content was $384 in gold, 328 ounces of
silver, 5,070 pounds of copper, and 3,301 pounds
of lead, with a total value of $1,513,

1914.—Small lots of oxidized lead-silver ore were
bhlpped from the Curlew and Elizabeth mines in
the Curlew district.

Silver-copper ore was shipped from the Pleasant
View mine, whick was opened by an incline shaft
165 feet deep and 3 drifts.

Waod Placer Mining Co. was the principal pro-
ducer on Hughes Creek. Three placers reported a
production of $6,260 in gold and 20 ounces of silver,
with a total value amounting to $6,271.

Lode mine production was 39 tons of shipping
grade ore valued at $1,091, or an average of $28
per ton. The metal content was %15 in gold 1,220
ounces of silver, 564 pounds of copper, and 8,355
pounds of lead.

1915 —The Victor Reduction Co., operating at
the Curlew mine during the latter part of the year
on old tailings, shipped some concentrate contain-
ing mainly zine, a little lead, and some gold and
silver. The property was equipped with a 100-ton
concentration mill, in which tailings were re-
ground, passed over tables, and flotation applied
to the slimes.

The Wood placer on Hughes Creek operated 160
days. Production from 4 placers amounted to
$19,190 in gold and 63 ounces of silver, valued at
$19,222.

Lode mines of the county produced $325 in
gold, 3.396 ounces of s:lvm, 6,045 pounds of lead,
and 133,705 pounds of zinc, valued 1 all at $19, 110
(ptobdbly all from the Curlew district).

1916.—Jig tailings from the Curlew mine were
reground and floated. Lead-zinc tailings gave
mainly zinc concentrates but also some lead con-
centrates. The miil has a capacity of 100 tons per
day.
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Hughes Creek yielded $15999 in gold, mainly
irom the Wood placer.

Some bullion was produced from placers in
Schooner Gulch in the Pleasant View district.

The production of the county totaled $20,203 in
gold, 27924 ounces of silver, 16,038 pounds of
copper, 62,620 pounds of lead, and 488,332 pounds
of zine, valued in all at $112,396.

1917 ~The Victor Reduction Co., produced lead
and zine concentrates from old tailings at the Cur-
lew property. The total production of the district
was $1,990 in gold, 16,155 ounces of silver, 4,260
pounds of copper, 32618 pounds of lead, and
491,943 pounds of zinc, valued in all at $69,448,

Placers on Hughes Creek yielded $831 in gold
and 4 ounces of silver, with a total value of $834.

1918—The concentrating plant of Victor Re-
duction Co., at the Curlew mine, which formerly
treated lead-zine tatlings, was idle during most
of the year. A shipment of concentrates from
former operations was made early in the vear.
Total production of the district was $177 in gold,
567 ounces of silver, 2,874 pounds of lead, and
15,451 pounds of zing, in all worth $2,354.

Hughes Creek placers vyielded $4,453 in gold
and 18 ounces of siiver, with a total value of $4,471,
mostly from hydraulicking operations by the Wood
Placer Mining Company.

1919.Sluicing operations by the Hughes Creek
Dredging Co. yielded $1,509 in gold and 3 cunces
of silver, valued in all at $1,512,

1920.—Placers in Ravalli
Creek?} yielded $130 in gold.

1921, —Hughes Creek placer operations yielded
$2,204 in gold and 7 ounces of silver, with a total
value of $2,211, mostly from operations of the
Hughes Creek Hydraulic Co., and the Hughes
Creek Dredging Co.

County {Hughes

1922.—The Hughes Creek properties were vir-
tually idle. Storekeepers purchased some gold
from small producers.

The total production of the county was $642 in
gold, 72 ounces of silver, and 39 pounds of copper.
worth $719,

1923, —The Curlew Mining Co., which owns a
concentrating mil} at the Curlew mine near Victor,
did 1,100 feet of development work in shafts and
drifts.

Three placers and one lode mine on Hughes
Creek reported a total production of $938 in gold
and 7 ounces of silver, valued at $944. The Hughes
Creek placer was the largest producer. Some gold
ore was treated in an arrastra at the Jim & Star
property.

1924.-—-The Curlew Mining Co. did 1,200 feet of
exploratory work in tunnels and drifts; much ore
and old tailings are reported in reserve.

On Hughes Creek, 3 placers and 2 lode mines
reported a production of 8 tons of ore, $1,816 in
gold, and 7 ounces of silver, valued at $1,821. The
placer gold came from the Lalor and other claims
on Hughes Creek. A little gold ore from the Tim
& Star property was treated by amalgamation,
and a test lot of gold ore was shipped from the
Overwich claim.

1925—The Curlew mine has done much tun-
neling and shaft sinking during the past 3 vears.
Besides mine ore, a large dump of old tailings was
tested in a 150-ton concentration-flotation mill.

On Hughes Creek some gold ore from the Path-
finder group was treated in an arrastra. A little
placer goid was produaced on Cow Creek and
Hughes Creek. Tests for possible dredging opera-
tions were made by the Montana-Washington
Mines, Inc.

In the Pleasant View district the Pleasant View
mine, which is opened by a 200-foot shait and =z
300-foot tunnel, produced one car of silver ore.

The county production consisted of $701 in goid,
444 ounces of silver, and 533 pounds of copper,
with a total value of $1,085 (Pleasant View mine?),

1926.—At the Curlew mine, copper-lead ore con-
taining considerable gold and silver was treated by
flotation and the concentrate shipped to East
Helena. Several thousand tons of ore has been
exposed in the mine by drifting, and there is 2
large dump of old tailings from former work ; part
of this dump was re-treated, but the concentrate
was not shipped.

At the Brickley and other claims on Hughes
Creek a little placer gold was recovered by sluic-
ing operations.

One car of low-grade silver ore was shipped
[rom the Pleasant View mine near Victor.

The total county production was $2,197 in gold,
1,342 ounces in silver, 5927 pounds of copper, and
15,325 pounds of lead, valued in all at $5,000.

1927 —In the Overwich (Hughes Creek) dis-
trict, $92 in gold was recovered from placers.

1928.—In the Overwich {Hughes Creek) dis-
trict, $37 in gold was recovered from placers.

1929,—The mill at the Curlew mine has been
idle since 1926, Two cars of lead-zinc ore were
shipped to Butte for milling.

A little gold was recovered from placers near
Stevensville,
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In all, the county produced $183 in gold, 1,823
ounces in silver, 1,181 pounds of copper, 5912
pounds of lead, and 40,456 pounds of zinc, worth
$4,406.

1930.—Some gold was produced from the Wood
placer on Hughes Creek. Production was reported
at $119 in gold.

1931.—Small lots of gold were recovered frgm
a placer in the Curlew district and the Jim placer
onn Hughes Creek. The total production of 3
ounces was worth $96.

1932.—One lode mine in the Eightmile district
east of Florence reported a production of ore
valued at $627, the metal content being $621 in
gold, 14 ounces of silver, and 32 pounds of copper.

Three placers in the Overwich (Hughes Creek)
district yielded $646 in gold. Omne placer near
Stevensville vielded $98 in gold.

1933.—A little gold ore irom the Washington
property in the Overwich (Hughes Creek) dis-
trict, was treated by amalgamation. The placer
output comprised 81.51 ounces of gold and 3 ounces
of silver, chiefly from the Camas (Hogue), Home-
stake, T.ucerne, and Discovery placers. The pro-
duction from one lode mine and 5 placers was 18
tons of ore, 107.73 ounces of gold, and 3 ounces
of silver, with an over-all value of $2,228.

One lode mine in the Eightmile district, re-
ported a production valued at $99.

One placer in the Stevensville area, reported a
yield of 1.89 ounces of gold valued at $39.

1934.—The Curlew mine shipped gold ore of
smelting grade; 184 tons of ore yielded 66.4 ounces
of gold, 1,086 ounces of silver, 3,125 pounds of cop-
per, and 3,000 pounds of lead, valued in all at
$3,458,

In the Eightmile district one placer yielded 4.15
ounces of gold, worth $145.

Gold ore from the Washington and Overwich
mines and a prospect in the Overwich (Hughes
Creek) district, was treated by amalgamation.
Most of the placer gold came from the Hughes
Creek and Lucerne placers. The total production
froin 3 lode mines and 5 placers was 78.5 ounces
of gold and 6 ounces of silver, valued at $2,748.

1935.—In the Curlew district one lode mine
(Curlew?) produced 2,494 tons of ore, which
vielded 615 ounces of gold, 10,887 ounces of silver,
73,285 pounds of copper, and 625 pounds of lead,
valued in all at $35,458.

One lode mine in the Eightmile district pro-
duced 13 tons of ore, yielding 8 ounces of gold
worth $280.

In the Overwich (Hughes Creek)} district, 3
lode mines and 4 placers reported production of
62 tons of ore, which yielded 279.26 ounces of gold
and 14 ounces of silver, worth a total of $9,784.

One placer in the Stevensville area vielded 1.14
ounces of gold, worth $40.

1936.~One lode mine in the Curlew district pro-
duced 5,109 tons of ore, which yielded 1,275 ounces
of gold, 22,860 ounces of silver, 106,663 pounds of
copper, 8413 pounds of lead, 21,200 pounds of
zinc valued in all at $73,590.

Production from other district {Overwich?) was

67 ounces of gold and 4 ounces of silver, worth
$2,262.

1937.~~The Curlew mine was aperated under
lease by the Hamilton-Victor Reduction Co., which
shipped nearly 900 tons of zinc concentrates to
Great Falls and 800 tons of gold-silver ore to
smeiters. Production reached 5,293 tons of ore,
which yielded 473 ounces of gold, 45,691 ounces
of silver, 45,000 pounds of copper, 92,000 pounds
of lead, and 722,000 pounds of zinc, having a total
value of $109,700,

Production from other districts
was 39 ounces of gold, worth $1,365.

1938.—The IHamilton-Victor Reduction Co.
operated the 100-ton flotation mill at the Curlew
mine for 7 months and treated nearly 18,000 tons
of tailings yielding lead concentrate and zine con-
centrate. The company zlso shipped 600 tons of
gold ore direct to smelters. Total production
amount to 18433 tons of ore, which vielded 368
ounces of gold, 40,211 ounces of silver, 33,969
pounds of copper, 93,130 pounds of lead, and

484,000 pounds of zinc, with a total value ol
$69,720.

{(Overwich?}

A test lot of gold ore shipped from the White
Cloud mine in the Eightmile districi had a value
ot $57.

Some gold ore from the Washington mine in
the Overwich district was treated by amalgama-
tion. Placer gold was produced from the Hogue
property. The total production from 1 lode mine
and 8 placers was 35 tons of ore, containing 21
ounces of gold, 47 ocunces of placer gold, and 3
ounces of silver, valued in all at $2,382.

1839.—The i00-ton flotation mill at the Curlew
mine was not operated. The output consisted of
siliceous gold ore and lead ore from the Curlew
mine shipped direct to smelters, and a small lot
of silver ore from the Pleasant View mine. Pro-
duction totaled 147 tons of ore, which vielded 27
ounces of gold, 3,300 ounces of silver, 2,308 pounds
of copper, and 21,254 pounds of lead, with an over-
all value of $4,423.
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One mine in the Eightmile district {(White
Cloud?) produced 21 tons of ore, containing 3

ounces of gold and 3 ounces of silver, together
worth $107.

In the Overwich district, placer gold and some
silver were recovered at the Hogue and IHughes
Creek properties. Gold ore from the Baker-Brick-
ley and Washington mines was treated by amalga-
mation. From 2 lode mines a total of 66 tons of
ore was produced. It yielded 33 ounces of gold:
and 3 placers yieided 108 ounces of gold and 3
ounces of silver. The total value amounted to

$4,937.

1940,—The output of the Curlew mine was
10,000 tons of old tailings, which, upon treatment
in a 70-ton flotation mill, yielded 491 tons of zinc
concentrates; 47 tons of gold-silver ore was
shipped crude to smelters. The production totaled
10,047 tons of ore and old tailings, from which
was recovered 144 ounces of gold, 18,793 ounces
of silver, 8,000 pounds of copper, 50,900 pounds
of lead, and 407,000 pounds of zinc valued in all at
$47,494.

Ten tons of crude gold-silver ore, shipped from
the Gold Leaf mine in Frog Pond Basin, yielded
7 ounces of gold and 31 ounces of silver, valued
at $267.

Some gold ore from the Washington mine in the
Overwich district, was treated by amalgamation,
and placer gold was recovered from the Hughes
Creek placers The total production from 1 lode
mine and 6 placers was 368 ounces of gold and Z1
cunces of silver, valued together at $12,895. The
lode mine produced 31 tons of ore.

1941,—The output from the Curlew mine was
12,000 tons of ore, which yielded 136 ounces of
wold, 19,672 cunces of silver, 8,000 pounds of cop-
per, 532 4{)0 pounds of lead, and 442 600 pounds of
zine, - valued in all at $55, 875,

The J. L. Shiely Co., in the Overwich district,
operating a dr'tfr]me from March 27 to November
30, treated 376, 020 cubic yards of gravel, which
¥ 1ddecl 2,237 ounces of geld. The equipment con-
sisted of a Bodinson f101t1ng washing plant and
a 2V4-cubic vard dragline shovel. Gold ore from
the Washington mine was treated by amalgama-
tion, The total district production from 1 lode
mine and 2 placers was 132 tons of ore, 2,309
ounces of gold, and 121 ounces of silver, valued
in all at $80,901.

1942.—A  dragline dredge was operated on
Hughes Creek by the J. L. Shiely Co,, Inc., from
April 6 to June 16. The production from 1 lode
mine {50 tons of ore} and 3 placers was 964 ounces
of gold and 66 ounces of silver, together valued at

$33,787.

1943.—C. A. Tout, lessee, operated the Curlew
mine and its 70-ton flotation mill throughout the
vear, treating 1,017 tons of milling ore, making 51
tons of lead-copper concentrates, 13 tons of cop-
per concentrates, and 22 tons of zinc concentrates.
The ore milied averaged 0.06 ocunces of gold and
1.30 ounces of silver per ton, with 0.74 percent
copper, 1.17 percent lead, and 1.60 percent =zinc.
The production fotaled 1,111 {ons of ore, yielding
73 ounces of geold, 1,530 ocunces of silver, 12,300
pounds of copper, 12,800 pouands of lead, and
15000 pounds of zinc; the over-all value being

$7.822.

1944 —The Hamilten-Victor Mining & Milling
Co. operated the Curlew mine throughout the vear,
and its 70-ton flotation mill for the first 9 months.
The mill treated 4,170 tons of ore making 91 tons
of lead-copper concentrates and 95 tons of zinc
concentrates, with a recoverable metal content of
110 ounces of gold, 4,185 ounces of silver, 13,800
pounds of copper, 26,800 pounds of lead, and 95000
pounds of zing, valued in all at $21,063.

1945 —The Hamilton-Victor Mining & Milling
Co. operated the Curlew mine throughout the vear,
and the 70-ton mill from April 16 to the end of
the year. Zinc ore {4,050 tons) was {reated to re-
cover 51 tons of lead concentrate and 244 tons of
zine concentrate, with a recoverable metal content
of 76 cunces of gold, 2,385 ounces of silver, 7,400
pounds of copper, 42,000 pounds of lead, and
273,000 pounds of zinc, valued in all at $40,362.

1946.—C. A. Tout operated the Curlew mine
nearly all vear and treated 4,480 tons of zine ore
by flotation, recovering 2838 tons of zine concen-
trate, 28 tons of zinc-lead concentrate, and 16 tons
of lead concentrates, which yielded 55 ounces of
gold, 2,969 cunces of sitver, 8500 pounds of cop-
per, 29,000 pounds of lead, and 319,500 pounds of
zine, w:th a total value of &,;47 341,

1947 —No production reported.

1948 —The Victor Development Co., working
the Whippoorwill mine, milled zine-lead ore, 1e-
covering 32 tons of lead concentrate and 36 tons
of zing conccntl ate. The remaining district output
was small lots of lead-zing ore shipped from the
Curlew mine. The total district production was
754 tons of ore, with a recoverable metal content
of 11 ounces of gold, 2,328 ounces of silver, 600
pounds of copper, 46 100 pounds of lead, and 54,100
pounds of zinc, valued in all at $18,069.

19456 —DB. F. Tout opeiatcd the Curlew mine and
treated 1,500 tons of zinc-lead milling ore, which
made 42 tons of lead concentrate 'md 107 tons of
rine concentrate, vielding a total of 43 ounces of
zold, 6,097 ounces of silver, 3,000 pounds of cop-
per, 46,800 pounds of lead, and 110,900 pounds of
zing, altogether worth $/Q 760,
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In the Overwich (Hughes Creek) distriet Cla-
rence Hogue operated a placer, irom which were
recovered 109 ounces of gold and 10 ounces of
silver. The district production from 2 placers
totaled 112 cunces of gold and 10 ounces of silver,
valued together at $3,929,

The Vermiculite Products Co. reported opera-
tions on the Girds Creek vermiculite deposit,

1950.—About 28 ounces of gold were recovered
in the course of development at the Washington
claim in the Overwich (Hughes Creek) district.
Two lode mines and 1 placer produced 36 ounces
of gold and 400 pounds of copper, valued at $2,043

1951.—No mines reported.

1952.—Amalgamation treatment of 40 tons of ore
from the Washington mine (Overwich district)
vielded 5 ounces of gold; and the Hughes Creek
Dredging Co. produced 46 ounces of gold in 30
days operation.

The fluorite mine on Crystal Mountain east of
Darby, discovered in 1951, is owned by A. E
Cumley, R. D. Flightner, and Lester Thompson,
all of Darby. The open pit was operated by Cum-
mings-Roberts Engineering Co. of Compton,
Calif., and the first commercial shipment was made
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in September to the Geneva, Utah, plant of U. S.
Steel Co. Shipments for the year totaled 16,160
tons.

1953, —The Hughes Creek Dredging Co. oper-
ated its property from May 13 to October 1, and
moved 3,000 cubic yards of gravel to sluice boxes
by a bulldozer.

Cummings-Roberts Co. operated the fluorite
open-pit mine on Crystal Mountain at a reduced
rate because of lessened demand by the principal
consumer, Columbia-Geneva Division, U, S. Steel
Co., Geneva, Utah.

1854—Lurlee Smith reported the production of
a few ounces of gold from the Hughes Creek
placer.

Cummings-Roberts Co. continued operation of
the Crystal Mountain fluorite mine, more than
tripling the previous years production, for a total
of 16,936 tons.

1955—Production of fiuorspar by the Cum-
mings-Roberts Co., totaled 28951 tons. Principal
consumer was the 17, 5. 5teel Co,, but smaller ton-
nages were shipped for use at iron foundries, other
metallurgical plants, and at cement plants.
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Table 2.—Production of geld, silver, copper, lead, and zinc in Ravalli county?}
Gold Silver Copper Lead Zinc
Year Total Value
Troyoz Value Troyoz Value Pounds Value Pounds Value Peunds Value

1904 = * Lok * * * * as % ® *
................ 403 $ 8335 67 % 87 8,402
* * * * # * * * *
£l * * * * Ed * *
2,068 7 T 2.072
4,308 17 9 e e 4317
3,000 * | 104 I 1,800 ... 5,900
3.690 959 508 7.053 882 24,372 1007 . 6,177
6,346 28 17 OO 6,363
10,767 359 217 5,070 786 3,301 145 11,915
6,275 1,240 686 564 75 8,355 3260 . 7,362
19,715 3,459 1,754 ... 6,045 284 133,705 16,57¢ 38.332
20,293 27,924 18,374 16,038 3945 62,620 4,321 488,532 65,463 112,394
2,821 16,159 13,315 4,260 1,163 32,618 2,805 491,043 50,178 70,282
4,630 585 585 e e 2874 204 15,451 1,406 6,825
1,509 3 3 i e e e 1,512
130 e et e e 130
2,204 7 7 e e e 2211
642 72 72 39 S i, 719
038 7 6 et et e, 944
1,816 7 R 1821
701 444 308 533 76 L 1,085
2,197 1,342 837 5927 830 15,323 1226 . 5,000
92 s et e e 92
37 et e e s 37
183 1,823 972 1,181 208 5,912 373 40,456 2,670 4,406
119 ... e e e e eeeeee e 119
96 ... e e e e et 06
1,365 14 4 32 2 st 1,371
2,359 20 7 T, 2,366
5,210 1,092 706 3,125 250 5.000 185 L 6,351
31,619 10,901 7,835 73289 6083 625 25 45562
46,984 22,864 17,708 106,663 9.813 8413 387 21,200 1.060 75,952
17920 45,691 35,342 45,000 5.445 92000 5,428 722,000 46,930 111,065
15,265 40,248 26,019 33969 3329 93,130 1,284 484,000 23,232 72,156
5,685 3,306 2,244 2,308 230 21,234 908 9,467
18,165 18,845 13.40¢% 8,000 904 50,900 2,545 407,000 25,641 60,656
1641 .. 2,443 85575 19,793 14,075 8,000 044 52400 2,987 442,600 33,195 136,776
1042 964 33,740 66 47 e e e e e 33.787
1943 .. 73 2,555 1,530 1,088 12,300 1,599 12,8060 %60 15,000 1,620 7.822
1944 110 3 &30 4185 2,076 13,800 1,863 26,800 2,144 95,000 10,830 21,663
1645 . 78 2,660 2,385 1,696 7,400 G99 42,000 3,612 273,006 31,395 40,362
1946 .. 33 1,925 2,060 2,399 8,500 1,377 29,000 3,161 319,500 38,979 47,841
1047 o il et e e o S
1948 1 385 2328 2,107 600 130 46,100 8,252 54,100 7,185 18,069
1949 . 155 5,425 6,107 5,527 3,000 591 46,800 7,394 110,900 13,752 32,689
- a6 1.960 .. Ll 460 B s et e 2,043
3] 1785 3 3 1,788
114 3,690 22 200 s il e e 4,010
Totats ... 13128 5391.664 235060 $172.070 367041 $41.622 688,624 $743.567 4,114,387 $370,125 &1,030.404

T—Compiled from “Mineral Resources of the United States

*—.Tigures not available.

"

and “Minerals Yearbook®.
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METAL MINES AND PROSPECTS
OF MISSOULA COUNTY

The tines and prospects of Missoula County
are in the mountainous areas of the Garnet Range
in the eastern part of the county, in the Nine Mile
Creek area, north of Lolo Creek, and in the north-
ern part of the Sapphire Range. In the Garnet
Range are the Elk Creek, Coloma, Copper Clifi,
Clinton (Wallace), and Potomac Districts.

