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Idaho County has long been one of the most important placer gold-
mining regions of Idsho. Although some lode mining has been in progress
for nearly 70 years, the total production from lode mines has been small
in comparison with the output from placer mines. 3uilding of roads and
the higher price of gold have been rcsponsible for greatly increased
activity in the county; lode mining will 1likely continue to increasc: as
transportation facilities are improved and as the geology of the region
is more thoroughly understood. : SRR N

ACKITOWLEDGMENTS

The author wishes to thank the operators and mine owners of tho reglon
for their ceoperation in supplying all available information and for,
freely permitting access to their mines and mille. -

During preparation of the paper,‘frequent roference was made to
earlier writings on the recion and to various other sources of information,
which arc ackmowledged in the text,

LOCATION

Tdaho County (fig. 1), in north-central Idaho, has an arca of 8,539
square miles. Most of it lies between latitudes 450 ¥, and LEO 30! N.,
and between longitudes 114° 30! W. and 116° 30' W. Grangeville,3/ the
county seat and largest towm, is on U. S. Hishway 95, 79 miles by road
southeast of Lewiston, Idaho, end 210 miles by road north of Boise, Idaho.

- HISTCRY OF LODE MIYVING

Gold was first discovered in Idaho County early in 1861 by a party
of men from the newly discovered Placer diggings near Orofino in Clearwater
County. This party penetrated tne then unknown regions of the South Fork
of the Clearwater and discovered placer gold near the present site of
Elk City. Discoveries of the placer deposits near Florence, Newsome,
Dixie, Warren, and other placcs followed in quick succession. Most of these
camps yieclded large returns in placer #old, tut it does not appear that

much attention was paid to lode mining until the richest Pplacers had been
exhausted. '

Apparently the small but rich veins at Warren were the first to
attract serious attention. Lindgren_7 mentions that, in 1869, the Rescue
and other lode mines at Warren produced $35,000. These mines have continued
to produce intermittently, in a small way, p to the present time.

| ﬁi Population 1,360 by 1930 census.

Lindgren, Waldemar, The Gold and Silver Veins of the Silver City, De
Lamar, and Other Districts in Idsho: 20th Ann. Rept., Geol. Survey,

6896 -6
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Serious lode mining appears to have begun at Elk City with the
discovery of the Buster mine in 1884 and at Dixie with the discovery of
the Dillinger, North Star, and South Star veins in 1891. The first great
impetus to central Idaho lode mining was, however, given by the Thunder
Mountain (Valley County) discoveries in 1896 and the Buffalo Hump dis-
coveries in 1898. 3Both of these discoveries resuwlted in feverish lode-
mining activity, which lasted for several years and inspired zn intense
search for other lode deposits throughout the regiony before this excite-
ment subsided, the mineralized areas of central Idaho had probably all been
outlined by lode discovericse This does not mean that the region was
exhanstively prospected at this time, as is evidenced by the fact that two
of the most profitable lode mines in the county were not discovered until
many years later and that promising discoveries are still being made.

The collapse of the Thunder Mountain and Buffalo Hump booms was
followed by a gradual recession in lode miningy this recessicn reached its
low in 1920, when the recorded lode production of the entire county was
less than $700. From 1920 to 1330 lode mining in Idaho County was nearly
gquiescent. } :

From the early dsys until recently, lode mining in Idaho County has
been handicapped seriougly by poor transportation facilities and short
operating seasons. Furthermore, the high—-grade veins so far discovered
have been smell and the large ore deposits very low—grade. Consequently,
the development and operation of lode deposits proceeded spasmodically,
often under incompetent management, which was unable or unwilling to
perceive the frequently insurmountable obstacles that had to be overcome.
The economic impossibility of shipping the crude ore of the region resulted
in an aggravation of the universal tcndency of inexperienced operators to
build mills before blocking out adequate ore reserves; this undoubtedly
contributed very materially to the number of fallures. At present the
region is dotted with mills in all stages of dilspidation.

Since the early 1930's, greatly improved transportation, higher gold
prices, and better manasement have permitted a highly successful exploita-
tion of several small mines and the entry of one company into the largee
tonnage, low-grade fields Two nationally known mining companies are oper-
ating smzll producing mines in the region.

