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Geology and ore deposits of the Tlk City, Orogrande,
Buffalo Rump, and Tenmile districts, Idaho
County, Idaho

By P. J. Shenon and J. C. Leed
Abstract

This report presents the preliminary results of the authors' field work
in 1931 and 1932 in the drainage basin of the South Fork of the Clearwater
River and just south of the divide between that stream and Salmon River.

The oldest rocks of the area are gneisses, schists, quartzites, and
limestones and appear to belong to the Belt series. These old rocks were
intruded and injected by quartz monzonite and granodiorite of the Idaho
batholith in or before late Crectaceous time. Remnants of a widespread ero-
sion surface cover parts of the area. Feulting and warping of the partly dis-
sected peneplain, possidly in Miocene time, formed certain basinlike depres—
sions in which were deposited gravel, sand, and clay. Only the higher parts
of the area, arouud Bufialo Hump, have been glaciated.

The total production of the area has probably been between $15, 000, 000
and $25,000,000, but records are incompletee. Most of the production has come
from placer mines.

The gold lode deposits are classified as vein deposits, including fissure
veins and bedded veins, and disseminated deposits. The placers comprise the
high-level type, the reconcentrated type, and the recent stream type.

The lode gold has come mainly from fissure veins. The veins in the Elk
City district are arranged radislly within sbout 2 miles of a curving contact
of granodiorite and gneiss. They dip steeply and stand at nearly right angles
to a linear schistosity, or stretching, in the country rocks. The veins of
the Buffalo Hump district are in schist or quartz monzonite at the crest of
a large isoclinal anticline which has been invaded by the batholith. They
apparently bear no structural relationship to the linear schistosity in the
vicinity and in that respect differ from the Elk City veins, although they are
O0therwise similar. The veins in the Temmile and Orogrande districts in many
respects resemble those of the Elk City and Buffalo Hump systems.

The transportation facilities of the districts have been greatly improved
by the completion in the fall of 1932 of a good highway up the South Fork of
the Clearwater River to Elk City. This should be a stimulus to the mining
activity of the region.

About 55 lode mines and prospects and 17 placer properties are briefly
described in this report.
1



83103

Introduction
Field work and acknowledgments

A cooperative survey by the United States Geological Survey and the
Idaho Bureau of Mines and Geology during thne field seasons of 1031 and 1932
included the Elk City, Orogrande, Buffalo Hump (Robbins), and Tenmile (Golden)
districtse A paper on the geology of the Elk City district, with special
reference to the structural setting of the veins, has been submitted for
publication, and a paper that will include a discussion of the auriferous
gravel of the Elk and Newsome Creek basins is in preparation. The writers
wish to acknowledge the able and energetic field assistence of G. D. Emigh
and Harold Thomas and the courteous and helpful aid of the United States
Forest Service and of many of the inhsbitants of the region, particularly
Messrs. Reuben McGregnr and A. F. and Charles Schultz, all of whom gave freely

of their time on many occasions.
Bibliography

The following list includes the principal papers that bear directly on
the geology and ore deposits of all or parts of the districts covered:

Whittle, C. H., The Buffalo Hump mining camp, Idaho: Eng. and Min. Jour.,
vols A8, pps 215-216, 1899,

Lindgren, Waldemar, A geological reconnaissance across the Bitterroot
Range and Clearwater Mountains in Montana and Idaho: U. S. Geol. Survey Prof.
Paper 27, 1904,

Jellum, S. P., Some central Idsho gold districts, Northwest Min. News,
publishers, 1909, ;

Flagg, Ae L., Buffalo Hump mining district: Min. and Eng. World, vole
38, pp. 813-814, 1913, :

Flage, Ae L., The Elk City mining district, Idaho County, Idaho: Am.
Inst, Min. Eng. Trans., vol. 45, pp. 113122, 1913.

Livingston, D. C., and Stewart, C. A., The geology and ore depos?ts of
the Dixie mining district, Idaho, with metallurgical notest Idaho Univ. Bull.,

vol., 9, no. 2, 1914.

Thomson, F. A., and Ballard, S. M., Geology and gold resources of north-
central Idaho: Idaho Bur. Mines and Geology Bull. 7, 1024. ,

Thomson, F. A., Gold veins of sundry areas in the Idaho batholith: Zng.
and Min. Jour.-Press, vol. 118, pp. 533-540, 1924.

2
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Beckwith, R. H., Geological setting of the Idaho batholith: Pan .—Am.
Geologist, vole. 45, na. 5, pp. 359-376, June, 1926,

Beckwith, R. H., Quartz veins of the Buffalo Hump: Pan-Am. Geologist,
vol. 46, noe. 2, pp. 111-120, Sept., 1926.

Beckwith; R. H., Ore depositisn at Buffalo Hump: Pan-Am. Geologist, vole
48, no. 3, ppe 191~194, Oct., 1927,

Beckwith, R. H., The geology and ore deposits of the Buffalo Hump dis—
trict: New York Acad. Sci. Annals, vol. 30, pp. 263-206, Oct., 1928.

History and production

According to Thomson and Ballardl/ gold was discovered on Orofino Creek
by a trapper named Jack Lassier in 1857. The credit for the discovery of gold
in the Clearwater country, however, is ordinarily given to Capt. E. D.
Pierce,2/ who with a party of less than 40 men returned in the fall of 1860 to
that region, with which he already was familiar, and founded Pierce City, at
the mouth of Canal Gulch on Orofino Creek. Pierce City was the distribution
point from which in the next few years many prospectors spread over the drain-
age areas of the Upper South Fork and even into the Salmon River country.

Placer gold was discovered at Elk City and along Newsome Creek in 1861,5/
and by fall over 2,000 pesple had flocked to the new diggings. By 1872 the
richer and more accessible ground was largely worked out, and most of the
white miners had left the field to the Chinese, who ceme in great numbers.
When the Chinese miners had worked over the ground left by the white miners,
as well as many of the old tailings dumps, they too left the country. Since
1000 some of the more extensive, low-grade placer deposits have been worked by
large~scale mining methods.

The first quartz-vein location (now the Buster) was made in the Elk City
district in 1870, but very little gold was extracted from quartz ore until
after the completion of the American Eagle mill, in 1902. A stampede into the
Buffalo Hump district followed the discovery of high-grade gold ore in the out-
crop of the Big Buffalo vein in the fall of 1898. Before the beginning of
1809 and in spite of deep snow and frigid weather the better-known veins were
located and development work was well under way. By the summer of 1899 well-
housed commnities were established at Humptown, Concord, and Calendar. After
considerable underground development work, mills were constructed at several
of the larger mines and at some entirely undeveloped prospects. The mills at
the larger mines operated from 2 to 15 years. The Big Buffalo was closed by

1/ Thomson, F. A., and Ballard, S. M., op. cit., pp. 13, 14.

2/ Bancroft, H. H., History of Washington, Idaho, and Montana, 1845-89,
pp. 233-255 (Banecreft's Works, vol. 31), 1890.

3/ 1Ildem, pp. 240, 241. PFlagg, A. L., op. cit., pp. 115, 116.

3
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1903, the CrackerJack operated until 1907, and the Jumbo continued to operate
intermittently until 1915, In recent years only a few mines such as the Lone
Pine and the New York, in the Tenmile district; the Venture, in the Buffalo
Hump district; and the War Zagle, a few miles to the south, have been produc—
tive, but interest was reviving at the time of this survey, in 1932, and many
mines, such as the Gnome, Coeur d'Alene, Buffalo~Idsho, and Gilt Edge, either
had started to produce or were exnected to do so in the near future.

No very satisfactory estimate can be made of either the placer or the
lode production, because the early records are incomplete and because no one
will ever know the amount of gold taken out by Chinese miners.

The following table is taken from Thomson and Ballardé/ and represents
their estimates for production from central Idaho. It is based on several
sources of information.

g s LT PO SR $22, 500, 000 Dighess s rannikin .. $1, 500,000
UL T AR S e . 18,500,000 Other districts... _2, 500,000
Plerce CREN csuvibsnss . 10,000,000 57,000, 000
Mo Waores o orsa wit S msd 2,000, 000

These figures are higher than some other estimates: for instance,
Lindgrené/says that the total production for the Elk City district up to 1902
was probably between $5,000,000 and $10,000,00C.

C. N. Gerry, of the United States Burceu of Mines, has kindly supplied
data as to the production of the districts here described and the mines therei:
for the years 1902-3l. These data are of little value as regards placer pro-—
duction, beceuse so much of it was obtained before 1902, and the figures for
the years given may be somevhat incomplete, particularly the earlier figures.
The table below summarizcs Gerry's data by districts:

Robbins (mainly Buffalo Hump district).... $520,452

9wk i 521 ¢ - RO R e Sy S S e St 69,598
Newsome) (104,613
( (Tenmile district of this report) (
Tenmile) ( 69,615
TR IR . ¥ SRR o9 SRS . 682,989

$1,447, 267

Published estimates of placer gold production from the Elk City district
range from $5,000,000 to $1&,500,000, and it is reported that between 19002 and
1032 from $726,000 to $1,000,000 was taicen from about six lode properties.

The mines of the Buffalo Fump district have an estimated production of ?bout
$700,000, although this is considerably higher than Gerry's figure.of $520,452
Gerry's figure does not take into account production before 19202,

4/ Thomson, F. A., and Ballard, S. M., op. cit., p. 13.
5/ Lindgren, Waldemar, op. cite, pe 84.

4



Geography
Location and area covered

As shown en the index insert of figure 1, the area covered lies in nerth-
central Idahs east of Grangeville, the county seat of Idaho County. Thisg
area has been somewhat arbitrarily divided into the Buffalo Hump, Orogrande,
Tenmile, and Elk City districts. These include all or parts of the old Dixie,
Robbins, Tenmile, Newsome, and Elk City mining districts. Most of the area
lies in the eastern part of the Buffalo Hump quadrangle.

The Orogrande district as here defined includes part of the Dixzeimining
district, which centers around the settlement of Dixie, a short distance east '
of the southera part of the Buffalo Hump quadrangles. The Tenmile district
includes part of the Newsome mining district, which lies in the northeastern
part of the quadrangle., The Elk City district joins the quadrangle en the
east, and the War Eagle mine lies about a mile south of the quadrangle.

Transportation

Difficulty ef access has long hampered development ef this region, but .
in recent years transportation facilities have been greatly improved. The
supply point for the whole region is Grangeville, from which all the districts
may be reached by a new highway, opened in the fall of 1932, up the South Fork
nf the Clearwater River. Other roads are shown on figure 1, but they are not
of the same modern construction as the river highway and are open enly during
the summer months. The War Eagle mine and the mines in the vicinity of
Buffalo Hump are accessible by. trail anly.

Before 1904 trails were the only means of access into the Elk City dis-
tricts That year a road was completed from Stites, a railroad point on the
Clearwater River, to Elk City by way of Newsome, a distance of 58 miles, and
a branch road was extended to Golden, on the South Fork. Between Stites and
Elk City this road crosses two divides —- Baldy, at an altitude of 6,280 feet,
and Elk, at 5,700 feet. In 1920 a road was constructed from Grangeville up
the South Fork as far as Castle Creek, a distance of 18 miles. By 1929 the
South Fork road has been completed to Golden, where it joined the old branch
rmad from Stites. After that travelers to and from the district went from
Grangeville to Golden and thence over the old road to Elk City. This route
avoided the higher summit on the o0ld Stites road and thereby considerably in-
Creased the season during which Elk City was readily accessible. Another con-
Nection to the old road was completed from Fall Creek te Mud Springs by way
of Moose Creek in 1931. Late in 1932 the river highway was finally opened all
the way to Elk City. This is a water-grade route except where the road climbs
‘ut of the South Fork Canyon to Camas Prairie, near Mount Idaho. By this route
Elk City is about 60 miles from Grangeville and is accessible by automobile or
“ruck during all menths of the year. The ultimate completion of the highway
down the Clearwater to Lewiston is contemplated.

A fair road connects Elk City and Dixie Meadows ranger station and ex-
tends a mile farther south te a transfer station from which a water—~grade pack

tTail laeads to the War Eagle mine, 9 miles away,

(62
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The Buffalo Hump district in 1933 .was accessible by trail only. The
best route is by way of Crogrande, which is reached from the river highway
near the mouth of the American River by a 1lO0-mile stretch of good road. :
From Orogrande post office to Orogrande Summit, about 7 miles, the road
is in poor condition and can be itraveled by car only about 4 months of a
year. The last 5 or 6 milec of the route from Orogrande Sumit to Hump—
town is over a trail that follows for thc most part an old road, now in
hopeless disrepair, which was constructed during the active days of the
Big Buffalo mine. Another route of entry from Grangeville is by way of
Adems Camp and Moores ranger station., A road readily passable for cars
during about 4 months of the year extends from Grangeville to Moores
ranger station, a distance of 40 miles. The remainder of the route to
Humptown, zbout 13 miles, is by a trail that follows an early—day road
entirely impassable for a car. It is said that the Forest Service plans
to repair both the Orogrande and Moores ranger station roads to Humptown.

Settlements

Flk City, which has a population between 100 and 200, is the largest
settlement in this area. Smaller commuuities include Orogrande, Golden,
and Fall Creek, and post offices are maintained at the first two of these.
The mushroom towns of Calendar, Humptown, and Concord are deserted.

Topography

The Buffalo Hump district (see pl. 1) is very rugged, and yet from
the higher points the surface extends awey on all sides as a flat, dis-
sected plateau. Within the district this old surface lies mostly between
altitudes of 7,000 and 8,000 feet, although a number of high peaks—- for
example, Buffalo Hump itself, which has an altitude of 8,924 feet—rise
above the plateau as monadnocks or erosion remnants. Most of the valleys
are very deep with exceedingly steep walls, and practically all the
large valleys head ia cirques, many of which contain beautiful mountain
lakes. U-shaped valleys are characteristic down to an altitude of about
5,500 feet and in some places to 4,000 feet. Below these altitudes the
valleys have V-shaped cross sections.

Altitudes in the Temmile, Orogrande, and Elk City districts range
between about 3,100 feet along the South Fork below Golden to 7,076 feet
on Nipple Mountain. In general, this part of the area, except where cut
by the steep gorges of the Red, American, and South Fork of the Clearwater
Rivers, is a region of rolling hills, subdued mountains, and wide, flat
valleys. The Elk and Newsome Creek basins occupy parts of these districts
and are the principal topogrephic features. The surface rise; from these
depressions to low mountain ridges a few miles away. The basins them~-
selves are of very moderate relief and lie at a general gltitude of about

4,000 feet.
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The principal streams of the part of the area lying south of the
South Fork of the Clearwater River head on a high divide between the
South Fork and the Salmon. Many of them radiate from the highland area
around Buffalo Fuap; Temmile Creelr flows northward to the South Fork,
Sheep Creek flows into the Salmon River, and Lake Creek, after flowing
northward, makes a horseshoe bend into Crooked Creek, which in turn flows
into "the Salmon River. Big Creek risecs near the Eomesteke mine, sbout 3
miles south of Orogrande, and flows almost directly scuth to form the other
principal tributary of Crooked Creek. The Crooked River is smaller and
is not to be confused with Crooked Creek. It flows northward into the
South Fork., The Elk City district occupies parts of the drainage areas of
the American and Red Rivers, which unite to form the South Fork of the
Clearwater, : :

Elk Creek has a gentle gradient and flows in & wide, flat, gravel-
filled valley. The American River flows around the eastern and southern
parts of Elk Creek Basin and is separated from it by a low rock ridge.

The Red River defines part of the southern boundary of the Elk City
district. The lower courses of the Red and Americen Rivers are in narrow,
steep-walled canyons cut several hundred fect deep into solid rocks.,

This is also true of the South Fork of the Clearwater, whose sharp canyon
contrasts strongly with the basins of Elk and Newsome Creeks.

Newsome Creek itself, throvghout most of its course, is incised in
solid rock about 100 feet below the floor of the basin.

Climate and vegetation

Grangeville, Koogkia, and McCsll are the points nearest the area for
which the United States Weather Bureau has published annual summaries of
climatic data. The climate of much of the area, becuuse of its greater
altitnde, is probably more severe than that of any of these points except
possibly McCall. The annmual precipitation in most years probably exceeds
25 inches and in the higher parts of the area may reach 40 inches. A
large part of this falls as snow. The higher country commonly is covered;
with 5 to 15 feet of snow for 7or 8 months of the year. The mean apnual
temperature approaches 420, and mean monthly temperatures may range from
about 20° in January to about 60° in July and August. Killing frosts may
be expected in any month except July and August and in the higher country
even during those months.

Most of the area is covered with dense evergreen forests, and parts
of it with thick underbrush, so that travel away from beaten paths is
generally difficult. l!uch of the land in the wide, flat wvalleys has beeg
cleared and is utilized for the raising of hay and grazing. The vegetaflon
in the high plateau country between 7,000 and 8,000 feet and.on ?he peaks
is relatively scant. Trees are sparsely distributed in the.1@m9u1ate
vicinity of the Buffalo Hump mines, but enough timber for mining purposes
is available nearby.
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Geology
Cutline

The oldest rocks in the area comprise a thick series of gneisses,
schists, quartzites, and limestones, which are the metamorphic equivalents
of sediments laid down for the most part in fairly shallow water. These
rocks appear to belong to the Belt series, like the quartzitic and
argillaceous formations that are widespread in northern Idaho.

Granodiorite and guartz monzonite of the Ifaho batholith are the
most abundant rocks in the area: The intrusion of the batholith had a
profound effect on the older, sedimentary rocks, but the intense meta-
morphism in them may be partly the result of earlier folding, for granitic
rocks of the hatholith cut folded gneisses and schists. The foliation
of the igneous aand metamorphic rocis in genersl trends northwest, and
steep dips prevail.

Central Idaho was deeply eroded to a surface of low relief after the
intrusion of the batholith, and the thick cover of metamorphic rocks was
removed to expose granitic rocks over large areas. ZErosion was actively
revived by the uplift of this surface, which was greatly dissected, but
portions of it remain, and in places these stand at altitudes of over
8,000 feet. In Tertiary time the Cocluabia River lava and its interbedded
sediments were deposited over the lower parts of the region, which lay
for the most part to the west of the Buffalo Eump quadrangle, and since
then, possibly in part during the time of lava extrusion, faulting and
probably warring formed certain basinlike depressions such as those of
Elk and Newsome Creeks, which were later partly filled with gravel, sand,
and clay.

The drainage was again rejuvenated, and eventually the trunk streams
tapped the enclosed basins or established new diversion channels, and
erosion correspondingly proceeded headward along the valleys and removed
a part of the cediments. Before Wiscousin time the Salmon and Clearwater
Rivers had cut deep canyons well below the base of the Columbia River
lava. In the Wisconsin stage the higher parts of the districts mapped
were extensively glaciated, but it is doubtful if the South Fork of the
Clearwater was ever dammed by Wisconsin ice or its deposits.

The South Fork has incised its narrow, steep-walled canyon headward
to a point a short distance above the confluence of the Red and American
Rivers, and stresm erosion is still very active in the region.

Quartz-mica schist

Considerable areas of schist oceur in the region between North Pole
and the valley of Bull Creek, between Oregon and Quartzite Buttes.
(See pl. 1.) Some of the masses are too small to be mapped on the scale
used here; others, such as that surrounding Shining Butte Lake, cover
several square miles.
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The typical schist is dark gray or brown and fine=grained. It
consists largely of quartz and biotite, but the microscope reveals such
other minerals as muscovite, nearly colorless amphibole, pyroxene,
feldspar, tourmaline, epidote, titanite, sircon, garnet, and epatite.
The proportions of the different minerals vary widely. Some light-colored
marble is interbedded in the more siliceous schists and in places has
been partly or completely replaced by pyroxene or amphibole, or both.
Some parts of the schist formation are gneissic rather than schistose.
They ordinarily are relatively light-colored and siliceous and contain
in many places considerasble quantities of microcline, amphibole, and
brown garnet. Locally the schist is cut by pegmatite and aplite dikes,
some of which show intricate crumpling. In addition to the planar
schistosity of these rocks, a linear schistosity or stretching parallel
to the axes of the minor folds is apparent in many places.

The schist appears to be the oldest rock in the area. Its base was
nowhere recognized, for it is everywhere underlain by the granodiorite
of the batholith. The contact with the thick guartzite that overlies
the schist is sharp and is well cxposed in the vicinity of Buffalo Hump
and in the Shining Butte-Bull Creek region. The thickness of the exposed
part of the schist is not kmown because of its complicated close folds
and because it contains so many dikes and sills of granodiorite. It is
certainly at least 1,000 feet thick and probably much more.

Most of the schist masses, even very small ones, are elongated
roughly parallel to the structural trend of the region, which is defined by
the foliation and original bedding of the schist in these masses, but
many masses both large and small are terminated across their ends and
underneath by sharply discordant intrusive contacts.

Quartzite

The term "quartzite" is here used to include a group of related rocks
that present a considerable range of mineralogic and textural features,
owing partly to original differences in composition and partly to the
varying intensity of dynamic and igneous metamorphism. All gradations
between the different varieties are to be found.

Quartzite is widely distributed, mostly in bands with northwesterly
trend, parallel to the principal structural trends of the region. It is
the prevalent rock near Shining Butte and Quartzite Ridge, in the south-
west corner of the area mapped geologically. Similar rock is abundant
near Gospel Peak, in the western part of the Buffalo Hump guadrangle,
beyond the ares now mapped. A broad band with local interruptions ex-
tends diagonally from Crooked Creek, in the southeast corner of the
mapped area, to the West Fork of Newsome Creek near the northwest corner.
A narrow but continuous band reaches from a point between Orogrande and
Sumnit Flat to a point north of the mouth of Bear Creek. Another mass
lies along the east side of the Crooked River, and several detached bodies
border the granodiorite contact easst of Elk City.

i
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The tvpical quartzite is s srow-white granular rock in which glig-
tening flaltes of white mica are visible. In the purer varieties this
miscovite is the only minerzl except qaartz, but ordinarily minor amounts
of such minerals as plagioclase, microcline, orthoclase, tourmaline,
titanite, zircon, biotite, apatite, amphibole, epidote, and garnet (?)
are presént. In places onc or two of these minerals are so abundant as
to justify such terms as "tourmaline quartzite" or "amphibole quartzite®.
It is believed from the incomplste data at hand that much material was
added to the guartzite in favorchle places by emanations from the Idaho
batholith.

Under the microscope the typical quartzite is seen to be medium—
grained and only partly recrystallized, but locally it is completely
recrystallized, and the granular texture has been entirely destroyed.

In the recrystallized rock the quartz grains have coalesced into larger
masses that show pronounced undulatery extinction and have wavy, lacelike
borders. A few thin sections show that locally even this recrystallized
rock has been finely crushed or pulverigzed.

Some beds in the quartzite series are now muscovite schist and contain
little but mascovite and a minor zmount of quartz.

Bands of hornblende-biotite schist occur in the quartzite series at
several places. The texture of the cuartz greins in the groundmass of
this rock and the scarcity of feldspar crystals indicate that these dark
bends may be recrystallized limy sandstone.

Only the broader features of the stratigraphy have been determined.
More deteiled study of the arca, however, might well lead to definite
results. If the gection is right side up, the light-colored gquartzite
overlies the very mmch darker quartz-mica schist so common in the vicinity
of Hﬂmntown Concord, and Deer Lake. The contact between the two, where
e%po,cd as north of Shining Butte and east of Quartzite Ridge, is sharp.
The upper contact of the gquartzite, however, against one v&-lcty or another
of the overlying banded gneiss is very indefinite. In fact, the quartzite
grades into banded gneiss both across and along the strilke., It also grades
imperceptibly into the guartz monzonite and granodiorite of the batholith,
but the rock was mapped as quartzite even where it contains much granitic
material if quartzite appeared to be the principal constituent of the hybrid.
Several thousand feet of quartzite is exposed in Quartzite Ridge, and here
it probably is not duplicated by isoclinal folds.