ELK CREEK DISTRICT

The Elk Creek district lies in the Garnet Range
in the extreme eastern part of Missoula County at
the headwaters of Ellk Creek. It is accessible by
graded mountain road, which leaves Montana
Highway 20 near Greenough; or by mountain road
north from Bearmouth, the nearest railroad point,
up Bear Creek and its tributary, Deep Creek. The
area is drained by Elk Creek and its tributaries,
which flow northward into Blackicot River, Gold
was first discovered in Missoula County at the
head of Elk Creek sometime after 1865. (See His-
tory and Production.) McManus, Harris, Oliver,
Jonathan, and Day Gulches, as well as Eik Creek
itself, have been placered and have yielded con-
siderable placer gold. The principal lode mines are
in the Day Gulch area, which is well watered and
well timbered.

The Jode mines may all be classed as gold-bear-
ing quartz-pyrite veins that have been formed
along fissures in pre-Cambrian sediments and in a
stock of granodiorite. Most of them strike north-
easterly and dip steeply to the northwest, and, al-
though narrow, are persistent.
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Figure 2--Velns at the Head of Elk Creek,
Garnet Range, Montana,

DANDY

The Dandy mine is in Sec, 12, T. 12 N, R. 14 W,
{see Plate 5). Operated intermittently, it has re-
ported production for 10 years since 1916, although
actual production figures are not available. A 40-
ton amalgamation and concentration mill was built
on the property in 1915, Prior to 1916, the mine
was operated by the Qhio Mining and Develop-
ment Co.; in 1917 it was operated by lessees. In
1923 it was operated by the Gold Bond Mining
Co., which treated ore by amalgamation and also
shipped gold-bearing concentrates to Fast Helena.
In 1933, the Big Six Mining Company was re-
ported as having shipped 500 tons of gold ore to
Anaconda.

According to Pardee (1918, p. 202) “Three adit
levels have been driven southwest, wholly or in
part following a vein in the Dandy claim. The low-
est adit, No. 3, is 1,000 feet long and lies about
5,800 feet above the sea. Levels 2 and 1 are about
175 and 350 feet higher, respectively, and 850 and
200 feet in length. At their farther ends levels 3
and 2 are about 400 feet deep in the vein. In addi-
tion there are several crosscuts and raises, and al-
together about 3,000 feet of underground work has
been done,

“The formation consists of slaty mica schist and
quartzite . . . and in addition there is considerable
very dark shale. A short distance fo the east, these
rocks are overlain by limestone (Cambrian?), and
to the north they give place to granodiorite. A
eranodiorite dike is also met in adit No. 3 about
300 feet from its mouth. In general the sedi-
mentary rocks strike northwest and dip at mod-
erate angles northeast, but they show many local
variations in attitude, and the structure is com-
plex in detail.

“The vein dips 55° to 75° NW. and cuts the
cuartzite, schist, and shale at right angles to their
general direction. It is exposed by adits 2 and 3
to a length of nearly 1,000 feet, in which its con-
tinuity is practically unbroken, although there are
two or three small interruptions where the vein
leaves one plane for another parallel fracture,
a few feet away. There are some extensive pinches,
but over most of the course described the vein
averages at least two feet in width and in places
reaches 3 or 4 feet.

“A fault that strikes nearly east and dips 60° 3.
has shifted that portion of the vein exposed in
adit No. 1 about 200 feet to the south. The vein
is again cut off near the mouth of adit No. 2 and at
a point below in adit No. 3 by a northwesterly
fault zone, the planes of which are vertical or dip
very steeply northeast. TFarther east there is a
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Figure 3—~Plan of Dandy Veln, Elk Creek District.
(From U.S5.G.8, Bulletin 660, p. 202.)

fault that strikes a little north of west and dips
southwest. The vein itself lies in a fault fissure
and has been slightly crushed by post mineral
movement.

“Generally the vein shows a banded structure,
in places containing thin partings and horses of
country rock, and is composed wholly of quartz
and pyrite or the oxidation products of pyrite. As
a rule, most of the pyrite is gathered along the
middle of the vein, forming a streak locally as
amich as a foot thick. In the oxidized cre the py-
rite streak is represented by a porous or “honey
comh” quartz partly filled with limonite. Most
of the quartz is rather fine-grained, milk-white,
and dense, but in places there is a coarser trans-
parent variety, that together with some of the py-
rite, seems to be of a later generation.

“Oxidation is practically complete above and
for short distances below level No. 2, its lower
limit lying about 150 to 250 feet below the sur-
face and sloping in the same direction.”

In 1916, when Pardee visited the mine, con-
siderable partions of the vein above No. 2 were
said to average about $30 a ton in gold, and the
corresponding sulphide ore on the No. 3 level
about $20 per ton (with gold at $20.67 per ounce).
Assay plats are reported to have indicated two or
more persistent ore shoots pitching slightly west-
ward in the plane of the vein, with some rich spots
in between.

There exists no definite published record of the
mine’s having been operated since 1941,

OHIO AND BUCKEYE

The Ohio and Buckeye vein is about 800 feet
south of the Dandy vein, in Sec. 12, T. 12 N,, R.
14 W. The vein, which strikes southwest and
stands vertical, is from 2 to 5 feet wide and is com-
posed of white quartz with a speck of pyrite here
and there. Samples of this quartz are reported to
have assayed from $2 to $3 a ton in gotd. (Pardee,
1918, p. 203.)

There is no record of production from these
veins.

HAPARANDA

The Haparanda mine is on the slope west of
Elk Creek in the I 14, Sec. 12, T. 12 N, R. 14 'W.
According to Pardee (1918, p. 203}, “It was opened
in 1886 by B. A. C. Stone, who built a small mill
and extracted about $10,000 in gold. The property
has lain idle many vyears, and the workings are
caved. Mr. Stone describes the vein as having =
nearly due north trend and a dip of 85° E. Near
the surface there was a rich ore shoot Z feet thick
and 30 feet in stope length that pitches 20° to 30°
N., parallel to the mountain slope. Beyond this
shoot the vein was explored for some distance, but
proved to be lean, The formation is quartzite and
schist, and the vein minerals are quartz and pyrite,
or iron oxide derived from the pyrite.”

No production has been recorded in Mineral Re-
sources and Minerals Yearbook since 1904, when
detailed county records were started.

MASCULINE AND ARKANSAS

The Masculine and Arkansas mines, neither of
which was being worked in 1953, are in Day

Gulch (SW 15, See. 6, T. 1Z N, R. 14 W), a

quarter of a mile northwest of the Dandy. Both
veins strike N. 65° E. The Idaho and Alabama are
two more veins parallel to, and a little southwest
of, the Masculine and Arkansas. No production
records are available.

MORSE AND KEENNEDY

The Morse and Kennedy prospect lies near the
west side line of Sec. 15, T. 13 N, R. 14 ' W,, about
a half mile northeast of the forks of Elk Creel
and the North Fork of Elk Creek. The writer did
not visit the property, the description below of
which comes from Pardee (1918, p. 230-231).

“A small ore shipment is reported from a mine
formerly worked by Morse and Kennedy . .. An
open cut at an elevation of 4,650 feet is made at the
contact between granodiorite and limestone, and
about 50 feet lower an adit level is driven 200
feet or more through granodiorite into the lime-
stone. The contact plane, which is very uneven
in detail but is on the whole nearly vertically, bears
an irregular deposit consisting of coarse-grained
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brown garnet, epidote, calcite, and quartz. There
are also flakes of specularite (hematite) and scat-
tered grains and nodules of chalcopyrite inclosed
in calcite and intergrown with the silicates men-
tioned. The deposit is partly oxidized, showing
limonite, malachite, and chrysocolla. The copper
minerals are mostly confined to a layer that is 3
or 4 feet thick in the open cut but apparently
pinches cut in the adit below. This deposit is
similar in character and origin to the contact-
metamorphic bodies at Top o’ Deep, but it lies rela-
tively farther down on the sides of the intrusive
bedy, a condition that is thought unfavorable to
its downward persistence.

“Farther south along the contact, in a prospect
near Elk Creek, there are small seams and pockets
i Himestone containing chalcopyrite and grey cop-

a3

per.

COLOMA DISTRICT

The Coloma district lies in the eastern part of
Missoula County on the plateau-like crest of the
Garnet Range. It comprises a small group of
formerly active mines mostly in Secs. 28 and 33,
T.13 N, R. 14 W. The area is drained by McGin-
nis Creck and tributarics, flowing northeast into
Elk Creek. The area is accessible from Drummond
by way of Garnet over 14 miles of mountain road,
the last two miles of which are rough. It is also
accessible from the north by a fair but winding
8-mile road, which leaves Montana Highway 20 ot
the new Greenough Post Office. The area is well
timbered.

Most of the area is underlain by granodiorite, a
light-grey, granular, crystalline rock, showing
prisms of hernblende and flakes of black biotite
mica in a meditm-to-coarse-grained ground-mass
of quartz and white feldspar. To the west, the
granodiorite is in contact with a white recrystal-
lized limestone of Paleozoic (Madison?) age. Orc
deposits oceur in veins which lie in the granodiorite
near the limestone contact. (See figure 4.3 Most
of the veins have a strike a little north of east
and flat south dip. The veins are narrow (for the
most part, from 1 to 2 feet in width) but have
heen proved by exploration to extend 500 feet or
more in length and perhaps 500 feet on dip. Most
of the ore mined was oxidized gold ore carrying
from $20 to $100 per ton in gold. Sulphide ore,
where encountered, was composed of quartz, py-
rite, chalcopyrite, and tetrahedrite. The follow-
ing quotation from Pardee (I918, p. 197} gives
some 1dea what can be expected of these veins at
depth. “Tetrahedrite is notably abundant in the
Comet ore, and iu this mine, and the Mammoth
also, it cuts and replaces the other sulphides. Speci-
mens from the lower levels of the Comet show
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Tigure 4—Veins at Coloma, Garnet Range, Montana.
(From U.S.G.S. Bulletin 660, p. 195.)

considerable white mica, and the quartz is rather
coarse textured, suggesting a pegmatite . . .

“The texture and comparative poverty of the
Comet veln, together with the fact that its out-
crop is 700 lower than the Mammoth and also that
much deeper in the granodiorite bodv., other things
heing equal, suggests that it may lie near the lower
limit of the zone in which the gold-bearing pyrite
was deposited. This being true, the depth of 700
fect in the Mammoth, or corresponding levels in
other mines, may be a lower limit for good ore,
the whole area being so small that the conditions
surrounding the formation of all the veins were
probably much the same. The tetrahedrite is of
a later generation and apparently wholly iande-
pendent of the gold-bearing pyrite and is probably
not subject to the above limitations. In fact there
is nothing to indicate that this copper mineral does
not persist in the veins to considerable depths, or
even increase downward. In view of these consid-
erations the completion of the tunnel now being
driven by the Montana Gold Mines Co., to inter-
sect the Mammoth wvein at a depth of approxi-
mately 600 feet is awaited with interest.”

However, the adif-tunnel mentioned was aban-
doned some 400 feet before it reached the proposed
goal.
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At the time the writer visited the district (July,
1953), he saw no mining activity what-so-ever and
very little evidence of recent work. All mines, ex-
cept one, were inaccessible, and the following
description of properties is mostly {rom Pardee
(1918, p. 195-198), supplemented by local inquiry.

MAMMOTH

The Mammoth mine is at the old deserted town-
site of Coloma. When visited, the shafts were
caved, the surince buildings demotlished, and no
workings were accessible.

The mine is developed by a vertical shaft said to
be 270 feet deep, and by several levels and stopes.
From 1896 to 1899 the mine was developed “on a
rather ambitious scale.” A mill was built in Wa-
shoe Gulch about a mile west of the mine, Ilow-
ever, the recovery of gold in the ore milled is said
to have heen poor, most of the gold remaining in
the tailings. In 1916 a long adit-tunnel was being
driven by the Montana Gold Mines Co. from Mel-
horn Gulch, nearly a half mile northeasterly from
the shaft, at an elevation about 600 feet lower than
the shaft collar. Work on the adit was discon-
tinued while the heading was still about 400 feet
short of the objective, the Mammoth vein.

Production is estimated at $200,000 or more in
gold, mostly from milled ore. Small yearly out-
puts were reported from 1937 to 1950 inclusive.

The main Mammoth vein strikes roughly east
and dips about 30° 5., and for the most part is
said to be from 1 to 3 feet wide. The vein is in
granodiorite just east of the granodiorite-lime-
stone contact but does not cross the contact. An-
other vein following the contact strikes southeast
and dips easterly. High-grade oxidized ore was
reported in the upper levels of both veins. The
sulphide ore, composed of quartz, pyrite, and tetra-
hedrite, is reported to assay from $20 to $30 a ton
in gold on the 270-foot Ievel.

CLEMANTHA, RAMELER, VALLEY

The Clemantha, Rambler, and Vallev veing lie
within a few hundred feet north of the Mammoth.
The workings are all caved and inaccessible, but
from surface evidence, did not appear to be ex-
tensive. The veins, which sirike easterly, dip
southerly and cut granodicrite, are said to have
vielded high-grade oxidized gold and silver ore
similar to that from the Mammoth. The Cleman-
tha, the most important in point of production, is
reported to have yielded $30,000 in gold prior to
1916. By 1900 (Byrne and Hunter, 1900, p. 51)
the mine was developed by an inclined shaft 360
feet deep.

Recent shipments have been reported in 1938,
1939, and 1950.

COMET

Not having visited the Comet mine, the writer
again refers to a description by Pardee (1918, p.
198-199)

“The Comet mine, now partly included within
the Olympiad claim of B. W. Champe, is three-
quarters of a mile north of Celoma, near the head
of Bivins Gulch, a tributary of Elk Creek. About
1905 a corporation known as the Quantock Min-
ing and Milling Co. spent a large sum in develop-
ment work and installed a I5-ton Huntington miil,
But a very small production of gold is said to have
been made, however, and the company has to all
appearances abandoned the ground.®

“A 2-compartment shaft, with its collar about
5,250 feet above the sea, is said to have been sunk
500 feet on the vein, and several levels were run,
one of them a crosscut 1,000 feet to the south. In
September, 1916, the shaft was caved within a
few feet of the coliar. The vein is narrow, strikes
N.60° E., dips 36° S, and cuts granodiorite. Near
the surface there were a few bunches of oxidized
ore worth $100 a ton in gold. Below this a few
small shoots of sulphide ore were found, speci-
mens of which are fairly rich in tetrahedrite. The
other sulphides present are pyrite and chalcopyrite,
named in the order of their genesis, and hoth of
them are replaced by the tetrahedrite. The gangue
is quartz, which ordinarily forms 90 per cent or
more of the vein. The long cross cut is under-
stood to have been run in an unsuccessful search
for a vein that crops out a short distance south
of the Comet. Specimens from the lower workings
show considerable white mica, and the quartz is

rather coarse textured, features that suggest peg-
matite.”

CATO

The Cato vein, about 1,500 feet south of the
Mammoth, was one of the first to be worked, but
no production figures are available. Recent pro-
duction is reported in 1934, 1937, and 1946. Tt fol-
tows the general strike and dip of other veins in
this area. There were no signs of recent activity,
although surface buildings were still standing,
when the mine was visited.

DIXIE

The Dixie Group, owned by Ottis Raush, lies
east of Coloma near the head of a south tributary
of McGinnis Creek, in the west half of Sec. 33, T.
13N, K14 W, and about 0.3 mile northeast of
the Coloma-Garnet Road. The vein, striking about
N. 50° E. and dipping 22° SE, is developed by an
irregular adit about 275 feet long, all in the vein.

*There are no records of production since this time in
Mineral Resources or Minerals Yearbook,
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The irregularity of the adit is due, not so much to
variation in the strike of the vein, as to the diffi-
culty in keeping on the strike of the flat-dipping
vein. The vein, from 6 inches to over 1 foot of
white quartz in altered granodiorite, is said to
carry from $100 to $300 a ton in gold. The mine
was active from 1937 through 1941 and showed
signs of more recent activity when visited in 1953,

OTHER MINES

Shipments were reported in Minerals Yearbook
from the I.X.L. mine for the vears 1934, 1937, 1938,
1939, and 1950; from the Mountain View mine in
1934 and 1938; from the Arm and Hammer in
1934 and 1938; the Northern Star in 1934, 1938,
and 1939; and the Bullion in 1934.

COPPER CLIFF DISTRICT

The Copper Clff district lies in the Garnet
Range near the head of a tribatary of Union Creek
in Sec. 11, T. 12 N, R. 15 W. Tt is accessible by
mountain road from Montana Highway No. 20 up
Camas Creek and over the divide into Union
Creek, or from Highway 20 up Union Creek. Tt
can also be reached from Bearmouth by mountain
road up Dear Creek and its tributary, Tenmile
Creek, this road joining the road up Camas Creek,

The mines are at an elevation of about 5,000
feet above sea level, in a rugged gulch on the north
side of the crest of the range. The most promi-
nent topographic feature in the district is the
“CLff”, a rngged mass of quartzite about 150 feet
high. The rugged surface is streaked by blue,
green, yellow, and white to make a very pictur-
esque scene.

The district is underlain by white-to-pink fine-
grained, often micaceous quartzite and shale of
preCambrian age, and f{ine-grained grey lime-
stone of Paleozoic age. The limestone occurs as a
down-dropped fault block between masses of the
preCambrian sediments, the faults striking about
N. 50° E. and dipping steeply NW or SE with
vertical displacement said to be as much as 1,000
feet. They are normal faults, but the zone between
fault planes is intensely crushed. Ore hodies are
associated with the fault breccias,

There was absolutely no activity in the district
at the time visited (July 30, 1953). The mines
were inaccessible, and at Copper Cliff even the
road was impassable, as a result of the caving of
a stope beneath the road.

COPPER CLIFF

The Copper Cliff mine is at the “Cliff,” a short
distance up (southwest) the gulech from Union

Creek. All workings were caved and buildings
demolished.

MINES AND MINERAL DEFOSITS, MISSOULA AND RAVALLI COUNTIES

The mine was developed by a shaft (collar ele-
vation, 5,100 feet above sea level} and 4 adit-tun-
nels. The shaft is 150 feet deep and is drained by
No, 3 adit. The following excerpts are from a
company report of the Potomac Copper Company
(Tan. 1, 1920):

“Tn No. 1 tunnel, which has been cleaned out
and repaired, there is an exposure of ore sampling
0.4% copper and 40 cents in gold across a width
af 5 feet . ..

“The Copper Clff shaft has been tapped and
drained by No. 3 tunnel, and on the 150-foot level
there is an exposure of ore which samples 4.4%
copper and $18 in gold per ton across a width of
4 feet.

“No. 3 tunnel has been cleaned out, repaired,
and advanced to a point 1,200 feet from the
portal . ..

“No. 4 tunnel is being driven from the main
gulch on Union Creek westerly, to develop the
veins cropping near the Copper CHff and to cut
the downward extension of the Copper Cliff itself,”

This was the last mention of activities by this
company in Government publications.

The following information is in part from Par-
dee {1918, p. 218-2233,

The Copper Cliff fode was discovered about 1890
by W. P. Shipler and later purchased by an Eng-
lish company that did most of the development
work prior to 1916, In 1916 it was being developed
bv Bielenberg and Higgins under lease and bond.
From 1905 to 1910, 310 tons of ore was shipped to
Tacoma, Wash. The ore vielded 77,000 pounds of
copper and a little gold and silver.

The country rock is quartzite, shale, and lime-
stone that have been faulted together, the Paleo-
zoic limestones forming down-dropped blocks be-
tween masses of preCambrian quartzite and shale.
In No. 3 adit and elsewhere are small blocks of
porphyry, apparently broken from a dike or other
intrusive body. The porphyry is a grey rock com-
posed of lath-shaped ervstals of white feldspar in
a grey stony matrix, Material from the damp of
No. 3 adit showed a few grains of fresh pyrite.
but no quartz.

For a width of at least 1,000 feet the rocks bear
evidence of repeated intenge fault movements along
northeasterly fractures. Locally the crushing and
dislocations have been most severe in narrow
zones, in which the rocks are ground almost to a
pulp. Faults and slips of other directions are num-
erous but not so extensive as the main faults,
which trend about N. 50° E. Thev show no gen-
eral arrangement and merely complicate the struc-
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tire. The existence of obscure, glder faults is
shown by the masses of detachied breccia such as
the “CHE".

Most of the hreccia bodi®s and gouge, consoli-
dated or not, are minerdiized and form the ore
deposits.

‘The ore found on the dumps by the writer and

specimens from the old ore bin consisted mainly
" ol quarizite breccia cemented by quartz and chal-
cedony, The materiaf is vuggy, the vugs lined with
either chalcedony of druzy quartz. Much of the
cementing material is black quartz containing
iinely disseminated sulphides. In some pieces
pyrite and enargite were readily recognized. Oxi-
dized quartzite ore contains abundant bright green
malachite as crusts and as radiating masses. A
specimen of recrystallized medium-grained white
limestone with bluish-green chrysocolla was also
formd on the dumps.

The “Cliff” is a vertical mass of quartzite about
130 feet high and 300 feet long. The most notable
feature of this Clif is its variegated coloring, be-
ing streaked with yellowish lichens, pale blue to
dark bluish-green copper (chloro?) phosphate, and
white aluminum phosphate. According to Pardee
(1918, p. 221-222) “The phosporus is doubtless of
animal origin, the cracks and caves in the ClLiff
being inbabited by the bushy-tailed wood rat,
pack rat, or mountain rat, as it is variously known.”
In addition to the copper phosphate, the Cliff
fquartzite breccia also contains pyrite and enargite,
and, near the surface, their alteration products—
limonite, hematite, and malachite. Some of this
Cliff breccia was high enough in copper to be
mined as copper ore. Some ore was taken out from
an open pit at the north end of the Cliff which is
said to have averaged 2.5 percent copper. Accord-
ing to Pardee (1918, p. 223) “The CLif as a whole
——appears to be somewhat poorer, probably con-
taining not more than 1 percent copper.

“Under the microscope the quartzite {ragments
are seen to be made up of sedimentary quartz
grains, recrystallized and enlarged. The cement
is a much finer-textured crystalline quartz crowded
with fine grains and specks of pyrite and the black
sulphides mentioned. A small adit a short distance
south of the Cliff, on the opposite side of the gulch,
penetrates a mass of similar breccia, specimens
of which contain broken pyrite, in which the frac-
tures are filled with fine quartz-sulphide cement.
In adit No. 3 there is a narrow body or vein of
cemented breccia that strikes N. 20° W ., dips 75°
SW., and cuts gquartzite. Tt had been opened by
a drift for a few feet, and so far as could be seen
may not have been shifted greatly from its original
position. In stracture and composition it is similar
to the rock of the Cliff but poorer in ore minerals.
But iittle pyrite is present, and the copper minerals
form a very light cloud in the cement.