The road—-construction progrsm, begun early in the depression, is
continuing with 1little, if any, abatement, and there is every reason to
believe that the resulting improvement in transportation conditions will
permit greater development and encourage more intensive prospecting for
some time to come.

6396 - 7 -
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PRODUCTION

Dependable figures on the early gold production of Idsho County are
not available. It has been estimated that the total production of both
lode and placer mines prior 70 1900 was probably somewhere between
$40,000,000 and $60,000,0002/; there seems to be little question but that
at least 95 percent of this was derived from placer gold.

"An examinag}on of Lindgren's figures on the early production of the
Warren district®/ indicates a yearly production from lode mines in the
1880%'s of from $10,000 to $18,000. Checking this ageinst the totsl
production claimed for the most productive mines of the district shows
that the total lode production of the district prior to 1900 can scarcely
have been more than $500,000.

The most optimistic claims for the Buffalo Hump district place the
production at $1,000,000; more conservative ostimates are about half this
figure. Most of the lode production from the Ellr City, Golden, ‘Orogrande,
Burgdorf, and other districts has becen obtained in later years. It there-
fore seems doubtful if the lode production of Idsho County prior to 1900
was much, if any, in excess of $2,000,000.

Table 1, chowing lode production of Idsho County since 1904, was
compiled from Mineral Resources of the United States, published by the
Geological Survey, and its successor, Minerals Yearbook, published by the
Bureau of Mines. The table was verified and corrected by Thos. H. Miller
of the Economics and Statistics 3ranch of the Burecau of Mines.

5/ Lorain, S. H., and Motzger, O. H., A Reconnaissance of Placer Mining
Districts in Idaho County, Idsho: Inf. Cire, 7023, 3Bureaun of Mines,

1938, 93 pps
6/ Lindgren, Waldemar (see footnote 3).

6896 -8 -
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Idzho County, Idaho. (Continued)
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Recovery from concentrstes Kecovery from crude ore Total
Year Gould, Silver, “Copper, Lead, Gold, Silver, Topper, Lead | zverage| Total
ounces ounces pounds pounds ounces punces pounds noundg _valve | goiue
= per ton
1904 1,52k 400 - - - - - - $ 6.75] & 245,651
190 698 - - - - - - 6.16 173,588
190 R03 - - - - - - - 5.90 105,827
© 1907 146 75 - - 9 25 2,0k - .36 71,932
1908 | 1,758 6,050 - - 5 1,865 23 - 9.851 155,35
1909 | 2,633 6,056 - - - - - 7.00 1%0,%93
1910 363 1,05% - - - _ - 7.30 u5,§72
1911 2& 188 - " go 1 %i 312 - 123 59,68
1415 25 AL = - 7 1,56 38,831 z 1112@ %8:?8%
1514 i 2l - " 6k 155 1,715 D38 | 1,337 1Z'Xﬂ 2 04
12 i b1 - - 20 "150 739 2 1 22% 15@1@%8
I R I -
1919 - - - - Sl 3% 867 - 8.50 81831
1920 - - - - - - - - 19.75 672
1921 - - - - - - - - 1%.45 11,070
1922 - - - - - - - - 28.59 13,922
e - o L S IR R B
145 - - : - 62 Ty - - 1%:5% gﬁ:ﬁgg
135 - sl - - . - - | Bl B3R
1%2 - - - - 21 19 - - 16.7¢ 2210 7
1959 573 >3 143 % e 2 1,11 - a2 e
18?1 4 2:230 713 73 150 32 ’§5§ - 1E2 %E:ZSé
1932 928 . 2,301 8,500 2 2 —~ 11, .
19%3 300 2 522 37 1,812 1?8 1%& 125 403 12.%5 1?1,189
1 568 3,630 | 1,114 2,872 193 280 13& 298 g-82 2l 217
1§§2 1,59 7,438 1.0U8 128 5 257 555 1.1 298,
153 2, L2l 17,443 1,28 1,07 112 213 130 122 4.62 E 7,040
1937 | 2,471 26,800 | 13,406 6,966 226 965 30 - L.86 71,911
Totals!|17,069 89,001 | 20,637 34,951 1,711 8,720 | 58,753 12,4851 6.70! 3,770,410
- 10 -