Gneiss and related rock

General features

Large areas are occupied by gneiss and by rocks gradational between
gneiss and the granitic rocks and between gneiss and the cedimentary rocks,
especially the quartzite, The tendency for the gneiss and the quartzite
to grade into each other, both across and aslong the strike, is so marked
that distinction in mapping is noc,gsx“llJ somewhat arbitrary. The two



83103

occur together in most localitvies except in the southwestern part of the
ares, west of Leke Creek, where no gneiss vas mapped. Gneiss is especially
prevalent in the northern part of the Tenmile digtrict and in the Elk

City district. 1In the latter area a variety termed "augen gneigsh

(see p. 14 ) is distinguished on the mep. Similar rock is present, in
much less abundance, in other localitics, as north of the South Fork mine,
but has not been mapped separately.

The rocks mapped as gneiss include a variety of types ranging from
quartz monzonite and grenodiorite with a few irregular dark bands through
well—~banded gneiss, augen gneiss, and quartz-mica gneiss to gneissic
quartzite and poorly banded schistose gneiss and mica schist with a few
imperfect light—colored bands, but in general the rocks included here are
less schistose than the quartz-mica schist that underlies the guartzite.
The term "injection gneiss" is purposely avoided, as its use implies the
manner in which the banding was developed.

Estimates of thickness of the gneiss formations are even more unre-
liable and indefinite than those for the schist and quartzite. Because
of the larger areas underlain by gneiss there is more chance for dupli-
cation of strata by close folding, and no horizon markers were recognized
that might be used to estimate to what extent this factor has operated.
Relatively large volumes of material also have been added to the gneiss
and the section is thereby thickened. Because of the way in which the
quartzite and gneiss grade inte each other, it follows that a section of
quartzite at one locality may be represented by gneiss at another. The
gneiss, however, appears to reach a horizon probably several thousand feet
higher in the section than any reached by the quartzite.

ell-banded gneiss

The well-bended gneiss is made up mostly of oligoclase and quartz.
The oligoclase is cormonly more abundant than quartz, biotite in places
exceeds rmscovite, and microcline, titanite, and apatite are more abundant
than in the schist. The well-banded gneiss has a granular texture. With
the exception of the micas and some of the accessory minerals, none of the
grains approach crystel form. The micas, particularly biotite, show a
marked parallelism in the directiocn of the elongation of the plates. In
general, the grains of quartz and feldspar have cross sections of less
then 1 souvare millimeter, but very large microclire crystals occur here

and there.

Most of the well-banded gneiss is slmost free from alteration.
Sericite has developed along fractures in feldspar, and in places fine-
grained epidote and chlorite replace biotite. Large grains of epidote in
some of the rock appear to have formed earlier than the fine-grained
variety. Near veins there is considerable hydrothermal alteration.

The well-banded gneiss is the most prevalent variety. It is partic-

ularly congpicuous along Lake and Crooked Creeks and is well exposed also
in many places in the canyon of the South Fork of the Clearwater.

13
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Augen gneiss

. The augen gneiss differs from the other varieties principally in
containing numerous large crystals of microcline and knotlike lenses of
aplitic material. No sharp line can be drawn between this rock and well-—
banded gneisec containing a few large microcline crystals, on onc hand,
and gneiscic grznodiorite or quartz monzonite with large phenocrysts of
microcline, on the other hand. Mineralogically the augen gneiss is
nearly the same as the well=banded gneiss just described.

The microcline crystals renge in length from about 0.5 millimeter to
over 100 millimeters but probably do not aversge more than 20 or 30 milli-
meters. They are not crushed around their borders or eclsewhere, although
the other minerals surroundins them are fractured and display pronounced
undulatory extinction. The larger crystals of microcline commonly contain
grains and fragments of altercd nlagioclzse, quarts, biotite, and muscovite,
and in many places smaller crystuls of microcline surround the larger
crystals. The microcline is late in the augen gneiss, just as it is in
the well-banded gneiss. :

Where tiotite is scarce and oligoclase and guartz are the principal
constituent minersls the rock is granular =znd more or less even—grained,
but wkere biotite is abundant the rock is decidedly gneissic. Bands of
biotite and other minerals bend around the augen, and in these nlaces the
bands are closely spaced and the roclk appears decidedly squeezed.

The knotlike lenses of aplitic material range in thickmess from slight
swells within well-defined bands to very pronounced lenses 1 or 2 centi-
meters across. On an average they are not as large as the augen of micro—
cline. The lenses are made up principally of oligoclase, quartz, and
microcline. In genersl the microcline in the aplitic lenses has not grown
much larger than the other minerals associated with it.

The augen gneiss, like the well-banded gneiss, is almost free from
alteration, but that which has token place is similar to that in the well-
banded zneiss.

Poorly banded schistose gneiss and mica schis?

Quartz grains commonly constitute over 50 percent of the poorly banded
schistose gneigss. Oligoclase, biotite, and muscovite account for much of
the remainder, and microcline is present in some specimens. Magnetite,
apatite, znd titanite are the usual accessories, and sillimanite, tour-
maline, and garnet are lessg common.

Seversl varieties of schist occur in the area interbedded with the
gneiss., They range from rocks composed largely of quartz grains with
little feldspar to rocks rich in fcldspar. Both biotite an muscovite
are abundent in nearly all the schist., In the guartzitic schists there is
a strong tendency for these minerals to occur along beundaries of quartz

grains. Microcline is fairly common in the more feldspathic varieties

14
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impregnated by granitic materials. Almost all the schistose rocks contain
apatite and zircon, and .some of them carry epidote, sillimanite, tourma-
line, magnetite, titenite, and garnet.

Poorly banded schistose gneiss and mica schist are conspicuous in the
northern part of the Temmile district and in the western part of the Elk
ity district.

Hornblendite sills

Hornblendite sills have a wide distribution in the schist and gneiss
but are noticeably more abundant in the gneiss of the Elk City district,
particularly in the area east of the American River and north of Kirks Fork.

Hornblende is the most abundant mineral of these sills, locally
meking up 70 or 80 percent of the rock. Labradorite or andesine forms
most of the rest, Common accessories are zircon, apatite, magnetite, and
titanite. The sills have undergone the intense structural deformation of
the rocks in which they are found and are now ordinarily schistose. Some
specimens show a marked parallelism of the hornblende crystals.

Age of the quartz-mica schist, quartzite, gneisc and related
rocks, and hornblendite sills

The quartz-mica schist, quartzite, guneiss and related rocks, and
horntlendite sills are all clearly older than the granitic rocks of the
Idaho batholith, which in places cut tightly compressed folds in the
older rocks. Although no direct evidence is available for fixing the age
of these rocks, they correspond structurally and lithologically with the
Belt seriss, which is widespread in northern Idaho. Lithologically the
quartz-mica schist and cuartzite resecmble the two lower units into which
Anderson. 8/ divides the Prichard formation, as he defines it, in the region
about Orofino, and the wpper unit of the Prichard is not greatly different
from the gneiss and related rocks of the area covercd by this report.

The hornblendite sills included in these metamorphic rocks are similar
to those described by Anderson 7/ and referred by him to the late Algonkian
because of their resemblance to the sills in the Cranbrook area, B.C., de-
scribed by Schofield. Sach sills are also common in the Belt rocks of
Shoshone and Benewah Counties, Idaho. :

6/ Anderson, A. L., The geology and mineral resources of the region about
Orofino, Idzho: IAaho Bur. Mines and Geology Pamphlet 2%, . 10, 1930.°
72/ Idem, p. 12. .

8/ schofield, S. J., Geology of Cranbrook map area, British Columbia:
Canada Geol. Survey Mem., 76, pp. 68-70, 1015.

9/ Pardee, J. T., Geology and mineralization of the upper St. Joe River
Bagin, Idaho: U.S. Geol. Survey Bull. 470, p. 47, 1911. Calkins, F.C.,
and Jones, B. L., Jr., Geology of the St. Joe-Clearwater region, Idaho:
U.S. Geol, Burvey Bull. 530, pp. 80-81, 1913, TUmpleby, J. B., and
Jones, E. L., Jr., Geology and ore deposits of Shoshone County, Idaho:
U.S. Geol. Survey Bull. 732, p. 9, 1923. Anderson, A. L., A geological
reconnaissance in the St. Maries region, Idaho: Idsho Bur. Mines and

Geology Pamphlet 30, p. 7, 19?&.
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Granitic rocks

Granodior te and guartz monzonite of the Idsho batholith are the most
abundant rocks in the area and intrude the older rocks thus far described.
These granitic rocks are more prevalent south of a line between Nellie
lfountain and Baker Gulch than in the rest of the area. Part of a consider-
able mass of granodiorite crops out in the eastern part of the Elk City
district, but its total extent is not known. Becawuise the granitic rocks
grade into gneiss and quartzite many of the contacts with these rocks as
mapped are somewhat arbitrary, and many granitic masses in other rocks were
too small to differentiate on the ms;

Quartz monzonite and granodiorite sppear to be about equally repre-
sented, although the monzonite may be somewhat more abundent. Except near
contacts with gﬂFISo and schist the content of dark minerals is ordinarily
small., Oligoclase, quartz, and microcline in different proportions are
the principal constituents. Biotite, the most common dark mineral, and
muscovite are ordinarily about equally abundant, but in the granodiorite
of the Elk City district green hornblende is the principal dark mineral,
althouzh biotite is present locally. Most of the microcline appears to be
of late crystallization, replacing quartz and oligoclase, although locally,
in some silicified types, it is veined by later guartz. Apatite is the
principal accessory, but zircon, titanite, garnet, towrmaline, epidote,
pyrite, and magnetite were recognized, The granodiorite and quartz monzonite
are ordinarily quite fresh except in the vicinity of veins, where wall-rock
alteration has been effective.

The granitic rocits are typically coarse-grained and are commonly
porphyritic. Many outcrops display at least a slight gneissic banding, which
is pronounced near contacts with older rocks. A linear parallelism of the
micas snd to a certain extent of the plagioclase grains is common even
where gneissic banding is not apparent.

In some places where the intrusive rocks have invaded gquartzitic
sediments and in a few other places tlere are considerable pegmatitic border
zones and irregular areas that are more siliceous than the typical rocks.
The rock of these zones is coarse—~grained and contains practically no dark
minerals. Considerable muscovite is commonly present. In some places the
plagioclase is considerably sericitized.

At least locally, as for instance near Orogrande, the border-zone rock
is clearly cut by mors tyvical quartz monzonite.

The age of the Idaho batholith has not yet heen definitely determined.
At present there are two Hlve*gcnt opinions. One grour hold that the Boul="
der batholith of Montana was intruded at the end of the Cretaceous or thg
beginning of the Eocene and thgt tJG Idano batholith igs of similar age. 40'/

10/ Clapp, C. H., Geoclogy of a portion of the Roclky Mountains of north-
western Montana: Montana Bur. Mines and Geology lem. 4, December, 1932.
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The other group, while realizing the force of the evidence dating the
Boulder batholith, feel, for a variety of reasons, that the Idaho bath-
olith is not necessarily of the same age and that it probably belongs to

a group of batholiths iuntruded necar the end of the Jurassic or some time
during the Cretaceous. Ross 11/ ras summarigzed the published material and
has discussed the age of the batholith in some detail.

Andesite and dacite

Andesite dikes are widely distributed in the area. They crop out at
mumerous places, and many are exposed in mine workings. They cross quartz
veins and are therefore younger. The dikes reach 30 feet in width, but
none were traced along the strike for more than a few hundred feet. Uany
are greenish gray, others light gray, dark gray, and, where intensely
altered, white. The feldspars are typically zoned, the usual range being
sodic oligoclase to calcic andesine. Some dikes contain albite and still
others labradorite. The dark mineral is either browm hornblende or biotite,
or boths Quartz is ordinarily present as an accessory and in some dikes is
abundant enough to make the rock a dacite. Some dikes contain amygdules of
prehnite. Many of them are considerably altered. Typical alterstion
products are calcite, sericite, chlorite, and epidote,’

Some of the dikes display distinct flow structure, but ordinarily they
are not foliated. They are holocrystalline and may be either fine—grained
or medium~grained. Most of them are porphyritic.

A stock of porphyritic dacite about a quarter of a mile in diameter
intrudes granodiorite or a closely related rock at the Petsite property,
about l% miles south of Orogrande. The dacite is greatly altered to a
white silicified rock with numerous quartz phenocrysts. The microscope
shows this rock to be very similar to the asndesite dikes just described.
Silicification is the most common type of alteration and in addition thg
feldspars are altered to a fine-creined white saussuritic product. Calcite,
chlorite, and epidote arc less abuvndant. The granodiorite is intensely
silicified near the contact with the porphyritic dacite.

The age of the andesite dikes and the dacite stock is not known. They
are certainly younger than the Idoho batholith. A short distance west of
the area mapped geclogically, in the valley of Sheep Creek, at an altitude
as low as 4,000 feet, dikes of porphyritic dacite are closely associated
with rhyolitic flow breccia and tuff, and all are partly covered by glacial
till, These rocks appear to have been extruded since the cutting of the
Sheep Creek Canyon, =and this in turn must have been later than the great
outpourings of the Columbia River lava, which a few miles farther west
attains altitudes congiderably greater than 4,000 feet, for otherwise the
canyon would have been partly filled with the lava. Therefore, if the
Sheep Creek rocks are correlative with the andesite dikes and the dacite
stock of the area under discussion, which is not at ell certain, then the
latter rocks must be later than Columbia River lava and earlier than
glacial till. Andesite dikes, so far as obgerved, do not cut any of the

unconsolidated lake and stream deposits.

ll/ Ross, C. P., Mesozoic and Tertiary granitic rocks in Idahg: Jour.
Geology, vol. 38, pp. 673-693, 1928. ’
e
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Unconsolidated lake and stream deposits

The unconsolidated deposits that conceal the bedrock over part of the
area, particularly in the basins of Elk and Newsome Creeks, in Big Creek
ifeadows, and along Crooked Creek in the vicinity of Dixie ieadows ranger
station, consist principally of gravel, sand, and clay. Lignite, ferru-
ginous deposits, and tuffaceous beds are present locally. More than 100
feet of material is exposed in some placer-mine excavations, and in some
places the deposits appcar to be several hundred feet thick. The distri-
bution of the beds and the large amount of well-bedded, fine—~grained
material, together with geomorphic evidence, show that much of this material
was deposited in shallow lake waters. Locally thesc sediments are coarse
and angular and contain boulders several feet in diameter. So far as is
known this coarse, unsorted, angular material is found only just above
the underlying bedrock. No rocks foreign to the basins were found in the
sediments,

The unconsclidated sediments were probably deposited in Tertiary
time. The Meadow Creelr Basin, in the northwestern part of the Buffalo
Hump quadrangle, is similar in many respects to the basins of Elk and
Newsome Creecks, and it contains blocks of Columbia River lava, some over
a mile long, that have been faulted into it presumably as the basin was
formed. No Columbia River lava was found in the area mapped, but from the
evidence furnished by the Meadow Creek Basin it seems probable that at
least part of the deformation that formed the catchment basins for the
sediments occurred after the Columbia River lava was extruded in the
Miocene (?) epoch. TFossil leaves have been reported from Elk Valley, but
none of these e€oculd be obtained, At the Geary placer, just west of the
Buffalo Hump quadrangle, fossil leaves were obtained from similar sediments,
which spparently underlie the Columbia River lava at that place, but the
collection has not yet heen exzmined by a paleobotanist.

Morainic material

All the large valleys that radiate from the highland area culminating
in Buffalo Hump contain deposits of morainic material left by valley
glaciers. These deposits extend down most of the valleys to an altitude
of about 5,500 feet, bubt locslly, in the larger velleys, they continue
to 4,000 fect. The areas of morainic material near the heads of Quartz
and Utopia Creecks are not oo extensive as most of the others, probably
because these creeks do not head on such high divides as those nearer
Buffalo Mump ond North Pole.

No evidence of more than one glaciation was recognized in the area.
That one is referred to the Wisonsin stage. It sculptured the highland
areas arownd Buffalo Humn, imposed the U-chape on the valleys radiating

from that mase, and left the deposits of morainic material now found in
those valleys.
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1luvium

Some of the streams of the ares, cuch as the South For's of the
Clearwater, the Crooked, American, and Red Rivers, Newsome, Elk, Red Horse,
and Segal Creeks, and some of their tributaries, flow for parts of their
courses through rather narrow alluvial flats composed of sand, gravel,
and silt,

This alluvial material is, at least for the most part, post—~Wisconsin.
A part of it was deposited by streams overloaded with placer debris, and
a still larger part probably represents outwash material from the glacial
deposite.

Structural geolog
Structure of the pre-~Tertiary rocks

The structure of the pre-Tertiary rocks is exceedingly complex and
as yet only partly understood. Interpretation of the structure is hindered
by the lack of kmown key teds, the scarcity of good exposures, except in
the higher country, and the fact that ruch of the structure in the beddod
rocks is obliterated or obscured by the granitic rocks of the Idaho bath—
olith., Some reconnaissance work indicates that better opportunity for
the study of structure exists a short distence west of the area so far
mapped, in the vicinity of Gospel Peak and Moores ranger ctation. Here
granitic material is less abundant, end distinctive horizons have been
noted.

In general, the structural trend of the country is northwest. This
is indicated not alone by observations on the foliation of the igneous
and metamorphic rocks but also by the comparatively narrow bands of quartz-
ite and gneiss that traverse the country in that direction and by the e o
ence of isolated masces of granitic rocks in metamorphic rocks and of
metamorphic rocks in granitic rocks that are characteristically much
elongated in that direction. In general, the rocks dip steeply, mostly
to the west, except in the Elk City district and in the northeastern part
of the Tenmile district, where they commonly dip to the east.

The mapped area is a region of close, in many places probably iso~‘
clinal folding. Under the assumption already made that the section ?n the
Buffalo Hump district is right side up——that is, that the quartzite is
stratigraphically higher than the schist-—a major overturned anticline
is indicated in that region. Its western limb occupies the area between
Shining Butte and the valley of Bull Creek, and its eastern limb, most
of which has been destroyed by the batholithic intrusion, sppears just
south and east of Oregon Butte. The large quartzite xenolith west of
Figh Lake may well represent a remnant of the eastern limb. Beckwithl2/
recognized a large syncline at Buffalo Hump, but this observation could
not be confirmed.

12/ Beckwith, R. H., Geological setting of Idaho batholith: Pan-—Am.
Geologist, vol. 45, no. 5, pl. 24, p. 63, June 1926.
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Folds of metamorphic rocks are transgressed by bodies of igneous
material, showing that they existed prior to the final consolidation of the
intrusive, and in some parts of the area, notably in the vicinity of
Orogrance, typical quartz monzonite definitely cuts its own border zone.

In the districts mapped the shape of the inftrusive bodies is in a
general way controlled by the structure of the wall rocks, but intrusion
has been discordant in that the horizon reached by the granitic material
is not the same in different parts of the area, and large blocks, measuring
thousands of feet in all directions, appear to be completely surrounded
by intrusive material.

Because of the way in which gneiss, quartzite, and granitic rocks
grade into one another,no definite structural horizon was recognized in
all the area lying northeast of the gneiss band, probably indicating a ..
fairly definite horizon that stretches from the head of Morgan Creek on
the northwest to and beyond the valley of Crooked Creek, near the south—
east corner of the area. Such features as the arc—shaped area of quartz
monzonite in the vicinity of Nut Hill are indicative of the noses of pitch-
ing folds but are not conclusive. The gneiss and quartzite in the Elk
City district dip undér the granodiorite to the northeast, but whether the
strata are overturned or not in that vicinity is not known.

Near Gospel Peak, to the west, there is some evidence that the
granitic rocks came in along the thrust planes of major thrust faults, in
the manner postulated by Clapp 13/in western Montana.

Linear foliation in the pre-Tertiary rocks

In addition to the planar foliation or schistosity exhibited by the
metamorphic rocks and locally also by the quartz monzonite and granodiorite
of the batholith, the igneous and metamorphic rocks alike disply a linear
foliation or stretching that is remarkably uniform over the area. It
consists of a mutu@lly parallel linear arrangement of the prismatic miner—
als and of mineral groups lying within any given plare of schistosity,
although it is also found in some rocks in which planar schistosity is
lacking. It is parallel to the axes of the minor folds and like them is
generally more uniform over larger areas than the planar foliation.
Apparently the linear foliation is just as well developed several miles
from igneous contacts as it is adjacent to them.

In genersal the trend of the linear foliation differs tut 1little from
that defined by the strike of the planar foliation, and as the stretching
lies in the plane of the planar foliation it follows that low dips for the
stretching must prevail. Dips of more than 20° are rare, and these are
ordinarily to the northwest except in the Elk City district, where south-
east dips for the stretching are the rule.

13/ Clapp, C. H., personal commmnication.

20



83103

The Cloos theory

Linear foliation of this kind has long been known in foliated rocks,
but in recent years Hans Cloosil/;nd others have recognized that it is
widespread in ligneous rocks as well. According to the Cloos theory the
linear foliation of igneous rocls is due to orientation developed during
flow, and the direction of the stretching therefore indicates the direction
of flow of the intrusive. The stretching in the wall rocks is referred

to analogous mcvements occasioned by the deformation they vnderzgo at the
time of the emplacement of the adjacent intrusive mass. Accordingly the
stretching in the wall rocks and the stretching in the intrusive chould

be concordant, but the wall rocks snould not be stretched unless the
intrusive came in under adequate pressure to deform its walls.

Because the stretching does not appear to fade away from igneous
contacts, because of the comparatively flat stretching, ordinarily less
than 20° » and for other reasons, the present writers do not yet completely
accept the tenets of the Cloos school that the stretching in the wall rocks
is necessarily due to the intrusion of the magma and that the stretching
indicates the direction of flow of the intrusive roclks.

An application of the Cloos theory to ore deposition is discussed on
pages 24-26 in the déscription of the Elk City vein system.

m

Structure of the Tertiary rocks

Igneous rocks younger than the batholith are typically unfoliated,
and Tertiary sedimentsry rocks are ordinarily nearly horizontal. There
hs been, however, considerable faulting since the emplacement of the veins,
but where exposed in the mine workings the displacements are seldom more
than a hundred feet. Faulting and warping prior to the deposition of
the sediments in the basins of Elk and Newsome Creeks appear to have
caused the formation of the basins, as will be discussed later in the
section on the development of topographic features. Lindgren 19/mentions
exposed faults that displace the sediments in some old placer pits, such
as Ameorican Hill and Buffalo Hill,

li/ Cloos, Hans, Das Batholithenproblem: Fortschritte der Geologie und
Palaeontologie, Heft I, Berlin, 1923; Bau und Bewegung der Gebirge
in Nordamerilks, Skandinavien, und Mitteleuropa: Idem, Band 7, Heft
21, Berlin,1928, Balk, Robert, Primary structure of granite massifs:
Geol. Soc. America Pull., vol. 36, pp. 679-696, 1925.

lé/ Lindgren, Waldemar, A geologic reconnaissance across the Bitterroot
Range and the Clearwater Mountains in Montana and Idaho: U.S. Geol.
Survey Prof. Paper 27, pp. 93-95, 1904.
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Development of topographic features

The most ancient topogrephic features of the present landscape of
the area are the remnants of an 0ld peneplain or erosion surface which
is widespread in Idaho County and which may be present throughout the
mountains of Idsho and adjacent States. This may be the so-called
"sumit" or Idaho peneplain, whose age and manner of development are
subjects of controversy.=2

All that can be said gbout the'age of the high surface in the area
mapped 1s that it is younger than the Idzho batholith and older than the
unconsolidated sediments in the Newsome and Elk Creek Basins.