“The shaft and connected workings are in one
of the zones of more recent intense faulting, 50
feet or more in width, that lies at the foot of the
Cliff. At the shaft on the 80-foot level, 20 or 30
feet of the zone is occupied by a rather soft earthy
mass, chiefly oxided of iron, in which films, flakes,

~and nuggets of native copper are scattered. Cop-

per nuggets the size of walnuts are not uncommon,
and one the size of a man’s head is said to have
Leen found. In addition, the red ore body, as the
oxidized fault gouge is called, contains a few grains
of unoxidized sulphide ore, quartz or quartzite,
slight stains of copper carbonates, and a little gyp-
sum that forms crusts in cavities. The body ap-
pears te have a southward pitch due to cross frac-
tures or slips within the fault zone. A winze from
the B0-foot level is said to have been sunk 70 feet
without showing any notable change in the com-
nosition of the material. Here and there in adit No.
2 similar oxidized material is exposed. A crosscut
that extends west from the shaft at a depth of R0
fect penetrates at a distance of 40 feet another in-
tensely crushed zone, parallel to the red ore body,
known as the “black ore”. This body is simply a
fault gouge 10 feet or more thick composed of
finely ground country rock and sulphide ore, and
its unoxidized condition is remarkable in view of
the fact that it is freely open to the surface waters.
Between the two ore zones there is crushed lime-~
stone, and beyond the black body a lead-grayshale
also greatly broken by slips. The level ends at 120
feet in quartzite that is only slightly crushed and
not at all mineralized, conditions that are surpris-
ing, because the huge mass of sulphide-bearing
breccia known as the Cliff is directly overhead.
Adit No. 1, which is parallel to the crosscut just
described, penetrates a similar but wider body of
black ore which is said to have yielded a larger
beulder of rich sulphide ore. The dip of this black
ore body or fault, as determined from its relative
position in the two levels, is about 80° W. On the
Lillside opposite adit No. 2 workings have pene-
trated a small ore body that occurs near the sur-
face in limestone and is chiefly a spongy mass of
chrysocolla, partly altered to malachite and azur-
ite. At the time of examination adit No. 3 had not
reached a point beneath the red ore body. It passes
from quartzite through a thick mass of crushed
limestone and gouge, then through crushed por-
phyry, and ends in limestone.

“The different ore shipments from the Copper
Cliff mine contained from 9.5 to 22 percent of
copper, and from 0.5 to 1 ounce of silver and 25
cents to $2.30 a ton in gold. The richest shipment.
15 tons of 22 percent copper ore, is said to have
come chiefly from the large boulder of sulphide
ore found in the black ore body about 50 feet be-
low the surface. The other lots were selected
chiefly from the red ore body but do not represent
any large portion of it, and the average value of
neither ore body is known. A large amount of
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material was recently quarried from the north
end of the Cliff, average samples of which are
said to assay about 2.5 percent of copper. The
Ciiff as a whole, however, appears to be some-
what poorer, probably containing not more than 1
percent of copper.

“An attempt to hand pick or ‘cob’ the material
quarried from the Cliff proved that it can not he
graded in this manner by any reasonable expendi-
ture of lahor. The rock is so tough and the sul-
phides are so irregularly and widely scattered
through it, so fine and so intimately mixed with
quartz that anything like a clean separation of
ore and waste is practically impossible. Because
of the fine division of the sulphides, concentration
by ordinary mechanical methods is also likely to
he impracticable, but the material might yield to
flotation.”
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The principal workings were a 100-feot shaft and
an incline about 350 feet northeast of the shaft.
“The lode occupies a northeasterly fault fissure
that dips about 60° NW. and brings quartzite or
shale (pre-Cambrian?) and limestone (Paleozoic)
into contact out of their normal sequence. The
fissure has a width of 10 feet or more and is filled
with fragments of silicified breccia and earthy ma-
terial like the red ore of the Copper Cliff mine.
According to W. P. Shipler, one of the owners,
the shaft passes through the lode at a depth 50
feet, and the ore shipments were taken out above
this level. The ore on the dump consists chiefly
of compact and earthy iron oxides, through which
stains and crusts of copper carbonate are scattered.

“At the incline, in addition to the soft ore
described, there is several feet of partly oxidized
breccia that contains enargite, famatinite, and py-
rite and is otherwise similar to the material of the
Cliff at the Copper Cliff mine.”

Table 3—Troduction of silver, copper, lead and zinc, Blacktail mine,

Ore Sil Lead Zi C Total

Year to;s 10\:;- 1?; llbn.c 01;;1‘361‘ v:fluae Remarks
1947 e 65 14 5500 . § 802 Hecla Mining Co,
1948 o 214 53 25,000 100 .. 4,536  Hecla Mining Co.
1949 e 10,000 1,02t 506,000 6,100 700 81,766 Linton Mines Co.
1950 e 16,560 1,412 674,000 5,500 600 93,201 Linton Mines Co.
1951 e 10,000 2,138 1,230,700 9,000 216,484 Linton Mines Co.
1952 e 15,603 1,759 844,770 6,000 ... 138,596 Linton Mines Co.
1953 e (*) (*) ) {*) (* (*) Linton Mines Co.
1954 e (*) 14 6,200 .. {*) Operated by lessees
19355 (*) 76 44000 . 6,625 Operated by lessees
*Figures not available.

LEONARD (BLUE BELL) BLACKTAIL

The Leonard mine was relocated by Ole Dahl
as the Dlue Bell on July 1, 1943, according to a
location notice posted on the property. The old
underground workings were all caved, but there
was considerable new work in surface cuts at the
mouth of the old adit. The mine is about 1,500 feet
south of the Copper Cliff, in the south half of Sec.
11, T. 12 N., R. 15 W. (See Fig. 5.) According to
Pardee (1918, p. 223), prior to 1916 the mine pro-
duced 21 carloads of ore assaying from 7 to 10
percent copper, which were shipped to smelters.

The Blacktail mine, operated by Mr. Thomas J.
Linton, is about 4.5 miles up Cramer Creek (and
about the same distance southwest of Copper Cliff)
in See. 30, T. 12N, R, 15 W. The mine was opened
hy the Hecla Mining Co., in 1947. Following are
tabulated the production of the property taken
from annual volumes of the Minerals Yearbook.

The mine was operated by the Hecla Mining
Company in 1947 and 1948, following which, Lin-
ton mines took over until the fall of 1953. In 1949
a 500-ton sink-float plant, the f{irst one built in
Montana, was erected on the property. The mine
and mill were closed down in the fall of 1953.
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Operated by Linton, the mine consisted of an
open pit, in which a hulldozer was used to push
broken ore over to a hillside ore chute, whence
it rolled down hill mainly by gravity to the mill
near creek level below. A power scraper kept the
broken ore from hanging upon the hill side.

There are some old “glory hole” workings in the
lull side near the open cut.

The ore deposit consista of replacements in a
tan-grey, finely crystalline, magnesian limestone,
No fossils were found in the limestone, but it is
probably of Cambrian age. The ore occurs as
small, irregular, but high-grade masses of galena,
which carries nearly on ounce of silver for one
percent of lead, and a trace of gold. A specimen
of high-grade ore was composed almost entirely
oi galena with some cerussite, some of the latter
occurring in vugs as clear orthorhombic erystals
A few flecks of bright-green malachite were also
observed.

ARRCWHEAD LEASE

This property iz in the NEI{ SWiq Sec. 3, T. 11
N., R. 16 W., about one mile north of Boenita, a
small town in southeastern Missoula county.
The mine is accessible by mountain road up Cram-
er Creek from U. S. Highway No. 10. The property
is owned by the Anaconda Company of Butte, but
is at present (1957) held under lease by the Pio-
neer Corporation, of Missoula and Spokane.

Small amounts of oxidized manganese ore were
shipped from this property during 1917 and 1918
by A. B. Cook. One car shipped carried 50 percent
manganese. Cook also did some development work
in 1941, but no records of production are available.
The mine was operated by the Pioneer Corporatian
from May 1, to November 1, 1956, and that com-
pany shipped 2,260.63 tons of concentrate that
averaged 41.1 percent manganese and had a gross
value (after treatment and {reight) of $133,549.78.
The deposit consists of pyrolusite and wad which
fills open spaces in badly faulted Paleozoic lime-
stone. Ore shipped by Cook was carefully selected
in mining and contained from 4! to 47 percent
manganese., Average samples of the lode material
show from 11 to 30 percent manganese, 33 to 60
percent insoluble material, 1 to 9 percent calcium
oxide, 3 to 8 percent iron, and traces of gald and
sitver. Ore mined by the Pioneer Corp. was hauled
by truck from the pit to the Blacktail mill, 5 miles
farther up Cramer Creek. It was treated in a 500-
ton Wemeo heavy-media separation plant, and a
6-celt Pan American jig (for minus I4-inch fines).
Mining during 1956 was done in an open pit using
a 2V2-yard shovel and a wagon drill. Depth limit
was reached in November, but additional develop-
ment is planned for 1957.

MINES AND MINERAL DEPOSITS, MISSOULA AND RAVALLI COUNTIES

CHI.QORIDE

“The Chloride mine is on the main divide, 3
miles southwest of Copper Cliff {extreme north-
ern part of Sec. 20, T.1Z2 N, R. 15 W.). Tt is a
lead-silver deposit from which a few ore shipments
are reported. The country rock is a dark-grey or
blue limestone (Devonian Jefferson limestone),
much higher in the sequence than the limestone
at Garnet and Copper Cliff. Along one or morc
zones of a general northwesterly direction, in
which the rocks were fractured or crushed, the
limestone has been extensively replaced by silica,
being converted into a yellow or brown jasper.
Within the area of a quarter of a section several
ore bodies have been found, most of which have
a pipelike form, standing vertically or inclined,
and are 3 or 4 feet in diameter and 20 fecet or more
in length. All are closely associated with fracture
or joint planes and surrounded by the jaspery
quartz. The ore is fine-grained galena, more or
less altered to carbonate,

“Loose boulders of a similar ore are shown in a
prospect pit in limestone about a mile west of
Copper Cliff” (Pardee 1918, p. 229-230.)

CLINTON-POTOMAC DISTRICT

The mines of the Clinton {Wallace) district are
on Wallace (T'rail?) Creek and its tributaries from
2 to 3 miles east of the town of Clinton, a station
on the Northern Pacific and Chicago, Milwaukee,
and 5t. Paul Railways. Those of the Potomac
district are on the headwaters of Ashby Creek,
about 5 or 6 miles south of Potomac post office on
Montana Highway No. 20. The Potomac mines
are also accessible from Clinton.

The ore deposits are associated with a stock of
granodiorite one half to one and a gquarter miles
wide, and 434 miles long in a northeasterly direc-
tion. The stock intrides sedimentary rocks of pre-
Cambrian and Paleozoic age. The mines of the
Clinton district are valued chiefly for copper and
those of the Potomac district are noted for lead
and silver. Mineralization occurs along large con-
tinuous shear zones that cut across the guartzitic
sediments and the grancdiorite stock indiscrimi-
nately with a northeasterly strike and a 50° to
60° northwesterly dip. The ore bodies occur on
both sides of the ignecns contact, however, most
of the production has come from the sedimentary
side of the contact, where the highly shattered
quartzite offered passage to mineralizing sclutions.
The ore bodies are irregular and lenticular, and
considerable portions have been eroded. The rich-
er ores are 1n the near-stitiace oxidized zone, a
few post mineral dikes occur.

There are not many faults in the district, and
those that are found are not large.

Except at the Bellview mine, there was no ac-
tivity in the district in 1953.
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No published records of production were found
for the period from 1904 to 1926. Pardee (191§, p.
224) estimates the production of the principal
mines from 1889, the year of discovery, to 1913 at
$25,000 in copper, lead, and silver. The following
table shows the production of the district from
1934 through 1952.

Ore is being stoped from the upper, No. 1, level.
The management has done a large amount of ex-
ploring on the property in drifting on the vein, and
a 700-foot cross-cut is now being run (1906) to
tap the south orebody. Shipments are being regu-
larly sent to the Tacoma smelter.

Table 4—Production of gold, silver, copper, lead, and zinc in the Clinton district, 1934-1955.

re ol ilver o Lead Zin T

Year o o8 S Copeer b, b el Remarks
1934 143 10 1,304 . el L 3 1,817 1 mine
1935 .. 955 52 8,178 51,205 9,825 ... 12,322 1 mine
1930 e 411 25 2,761 ... 5,710 1 mine
1937 o 1,575 o2 13,766 85628 .. 24,229 Hidden Treasure
1938 415 16 2,707 23,306 e e 4,594 Hidden Treasure
1939 .. 3534 17 2,341 17,115 8,617 4,369 3 mines
1940 oo, 26 3 443 3,230 e 785 Hidden Treasure
1941 i e e e e e e aanes
1942 19 H 69 00 . . 169 1 mine
1943 .. 206 11 1,305 11,800 0,800 ... 3,357 Hidden Treasure
1944 oo 212 6 1,004 8000 . . 2,004 Hidden Treasure
1945 e e - e e e
1946 e e e e it e e
1947 e e e e e e e e
1948 e 61 1 495 2,800 2,100 200 1,493 2 mines
1949 . . s
1050 s e e e et e e e
1951 e 125 3 139 9,300 3,000 2,384 Charcoal mine
1952 e e e e e e
1953 e e e e i e e e
1954 e e e et e e
1995 o — e e e e e

4,502 212 31,774 226,545 36,642 3,200 63,233

HIDDEN TREASURE

The Hidden Treasure mine is on Wallace Creek
about 254 miles northeast of Clinton, from which
it is easily accessible by a good mountain road.
The Hidden Treasure group consists of 8 patented
claims: Outlook (M.S. 6105), Hidden Treasure
(M.S. 6106), Golden Chest (M.S. 6107}, Manila
(M.5. 6108), Great Western (M.S, 6109), Smoker
{M.S. 6110) Cascade (M.S. 6592), and Orleans
(M.5. 6700). Sidney M. Ward is the owner of the
property.

Discovered in 1879 by a Mr, Keime, Sr., the
mine was developed but little prior to 1889, From
January to May 1889, seven cars of ore shipped
averaged 11 percent copper, 25 ounces of silver and
.20 ounces of gold per ton. During the early
1900°s the mine was developed by W. R. Stevens
of Missoula. In 1906, Walsh (1906, p. 96} reports,
“The mine is opened by two tunnels, No. 1, 550
feet in length and No. 2, 1,GOG feet in length . . .

After the death of W. J. Stevens in 1924, the
mine remained idle for 10 years. Missoula Mining
Association resumed operations in 1924, and in
1925 shipped, 1,682 tons of ore valued at $43,402,
the bullk of the production from Missoula county
for that vear. A total of about $160,000 worth of
ore was taken out from stopes in the upper adit
before financial difficulties caused the closing of
the mine. C. L. Hewitt took over the mine on a
lease from Sidney M. Ward from January 1, 1935
to January 1, 1936, Hewitt extended the lower, No.
2, adit to within 275 {eet of the projected downward
extension of the Cascade outcrop. In 1934 and
1935 the Hidden Treasure shipped 29 cars of ore
having a net value of $6,119; and the mine was
operated sporadically on a small scale after 1935.
From 1937 to 1940 it chipped 31 cars of oxidized
copper ore valued at about $12,000. In 1939, some
work was done on the Cascade outerop, and 10
cars of 3 percent copper ore were shipped.

[n the Minerals Yearbook, shipments were re-
ported for the vears 1926, 1930, 1936, 1937, 1938,
1939, 1040, 1942, 1943, 1944, and 1948
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The mine was idle and not accessible to the
writer in 1953, and the following geologic descrip-
tion is from Piquette {1940, p. 14-17), Rowe (1910,
p. 1099}, and information on file with the U. 8.
Bureau of Mines,

The country rock is micaceous quartzite intruded
by a granodiorite stock, which extends north-

easterly to the East Fork of Ashby Creek. The
granodiorite is an even-grained light-grey rock
composed of feldspar, quartz, hornblende, and bio-
tite mica. At the Hidden Treasure claim the Hid-
den Treasure vein is entirely in the quartzite, but
what appears to be a continuation of the same
structure crosses the Cascade, Eagle, and Cape
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Nome claims, and in the latter claim is entirely
within the granodiorite. The Aladdin claim is also
probably on the same structure.

The ore bodies occur along a persistent shear
zone that is irom 23 to 40 feet wide in the Hidden
Freasure workings and reaches a maximum of 150
feet wide at the Cascade outcrop. The best ore
bodies are those parts of the shear zone in which
the parallel fractures are so numerous and so close
together that the whole is rich enough to be mined.
In many places, the separate streaks are 6 to 18
inches wide and are composed of massive sulfides.
Where these streaks oceur side by side for a width
of 3 feet or more, a good ore shoot was formed.
The ore shoots thus formed resemble lenses or a
series of lenses with a maximum length of 100 feet
and a width up to 5 or 6 feet. The shoots appear
to have a downward rake of 45° tao the northeast,
but downward extensions on the apparent rake
are not found on the lower Jevel.

The zone of oxidation does not appear to extend
deeper than 200 feet below the outcrop. The oxi-
dized ore is twice as rich as that found in the sul-
fide zone. The oxidized ore is a complex mix-
ture in which some oxidation has taken place, but
the greater portion of the metals are still in the
sulfide form. The sulfides consist of chalcopy-
rite, chalcacite, covelite, enargite, galena, sphaler-
ite, and pyrite. Some malachite, anglesite, cerus-
site, and smithsonite occur as coatings on the sul-
fides. Under the microscope, the primary sulfide
ore is seen to be composed of an intimate mixture
of chalcopyrite and galena with some pyrite, chal-
cocite, covellite, and a complex silver-bearing
arsenic-sulfide.

Most of the ore was found near the surface.
The ore bodies occur irregularly along the strike
of the major shear zone, generally on the hanging
wall side, but have no definite boundaries. The
general structure seems to be a series of lenses
in echelon along the strike. False walls formed by
silicified slickensides separate the different lenses.
The mine is said to contain much low grade ore
but not encugh to warrant the erection of a mill
However, there is a possibility of the development
of a large low-grade ore body beneath the Cascade
outcrop. The lower adit yet lacks 275 feet of
reaching the downward projection of the ore found
in the Cascade outcrop, which has not been ex-
plored more than 15 feet below the surface,

CAPE NOME

- The Cape Nome mine is on the southeast side
of Trail Creek, a tributary of Wallace Creek, and
about 3 miles northeast of the town of Clinton.
The property includes three claims, the Cape
Nome, MS 7609; Bullion, MS 7607 ; and the Moose,
‘MS 7607. The property is owned by the Keime
Brothers of Missotila. The mine, lying in the SE.

T4 Sec. 19, T. 12 N, R. 16 W, is readily accessi-
ble by fair mountain road from Clinton. The Cape
Nome Claim was first developed in 1897. Accord-
ing to Pardee (1918, p. 22B) the mine was exten-
sively developed prior to 1912, and ore shipments
vielded about 19,000 pounds of copper, 2,000 ounces
of silver, and $100 in gold. Several shipments of
copper-sulfide ore were made in 1921, but there
are no records of subsequent activity.

In 1906 (Walsh, 1906, p. 96), the mine had a
300-foot vertical shaft, but was being developed
through a series of adits. A crosscut adit was being
driven to intersect the vein at a 300-foot depth.
Pardee (1918, p. 228) reports two adit levels and
a 500-foot shaft from which drifts and crosscuts
totaling 4,000 feet have been run. From 1905 to
1916, the property was leased by the Speculator
Mining Co. to develop the Aladdin Claim, and
some of the production reported for the Cape
Nome during this period may have come from the
Aladdin claim. (See plate 6A.) The Cape Nome
claim has been developed by a 500-foot two-
compartment shaft and nearly 5,000 feet of under-
ground lateral exploration, all of which were in-
accessible in 1933. The following description is
from Pardee (1918, p. 228), supplemented by in-
formation from the files of the U. S. Bureau of
Mines.

The veins are in granodiorite. T'wo veins have
been explored that strike northeast and dip 60° or
more northwest. They are cut and displaced by
vertical northeastly faults. They are described as
composite veins or shear zones 4 to 10 feet wide,
in which there are lenslike bodies 2 feet in greatest
thickness composed of quartz, barite, chalcopy-
rite, tetrahedrite, and chalcocite. Oxidation is par-
tial or complete to depths that range from 100 to
200 feet.

Smelter certificates for shipments made up of
mixed sulfide and oxidized ore from different
parts of the mine above the 300 level, show that the
copper content ranged from 1.6 to 12.7 percent, the
gold from 20 cents to $4.50 a ton, and the silver
from 5 to 20 ounces a ton. On the average the ore
contained 63 percent of silica and 12 or 15 percent
of ferric oxide or its equivalent. On the 500 level
the vein for a width of several feet is said to aver-
age 2.5 percent of copper and 6 ounces of silver to
the ton, the silica and iron contents being 55 and
15 percent, respectively.

- According to Rowe (1910, p. 1099), the vein is
in granite, but some of the dump material is a
wavy quartz-sericite schist probably of pre-
Cambrian age. Rowe states that the vein strikes
northeast, dips 60° NW., and is from 2 to 8 fect
wide, carrying the usual secondary minerals in
the oxidized zone: chalcocite as the primary ore,
together with a small amount of bornite, tetra-
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hedrite, and chalcopyrite in the secondary zone.
Dump material near the shaft showed some silice-
ous vein matter containing copper minerals, with
specular hematite, siderite, and limonite as gangue
minerals. Rowe mentioned a second “blind” lead
about 70 feet west of the vein just described. The
vein was & feet wide, composed largely of mala-
chite and chalcopyrite. The mine is believed to
contain considerable copper ore in the old work-
ings, but the quantity and grade can only he de-
termined by exploration and sampling, which at
present may prove to be a costly venture consider-
ing the condition of the mine.