I.C. 70%9

Summary and Analysis of Idsho County Lode Production Statistics,
1904 to 1937, Inclusive

Total £0ld Productionseeceessess.. .ounces 146,200
Total silver production............. dos - 166,099
Total copper production............pounds 61,390
Total lead production.......... vees dO. u7,436
Gold,| Silver, |Copper,| Lead,
ounces! ounces |pounds |pounds
. Average metal recovery per ton from all ‘
Ore mined.ee.ecvees uns tertraseereseses | 0.26 | 0.295 0.11 0.084
Average metsal recovery per ton from ' Y
CONCENETAtESe eurernrorvennesnnsennenses | 5,58 | 34,31 1.02 |13.47
Average metal recovery per ton from ‘
CTUAE OTE ShiDMENbSecvoc.cosonscnsesres| La3l | 5669 L5, 0% 9.57
Gold Silver | Coppz:r | Lead
Percentage of metals recovered by:
Amalgemationeees v oneeanssnesssnere| TH 34 - -
CyoanidatioNesseeeeeaceescaeca. veasei 13 7 e ——
ConcentrationNeeseceveeeseereanaacoa| 12 Bl Y T4
Direct smeltingeecieceseeessasseseel 1 b 96 26
mOPOGRAPHY T/

, With the exception of a comparatively small area of rolling
. farm land in the northwestern corner of the county near Grange-
ville, the region is rugged and mountainous throughout. There
are, however, no well-defined mountain ranges; the region may
best be described as a deeply dissected plateau. Most of the
upland area is from 4,000 to 7,000 feet above sea level; the
higher ridges are about 5,000 feet above sea level, and a fow
peaks reach an elevation of over 9,000 feet. The upland area
is characterized by a mature topography and by U-shaped walleys
suggestive of glacial action; these valleys are occupied by the
smaller streams and the headwaters of the larger streams. The
rivers and some of the larger creeks occupy deep, steep-~walled
canyons that are. eroded down to from 3,000 to 1,400 feet above
sea level.

The most striking topographic feature of the region is the
Salmon River Canyon, which cuts.from east to west across the
southern part of the county, then turns abruptly northward, and
crogsses the county from south to north. This canyon is between
4,000 and 5,000 feet deep dand has formed an effective barrier to
cros¢~country travele Other rivers whose canyons cut deeply into
the region are the Selway, Lochsa, South Fork of the Salmon, and
South Fork of the Clearwater: the Middle Fork of the Salmon
forms part of the eastern boundary of the county.

1/ Lorain, S. E., and Metzger, O. H. (see footnote 5),

—~ 11 e
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I. C. 7039
CLIMATE AND VEGETATIONS/-

The lower parts of the deep canyons are characterized by mild
winters and excessively hot summers; rainfall is light and
vegetatlion sparse. Water for irrigation is easily obtained,
however, and luxuriant truck gardens mey be cultivated on the
river bars and lower bench land. -

The higher parts of the canyon walls and all of the upland
area are within the Nez Perce, Idaho, Bitterroot, or Lolo
National Forests and is well timbered with Pondorosa pine,
Douglas fir, Engleman spruce, tamarack, and lodge-pole pine.

The climate at these higher altitudes is .cool in summer and cold
in winter. ZFrost or an occasional light snowfall may occur in
any of the summer months; the winter snows begin to pile uwp in
November =znd remain on the ground until May or late June, depend~
ing on the elevation. : .

Weather statistics in the mining districts are not available;
the following tables of weather statistics in.the larger towns
will, however, give some idea of general woather .conditions in
the surroundlng country.