The surface was developed at a time when the baselevel of erosionwas
at a considerably higher place in the earth's crust than at present, for
the surface appears now only in the higher parts of the country. Although
erosion has reduced much of the area almost to the baselevel, some parts
stood out with considerable relief above the general gently sloping surface.
These parts now remain as monadnocks rising above the remnants of the
peneplain, and smong them may be cited Buffalo Hump, Oregon Butte, Shining
Butte, Mineral Hill, Horth Pole, and perhaps also Nipple Mountain, Pilot
Knob, just north of the area mapped, and Elk Summit., From the higher
points the dissected plateau may be seen to have 2 considerable extent and
appears, in general, to rise eastward toward the Bitterroot Mountains,
on the Idaho-Montana boundary, but in addition to this general slope the
surface appears to rise locally toward certain monadnocks or groups of
monadnocks. The surface is most extensively and best preserved in the
districts mapped in the vicinity of Buffalo Hump, where practically all
of the present surface lying between 7,000 and 8,000 fect is a part of the
peneplain. To the cast and north the peneplain is more dissected and is
now represented only by comjaratively narrow ridge tops, waich, however,
have gentle longitudinal profiles. ZExamples are the ridge between Tenmile
Hill and Rainy Day Mountain, at the head of Rainy Day Creek, parts of the
ridge between Center Star Mountain and Sumanit Flat, the ridge connecting
Reed Mountain and Pilot Knob, the ridge that culminates in Elk Swmnit, and
Columbia Ridge.

Warping and faulting of this partly dissected peneplain appear to
have resulted in the formation of certain basins ‘such as those of Elk and
Newsome Crezks, which are two of the most prominent topographic features
of the area. They are oval gravel-filled depressions about 8 miles long
by 3 miles wide and, although much smaller than some, are fairly typical
of many such depressions widely distributed throughout the mountains of
Idaho and neigh%oring States. A discussion of the origin of these basins
and the sediments contained therein was presented at the meeting of the

lﬁ/ lansfield, G. R., Geography, geology, and mineral resources of part
of gsoutheastern Idsho: U.S. Geol. Survey Prof. Paper 152, pp. 354~
359, 1927. Ross, C. P., Mansfield, G. R., and Anderson, A. L.,
BErosion surfaces in Idaho—discussion: Jour. Geology, vol. 38, no.7,
pp. 643-651, 1930. Kirkham, V. R. D., Old erosion surfaces in south~

western Idaho: Idem, pp. 652-B63.
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society of Bconomic Goologists in Princeton, W.J., in Juwly 1933.17/

Both of these basins arc surrounded by bedrock divides brolzen only by

the very narrow, stecp canyon of the South Fork of the Clearwater River.
The basing with their quiet, meandering streams of low gradient are
entirely out of harmony with the youthful canyon of the river. The sedi-
ments in them formerly probebly covered a considerably greater area than

at present, as is indicated by isolated patches of gravel on certain intere
stream divides, but a new cycle of erosion that fcollowed the deposition

of the sediments has removed large amcunts of the material and in some
places has cut well into the underlying bedrock.

The size and shape of the basing and their location in a region where
all the rocks offer about the same resistance to erosion appear to rule
out the possibility that they were excaveted by simple erosion at the
heads of certain stresms while farther down their courses the same streams
flowing over rocks of the same kind cut narrow gorges. DNothing definite
is known of the old drainage system over the surface of the peneplain in
this region, but the btasins eppear to be, in part at lcast, erosional,
for, if the floors of the basins are reconstructed across the streams
of the more recent cycls which have dissected them, they are seen to extend
well up into most of the tributery valleys emntyinz into the basins.

Thus it may be inferred that the old peneplain was dissected by broad
valleys fairly well adjusted to baselevel. Faulting and warping of such
an 0ld erosion surface dissected by sach broad valleys might well produce
basins of the Elk and Newsome Crsek type. That faulting has been a factor
is indicated by the straight, steep western boundary of the Newsome Creek
Basin and by the fect that the deposits do not extend wp the tributary
valleys on that side,

The sediments must have accumlated as the deformation went onj
otherwise a single large, deen lake must have filled both basins, for the
altitude of the lowest point in the rim of the Newsome Creek Basin, with
the exception of tke more recent steep sorge of the river, is higher than
that of the old divide between the two basing, on which high—level gravel

still remains, and if both basins were continuously occupied by such
a lalte there would have been no opportunity for the formation of lignite
and bog iron ore as the basins were filled. The well-stratified clay beds

that are present in many places, however, indicate some ponding.

After the deposition of sediments in the basins just described and
perhaps also in some higher ones, such as the valley of Big Creek, the
baselevel was lowered and the streams began to incise themselves vigor-
ously below the surrounding country. The South Fork of the Clearwater
and the Salmon, which flows Jjust a few miles south of this area, cut far
below the base of the Columbia River lava, and most of their main trib-
utaries, such as Twentymile, Temmile, Sheep, Lake, and Crooked Creeks,
kept pace with them. As the trunk streams tapped the enclosed basins
erosion correspondingly proceeded hezdward ~long their valleys and removed
part of the uncongolidated deposits.

1?/ Shenon, P. J., and Reed, J. C., Auriferous gravelg of Elk and Newsomc
Creek Basins, Idaho County, Idaho (unpubliched manuscript).
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The next stoge in the development of the present topographic features
took place in Wisconsin time, when climstic conditions were such that the
high area around Buffalo Hump became deeply buried with snow and ice,
and large glaciers pushed down the valleys to altitudes between 4,000 and
5,500 feet. Cirques were excavated at the valley heads, and below them
the glaciers molded the valleys to the charactezristic U- 1epe of glacial
valleys. The ice deposited large quantities of morainic material along
the valley floors, and modern streams are cutting into this material and
in places have already removed much of it.

Fissure veins

The fissure veins have been by far the most productive of the different
kinds of lodes. About 55 veins, nearly all those now accessible, are
described in this report. Most of them are similar in type, but they vary
marzedly in size and mineral content. With some exceptionsg the veins are
close to contacts of granitic rocks with gneiss or schist and occur in
either the intrusive or the intruded rock. TFigure 2 shows the locations of
the principal mines and veins in the districts.

BEllz City vein system

A11 the veins in the Elk City district except the Alice and possibly
one or two otheors eppear to be related structurally and hence to belong to
a single vein system. The veins cut all the different rocks present
(except those of Tertiary age), althoushthus far the most productive mines
have besn in gneiss. Most of the veins are rodislly arranged in a zone
less than 2 miles wide adjacent to the contact of the granodiorite, which
occupies the northeastern part of the district.

Where exposed the veins reach a maximum thickness of 20 feet and range
from a few fect to at least 300 feet in length, and some are probably much
longer. In general the quartz forms a series of slightly curved lenses
(see fig. 6) rather than single, continuous tabular bodies.

Tearly all the lenses are scparated from the wall rocks by dark-—gray
gouge, which has formed along postmineral fauits essentially parallel to
the veins., Part of the lenticular form is very likely due to this faulting,
but it is believed that originally quartz was introduced only along the
more open parts of the fractures. 'Other faults at wide angles to the veins
have offset ore bodies considersble distonces in some mines. At the
American Eagle and Blue Ridbbon mines, for example, cross faults have caused
displacements of over 100 feet. The favult movements have produced consid-
erable brecciation in both veins and wall rocks.
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AND PLACERS
BUFFALO HUMP DISTRICT ELK CITY DISTRICT
MINES MINES ;
|. WISEBOY I. MINERAL ZONE |
2. WINSLOW 2. MADRE D'ORO {
3. CRACKER JACK 3. ALLAMANCE |
4. VESUVIUS 4. BUSTER 1
48 5. BIG BUFFALO 5. ALICE |
6. MONTE CRISTO 6. MASCOT i
7. FORTUNE 7. MARY K {
8 MOTHER LODE 8. ALTEMONT |
9. ST. PAUL 9. MOTHER LLODE !
10. ALHAMBRA 10. HOPE
I 1. SAN FRANCISCO / 1. BLUE RIBBON
/2. GOLD CROWN 12 BROWN BEAR 1
13. TIGER 13. TEN MILLION :
| 4. DEWEY 1 4. FRISCO !
/5. ST. LOUIS 15. AMERICAN EAGLE |
16. SPOKANE 16. ALBERTA i
17. JUMBO 17. HERCULES |
18. VENTURE 18. PASADENA |
|
19. WAR EAGLE PLAGERS ;
TENMILE DISTRICT | AMERICAN
MINES 2. BUFFALO HILL |
I. GOLDEN AGE 3. CAL-IDAHO '
2. BUFFALO-IDAHO 4. AMERICAN HILL ;
3. NEW YORK 5. TIERNAN HILL |
4. SOUTH FORK 6. FRENCH GULCH i
5. LONE PINE
6. CENTER STAR OROGRA!:‘?NFE":SDISTRICT
7. COEUR D' ALENE
8. GILT EDGE I. NORTH HiLL
2. GNOME
P-LACERS SN
1. TIPPIE 4. BUTTE & OROGRANDE
2. NEWSOME & LEGGETT 5 UMATILLA
CREEK 6. PETSITE
3. KEYES 7. DIAMOND HITCH
4. PIONEER 8 HOMESTAKE
5. MOOSE CREEK 9. UTOPIA
10. GOLD CROWN
I'I. UNION GROUP
12. ROYAL DIXIE

5 Miles

Figure 2.,--Map showing locations of mines and veins in the Elk City,
Orogrande, Buffalo Hump, and Tenmile districts.
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The veinsg appear to bear a definite, nearly right-angle relation to.
a4 linear schistosity or stretching in the country rocks. (See pp.20-21.)
This relation between the vgins and the stretching was the principal swh=-
ject of a separate poper lﬂJpresented before the American Institute of
Yining ond Metallurgical Engineers in February 1933. Briefly, the depar=
tures from the 90°% relation appear to be systematic, as most of the veins
dip somevhat more steep}g than they would if they were exactly normsl to
the stretching. Cloos =i/ and ovhers have shown that a right-angle relation
exists between the stretching and a set of cross joints in certain igneous
rock masses. The same phenomenon has also been obsecrved in metamorphic
rocks, According to Cloos and his associates the stretching is a result
of mineral crientation during flow, and the cross joints develop at a
siightly later stoge by tension at right angles to the strotching., The
veins in the Elk City district appear to occupy such cross joints, but it
seems possible that the stretching in the country rocks and the joints
may be due to the action of regional structural forces and not necessarily
to mineral orientation cduring flow. Most of the veins of the district
strilkke in the northenst quadrant, and nearly all of them dip steeply.

A more or less consistent change in strilke ranges from sbout N. 80°%,
in the northeastern part of the district to about N. 45°E. in the south-
eastern part.

Buffalo Bump vein cystem

The Buffalo Hump vein system is made vp of a group of about 20 named
ing and several mazller, vnnamed veins in zn area about & miles long and

vel
half a mile to 1% miles wide that stretches from the head of Loke Creek,
Just south of Calendar, to the vicinity of Deecr Lake. The general trend
of this zone and of the veins within it is sabout N. 10°E., but several of
the individual veins do not conform rigidly to this trend. (See fig. 3.)
The veins cut botii schist and quartz monzonite. The zone occupies a posi=

tion at the crest of the large enticline of northwest trend, mentioned on
page 19 «» Nearly all the veins dip ab angles greater than 600; those

in the western part of the zone dip to the west, and those in the eastern
part, with thec notable exception of the Cracker Jack, to the ecast.

Unlike the Elk City vein system, the Buffalo Hump system appears to
lie in a major shear zone at the crest of an anticline that has been invaded
by quartz monzonite and to be independent of the stretching in the schist
anc quartz monzonite.

13/ shenon, P. J., and Reed, J. C., The geology of the Elk City mining
district, Idaho, with special reference to the structural setting of
the veing (unpublished mamuscript).

19/ Cloos, Hans, Das Batholithenproblem: TFortschritte der Geologie und
Palaeontologie, Heft 1, Berlin, 1923; Bau und Bewegung der Gebirge
in Nordsmerika, Skandinavien und Mitteleuropa: Idem, Band 7, Heft 21,

Pt

Berlin, 1928. Balk, Robert, Primary structure of granite massifs!
Geol. Soc. America Bull., vol. 36, pp. 679-696, 1925.
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The veins range in thickness from that of mere stringers to over 60
feet, but many of them are between 5 and 10 feet thick. Although exposures
in this high, glaciated comntry are unusually good, it was not possible
to trace individusl veins for very long distances: Figure 3 shows the
extent of the veins as actuelly exposed. The longest is the Tiger, about
2,600 foet; two others, the Jumbo and the Alhombra=San Francisco, are
traceable for about 2,300 and 2,100 feet respectively. Two veins that
project toward each other may occupy éirfferent parts of o continucus fis=
sure, but this is certainly not true everywhere, for many of the veins
terminate by "horsetailing" or splitting and resplitting into a maze of
angstomosing stringers, which gradually thin, diverge, and disappear.
Massive white quartz makes up riost of the veins, but in many places the
quartz has a distinct comb structure and locally is somewhat vuggy. The
veins ordinarily contain bodies of country rocks of various sigzes, the
largest over 100 feet long. The foliation in most of thesc bodies parallels
that in the walls. Commonly, the vein material is separated from the walls
by gouge several feet in marimum thickness. The walls and the veins are
also sheared and crushed in places, The gouge surfaces bounding the veins
cormonly show striations, which are nearly horizontal. Most of the work— _ ,
ings were inaccessible at the time of this survey, but Thomson and BallardaU
say that the ore shoots within the veins have an almost wniform pitch to-
ward the north.

Other veins

The other fissure veins of the area do not belong to such well-defined
vein systems as those of Elk City ox Buffalo Hump. Like the Elk City
veins but unlike those of the Buffalo Imp system, most of the others cut
the foliation of the comtry rocks at large angles, and most of them dip
steeply, but not enoush work has been doane to tell whether or not they are
controlled by a well=defined system of joints or fissures. iore of these
veins occur in gneiss than in quartz monzonite or gquartzite. In other
respects the veins resemble those of the two systems described above. They
are comparable in size, they display evidence of postvein faulting, both
parallel to and across the veins, and they contain similar ore minerals.

Mineralogy of the fissure veins

The mineralogy of the deposits has not yet been worked out in great
detail, although in general it is rather simple.

In the fissure veins quartz is ordinarily the only gangue mineral, and
most of even the good ore contains lees than 5 percent of ore minerals.
The usual suite of primary ore minerals includes pyrite, tetrahedrite,
sphalerite, chalcopyrite, galena, and native £odl, and, less commonly,
arsenopyrite, stibnite, molybdenite, and tellurides. Argentite, sylvanite,
scheelite, and wolframite have becn mentioned by other observers in a
few mines, The common supergene minerals are covellite and sooty chalcocitg

20. Thomgon, F. A., and Ballard, S. ., op. cit., ». 100.
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put these are not present in all the mines. The usual oxidation products
are iron oxides, malachite, azurite, and manganese oxides.

The incomplete data at present available indicate the following
succession of mineral deposition in the fissure veins: TFirst, deposition
of vein quartz followed by movements that fractured and crushed the guartz
in certrin zones; second, introduction of pyrite into the quartz, princi~
pally in the crushed parts; third, further crushing of the quartz and the
pyrite by repeated or continved movements; fourth, local introduction of
some fine—grained quartz and sericite into cracks in pyrite and earlier
quartz; and fifth, successive introduction of tetrahedrite, sphalerite,
chalcopyrite, and galena, aprarently without intervening periods of shatter—
ing. ZEach period of deposition probably overlapped others. Visible gold
is rare, even in microscopic particles, and its exact place in the sequence
wes not determined. Veinlets of gold cut sphalerite in some of the ore,
and there is some indication that much of the gold is held in solid solution
in other ore minerals.

The ore minerals tend to concentrate in shoots. Some sulphides and
gold have been introduced into a narrow zone of hydrothermally altered
wall rock next to the veins. The altered zone contuins considerable
calcite, quartz, and sericite along fractures and as irregular patches.
Supergene covellite and chalcocite are common near the surface, tut, as
shown by the nresence of hypogene sulphides in many outcrops, oxidation
is in general incomplete even at the surface. On the other hand, under
special conditions, sulphides are partly oridized at depths of more than
200 feet. For example, some oxidation iz evident near the faults on the
lower level of the American Eagle mine, and Thomson and Ballardﬁl/report
a narrow streak of oxidized ore extending from the surface to a depth of
275 feet in the Buster nine.

Age of the fissure veins

bz, )

and Ballard Qé/point out that they are related to the Idaho batholith. Many
of the veing cut the rocks of the batholith, and in the Elk City district
some of them are covered hy unconsolidated Tertiary sedimente. The veins
were therefore formed after the solidification of the batholith and before
the deposition of the sediments.

The age of the fissure-vein deposits is not definitely imown. Thomson

he ore minerals and fine-grained quartz were introduced into the
veins after the older vein cuartz was considerably shattered, btut the time
that elopsed between the formation of the older quartz and the introdnction
of the ore minerals is not knowa. The comb structure and vugzy nature of
much -of the quartz, particularly in the Buffalo Hump district, are not
characteristic of deposits formed at zreat depth. The veins are near the

21/ Thomson, F. A., and Ballard, S. M., op. cit., p. G2,
22/ Thomson, F. A., and Ballard, S. M., op. cit., p. 50.
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top of the batholith, and at the time its outer part solidified it mmust
have veen covered by a ccnsiderable thickness of sedimentary rocks. Much
of this cover was removed by the erosion cycle that developed the high
peneplain. Possibly the igneous activity extended over a very long period
and much of the batholithic cover was eroded before the deposition of the
fissure veins, or at least nefore thelr mineralization.

Veins parallel to bedding

Only three examples of veing parallel to the bedding were recognized—-
the Iron Crown, the New York, and the South Fork—-and of these only the
New York was accessible. Although considereble arsenopyrite is present in
the ore from the New Yorl: mine, the mineralization of these deposits is
otherwise similar to that of the fissure veins, and both types of deposit
probably belong to the some period of mineralization. Thomson and
Ballard§§/report arsenopyrite also from the South Fork mine.

Disseminated deposits
Orogrande type

The Butte & Orogrande and Alice properties are located at Orogrande
and near the enstern edge of the Elk City district, respectively. They
are on what asppears to be a large shear zone extending through the area
in a northeasterly direction, In places this zone is as much as half a
mile wide. It was mot recognized south of Orogrande, but northward from
that place it is exposed along the Crooked River a chort distance below
the mouth of Relief Creek, along the trail between Deadwood Gulch and Center
Ster Mountain near the divide between Deadwood Gulch and the Crooked River,
and at the Alice mine. A similar zone is exposed, nearly on the projected
strike of the one just described, at Erickson Keef, about a mile north of
the Elk City district, but whether or not this is a continuation of the
other is not kmown. ¥

The rock of the shear zone in most places isa.schist which contains
much pegmatitic material and locally is intensely silicified. The rock
is sheared, and both schist and pegmatite are fractured and brecciated.
Pyrite is disseminated through the rock and through numerous quartz
stringers that cut it. At the surface the pyrite is completely oxidized
and the outcrops are ordinarily stained red or brown, but only a few feet
below the surface the pyrite is almost free from alteration. At the Butte
& Orogrande property pyrite was the only sulphide recognized.

These deposits are kmown locally as "dike or reef deposits," and they
are very extensive, but because of the low grade of the material it is not
known whether or not they can be mined profitably. This point is discussed

further on page 33,

23/ Thomson, F. A., and Ballard, S. M., op. cit., p. 92.
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Petsite type

Another type of disseminated deposit is found at the Petsite property,
1% miles southeast of Orogrande, where a small stock of porphyritic dacite
(see p. 17) intrudes granodiorite. Both granodiorite and dacite are
intensely silicified, and both are cut by small, vuggy quartz veins and
stringers which carry finely disseminated ore minerals and some coarser ore
minerals. The mineralization at the Petsite property is clearly related to
the dacite stock, which may be Tertiary and which certainly is considerably
younger than the batholith. The ore minerals of this deposit also are
notably different from those of the Oregrande type. Pyrite, chalcopyrite,
and zalena were definitely recognized. Tetradymite and molybdenite were
identified by the writers in specimens collected by Frank Peck, the owner.
Free gold is associated with the tetradymite. Thomson and Ballard 24
report gold telluride, wolframite, and scheelite. Malachite, pyrolusite,
hematite, and other iron oxides are the more common coxidation products.

Placers
High~lcvel type

As soon as the structural movements that resulted in the formation of
such basins as those of Elk and Wewsome Creeks began, the gradients of
certain parts of the stream courses were changed, and aggradation began to
take place. The size, shape, and amount of material being deposited during
a given time interval depeﬁded on many factors, such ag gradient of the
stream across the part affected by the movement, the gradient sbove that
part, the area of the drainage basin, the climate, and the rate at which
the movement took place. Any or all of these factors and others changed
from time to time, so that the deepening basin accumilated beds of coarse
angular gravel, well-sorted gravel, clay, send, and coal-forming material.

Because all the detritol materisl came from a terrane in which there
were many auriferous quartz veins, some gold was carried into the basins
and deposited along with the rest of the material. TLocelly, in favorable
places, it was concentrated, but apparently it nowhere accumulated in
relative abundance great enough to form placer deposits thet can be worked
profitably except on a fairly large scale or where local conditions make
small=scale placer mining unusually inexpensive. Gold is present, however,
in gmall amounts throughout very large volumes of the sediments.

Examples of this high-level type are the Montana, Buffalo Hill, Cal-~
Idaho, Moose Creek (in part), and Buckeye placers.

24/ Thomson, F. A., and Ballard, S. M., op. cit., p. 38.
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Reconcentrated tyne

During erosion cycles that followed the accumulation of the sediments
in the basins, the streams cut into the deposits, in many places even below
their Dases into the bedrock floors of the basins. Much of the old gravel
was therefore washed down the slopes into the streams, a further concentra—
tion of the gold was thereby effected, both on the hillsides and in the
stream beds, and the rich reconcentrated "skim" and gulch deposits were
formed., Freach Gulch, KNewsome Creek, the lower workings of Pioncer Hill,
and Fugget Creek are examples of this tywe, vhich has been by far the most
productive.,,

Recent-strcam type

Small gravel deposits have accumulated along the courscs of the streams
above the 0ld basias and along new stream gulches whose drainage areas
include none or little of the old gravel, and these deposits are locally
auriferous enough to be worked commercially on a small scale. The gold comes
from the veins and rocks of the immediate drainage basin and is ordinarily
of lower fineness than the gold of the high-level or reconcentrated type,
showing that it probably has not traveled as far. The gold of the high-level
and reconcentrated types runs from 0.8CC to over 0.900 fine, whereas that
found in this group ordinarily runs around 0.700 fine. The Simmons placer,
on Red Horse Creck, and the upper Segal Creek placers belong in this group.

Practical applications

Many properties not too far from a road, which were unable to operate
profitably in the past, may be 2ble to open in the near future because of
better transportation facilities. Also it should be possible to handle
lower—grade ore in mines where formerly only high—grade ore could be mined.
The Buffalo Hump district, however, igstill relatively isolatgd.

It is apparent from the descriptions of the deposits that nearly all
are very similar mineralogicslly. This warrants consideration of the possi-
bility of treating ore from several veins in one plant. It chould also be
pointed out that modern methods of ore treatment may give very high recovery
values at fairly low cost. New mines can no doubt profit by the experience
of mines now tryinzg certain processes. It is reliably claimed thata the
Gnome mine a recovery of 95 to 29 percent is attained by straight cyanida-
tion., Emigh, 22 /who worked on Center Star ore, reporte that he obtained a
recovery of 98 percent on a test run by using straight flotation and only
30 to 55 percent by amalgamation alone. He was able to get 90 to 95 percent
by combined amalgemation ond cyanidation.

Lo g

2§/ Enigh, G. D., Idaho School of Mines and Geology, personal communication.
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Operings in several of the rines Jenongtrate that fracturing continuesn
beyond the terminations ot vadiec of quartz, and even within the lengths

of some mine worltings there are barren stretches between cuartz lenses.