ALADDIN

There are extensive exposures on the Aladdin
claim, the most prominent being a surface expo-
sure 40 feet wide and 200 feet long consisting of
heavy iron and manganese oxides. The claim was
explored underground from the Cape Nome shaft
by the Speculator Mining Company, but the re-
sults of this work is not available. The vein may
ke a continuation of the Hidden Treasure-Cascade-
Cape Nome structure,

QUEEN MARY

The Queen Mary copper property is in Sec. 18,
T. 12 N, R. 16 W., about 6 miles by fair mountain
road northeast of Clinton. The Queen Mary claim
was located in 1899, soon after the discovery of
the district, although not patented until 1914, The
group also included the Northern Spy and Wis-
consin patented claims, all owned by A. J. Moshy
of Missoula. The property was inactive in 1953.
The folowing information is from a report hy the
U, 5. Bureau of Mines, whaose engzineers examined
the property in 1944 and 1945, (Brinton, 1946.)
The Bureau started a diamond-deilling program
i November 1944 and did some trenching with a
bulldozer in June 1945, Development work con-
sists of a 130-foot adit-drift, 2 shallow shafts, and
several pits, all caved except for the adit-drift,
which has been retimbered.

The deposit consists of a weakly mineralized
zone of shearing and fracturing in granodiorite of
the “Clinton Stock,” the zone consisting of alter-
nating stringers of altered granodiorite and quartz.
Near the shaft, north of the adit, the zone is 11 feet
wide ; north of No. 3 shaft it is 16 feet wide. At ir-
regular intervals the zone includes small lens-
shaped bodies of quartz which contain small
amounts of copper and iron minerals; the largest
of these is ahout 18 inches wide and 20 feet long.
Bulldozing disclosed smalf irregular fracture zones
containing quartz and disseminated iron and cop-
per sulfide minerals on the Northern Spy and
Wisconsin claims. Here, the primary sulfide
minerals were not appreciably oxidized. Ore min-
crals on the Queen Mary claim are chalcopyrite,

bornite, azurite, malachite, and specular hematite.
The gangue consists of quartz, barite, and altered
granodiorite. A diamond-drill hole showed that
the vein at 200 feet depth carried less than one
percent copper.

COPPER BELL

The Copper Bell mine is about three miles north-
east of U. S. Highway No. 10 at Clinton. It lies
about one-third of a mile southeast of the Tri-
angle mine and about a half mile north of the
Hidden Treasure mine. The group consists of
nine mining claims, the Copper Bell (M.S. 5946)
and others. In 1900 Byrne (1901, p. 51) wrote,
“The Copper Bell, near Clinton, is operated by a
company of Milwaukee capitalists. It is a copper-
zold property, bonded during the year to the pres-
ent operators, who are developing the ledge by a
two-compartment shaft now 200 feet deep, sunk
from a tunnel” Piquette ({1940, p. 10) reports
three nearly paratlel wveins cutting granite, de-
veloped by open cuts, shallow shafts, and tunnels.

The property was not active in 1953, and no
records of production were found in the literature.

HOBO

Consisting of two claims, the Hobo and Blue
Grouse, the Hobo property is about 3 miles up
Wallace Creek from Clinton. It was operated in
1949 by E. R. Terry and Carl Larson.

The property is developed by two adits on the
Hobo claim, the lower of which 1s in about 75
feet on a course N. 18° W,, and has a 30-foot drift
on a course N. 59° E., at its end. Both adit and
drift show only crushed and iron-stained country
rock,

The vein is hest exposed in the upper workings
93 feet above the lower adit. The upper workings
consist of an adit, which iz a cross cut N. 31° W.
for the first 30 feet, and a drift north for the next
75 feet. Striking north and dipping 60° to 70°
west, the vein consists of 3.5 feet of altered country
rock (granite), fault gouge, and iron oxides
with from 6 to 10 inches of crushed vein matter
carrying oxidized copper and iron minerals. The
vein was underhand stoped for its entire exposed
length to a depth of 10 or 12 feet, and the 30 tons
of ore shipped contained 11 ounces of silver per
ton, with 5 percent lead, 1 percent of copper and
(0.5 percent antimony, and 3 percent iron.

TRIANGLE AND GRASS WIDOW

The Triangle and Grass Widow properties are
about 214 miles east-northeast of Clintor and about
three-quarters mile northwest of the Iidden Treas-
ure. The group consists of 3 natented claims: the
Triangle, Grass Widow, and Morning (all M.S.
9472). The principal warkings are on the Triangle
and Grass Widow, the adits heing on the northeast
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side of Woodville Creek, a socuthward flowing
tributary of Wallace Creek. The Triangle claim
is developed by an adit-drift 540 feet long on a
course N. 60° K., gaining a depth of about 400 feet
below surface at the face. On the Grass Widow
are two shorts adits (50 and 75 feet long) on a
course about N. 30° E.; but the principal work-
ings are off a crosscut N. 40° W., 513 feet long,
from the Triangle workings. The following de-
scription of the geology is from Pardee (1918, p.
228).

“This working (Triangle adit) follows a com-
posite vein or zone of parallel fractures in grano-
diorite that is 10 feet or more in width and dips
75° NW. Ore shipments, in which copper was the
most valuable constituent, are reported to have
vielded about $3,500.

“Most of the fractures that make up the zone
contain ore seams that are generally less than an
inch in width and in places are rather numerous
and closely spaced. The intervening granodiorite
is moderately crushed and extensively bleached
and sericitized. Near the face of the adit, where
several branch fractures lead off to the north, there
is a fairly rich-looking ore body 14 inches wide and
40 or 50 feet long. The vein {illing consists of
specularite, chalcopyrite, ankerite, calcite, and
quartz, all intergrown. In the oxidized zone pene-
trated by the first part of the adit there are the
usual carbonates of copper and oxides of iron.
Smelter certificates for the shipments mentioned
show from 3.5 to 6.75 percent copper and 7 to 13
counces of silver and $1.50 and $2.50 in gold to the
ton.

“The Grass Widow lode is parallel to the Tri-
angle and about 600 feet to the northwest. 1t is
explored at a2 depth of about 500 feet by drifts
reached through a crosscut from the Triangle adit
level. There are two mai seams about 40 feet
apart containing ore similar to that in the Tri-
angle.”

In 1910, Walsh (1910, p. 96) reported the Tri-
angle mine as under development by the Triangle
Mining and Development Co. In 1912, {p. 86)
he reported that a two-compartment shaft had
been sunk to a depth of 100 feet below the lowest
workings.

SHAWBUT (CHARCOAL)

The Lawrence Shawbut property is on the East
Fork of Ashby Creek, 6.5 miles south of Potomac
post office on Montana State Highway No, 20.
The mine was inactive when wvisited but was still
partly accessible.

The lower adit was in about 300 feet on a
cotirse S. 64° W, At the end is an irregular drift
roughly S. 30° E. about 125 feet zlong a quartzose
and talcy vein on which some stoping has ap-

parently been done, The vein exposed in the drift
dips 40° SE. About 25 feet back from this drift
toward the portal, there is another drift N. 30° W.
about 40 feet on a strong vertical fault. From this
drift, 65 feet back toward the portal are two more
short drifts, N. 30° W, and 5. 39° E, also ap-
narently along a fault; but little could be seen as
both drifts were side-and back-lagged to the breast.
The northwest drift appeared to end in a cave at 4
sets. The country rock here is quartz dierite or
granodiorite. A sample of ore from the bin assayed
0.06 ounces of gold, 20.7 ounces of silver per ton
and 7.7 percent lead, 8.1 percent zinc, and 0.34 per-
cent copper.

In 1951 the mine produced 125 tons of ore yield-
ing 3 ounces of gold, 137 ounces of silver, 9,300
pounds of lead, and 3,000 pounds of zine with =z
total value of $2.384.

NINE MILE DISTRICT

The Nine Mile district is in the northwestern
part of Missoula County, and includes that area
drained by Nine Mile Creek and its tributaries.
Nine Mile Creek is a southeastward flowing tribu-
tary of Clark Fork. Deep mines are found on up-
per Kennedy Creek and near the head of Nine
Mile Creek proper about 18 miles above its mouth.
Placers, discovered in 1874, have heen worked on
Kennedy, Josephine Creek, St. Louis Guleh,
Fustache Gulch, Pine Creek, Marion Creek, Mec-
Cormick Creek, Dry Gulch, and Nine Mile Creek.
The principal placers were on Nine Mile, which
has heen worked 3 miles upstream from Camp
Creek.

Total production for the district since 1908 is
valued at over $480,000, almost entirely in gold.

NINE MILE AND SAN MARTINA MINES

These two adjacent properties are at the north-
west end of Nine Mile Valley, 18 miles up Nine
Mile Creek from U. S. Highway 10. The elevation
of the Valley here is about 3,860 feet above sea
level and the mines are only a few hundred feet
higher on the hillside to the southwest.

The Nine Mile mine was opened about 1890.
In 1892 the mine was being developed by the
Nine Mile Mining Co. employing 20 men, (Hogan
and Oliver, 1892 p. 44). In 1894 it was opened by
a single-compartment shaft 230 feet deep and an
adit-drift 519 feet in length. Free-milling gold ore
was transported from the mine by an aerial tram-
way, 1,100 feet long to a 10-stamp mill at the foot
of the hill on the valley floor (Shoemalker, 1894 p.
19). The mine is said to have been operated about™
15 years by this compary (The Nine Mile Mining
Co.), but little car be found in the literature con-
cerning their operations. In the years that fol-
lowed, the mine was operated sporadically by
lessees.
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In 1910 and 1911, lessees at the Nine Mile mine
produced some gold ore that was treated by amal-
gamation in a 20-stamp mill. From 1912 to 1915,
both years inclusive, the Nine Mile and San Mar-
tina mines together produced 10,649 tons of ore
and old tailings which yielded gold and silver bul-
lion. Apparently there was a mill on each property,
both nsing amalgamation to recover the gold and
silver in the ore, but the Nine Mile miil also treated
ore by cyanidation. TFrom this time (1915) until
1952, production from both mines was negligible.

In 1953 the present operators, Willlam Lamon
and Lloyd Allen, started working the property,
but experienced considerable difficulty in treating
the ore.

The country rock is brownish and greenish
banded argillite of Beltian age. The veins are flat-
dipping and contain quartz barite and limonite,
with some specular hematite. The heavy barite of
the ore causes trouble in milling by scouring the
amalgamation plates. Losses in milling by this
method are very heavy. The old workings included

five adit levels up to 2,000 feet in length, the flat

stopes nearly reached the surface. There are ap-
parently two vein svstems, one east-west and the
other north-south, the latter apparently cuts and
offsets the former. In the laiter part of 1953 the
ore mined consisted of pyrite and hematite with
about $35.00 per ton in gold. Amalgamation re-
covered about 65 percent of the gold. The owners
planned to put in flotation equipment the follow-

ing spring.

HAUTTULA

Oliver Hauttula has a copper prospect about a
half mile above (upstream) the Lost Cabin group.
It is developed by an adit 150 feet long, which was
inaccessible at the time of examination. Striking
N. 38°-45° W. and dipping 68° NE., the vein is
about 4 feet wide and consists of argillite with
seams of quartz and chalcopyrite partly oxidized
near the surface. The country rock is massive
bluish-grey banded argillite. Material from a
hanging-wall branch of the vein that outcrops on
the hill above the adit, assayed 0.03 ounces of gold
and 0.7 ounces of silver per ton and 3.5 percent
copper. .
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Some small shipments have been made to the
Nancy Lee Mill near Superior. Material remain-
ing in the bin was composed of sericitized argil-
lite and sheared quartz with pyrite and chalcopy-
rite partly altered to malachite and azurite. An
analysis by the Tacoma Smelter on a sample of
dump ore showed 0.01 cunces of gold and 0.83
otinces of silver, with 6.94 percent copper, 0.01 per-
cent zine, and no lead.

LOST CABIN

The Lost Cabin group is on Kennedy Creek
about 3 miles up from Nine Mile Creek. The group
consists of 6 unpatented claims held by Art La.W"
son of Huson, Montana.

On the northeast hillslope an adit starts into
the hillside on a course N, 56° W. This adit was
locked and inaccessible at the time of examination.
Float at the mouth of the adit is banded grey ar-
gillite. Material on a sizable dump is silvery-white
soft sericitic argillite. Near the ore bin is some
sheared quartz with pyrite, chaleopyrite, and some
sphalerite. The material looks as if it came from
a shear zone with pyrite along seams and vugs.
The sheared quartz contains gericite along seams.
In a bulldozer cut across the creek, the dark grey
argillite with seams of quartz strikes N. 60° W,
and dips 47° NE. The size of the dumps indicates
several hundred feet of workings,

Upstream are two older adits, above the upper
of which is a recent bulidozer cut, that shows a
zone about 15 feet wide of iron-stained grey argil-
lite between sheared greenish-grey argillite. A
one-foot seam of quartz strikes N. 78° W. and
dips 64° NE. Across the creek on the east side
the bedding in the argillite strikes N. 42° W, and
dips 54° NE. At the upper adit there appears to
have been a winze at the mouth of the adit, but
both winze and adit are inaccessible. The exten-
sive dumps indicate several hundred feet of work-
ings. Specimens near the adit show white-to-
bluish sheared quartz with chalcopyrite, sphaler-
ite, and some pyrite similar to the ore found at the
lower adit ore bin. The middle adit goes in about
40 feet on a course 5. 452 E. along a narrow 6-inch
zone of quartz seams in argillite dipping 87° NE.
A sample of typical ore given to the writer by Mr.
Lawson consisted of quartz, sphalerite, galena, and
chalcopyrite, and assayed 23.7 percent zinc, 9.8
percent lead, 0.43 percent copper, with 0.10 ounces
of gold and 4.0 ounces of silver per ton.

According to Mr. Lawson, about 6 veins are ex-
posed underground, Thev are said to range in
width from 4 to 7.5 feet. The ore occurs in shoots
which rake to the southeast.

About 480 tons of ore has been shipped to the
Nancy Lee mill near Superior.

FRANCES COPPER

This property, under development by Thomas,
Miller, Waylett, and O’Clare, is on St. Lonis Creek,
a headwater tributary of Nine Mile Creek. The
property was being developed by bulldozer and by
diamond drilling.

The first cut (by U. S. Bureau of Mines) was
500 paces above second cut, and was in the creek
bottom of 5t. Louis Creek. It showed a fault brec-
cia with fragments of dark quartzite in grey-white
clay exposed for about 50 feet. A grab sample for
about 30 feet along this cut showed only 0.18 per-
cent copper with a trace of silver and gold. The
new cut trended N. 15° E., and crosscuts a shear
zone, exposing the footwall. There is about §
inches of black clay on the footwall, which dips
72° southerly. Next to this is white clay streaked
with sulfides, some slickensided argillite, and
lenses of crumbly white quartz. One quartz lense
showed specks of chalcopyrite. The fanlt or shear
zone must extend to the creek, and probably de-
termined the course of the creek itsel. Near the
footwall end of the cut, a diamond drill hole was
being sunk and was down 40 feet. The sludge
showed considerable sulfides, principally chalco-
pyrite.

There were more bulldozer cuts on a mineralized
zone about (1.3 mile up Squaw Creek, a tributary
of St. Louis Creek about 1.6 miles below the cut
just described. This work is probably on the same
mineralized zone. Some of the cut showed con-
siderable crumbly white quartz with some galena
and sphalerite. Some of the argillite is slicken-
sided, bleached white, and occasionally shows a
green copper stain.

LOLO CREEK MINES
TRIANTLER MINE

The Trianlter mine is in the NW corner of Sec.
27, T. 12 N, R, 22 W,, on Lole Creek, 14 miles
west of the town of Laolo, and just north of the Lolo
Hot Springs Road. At the time of visit; the mine
was inaccessible, but the size of the dump sug-
gested several hundred feet of development work.
Dump material consisied almost entirely of a bluish
schist, grading into argillite. Some of the material
is very fine-grained, platy, greenish-grey quartz-
ite, with erystals of pyrite. Some thinly bedded,
grey argillite containg brown calcareous and dolo-
mitic bands, and the schist contains meta-crysts of
black hornblende. There was a very little mineral-
ized matter composed of quartz, with specks of
chalcopyrite,

No records of production from this mine were
found.
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SHELDON MINE

The Sheldon mine is on Sheldon Creek in the
NE corner of Sec. 27, T. 12 N, R. 22 %W. about a
mile due east of the Triantler. It is accessible by
road up Sheldon Creek from the Lolo Hot Springs
road. It is developed by an adit, which starts on
a course N, 40° W, on the west side of the creek.
A short distance from the portal, the adit was
caved and inaccessible, but dump material indi-
cates several hundred feet of development worl.
Dump material consists of almost entirely silvery-
white to bluish-grey argillite and clay, which looks
as if it came from a shear or fault zone. The argil-
lite contains crystals {metacrysts) of hornblende.
Some sideritic and dolomitic white limestone is
also present. The small amount of vein matter on
the dump is composed of white quartz, with chal-
copyrite, bornite, and a little galena in dolomitic
and sideritic white limestone and argillite.

No records of production from this mine were
found.

about 7 feet wide, cuts fine-grained tan quartzite,
tan-colored soft argillite, grey quartzitic and cal-
careous argillite, and argillitic, calcareous quartz-
ite. The mineralized zone striked about east-west
and dips 50° to 70° N. At 75 feet from the portal
the vein is offset to the south by a cross fault, and
110 feet appears to be cut off by another parallel
cross fault which strikes N. 25° E. and dips steeply
NW. Bevond this last fault the mineralization
was ill-defined, but in the breast is a 3-foot cross-
vein of quartz and limonite which strikes N. 25°
L. Apparently this vein is related to the cross-
faulting and is post-mineral with respect to cop-
per mineralization. Evidence of stoping, both over-
hand and underhand, can be seen from 45 to 105
feet in. The first stope holes the surface about 20
feet above the portal of the adit.

CHICKAMAN MINE

The Chickaman mine is on the north side of
T.olo Creek about 6 miles west of the town of Lolo.
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Figure 8- Sketch map of middle adit, Lawyers Combinetion Mine, Lolo Craek District.

LAWYERS COMBINATION

The Lawyers Combination mine is on Wood-
man Creek about a half a mile north of the Lolo
Hot Springs road. It lies in the N34 Sec. 29, T. 12
N, R. 21 'W. Idle at the time of visit, the mine did
not appear to have been worked for many years.
Small shipments of copper-silver ore were reported
from this mine in 1916, 1917, and 1922,

The mine is developed by a 40-foot vertical shaft
{now inaccessible) and three adits, the lower one
also inaccessible. The second adit is about 35 feet
long on a narrow slip which strikes N. 60° W,, and
dips 74° SW., cutting across bedding which dips
40° NE. The upper adit iz akout 130 fect long in
a westerly direction, and follows a mineralized zone
of quartz, calcite, and ankerite, with chalcopyrite
partly altered to malachite. The mineralized zone,

It is easily accessible by a short side road from
the Lolo Hot Springs road. The mine was de-
veloped by 3 adits, of which only the middle adit
was partly accessible, being but recently retim-
bered. The middle adit was on a course N. 30° E.
in very soit crushed argillite, showing bedding
plane slips. The cave at the end had not yet been
penetrated, and it is not known whether this adit
reached the vein; but the dump did show some
copper stained quartz. The ore on the dump of the
upper adit consisted of milky quartz, limonite, cop-
per pitch, malachite, and some residual chalco-
pyrite and pyrite. The ore i{s almost completely
oxidized. Ore near the mouth of the lowest adit
was similar but also showed some mica.

No records of production from this mine were
found.
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OTHER MINES IN MISSOULA COUNTY
COPPRRSMITH

The Coppersmith wine is 1.2 miles up Eds Creek,
an eastward flowing tributary of Petty Creek, the
tatter flowing into Clark Fork about 2 miles east
of Alberton. The mine is about 9 miles by fair
vord from Alberton, through which passes the
Northern Pacific und the Chicago, Milwaukee, St.

Paut, and Pacific Raitroads and U, 8. Highway 10,

At the time of examination, the mine Tfad been
abandoned for many vears, was inaccessible, and
the dump did not indicate any extensive workings.
The property was apparently developed by an adit.
which started on a course N. 38° I<., in greenish-
orey argiflite. On the dump was some white quartz
with a little limonite.

Regarding this property Moore (1910, p. 19}
wrizes, “Of the section inspected, the property of
the Coppersmith Mining and Milling Co. is the
most extensively developed, and this along thor-
oughly systematic lines. The surface outcrop of
this company’s group of 6 claims has a width of
more than 400 feet and is featured by two parallel
veins which in places stand up from 10 to 15 feet.
These vein projections have heen trenched and
superficially explored by shallow shafts and ex-
pose all the copper oxides and much chalcopyrite.
Ciose inspectivi with a glass reveals rock flecked
with native copper. A number of esperts have
examined the Coppersmith group, some contend-
ing that two distinct veins traverse the group,
while others aver that, ‘the Coppersmith deposit 18
one mineral zone without any clearly defined vein
fissuring,” The cross-cut tunnel now being driven
19107 by Superintendent I W. E. Schmitz will
setile the relative question of doubt as it will cross
the zone of mineralization from wall to wall.

“This tunnel is now within 47 feet of where suy-
face indications theoretically locate the footwall.
Some tests of Coppersmith ore showed the pres-
ence of from 1 to 1.5% nickel—probably cobal-
tite——swvhich puzzled assayvers . .. The miners mis-
tool cobaltite for iron pyrite ...

“The Coppersmith mineral zone propes is com-
posed principally of o lime quartzite, with occa-
sional intrusions of diorite.

“The Inverness group of two claims owned by
the Coppersmith Company lies 3 miles northeast
from the main property (on the east side of Petty
Creelk) and has been but tittle developed. The
work so far done exposes a copper-bearing vein . ..
from 1 to 3 feet wide pitching into the mountain
and cutting the formations at right angles. Country
rock is red slate. The ore exposed is chalcopyrite”
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Apparently the development work on the main
property did not come up to expectations, as no
records of production appear in the annual vol-
umes of Mineral Resources and the Minerals Year-
book stihsequent to 1910, when above statements
were made.

WHALEY GROUP

This group of 1Z unpatented claims, owned by
M. L. Whaley of Missoula, are in Secs. 22 and
28, 7. 11 N, RO19 W, (11 of the claims are in
the N4 Sec. 28, and the iZth in Sec. 22) The
claims are developed by bulldoxer cuts ‘:hat'cxpose‘
several promising veins,

On the Blue Racer claim, a 100-foot cut exposes
4 northwest vein 12 feet wide. The wvein matter
consists of irou-stained gquartz, sericite, specular
hematite, malachite, and chrysocolla. Vugs in the
quartz are lined with chalcedony. The bulk of the
material does not look very high in copper, but
(wo samples taken by Mr, Whaley, assaved 1092
and 13.64 percent copper with a little gold and
silver,

Parite is exposed on the Whaley Copper claim
in the bottom of a shallow cut. It is not well-
enough exposed to determine its extent. The ma-
terial is massive white barite, slightly iron-stained,
and the exposure certainly justifies additional ex-
ploration.