Prec1p1tat10n3/ __/

Town Grangeville . Riggins Warren
Flevation... 3,32% 1,685 He302
Yonth Precipitation, | Snowfall, Precipita?ion,'Snuwfal . Precipitﬁ ion
inchesl inches2 inchesl inches inches
January.e... 2.15 - 15.8 1.22 | UL.2 2.45
Februaryes... 1.65 - 10.7 1.36 L Beb 2e35
Marche.eceee 2.52 11.5 C 1.43 i 1.9 2.01
ApTilececsss 2¢55 b7 1.55 0.4 1.80
M eeeenonss 2450 1.5 2.13 0 2,01
JUNCeccnenss 2,10 T 1.54 o) - 1.92
JULYevoenons 85 0 it 0 .79
Augusteseoss 1.09 0 63 0 1.22
Septembere.. 2.07 .1 1.03 0 1.54
Octobere.... 2e 3l 1.4 1.11 0 1.32
Novembereeoe! 2413 e 1.21 1.1 2.27
DecembeTsess ' 1 32 4J 10.6 | 1.48 2e3 2.93
25e 77 1 61.8 15.16 | 15.4 ; 2.61

:]vAyerage of 20 years observation.
2/ Average of 16 years observation.

Average of 10 years observation.
U/ Average of 12 years observation.

§/ Lorain, S. H., and Metzger, O. H. (see faootnote 5)e
9/ Official records, United States Weather Bureau.
10/ Work cited (see footnote 5).
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Temperaturesll/, lg/

I. C. 703

9

Grangeville Riggins
(1l~year average) (15-year average)
Month Mean Mean | Mean Mean
maximum|minimum| Highest| Lowest | maximum [minimum Highest |Lowest
JoNUATY e ceesss IHebd 20.3 55 -22 41.9 27. 61 -3
Februaryeceess 33.2 2343 62 | =20. | b6.7 29, 69 -12
Marcheseseeeed Hhe8 28.0 63 -5 | 52.8 32.6 76 3
Aprileeeceeesd 53.3 3.3 g2 21 63.2 37.6 90 23
MaYeeeoseeaees 60.6 40,3 96 28 69.8 2.8 98 o8
JUNCeesaassad 634 | U5, 7 93 32 7646 Yr.2 | 104 31
JWYevecsceses 8le5 Hlel 104 39 89,0 F2.6 107 39
hugusteseee.od 83.1 51.7 102 37 87.6 52.0 110 4o
Septemberes.. 67+3 o it .95 27 754 5.1 95 28
Octoberessssed 5743 36.1 81 13 65.2 38.8 g8 22
November...... U6.2 28.0 70 ~11 1.1 72.9 77 13
Decembere.sss.s 3745 22.8 ' 58 ~17 2.6 8.6 . 6% 0
Yealeeeeeconee 5062 SR 104 | -2 1 6%.5 38.9 ¢ 110 ~13

11/ Official records, United States Weather Burcau.

12/ Work cited (

see footnote 5)e

The following teble lists the monthly snow-stzoke readings
ag recorded by the United States Forest Service at three points
in the mountains of Idaho County.
these observations were taken are all within a few hundred feet,
one way or the other, of being 5,000 feet above sca level,
Readings are in inches of snow actuslly on the ground.

The Ranger stations at which

Station Adams Dixie [ Red River
Yearseeeeeessass | 1930 |19%1 | 1932 (1933 [ 1934 | 1935 | 1936 1936
Month

JONUAL e s coosann 12 | 34 4o 36 19 30 4o 17
FebTUaT Y eceaerse ot | o5 60 60 19 25 55 5l
Marcheeeeoonss. . ol | 35 60 61 29 26 66 29
ApTilececcsas cee ot | 38 63 54 2 Yo 56 36
MEy e eveansnenns . 0 0 30 ol 0 15 12 0
Octoberessan.s-. 0 0 0 0 0 1/0 0 0
NovembeTsesssse. 0] U4 5 [1/2 0 |1/6 1 0
Decembers.ee-sas 14 ) b2 | 15 12 | 10 | 1/10 18 | 12

l/'Average of Dixle ranger station and Red River ranger station.