It has also been pointed out that in zeneral the gold witkhin a vein lies

in shoots, It follows that o spot barren of cuartz in an otherwisc valu-
atle vein or a lean spot in a quertz body should not discourage prospecting
for a reasonable distance along the strike, espocisily if the vein struc-
ture (fissure) is well defined. q

«©Q

t e
o

21ly difficalt to arrive at the average gold content for
disseminated deposits of the Orogrande or Petsite type. Sampling deposits
of this type is diflicult ond at best gives uncertain results. Production
figures where large tonrages have been mined, provided the figures are
carefully recorded, are probably the best indication of the average metal
content of such roclzs. If the production figures as reported for the Butte
& Orogrande mine arc correct, tlie aversge value of the 42,491 tons of rock
treated is $1.40 a ton on the basis of gold at $20.66 an ounce. As shown

in the exposed walls of the glory hole, a cousiderable part of this material
must have been pegmatite, and so far as Jmown tlie rock was not sorted.
According to Arthur Hozan, one of the omers, the pegmatite contained only
60 to 70 cents a ton in gu.d, whercas the schist contained $1.8C a ton,

Very large tonnages of rock similar in appearance to thet exposed in the
walls of the glory hole remain urmined. As shown by the production figures,
the material is without doubt of low grade, but the fuct reaains that in
some places——for example, at the Alasia Juncau mine in Alasiza——large deposite
of disseminated gold ore of cven lower grade than that indicated by the

production figures of the Puite & Orogrande sre being successfully worked.

e
It i85 egpect

nu

- o - - . -1
Thomson and Ballar zﬁ/ have expressed the belief that enrichment has
dis j i z0ld and gilver throuvghout

rlayed en all-importaat par% in diss ing zol

the rock mass of the oxidize”? zone and that the extent of deposits of this
sort must be decided in each particular locality, but that conditions

which will and rmet define the lower limits of enriciment exist and must be
recognized. This belief canbe neither proved nor disnroved with the data
available, Some oxidation hias certainly talen place close to ftne surface,
and it is taken for gronted that with oxidaticn goid was liberated. If the
conditions were right, some gold may have gone into solution and have been
carried downward to enriclh the umeterial below. EHowever, 1t must be pointed
out that fresh pyrite occurs a few feet neneath the surface. Mgreove?, a
coating of iron oxides which kave migreted from above has formed on the
erposed sides of tae glory hole since the property was closzd, so th?t a?
the present time, at least, solution and transportation of some of the min=
erale are in progress. So far as imown, separate production r?rp?ﬁs were
not kevt of tlhe material from the oxidized zone and from the sulphide zone,
50 tha% the effect of gold enrichment by solutions moving downward through
the rocks is rot indicéted by the records. Assays of a few samples, even
if the ssmples wore carefully cut with this vprovlem in mind, woitld have
doubtful valuc. From the dats available, however, the writers feel that the
enrichment of the gold by wrocesces other then removal of other mineruls
has been previously overstressed.

26/ Thomson, F. 4., and Ballard, S. M., op. cii., Pp. 84-85.
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Larce volumes of auriferous sediments remain in the basins of Elk and
Newsome Creeks and at other places such as Big Creek leadows,but to what
extent these deposits have been sampled with a view to large-scale, low-
grade developments is not known. lodern methods and better mining facili-
ties might justify rather extensive drilling or test—pit sampling in favored
localities. The rich "skim" dizgings and reconcentrated gulch deposits
are probably about exhausted, although possibly zome may still be discovered)

The mines
Elk City district
Lode mines

Alice
A
The Alice property lies a little more then 2 miles directly west of
Elk City, on the divide west of Buffalo Creek. It is accessible by a poor
road. The property is developed by several tunnels and numerous prospect
pits. Five tunnels were visited. There was no activity at the rroperty at
the time of this survey.

The Alice deposit seems to be of the Orogrande disseminated type.
The schistose country rock is silicified, in places intensely, and contains
disseminated pyrite, locally in considerable mmounts. The rock also contai:
veinlets of quartz. Sulphides are precent almost ot the surface, and speci-
mens were collected 50 feet from the portal of one adit, but the rock is
partly oxidized as much as 300 feet from the portals of some tunnels. Much
iron hydroxide (Fe(OH)z) has formed in abandoned tunnels.

Congiderable vein quartz that containg pyrite lies on the dump of a
caved adit sbout an eighth of a mile south of the Alice camp buildings.

Allamance (Bluve Dragon)

The Allamence, formerly the Blue Dragon, lies along the American River
a little more than lé miles northeast of the Buster. Three well—defined
veins occur on the property, but only one has been productive. According
to Thomson and Ballard 20/ the Allauaence vein is 4 to 5 feet thick. It is
said that o shoot in the Allamance vein produced a little very rich ore in
;he early days of the camp. The total production is reported to be about
30,000.

/

27/ Thomson, F. A., and Ballard, S. lf., op. cit., p. 63.
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Two nearly parallel veins crop out a short distance 'gonth of the pro~
ductive vein. They strike east and dip 85° §. Because they are more re—
sistart to erosion then the enclosing wall rocks.they stand slightly above
the surface. These veins zverage about 3 fezt in width and are exposed
along the strike for several lmndred feet. They consist of white quartz
characterized by marked comb structure. Ireegularly distributed cavities
indicate the former presence of sulphides.

Altemont

The Altemont prosnect of Mr. Foss, of BElk City, is at the end of the
road along the divide southeast of Red Forse Creek about 2% miles beyond
the Blue Ribbon mine. It is sbout 7 miles from Elk City, There are two
tunnels on the property, of which one ig accessible for about 200 feet.
The country rock is gneissic granodiorite. The vein strikes N. 48° E. and
dips 80° SE. It ranges in thickness as exposed between 4 and 14 inches.
An altered porphyritic dike forms the hanging wall in places. The vein
carries about 4 inchesg of gouge on the footwall and 1 inch on the hanging
wall. No sulphides were seen.

American Eagle

The American Eagle mine is on Segal Creek about 8 miles southeast by
road from Elk City. The property includes 26 patented and 2 unpatented
claims, a 10~stamp mill, and several buildings now in a state of disrepair.

The deposit was discovered in 1897 by Ed. Brown ond Lawrence Painteréﬁy
In 1898-99 a 90—~foot gshaft was sunk in ore by Otto Abling, and in 1900
R. L. Sherman ran a tunnel from a point near the shaft for 345 feet along
the vein., This tunnel was in fairly good ore throughout its length. 1In
1901 the American Eagle Consolidated Mining & Smelting Co. took over the
property under the svpervision of A. W. Boyd. A mill was completed in
Jamuary 1903, and during the rest of that year and in 1904 9,200 tons of
ore was treated. From 1904 to 1910 a production of 556 tons was reported.
The mine was idle in 1919, and that year the Homestake Gold lfining Co.
bought the property. This company drove a crosscut tunnel about 1,150 feet
long that is imown as the mill level. The property was shut down in 1223
and has since been idle. lMost of the workings are accessible and in fairly
good repair. The total reported production is about $110,000, most of
which came from one ore shoot. United States Bureau of lines production
records are the basis for the following table:

28/ Historical data furnished largely by A. W. Boyd and E. W. Condit.

(o3}
o



83103

Reported production from American Eagle mine,

Elk City district, Idsho

Year {  Ore ! Gold Silver

g (tons) ( fine ounces) (fine ounces)

{ R el .58, e A P S

!
1903---- | 7,200 4,200.00
1904---- 2,000 570.83 1,875
1907~~~ T, 166.88 109
1908~~~ 11 10.00 3
1909=—-~ 40 54 .44 60
1910~~~ 330 . 161.60 51
1923 ===~ 100 | 43,61 24
1927 =—-~ 75 15.%76 8

i I
9,931 B, 825,18 ! 1,830

!

Three levels over 1,500 feet in total length and a 196-foot shaft
have been openéd on zn ore body, known as the northeast ore body, a shert
distance up Segal Creek from the mill, and five levels including over 2,000
feet of drifts and crosscuts and a 90-foot shaft have been opencd on the
ore body near the mill.

The country rock in the vicinity of the American Eagle mine is augen
gneiss that strikes northwest in general and dips 30° - 50° WE. The north-
east workings are not accessible, but on the mill level the lead consists
of a crushed and brecciated zone from 2 to 5 feet thick which carries vein
quartz, in places almost to the full width of the zone. In other places
the zone consists entirely of crushed country rock and gouge. The vein
has been offset at least twice by strong faults, which strike N. 7OO.~
80° E. and dip about 65° SE. (Sece fig. 4.)

The strike of the vein averages about N. 55° E., and the dip is 65° -
80° SE. No drift was driven on the vein where it was first encountered in
the long crosscut, but it was followed where it was next crossed, about 35
feet farther in. Two raises connect this drift with an intermediate level
54 feet above, and considerable stoping has been done between these levels.
A 100-foot raise, a 44-foot crosscut to the south, and a 50~foot raise con=
nect the mill level with level 3 above. The vein is agmin intersected 55
feet farther along the crosscut, but it is thinner here, although it has
been stoped also along a drift turned both ways from the crosscut at this
place. Near the southwest face of this drift a porphyritic andesite dike
clearly cuts the vein. The same dike is encountered by the crosscut. The
quartz is crushed, and pyrite and galena were observed in it. It carries
fragments of altered wall rock and is partly oxidized.
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Figure 4.—Geologic sketch of part of the mill level of the American
Eagle mine.
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Figure 5.—Geologic map of the 400-foot tunnel of the Blue Ribbon mine.
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Blue Ribbon

The Blue Ribbon mine is accessible by road. It is about 4% miles
from Elk City and 1.7 miles from the Elk City-Dixie road, at -the head of
a small tributary that joine Segal Creelr from the northwest. The develop~—
nments consist of two tunnels, one with a little more than 400 foet of worls
and the other about 150 feet long, two smnll shafts, a winze in ench tuanncl,
and several prospect pits. Only the longer tunnel was sccessible.
(See fis_.’,'. 5.)

The location was made by J. E. Brown, in 1897, and he took in Walter
Cook, Harry Payneer, and Bob Brownell as partners. Brown bought Cook's
and Payneer's interests, and Dr. Boyd, of Elk City, obtained an interest
in 1903. In 1917 Frank Stickner b)lga, Brownellts quarter interest, and
the following year this passed to his daughter, Frances Best. The present
owners are Dr. Boyd, lMr. Brown, and Hrs. Best. The four original partners
did most of the development worik, but in 1902 Patsy Clark sunk a 60—foot
winze and drifted along tlhie vein.

The principal country rock is gneiss (fig. 5). Tae banding in this
vicinity strikee about N. 30° W. and dips about 40° FE. At the winze there
is a little granodiorite. An unfoliazted, porprhyritic dike rock is prominent
in the mine, but its relation to the vein is not definite, although it is
probably younger. The general sirike of the vein is N. 8,°-85° X,, and its
dip 58°-75° N. About 160 feet from the portol a fault offsets the vein
about 100 feet to the nortnwest. The Ifoult dips 45°=~50° HE. The tunnel in
the footwall of the fault cuts a l4—inck vein of shattered quartz about 23
feet before it agein reaches the main vein. At the face two veins are
exposed, separzted by a fault parallel to the veins and by 2 feet of altered
gneiss. Where first encountered the vein is 12 feet thick, and af its
thinnest exposure it is sbout 2 feet thick. The vein is ordinarily shat®
tered and is commonly cf;arvtcc from the gneiss wall by scveral inches of
gouge. Gouge is mot present between the dike rocks and the vein. The ore
is almost completely oxidized; rarely a little sulphide may be observed.

Brovn Bear

The Browvn Bear mine of Frank Shuemsker end the E. C. Skoglar estate is
on the Red River about 2,000 feet upstream from the tail race of the Cal=
Ideho placer pit. The proPertj is develoned by four tunuels, two on each
side of the river.

The vpper tunnel on the west side of the river is gbout 110 feet above
the water. It follows a vein that ranges between 2 and 3 feet in thicimess,
strikes N. 80° E. to N. 800 W., and dips about 60° S. The vein follows the
contact between a henging wall of augen gneiss and a footwall formed by a
porphyry dilke. The vein is con91aerablj brecciated and is separated from
the walls by soft gouge. Striae on the gouge surfaces indicate vertical
movement., The lower tunnel on the west side is 180 feel long and is about
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50 feet above the river. The angen gneiss juct above the portal strikes

7. 10° W. tnd dips 45°TE. The vein hoere slso follovs the contact bebtween

angen gneiss and porphyry., It ig separated from the wrlls by several inches
ZOUSE, d,nrl the qmrnzolc brecciated and cut by gouge seams. The vein

here gstrilkeg gbout N. 76~ V. and divps GOQ S. At the face the gquartz contains

rmuch finely divided pyrite and some massive pyrite.

The lower tunnel on the east side of the river, about 50 feet above it,
ig caved, but a 40-foot tunuel 100 feet above thre river is accessible. The
vein here is 18 inches thick, strikes K. 75° W., and dips 60° §. It may dbe
the same vein as thie one on the otler side. The hanging wall is augen
gneiss, and the footwall muck decomposed porphyry. The porphyry dike is
about 2 feet thick. The quartz carries abundant pyrite.

Buster
The Buster was inacessilble at the time of thig survey. According to

Car"pcwll‘a the property i: now owned by .. W. Rradley. Tue following
description is quoted from Thomson and Ball ard. 22/

"The Buster mine, one-~half mile north of Elk City, is one of the prin-
cipal mines of the locelity. It was shut down and inaccessible at the time
it was visited, but maps, mill sheets, arnd other data are available. It
has been developed by adit tuanels and shaft to 2 depth of 375 feet. The
vein strikes N. 80° BE. and dips 70° S.; it varies in width from 5 to 20
feet. On the 300-foot level ilie averaze width was 1f feet for a length of

‘over 8500 feet. The ore consists of w ~t ‘_‘:,:wtz with from 10 to 30 }zercent

of pyrite. Mill records shcy an aversge value in gold ranging from $10 to
$20 ver ton. Several flat—cdiz pping faults were encountered in the upper
levels, but on none of these wos the displacement serioums. At the 370~foot
level, however, another flai-dipping fault, accoumpanl jed by much breccia, was

-

encountered; below this, the vein has not been found.

"An unusual example of oxidation, interesting bcocause of ifs co onfine=-
ment to & narrow zone and retuer exceptional depth for this region
reported, A streak of oxidized ore is eail to extend along the footwall
from the surface ta o depth o+‘ o765 feet ond here to cross the vein :l’nost
hUI‘lZO"l\,"LLV to the hanging woll, vhi
fault at the 375~foot lu.ve_. Pag

(=5
U2

&4
ch it follows dommward to the big
ore winched oubat a level roughly described
as several feet sbove thLis 3705-foot fault; that immedintely abov the famlt
[~]

[}

varied in value between t'ﬁ ead $4 per ton. EBEvidently the zous of secondary
. t
4

}-’C

éi’

)

) 5 S e T
enrichment was bottomed, as far as pey ore was concerned, a short dlsvance

above the big fault. On the 300-foot level this oxidized cre extenced aboub
350 feet eact and 100 feet west fron thie shaft, with an average widull ©

15 feet, Many specimens founé near the ore bins and on ‘he cunp showed
the typical mangonese stalr. Only the oxilized ore was hoisted, The s

phide, such as wae wnavoid: nly broken down, was ieft in the stopes as fill.

:-'-—————.._.._-.__-_.____ - . . -

-*ﬁ/ Campbell, Stewart, Thirty—fourih anmaal report of the mining industry
of Idaho, for 1932, p. 157, 1")5;. : b

%0/ Thomson, ¥, A, and Ballard, S, op. cit., pp. 61-63,

7
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The gross production of the Buster mine was close to $300,000.

"The mill on the property consisted of one 15~inch Blake crusher,
two S5~-stamp batteries, amalgamating plates, and six vanners. Cyanidation
was attempted on & small scale but was evidently absndoned. The records
of operations between November 25, 1907, and October 31, 1909 (706 days),
show the total amount milled to be 25,705 tons, with gross value averaging
$14.78 per ton.

"Recovery was as follows:! By amalgemation 48 percent, by cyanidation
10 percent, and by concentration 15 percent, making the total recovery
practically 73 percent. The cost of mining and milling was $7.25 per ton,
and the freight charges on the concentrate from the mine to Stites were
from $40 to $45 per ton.

"The eastward extension of the Buster vein is kmown as the Congress.™
Erickson Reef

Erickson Reef is along the road that leads from Elk City to the head
of the East Fork of O'Hara Creek, about 6 miles north of Elk City. It is
a short distance north of the Elk City district but was hurriedly visited
to counfirm reports that it belonged to the Orogrande disseminated type.
The "reef" is orened by half a dozen or more tunnels and many prospect pits,

The country rock consists of gneiss and schist, which have been in=
tensely cheared. The "reef! is reported to be half 2 mile wide and to
trend about N. 20° E. Attitudes of schistose structure were observed
which ranged from a strike of N, 45 E. with a dip of 50° SE. to a strike
of N, 35° W. with a dip of 35° NE. The gneiss and schist are injected with
pegmatite and locally are greatly silicified. Some disseminated pyrite

was seen, and the sheared rock is commonly deeply stained brown or red with
hydroxides of irom.

Hercules, Pascdena, and Alberta

The Horcules mine is about 17 miles by road southeast of Elk City.
From the American Eagle mine the road ascends a steep hill to an altitude
of 5,500 feet, a rise of 1,100 feet in 4 miles. Four miles from the mine
the road branches; one fork leads to Black Hawk Loolzout, and the other to
the mine. This last 4 miles is almost impasscble for sutomobiles. A road
could be built from the Red River Hot Springs road, about 2 mile from the
mine and 700 feet below it. This point on the Red River Kot Springs road
is about 18 miles from Elk City,

The property consists of 8 claims belonging to E. J. Comly, who located
them in 1903, but according to reports some Work was done before 1870.
Although there has been no production, the property has been worked by
Comly except in 1916 and 1917, when the Hercules Mining Co. did considerable
development work and according to Comly spent about $25,000, part of which
went to the construction of the good camp buildings now on the property.
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The workings, in addition to munerous prospect pits, consist of three
adits that are now inaccessible, The lower tunnel is reported to be made
up of a 400-foot crosscut ~2d 1,000 feet of drifts together with 60 feet
of raises. The upper tunnel, 170 feet above the lower, has 400 feet of
drifts. The intermediate tunnel includes a 100—foot crosscut and a 100~
foot drift.

The country rock in this vicinity is dark—colosred mica schist which
has an avercge strike of nearly east and dips about 20° N. Bearings over
small prespect pitvs indicate that the vein trends about N. 75° E., but this
is not certain. Comly reports that the vein in the lower tunnel is 5 feet
thick, Pyrite, sphalerite, chalcopyrite, galena, and covellite were recog-
nized in quartz on the dump. Oxidation of the sulphides is slight, as
they appear in abundance on the dump of the upper tunnel and must have come
from only a little way below the surface,

E. W. Condit and Glen Lamb own the five claims of the Pasadena group,
which lie just southwest of the Hercules. Prospect pits expose several
quartz veins. Toere are a 30-foot shaft and several pits on the northeast
end of the Pasadena property, and at least one caved tunnel west of the
creek,

The Alberta mine, a little over a mile northeast of the Hercules, has
long been abandoned. The headframe is still standing, but the shaft is
full of water.

Hope

The Hope claim of Schuyler Simmons is a little more than 3 miles by
road from Elk City, near the divide southeast of Red Horse Creelzr, According
to Simmons he roasted and treated zbout 115 tons of ore in a Pierce amal-
gamator and recovered about $700. The concentrates were not saved., A
tunnel, which from the size of the dwap must be several hundred feet long,
is caved about 40 feet in .t exposes afawlt that strikes N. 25° E. and
dips 50° SE. A 70-foot incline and a 110-foot drift follow a vein, as much

5 2 feet thick, that strilkes N. 560 E. and stands vertical. The wall rock
is augen gneiss, The ore is oxidized, but locally some sulphides are
visible. The guartz is full of wvugs.

ladre d!'Cro

The Madre d'Oro prospect is on the east side of the American River
about half a nile east of the Mineral Zone. The three patented. clainms
are owned by §. W. Litchfield. The developments consist of about 1,100
feet of tunnel and some prospect pits. About 800 feet of the tunnel is
crogscut. There has been no production.

The country rocks are gneiss and schist, end the tunnel cuts o large

hornblendite sill. Some of the schist is silicified and carries dissemiw
s N s (0] s =

nated pyrite. An east-west vein that dips 80 N. is followed for a short

distance by the drift.
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Figure 6.— Geologic map of the Wary K (Black Pine) mine.
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Mary X (Black Pine)

The Mary K mine, formerly the Black Pine, of Richard Kleesattle is
1.8 miles southeast of Elk City on the Elk City-Dixie road. The property
ig supposed to have been worked first by Jack Williams, who about 1916
leased it to the Black Pine MYining Co. At the end of about 3 years the
lease ran- out and the property reverted to Williams, who sold it to the
present owner. The mine is inactive now, but Kleesattle reports that he
has milled about 400 tons of ore in the 5-stamp mill,

The property includes 17 claims and is developed on five levels by
about 2,400 feet of accessible workings. (See fig. 6.) Parts of the
mine, including one whole level, are at present inaccesgible. The first and
fourth levels are adits, but the portal of the first level is now caved.
ifost of the work has been on the main or fourth level, about 1,750 feet of
which is now open. A raise has been driven from the fourth to the first
level from a point about 1,060 feet from the portal of the fourth. The
station at the top of the raise is caved, so that the first level is com-
pletely inaccessible. The second and third levels are turned from this
raise. About 1,200 feet from the portal of the fourth level a 20-~foot
winze has been sunk, and from this is turned the fifth level, which consists
of about 130 feet of drift.

There has been some old work on the property, and one old shaft is
reported to connect with the present first level. There are also about a
dozen prospect pits and trenches on the surface along what appears to be
the outcrop of the vein.

The Black Pine mine is in mica gneiss, of which two distinct types
may be recognized. The first 280 feet of the adit passes through biotite
augen gneiss, the "eyes" of which range from less than half an inch %o
2 inches in length. A length of half an inch may approach the aYerage.
The "eyes" appear to be of feldspar chiefly, but some may be aplite or
pegmatite. The rest of the mine is in quartz-biotite gneise that 19cally
is much crumpled. In some places, notably in the inclusions of gneiss
in the vein and in the wnll rock near the end of the accessible par? of
the main tunnel, the gneiss appears to be partly replaced by pesmatlte-

The gneiss strikes northwest--N. 30° W. may be an averag?~—ang dips
18°-75° NE. The gneiss is cut by a fault that styikes abo?t N. 75° E. and
dips 45°-70° NW. This fault is in part occupied by the vein.

about 800 feet from the portal of the main
sible workings. Apparently the first
where it contained little
the vein was about 6 feet,
where its strike changes.
and striations and

The vein is first exposed
adit and continues throughout the acces
800 fest of the adit was driven along the fissure
vein material. The maximum observed thickness of
and it secems to thin most conspicuously at placgs
As the ubiquitous gouge on both sides of the vein
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fplucking pits" on the surfaces between the gouge and the vein proper
furnish abundant evidence of postvein faulting, in general roughly parallel
to the strike of the veins, it seems likely that the lensing may be due
partly to this faulting.

In some places the vein material is pegmatite, but in most places it
is quartz, and to tell where one begins and the other ends is difficult.

The ore minerals observed were sphalerite, galena, pyrite, and native
gold. According to the owner, and in lkeeping with observations throughout
the district, the gold appears most closely associated with the first two,
particularly the galena.

Mascot, Del Rio, Gold Coin, Blue Bell, and Rand

John Massam's property along the American River and Kirks Fork
includes 18 claims comprising the liascot, Del Rio, Gold Coin, Blue Bell,
and Rand groups. The claims were located by Massam in 1905, and since then
over 6,000 feet of underground work has been done. An amalgamation mill,
with a jaw crusher and a Huntington ball mill, was erected on Kirks Fork
in 1912, According to Massam 15,000 tons of lascot ore plated $14 a ton,
and the concentrates ran about $100 to the ton. 8Six tons of Del Rio ore
plated nearly $18.80 a ton.