The Copper Bell vein has a good showing in 2
mineralized zone 100 feet wide from which the
following results were obtained by Mr, Whaley:

Gold Copper Lead
%/ton percentpercent

142 019

No, Location
110 ft. right of sulfide vein.$0.39
2 8 inch sulfide veinn 0.30 2460 028
310 ft. feft of sulfide vein.... 032 020 0.57

The sulfide is essentially chalcopyrite partly ait-
ered to black copper pitch and green malachite:
specular hematite is also abundant.

Assays on Whaley's samples from oufcrops on
the TTummingbird claim showed 1.39 percent cob-
per and 0.40 percent lead, and from the Bald Eagle
claim, 1.33 percent copper and 0.28 percent lead.
The Bald Fagle ore consists of seams of quart
and chalcopyrite, partly altered to copper pitch and
malachite. Both exposures show considerable ron.
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The following assay returns are on samples
taken by Mr. Whaley on surface showings on each
side of a quartz vein 10 feet wide, and represent a
zone of about 100 feet wide on each side of the
vein

Gold Silver Copper Lead

Mo, $/ton  oz/jton percent percent
| SV 0 0 0.26 0.28

3 SOOI S X ¢ % 0.5 3.40 $.30

4. SRS £ X 0 0.3 0.15 0.26

SR OUUSOVOON O X o} 0.4 0.15 1.00

Not enough work has yet heen done on these
claims to prove their economic worth,

PAYING TELLER MINE

This mine was not visited by the writer, and the
foilowing account is by George Swallow (in Mil-

ter, 1894),

“ .. The Paving Teller mine is 3 miles from
afissoula on the east side of Rattlesnake Creek.
This ledge is in slate, is from Z to 4 feet width,
carries copper sulfides, copper carbonates, galena,
and frex gold. The gangue is a fine white quartz
without clay or tale. The development consists of
a tunnel tapping the vein at a depth of 75 feet, two
lateral drifts, 30 feet each, and a shaft in the floar
of the tunne] 100 feet deep.

HOLLIDAY

The Holliday claim is in Sec. 22, T. 14 N, R. 19
%%, about 3 miles due north of Missoula, on the
divide east of Grant Creek. Development work
consists of a few shallow pits and trenches. The
country rock is Belt argillite. Vein matter consists
of milky white quartz with some galena partly
altered to cerussite, and some smithsonite. A select
sample assayed a trace of gold, one ounce of silver,
4.7 percent lead, and 1.1 percent zinc. Not enough
development work has been done to determine the
size or attitude of the deposits.

NONMETALLIC
MINERAL DEPOSITS
IN MISSOQULA COUNTY

ASBESTOS

The writer was shown some excellent specimens
of chrysotile asbestos by Walter Carlson of Hell-
gate Ranch, Missoula, The specimens were said
to have come from a sizable vein north of Big
Blackfoot River near Bonner. A diligent search by

the writer and his assistant failed to reveal the
deposit. '

BARITE

The principal barite deposits in Missoula County
are near Greenough and Coloma in the eastern
part of the county. Occurrences have also been
reported in the Missoula area.

GREENOUGH DEPOSITS

The Greenough deposits are in Sec. 15, T. 13 N,
R. 14 W, on the north fork of Elk Creek, about 5
miles southeast of the old town of Greenough.
These deposits are accessible by a good graded
dirt road’ from State Highway No. 20, zbout 2

quarter of a mile west of the new Greenough Post
Cffice.

The Finlen and Sheridan Mining Co. started
mining this deposit by underground methods on
Tune 1, 1951, In 1932, the mine produced nearly
3,000 tons of barite; production in 1933 exceeded
16,000 tons. A mill built by the Hightower and
Lubrecht Construction Co., of Missoula, was put
into operation June 1952, About two thirds of the
output was ground and sold for use in well drilling,
and the remainder was shipped as crude barite for
use in sugar refining and in the chemicai industry.

When the mine was visited by the writer in 1953,
it was opened by an adit-crosscut N, 30° E, 160
feet long, and a drift 470 feet along the vein, gev-
eral raises; and surface bull-dozer cuts. The bar-
ite was mined by square-set timbered stopes in the
underground mine, but later, in 1955, some barite
was mined by open cut methods at the surface from
what was apparently a north-eastward continua-
tion of the deposit. Farly in March 1936, a second
adit crosscut was started to intersect the vein at
a depth of 110 feet below the upper adit. Priov
diamond drilling had proved the downward exten-
sion of the ore body.

The ore is not sorted at the mine. Crude ore is
trucked to the mill on Blackfoot River, about 6%
miles northeast of the mine. The ore is crushed
to a half inch and jigged. A very clean separation
of barite from the small amount of argillite present
is made. The jig product is air-dried and passed
under a magnet to remove the iron. Material to
be further ground is fed to a Raymond roller mill
with a capacity of 10 tons per hour. The 325-mesh
oround barite is packed in 100-pound paper bags
for shipment. The finished product has a specific
gravity of 43 and contains about 96 percent barium
sulphate.

The country rock in the vicinity of the mine is
fine-grained grey to dark grey micaceous sandy
quartzite and argillite of Beltian age. Sowe im-
pure limestone is also present. Barite occurs in a
strong vein that strikes N. 50° E. and dips 57°-
770 SE. The vein is 5 to 20 feet wide, and most of
the vein filling is very pure white barite, a select
sample of which assayed 94.5 percent barjum sul-
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fate, “Horses” of black and grey argillite occur
locally in the vein, but are not separated from
the ore in mining. The vein is cut by several cross-
faults that strike about N. 45° W. and dip 51° to
72° NIE. At the time of examination (July, 1953)
the vein appeared to be offset to the northwest in
the breast by the strongest of these faults. See
plate 7. Later development work underground
failed to reveal the continuation of the ore shoot,
but in the writers opinion, this work was not done
in the right direction, as the evidence seems to indi-
cate an offset to the northwest.

After the writer’s visit, some drifting was done
to the southeast. According to DeMunck* the
vein in this direction pinches and does not con-
tinue to the surface. Here it contains much sul-
fide as pyrite, galena, and sphalerite.

Exploration on surface has exposed what ap-
pears to be a continuation of this vein structure
several hundred feet to the northeast. This area
was mined in 1955 by open cut methods.*

This property was taken over by the Baroid -
vision of the National Lead Co., in June 1956,

DEPOSITS NEAR COLOMA

The Coloma barite vein is in Sec. 32, T, 13 N,,
R. 14 W., about a mile southwest of Coloma in
eastern Missoula County. The property can be
reached, from the Greenough Post Ofifice and Tex-
aco Station on route 20, by a county road which
tranverses southward to Coloma and thence one
mile south by southwest from Coloma to the prop-
erty on a newly cut dirt road.

The barite vein was discovered by William Ditt-
rich, of Coloma, in the fall of 1955 during the hunt-
ing season. Dittrick was sitting on the side of
the hill where the Dbarite wvein is now located,
watching the draw below for wild game when a
squirrel in a nearby tree began to create a dis-
turbance by chattering. He picked up a stone to
throw at the squirrel and noticed the unusual
weight of the stone for its size. Upon examining
the stone and the surrounding area, he discovered
a small vein of barite with an unusual amount of
barite float in the surrounding overburden. The
area was subsequently staked out as mineral claims
by Dittrich and then leased to the National Lead
Company.

The National Lead Company in the early part
of July, bulldozed a road from Coloma to the bar-
ite vein. Mining operations began in the latter part
of July 1956, and the first truck load of ore was
shipped to the mill on the Big Blackioot River.

The country rock surrounding the barite vein
strikes N. 12° E. and dips 4° south of east. It is

*DeMunck, V. C, Personal Communication
*Stout, K. 8. Personal Communication

essentially a fine-grained grey quartzite highly dis-
seminated with {ine-grained muscovite, and is
probably one of the micaceous quartzite members
of the Missoula group of the Belt series.

The vein is composed of a massive fine to medi-
um-grained, white to grey barite. The vein has
been mined along its strike for 140 feet. The bar-
ite vein cuts unconformably across the bedding of
the country rock striking N. 61° \W. and dipping
69° NE. A smaller vein, two to three feet wide,
sets off to the north side of the larger vein and
appears to be discontinuous with depth. The larger
vein has a lense approximately 1 to 2 feet in width,
consisting of mixed mineral species and fragments
of country rock cemented together with an un-
identified green mineral, near the foot wall of the
deposit which appears to split the deposit into two
portions along its strike.

The barite vein is mined by open-cut methods.
One miner and one mucker are employed to work
the vein. The miner employs conventional meth-
ods and equipment for mining the barite. An In-
gersoll-Rand Gyro-Flo Compressor with a 315
cubic feet of free air/minute capacity, is used in
conjunction with a number 75 wagon-drill.

The drilling and blasting operation takes ap-
proximately 6 to 8 hours. Mucking is done with a
yard and a hall Traxcavator. The mucker loads the
trucks directly from the face with the Traxcava-
tor. In the interval between loading and waiting
for the trticks, a small stockpile is made at one side
of the entrance to the open-cut. The barite is
trucked to the company mill on the Blackfoot
River.

Mining operations ceased as of the 16th of No-
vember, 1956, with the removal of approximately
10,000 tons of ore from the open-cut and over-
burden since latter part of July, 1956, Mr. J. P.
Murphy, Mine Superintendent, also stated that ex-
ploration and development drilling wiil be under-
taken in the spring of 1957,

Future plans for mining this barite vein in 1957
also necessitate the beginning of an underground
operation commencing sometime in 1957,

DEPOSITS NEAR MISSOULA

Barite is also found just south of the city limits
of Missoula, on Sec. 4, T. 12 N,, R. 19 W., on a
property owned by A. J. Mosby of Missoula. No
recent development work has been done on the
deposit, but it is exposed in several shallow pits
and in a dry gulch over a distance of 75 feet. There
appear to be several different wveins -cutting
greenish-grey argillite. The exposure in the north
side of the gulch shows 10 inches of barite, with
an apparent strike of N. 10° W. and dip of 20°
NE. The top hole shows 8 feet of barite, quartz,
and argillite,
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The caved “shaft” shows three separate string-
ers or pods 0.3, 0.4, and 1.5 feet wide, which trend
N. 40° W. The barite could not be traced along
its strike for any distance on the surface.

Rowe (1918b) describes a deposit of barite
“about 2 miles southwest of Missoula on the west
bank of Pattee Creek.” e states further that “The
vein is somewhat broken at the suriace; some
places, however, are from 2 to 3 feet thick, and
pure. The vein has a strike nearly east and west
and dips 709 NE. The outcrop is well defined for
several handred feet.” This must be another de-
posit, in the same general area, not seen by the
writer.

WHALEY DEPOSIT

Barite is exposed in a shallow bulldozer cut on
the Whaley group in the NE3] Sec. 28, T. 11 N,
R. W, in southern Missoula. The deposit is not
sufficiently exposed to determine its width,
length, or trend ; and, although the barite is some-
what iron-stained at the surface, the material ex-
posed is of a sufficient grade to warrant further
investigation. The deposit is readily accessible
{from Florence.

OTHER CCCURRENCES OF BARITE

Rowe also mentioned harite on Rattlesnake
Creek, 7 miles north of Missoula, Barite is also
found as a gangue mineral in some of the metalli-
ferous veins of the Garmet Range in Missoula
county,

CLAY

The Missoula County clays have been described
by Rowe (1908a, p. 59-60) as follows.

“This county is abundantly supplied with good
clay deposits. In and around Missoula Valley there
are found some of the best pottery clay beds in
the State. The only attempt at utilizing this natur-
al product is a first class brick plant about 5 miles
from the city of Missoula, and another about 114
miles, both owned and operated by Mr. Hollen-
beck. Between Missoula and Grass Valley, a few
miles down the Missoala River from the City of
Missoula, are found several exceptionally fine clay
banks. The clay contains some alkali, but not in
sufficient amount to be a detriment in busrning.
Some of these beds are from 10 to 20 feet thick, and
give good promise to the future clay industry of
this valley. About five miles south and west of
Missoula, near what is known as the Buckhouse
bridge, is found a bed of clay that burns as well
as any in Montana. The depaosit covers about 200
acres, and from all indications has a uniform depth
of several feet. The clay in some places is thinly
laminated and has a light pinkish color. Some of
this material was molded into small vases and
jugs and burned at the University, and by ordinary
burning a beautiful terra cotta ware was turned

out. This clay will make good dry-pressed bricks,
tile or sewer pipe, flower pots, and with proper
glaze will make excellent vases, gardiniers, and
most of the ordinary earthernware. The deposit
is only a few vards from the Bitterroot branch
fine of the Northern Pacific Railway.

The writer was not able to locate the above
described deposits from Rowe’s description.

COAL

The cozl deposits of Missoula County were first
described by Rowe (1906, p. 59-60). Found in the
Tertiary sediments, the coal has been assigned
{by Pardee, 1913, p. 234) as of doubtful Oligocene
age. It occurs interbedded with clay and massive
tuff composed in part of clay. At least 3 seams
have been recognized.

HELLGATE COAL MINE

The Hellgate coal mine is less than 2 miles
north of Missoula, in the SW14 SE! Sec. 4, T.
13 N, R. 19 W. The mine has been operated inter-
mittently from the 1890°s to 1918 and from 1930
to 1944, No mining has been done since World
War 1I, and when visited {July, 1953) the mine
was full of water. Coal mined in 1930 sold for
$4.00 a fon at the mine and $5.00 a ton delivered
in Missoula. In 1940, it soid for $3.00 a ton at
the niine and $0.50 delivered. The coal is lignite
and will not stand long storage or shipment. The
mine was non-gaseous. The secam dips about 17°.

The main entry is 970 feet long on a 17° slope.
Drifting from the main entry has been done 1,500
fect to the east and 800 feet to the west. About 5
acres of coal has been wmined from this entry, leav-
ing 40 percent of the coal as pillars. The mine,
which has a shale floor and a sandstone (tufi?)
roof, then began to take pressure and the floor
began to heave. About 2% feet above the floor is
a O-inch seam of fullers earth. No. 2 entry is 225
feet long, and about half an acre has been mined
from it. Doth entries have air shafts,

Though there are three coal seams in this mine,
only the lowest, about 7 feet thick, has been
worked. In entry No. 2 is a 2-foot seam of dirty
coal about 10 feet above the main seam. Rowe
{1906) reports a 4-foot seam of 300 or 400 feet
above the lower seam. The following section was
measured by Pardee (1913, p. 241) in the east
drift, about 350 feet from the main entry.

Section of coal bed, Hellgate coal mine.
Rooi, sandstone, grey Ft.
Clay and Coal weeeiiio e
Coal with some clay...
Coal
Clay
Coal
Clay, greasy grey

$pd b el
oo F




COAL—PUMICITE

Below are analyses of coal from this mine.

THIBODEAU COAL MINE
The Thibodeau coal mine is on Butler Creek,
about 6 miles northwest of Missoula, in the NEW
Sec. 26, T. 14 N, R, 20 W, The mine being inac-
tive in 1953, the author took the following infor-
mation from Pardee (1913, p. 241).

Section of coal bed in Sec. 26, T. 14 N, R. 20 W.

Ft. In,
Coal e 3 6
Clay oo 1 2
Coal . 5
9 8

“The bed strikes northwest dips 44°- 70° SW.,
and has been cut by faults.”

Coal has also been reported on the Kennedy
Creek placer, about 30 miles northwest of Mis-
soula, in T. 16 N,, R. 23 W, and near Frenchtown.

45

many places it gives to the soil a peculiar whitish
color that can be distinguished sometimes for
miles away.

“These beds are of a very pure guality of ash
and are very distinctly stratified. The ash breaks
readily along the bedding planes, especially after
it has been exposed to the weather and dried out
for a short time . . . Some of the beds are as hard
as compact limestone, others are comparatively
soft and friable.

“Probably the most interesting feature of these
deposits is their richness in fossil leaves. Some of
thege leaves have been examined by the U, S, G. S.
and are probably Neocene. The following are some
of the species determined: Sequoia longsdorfi, Se-
quoia (probably new species), Glyplostrobus Euro-
peans, Alnus----, Carpinus (probably new species),
Cornusor beurnum, Populus balsomoides (7),
fruit near Chinchonidium, Taxedium occidentalis,
Taxoditm—,

“Most of the leaves are beautifully preserved . ..

Table 5 —Analyses of coal from the Hellgate mine.

(Analyses by U. S, Bureau of Mines)

Lab. No. 13541—Sample from bunker at mine.

Lab. No. 13542—Sample from East Drift, 300 feet from main entry.

Air Form* Proximate Ultimate Heating Values

Lab. Drying of Mois- Vol. Fixed Sul- Hydro- Car- Nitro- Oxy- Calo-
No. Loss Analysis ture Water Carbon Ash fur gen bon gen gen ries Btu
13541 16.3 A 247 293 261 19.86 0.85 3.54 3904 074 3395 3,735 6730

B 100 351 312 2373 10 448 4664 082 2325 4,485 8,040

C 389 347 2637 113 374 5183 (098 1593 4955 8930

D — 529 471 e 1.33 508 7042 133 2164 6740 12130
13542 167 A 252 202 260 196 0.76

B 102 351 31.2 235 091

C . 390 348 262 1.02

D 529 471 1.38

*A. As received. B, Dried to constant weight.

PUMICITE

Pumicite is used as an abrasive and in abrasive
soaps and scouring powders. Exposed north and
west of Missoula above the level of the vallev
floor are deposits, which Rowe (1903) describes
as follows:

“In and around Missoula Valley are found manv
large and characteristic deposits of . . . voleanic
3 (pumicite). Cuterops are seen in every gully
and ravine and in many places along the surface
of the land, Nowhere does it seem to be covered
with more than a foot or more of loam, and in

C. Moisture free.

D. Meisture and ash free,

“These beds, like some others in the state, are
deeply colored with iren. It is noticeable that the
leaves occur in whitish layers though the lavers
immediately above and heneath them are deeply
stained with iron.

Cross-section of an ash bed Missoula County

Feet
White ash oo 5
Yellow ash o, 115

Yellowish white ash containing fossil
leaves
Bottom not exposed Yellowish ash.. .

4+
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“A well has been «dug in the hillside through the
ash beds in which it was found that the layer of
ash is 35 feet thick. For some distance above and
below this well outcrops of the ash were found,
so that the depth of the entire depo'ﬂt could not
be determlned ”

Cross’—settion through a well, Missoula County

Feet
AN e e 35
Sandstone ..o SR rererearicns 45
Coal and fine clay .ol 6
SEAPLLONE e 14+

At the Hellgate coal mine exposures of pumicite
include poorly consolidated pure volcanic dust
and tuffaceous material composed of volcanic dust
and silt in beds about half an inch in thickness.
Fossil leaves were observed by the writer, but not
identified other than that they were from decidious
trees. These deposits are undoubtedly water-laid
(Tertiary lake-beds deposits), and the leaves were
blown from nearby shore to settle in the lake. The
beds are tilted and dip northerly at small angles. -

STONE

The following description of an old guarry is
from Rowe (1908 p. 52):

“Tn the Hell Gate Canyon, near Missoula, is

found a siliceous slate that has been used some-
what for lower foundation work. Tts crushing
power is much lower than that at Kalispell, and

in many ways it is not nearly so good a stone.

It is easily worked for rough walls, but has not a
wide use. The new: (1908) $40,000 City school

‘building -at Missoula has its sub-foundation made

of this rocl{ The surface foundation and up about

6 or.8 feet is made of the Missoula: quartzite,”

“The following is from the H1‘=tory of Montana
by Joagquin Miller {1894)

“At"Wallace,- 17 miles E. of Missoufa, are lo-
cated quarries of excellent granite. It has been

-used with success in several of the best business
‘blocks in Missoula. At Frenchtown, are the lime
iquarries and kilns that produce much of the guick-
'line used along the line of the Northern Pacific for

100 miies east and west. Marble pronounced equal
to the best Italian stone has been found within the

limits of the countv.”

Nomne of the above descnbed quan ies have oper-
ated, for-many years.

In 1933,the Lyons Constructlon Company oper-
ated a quarry and rock-crushing plant 2 miles west
of Clinton right along U 8. Highway No. 10. The
operation started as a. gravel- w13hmg plant in

1947, and rock quarrying and crushing began in

1944- The rock is crushed to minus 234 inches,
washed, and screened. The plus 34-inch—minug

-2,4—1nch -product is-used for railrdad ballast. The

reject of plus 3 /16-inch—minus 34-inch is used for
some roads. Capacity of the plant is about 1,050
cubic yards per B-hour day. :

The rock used is 'mostly thin-bedded pink, pur-’
ple, and green quartzite with sonie argillite of the

71\/[15501113. group of the Belt series of pre-Cambrian

age.
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METAL MINESANDPROSPECTS
OF RAVALLI COUNTY

Although metalliferous prospects are pretty well
scattered throughout the Sapphire and Bitterroot
Ranges to the east and west of Bitterroot Valley,
most of the metal production has come from the
Curlew district west of Victor, and a considerable
amount of placer gold has been recovered from
the Hughes Creck area in the southern part of
the county., Metals won include ‘gold, silver, cop-
per, lead, and zinc. Some large iron ‘“‘reefs” are
known to exist in the southern part of the county
in the Woods Creek area, but, because of poor ac-
cessibility, these are of no present economic signifi-
cance.

Nonmetallic products known to eoccur include
barite, clay, coal, fluorspar, pumicite, and vermicu-
lite; but none of these deposits have as yet been
worked on a significant scale except the fluorspar
deposits of Crystal Mountain east of Darby.

In the county are some accurrences of rare and
unusual minerals; for example, parisite, a very rare
complex {luocarbonate of the rare earth metals,
has heen reported from near the White Cloud
mine. Radioactive samarskite was reported from
a very coarse-grained quartz-feldspar-muscovite
pegmatite on Rye Creek; also, ilmenite and cas-
siterite have been found in placers. On Sheep
Creek, in the southern part of the county, is a re-
cently discovered deposit containing columbite,
monazite, and an upusual rare-earth carbonate
tentatively identified near ancylite. Beryl occurs
in quartz-feldspar-muscovite pegmatite a short dis-
tance uorth of Sula. Occurrences of tungsten
{scheelite) has been reported from Overwich
Creek. Pitchblende has been reported from the
west fork of Bitterroot River.