6896
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I. C. 7039
Water and timber for mining purposes

As indicated in the preceeding paragrasphs, there is an abundant
water supply throughout the region; the entire area is covered by a nete
work of permanent streams, many of which are potential sources of water
power (see fig. 2). o '

Although much of the timber is small, and areas on the steeper
mountain slopes and in the lower padts of the Salmon River Canyon are
barren of tress, good mining timber is obundant on the gentler slopes and
in the more sheltered valleys cven at high elevationse Relatively large
commercial sawmllls are in operation in the largest towns, and theré are
a few smaller mills in the outlying districts. Rough sawed lumber, suitable
for mining purposes, may bc obtained from these mills at from $22 to $28
& thousand board feet, delivered, depending on the cost of transportation
from mill to mine. At most places in the reglon it is possidle to cut
and saw timber at the mines. Some detailed costs of wood supply and saw-
mill operation at an isolated mining operation are givern under the descrip-
tion of the Golden Anchor minc on page 52.

TRANSPCRTATION
Genersl discussion

Until recontly, the nining districts of Idsho County have been handi-
capped by lack of roads. Roads from the mining settlements to the rail-
heads at Stites, Grangeville, McColl, or Cascade were little more than
wagon tralls through the mountains, although some of them could be tra~
versed by automobile during the summer monthst in winter the region was
almost entirely isolated. MWost of the mines were connected with the settle-
- ments by pack trails only.

An excellent dirt and gravel forest highway now follows the valley of
the South Fork of the Clearwater from Grangeville to Elk City, Red River
ranger station, Red River Iot Springs, and thence over the Bitterroot
Mountains to Hemilton, lont. For some time this rond has been kept open
for winter travel bébtween Grangeville and Elk City, a 2~hour drive by
passenger car; in 1937-38 it was kept open to Red River ranger station.
Good mountain roads connect the highway with Dixie, Orogrande, and many
other points in the area, as shown in figure 2. Since the construction
and improvement of the main forest roads, private operators have built a
number of short roads to individual mines.

Burgdorf and Warren mey be reachsd over a good forest highway from
MeCall, or from Riggins by way of French Creeke. As is the case north of
the Sal mon, secondary roads have been bullt to most of the important mines
and mining districts.

The Ramey Ridge district is usually approached from Cascade by way of
Big Creek post office, although it may also be reached from Warren over

6896 - 14 -
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I. C. 7039

United States Highway 95 (see fig. 1) is kept open for winter travel,
but, with the exception of the Grangeville-~Elk City and Grangeville-
Orogrande roads, the mining districts are closed to wheeled motor trans-
port during the winter months. Supplies and passengers, however, are
transported to the principal settlements by tractor-drawn sleds throughout
the winter. The roads are usually closecd to automobile travel sometime
during November, although on some roads travel frequently continues until
late in Decembor. Automobile travel usually is resumed sometime during
May or June, depending on the elevgtion of the road.

At present theres is no route of travel across or along the Salmon
River except on Highway 95. However, a highway is under construction from
Riggins to Salmon City along the bottom of the Salmon River Cenyon. In
1937, this road had been built to the eastward about 4 miles east of the
mouth of French Creek and was entering the heart of the Idaho County mining
districtss From Szlmon City, the road had becn built westward to below
Shoup but, at the present rate of construction, will not reach the mining
districts of Ideho County for a number of years. This road will be open
for travel throughout the year, and the building of feeder roads from .the

upland areas down tributary valleys will permit north-south travel across
" the Salmon and afford gquicker and easier access to most of the mining
districts. This shortening of the routes of approach to many mining dis-
- tricts will also materially lengthen the travel season and in many cases
"wlll permit the roads to be kept open for all~year travcl at comparatively
small expense.

, The railhead for districts north of the Salmon is now at Grangeville;
for districts south of the Salmon at McCall or Cascade. All of these

towns are served by the Union Pacific Railroad Co. There is no railroad
connection between Grangeville and McCall; consequently, freight is shipped
south from Spokane or Lewiston to Grangeville and north from 3oise to
Cascade or McCall. The rail distsance from Lewiston to Grangeville is 77
miles; from Boise to McCall, 148 miles.

RAILROAD FREIGHT RATES
The following rates on ores and concentrates were guoted in April 1938
by courtesy of the Union Pacific Railroad Co. with the understanding that

they are subject to revision at any time.

Grangeville, Idaho, to Bradley, Idaho (3Bunker Hill and Sullivan
smelter). Rates quoted are on minimum carloads of 40,000 pounds.