Gneiss and schist are the country rocks of the vicinity. TLocally the
foliated rocks are considerably crumpled, but in general the strike ranges
from north to W. 30° W. Eastward dips prevail. The stretching is to the
southeast at about 209

The Mascot workings are now closed, but Massam reports that the vein
was stoped to a depth of 80 feet for a length of zbout 200 feet. In the
vicinity of the shoot it ranged in thickness between 5 and 8 feet. The
quartz contains open vugs and drusy cavities and carries sulphides. The
ore ig partly oxidized at 80 feet, but some sulphides are found at the
surface. The caved stope indicates that the strike of the vein is east,
and Massam says it dips 55° N, A 5-foot vein, supposed to be the main
Mascot vein, is exposed in a small cut near the Cal-Idaho ditch. A tunnel
at the blacksmith shop on the west side of the river exposes a vein from
8 to 12 inches thick that Magsam believes is the ldascot vein. It strikes
¥. 80° E., dips 65° N., and carries about 3 inches of gouge on the footwall,

A 50—foot tunnel on one q§ the Gold Coin claims exposes a 20-inch
quartz vein that strikes N. 80 E. and dips 70° N.. This vein is a considere
able distance north of the Mascot vein. A tunnel 650 feet long on one of
thg Rand claims shows another 20—inch vein that strikes N. 85" E. and dips
70" N.
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Mineral Zone (Colonel Sellers)

The Mineral Zone or Colonel Sellers mine is now owned by the G. L.
Baskett estate. The mine ig completely inaccessible, and the following
jnformation is teken directly from Thomson and Ballard:Sl

-~

"The l{inerzl Zone mine lies 1% miles north of Elk City and is typical
of the so—called 'dike deposits'. However, stoping has here been confined
to the narrower quartz-—impregnated fissure zones, in preference to mining
the entire zone of secondary enrichment. A 200-foot incline shaft with
drifts and crosscuts therefrom st the 100-foot and 150-foot levels, all
in the oxidized zone, exposes ore which would be of commercial grade under
favorable working conditions. The sulphides begin to show rather plenti-
fully on the 150-foot level, and values were not such as to justify further
sinking and development with the present equipment and operating costs.

"The mineralized zone is about 175 feet wide and extends east and
west, parallel to one of the aplite dikes of the country. The zone of
fissuring occurs within the dilte and extends laterally a short distence
on either side therefrom into the enclosing schist and gneiss. Rather
prominent marginal fissuring defines this mineralized zone. The 100~
foot level is at a horizon near the contact betwesen the gneiss and schist.
Granite was observed to occur in a few places, possibly as intrusions into
the gneiss. The crosscuts show the aplite to be the predominating rock,
althongh numerous small pegmatite lensezs and dikes occur irregularly in
the vicinity of the quartz veins. The latter were observed to eut across
the pegmatite and enclosing gneiss in a few places on the 100-foot level.

"Along the south wall of the dil:e are two clear—cut guartz veins,
from 6 to 12 inches wide, which assay well in gold. About 50 feet north
of these, in the dike, is another quartz vein, from 1 to 3 feet wide, but
of lower grode than the other two. Running through the dike, with no
apparent uniformity, are numerous quartz veinlets, from 1 to 4 inches
wide, ilany of these stringers carry gold, but owing to their size and
irrezularity mining has been confined to the main fissures and veins.

"The entire zone has been extensively fractured and sheared, and the
rock is highly altered and deccmpoeed, much of it igs what would be described
by the miner as 'picking ground.! Yet, for all this, light timbering has
proved sufficient for underground support. Everywhere throughout the
workings of the 100-foot level are to be found abundant deposits of iron
and, to & lesser dezree, of manganecse oxides. Samples taxen indicate that
bere in the oxidized vonu the veins are the principal sources of gold.
Dissemination of gold in the altered gneiss and schist was proved to exist,
but not sufficiently to constitute ore at the present time,

31/ Thomson, F. A., and Ballard, S. l{., op. cit., pp. 64 and 65.
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fThe relation to the present workings of a prominent nort! and south
quartz vein, 4 feet wide, that outcrops several hundred feet eczst of the
shaft, was not ascertained. It is thought thot its junction with the
herein described east and west vein system may afford interesting possibil-
jties.

Miuch the same method of treatment was used with the Mineral Zone ores
as with those of the Buster mine. The coqcertrvtes were shipped.!

lfother Lode (Generzl Grant)

The Mother Lode property, formerly the General Grant, belongs to
George Brown and consists of four claims about 2 miles southeast of Elk
City en the Elk City-Dixie road. It is one of the old properties of the
district and is supposed to have been located by Henry Turner. It was
bought by Brown in 1S06. About 240 feet of adit was accessible at the
time of this survey, but the rest of the workings could not be entered.

An old stope sbout 115 feet long and three old shafts show on the surface.
According to Brown,tkhe vein assays from 310 to 820 & ton, and he milled
300 tons at Perry & Tytler's custom mill in Elk City.

. § o}
The country rock is augen gneiss. The vein strikes about N. 80~ E. and
dips 80° S. The vein as exposed ranges in thiclmess from 1 to 4 feet.
Locally the walls are intensely silicified for several feet.

Ten Million (Uncle Sam) and Frisco

The old Uncle Sam, no: kxnown as the Ten lfillion, is on the south side
of Segal Creek about l% miles above the fmerican Bagle. The property
ig now owned by Don Olson. ”Pe country rock is foliated granite that
strikes N. 15° W. and dips 15° WE. An 8-foot quartz vein said to run $12 a
ton strikes N. 45°EF. and stands vertical. A vertical andesite dike exposed
in a suell tunnel strikes M. 50° E.

The Frisco property was inaccessible in 1932. The mine is cbout 2 mile:
almost duc east of the American Eagle. The country rock is granodiorite.
From the size of the dump the workings must aggregate several hundred feet
at least, Unfoliated porphyritic andesite was conspicuous on the dump.

Placer mines
Anerican (Golden Rule)

The American or Golden Rule placer is about 53 miles by road north
and a little west of BElk City. It is just north of the Elk Township line
on the west side of the American River, Charles Tiedeman located the prop-
erty in 1906 and wor“ed it for 5 or 6 years. The total nroduction is
reported to be about $5,000, According to Tiedeman the gold occurred in
spots, the gulches were the best; and the basal sediments were not very rich.

The pit is about 700 feet long and 200 to 300 feet wide.

45



83103

At the lower end of the cut the altitude of the gneiss bedrock is
4,350 feets The banks in the pits are composed largely of gravel, but
there are some layers of sandstone, Most of the boulders are less than
¢ inches in diameter, but some exceed 2 feet: The boulders and pebbles
are well rounded and are composed principally of quartz and quartzite,
although some are of gneiss and granitic rocks. A few clay beds in the
section indicate horizontal bedding, One thin calcareous stratum was
noted near the top of the bank.

American Hill

The old American Hill placer is on the north side of the American
River about a mile south of Elk City, The placer has not been active
for many years. The bedrock floor of the pit is irregular but in gen-
eral lies at an altitude of about 4,050 feet, just a few feet above the
present river a few hundred feet to the south, The banks are about 100
feet high on the north side, and the strata exposed consist of gravel,
sand, and considerable clay., The bedding is nearly horizontal., The bed-
rock is gneiss, According to Lindgren _3@/ the top stratum, consisting of
10 feet of gravel and clay, was rich and was worked in the early days
as "skim" diggings. The basal stratum, consisting of 15 to 20 feet of
bluish clay, contains most of the gold, which is fairly coarse,

Buffalo Hill

The abandoned Buffalo Hill placer is about 1 miles west of Elk
City, just north of the American River., The pit covers about 15 acres,
and the sedimentary section is made up of sand with some gravel and
thick-bedded clay containing much coaly material. The altitude of the
gneiss bedrock is about 4,000 feet, and in places the banks are 100
feet high, although 50 feet may be an average, Lindgren 33/ mentions
"a well-defined perpendicular fault line" separating the clays from the
gneisses on the northwest,

Cal-Idaho (Gold Hill)

The Gold Hill placer is now being operated by the Cal-Idaho Mining
Co., and Thomas Berry is the manager. The placer is about a mile south
of the Buffalo Hill placer, on the point between the Red and American
Rivers.

A rock cut lowers the tailrace several feet to allow lower ground
to be worked, and undercurrents are used in addition to sluices. Water
is led by an 8-mile ditch from Kirks Fork of the American River, and
a head of 165 feet is developed. The alti®uds of the augen-gneiss bed-
rock is about 4,100 feet, but this bedrock surface is very irregular,
The gravel banks of the pit are in places nearly 100 feet high. The
section is made up largely of bluish ciay but contains sandstone,

32/ Lindgren, Waldemar, A geological reconnalssance across the Bitterroot
Rance and Clearwater Mountains in Montana and Idaho: U.S. Geol,
Survey Prof, Paper 27, p. 93, 1904,

33 { Lindgren, Waldemar, op. cit., 0. 95.
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conglomerate, well-rounded gravel, and, at the base, a conglomerate
composed principally of angular grenitic boulders separsted by rounded
quartz pebbles.

French Gulch

French Gulch, a small tributary to the Red River at thie north end
of Red River Meadows and the first stream north of Segal Creek, is a
little more than 5 miles by road from Elk City. This gulch is reported
to have been very rich in the old placer days. The gravel in the gulch
has been washed all the way up the stream, but gravel deposits at
slightly higher levels on each side have not been worked, thus indicating
that the rich deposits were reconcentrated, In 1932 Mr. Brown was
operating a placer pit in French Gulch at an altitude of 4,400 feet.
The unconsolidated material in the pit consists of poorly sorted boulders
in a clay matrix. The bedrock is sugen gneiss.

Tiernan Hill

At the old Tiernan Hill diggings, on the divide at the head of Glass
Creek, just northwest of Red Horse Creek and about 2 miles southeast of
Elk City, over 10C feet of unconsolidazted sediments lie on gneiss bed-
rock. The altitude is higher than that of most of the big pits, being
between 4,400 and 4,500 feet. The sediments comprise interbedded sand,
clay, and gravel, Much of the ground along Glass Creek to the American
River has been washed as "skim" ground.

Other placers

Placers have been worked locally on many of the streams of the
district. For the most part reconcentrated deposits from the high-level
gravel have attracted attention. Some of the streams where work has
been done are Iittle Elk Creek, Buffalo Creek, Segal Creek, and Red
Horse Creek., On Red Horse Creek Schuyler Simmons has taken out some
gold for many years.,

Qrogrande district
Butte & Orogrande

The Butte & Orogrande Mining & Milling Co.'s property is at Orogrande,
The mine consists essentially of a glory hole 250 feet in diameter at
the surface and 100 feet deep and a few short tunnels. A 20-stamp mill
was built in 1902, and a cyanide plant to treat the product of the mill
was added several years later. The mill was operated by water power.
The property was active from 1902 to 1909, except in 1906, and again
from 1914 to 1920, except in 1915 and 1916. The total reported production
from 1902 to 1909 was 29,847 tons, which contained 2,530.40 ounces of
gold and 170 ounces of silver, In 1907, 1,089 pounds of copper was
reported.éi/

§i/ Production figures furnished by C, ¥. Gerry, of the U. S. Bureau of

Mines.
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The average gold countent of the ore by years varied from 80 cents to
$4.80 a ton and the average gold content for the entire period 1902-9
was 0.085 ounce to the ton. The averaze value of the gold, on the
basis of $20 an ounce, was therefore $1.70 a ton for this period. For
the period 1914 to 1920, 17,644 tons was reported as having been mined.
The gold content ranged from 35 cents to $10.28 a ton for different
years and averaged for the period 0.031 ounce or 64 cents a ton. MUost
of the production for this period was made in 1912, when 9,566 tons,
with a gold content of 167.46 ounces, wes reported., The total reported
output of ore from the mine is 42,491 tons with » metal content of
2,927.93 ounces of zold and 309 ounces of silver. The average gold
content of the total ore produced is thercfore 0.07 ounce or $1.40 a
ton. The value of the total reported output is about 360,000.

The deposit at the Butte & Orogrande mine belongs to the group
classed as disseminated deposits. In the glory hole dark grayish-greecn
schist is intruded by granitic rock with a decided pegmatitic texture.
The schist is intensely silicified and even close to the surface contains
considerable fresh pyrite along small stringe-s and disseminated. The,
poegmatite contains less visible pyrite and is less intensely silicified.
Both pegmatite and schist have been intensely fractvwred and brecciated,
and according to Arthur Eogan both rocks contein gold. The sulphides
right at the surface have undergone almost total oxidation, but pyrite
a few feet beneath the surface is almost free from alteration.

Diamond Eitch

The Diamond Hitch prospect is on Quartz Creek about 2% miles southeast
of Orogrande and is reached by a good pack trail. The workings, now
inaccessible, comprise several short tunnels. A few tons of ore lies on
the dumps.

U

The wall rock at the prospect is o granitic biotite gneiss in which
the structure strikes in <.neral N. 10° T'. and dips 80° E. The vein is
fairly well exposed in a cut above the upper tunnel, where it strikes
east and dips 80° S. A considerable amount of a dark greenish—gray fine-
grained andesite dike rock appears on the dump. The microscope shows it
to be made up principally of slightly altered lath-shaped oligoclase
feldspar, with an average length of about 0.08 millimeter, and green
hornblende, The ore consists mainly of quartz with an estimated content
of 2 to 5 percent of sulphides, chiefly pyrite, chalcopyrite, and :alena,
with & little tetrahedrite. An undetermined purplish-gray anisotropic
minersl occurs as -very small, irregular patches. The sulphides have
been introduced into fractires in the vein quartz. upergene covellite
occurs along fractures in the sulphides, particularly in chalcopyrite.
Although théy are partly oxidized, the sulphide minerals crop out at the

surface,

Royal Dixie

In o strictsense the Roysl Dixie mine does not belong in the Orogrande
district but in the Dixie district, which lies a little farther east. It
is included here, however, because it lies within the area mapped. It is
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on Crooked Creek about half a mile north of Dixie Mcadows ranger station.
According to reports it is owned by a man named Flage and was operated

by H. E. Carpen 1ter about 1326 or 1927. Some of the workings are in-
accessible, but two tunuels were examined, one.on the east side of Crooked
Ccreek about 850 feet long ané one on the west side about 300 feet long.

A 160—foot drift is turned from the west tunnel.

The country roclts are quartz monzonite, augen gneiss, and quartzite.
The vein on the east side of the creek is from 1 to 4 feet thick and .
strikes about N. 45° W. Its dip is not constent but may average about
50° S. The hanging wall carries as much as 1 foot of gouge, and the vein
is broken by faulting. The guartz is massive and milk-white, and some
steined cavities indicate that sparse sulphides have been leached out.

The vein on the west side of the creek cuts quartz monzénite, peg-
matlte, and ouartzlte. At one face of the drift the quartzite strikes
N. 20° W. and dips 50° SW. The vein strikes N. 45° W. and dips 50° NE.
The quartz ranges in thickness from 1 to 3 feet and is bounded on both
walls by heavy gouge. The vein is displaced by cross faults that strike
N. 8° E. and dip 50° W. .

Gnome (International)

The property of the Gnome Gold Mining Co. is on the Crooked River 3
miles north of Orogrande and 10 miles south of Elk City. Prior to 1931
the International Gold Co. had driven a drift oguv 350 feet long and

had dug numerous surface cuts on the Gnome v°1n.——/ In 1931 the property

was taken over by the Gnome liining Co. By October 1932 this company,

in addition to extending the International drift 225 feet (fig.7), had
constructed camp buildings adequete for 25 or 30 men and hiad nearly
completed a 25-ton cyanide mill. Mining Truth of February 6, 1932, states
that the Gnome Gold lMining Co. had shipped bullion worth $26,000 and

would probably start sinicing in llarch to keep ore developed ahead of the
mill,

The wall rock at the Gnome mine is principally thin-bedded cuartzite
-which contains considerable feldspar. Next to the vein the strike of the
bedding ranges from about N. 70° W. to about due north. In general the
dip ranges from 10° to 200 SW. In places enough feldspar and biotite
have been introduced into the quartzite to make it distinctly gneissic.
Granitic rocks occur parallel to the bedding of the quartzite and in places
cut it. Two irregu;ar bodies of dark grayish-green porphyritic dacite
have been exposed in the International tunnel. The granitic rocks are
clearly older than the vein quartz, but the porphyritic dacite appears
to cut the quartz.

35/ Mining Truth, vol. 17, no. 24, p. 3, 1933.
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The quartz 2t the Gnome mine occurs along a well-defined vein as
good-sized lenses bounded in most places by several inches of dark-—gray
gouze. triae on slickensided wrlle along the vein ave nearly lorizontal.
The vein strikes in general about W. 75° ¥. and dips from 80° SW. to 90°.
Pyrite is the most abundant ore mineral, gelera is next, and chalcopyrite
is visible in some places. Supergene covellite occvrs along fractures,
and free gold was seen in some ore specimens. The sulphides are almost
entirely oxidized to a point within about 150 feet of the face of the Inter—
national tunnel, and even at the face they are partly oxidized. According
to James O'Brien, president of the Gnome Co., the ore exposcd along the
International tunnel has an average value of $25 a ton in gold.

Homestake

The Homestake mine is about 4 miles southeast of Orogrande near the
crest of a high divide separating thie drainage basins of the Salmon and
Clearwater Rivers. The mine is reached by a steep though serviceable
mountain road that climbs from an altitude of 4,645 feet at Orogrande to
about 6,300 feet at the mine camn.

Sam Silverman located the property in the late nineties and sunk
the Badger shaft to a depth of 170 feet in 1898. He hauled a few hundred
tons of ore t5 a mill 6 miles distant, but becmuse the mill tests were
not successful he became discoursged and let the property go by default.
James Perman relocated it in 1905 and later sold it to the Homestake
Mining Co. In 1930 the property was taken over by the Jemes Penman Mines
Co. under the management of C. W. Broclman, of Yakima, Wash. This company
was still operating the property in 1932. The only known production is
that from the ore milled by Silverman in 1892,

In addition to the Badger shaft, which is near the crest of the
divide, several other shallow shofts and cuts have been excavated, and
over 1,700 feet of drifts and crosscuts have been driven. Most of the
twnel work has been confined to the development of the Homestake vein,
hear the south end of the property. Four drifts have begg driven on the
vein at altitudes of 6,127, 6,192, 6,393, and 6,464 feet.-/ The upper or
10, 1 drift has a length of 30 feet; no. 2, 150 feet; no. 3, 1,150 feet;
and the lower or no. 4 drift, 350 feet. Practically all of the recent
work has been confined to level 3, shown in figure 8.

The prevailing wall rock at the Homestake mine is a hybrid type of
granitic rock that is probably best termed "eranodiorite." Quartzite
and quartzitic schisi and gneigs crop out a few hundred feet east of the
mine. The granodiorite is prevailingly coarse—grained, and much of it
has a pegmatitic texture. Pegratite and andesite dikes cut it at the
mine, and a well-exposed dike of porphyritic dacite cuts the grancdiorite
along the road a short distance northwest of the mine, Inclusions of
Quartzite and quartzitic schist are mumerous in the granodiorite, and many
of them are exposed in the underground workings.

§§/ Altitudes from survey by S. H. Richardson and R. R. Brattan.
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The Bndger vein lies about 800 feet north of the I'omestoke vein,
but it is not well exposed because the shaft throush which it was
develoned is now inaccessible. The Homestake vein has been followed
underground for over 70C feet ant has been partly exposed by tamnels
for more than 300 feet vertically. Over the 700 feet of horizontal
exposure the quartz along the vein ranges in thickness from that of small
stringers to about 4 feet. In some places along the fissure it is absent
entirely.

The quartz is almost everywhere lined with dark—gray fault gouge
formed by movements essentially parsllel to the vein. Other famlts at
high ancles to the vein have broken it into segment«, which.range in
length from 10 to 100 feet. These feults strike ¥N. 35°-5(°E., probably
aversging N. 48°F., end dip 65°-8E°NW, They displace the vein for
distances of a few inches to 110 feet., Ia general these fanults are
nmarked by thin seams of gzouge, but in some places——for example, along
the fault zone about 850 feet from the portal of tunnel 3--the rocks
are considerably broken and much gouge is ceveloped. Broken blocks of

drag quartz also occur in this fault zone.

Dark fine-grained andesite dikes similar to those at the Gnome and
other mines of the district occur in several places adjacent to the vein.
Their relation to the vein was.not determined with certainty at the
Homestalte mine, but it is noteworthy that they appear relatively fresh
and, even where they occur in fault zones, they show very little fracturing,
whereas the grenodiorite wall rocks are intensely fractured.

Pyrite, galena, chalcopyrite, sphalerite, tetrahedrite, and covellite
occwr in coarse—grained vein quartz end to some extent in se itiged wall
rock immediately adjacent to the quartz. Iron oxides are tnc most common
oxidation products. HMalachite occurs in places, and npyromorphite was
identified along fractures in the oxidized ore on the dump of the Badger
shaft. The sulphides are estimated to constitute less than 2 percen
of the average ore. Pyrite is tihe oldest sulphide. It was introduced
along fractures in the coarse-grained quartz, whereas tetranedrite,
sphalerite, chelcopyrite, and guleinn were introduced along fractures that
cut pyrite, apparently in the order nomed though probavly with some over—
lapping. Blebs of chalcopyrite ure nunerous in the gpholerite, ond in
the sections studied they are especiplly mumerous in the spaalerite along
contacts with quortz, whereas they are very sparse in the gphalerite along
tetrahedrite contacts. Tiny veinlets of covellite occur in much of the
suloliide ore, Free gold was not seen in the polished sections. Thomson
and Ballard 52/ report the results of a segregation test as follows:

37/ Thomson, F. A., and Ballard, S. M., op cit., p. 20.
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Results of segregation test to pv‘ovo associztion of gold
and silver with pyrite o2nd galena

old \ Silver
(omnces) - (ounces)
it ety = e S
1l S A S e M M o 3.08 t 00
T I el e, S, T v 1.72 : 3.3
Very 1‘*Llc is know bout the contiaunity, widtli, or metal content
O ) b
of the Badger vein. The .'umestake vein, except for small fault displace-

ments, is continuous liorizoutally for = congiderable distance, The
exposures in tunnels over a verticsl range of about 300 feet also indi-
cate considerable vertical extent. The last 200 feet of tunnel 3 was

not driven on the vein. The quartz terminated at a fault with a strike
of N, 85" E. and a é&ip of 85° MW, In attitude thie fault corresponds with
the others that have offscet the vein to the northeast, so that it seems

guite likely that the continuation of the vein lies to the northeast.

The fault does not oppesr %to be one of large displaccment, as it is marked
only by a seam of gouge from 1 to 2 inches wide, which corresponds with
that of other faults of small displacement elsewhere on level 3.

It is noteworthy that the sitrike of the most easterly exposure of -
quartz on level 3 is considerably more %o the south than the average strike
nearer the portal. According to a map by Richardson and Brattan, this
shows that the quartz is approximately in the proper position on level 3
to project to the outcrop at level 1. The sulphides are considerably
leached on the upper levels. Ore from a point about 600 feet east of the
portal of level 3 contained same supergene covellite. No microscopic
evidence bearing on the process of suyez,uu“ gold enrichment was obtained.

However, assays are available that may throw some light on the process.
Assays from maps of the Penman Co. show the following gold and silver
contents:
ssays of ore from Homesbake mir
Agsay 3 I taexe mine
Near face of tunnel 2
! 24 |
Assay width Gold : Silver g
’ l
(inches) (ounces to the ton) | (ounces to the ton)
30 0.4 | 0.5
|
38 .64 | v
{
- o | .
60 . ,Q’O : . ‘Z)-
- " TS RS S PR RN PSRRI FUSey 1 S |
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R T Tunnel 3

o e e S e A e SR S e A
iDistance from Assay width Gold Silver
‘ portal (feet) __Einches) . (ounces to the ton) | (ounces to the ton)
| 78 38 0.4 3.9
fx g 39 4 .2

o7 40 31 A

600+ (end of R 1.44

0ld work) < 18 .24
| L 30 .64 |

The variation in the gold content in these assays is no - greater

than would normally be expected to result from hypogene deposition of
gold along fractures in guartz veins.