CURLEW AND PLEASANT VIEW
DISTRICTS

The only important mine in the Curlew district
in point of production is the Curlew mine, How-
ever, considerable development has been done on
some smaller prospects in the area. The district
had been virtually inactive for some years.

CURLEW AND ELIZABETH

The Curlew mine is in the Curlew district 313
miles northwest of Victor, in Sec. 13, T. 8 N, R,
21 W. It is easily accessible by a good graded road
from Victor on U. 5. Highway 93 and the Bitter-
root branch of the Northern Pacific Railroad.

The Curlew mine was operated by the Helena
Victor Mining Co., in 1891, Work had started 4
vears bhefore (1887), but the mine had not been
worked on a large scale until 1891, when 70 men
were emploved. At that time the mine was de-
veloped by a Z-compartment vertical shaft 330
feet deep, with levels at 100, 150, 200, and 300 feet
and connections made to surface. A 125-ton mill
was kept going steadily, and concentrates were
shipped to East Helena, (Swallow, Trevarthen,

and Oliver, 1891.) By 1892, the shaft was down
to 500 feet, with working levels down to 400 feet.
The ground was reported as “heavy”. (Hogan and
Oliver, 1892, p. 43-44.)

In 1897, the Curlew mine was operated under
the management of H. P. Kenneth, who was also
Receiver of the property. Ten miners and four
topmen were employed. Silver and lead were the
principal metals of value. {Byrne and Hunter,
1898, p. 19.)

The mine was operated under lease, with 12
men employed in 1898. (Byrne and Hunter, 1899,
p. 27.)

Walsh (1906, p. 128) wrote, “The Curlew con-
sists of 7 contigrous claims . . . owned and oper-
ated by Mr. A. W. Holter . . . employing 20 men.
The property is developed by a 100-foot perpen-
dicular shaft [a third shaft?] ... and there is about
1,000 feet of drifting from the shaft and tunnel
work. There are two parallel veins that carry
gold, silver, and copper, and are true persistent fis-
sures that have every indication of permanency.
The strike of the veins is east and west, the hang-
ing wall being guartzite and the footwall granite—
the output of the mine is treated in a 100-ton con-
centrator . . . on the property.”

The following excerpts are from the Mineral
Resources of the United States and the Minerals
Yearbook, except as otherwise noted.

1906.—The Curlew mine was reopened during
the year and shipments of the silver-lead ore were
made to Fast Helena. The mine has a vertical
shaft 300 feet deep and is equipped with a 120-ton
concentrator.

1907.—The Curlew did 200 feet of development
worlk in its shaft.

1911.~The property has been operated at in-
tervals during the vear by lessees. The principal
part of the work has been done through a tunnel,
which was driven to cut the main workings on the
strike of the vein.

1912~One operator (Curlew?) reported a pro-
duction of 225 tons of ore, averaging $14.83 per
ton. The ore contained gold, silver, copper, and
lead and was treated in a concentration mill.

1913.—Lessees on the Curlew . . . produced
small amounts of lead ore containing gold, silver,
and copper.

1914,—Small lots of oxidized
were shipped from the Cuorlew,

1915.—The Victor Reduction Co. operated dur-
ing the latter part of the year on old tailings and
shipped some concentrate containing mainly zinc
a little lead, and some gold and silver . .. Tailings
are reground, passed over tables, and flotation is
applied to the slimes,

1916.—Jig tailings were reground and floated.

lLead-zine tailings gave mainly zinc concentrates,
but also some lead concentrates.

lead-silver ore
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1917.—The Victor Reduction Co. produced lead

and zinc concentrates [rom old tailings.

© 1918.—The Victor Reduction Co. mill was idle.
most of the year. A shipment of concentrates pro-!

duced early in the year was made. :

1923.—The Curlew Mining Ca. did 1,100 feet of

development work in shafts and drifts.

1924 —The Curlew Mining Co. did 1,200 feet of
exploratory work in tunnsls and drifts; much ore
and old tailings are reported in reserve.

1825.—Much tunpeling and drifting were done

during past 3 years. Old tailings were tested in 3
150-ton concentration-flotation miil.

1926.—Copper-lead ore containing considerable

gold and silver was treated by flotation, and the:

concentrate shipped to East Helena, Some tailings
were retreated,
shipped.

1929 —The Curlew mill has heen idle since 1926,

Two cars of lead-zinc ore were shipped to Butte
for milling. S : :

1934—Gold ore of smelting grade was sh'ippe_d.

1937.—~The mine was operated under lease by

the Hamilton-Victor Reduction Co., which shipped .

nearly 900 tons of zinc concentrates to Great Falls
and 800 tons of gold-silver ore to smelters,

1938 —Hamilton-Victor Reduction Co. operated
the mill for 7 months. treating nearly 18,000 tons
of tailings, vielding lead and zinc coneentrates
The company also shipped 600 tons of gold ore di-
rect to smelters. C -

1839.-—The mill was not cperated. Somie sili-
ceous gold ore and lead ore were shipped direct
to smelters.

1940.—The mine produced 47 tons of g’ol&—silvm-
ore, shipped direct to smelters, The mill was
operated on tailings, : :

1943 —C. A. Tout, lessee, operated the mine and
mill throughout the year, treating 1,017 tons of
milling ore, which vielded 5@ tons of lead-copper
concentrates, 13 tons of copper concentrates, and
22 tons of zinc concentrates. The ore milled aver-
aged 0.06 ounces of pold and 1.30 ounces of silver
per ton, with 0.74 percent copper, 1.17 percent
lead, and 1.60 percent. zinc. R

1944.—The Hamilton-Victor Mintng and Milling
Co. operated the mine all year, and the 70-toir mill
for the first 9 months, and milled 4,170 tons. of
ore, making 91 tons of lead-copper concentrates
and 95 tons of zinc concentrates. SR

1845 —The Hamilton-Victor Mining and Milling
Co. operated the mine all year, and the mill from
April 16 fo the end of the vear, treating 4,850 tons

but the concentrate was not

of ore, from which were recovered, 51 tons of lead
concentrate and 244 tons of zine concentrate.

1946.—Qperating the mine nearly all year, C. A,
Tout treated 4,480 tons of ore, recovering 28R tons
of zinc concentrate, 28 tons of zinc-lead concen-
trate, and 16 tons of lead concentrate.

1948.~——Snmﬂ lots of lead-zinc ore were shipped.

1949 —B. F. Tout operated the mine and treated
1,500 tons of ore, to make 42 tons of lead concen-
trate and 107 tons of zinc concentrate.

No - production has been reported since 1949,

Below are tabulated the available production
figures for the mine, taken from Mineral Resources
of the United States and the Minerals Yearbook.

When the author visited the mine in 1953, it was
idle and showed no evidence of recent activity.
The mine itself was inaccessible: not much could
be observed on the surface, as there were caved
shafts, caved adits, and partly reworked mine
dumps scattered everywhere. The last working
shaft, although not completely caved, was well on
the way. It is said that the shaft was sunk in
valley fill which would not hold, and the shaft
timbers were suspended from the surface by heavy
steel cables!

Little can be learned from the literature about
the underground geology of the ore deposits in
the mine. In about 1902, Lindgren (1903, p. 6%)
wrote: “The Curlew mine . . . contalns argentifer-
ous galena, and is located on a fissure with lime-
stone (pre-Cambrian) as the footwall, and, accord-
ing to accounts, Pleistocene valley gravels as the
hanging wall.” But in 1906, Walgh (1906, p. 128)

‘describes the core deposits as occurring in two

parallel, east-west veins carrying gold, silver, and
copper, and with a guartzite hanging wall and
granite footwall.

PLEASANT VIEW, BLUEBIRD, BITTERROOT
’ PRINCE

Warner-Beer’s, “History of Montana” (1885 p.
893) mentions the discovery of a silver vein “near
Sweathouse Creelr in 1871, and then proceeds to
describe the Bitterroot Prince and Pleasant View
mincs. Evidently the discovery in 1871 was on
one of these claims. The Bitterroot Prince is in
Secs. 4 and 5, and the Pleasant View and Bluebird
in Sec. 4, T.7 N, R. 21 W, According to the above-
mentioned account, the Pleasant View at that time
was operated by W. E. Bass, part-owner. It had
a 170-fdot shaft on an cast-west vein that has a
sontherly dip. The high-grade seam was from 4
to 14 inches wide. The next mention of the Pleas-
ant View occurs in the 1914 volume of “Mineral
Resources” which states that silver-copper ore
was shipped from this mine,” which was opened
by a 165-foot incline and 3 drifts. In 1923 the mine
produced one car of silver ore. At this time, de-
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Table 6—Production of gold, silver, copper, lead, and zinc, Curiew mine, Ravalii County, Montana

Ore Gold  Silver Copper Lead Zing Total
Year Tons Oz. Oz  Lb. Lb,  Lb  Value Remarks
43 928 7053 24,372 .. $ 3,336 Operated by lessees.
e e e e e Lessees produced some iead ore.
................................................ Small lots of lead-silver ore.
................................ Victor Reduction Co. re-worked tailings.
,,,,,,,,,,,,,,,, ceeeve . Pb and Za Conc. from tailings.
995 16,155 32,618 461943 69448 Victor Red. Co,, from tailings.
88 567 2,874 15,451 2,354 Victor Red, Co., from tailings?
e et e e e Curlew Mine Co., development only,
........................ Curlew Mine Co., development only.
........................................ Developmetit and testing only.
e e e e Copper-lead ore treated in mill.
[T e e woeeee 2 cars Pb-Zn ore shipped to Butte.
66.4 1,086 3.125 5,000 3458 Gold ore of smelting grade shipped,
615 10,887 73,280 i 35,458 District production, 1 lode mine,
1,275 22,860 106,663 8413 21,200 73,590 District production, 1 lode mine.
473 45,691 45,000 92,600 722,000 199,700 Hamilton-Victor Red. Co.
368 40,211 33969 93,130 484,000 69,720 Hamilton-Victor Red. Co.
....................... oo Some gold ore and lead ore shipped,
1444 18,793 .000 50,900 407,000 47,494
136 19,672 8,000 52400 442600 55873
73 1,530 12,300 12,800 15,000 7822 C, A. Tout, kessce,
110 4,185 13,800 26,800 95,000 21,663 Hamilton-Victor M. & M. Co.
76 2,385 7400 42,000 273,000 40,362 Hamilton-Victor M, & M. Co.
53 2,965 8,500 20,600 319500 47341 C. A. Tout, operator,
,,,,,,,,,,,,,,,, e Small Tots of Pb-Zn orc shipped.
43 6,097 3,000 46800 110,900 28,760 B, F. Tout, cperator,

velopment cousisted of a 200-foot shaft and a 300-
foot adit. Another car of low grade silver ore was
shipped in 1926, A small lot of silver was shipped
in 1939. This iz the last recorded shipment in
published reports.

When visited in 1953, the Pleasant View and
Bluebird properties appeared to have been aban-
doned for many years; the shafts were all caved,
and no surface structures were left. Material on
the Pleasant View dumps was mainly white quartz,
with some iron-stained and some copper-stained
quartz. Igneous rock (granite) was exposed on
the nearby ridge east of the shaft. At the Blue-
bird mine, on the same ridge but to the north,
dump material was principally vein matter com-
posed of white quartz with pyrite and some mala-
chite altered from tetrahedrite (7). Wall rock was
apparently a white granite. Green argillite crops
out on the hill to thc north. There is a third caved
shaft about 200 yards west of the Bluebird.

CORE FINDER
The folowing note appears in the Inspection
of Mines report for the vear 1906 (Walsh, 1906, p.
129).

“The Ore Finder Group is . . . 5 miles southwest
of Victor and is owned and operated by the Ore
Finder Mining Co ... The mine has been developed
to a depth of 200 feet bv a perpendicular shaft of
two compartments, and ‘from which some 300 feet
of drifting has heen done, revealing ore bodies
carrying gold, silver, and copper . . . The vein is

well defined and is from 20 to 30 feet in width, and
promises to develop into a mine that will meet the
expectations of its owners . . . The greater part of
‘the development work has b(‘eﬂ ac‘comphqhed dur-
ing the present vear (1906).”

The next Inspector of Mines report (Walsh
1910, p. 96) gives 100 feet of additional drifting.

No additional information is available on this
property.
SMITH

John R. Smith of Victor has done considerable
developmexnt in a mineralized area southwest of the
Curlew mine. An incline shaft, 170 feet long on a
55° slope, was driven in soft fault-vein. At the
time of examination, this shaft was full of water
to within 6 sets of the collar. Anocther shaft, across
the creek to the north was also inaccessible. Ore
from the 83-foot level of the first shaft consists of
galena in crushed quartz with a little pyrite. Some
steel galena is present, and is highest in silver con-
tent. Some rhodochrosite is present. The vein
strikes N. 81° E. and dips 53° SE. A short adit
near the upper shaft shows 1.5 feet of manganese
and iren-stained quarte that strikes N. 70° W.
and dips 85° NE. Tt cuts altered and silicified ar-
gillite, the bedding of which strikes N. 36° W,
and dips 63° SE.

Several hundred feet uphill {west) from the in-
clined shaft is an old, caved shaft said to be 200
feet or more in depth. Trees 10 inches in diameter
(40 years old?) have grown upon the dumo since
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this shaft was last operated. It could be that this
is the Ore Finder shaft described on a preceding
page as § miles southwest instead of northwest of
Victor, but the writer is unable to verify this con-
jecture. '

Also on the Smith property is an adit driven at
a much lower elevation than the inclined shaft,
The adit has been driven westward for over 300
feet, about the last 100 feet of which is on a strong
fault zone of heavy gouge and apparently much
movement, Fault is sparingly mineralized with
quartz and pyrite, and rhodochrosite was observed
in some of the material. Ground is heavy and
hroken in the fault zone. Some manganese and
iron-stained quartz and lead-silver ore is said to
have been developed in a 22-foot caved crosscut
off the main adit.

EIGHTMILE DISTRICT
WHITE CLOUD

The White Cloud mine is on Eightmile Creel,
about 8 miles east of Florence, through which pass
U. S, Highwav 93 and the Bitterroot branch of
the Northern Paciiic Railroad. The mine, readily
accessible by a fair gravelled road, was discovered
in 1866 and is said to have heen worked by Mar-
cus Daly for some time.

The mine was operated in the late 1890s. In
1898, Bryne (1898, p. 19) wrote: “The White
Cloud mine . . . is owned by Jameson Bowden &
Co., and operated by Clark and Wheeler . . . eight
men are employed in the mine and four on surface,
The shait is down 140 feet, and a tunnel {(from
surface) connects with the shaft above midway
of its depth . . . Hoisting is done with a 30 h. p.
Ledgerwood engine, 34-inch steel rope and bucket
... The ore is pyritic iron and gold in combination.
The mine is also equipped with a 75-ton concen-
trator.” In the following year, Byrne (1859, p. 27)
wrote, “The White Cloud mine at Pyrites was
operated in the early part of the year by Clark &
Wheeler, who, failing to make a success of the
property, abandoned it.” :

In 1911, Rowe {1911, p. 1034) wrote as follows:

“This property is incorporated and the controlling
stock is owned by J. R. Latimer of Missoula.

“The vein has a width from 10 to 30 feet with
a strike a little south of west and north of east, and
a dip of about 63° to the south. The outcrop was
followed several hundred feet, both east and west
from the portal of the old tunnel. Several assays
were made of the various outcrops and a small
armiount of gold was found in each assay. The
part of the vein that the writer [Rowe] examined
and sampled carefully was the old upper workings
which is at a depth of about 110 feet below the
outerop. The lower workings, which are nearly
200 feet below the surface, are not in good condi-
tionn and hence were not visited. However, it is

stated upon authority that the vein at a depth
of 300 feet is 10 feet wide and gives good values
in gold.

- The wein, in the upper workings, has well-
defined foot and hanging walls, with a wide selvage
wall between the vein material and the countrv
rock, showing that there has Deen a movement ol
the country rock since the vein material was de-
posited. The gangue minerals in this zome (the
oxidized zone) are calcite, gypsum {selenite) and
quartz. The ore mineral is iron pyrite carrying
zold. The quartz and iron pyrite are intimately

" mixed. The calcite is found in large bunches, and

where close to or mixed with ifron pyrite the
meteoric water percolating through these has
formed the selenite gypsum.

“The wvein, where examined, is in the oxidized
zone, or zone of secondary enrichment, Some of the
iton pyrite has been leached out, probably not
enongh, however, to make much difference 1n the
value of the ore. The gold is found entirely in the
iron pyrite, and this occurs as lenses and small
veins parallel to the strike, and alterpating with
similar hodies of quartz. The ore has undoubtedly
been deposited by the action of ascending hot
waters carrying in solution most of the vein {illing,
the heat being due largely to granitic igneous in-
trusion found in the immediate vicinity.

“Several assavs were made, running from $2.50
to $530 in gold. The assays from the lenses of the
partially oxidized iron pyrite gave $13.20, $21.08.
and $48 in gold [with gold at $20 an ounce], all
having a small amount of silver. The lenses vary
in width from a few inches to 2 or 3 feet, and in
length from a few to many feet. Owing to the
condition of the mine, nothing definite as to the
real size of the rich oxidized iron pyrite pockets
conld be learned. It is undoubtedly true, however,
that bonanzas of very rich ore will be found in
several places in the oxidized zone.

“The development in the vein consists of a tun-
nel, drifting on the vein, about 310 feet with 110
feet in depth, partially stoped out, a 3-compart-
ment shaft 165 feet below the surface. a drift run
from this shaft west, and some stoping: also a
lower crosscut tunnel, which will cut the vein 140
feet below the surface, now in 120 feet.”

According to Mineral Resources of the United
States, a small test lot of gold ore valued at $57
was shipped from the property in 1938.

In 1953 the mine appeared to have been aban-
doned for many years. There are two adits near
creek level: one, N. 47° W, 140 {eet Tong; extends
underneath a surface glory hole; the other bears
N. 553° W., extends about 210 feet to intersect the
shaft on the hill, and intersects a mineralized fault
zone from 83 to 125 feet from the portal. Veinlets
in.this zone strike N. 55-60° E. and dip 75°+SE.
At-the end of the drift, the bedding strikes N. 60°
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E. and dips 75¢ SE. From the portal to 85 feet,
the bedding strikes N, 35° to 60° W., with =
variable dip SW. No stoping was done on this
level. A windlass was rigged in the shaft, which
was open but partly caved. Vein matter con-
sisted of quartz and siderite in stringers in quartz-

ite. A third adit on the hill trends N. 67° W, and -

is about 50 feet long; at its end are a caved winze
and raise.

Parisite—Of interest Lere is the reported oc-
currence of the rare mineral parisite near Pyrites,
the. old settlement near the White Cloud mine.
Parisite is a rare complex fluocarbonate of the

rare-earth metals cerium, lanthanum, praesodyrii- |
uri1, and neodymium, from the emerald mines of

Colombia. The Montana occurrence has been
degeribed by Penfield and Warren (1899, p. 21-24),
from whose paper the m]lo*\\mrf lias been- con-
densed. ,

The matrix is a fine-grained lcosely coherent
white material which can be readily crushed with
the fingernail. It consists essentially of silica,
alumina, calcinm, and a little alkali and has the
appearance of a decomposed rhyolite or trachvte,
hut its exact nature has not been more definitely
determined. Throughout this white material, crys-
tals of pyrite and parisite are scattered, generally
isolated, but at times the parisite has grown over
angl partly or completely surrounded the pyrite
crystals, The pyrite is crystaliized in pyritohedrons
(12 pentagonal faces} modified by small faces of
the cubes and octahedron, and range in size from
microscopic to 3 mm. in diameter. The average
size of the parisite crystals, which are quite nu-
merous, is about I mm. in diameter and 10 mm. i
length. The habit is a horizontally striated hexa-
gonal shaft made up of steep pyramids in oscilla
tory combination and terminated at the end by en-
larged pyramids. The color is nearly uniform vel-
lowish-brown, The chemical formuta is [ (Ce, La,
Di}F1,Ca(CO,),, or _2[(Ce,La,D1)F}CO CaCO

CLEVEL&ND

Tle Cleveland mine is on the crest of the Sap-
phire Mountains, 1674 miles by-road east of Flor-
ence; a small village in nerthern Ravalli County.
The last 6 miles of this road is not much more
than a poor jeep trail. Only a single inaccessible
adit was observed on the property; “which appeared
to have not been worked faria great many vears.
The adit started on a course N,
on the dump is blocky banded. blue-grey argillite
with some white quartz containing specks of Timo-
nite, specular hematite and magnetite: Some brown
carbonate, ankerite or siderite, is also present in
the dump material, Mr. Schulz of Burnt Fork
had some “brown ore” from this mine that he said
would readily pan free gold. In the early davs ore
from the Cleveland mine was treated in an. ar-
rastra down hill f; om the mine. e -

41° . Material |

OTHER MINES ON EIGHTMILE CREEK
. According to the literature, there should be at
least three other mines beside the White Cloud on
Eightmile Creek. These are: LR, Annie Bell, and
Pravidence, The LR and Annie Bell are men-
tioned by Swallow in Joaquin Miller's, History of
Montana (Miller, p. 69). The Providence mine is
mentioned by Mineral Resources of the United
States, 1907, as having shipped to Hast Helcna
some ore that was mined through a 100-foot in-
clined shaft. There iz an old mine about half a
niile west of the White Cloud and on the south
side of Eightmile Creek, that could be the Provi-
dence : however local inquiry failed to yield anv
information on this or other old mines in the area.

BURNT FORK DISTRICT

i CLAREMONT

The old Claremont mine is.on Claremont Creelk.
in the NEI4 Sec. 1. T. 8 N., R. 19 W, about 12
miles by road east of Stevensville. The Jast three
miles of this road is through and around farmer’s
fields and ungraded forest trails. An old adit has
been driven into the hill on the southeast side of
the creek just a few feet above creek level. This
adit is-caved, but judging from the zize of the
dump, must be several hundred feet long. The
couritry rock here is brownish-black We'ltheunf'
argillite. Vein material on the dump consisted of
fr1'111111a1' calcite’ with copper pitch (copper & iron
oxides) stained green by malachite. Considerable
limonite is present. There are two irregular and
indefinite exposures of similar mineralized material
on the surface, one half wav up the hill and the
other near the top of the hill. Picked samples from
these exposures carried 2.5 nercent copper, but the
mineratized material as a whole is not nearly that
rich. Most of this area has been recently relocated
bv different parties.