Rate per ton

Value not exceeding $25.00 per t0Neecescesecce $5.64
Do. 35.00 doe secvececanne 5698
Do. 50.00 dOe evvececcesos 6.67
Do. 75.00 dO. cecrvecccaee 7.70
Do. 100.00 dOe eeeesens cvne 8.53

6896 ~ 15 ~




I. 6. 7039

On ore and concentrates exceeding $100 per ton in value, the rates
will be determined by adding 20 percent for each $50 per ton increase in
valuation about $100 per ton to the rates provided for an ors or concen—
trates of $100 per ton valuation.

Rates to Salt Lake City, Utah

Value not to excesd « Minimun

_From - $20 [ $30 [ SUC 1550 |S60 |$70 1880 [$90 | $100 | carload
Cascade....| 3.52 | 4.29 |5. 5¢8% [ 6460 | 7437 | 8ollt |omme | s [ 60,000
4,95 | 5,50 | 6,

06 —
05 | 6460 | 7.15 | 7.70 | 8.25 |8.80 | 9.35 | 40,000
06

McCallas..of 3.52 ] %.29 | 5. 5.83 | 6.60 | 7.27. | 8.14% |8.91 | 9.68 | 60,000
5.50 | 6,05 | 6.60 | 7,15 | 7.70 | 8.25 | 8.80 [9.35 | 9.90 | 40,000

When value exceeds $100 per ton, apply the following percentages of
rates applying on ore and concentrate of $100 per ton in value.

Percent

Value over $100 per ton, but not over $125 per toNesssssesses 109

Do. 125 doe 150 GO6e ssscecrsones 118
Do. 150 do. 175 dOe ecevecearass 127
Do. 175 do. 200 AO0¢ sssevssnsee 1&2
Do. 200 doe 225 G0e¢ eessvascsee 1

Do, 225 dos 250 AOe wecsccsases 153
Do. 250 do. 275 dOe eeseveansee 162
Do. 275 doe 300 dOe evescossces 170
Do. 300 ~ doe 50 . 30e ecesseecsss 185
Do 50 doe 00 JOe evcscacscoce 200
Dos 00 " do. . 450 30e aoeccanns . 215
Do. 450 doe 500 A0+ eevsveceses 225

For value in excess of $500, the rate will be made by adding the fol-
lowing to the rate of $500 valuation:

Value over $500 znd under $1,000 per ton, add 2 percent of valuation above
_ $500 per ton.
Value over $1,000 and under $1,500 per ton, add 3 percent of veluation zbove
" $500 per ton.
Value over $1,500 and under $2,000 per ton, add 4 percent of valuation above
$500 per ton.
Value $2,000 and over, a2dd 5 percent of valuation abeve $500 per ton.

TRUCKXING RATES
Freight is trucked into the region north of the Salmon from Grangeville;
it is trucked into all but one of the Idaho County districts south of the
Salmon, from McCall. The Ramey Ridge districtland other territory tributary

6896 _ - 16 ~



I. Ce 7039

to Big Creek Post Office gets its freight by way of Cascade. A large
portion of the supplies brought into the region 1s hauled by truck
directly from the larger supply centers; most of the concentrate shipped
out is trucked'to the smelters.

Secause of the relatively small freight shipments in or out of
central Idaho, rates are not yet well established and tend to vary con-
siderably for hauls of the same length. The following table presents
some of the rates paid in the summer of 1937; for the most part these
apply chiefly to small or irregular shipments. Where the rate is given
in dollars per 100 pounds, it applies to irrcgular shipments of supplies,
usually in less than truck-=load lots; when given in dellars per ton, it
applies to shipment of heavy freight, such as concentrates.