North Hill

The property of the Worth Hill Mining Co. is at Summit Flat, about

5 miles north of Orogrande and 6 miles southeast of 0ld Golden, from both
of which it can be re:zched by Forest Service trails only.

The property is

developed by a 1,050-foot crosscut tunnel from which two 100-foot drifts

have been turned, two small shafts 70 feet apart, which were inaceessible
The North Hill

at the time of this survey, and several prospect pits.
group now consists of seven unpatented claims.

George Walters and J. M. Huston located the property in the late

nineties, and production since then is reported to have amounted to several

thousand dollars, $1,000 of which was obtained by treating North Hill
ore in an arrastre on Fivemile Creek.

The country rock is granitic, but a few bodies of gneiss, probably

xenoliths, are exposed in the adit.

1,050 feet from
¥. 85° w.

is white quartz

pe due to fine-grained sulphides
in large cnough crystals to be identifie

The Petsite property lies
the porphyritic dacite stock alre

the portal.

They occupy fault planes,
and swells from a very thin seam to a vel
containing bands of bluish quartz.
, although pyrite is the only
d with the aid of a hand lens.

The adit cuts two veins at 700 and

Both veins are vertical and strike about

Petsite (Knob Hill)

56

and the guartz in each of them pinches
n sbout 1% feet thick,
The color appears to

The ore

sulphide

about 12 miles southeast of Orogrande, at
2dy described (p.17) at an altitude of

y
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about 5,700 feet. It is owned by Franit Peck, of Orogrande. MYumerous
ghzllow surfece cuts have been duz, and severzl tunnels, now caved, have
been driven. So far as known the producticn consists of a few sacks of
high-grade ore. The ceposit has been mentioned on page 31.

Mine maps show that numerous samples have been taikken. They vary
greatly in gold content. George J. Bancroft, mining engineer, has recorded
assays of vein quartz as low as $1.84 and as high as $76 a ton. According
to his map the mineralized white rhyolite (porphyritic dacite) assays from
$1.82 to $3 a ton. Other mining engineers have obtained considerably
lower returns. Very little prospecting has been done on the property, and
so far as known systematic sampling has not been attempted. Some of the
quartz veins clearly contain shoots of high-grade ore. The veins have
not been suificiently prospected to determine their worth, but the work
done by the owners apparently was not gufficiently encouraging for them
to continue prospecting. In certain sreas, particularly at the north end
of the stocl, the porphyritic dacite is greatly silicified and contains
some disseminated ore minerals. Baacroft's map shows that the entire area
of the rhyolite (porphyritic dacite) is 5.8 acres and that about an acre
of the mineralized riayolite runs sbout %5 to the ton, whereas about half
of the area outside of this acre probably will run $2.50. He states that
a general semple of rhyolite spalls runs $1.30.

Umatilia

By trail tbhe Umatilla mine is about 3 miles west of Orogrande, at an
altitude of about 5,500 feet. The principal workings consist of a crosscut
tunnel 750 feet long from which 900 feet of drifts have been driven. 1In
addition to these worizings there is o shaft 65 feet deep and 240 feet
vertically above the crosscut tunnel and numerous surface cuts.

The wall rock at the Umatills mine is a coarse-grained quartz monzonite
or related rock which in the vicinity of the mine includes some large
blocks of quartzite. The quartz monzonite near the mine is cut by persist-
ent faults that strile about N. 50° W. and dip 756°-8C° ¥E. Smaller faults
strike more nearly north. The large faults are from 2 to 6 feet wide and
are defined by dark-gray govge and slickensided walls. The first drift
off the long crosscut tunnel has followed one of these faults.

Surface pits indicate the presence of at least two veins on the Umatilla
property. Either two scparate veins or two faulted segments of one vein
are expoged in the long crosscut level. A quartz vein las been exposed
in the northwest end of the crogscut. It has not been followed, and be-
cause it is poorly exposed the dip and strike could not te determined with
certainty. The quartz at this place coutains coasiderable d}sseminated
pyrite, What oppears to be still another quartz vein has oegp followed
for 240 feet in a S. 70° E. direction. This vein, which dips 80° IE., is
made wp principally of massive quartz with very little visible sulphide
minerals. The vein has split into two branches, each about 2 feet wide,
at a point 30 feet from the face of the drift. This vein appears to be of
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_1ow grade, but if assays show that it contains sufficient zold to be

minable, further drifting to the southeast along one of the branches may
disclose other good—sized lenses. The quartz exposed in the crosscut

in the northwest end of the level appears to offer the best immediate
prospect, because it contains counsiderable amounts of sulphide minerals.
However, the advissbllity of any further prospecting on this level should
be governed by the assay results of some carefully cut samples.

Una

The Una is on Summit Flat about a mile southeast of the North Hill,
at an altitude of about 5,800 feet. By trail the property is about 4
miles northwest of Orogrande and sbout 7 miles southeast of 0ld Golden.

The Una group comprises six c1~im The first location was made by
osey Mitchell in the late nineties.29 Juck ¥inton, H. D. Poyner, and
Ralston HcCaig at times held interests in the property. At present it is
owned by the Una liine Co. and is managed by McCaig. According to him
the total production has been about $3,000, which was largely extracted

from float by an arrastre on Fivemlle Creek.

The principal work at the Una consists of a tunnel about 1,350 feet
long from which several short drifts and crosscuts bave been driven. In
addition to the long tunnel there are numerous shallow surface openings.
For about 300 feet from a point about 480 feet from the portal the long
tunnel follows for the most part a vein known as the Aughy vein. Another
vein was followed for about 150 feet by a drift at the end of the long
tunnel.

The ore at the Una mine is composed of white quartz, which in places
contains considerable disseminated sulrhides. The quartz is enclosed in
cranodiorite or a related rocl that contains numerous inciusions of
quartzite. The body of quartz at the end of the long tunnel has been best
exposed. It is lens-shaped and has a maximm width of about 5 feet near
the middle of the lens. (See fig. 9.) The hanging wall of the quartz

is bounded by several inches of soft gray gouvge, which continues as a
gouge—filled fissure beyond the limits of the gquartaz. The quartz grades

into silicified granodiorite on the hanging-— 7&11 gide. Pyrite and some
he quartz. In September

el Nw.

galena are rather sparsely disseminated Phro the
1932 Ed. Comly had just found a body of 0u““tz containing considerable
disseminated pyrite and galena in a challow cut that may represent the
surface exposure of the quartz exposed in the tunnel below. At the time

of this sﬁfvey this body of quartz was not sufflcently exposed to determine
its attitude. It appeared to be ore of very good grade.

38/ Historical data furnished by Ralston McCaig.
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Figure 9.-- Ore body at end of long tunnel, Una
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Union grou:, Gold Crown,

The Union group of the Robert Puvels
It ig

above the mouth of Ilcrman Creek.
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ond. Utopin

.

estate is vn Big Creek just
about 3% miles by trail from

Dixie Meadows ranger station but only about a mile from the end of the
road from Orogrende, wvhich leads past the Homestszke mine over the divide
and follows down Big Creek to a point just past the mouth of McGuire

Creek. The workings, which are on bhoth sides of the creelr, were almost
entirely inaccessible but consist of several small tunnels and prospect

s are guartz monrzonite and guartzite. 200~foot
f the creek slong the trail to Dixie Meadows

1itic rock that strikes N. 56° W. and
several inches of gouge on each wall.

pits. The country rocl
tunnel on the east side o
follows a 4-foot gquartz vein in gr
dips 50° ¥E. The vein is bounded

SHEe

o
b

The Puelz estate alc¢> owns the Goléd Crown, which lies about 1% miles
northwest of the Union gr.p. It is in wvhite quartzite, but the quartzite
in the vicinity carries considerable granitic material. Vein quartz was
scen on the dwmp,but the woriings were inaccessible.

Several other prospects, iacluding the Utopia, lie in the Big Creek
drainage basin, but none of them lave produced, and all were inaccessible.

Puffalo Hump district

Alhambra, Sen Francisco, Gold Crown, and St. Louis

Little work has been done on the Alhambra, San Francisco, and Gold
Crown claims, but at the St. Louis there is a 120-foot crosscut and a
95-foot Arift slong o strong vein. These four veins may be along one
fissure, as ecch projects towsrd the next. The Alhambra and San Francisco
cen be definitely traced into each other, but a gap separuies the San
Francisco from the Gold Crown, and a larger gap separates the Gold Crown
from the St. Louls. The general strike is about N. 20° E., and the dips
range between 50° and 80° E. The Alhambra is owned by the group that
owns the St. Paul; the San Francisco by F. A. Raney, of Modesto, Calif.{
the Gold Crown by A. ¥, Schultz, of Orogrinde; and the St. Louis by the
Galen I,. Stone estate. The veins range in thickness from a few inches
to more than 10 feet. Quartz monzonite is the principal wall rock, but
locally schist is present. Iesr the porbtal of the St. Louis tunnel the
schist strikes W. 25° B. and dips 30° MW. The wall rocks and the vein
material show evidence of consilerable shearing. In places the quartz
contains drusy vugs. The cuartz on the dump at the Gold Crown c?ntains
disseminated pyrite, chalcopyrite, galena, and covellite. Sulphides are
abundant in the quartz e:.. sed in the St. Louis drift.

Big Buffalo
The Big Buffalo mine, now owned by the Sweeney Investment Co., of

Portland, Oreg., is at Humptown, o short distance goutheast of Buffalo
Hump. The mine is entirely inaccessible now, but according to reports the
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workings consisted of a two-compartment shaft about 210 feet deep from
vhich two levels were turned at 65 and 180 feet. About 190 feet of
drifting was done on the firet level, and 260 fect on the second. Several
short crosscuts were driven from e:ch level, and considerable ground was
stoped.

The Pig Buffalo was the original discovery of the district and was
made in the fall of 1898, According to reports the ore was first hauled
to Calendar and was milled there, but later a lO—stamp mill was set up at
the mine. In 1903 both mine and mill were closed, and there has been no
production since. Thomson and Eallard o2 say that the Big Buffalo shoot
is reported to have yielded $250,000 gross, which, with the crude milling
methods then in vogue, probably represents less than 75 percent of the
full valuve. Some very rich ore is said to have come from the lower level.
The monthly reports from June 1902 to February 1903 show that the ore
milled in that interval averzged $14.90 a ton, of which $8.52 was caught
on the plates, a recovery of 57 percent.

The vein apparently is mostly in the schist. The strike of the
schistosity at the mine averages about N. 45° E., and it dips 45° NW. The
vein is as much as 10 feet thiclk, and the wall rock on both sides is
ordinarily brecciated and silicified. At the shaft this crushed wall rock
has been mined for about 18 feet on the hanging-wall side. The vein strikes
gbout N. 11° E. and dips 80° W. It was traced definitely on the surface
for about 500 feet, and float indicates that it may extend about 300 fect
farther. Along the line of strike to the north and separated by a gap of
about 400 feet a similar vein was followed for 200 feet, and beyond a gap
of 600 feet to the south another was traced 1,000 feet.

The vein is crushed locally, and séme second—generation quartz is
apparent. It contains many inclusions of altered wall rock. MNucl of the
guartz shows comb structure, and in one specimen the orec minerals cppear
to Lave worlked in along the comb structure. Pyrite, sphalerite, tetrshed-
rite, chalcopyrite, gold, galena, and covellite were recognized.

Cracker Jack and Winslow

The old Cracker Jack mine is near the head of Take Crecek, south of >
Calendar and about 1,000 feet sbove it. The owner is reported to be J. H.
Howard, of Tong Beach, Celif. The property is developed by several tunnels,
and there has been considerabtle stoping, but a large part ofathe ol§ w9fkr
ings is inaccessible at the present time. The 20-stump Crocker Jack mill
is at Calondar and was run dy water power from Crystal Iake. The lower
level, 600 foet above the mill, is partly open. 4 1,000~foot crosscut
intersects the vein, and sbout 800 fect of drifts can sill"be entere@.
United States Bureau of Mincs records show a production of 3,401.86 fine
ounces of gold from 8,131 tons of crude ore in the in?ervgl l?OZ-lO, but
it is not known that this record is complete. No production is.reported
for 1908 or 1909.

5577 Thomson, F. A., and Ballard, S. M., Op. ci%., Pp. 1C8=110.
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The country rock is principally quartz monzonite, but many large
genoliths of schist are also present. Two veins crop out on the surface.
The larger one could be traced for several hundred feet and ranges in
thiclmess from 18 inches to 8 feet. Some of it has been stoped to the
qurface. An average trend of the vein may approach N. 18° E., with a dip
of 80° NW., but the attitude differs somewhat at different places. In
the lower tunnel the exposed part of the vein is between 1 and 25 feet
thick. The wall rocks, mostly altered and silicified quartz monzonite,
are separated from the vein by gouge and by brecciated wall rocks and
quartz.

The Winslow prospect of Ed., Heightsman, of Ontario, Oreg., lies along
Lake Creek about 1,500 feet upstream from Calendar, below the Cracker Jack
mine. About 9 feet of quartz is exposed in a prospect pit. This vein
strikes N. 23° E, and dips 80° SE.

Dewey

The Dewey vein of Reuben McGregor, of Elk City, crops out in the
Creek bottom about a mile south of Concord. The country rock is quartz
monzonite. The vein is about 5 feet thick and it strikes N. 20° E. and
dips 80° SE. The vein passes beneath morainic material to the south.

Jumbo

The Jumbo mine is at the head of Jumbo Canyon, on the north side of
the creek. The underground workings are now inaccessible. According to
Campbell 40/ the property is now owned by R. J. McConnell, of Grangeville.
The property was located in the fall of 1898. After a little development
a 2~stamp mill was installed, which ran only 30 days before 2 more stamps
were added. The 4 stamps in a little over a year crushed ore that yielded
over $40,000. Table concentrates were saved. In 1902 a 2%4-stamp mill was
installed, and it ran sbout 2 years. Ore was taken out intermittently by
lessees until about 1915. United States Burecau of Mines records for
1902-15 show a gold production of 18,179.43 fine ounces.

The following description of the workings 41/ ig baken from Thomson
and Ballard's report:

"The Jumbo mine is located on the usual type of quartz vein common
to the country. The outcrop, up and down a steep granite exposure, afforded
easy development by means of tunnels. Of these, there are four aggregating
over 2,700 feet of work. The ore occurs in shoots and has been stoped
out between levels. These stopes are now inaccessible.

M_—.—, - . .

4o/ Campbell, Stewart, Thirty-fourth amual report of the mining industry
of Idaho, for the year 1932, p. 158, 1933.

41/ Thomson, F. A., and Ballard, S. M., op. cit., pp. 105-106.
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Mio. 1 (upper) tunnel was less than 200 feet in length and attained
a depth slightly less than 200 feet. Considerable ore came from this
tymnel. It is now inaccessible.

"No. 2 tumnel, 80 feet below no. 1, was run 510 feet long, and the
ore was stoped out to the upper level. As this tunnel is badly caved,
no data are obtainable therefrom. Records show a considerable tonnage
from this place.

"No. 3 tunnel, 230 feet below no. 2, was 850 feet long. Two distinct
ore shoots are exposed on this level. The first was encountered 150
feet from the portal and was 335 feet in length along the course of the
tunnel, varying in width between 4 and 14 feet. At 690 feet from the
portal a second shoot was encountered that extended for 175 feet along the
tunnel and had a width of 12 feet. Lessees discovered this shoot and
gouged out ore that nevted $6,000, leaving the low grade. It averaged
between $11 and $12 per ton. The face is about 850 feet from the portal,
and the vein was not exposed by crosscuts at this point, for reasons not
apparent.

"Wo. 4 tunnel, 330 feet below no. 3 tunnel, is driven on the hanging-
wall side of the ledge for 1,255 feet. The footwall is not exposed except
in a few crosscuts. Ore was encountered at 350 feet from the portal,
but for 180 feet farther was considered too low grade to handle. At 530
feet from the portal a stope was started on the hanging—well streak but
was carried up only a few sets. No crosscut was run to the footwall here.
At 600 feet no. 2 stope was started and continued for about 100 feet up
and 100 feet along the vein. No crosscut was run to the footwall at this
place. At 750 feet a crosscut to the footwall exposed 4 feet of good ore.
At 900 feet a crosscut to the footwall failed to find ore. At 1,130 feet
another shoot was encountered and stoped 60 feet high for a length of 60
feet along the tunnel. Three crosscuts between the 1,100-point and the face
at 1,255 feet were run to the footwall but exposed only low-grade ore such
as could not be handled. A gouge or selvage from 2 inches to 3 feet thick
follows the hanging wall throughout the length of no. 4 tunnel. A narrow
basic dike cuts diagoanally across the vein in a shoot stoped out between
no. 3 and no. 4 levels. The relation of this dike to the shoots could not

be ascertained."

The country rock of the Jumbo vein is quartz monzonite which contains
occasional xcnoliths of mica schist. The vein cuts through theogranitic
rock in a direction a few degrees east of north and dips 50°-70° E. The
maximum width of the vein is reported to be about 20 feet. The outcrop was
traced for about 1,300 fect, but there was no quartz for part of this
distance, although the chearing spparently continues. The fissure may
extend still farther north, ag prospect pits show quartz directly on.the
line of gtrike, about 50O and 1000 feet away, in that direction. It is
quite likely that the Venture may be the continuation of the Jumbo to the
south,
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Monte Cristo

The Monte Cristo lies along the rozd bvetveen Frogtown and Humptown.
It is opened by a crosscut adit cbout 110 feet long to the vein and a
ghott drift both weys on the hanzing wall. A 50-foot shaft on the vein is
caved.

Tae country rock is ra tHer coarse grained quartz monzonite. In general
the vein siriltes about N, 15° E. and dips €5° BE., but where exposed in the

workings tlie walls are notv parallel. The vein is 12 feet thick where cut
by the crosscut but kas narrowed to 42 incheg in tiie north face and 30
inches in the south face Several inches of crushed quartz and gouge are

present on beth walls. “Hc vein is gapposed to be on the continuatioan of
the St. Panl vein, but there is a gap of nearly 2,000 feet between the two
without exposures of vein matter.

lfother Lode (Concord)

Concord is the site of the lMother ILode or Concord mine, which was
discovered soon after the Big Buffalo, in the fall of 1898, by P. J.
Turner, who sold it that same winter, supposedly for about £100,00C, to
Galen L. Stone, whose estate still cwns the property. The nine was entirely
inaccessible at the time of this sarvey, but Thomson and Pallard's report
carries a sketch of the mine %22/ which chovs a &-commartment shaft extending
to the tottom of tho mine and anothier single-compartment shaft to the first
level. Tne mine has levels at 77, 177, and 277 feet,vhich have about 280,
375, and 235 feet of drifting respectively. From the several drifts 25
cro"sﬁvts agzrezating about 720 feet of work have been turncd. Much of the
ore mined is said to asscy $1E to $26 a ton in gold.

,\

The mine is in schist adjacent to a quartz monzonite contact.
(8ee pl. 1.) Tne schist contsins considerasble bodies of the intrmsive rock,
and both make up the wall rocks of the vein. The schist is crumpled in
this vicinity but appears in general to strile a little east of north and
to dip northwest.

The strike of the vein ranges from I. 16° E, at the mine to about
north at the Fortunc vroperty, 1,800 feet fartiier north. It dips steeply
to the west. Its thickness is not the sume et different places: an inch
or so to 10 feet may be the range, although its apparcnt thiciiess is mach
grecter in places because of brecciated and gilicifiec wall rock. The vein
is commonly bounded on both walls by beavy gouge, which coatinues for short
distances even wkere there ig no quartz. The vein conld be traced only a
few foet soutk of the main skhaft, becavse of a swamp that covers its outcrop,
but it may not extend much farther, as it seems to be firge ring out near
the edge of the swamp, and a sct of ecastward-trending gquartz stringers cross
the trend of the vein there.

42/ Thomson, F. A., and Ballard, S. M., op. cit., fig. 12, p. 107.
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The sequence ?f m1ner:lxz~t10n appears to be quartz, pyrite, tetrahe-
drite, chalcopyrite, and gelena, The quartz is cortnonly of the comb vari-
ety, and the vein cnrries many fragments of silicified wall rocks.

Spokene and Tiger

The Spoiane vein of A. F. Schultz and Pete Klinkharmmer lies on the
gouth side of Ruby Lake. It ig developed by three levels, which expose
a vein that is at least 30 feet in maximum thicimess, trends a few degrees

east of north, and dips 60 °_65° SE.

The Tiger vein of Lou Anderson lies on the north side of Ruby Lake
a little west of the projection of the Spokane vein. The Tiger vein splits
and feathcrs out southward about 500 feet above the shore of the lake.
It can be traced to the north over the divide between Ruby and Bear Lakes
end nearly to the shorc of Bear Loke, The Tiger vein at Anderson's tunnel
is about 10 fcet thick.

Both veins are in quartz monzonite and both show heavy gouge locally
on both walls.

St Paul

The St. Poul vein lies just east of Concord. This property and the
Alnomtra ore owned by W. D. Vincent, of Spokane, William Nichols, Frznk
Culbertson, ﬂnd ovnpz The vein as exposed in cuts trends about N. 20°
B, and dips 55° '~80°Z. The south end bends to neerly due cast. The vein
was traced on the surface ror sbout 1,000 feet. The wall rock is princi-
pally schist, and both schist end vein material show evidence of much
shearlnh. The vein material is locally vaggy and contains inclusions
of the wall rocks.

Venture (Del Rio)

The Venture mine, formerly the Del Rio, of A, F. and C. A. Schultz, is
at the head of Jumbo Canyon on the uth side of the creek. The property
consists of a tunnel about 1,200 fect long, a good cabin, and a small
2-stamp mill run by water power. The property was being actively operated
at the time of this survey. A. F. Schaltz reports that since the property
was visited some high—grzde ore has teen struck in g new drift on a higher
level,

The country roclk is princinally quortz monzonite, but large xenoliths
of black schist are also nruqvnt The fissure striles dhetween north and
N. 25° 1. and dips nbout 70 BE. It nmoy he o contimation of the Jumbo vein.
Figure 10 illustrates the lenticular shape of the cuwortz bodies and the
fect thav only parts of a fissure ore ocoupied by quertz. The metallic
minerals recognized include pyrite, gelena, chalccpyrite, covellite, and
molybdenite,
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Vesuvius

The Vesuvius vein crops out near the head of Lake Creek, about half
a mile above Calendar. The workings are inaccessible now, but according
to reports the shaft is 200 feet deep. The vein is supposed to have been
discovered in the fall of 1898 by John Schissler, John Madison, and Nathan
Pettibone. These three sold out to Charles Sweeney, of the Sweeney Invest-
ment Co. The ore was milled at the Cracker Jack mill and is reported to
have run about $9 a ton. The vein strikes about N. 30° E. and dips 65° SE,

War Eagle

The War Bagle mine is on Fitz Creek, a tributary to Crooked Creelk,
about 13 miles south of Dixie and about a mile south of the Buffalo Hump
quadrangle. A serviceable road extends from Dixie to a transfer station
a mile south of Dixie lleadows ranger station. ZFrom this point the mine
is reached by a good pack trail gbout 9 miles long. The mine camp is
at an altitude of about 3,300 fect.

William Boyce located the War Eagle mine in 1898.é§/ The discovery
was made on the Blue Bell claim. In 1912 he located a boulder of high—
grade float near the site of the mouth of the Boyce tunnel and shortly
thereafter found the Boyce ore shoot, which had no visible surface outcrop.
Boyce sold the property to George J. Bancroft and Williem H. Day, who
were the owners in 1932, although at thet time the property was being
operated by the Central Idsho Gold Mining & Milling Co. under a bond and
lease agreement. All of the production from the property has come from
the Boyce ore body since 1931. According to Walter Craft, trustee ond
manager for the Central Idzho Gold Mining & Milling Co., the production
has been about 1,500 tons of ore. Since 1928 the lessees, in addition
to the work they have done underground, have built a mill and power house
and a comfortable camp. The power plant is at the junction of Fitz Creek
and Crooked Creek, about three guurters of a mile below the mine. The
mill is a flotation plant with a capacity of about 25 tons daily. The
concentrating ratio varies from 30:1 to 10C:1l, depending on the grade
of the ore.