Neo information concerning the Claremont w as
found in the literature examined.

_ IRON CAP .

The Iron Cap mine is near the head of Slocum
Creek, in Sec. 30, T.9 N., R. 18 W., about nine
iiles by road west of Stevensville.. It is developed
by a shallow vertical shaft that exposes a vein
tivo feet wide that strikes M. 20° W., and dips
vertical. The vein is composed almost entirelv of
massive specular hematite with some limonite and
guartz, No frecords of any shipments from ilis
property were found..

OVERWICH-HUGHES CREEX DISTRICT
“=Overwich and Hughes Creeks are two westward
flowing tributaries of the West Fork of Bitterroet
River, 2974 and 33 miles by road respectively south
of D'trbv the. termints of the Bitterroot Branch
of the Northern Pacific Railroad. Although a lit
tle: lode-gold mining has been done, the area is
noted _principally for._its placer gold production.
Clnanda} Creele: has been patented for two.miles
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above its mouth as placer ground, and patented
placer claims extend along Hughes Creek from a
point about a mile above Chrandal Creek nine
miles up stream to Fmmett Creek with but ote or
two small gaps. Placers have also been worked
on Mine Creek, Burrell Creek, and Lake Creek
tributaries of Hughes Creels, on Cow Creek tribu-
tary of the West Fork, and some of the tributaries
of Overwich Creek.

Placer mining started in this area about 1870.
Raymond (1870 p. 205) reports that Chinamen
were recovering “$4 to $5 per day to the hand for
a short time in the spring.” However, little can be
learned about early mining in this area prior to
1904. Since that titne, records show that the dis-
trict has never been a big producer of placer gold
and that lode mining has been relatively insignifi-
cant. Total gold and silver production since 1904
is valued at $260,000, of which placers accounted
for 98 percent and about 5 lode mines the re-
mainder. Among the lode mines mentioned in the
production records ate the Washington, Over-

Table 7—Placer production, Hughes Creek

Year Gold Silver Total

1904 . $ 18,101 $ 18,101
1908 - 2068 § 4 2,072
1909 . 4,308 g 4,317
1911 e 2,836 5 2,841
1912 5,857 10 5,867
1913 . 10,383 19 10,402
1914 oo 6,260 11 6.271
1915 . .. e eeeaeennnnas 19,190 32 19,222
1916 e 15,999 15,999
1917 e 831 3 834
1018 e 4453 18 4471
1919 1,509 3 1,512
1920 oo 130 130
1921 2,204 7 2,211
1923 938 6 044
1924 e 1,816 5 1,821
1927 e 92 92
1028 e 37 37
1930 119 - 119
1932 e 646 646
1933 1,691 2 1,693
1934 e 2,744 4 2,748
1935 . 9,774 10 9,784
1936 e 2,359 3 2,362
1937 e 1,365 1,365
1938 o 1,645 2 1,647
1939 o 3,780 2 3,782
1940 . 12,880 15 12,895
1941 803,815 86 80,901
1942 e 33,740 47 33,787
1949 3,920 9 3,929
1952 1,610 1,610
Totals ceeeeeeeeeecenee $254,100 $312 $254,412

Table 8.—Lode gold production, Hughes Creek

Year 11;1/[?:'1:: Tons Ore V(a;gledof
1923 1 (a) (b)
1924 el 8 (b)
1925 . 1 (a) (b)
1933 . 1 18 $ 535
193¢ .3 (a) (b)
1935 3 62 {b)
1938 ol 1 35 735
1939 . 2 66 1,155
1940 e, 1 31 (b)
1941 1 132 b)
1942 1 50 (M
1950 e 2 {a) 2,043
1952 1 40 175

{a) Quantity of ore not available.
(b) Value included under placers.

wich, Jim and Star, and Baker-Brickley, The tabu-
lation below shows yearly production irom both
lodes and placers.

In 1953, when visited by the writer, there was
but little activity in the district. Some prospecting
was being done on Overwich Creek. Fluorspar
was exposed on one property, (Sec. 15 (7), T. 2
S., 21 W.). Jack Sargent of Darby reported the
discovery of a contact ore deposit (tactite) be-
tween limestone and granite, with material carry-
ing as much as 14 percent lead, 20 ounces of silver,
0.4 percent copper, and 0.5 to 1.5 percent tungsten
trioxide. The deposit is on Slate Creek. G. W.
Berggeren was operating a lode mine and mill on
Taylor Creek (Sec. 34, T. 2 S., R. 21 W.). The
free-milling ore carried $25 per tor and up in gold
from a 4.5-ft. quartz vein. A. Smith operated the
Hughes Creek placer. Earl Carruthers and part-
ner were developing a hilltap placer in Sec. 35,
T.2 8, R, 21 W. Considerable work had been
done on this deposit in the past. Similar high-
level placers are said to occur elsewhere in this
area, and they may represent remnants of ancient
placers on an Eocene (?) erosion surface; and the
present day placers of Hughes Creek may have
resulted from the reworking of these older placer
deposits.

MINERAL POINT DISTRICT
COPPER CANYON

The property of the Copper Canyon Mining Co.
is on Woods Creek, at the southernmost tip of
Ravalli County. The principal development is on
Sec. 20, T. 3 5, R. 22 W, the property being
readily accessible by graveled highway and fair
country road from Darby, 43 miles to the north.

The country rock of the area is gray to greenish-
gray, thin bedded, slaty, micaceous argillite and
quartzite of the Ravalli group of the Belt series of
pre-Cambrian age. In the vicinity of the shaft the
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Figure 9.—Sketch of Copper Canyon property, Woods Creek, Ravalli County, Montana.

rocks have been intensely folded and contorted
along a shear zone which strikes about N, 45° W,
and dips 64° NE.

This shear zone is from 15 to 20 feet wide and
is mineralized by seams; stringers, and irregular
masses of quartz and of chalcopyrite and bornije.
A vertical shaft has been sunk (June 1954) on this
zone to a depth of 31 feet, No true hanging wall
or footwall was exposed in these workings. Iigh-
grade copper float across the creek to the north-
west indicates the continuation of the vein in that
direction. At the shaft, a 10-ton kidney of nearly
pure boraite-chalcopyrite ore was mined out with-
in less than 8 {feet of the surface. Some malachite
is found along {racture planes in the argillite near
the grass roots.

At the time of examination, not enough work
had been done to prove or disprove the presence
of a large copper deposit, but the showings are
sufficiently promising to warrant additional de-
velopment work.,

The writer observed mineralizaticn in a 34-foot
vertical shaft about 1,200 feet N. 75° W, from the
shaft mentioned above. This shaft is in gray to
greenish-gray argillite, which dips gently north-
west and is cut by seams of quartz and calcite.
The quartz seams contain some chalcopyrite, and
oxidized copper minerals are exposed on the sur-
face. About 150 feet to the northwest, a bulldozer

cut exposed a strong vein of white quartz and pale
buff ankerite, but no ore minerals were found in
the exposed rock.

About haliway down the hill along the road De-
tween the two shafts, an adit is driven about 50
icet northerly in slide or slump material composed
of broken gray argillite. Near the bottom of the
adit is a flat quartz vem up to two feet thick, caryy-
ing some chalcopyrite. At the end of the adit the
vein appears to turn over and assume a northerly
dip. No sinking has been done on this vein.

About 1,400 feet north of the lower shaft is an
80-foot adit {now inaccessible) driven northeast
along a thick ledge of iron ore composed of specu-
lar hematite and magnetite.

SHEEP CREEK COLUMBITE

Sheep Creek is a northward-flowing tributary of
the West Fork of Bitterroot River in the extreme
southern point of Ravalli County. The columbite
deposit 15 on the hillside east of Sheep Creek just
above (south) of its junction with the West Fork.
It is 40 miles by road south of Darby on U. 5.
Highway No. 93, and the terminus of the Bitter-
root Branch of the Northern Pacilic Railway.

Lows Erickson of Corvallis, discovered the de-
posits on identifying a columbium-bearing minegal
picked up on a prospecting trip. The identification
was verified by the Montana Bureau of Mines and
Geology. The discovery pit is on the Dark Star




54 MINES AND MINERAL DEFOSITS, MISSOULA ANDY RAVALLL COUNTIES

claim. In the main cut, the “dike” or “vein” is
exposcd 12 feet vertically., The strike is N. 6714°
W. The dike dips 77° NE at the top of the cut, but
straightens to vertical near the bottom. The width
here is 5 to 0 {eet. The “ore” is a pinkish to brown
carborate rock containing stubby prismatic crys-
tals of columbite as much as two inches across.
Yellowish crystals of monazite can be recognized
in the black columbite with a hand lens. Consider-
able vermiculite or altered hydro-biotite occurs in
the vemn. The wall rock is a fine-grained gneiss
and considerable hornblende gneiss occurs nearby.

According to a spectrographic analysis by the
U. 5. Geological Survey, the columbite contains no
tantalum, a fact verified by X-ray fluorescence by
the Montana Bureau of Mines and Geology., X-rav
fluorescence of a mixture of columbite and the
fine-grained pinkish mixture by the Dow Chemical
Co., showed the following: (No sensitivity for
elements below atomic weight 39.)

Columbium 5.0% Neodymium 0.65% Barium 0.7
Strontium  3.6% Cerium 3.0 9% Calcium 35.0%
Manganese 0.5% Lanthanum 2.0 9% Iron 2.4%

The U. S. Geological Survey tentatively identi-
fied the fine-granular pink material as “one of the
unusual rare earth carbonates similar to ancylite.”*
Most of the matrix appears to be a ferruginous cal-
cite or ankerite.

A small test shipment of selected columbite ore
was shipped to the Government purchasing depot
in South Dakota by William Van Matre of Butte
in 1955.

SULA DISTRICT
BERYL .

The beryl deposits of Ravalli County are 21s
miles north of Sula, in Sec. 32, T. 2 N, 'R, 19 W.
They are readily accessible by unimproved country
road from Sula post office on U. S. Highway No.
93. The nearest railroad to Sula is at Darby, 17
miles to the northwest. The deposits are on state-
owned Jand and so are not subject to mining loca-
tion, yet several such locations have been made.

The deposits were discovered in 1954 by Curtis

Wildey, during the course of bulldozing roads for’

logging operations. The mmain exposure obseryed
by the writer (June 1954) was in a cut showing
a vertical pegmalite dike cutting gnéissic granite
on a strike of N. 60° W, Glassy quartz, pink_ortho-
clase feldspar, and white muscovite mica, 21l very
coarsely crystalline, composed the dike. The face
of the cut and the dump had been picked abso-
Itttely clean by specimen hunters. Picking with a
small geologist’s hand-pick by the writer failed to
show up any additional crystals of beryl, yet he
was assured that this was the exposure from which

the best specimens came. Beryl crystals from this.

area are blue-green in color and range in size from

*A. E, Weissenborn, U, S. Geol. Survey, personal com-
munication to W, 8, March, Jr.

needle-like crystals to crystal a half an inch in
diameter and several inches Iong. They appear to
be very clean. About 7 pounds of crystals were
found 1n one small pocket in glassy quartz. Musco-
vite in the pegmatite dike is not commercial sheet
mica, and could be used commercially only for
scrap or ground mica. If there were a market fgr
the feldspar and the mica, it is posaible that some
beryl ore could be produced as a by-product, but
the exposures seen by the writer are of very doubt-
ful economic significance. However the writer has
been informed that the best exposures were cov-
ered over to conceal them from specimen hunters.
Af the time of examination, the writer had no guide
to these exposures, and has not had an opportunity
since to verify their existence.

LEarl Carruthers has also found beryl in pegma-
tite in this same general area. Specimens of the
Carruther's pegmatite are very similar in general
appearance to that from the Wildeyv deposits. 1t
is composed b pale pink feldspar, glassy gquartz,
and muscovite. Some imuscovite is intergrown
with quartz. Small needle-like greenish-blue or
hluish-green transparent crystals  of bervl cut
across all other minerals. In the specimens ob-
served by the writer, the beryl crystals were up to
1/10 inch in diameter and one inch long. Thev
were not very plentiful,

FROG POND BASIN DISTRICT
MONTANA PRINCE
The Montana Prince is in the southwest corner

‘of Sec. 11, T. 3 N, R. 17 W, very near ihe crest of
“the Sapphire Range. It is developed by a long adit
“starting on a course N, 85° E. The adit was in-

accessible at the time of examination, but dump
material showed the country rock to be granodior-
ite and quartz monzonite. The small amount of
mineralized material present consisted ol qoartz
with a little pyrite and sphalerite. The condition
of the surface plant indicated that the mine had
not heen operated for many vears. No records aof
production were found in published reports.

GOLD LEAF (LUTZ).

The Gold L.eaf mine is in Sec, 14, T, 3 N,, R. 17
W., about three-quarters of a mile south of the
Montana Prince. The property is owned by M.
M. Beglar. In 1910 the Gold Leaf shipped some
lead carbonate ore containing gold, silver, and a
little copper. The next reported shipment was
made in 1940 and consisted of 10 tons of ore con-
taining in all 7 ounces of gold and 31 ounces of
silver with a total value of $267. The mine is
developed by an adit crogscut and drifting, with
underground workings totaling about 1,600 feet in
fength. The country frock is granadiorite. The
principal vein strikes 5. 79° E.,"dips 59° NI, dnd
ranges in width from a few inches to 3 feet, Oré
minerals observed were quartz with a little pyrite
and galena.
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CGUTLYING MINES IN RAVALLI COUNTY
CLIFF

The Cliff mine is on Bass Creek, in Sec. 28, T.
10 N, R. 21 W, 85 miles west-southwest of Flor-
ence. The mine was located by a Mr. Trucler, hut
is now owned by John May. It is said to have
been last operated in the late 1930’s, but no records
concerning it have been found in the literature.
The mine is said to be developed by a shaft which
reportedly exposed good-looking lead-silver ore
similar to that of the Curlew and Pleasant View
mines. A 550-foct adit has been driven with the
shaft as the chiect. Information is not clear as
to whether the shaft was reached. No shipments
have been made. ‘

STARR

According to the Forest Service map of the east
half, Bitterroot National Forest (1950}, the Starr
mine is on Big Creek in Sec. 36, T. & N,, R, 22 W,
10.8 airline miles due west of Stevensville.

NONMETALLIC
MINERAL DEPQOSITS IN
RAVALLI COUNTY

CLAY

Rowe (1908a) describes the clay deposits of
Ravalli County as follows:

“Many clay deposits are found in this county,
especially in the Bitterroot Valley. Samples have
been sent to the University from Victor, Stevens-
ville, Hamilton, Corvallis, Darby, Grantsdale . . .
and most of them show good promise . . . One of
the largest deposits of clay in this county is found
near Grantsdale, and is a good pottery clay . . .
The beds . . ., are on the Bush place south of
Grantsdale and are extensive enough to keep a
dozen potteries running on indefinite time. Their
existence has been known for some time, and ire-
quent tests, showing it to be a first class pottery
clay, have been made. It burns into a hard, dur-
able ware, and takes an excellent glaze . . .

“A white clay deposit has been reported from
Blodgett Canyon near Hamilton, which parties
claim to be a first class clay, nearly kaolinite.”

COAL

The coal deposits of Ravalli County were first
described by Lindgren (1903, p. 111-112) and later
by Rowe (1906, p. 62-64) also Pardee (1913, p.
229-242). The deposits are all in the southern part
of the county, about 214 miles north of Darhy
{Nicholson mine), on Coal Creek (Wards Mine),
and on Hughes Creek near Alta. The coal is all
lignite of Tertiary age. Although the deposits
have produced, they were inactive in 1953,

NICHOLSON COAL MINE

Nicholson mine is in the NWi; Sec. 34,
T.4 N, R. 21 W., about 3 miles north of Darby
and west of the Bitterroot River. The deposit was
discovered by Mr. D. D. Nicholson of Darby, Rowe
{1906, p. 62-064), mentioned two seams: an upper
seam 5 feet thick developed by an entry 75 feet
long, and a lower seam 8 feet thick developed by
an entry 90 feet long. The seams “contain clay
nodules, but these can be cleaned in mining and
will not materially interfere with the quality of
the lignite.” .

The mine was inaccessible in 1953.

Following is an analysis of a sample taken by T.
P. Rowe 1n 1906 and analysed by the U, S, Bureau
of Mines. _

OTHER OCCCURRENCES

Rowe (1906, p. 62-64) reports a bed of lignite 13
feet thick on Coal Creek. Some coal is said to have
been mined from this deposit by Mr. Sid Ward.
Rowe gave the analyses of the coal as {ollows:
moisture 16.3 percent, volatile matter 31.3 percent,
fixed carbon 36.9 percent, and ash i153.5. A search
for this mine by the writer was unsuccessful.

Coal has also been reported on Hughes Creek
near Alta, in beds from 5 to 25 feet thick. The
occurrence was not verified by the writer.

CRYSTAL MTN. FLUORITE DEPOSITS

The Crystal Mountain fluarite deposits are on
the Rye Creek-Sleeping Child divide in Sec. 17,
and 18, T. 3 N, R. 18 W, in scuthwestern Ravalli
County. The present operating pit is 26 miles by
road from Darby and lies at an elevation of 6,800
feet above sea level. The area is heavily wooded,
except for the outcrops themselves which are ab-
solutely devoid of vegetation.

Table 9.-—Analyses of coal from Nicholson mine.
{Analyzed by U, S, Bureau of Mines)

Air drying Form of . Volatile Fixed
Lab No. loss Analysis* Moisture Matter Carbon Ash Sulphur
3598 20,0 A 306 J6.2. 208 12.4 0.66
B 13.2 453 260 155 0.82
C 522 30.0 17.8 0.95
D (3.5 36.5 115
*A. " As received.
B. Dried to constant weight.
C. Moisture iree,
D. Moisture and ash free.
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The deposits were first noted by A, E. Cumley
and L. I. Thompson in 1937, while they were
building the Forest Service tra1l along the Rye
Creek- lﬁepmg Child divide. The trail passed di-
rectly over the eastern or Retirement outcrops.
{See plate 10), but no one recognized the mineral.
In 1931, Cumiey and Thompson saw a coliection
of minerals in Darby and remembered the flou-
rite outcrops; they were persuaded to return to
the outerops for samples of what they thought
was beryl. (The green {luprite of Clyqtal nmoun-
tain greatly resembles pale green transparent
beryl or aquamarine.) During this vear, Cumley
and Thompson, with R. D. Flightner, staked the
present claims, and, on recommendation of P. H
Toepfer of the U. S, Bureau of Mines, sent sam-
ples of the material to that Bureau’s offices in Al-
bany, Oregon, where they were, of course, identi-
fied as high grade fluorspar. The Dureau of Mines
then ploceeded to develop the deposits by bull-
dozer trenchings, blasting and sampling. The re-
sults of the Burean's testing was published as Re-
pert of Investigation 4916 {Taber, 1952).

In 1952 the open pit on the Lumberjack outcrops
was operated by the Cummings-Roberts Engineer-
ing Co., of Compton, Calz[mma, and the first com-
mercial shipment was made in September for this
year totaled 16,160 tons. Due to lessened demand
shipments in 1053 totaled only about 5,000 tons.
Shipments for 1954 and 1955 were 16,936 tons and
280931 tons respectively. Production for 1950
(Hunt, 1957) is given as “some 50,000 tons.” The
fluorspar is shipped to the Geneva plant of the
U], & Steel Corporation in Utah, and to other pur-
chasers in Seattle, Portland, San Francisco, Los
Angels, and Chicago. Shipments are made under
contract in large veolume to steel companies,
foundries, and ceramic plants. Some single carlot
sales are also made.

The deposits occur in two separate groups of
outcrops 3,000 feet apart. The smaller, Retirement
group consists of two smalil elliptical outcrops
about 60 feet wide and 150 feet long, lying near
the section line between Sections 17 and 18, at an
elevation of 7,300 feet above sea level. These out-
crops are on the crests of small knolls and do not
appear to be very thick. Their attitude suggests
the erosional remnants of a flat-lying vein. A mass
of white quartz overlies the western outcrop and
veinlets of glags quartz occurs in the flat-lying
footwall, which consists of granite and fine-grained
grey gneiss.

The larger Lumberjack group of outcrops are
in the NIE14 SWi{ Sec. 18, T, 3 N.. R, 18 W, at
an elevation about 430 feet lower. This group
comprises several fairly large irregular closely
spaced depesits in granite (See ])1’11:6 10). These
deposits are being mmed by open pit methods at
present. Stripping and mining has disclosed these
deposits to be flat-dipping tabular-lenticular qre

bodies with a southeasterly dip of 10° to 35°.
Individual outcrops are separated by granite dikes.
Recent development seems to indicate that the de-
posits continue below the surface down-dip.

The filuorite i{s exceptionally pure and remark-
ably untiorm in appearance and quality. It ranges
i color from pure white through pale green to
deep purple. The deep purple Tluorite bleaches
white in the synlight at the outcrop. The ma-
terial 1s eoarsely crystalline, the individual grains
ranging in diameter from about one tenth of an
inchh to as much as one inch, but on the whole
averaging less than a hall an inch. The impurities
are chalky white altered feldspar, sericite, quartz,
and black biotite mica. Average grade of the ma-
terial 13 better than 96 percent calcium fluoride,
Weighted averages of & samples taken by the U,
S. RBureau of Mines showed 97.2 percent calcium
{luorlde, 1.44 percent silica and 0.13 percent iron.

Jesides the elements of fluorite, calcium and flou-
rine, spectrographic analysis showed the presence
of very small amounts of aluminum, magnesium.
iron, sillicon, sodiwm, zirconium, copper, cobalt,
bariam, nickel, titanium, and columbium.

Peneficiation tests were made on the material
by the U. S. Bureau of Mines, and the following
conclusions were reached (Tabor, 1952, p. 7).

1. Caleulated heads on various tests range
from 938 to 96.2, and the head assay ligure was
therefore discounted.

“2. By crushing to minus Y-inch, and screen-
ing at 35-mesh, the oversize may be recovered as
a pxoduct containing 97.67 percent CaF, account-
ing for 93.5 percent of the fluorspar present. Qther
assays are: 5i0,, 0.82; Fe,O,, 0.21; CaCO, 0.20;
S, 0.05; Pb, less than 003, Ln lus than 01 per-
cent.