Distence,

| Rate per
Between niles Rate ton-mile
Elk City and Grangeville.e. 61 $0.40 hundredweight $0.13
LeWistonicotoo 138 OYOIOO.GO.dO.--tQ ! 010
Spoka-n-eiootoci 253 lblO'o-oo-nd.O-ao-o 0087
Dixie and Elk City.- ceee 28 .35.---o-od0.oooo .25
Kellog, Idshos| 237  |L/8.50 tONeeeecacces 025
Orogrande and Grangeville... 66 .50 hundredwsight .15
Kellog, Id-aho. 31)4’ 114000 ton.-...---.- .OMB
Mal‘shall a.n.d Mcoall.--..... )'LS 5.00 ton...--.’..-. .10
Lake mining DOveserancecas ug .50 hundredweight .21
district 2/ B0186eeacesens| 158 10.0C tONecesseesre .063
or Warren DO-..----..... 158 090 hlm@l‘edweight 0112
Salt Lake
City, Utahssea| 545 2600 £0M.eveneacss .0l8
Big Cresk and Cascadeesec e 83 « 70 hundredweight ' .17
Poast Office . BOise.......-o 162 1020 eeeeeslOeoceas .15

1/ Cost of supplies and labor only. Hauled 3~1/2 tons of concentrate in
Z-ton Chevrolet truck at cost of $15 for gas and oil and 3 days'! labor
for one man.,

2/ The Marshall Lake mining district is about 17 miles by road north of
Burgdorf Post Offices Rates to Burgdorf should be slightly lower.

- COST OF PACKING

The cost of pack~train transportation seemed to be fairly well estab-
lished at a contract price of $0.01 a pound or reasonably good trails for
any distance that could be covered regularly in one day, with return on
the nexts the maximum distance that could be covered in this way was con-
sidered to be about 15 miles. The rate was about the same for shorter
distances unless the distance was so short that a round trip per day could
be made easily. In other words, the charge is about $2 per dsy per animal,
including a packer for a string of 7 or & mules.
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AIRPLANE TRANSPORTATION

Several established air transport lines are engaged in carrying
freight and passengers from Cascade, McCall, Grangeville, or Lewiston
to points in central Idaho where landing fields are available. Regularly
used fields are established at Warren, Stibnite, Big COreek, Chamberlain
3Bagin, and Mackay Bar, and there are numerous other points where landings
may be made. Freight rates are based on the cost per trip rather than
on an unvariable cost per pound; that is, the cost per pound for a full
load 1s less than for a partial load. The cost also epmears to vary some-
what according to flyinz and landing conditions.

In the summer of 1937 mining supplies were being carried into the
Salmon River canyon south of Dixie for from $0.03% to $6.05 per pound from
MeCall or Cascade; the air~line distance from these towns is about 40 and
60 milos, respectively.

POWER

At presbnt'(IQBY) no plants are. selling power in the region except
at Warren, where the hydroelectric power plant of the Unity Gold Production
Co. is supplying power to dredges operating there. In 1936 this plant
generated 1,789,000 kw.,-hrs., of which 1,100,000 Izw.~hrs. were sold and
the remainder used by the Unity mine; at present this plant has only a
very small surplus capacity. '

. A 500-horsepower hydroclectric power plant is being installed on the
Salmon River at the mouth of the South Fork for the use of placer opera—
tions in that vieinity., Hydroelectric plants ere in use also at the Lons
Pine mine, the Orogrande-Frisco mine, and the Snowshoe mine. Other mines
in the region are using loeally generated Biesel, gasoline, or steam power.

Diesel oil costs from $0.10 to $0.12 a gallon delivered to points
accessible to heavy truckse. Gasoline at re*ail costs from $0.25 to $0.33
a gallon delivered; from this price, a State tax of $0.05 a gallon is
deductable for gasoline not used for road transport. The-cost of operating
a small Diesel-electric plant in Idaho County is glven under the descrip-
tion of the Golden Anchor mine (p.59).

A number of the smaller plants burn wood. In this region, wood is
very. economical for small consumers or temporary installations and is
usually contracted for at from $2.25 to $4.00 a cord. Large consumers
would, however, find the cost mounting rapidly as nearby supplies became
exhausted. Ixamples of the cost of generating power with wood are given
under descriptions of the Robingon mine (p.53), the Una mine (p. 47),
the North Star mine (p. 58 ), the Golden Hand mine (pe 81) and the
Hinkson and 3ishop mine (p '72)
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LASOR AND WAGES

The supply of skilled and semiskilled mine labor is usually sufficient
for the small demands so far created. The attractiveness of the region as
a field for prospecting has built up a considerable resident population
and causes a small annual influx of the better class of prospector-miners,
some of whom are usually available for underground work, If at any time
a larger demand is created, Spokane and the northern Idaho mining camps
probably would supply an adequate number of experienced men.