Most of the work has been done on the Boyce and Blue Bell ore b?dies.
The Boyce ore body has been proved and partly mined for a vertical distance
of 215 feet and a horizontal distance of 100 feet. The developments on
it comprise the Boyce or upper level, about 340 feet long, and the Holmes
level, consisting of a main crosscut 295 feet long and over 1,000 feet
of drifts and short crosscuts. The Holmes level is 140 feet below t@e
Boyce and is connected with it by a raise. The Blue Bell workings, in
addition to o number of shallow surface cuts, consist of a tunnel about 300
feet long and several short crosscuts.

The ore occurs in a hybrid granitic rock that is probably bos? classed
as granodiorite. It is medium-grained and light-colored and contains
sparsely distributed flalkes of biotite and muscovite, A specimen.from the
face of the Holmes level consists of about 60 to 65 percent of oligoclase

EE] History from a private report by George J. Bancroft.
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Kog .- This minersl is zoned, and in

with an average C o

most places tie ir rtly altersd to sericite and a clay
mineral, Here snd tuere the oligoclsse has »artly replaced biotite and
muscovite along contucts of a type comaonly termed "resorption boundaries."
Myrmekitic intergrowths of quartz are common in the oligoblase. Quartz
makes up about 20 percent of the rocir studied. It is granular and exhibits
strain extinction identical with that of the white quartzite a short

8
e
are pa

. Sk o s b o TS n H 5 3
meat of the greins, Tiny sillimanite
needles are numerons in sone of the graing, an

distance northwest of the mine, in the Bufislo Imm gquadrunsie. Ghost
outlines indicate secondary enlaprs x ]

¢ in places the guurtz is cut
by veinlets containing sericite. lMicrocline makes up about 10 percent
1

of the roclty, It is distinctly later than oligoclase, quartz, and mica,

for it cuts sharply ncross these minersls, The microcline is considerably
255 altered than the oligoclose. Biotite and muscovite make vp about

b percent of the rocl:, and the biotite is the more abundant. Some of the

biotite flakes are altered around tlieir edges to chlorite and some patclies

of epidote. The rocik contain a little magnetite, orthoclase, apatite,

and zircon. Hear the ore bodies the feldspars are intensely seriticized.

=
@

The Boyce ore body is in the hanging wall of a fault zone kmown as
the Tar Bagle foult, Tae ore body is mace up of lenses 40 to 50 feet
long and 6 to 8 feet thick (see fig, 11) that have an averzge strile of
about W. 35° B. and dip 60°-70° WW, Lenses linve been found as much as
250 feet away from the fault, and narrow cuertz stringers extend almost to
it. The continmous alinement of the lenses indicates that they were de-
posited slong well-defined fissures or fractures, although probebly not
as one continuous tabular body, in spite of the fact that posimineral
frulting has certainly accentuated the lenslilze form of the quartz.

The Blue Bell ore bocy is s2id to be 300 feet long and S feet wide.

The War Bogle fault is a zone of intense crushiing, mainly betwgen x
walls from 5 to 10 feet spart. The fault strikes north and dins 70°-80°W.
Striations on the harder walls within the fault zone pitch 25%0, Several
snell bodies of guartz were noted within the zone. The main drift on the
Holmes level parallels t.oe fault for 300 feet, and three crosscuts reach
it, so that its cource is well defined on that level. The fault is not
visible on the Royce level but may well de concealed by the tight lagging
near the '_Dor‘t');[_.

The relation of tie War Bagle fault to the ore bodies is important and
has not been definitely settled: The success of future development ?t the
mine will depend 1argeiy on the correct interpretation of this rolgtlon.

If the ore has been deposited in Fissures formed by the faulting, it must

r\. '0"\
have been introduced into hanging-wall fractures of the main ;uult.and
On the basis of

probably does not extend faor from the main fault zone.

this interpret-tion ore bodics could be expected in other hanging-wall
fracturcs, morc or less parallel to the kmown ceposits, and the grougd
could be prospected by driving a drift parallel w1?n the :gult %nd 25 to
50 feet in the hanging wall., Prospecting in the mine has been in part
guided by this interpretation.
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If the fault is later then the ore and nence displaces it, the likeli=
nood is greater that the fissure clong which the ore occurs is more contin-—
wous to the southwest. Consicderation should also be given to the possibil-—
ity of locuting the faulted segment of the ore-bearing fissure on the east
side of the fault zone,

The relation of the fault to the ore cannot be seen on the Boyce
level because of timbering. On the Holmes level a 3-inch stringer of
quartz along the ore-—beering fissure pinches out just before it reaches
the fauit, and the gouge of the ore-bearing fissure joins the War Eagle
fault in such a wey as to make the relations obscure., About 25 feet
north of this place several small nieces of quartz containing sulphides
were noted in the gouge of the War Eagle fault. About 180 feet farther
north another small body of quartz abont 6 inches wide occurs in the short
crosscut east of the fault, and sbout 25 feet still farther north a small
piece of quartz shows beneath the lazzing on the west side of the drift.
It is noteworthy that the attitudes of these bodies of quartz differ
considerably. Largely because of these pieces of quartz in the fault zone,
which are interpreted as being pieces of drag ore, the War Eagle fault
is believed by tiie writers to be postmineral.

Prospecting southwestward on the Holmes level along the ore-bearing
fissurc beyond the end of the Boyce ore body seems well justified. This
opinion is based partly on the interpretation just given regafding the
fault and partly on the fact that the lens of quartz exposed near the
face of the Boycc level would project about 50 fect west of the raise
near the end of the Holmes level and hencc is nearly in line with the south-
ward projection on the Holmes level of the ore—bearing fissure.

The lhypogene ore minerals include galena, pyrite, chalcopyrite,
sphalerite, tetrahedrite, and gold, named in the order of abundance.
Tolman®t/ states thot sn unkmown telluride and argentite are also present
in the ore. Considerable supergene covellite occurs along fractures or
as irregular patches in the other sulphides. The sulphides are for the
most part in coarse—grained vein quartz but are found also in silicified
wall rock next to the veins., The coarse-grained quartz is the oldest of
the vein minerals. Pyrite was introduced into it. In many places the
pyrite cuts individwel grains or has formed slong grain boundaries of
quartz. Galena, chalcopyrite, sphalerite, =nd tetrahedrite occur along
fractures in pyrite. Tetrahedrite appears to be older than chalcopyrite.
Tiny veinlets containing chalcopyrite and galena cross sphalerite, apd
in turn veinlets containing galena cut both chalcopyrite and sphalerite.
There is, however, no evidence of a definite period of shattering :
separating the deposition of these minerals. Tolmen points out that gola
is not readily made visible by panning or by the microscope out states
that it is made evident by heating polished sections of the ore at or
near the melting point of galena, and therefore, he states, it is apparently
in s0lid solution with the sulphides.

44/ Tolman, C. F., private report.
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The presence of some supergene covellite shows that enrichment has
taken place to some extent, but the facts that £old was not noted in
association with the covellite and, as pointed out by Tolman, that gold
is intimately associcted with hynosene sulphides scem to indicate that
enrichment kas not greatly increzsed the gold content of the ore, at
least on the lower level.

The gold content of the ore varies considerably from place to place.
According to Craft,=2/ the Boyce orc shoot averages $57.25 a ton. In
1931 48 tongs of ore was conceatrated which produced 177 ounces of gold,

‘ o A6
77 ounces of silver, and 935 pounds of coppcr.:g/

Wiscboy

The Wiseboy lies on the south slope of lNorth Pole, near the head of
Wiseboy Creek. The extent of the workings is not great. An accegsgible
level consists of about 385 feet of crosscut and 110 feet of drift. The
property is owned by the E. N. Oliver estate, of Grangeville. The mine
operated between 1900 and 1902, but there was little production.

2y

The mine is in cuartz monzonite with many xenoliths of schist. The
strike of the foliation of the inclusions ranges between N, 10° W. and
N. 60° W., and the dips between 65° W. and 85° E. The drift mentioned
above follows a fault trending N. 10° W. and dipping 60° E. No quartz
was seen underground, but a little appears on the dump.

Tenmile district
Lode mines
Buffalo—Idaho

The Buffalo—~Idaho mine lies about three gquarters of a mile northwest
of the New York mine, on the Fall Creez side of the divide between Little
Leggett and Fall Creeks. The property is reached by road from Fall
Creek, part of the way over the old Fall Creck-Newsome stege road and the
rest on the mine rond that runs past the New Yorl: mine. The distance from
Fall Creek is about 4 miles. In addition to cabins and a 4-stamp straight
amalgemation mill, the property is develoved by four adit tunnels aggre—
gating about 1,100 feet, a 55-foot winze in the mill-level tunnel, and
several stopes and crosscubs.

According to reports the location was made sbout 190C by George
Mackay, and the property was called the Mackay or Gold King mine until
- - P il S0
1927, when it was toen over by the Buffalo-Idaho Mining Co., of which
J. A, Fields is the mansger.

45/ Craft, Walter, orsl commumnication. :
46/ Data furniched by C. N. Gerry, of the U. S. Bureau of Mines.
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total production nprmears to have been over $10,000, and most of
this Las been won since 1929. According to Fields the ore plated between
$6 and $23 to the ton and averaged around $15.

The country rock in and around the Buffalo-Idasho is gneiss, which is
impregnated with much granitic material, and locally guartz monzonite
The attitude of the gneiss 1s not constant, but it has a north—south trend
ond dips in general about 55° W, The ;OLAS are cut by two parcallel veins
that strile scbout N. 85° W, and dip 60° sW. The northerly vein, from which
the production of the mine has come, is well exposed on the lower or mill
level. It has a maximum width of over 2 feet. The hanging wall generally
carries several inches of gouge and in places nearly a foot of crushed
and altered wall rock besides. In most places the footwall is slickensided
also.- In this adit the vein is offset to tie right by at least three
cross faults, which strilke cbout north and dip sbout 720° W. Trhe displace-
ment on one of these faults is 6 feet and on another 10 feet.

Two of the tunnels open the more southern vein. Both of these are
driven in the footwall and not glong the lead, Two crosscuts from each
tunnel expose the lead, and in ons of them there is about 3 feet of quartz
and 6 feet of altered w2ll rock, In the other nothing but heavy gouge and
altered wall rock shows.

At the face in the mill-level adit the ore is almost completely oxi-
dized, but ot other places sulphides sre present,

Center Star

The Center Star mine lics about & mile south of and 1,000 feet above
the South Fork of the Clearwater River avout halfway between Golden and
Elk City. It is sbout 10 miles to either nlace by road from the end of
the Center Star trail. The mine is accessible only by trail at the present
time, although in 1932 a roa® was constrmcted part way from the mine gt
the river highway.

The principal development is on the Weiss tunnel level (£ig. 12);
which consists of a 340-foot crosscut from the surface to the first vein
and an additional 1,150 feet of drift ¢nd cros SECYDL Lhe “ﬂ; interegts
sank a winze 155 feet from a point in drift 2 on the Veiss evcl and turned
a level at 150 feet, and they are reported to have done about 300 feet of

worl on this lower level, The winze was full of water at the lee of this
survey, A raise goes up akout 20 feet from the Weiss level just above the
winze. Two other @dit~.higher on the properiy, the Murphy tunnel and the

Potato tunnel, aggregate about 400 feet morc.

S+

The Center Star deposit was aiscovered sbout 1907 by Murpiy, a P?Cket
hunter, who found float in the gulch below the mine. _He?man Browvn ana :
later Charles Tiedeman cach obtained an interes st in the prcocrty, un@ these
two men with Mike Freeh arve the present owners. H. 1. Day and associates
hed the property under lense in 198031, vut theg finally gave 1t up, and

in 1932 worlz was done only by Tiedema
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The mine has hnd no production ouc'rt from o S5=ton test run made by
Tiedeman in 1915 with a l=lamp mill ils ore, which came largely from
the Murphy tunael, is repoﬂeu to bhave ul ted $50 to the ton. According
to Tiedeman the tailings asse

The principal country rockat the Center Star i well-banded quartz-—
biotite gnelss. In places it containg diles and sills of granitic roclk,
Pe'matitﬁ nd aplite are both present, The co“ntr rock has been greatly
silicified locally, particularly adjacent to fissures ang quartz bodies.
The attitude of the gneiss is so different st Gifferent places, even at
neighboring localities, that no goneral attitude for the couniry rock can
be given excent that the reb"O'al trend is about north-scuth, a2s may be
seen on the geologic mop (pl. 1).

The country rock is cut by a series of faults and brecciated zones,
which in spite of many locsl differences have = definite general trend

of zbout J. 70° E. Most of these faults dip 40° or more to the southeast.
The combined width of the zone in which the fralts and brecciated zones

are prevalent, as exposed in the mine, ranges from about 75 feet on the
east to 140 feet on the iest. The zore apmears to be made up of three
perts——a fairly definite “ault along wi. -3 drift 1 is driven, an intermed-
iate sct composed essentially of swo fonults which are partly followed by
drift 2, and a2 more indefinite zoae exposed by the Tiedeman and no., 3
drifts. A frecture zone appears to branch froa the Tiedeman drift at

its bend and connect to the intermediate set of faults a chort distance ea-
of the winﬂe. These fractvre lines aprear to have controlled in a general
way the ¢ sition of the cuartz, for it is found in rudely tabular masses
elongatud pd;tllel to them, In most places the quartsz is bounded by faulte
and these bodies appear like true queriz veins; in other places the quartz
masses clearly PPD}CSLﬂt the complets replaccment of gneiss, and the
gneissic banding is well -‘eservéd. ere the wall rock is not separated
from the quartz by foults it grades from normal gneiss through silicified
gneiss and 0171ch¢ed gneiss with more snd more wveinlets of quartz into
quartz alone. This is true both along and across the strike. Some of the
feults carry more than 2 feet of gouge or brecciated wall rock, and the
quartz itself bhas inclusions of silicified wall rock. Ordinarily the quart
shows much less brecciation than the silicified well rock. There is, how—
ever, abundent evidence of postonartz movement in the faults, which pass
through the quartz and carry vhite gouge, and locally the quartz is greatly

shattercd along fractures.

Sulphides occur both in the vein quartz and in silicified wall rock.
luch of it fills small fractures in the quartz, and the rest occurs as
irregular patches and disseminations. Pyrite and chaquer?ve appear to
be the most abundant sulphides. Thomson and Ballard=l/mention abundant
arsenopyrite, Covellite and sooty chalcocite are not uacommon, and galena
and sphalerite as well as native gold were observed. Sulphides cxtend

clear to the surface, but some oxidation is observable in many places on
the Weisg level. ILeaching is more common where the quartz is chattered.

<

47/ Thomson, F. A., and Ballard, S. M., op. cit., pp. 94~05.
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Thomson é§/ had picked semples of covellite, chalcopyrite, and pyrite
analyzed for gold and silver with the following results, in ounces to
the ton:

[f— ! Gold Silver-—T
| Covellite (27 grams).......... ...l 30.00 25.5 E
I Chalcopyrite (17 grams).......... 65.82 561

| Pyrite (75 greme)e.... ... B x| 20.0 |

Emigh ég/obtained a recovery of 98 percent on a test run of Center
Star ore by using flotation alone and only 30 to 55 percent by amalgamation
alone, He was able to get between 90 and 95 percent by combined amslgama—
tion and cyanidation.

Coeur d'Alene

The Coeur d'Alene mine is aboubt 3 miles by roal southeast of Fall
Creek, near the divide between Santiam and Buckhorn Creeks. It may be
reached either by way of the road wp Buckhorn Creek through 0ld Golden
or by the road up Santiam Creek. The Santiam Creel road fords the South
Fork of the Clearwater at the mouth of the creek; the 0ld Golden road
brideges the South Fork at Fall Creck.

Two adits on the property aggregate sbout 1,900 feet o deift; 1,620
feet in the lower and 270 feet in the vpper adit. The last 400 feet of
the lower tunnel was not accessible at the time of the survey. The
vertical distance between the two tunnels is about 180 feet. Several short
crosscuts are turned to the north, toward the footwall, from the lower
tunnel.

According to reports the property was first located by Joe Mitchell
in 1892, In 1906 a man named Schofield relocated it and Peter Proux
bought an interest. After Proux's death the property passed to his widow,
now Mrs, George Braig. Some work was done under lease in 1932 by the
Associated Gold Mincs, Inc.

About 50 tons of ore is reported to have boen put through a smell mill
on the property, and 2 tons of high-grade is s2id to have been shipped by
parcel post. Tie United States Burean of Mines records show a production
of 10.54 ounces of £old and 3 ounccs of silver from 9 tons of ore in 1927,

The strike of the vein is W. 60°~70°W. and the dip 80°S. to vertical.
The vein is separated from the gneiss and quartzite of the hanging wall by
1 to 4 inches of gouge, but it grades, ordinarily within 15 feet, into
the altered quartz monzonite footwzll. The typical ore is massive white

45/ Thomson; ¥. A., and Ballard, S. M., op, cit., pp. 95-96.

49/ Emigh, G. D., Idaho School of Mines and Geology,personal commmication.
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quartz. E. L. Jones, Jr., in his unpublished notes mentions 2 to 3 feet
of a fine-grained dbrownish and vlue queriz near the end of the lower tunnel
(inaccessible at the time of this surwey), in which he saw free gold
associated with sulrhides, Sulplides in the white massive quartz are not
abundant, but galena, chalcopyrite, sooty chalcocite, and pyrite were
readily recognized with a hand lens,

i

Gilt Edze

The Gilt Edge property lies about 3 miles south of Fall Creek and just
south of the divide at the head of Buckhorn Crsek. It is owned by the Gilt
Edge Mines Corporation, whosc manager at the mine is W. R. Crosby, of Golden.
It.is at the end of the road that climbs steeply up out of vhe South Fork
Canyon to Old Golden and there splits, one fork leading east to the Coeur
d'Alene and the other south to the Gilt Edge.

The underground developments consist of a 110~foot vertical shaft,
about 200 feet of drift, two short cresscuts, and some stopes. One of the
crosscnts is an adit on the mill or 35-~foot level. Grinding is accomplishéd
by means of a jaw breaker and a ball mill, and the recovery is effected
entirely by amalgamation. The management plans the installation of a 40—
ton 6~cell flotation unit which will handle amalgamator tailings. Several
good log cabins are grouped near the mine.

According to A. S. Johnson, of Golden, the Gilt Edge was originally
located by Dan 3ennett. The notes made by E. L. Jones, Jr., when he visited
the property in 1916 for the United States Geological Survey show that the
shaft was down to 100 feet at that time. The State mine inspector's report
for 1923 notes that the property was then owned by Frank Osgood, of Seattle,
Wash. In 1913 the property was acguired by the present owners, and the only
reported production is 38.93 cunces of gold and 20 ounces of silver for
that year, although the mine was also producing in the summer of 1932, when
8 men were employed.

Quartz monzonite forms the country rock at the Gilt Edege, but it is
poorly exposed except in the mine itself. The vein strikes about N. 80°W.
and dips sbout 78%7. The footwall is indefinite, and the vein appears to
grade into the granitic wall roclz in that direction, bub the vein is cepa-
rated from the hanging wall by heavy gouge. A 2-inch gouge layer lies

within the vein sbout 4 feet from the hanging wall, but the material under

this gouge is mostly quartz for about 2 feet. The vein matter is brecciated

to much an extent that the ore ean be picked down in the stope, and most of
it passes the li~-inch grizzly at the head of the mdle < A }4——inch zone _of
bluish-gray quartz in the vein is supposed to be of much higher grade than
the rest, and a hand specimen of this quartz from the breast revealed EEToR:
al specks of gold. The ore in the present workings is fairly well leached,
but small specks of galena and pyrite were observed with the fnd of a hand
lens, The menager rerorts a recovery of 65 percent from his best amalgama-
tors ana says that mo.st of the loss is due to an iron oxide coating on somec
of the gold.,
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Golden Age (Mendow Creel:)

The Golden Age property lies in the valley of the west fork of
Newsome Creek along the rozd tetween Fall Creek snd Newsome. By road it
is about 5 miles from Fall Creclc. llariow, Holder & Wolson are reported
to be the owners, and the property was being developed in 1921 by the
Clearwater Gold Mining Co.

The developments consist of a 100~foot vertical shaft from the bottom
of which is turned a 190-foot drift, an inaccessible 15—foot drift on the
30~foot level, a 15-foot drift on the 15-foot level, and a 130-foot adit
whose portel is near the shaft collar. There has been no production.

The vertical vein gtrikes east und cuts the country-rock gneiss and
schist, which, although somewhat crumpnled, hzve an avernge strile obout
N. 45°%W. and a dip of about 70°NE. On the 100-foot level the north well
is larzgely pegmatite. Faulting essentially parallel to the vein cnuses it
to thicken and thin, so that in plen view it appears as a series of lenses.
The maximum obgerved width wag 6 feet, near the chaft collar. No sulphides
were seen on the surface exposures of the vein, but free gold, pyrite,
galena, and a mineral reported to be petzite occur in a semaa near the south
wall on the 15~foot level. Good ghowings of free gold were panned from
some shattercd quartz on the bottom level.

Lone Pine

The 4 patented and 12 unpatentcd claims of the Lone Pine group of
F. O. and S. 0. Miller are located on the north side of the ‘South Fork at
Golden., The surface plant includes a <-stamp water—power mill with
amalgamators that wrs nsed through the season of 1932 sand 2 newly completed
35~ton mill which is powered with a Diesel engine. Orushing in the new
mill is effected by a jaw crusher and a ball mill. Gibson amalgcnators
are used to recover the free gold, and table concentrates are saved alsoa
In addition to several prospect rits and tunuels the property is developed
by threoe wdite; no. 1, the amill level, is 115 feet below the main or mo. 2
level, which in turn is 80 fcet below the no. 3 level. A total of about
2,015 feet of tunnel has been driven—930 feet on no. 1, 685 fest on no. 2,
and 400 feet on no, 3. At the time of the survey a raise from the mil}
to the main level was nearly completed, and an 80-foot raisc connccts the
two upper levels, Most of the production of the mine bas come from the
extensive stopes between level 2 and the surface.

The Lone Pine wus located in 1907 ané 1208, and J. N. Farmoa and D. F.
Morrow ware the owners., 1In 1927 or 1923 the property was acquired by
F. 0, Muller and his gon, S. O. Miller. The latter has operated it since
then., According to Maller the total production prior to 1952 has been
about $60,000, United States Bureau of lMines records show two prod?ct1ve
periods of four years each—-1016-10 and 1928-3l. The total production for
these periods according to this authority was 2,476.89 ounces of gold and
1,075 ounces of silver from 2,584 tons of crude ore. According to Muller
the small vein on level 3 ran betwecn $20 and $30 to the ton, and the big
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vein milled $10 to 355 to the ton. He 2lso says the sulphide ore on level
2 plated $8 to tune ton. The mine hus been in continuous operation since
1928, Part of the gold is free, and part is carried in the sulphides.

The country rock is white massive quartzite, which locally is consider-
ably brecciated. In some places the bedding is obscure, but in others it
is very distinct. The quartzite contains many irregular bodies of pegma—
tite, which fade into the quartzite without definite contacts, and in some
places the quartzite itself has a grenitoid texture and carries consider—
able biotite. The attitude of the quartzite is somewhat variable, but
a strike of N. 750W. and a dip of 400SW. may approach an average.

The mine develops two parallel veins, which crogss the structure of
the country rock. The veins strike sbout N. 559E, and din’ about 80OSE.
The "little" vein lies above &nd between 10 and 20 feet away from the "big"
vein. A system of northwestward-troending cross faults steps the vein over
to the northwest. These faults dip steeply southwest at angles ranging
vetween 60° and 9P , most of them about 70 % Figure 13 shows the relations
and is included partly because it gives an example of step faulting, which
ney be rataer common in the district. The cross faults commonly carry
gouge as much as 8 inches thick.