“3. The minus M-inch feed, may, alternatively,
be screened at 10-mesh, and the oversize bene-
ficiated by a sink-float operation; the resulting
concentrate contains 98.8 percent CaF,, with 79.6
percent recovery. The undersize, ground o minus
28-mesh, may be passed through a wet cyclone to
recover a second concentrate of 97.8 percent, with
7.8 percent additional recovery. Combined con-
ceitrates will have the following average analvysis,
in percent: Cal,, 98.7; SiO,, 023 CaCOD, 0.54;
S, less than O 30 Pb less than OGD A less than
0.1; Fe,O,, 0.10.

“4, Tailings from either of the alternative pro-
cedures will make acceptable flotation heads

“5. The major portion of the gangue material
is found in the minus 65-mesh fraction.”

Due to the increasing amounts of impurities,
immainly granite, in the ore, more careful selective
open pit mining and sorting must be done. At the
pit, two Iront-end tractor-type toaders have proved
more flexible and efficient than the old type power
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Figure 10.—Map showing location of Vermiculite deposits near Hamilton, Montana,

shovels. Late in 1956, a crushing, screening, and
sorting plant was erected near the pit. The plant
has a capacity of 400 tons of coarse metallurgical
grade fluorspar per 8-hour shift. Larger pieces
of granite waste rock are picked out on a con-
veyor belt, and the fines from screening are stock-
piled for future milling and production of acid
grade fluorspar.

PUMICITE

Rowe (1903) has described the pumicite de-
posits in Ravalli County as follows:

“The ash beds . are among the best in the
state. They are . . . in the Bitterroot Valley and
the largest are near Victor . . . on the east side of
the valley and along the foothills. The best out-
crop is where a mountain stream has done a vast
amount of eroding, and a bank 70 feet high is
exposed.

“The first 40 feet of this bluff is . . . clay. Above
this a layer of coarse but compact ash ahout 8 feet
in thickness, and immediately above this is a layer
from 2 to 4 feet of very pure fine ash. The re-
maining 18 or 20 feet is clay, gravel, and volcanic
rocks.

“Scattered through the lavers of ash are some
very beautiful but peculiar concretionary struc-
tures. These concretions are of two kinds, The
first kind are nodules of common quartz and mica
sand with a calcareous cement, containing very
little if any of the ash in its interior makeup. The
second kind are composed of very pure ash ce-
mented with calcareous material. As is usual
with certain kinds of concretions, these have a
more or less concentric structure and many of
them nearly spherical in form. The most common
form is where several little nodules are joined to-
gether, like a many-pronged potato.

“The deposits in this county are very distinctly
stratified and in most places the color is lavender.”

VERMICULITE EAST OF HAMILTON

The vermiculite deposits of Ravalli County are
about 11 air-line miles due east of Hamilton, the
County seat. From Hamilton, they can be reached
by 6 miles of graded road and 12 miles of rough
mountain road. The area is near the crest of the
Sapphire Mountains at an elevation between 7,000
and 8,000 feet above sea level. Skalkaho Road
(State Highway No. 38) passes within 214 miles
to the east of the area, but there is no connecting
road in this direction. The region is drained by
the headwaters of Girds Creek and St. Clair Creek,
a tributary of Girds Creek.

The first claims on the vermiculite were lo-
cated in 1930 by S. H. Chamberlain and associ-
ates. In the next three vears, several shallow pits
and short adits were excavated to prospect. Sev-
eral companies have shown interest in the deposits,
but none has entered into any extensive explora-
tion. A small amount of the vermiculite has been
expanded and marketed locally, but when visited
by the writer in 1953, there was no activity in the
area.

The deposits were first studied by Perry (1948)
who gives the following account of them:

“The vermiculite occurs in an intrusion of py-
roxenite . . . which ctits impure limestone and ar-
gillite of the Newland formation of the Belt series
of pre-Cambrian age. Associated with the py-
roxenite are intrusive masses of syenite and also
pegmatite dikes. Extensive areas of granitic in-
trusions (quartz monzonite) are also present in
this general region, and they probably mark the
eastern margin of the Tdaho hatholith. In general,
the area underlain by pyroxenite is soil covered,
but exposures of underlying rock may be observed
plentiful enough to permit detailed mapping.

“Petrographic studies of the rock types and min-
eral alteration shows that these deposits are very
similar to the Libby deposit in all of its general
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characteristics, although the two are 173 miles
apart. Additional rock types (besides pyroexnite
and syenite} are hornblendite and meladiorite, both
of which resemble pyroxenite in hand specimen.
Both magnetite and titanite (sphene) are plentiful,
the former ranging up to 15 percent and the latter
up te 4 percent. Apatite is plentiful also, and un-
usual silicate minerals such as tourmaline and
titaniferous garnet may be observed.

“The wvermiculite (or hydro-bictite at some
places) occurs as disseminations and as concen-
trations in the pyroxenite. Some occurs in dike-
like or tabular bodies six inches to two or three
feet in width in which crystals one to four inches
in diameter are present, Many of these stringer-
like concentrations cut the pyroxenite nearly ver-
tically. Such a condition was observed near the
west end of the area, but it is probable that similar
conditions occur elsewhere. Some basic pegma-
tite is present. Much of the Vermiculite is fine
grained (1/32 to 1/8inch) and occurs in a more
or less solid mass sparsely mixed with other min-
erals. Such is the case on Horse Ridge, a narrow
ridge extending south-southwestward at about the
middle of the area. Only trenches and pits have

been dug at this location, but there appears to be
a sizeable concentration which grades into the
pyroxenite on its margins, About one mile east of
Horse Ridge additional occurrences may be ob-
served. A 50-foot adit has been driven into a mass
of the mica-like material, and vermiculite is present
throughout its length. Several pits have been dug
nearby, and vermiculite is exposed in road cuts
along the switch-backs which take the road to the
divide of drainage. On the divide at 8000 feet al-
titude are more pits in vermiculite-bearing rock.

“Preliminary tests show that the vermiculite
from different places exhibits somewhat different
ability for expansion, however material of com-
mercial grade is present. Material from the cen-
tral part of the area {Horse Ridge) which weighed
86.6 pounds per cubic foot unexpanded, yielded
an expanded material weighing 11.2 pounds per
cubic foot. This material contained about 18 per-
cent of material that did not respond to expansion
processes. Another sample, small in size, had a
weight of between 60 to 70 pounds per cubic foot
hefore expansion, and about 15 pounds per cubic
after expansion.”
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APPENDIX I—GLOSSARY OF MINERAL NAMES

Actinolite, calcium-magnesium-iron silicate. A green am-
phihole.

Agate, microscopically crystalline quartz, banded chal-
cedony.

Albite, soda plagioclase, a feldspar, white.
Amethyst, purple quartz.

Amphibole, a complex silicate and common rock-forming
mineral, usually dark-colored,

Ancylite, a pinkish rare-earth carbonate,
Andesine, a plagioclase feldspar.

Anglesite, grey lead sulfate formed in oxidized portions of
lead-bearing veins.

Ankerite, a calcite-gronp mineral coataining iron and
manganese, Light-colored.

Apatite, calcium phosphate, an accessory mineral in igne-
ous rocks.

Aragonite, calcium carbonate, differing from calcite in
erystal form.

Argillite, an indurated shale, partly recrystallized, softer
than quartzite.

Arsenopyrite, iron-arsenic sulfide, a gangue mineral in
many gold veins, Tin-white.

Asbestos, fiberous amphibole or
green.

chirysotile. White tg

Augite, aluminous pyroxene, a common rock-forming min-
eral, usually dark-colored. : :

Azurite, blue copper carbonate, a secondary mineral in
copper veins. .

Barite, barium sulfate, a commercially important non-
metallic mineral, usually white. Very heavy.

Beryl, beryiium-aluminum silicate, an ore of beryllium
metal. Blue-green, Emerald is the precious variety of
beryl.

Biotite, black mica, a common rock-forming mineral.

Bornite, copper-iron sulfide, a copper mineral of the sul-
fide zone.

Boulangerite, lead-antimony sulfide.

Brookite, titanium dioxide, an accessory mineral in iguae-
ous rock.

Calamine, white or grey zinc silicate, found in oxidized
zontes of zinc-bearing vein.

Calcite, common form of calcium carbonate, usually white
or light-colored.

Cassiterite, tin oxide, a heavy mineral found in some
placers.

Cerussite, lead carbonate, foulhd in oxidized zones of lead-
bearing veins.

Chalcanthite, copper salfate, blue vitriol, found in work-
ings of some copper mines.
Chalcedony, a microscopically crystalline quartz. Agate.

Chalcocite, copper sulfide, a copper mineral of the sulfide
zole.

Chalcopyrite, copper-iron sulfide, a primary copper min-
eral.

Chert, vety line-grained silica,

Chlorite, a soft greenish micaceous mineral of altered
rocks,

Chiromite, black iron-chromium oxide, @ ore of chromium
metal.

Chrysocolla, copper silicate, hlue-green, found in oxidized
copper-hearing veins.

Chrysotile, the highest grade form of ashestos. Greenish
when compact.

Cobaltite, cobalt-arsenic sulfide.

Columbite, black iron-columbiunt oxide, an ore of colum-
bium (niobium},

Covellite, deep blue copper sulfide found in zones of sec-
ondary sulfide earichment.

Cuprite, red copper oxide, found M oxidized copper-hear-
iprite, \ pp
ing veins.

Dolomite, calcium-magnesium carbonate, a calcite group

mineral, usually light-colored.
Enargite, copper-arsenic sulfide, Iron-grey,

Epidote, green calcium-iron-aluminum silicate found in
contact zone,

Famatinite, copper-antimony sulfide, simifar to ehargite.

Feldspar, an aluminum silicate with potassium or sodium
and calcium,

Fluorite, calcinum fluoride, an important nonmetallic min-
eral. White to purple.

Galena, lead sulfide, the principal primary ore of lead,

Garaet, complex silicate found in contact zones. Red,
brown, green, or black,

Glauconite, green silicate of potassium and iron.

Goethite, brown iron oxide, a erystalline form of limonite.

Graphite, native carbon, an important nonmetallic min-
eral, Black, Soft.

Grossularite, green garnet.

Gypsum, calcium sulfate, a common secdndary mineral.
Colorless or white.

Hematite, red iron oxide, an ore of iron under certain
conditions,

Hemimorphite, another name for calamine, zine silicate.

Hornblende, a dark-green to biack amphibole, a common
migeral.

Huebnerite, calcium tungstate, an ore of tungsten. Brown-
ish-black,

Iimenite, black iron-titanium
mineral of igneous rocks.

Jasper, red or brown fine-grained gquartz.

Kaolin, white aluminum silicate, a high-grade clay min-
eral,

oxide, common accessory

Lignite, soft coal.

Limonite, vellow to brown iron oxide.

Magnetite, black magnetic iron oxide.

Malachite, green copper carbonate, a secondary mineral.
Marmatite, black iron-bearing zinc sulfide. '
Massicot, yellow lead oxide.

Melaconite, black copper oxide,

Mica, group name for minerals of flaky structure.
Microcline, a potassium feldspar. Usually pale green.

Molybdenite, molybdenum sulfide, principal
molybdenum metal. Shiny black, soft.

Monazite, a yellow rare-earth-thorium phosphate, radio-
_ active,

ore of

Muscovite, white mica.
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Oligoclase, a sodium-calcium plagioclase feldspar. Light-
colored.

Olivine, green magnesium silicate, occurs in dark-colored
igneous rocks,

Opal, amorphous silica.
Orthoclase, a potassinm feldspar. White to pinl.

Parisite, 2 very rare fluocarbonate of the rare earths
found only in Columbia and at the White Cloud mine
east of Florence.

Pitchblende, uranium oxides, Black, pitch-like but hard.
Plagioclase, sodium-calciem feldspars, a group name.

Powellite, calcium molybdate, may also contain tung-
sten, White to yellow, fluoresces yellow.

Psilomelane, black maganese oxide also containing bari-
um.

Pyrite, iron sulfide, common gangue mineral in metalli-
ferous veins,

Pyrolusite, soft black maganese dioxide, an ore of man-
ganese.

Pyroxene, a complex group of common
minerals.

rock-forming

Pyrrhotite, magnetic iron sulfide. Bronze-colored.
Quartz, silicon dioxide, the most conumon mineral.
Quartzite, recrystailized sandstone.
Rhodonite, pink manganese silicate.

Rhodochrosite, pink manganese carbonate, an ore of man-
ganese,

Specularite, specular hematite, flaky iron-grey oxide with
a red streak.

Samarskite, black, contains columbium,
earths, and uranium.

fantalum, rare

Fluo-

Scheclite, calcium tungstate, an ore of tungsten,
resces blue-white,

Sericite, very fine-grained muscovite or white mica,
Serpentine, maguesium silicate. Usually green.

Siderite, iron carhonate, a calcite group mineral. Light-

tan to brown.

Smithsonite, zine carbonate, found in oxidized zine de-
posits. Light-colered.

Sphalerite, zinc sulfide, principal primary orc of =zinc.

Yellow to black.

Sphene, calclum-titanium silicate, an accessory mineral in
igneous rocks,

Strontianite, sirontium carbonate. Light-colored.
Talc, magnesium silicate, Soft, usually white.
Tennantite, copper-arsenic sulfide, “grey copper”.
Tenorite, black copper oxide.

Tetrahedrite, antimony sulfide, “grey copper”.
Thetite, thoriwm silicate,

Titanite, same as sphene.

Fourmaline, boron-bearitng silicate, Usnally black, may

be red or green.
Tremolite, light-colored amphibole.
Vermiculite, a hydro-mica that exfoliates on heating.

Zircon, zirconium silicate, a common accessory mineral
Fluoresces bright orange.
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INDEX TO MINING PROPERTIES AND

OPERATORS
AJADEINE oot s o vemaeae e e enemines 10,25 | Cummings-Roberts Engmeermg O T
N Y L1 s RO 8,14,36 | Curlew S .5, 18,19, 20, 21, 22 47
ALET, Lo oottt eee e ee e e e e 38 | Curlew district .o 47
Anchor ... w9 | Curlew Mining Co... 19, 48
Anna Beli. 531 | Curlew placer ... 20
Arkansas e -..2% | Dahl, Ole ........... B 1 |
Arkansas Traveler e eeneene e e 9 | Daly, Marcus .. 30
Arm & Hammier o creeees 13,28 | Dandy oo .
Arrowhead Lease w32 | Davey placer ......... 1,12
Asbestos ... .42 | Depression placer ________ 3,14
Baker- Brickiy 21,52 | Devon & Barret placero oo eoseneeenn 13
Barite ... et eae e e earo ettt eeemamas s earmens s 42 | Discovery placer ...
Barret & Co.. . o DI e 13 14, 15 27
Barret placer e . .14 | Dixon, Kime & CO
Bass, W. Eo....... S A9 | DOMUNEO oottt 9
Beaver Dredging Cooeiii. 14,15 | Fagle oo _.9
Beecher 8 | Bast GAfet e oo e
Beryl ... East Mammoth ..
Betty Ann placer Easy Find placer e e

Big Boulder placer
Bix Six Mining Co.
Billy Boy .
Bitterroot Prince ..

Black Hawk
Blacktail .......
Blue Bell ...
Blue Bird oot
Bob Cat placer..
Boyd placer ...
Brickley placer .
BUCKEYE et ieme e e eeennen
BUIEOI oo eeeeeeemee e eeme et emrmeas e e mns mn e eaeneares A

Bunker Hill oo e e 11
BUrnt Forks Qistrotoooom oo oeeeee e 51
Camas PlaCer e et e 20
Canusco, Inc. e 15, 16
Cape Notme ...

Cape Nome Copper e

Cape Nome Miing Co..
Carruthers, Farl e,
Cato .oeeee. .
Chamberlain, S, H. s
Champe, B. W
Charceal . -
Chicago, 7\111 St P. Ry o
Chickaman
Chloride ...... -
Chrysalis placer e e
Claremont
Clark & Wheeler..
Clay
Clear Grit ...
Clemantha .

Cleveland e

Cliff

Clinton district ..o ieeeve e

Coal e

Coloma dISTTCt woi e et reer e e
COlUMNBITE oot eeeee e emer s arae o ser e eeaans 53
Comet .....ee. .10, 26, 27
Conflict ... 14
Cook, A. ... 15,32
Copper Bell ... ..36
(000 T 0TSl 505 1 TS 52
Copper Canvon Mmmo' Co .......................... 53
Copper CIiff . '
Copper CIiff QIS HEICE oo oo 28
Copper QUEen .o e L1
CopPersImIth oo e e e 41
Coppersmith Min. & MilL Co. ... 41
Cow Creek placer... e .19
Crystal Mtn Fluorite............. 22, 56
Cumley, A, B e e 56

Eagy Strike placer....
Fightmile district .

Eightmile placer ...
Eldorado oo
Elizabeth ccmeniounes
Ellis Gold Mines Co..
Elk Creek district ..
Elk Creck l)lacer._

Erickson, Louis . 53
EXTRMSION oot e e e
Finlen & Sheridanp Min, Co..

Flightner, R Do, 56
Fhuorite woeeveeeeneee. .45
Frances Copper ... 39

Gold Bond Min. Co.
Golf Leaf wveeceeeeene

Golden Snake, DlaCeT e 12, 13
Grass Widow coeeoeeceeeee w36
Hamilton-Victor Min, & Mill, Co .21, 48
Hamilton-Victor Reduction Co L20,48
Haparanda oo .9, 25

Hard Chance placer....

Hauttula ...38
Heecla Min. CO... 15, 31
Helena-Victor Min, Co.. A7
Hellgate Coal mine oo e e .44

Hemisphere ..
Hewitt, C. L..._...
Hidden Treasutrc

TTODO e 36
Hogue placer ... . 20 21,22
Holliday .......... ettt e e e s m e anian s aee e anmnn 42
Homestake placer ................ et e emesemeee e eea s am aremeeeeemmmnes araan 20
Hopeless Hole placer . ,..‘13
Housum DlaCeT oot
Hughes Creek e 8,18, 19, 20, 21
Hughes Creek district 51
Hughes Creek Dredging Cow oo 19,22
Hughes Creek Hydmuhc L0 TR 19
Idaho - R .

Impenal piacer

Inverness ...
Tron Cap coeeeeecee

Jack Pot oo 12
Jameson-Bowden & Co... 50
JAmeson Placer et e 13

Jim placer
Jim & Star...
Tosephine ..

Katie oo 212
Keime ... .33
Keime Bros, ... ;
Kennebeck . 3,9 12
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Kennedy Creel draina@e. s 10
Kennedy Creek mine.oeoo e 15
Kennedy Creek placer 10,13, 14
Kenneth, T, Pt 47
L&R.. . 9,51
Lamon, W e 38
Larson, Carl 36
Latimer, J. R . [ 54
Lawson .. ... 39
Lawyvers Combination eeoeceeceeeesenee comeaen 11, 12,40
LeChambre placer o e 1
Lent . . . 9
I T A SO 11,31
Liberty placer ... 13
Tinton & AUSHia e e anees e ceeaeee 15
Linton Mines .... .16, 31
Linton, T. J oo . 31
Little Marion placcr ................................................................... 14
Lolo Creek Mines 39
IS A O 3 O
Fucerne placer .
Lucky Boy ..

Lutz

Lyons Const Co .- 16, 46
Main & Montana Copper O T - 12
Malow & Christman.. 16
Mammoth . — 11 13 14, 15 16, 76 27
Marco placer ............................................................................... 13
Marion Creel placer 10,12, 13, 14
Marting, eemeremenens e emeaeasemams e bt anreenss 10, 11
Masculine

Mayilower e

McCorntick placer et 1(} 78 15
L 0 1 O U R 9
Mineral Poiftt diSHriCt —ooommmooommooosoressoooone 52
MISSOUIA oo ene

Missoula Min., Assoc
Missoulian .
Montana oo
Montana Center
Montana Gold Mines Co..

Montana Prince ... . 54
Montana-Washington Mines Covoeoeeervcieeeene. R 19
Morse & Kennedy - 25
Mosby, A T - 36
BT T o o O

Mountain View ... 13,14, 2‘3
National Lead Co....

Nicholson Coal mine.....

Nicholson, D. Do

Ninemile district .
Ninemile mine ......
Ninemile Min. Co..
Ninemile placers .
Noramn Rodgers Min, Counoeerieeeeeeceeeeeeeeie
Northern Pacific ...
Northern Spy e,
Northern Star ..
Northern Yuba
Ohio .
Chio Min. & Dev. Co
Old Cabin placer
Olympiad . I

Ore Finder ... . 18, 49
Ore FInder Mitt, GOt eeeeeseeeeeeeemsan e 49
Oro placer . e nee e 14
Overwich ... - .52
Overwich district v, . 19 20 51
Pathfinder oo .19
Paying Teller .. 42
Petty Creek ... 11 12 13
Piegan placer e 13
Pine Creek placer . 10, 11,12
Pioneer Corp. ... .32
Pleasant View .. 8 18 19 48
Pleasant View dlstrlct - v

Portia ...
Potomac Loppm Co

Potomac Copper ‘\immc Co
Potomac district ...
Potosi
P. R, Me. placer
Providence ...
Provisional
Pumicite ...
Quf_mtodc Min.
Quartz Creelt placer ...
Queen Mary
Rambler
Raush, Otis .
Renegade e
Roval ..
Royal I\Im CO

San Martina ...

San Pit placer

Sargeant, Jack .

Savage .
Schooner Gulch plac"l
Scott placer ...
Shawbut ...
Sheep Creek C’olum nte
Shiely, J. 1., Coveme
Sheldon oo
Shipler, W, P.

Slide PIACET e
Smith, J. R. ... .
Smith placer .o
Southern Cross oo
Speculator Min. Conreerneee
Starr .. .
Stevens, W, T
Stevensville placer
Stone
Stone, B, A. C.....

Summitt PIACET ceecoreeeen oot
Sweathouse Creek e
Terry, E, R

Thanksgiving ...
The Bench placer....
Thibodeau Coal min
Thompson, L. L.
Tom Thumb placer...
Tom Tom placer.....
Tout, B, F....
Tout, C. A...
Treasurer
Triangle
Triantler ...
Twinr Creelt place
Union Constr, Co...
U. 8, Grant...
Valley ..
Van Matre, \Vz jiky
Vermiculite ...
Vermiculite T’loducts Co..
Victor Dev. Covereeennnee.
Victor Orchard ..
Victor Reduction Co .
Vincent & L.ewis..
Wallace ..
Wallace district ...
Ward, 5. M.
\Vashing‘ton N
Weaver Dredging
Webster oo
West Point ...
Whaley, M, L.
Whippoorwill ...
White Cloud ...
Wildey, Curtis
Wisconsin
Wood placer _
Wood Placer Min, Couvnen