The veins have sharp, definite walls but are not ordinarily separated

from the wall rocks by gouge. Both veins are lenticular. The larger one
)

has a maximum thickmess of sbout 4 feet and the smaller one about 1j feet.

The ore is massive white quartz, which locally is much brecciated.
Galena, sphalerite, end pyrite were recognized in the ore, The sulphides
ip general make up much less than 4 percent of the ore. According to
Mfuller one specimen ran 2.3 percent of zinc, 1.2 percent of lead, $343.15
to the ton in gold, and 9.8 ounces to tke ton in sgilver, The sulphices
can be seen along fractures in the quartz.

New York Growp (including Illinois and Anaconda)

The New York Consolidated Gold iMines Corporation controls several
groups of claims, among them the New York, the Anaconda, and the Illinois.
The property lies on both sides of the divide between Fall and Little
Leggett Creeks about 3% miles north of Fall Creek, from which it is reached
over the old Golden-Newsome stage roads.

The company at present is confining its activities to the New Yorl.c
mine, which is developed on five levels by adit tunnels. An amalgemation
mill lies just above Fall Creek at the first mine level.  In 1931 FE.l.hrEI:l"‘
wald flotation cells were added. The first level is a crosscut, which in
1931 was 150 feet long and had not then reached the vein. It is reported
to have been driven considerably farther in 1932. At 85 feet above the
mill level the second adit cuts the lead at 130 feet, and about 100 feet
of drift has been driven along it. The vein has been stoped through from
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Figure 13.-- Geologic map of-the main level of the Lone Pine mine.
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ch is 40 feet zbove., Thre third level is about

t ses veen driven along a strong faults There
; ping above this level not far from the portal. A 60-foot

crosscut intorscets the vein 132 fect zbove the third level., Considerable

stoping has been done th'hCH this fourth lovel and the fifth, which is

52 feet above it. The vein las also been stoped about 30 feet above the

fifth level.,

e o+
av 0%

The Anaconda tunnel portsl is zt the side of th° road ebont hall
mile east of the Wew Toriz. The tunnel is sbout 350 feet long, =nd several
short crosscuts are turned from it. The Illinois group is developed by
a snaft, whicii was filled with vwater at the time of this survey, znd an
adit tuncel., These workings are along Little Leggett Creek about half a
nile north of the New York.

The Anaconda group is roported to have bbcn located in 1900, and the
Wew York: and Illlno_ “vo“*s by Conrad Saith in 1910. The Graham—-Ross Co.
operated the Aaxaconla in 1905, It was lust worked in 1911, and scme
wro‘v"tlon is reported. Froduction from the New York begem in 1915, Che
ore from these properties was treated in the Anaconda group mill, vhich

was a S—stamp steam mill with a capacity of - 9 tons in 24 hours, It is
evorted that 85 percent of the assry value was saved by esmalgamation and
suner concentration. Acecording to E. L. Jones, Jr., the properties had
o%uboa 817,360 in buliion from 1,093 tons of ore by August 1916. The
otal production from the v Yorlk mine appears to h“"e been between

$4O,Oub and 345,000, The present compeny took over the property from the
Central Idaho Gold lfines, Inc., in 1931.

The country rock of the Wew York mine is white, massive, rccrystallized
quartzite, which is impregnated to different degrees by ponﬁatitic material.,
Lecally the quartzite grades into pegmatite. The gu-rtzite in the field
is digtinguisied with éllficvlt" from vein gquartz, a‘tkouvh the two con
ordinarily be differentinted with the microscope. Tie trend of the quartz-
ite is northeast, =2nd it dips 1n'genervl to tae qovtloaat Althoungh its
attitu’e is not uniform, a strile of N. S00E. with a dip of 400S7W. may
spproach cn average. Deceouse of the difficulty ewountered in determiniag

what was vein cuertz and what wes recrystsllized quartzite, and because of -
the inaccessibility of portions of the workings, it was impossible in the

: ’ S i s Aet s mj
tine avnilable to mup e¢nd study the zeologic relations in detail. The

vein in genersl spnears to follow essentinlly the bedding of the quartzite.
A strong fault is well exposcd on the third level and was also recognized
on the second nnd fifth levels. The movement “Tppu.“ to hnve besn mostly
along en altered body of snilesite, waich originally - :
a dike cutting the quartzi.c at a small wwle. TL?OtregL
renges from sbout north to M. 30°7W., end it dips 35°-60"E. The thi
}uﬁ been ériven for over 200 feet clong this foult, cpprrently becouse it
©s thought to be the lend. It scems more 1i '"r‘lfﬁhat*hIs isa postven foult
which cuts the bedding and therefore the vein. Apparently no ore has been
found in or abeve the fault. The older fissure or fissures that localized
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the deposition of the vein seem to bte less prominent than the fault just
described. The stoping has all been done just under the larger favlt,

along what seems to be the 1atelﬁﬁ“t10n of the vein and the fault, and it
is just possible that the quartz is later than the fanlt and come in along
the intersection but entirely in the footwall of the larger fault. The
vein is 3 to 5 feet thick and consists of macsive white quartz. A% most
places the hanging wall is marked by a thin gouge seam, and in a few places,
notably on the second level, this clso is true of the footwall., In other
places the footwell is less definite. Most of the ore consists of the

vein quartz with numerous smell sulpnide stringers, but in some wlaces,

as on the second level, mining has been done in the footwsll. Pyrite,
arsenopyrite, galena, and a mineral that looks like galena except for a
less perfect cleavage were recognized in the ove. The unidentified mineral
was seen in pegmatite at one place cna Ain 2 piece of pegmuatite in the ore
bin at the mill. According to Jones ——/tuﬁ concentrates from the old mill
consisted of galena, sphalerite, and pyrite. He says that the gold is free
in the sulphides and that the richestore always consists of fine-grained
galena and brown sphoalerite.

Sonta Fork

The South Fork property licc about 250 feet above the South Fork of
the Clearwater River on the north side, about 7 miles in a direct line
ezst of Golden, althouzh it is somewhat farther by road. Until 1932 the
mine was reached by & road that leaves the old Elk City-Newsome roud at
Elk Summit; now, however, it is casily accesssible by the new road along
the north bank of the South Fork The mine was almost totally inaccessible
at the time of this survey, and much of the information contained herein
is taken from the notes made in 1916 by E. L. Jones, Jr. Records show a
total of about 2,100 feet of twanels, together with some raises and stopes.
The only accessible part of the mine in the summer of 1932 was the first
50 feet of one level, which is reported to e 1,100 feet long.

Mr. Winslow and two others have the property, which now consists of
five patented claims, under option snd plan to reopen. it. The discovery
was made in 1205 by E. E. Espy. It is reported that the mine was partly
ovned between 1906 and 1909 by Mr. Adams and Frank Peck and that in 1909
Peck s0ld his interest to W. Stowell, who operated it during the years of
its best production, from 1909 to 1913.

The total production has been estimated as between $200,000 and
$250,000., United Stotes Bureau of Mines records show a contimious productiom
between 1905 and 1916, except in 1906, 1307, 1914, an 1 1915, with a total
of 6,036 ounces of gold and 1,522 ounces of silver f;am 11,539 tons of
ore. Stowell is supprosed to bave recovercd an average of $13 a ton for

four years from the plates in the S-stemp mill.

The country rock is highly contorted gneiss and schist. The vein in

general tends to conform to the structure of the country rock. Jones
gives its strike as N. 20°E. and dip 35°~u00m. A reading at the stoped

§Q/ Jones, E. L., Jr., unpubliched notes, 1916.
8L
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outcrop of the vein gave a strike of N. 35°E., and o dip of 30°SE., and
gnother in the accessible part of the main adit gave a strike of N. 55°F,

The vein is reported to range in thicknoss between 3 and 14 feet and
wvhere seen at the swrface is cbout 3 feet thick., Joncs srys: "About 625
feet from the portal of the middle tunnel an east-west fault cuts the ore,
and the vein is thrown 65 feet to the east. The ore continnes north of
this fault for 125 feet, where it is again faulted by an east-west fault.
The vein has not been found north of this fault,"

The ore is white or bluish massive quartz. Jones recognized pyrite,
arsenopyrite, galena, and chalcopyrite in the ore. He was able to pan
fine, bright gold fron the oxidized ore.

ther properties

Some properties were not exzmined in detail because the workings were
inacceseible, because of time limitations, or for other reasons. Among
these may be mentioned.the Wonder, the Buckhorn, and the Iron Crown. The
informetion herc given about the first two is taken entirely from Thomson
end Ballard, 51/ anéd that concerning the Iron Croyg, vhich strictly does

not belong in the Tenmile district, from Jellum. 2%

The Wonder mine of A. S. Johnson is west of Old Golden, near the
divide between Buclkhorn and Temmile Crecks. "The gold is carried by a
typical quartz vein, of which one wall is sharply cefined and the other
gradually blends into the enclosing dike rock." According to Thomson and
Ballard the vein strikes cast, stands nearly vertical, and ranges in width
from a knife-edge to 6 or 7 feet. It is stated that ore shoots carry

$16 to $17 a ton.

The Buclkhorn lies east of the Wonder, at 0ld Golden. It also is an
ecst-wost vertical vein and cuts the country-rock gneiss, which strikes
about north and dips 45 E. "In the Buckhorn the vein matter itself appears
to change gradually from dense white quartz through pegmatite to a fine-

. 3 . $ AR o Xk 1"
grained aplite. Pyrite and arsenopyrite were seen 1n unoxidized specimens.

Al
oL

The Iron Crown mine lies about 2 miles northeast of Newsome. The
deposit "wos discovered in 1888 by Nate 3. Pettibone, of Stites, and James
Doran, who, after some development, solt it to Dr. J. A. Lauterman, a
mining man of Pueblo, Colo. A Kincaid mill was installed on the nroverty
and operatéd continucusly for 10 or 12 years, during which Zi@e it produ?ed
bullion to an smount variously reported at from $70,000 to $250,000. This
vein is of the bedded type, end 6 to 15 inches of ore averaging about $15
per ton was milled, Both walls of the vein are decomposed for a distance
12 inches and will aversge about $56 per ton in gold. A parallel vein ha;
recently been encountered at a deptk of 18 feet below the present vein, in
& shaft which is beinz sunk. The lower vein is cbout 2 feet thick and shows

good valueg.

of

51/ Thomson, ¥. A., and Ballard, S. M., op. cit., p. 96. %
52/ Jellum, S. P., Some central Idzho gold districts: Northwest HMining

‘News, vol. 4, pp. 32-33, 190%2
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Placer Mines
Big Creek Basin

Considerable gravel has been washed along some of the streams that
flow into Big Creek Mcadcw. It scems probable that the gravel which fills
the basin accumulated in Tertiary time, but whether or not the gravel
that has been washed is reconcentrated is not known.

Buckeye

The Buckeye placer is in a small gulch just west of Newsome Creek and

about half a mile south of old Newsome station. The property was worked in
1902 and 1903. The total reported production is 380.27 ounces of gold.
The pit covers an area of over 2 acres, and it is roughly estimated that
125,000 cubic yards of gravel was mined. The gold content of the gravel
is not known, but on the assumption that the reported production is the
total output for the mine and that the yardage estimate is approximately
correct, the gold saved amounted to about 6 cents a cubic yard. A ditch
8 or 9 miles long was dug to divert water from Sawmill Creek,

The deposit at the Buckeye mine consists principally of beds of sand
and clay with layers of conglomerate which, where exposed in the pit, range
in thickness from 20 to 40 feet. The boulders are chiefly quartzite,
quartz, and gneiss. In general they are subangular, and practically all
are less than 1 foot in diametcr. The boulders of gneiss are decomposed
where exposed in the banks. The bedrock is gneiss with well-defined light
and derk bands that trend north and dip 45° E. The surface of the bedrock
is extremely irregular,

Gravel flat along Crooked River

For the last 2 miles of its course before cmptying into the South Fork
the Crooked River flows in a gravel-floored plain about a quarter of a mile
vide. Some of this gravel has been prospected, but no considerable amount
of placer work has becen done. The altitude of the basin ranges Dbetween
3,800 and 4,000 feet, which corresponds to that of the lowest gravel in
the Elk and Newsome Creek valleys. The gravel may well be a Tertiary de-
Posif, and more prospecting may reveal reconcentrated auriferous gravel
in the flat, along tributary streams, or on the valley sides.

Keyes (Blue Bird)

The Keyes (Blue Bird) placer is at the head of a gulch tributary to
Leggett Croek about 1%3- miles north of Fall Creek station, near the junction
of the New York mine road. The property was worked before 1932 and has
Some reported production. In 1932 tho Keyes Placer Corporation operated 1t

and cleared ground to be worked in 1933.

! 'T“ne placer deposit at the mine lies immediately below a large arca
of high-level gravel. The upper part of the pit, at an altitude of about
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4,450 feet, has cut into the high-level gravel. The deposit is sandy with
angular ond subangular quartz and cuartzite pebbles andin some places
contains small lenslike bodies of clay. The aversge depth of the gravel
in the pit is about 5 feet. According to A. C. Coleman, superintendent,
gold is found all through the deposit bt is largely concentrated in the

first 2 inches above ULedroclss The bedrock exposed in the nit is augen
gneiss.

Moose Creek

The Moose Creek placers of Max R, Croshy lie on the north gide of the
South Fork in thie Grainage basins of Allison and Trail Creeks, small
tributaries of the river between Newsome and Mcose Creelzs. They are about
4 nmiles east of Fall Creek by way of the new river highway and the road
that leads up out of the canyon from a point near the mouth of Trail Creek.
The placers congist essentiolly of two small pits, nos. 1 and 4, from
vhich about 18,000 yards and 20,000 yards, respectively, have been mined,
and two large pits, nos. 3 and 2, which have sreas of about 7 acres and
33 acres, respsctively, and an average depth of sbout 75 feet. (See fig. 14.)
Crosby controls about 14 miles of ditch, in part out of repair at the time
of this survey, through which water is brought from Moose and Bear Creeks,
but he plens to extend the ditches and tap both Nugget and Beaver Creeks.

The first placer location was made about 1863 on Allison Creek by
the man after whom the creek is named. Ie worked the gulch bottom only
end about 1369 sold out to the Chinese, who worked the gravel on the west
side of the guleh and discovered what is now the no. 2 pit. In order %o
work the higher gravel the Chinese constructed about 6 miles of ditch from
Bear Creek, but they were never able to clean off the bedrock at the site
of the pit becanse of their inability to male a rock cut needed for drain-
age. According to reports the Chinese left with a clean-up of about
$40,000. The placers were next worked in 1371 by Flymn, lMcIntey, Murray,
and Russell, who washed only the creelkrbottom y;ravel. Early in the eighties
Padcy White dug the Moose Creek ditch and diverted water to the top of
the enst side of Allison Gulch. He mined principally in Alder Gulch, a
small tributary to Allison Gulch, and according to reports took out nearly
$90,OOO in one year. In 1889 the bottom and side slopes around Allison
Gulch were worked by Hepner. Charles Richarcdson acquired a half interest
from him early in the nineties. Richardson made the rock cut into no. 2
pit and after working there for several years opened the no. 3 pit on the
west side of Trail Creek in 1902. The next year he sold out to Rhodus
Brothers, of the Mooge Creek Gold Mining Co., who operated until 1910,
when the placers passed to the ownership of Giles, who sold out to Crosby
in 1927,
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Figure 14.-- Sketch of vicinity of Moose Creek Placers.
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No authentic record of complefe production is available, but Crosby
mazes the following estimate:

Production prior to 1898 ................. $200,000
RiGHarlicon S-vi ent os diamenis B R RN Sl o 50,000
Rhodus Brotliers , R R e T e e ek 3 e 125,000
B L e e TR SEp L . 9,000
B oshir Sl wasn DU A o s e o B SRR L e 2,000

386,000

As may be seen on the geologic map (pl. 1), the Moose Creel placers
are developed in three small patches of gravel which lie on the noses be-
tween Moose and Allison Creeks, between Allison and Trail Creeks, and be-
tween Trail and Newsome Creeks. The altitude of the lowest gravel in all
these patches is about 4,000 feet, or 300 feet above the South Fork, which
flows in a youthful canyon a short distance to the south. The highest
gravel that remains is just over 4,500 feet. The gravel areas appear to be
remnants of the once much more continuous deposits that lay in the exten-—
sive basinlike depression now drained and dissected principally by Newsome
Creek and the South Fork of the Clearwater River. In the no. 2 pit nearly
200 feet of nearly horizontsl beds of sand, gravel, and clay are exposed,
and according to Crosby, gold occurs at several horizons within these beds.
The texture of the beds seems to indicate that they were deposited, at
least in part, in the quiescent waters of a lake, although a stream may
have flowed here at different stages during the deposition of the beds.

The gravel in the vicinity of the Moose Creek placers appears to
fall into three categories——(1) that which was deposited in the old Newsome
Creek Basin, either in the teds of streams or in a lake, and which has
not been moved since (the true high-level gravel); (2) that which is found
along the slopes and stream bottoms below the high-level gravel ond is
therefors, at least in large part, reconcentrated old gravel; and (3) that
which has been deposited along the present gulch bottoms in places where
it could not be mixed with reconcentrated high-level gravel. The gzold
itself reflects in some degree the origin of the grovel in which it is
found. That in the high-level gravel is rather fine, is rounded, and is
reported to assay between $18.60 and $19.35 to the ounce. The gold in
the reconcentrated gravel runs considerably higher to the yard than that
in the high-level gravel and is ordinarily worth at least $19 an ounce.
The zold in the gulch gravel, which presumably is derived from the country-
rock gneiss, is coarse and angular and runs between $li and 316 to the
ounce.,

When the development worlk in progress is completed Crosby plans to
handle about 500,000 yerds of gravel a year by using several giants,
grizzlies, and tables, and he estimates a reserve sufficient for at
lecst 7 years at that rate. OConsidersbly less than half of the areas of

R
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high-level gravel on the noses between Allison and Trail Creels snd Trail
and Wewsome Creeks has been worlted, dbut of conrse it doces not follow
that all the unworked ground is necessarily rich enough or suitadble for
placer mining. Thae problem of getting water to some of the places will
no doubt prove difficult.

Newsome Creek

Muach of the gravel along Newsome Creck was worked over by early—day
niners, so that only a few small uwnworked areas remain along the lower
reaches of the stream. In 1931 the Fewsome House Placer Co. had completed
repairs on the Buckeye Ditch and had installed a Fendy hydraulic elevator
for the purpose of mining the creek gravel underlying the flat at Newsome
station. According to R. C. Racer, in charge of operations, the gravel
is about 10 feet thick and has an average gold content of about 30 or 40
cents to the cubic yard, and in some places it prospected over $1. The
gold is coarse, and the larger pieces ave well rounded. Racer states that
thie 20ld on the west side of the flat rests on a clay ved and that on the
east side occurs on gneiss bedrock.

In 1931 Pell Brothers were sluicing in the bed of Eayfork Creek, a
tributary of Newsome Creek, about 2 miles above its junction with Radeliff
Creelk. They reported some production in that year.

Newsome & Leggett Creex

The Newsome & Legzett Creek placer is about 5 or 6 miles northeast of
Golden and is reached by the road that turns north from the South IFork
highwey at Fall Creelk, Very little was learned aboat the history of the

mine, Production of 930.37 ounces of gold and 128 ounces of silver was
reported from 1904 to 1912. 83/

A pit 2,000 feet long end at its widest place sabout 600 fect wide
and from 30 to 100 feet deep has teen excavated, partly in gravel and
partly in gneiss bedrock, The tailings were diverted into Leggett Creek
by natural run—off.

The gravel is in general poorly sorted and contains but few c}a:/ bands.
In places lenses of send occur in it. The boulders ore not exco..eslvely
large; some are over 14 inclies across, but the aversge diameter 1s 185’0 s
5 inckes. Boulders of write and grayish muartzite, gnelss, en¢ granitic
rocks prevail. The gneiss snd the gramitic rocls are {Zren,tl;r all:ﬁe‘:red viere
exposed in banics, and most of them disintegratb when removed. ‘;uea‘?eddlng
appears to dip about 10°N. The gneiss bedroclk has consplcuous BAR=ing,
which in places is considerably contorted. The contect o;‘tne_ gneiss and
grovel is at an nltitude of obout 4,325 feet. The gravel in “m upper
pert of the pit is from 30 to 25 feet thiclz ond at the lowcx“ enc. c})out 15
feet thl.Cl; the average thicirness is nokL over 20 feets ~1IC 1541‘211&}}1}% -
estimated that about 650,000 cubic yards of gravel was removed irom the pit,

-5-_737 Production figures furnighed by C. N. Gerry, 6f the U, B Pureen of

Mines.
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and if the reported production represents the total output of the mine,
the average gold content of the gravel mined was about 4 cents a cubic

yard.
Cld lontana

The 0Old Montana placer, mown at differeat times as the Sacajawea and
Idaho, is on Newsome Creek = about 13 miles north of the old Newsome stege
station. The property was worked principally during the period 1905-9,
clthough some ground wes washed in 1915. The total reported production
is 317.02 ounces of gold and 29 ounces of silver.24

A large pit roughly 400 by 800 feet in ground plan and from 30 to
about 100 fect deep has been excavated. Interbedded gravel, sandstone,
and clay rest on gneiss bedrock where exposed in the mine pit. The bedrock,
which is cut by many pegmatite dilkes, is at an altitude of approximately
4,300 feet.

It is roughly estim: .ed that 600,000 to 800,000 cubic yards was
removed from the pit. The tailings were cdiverted to Newsome Creek by
natural run-off.

Pioneer

The Pioneer placer is on a divide between Santiam Creek and the South
Fork of the Clearwater River, about 2 miles east of Fall Creek station.
According to W. B, Huston 22/ the placer wos first worked in the late
sixties., In the early seventies Dan and John licPherson built for a group
of miners a ¢itch, called the 17-mile ditch, to divert water to the placer
from the Crooked River. This ditch elevated the woter sufficiently to work
all except a narrow strip of the placer ground. Many small cuts were
excavated, but only the outlines of the larger ones are shown on figure 2.

Two types of placer deposits have been mined at the Pioneer mine——
high~level gravel and gulch gravel formed largely by the redeposition of
the high—level gravel in gulchies at lower altitudes. The high gravel
rests on quartzite bedrocls at an altitude between 4,400 and 4,500 feet.

The high-level gravel wuere exposed is similar in appearance to that
ot Uoose Creek., Georze Broig ran o drift 100 feet long at the contact of
the gravel and bedrock at the upper end of the Pioneer working and states
that he took out $15 on bedrock from one set of timber (5 by 6 feet) but
that the gold was only sparingly present in the gravel above bedrock. He
also .stated B8/ that the gold was angular and that some of it was attached
to white quartz.

84/ Production figures iurnished by C. N. Gerry, of the U.S. Bureau of

Mines., ;
85/ Personal communicotion, September 1932.
56/ Personal commumnication, September 1932.

88



oy

83103

A considerable amount of the high gravel remains unworkéd, because it
lies above the ditch level. There are also some natches of unworked gulch
gravel that for some reason were left by both white and Chinese miners.

~
b -

Tippie

The Tippie nlacer is in a gulch tributary to Newsome Creeiz about
a mile north of the Newsome & Leggett placer. The property was worked in
the early days by both white and Chinese miners. The first production,
according to records available, was in 1902. With the exception of 4
years, produttion was reported until 1225. In 1932 preparations were
being made to work the property by H. C. Eoward and C. H. Whinery. During
the 19 years in which production was reported the property produced
441,18 ounces of gold and 51 ounces of silver.2 In 1921 the fineness was
reported as 0.860.,

The Tippie placer is in a gulch that has derived much of its gravel
from the high-level deposit that caps the ridges west of the gulch. The
gulch branches at the cabins; one branch trends nearly north,the other
more nearly east. Both branches have been mined and are said to have been
about equally rich, and as the streams in the two branches have flowed
only a short distance over bedrock, it follows that the gold has probably
been almost entirely derived from the reconcentration of the high-level

gravel.

§Z/ Production figures furnished by C. N. Gerry, of the U. S. Bureau of
ifines.
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