At present there is no standardized wage scale in the region. Wages
are gencrally lower than in the northern Idsho mines, but this difference
is largely compensated for by cheaper living and pleasanter working condi.-
tions. In 1937 common labor in the Idsho County mines received $U4 to $5
per day, miners $4.50 to $5.00 per day, millmen $5.00 to $5.75 per dsay,
and other labor in proportion. The wagoe scale at the Golden Anchor mine
(pe 67) is representative of the higher wages being paid in 1937.

SMELTERS AND SMELTING SCHEDULES

At present most shipments of ore and concentrates from north of the
Salmon River are sent to the Bunker Hill and Sullivan smelter at Kellog
(Bradley), Idahos most shipments from south of the Salmon River are sent
to one of the smelters in the vicinity of Salt Lake City, Utah.L A few
shipments are sent to the smelter at Tacoma, Wash.

The following smelter schedules were abstracted from a Bureau of
Mines Information Circularl&/ that contains an outline of smelter schedules
in the Western States and presents a general discussion of smelting
practice.

l}/ For diﬁzance and shipping rates, see section on “Transportation',
pp. 1418,

14/ Gardner, . D., and Allsmen, Paul T., Open Schedulcs for Gold and
Silver Ores and Concentrates at Western Custom Smelters: Inf. Circe.
6926, Bureau of Mines, 1936, 25 pp.
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7039 COPPER SMELTERS (6896)
Garfieldl/ Midvale Tooaleg/ Tooeleﬁ/
Payments '
Gold:
Minimum paid for ounces per tones.. 0.03 0.02 0.02 0.02
0 to 3 oz./ton 0 to 5 o0z./ ton A1l ore 0 to 3 oz./ton

Rate per ounce. for ore valued at ..

Doevenenn. feecaann .
DOeeer st ivenneanans
DOeeeceanns e cesenas
Sllver.Q/ . :
Minimum paid for ounces per tom ...
Minimum deduction © do
Percent paid for ............... I
Copper:& ' -
Deductions: Z/
Founds per ton™ .c...iveenenianan
Cents par pound...... teeteraaanen
Percent of quotation after de-.
dyction ,.......... ceeceeasa s .
Lead:gy
Deductions:
Cents per pound ...... [ .o
Percent of quotation after de-
duction sssecene. eeren s eene e .
Deductions
Treatment charge:
Base per tones . vve it .

For excess gross value per toa ovel
Add to base charge percent

Mzximum treatment charge per torn ..

$31.81825 per oz $31 81825 per oz.
over 3 oz.[ton - [Over 5 oz./ton
$32.31825 per oz

1.0 1.0
5 5
95 95
15 ',-.,§/15
2.5 3.0
100 = 90
3.5 -
$%.50 $5.00
$20 $30
10 10
$5.50 $7.00

$71.85 per oz.

15
2.775

100

3.525
110/

$L.00
$25
10

- $6.00

$31.85 per oz.
3 to 6 oz./ton
$32.20 per oz.
6 to 10 oz./ton
$22.90 ver oz.
Over 10 oz./ton

$33.25 per oz,

1.0

95
15
2.775

100

3.525
10/ 59
$4.00
$25
$6.00

an
- o0 =
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COPPER SMELTERS (Continued)

Garfieldl/ Midvale Tooeleg/ Tooelez/
Deductions (Continued)
Penalties:
Zinc:
Units free ....... Cererersaataan . 6 6 - -
Charge per unit for excesS.s...... . $0.30 $0.30 0 0
Arsenic and antimony:.
Units free ....vvvven. Cireecoeanaea 2 - - . -
Charge per unit for excess v...... . $0.50 0 0 9

Siliceous ore, open schedule,

Dry-ore rate.

Gold-concentrate rate.

On direct smelting ore contsining over 5 ounces gold per ton, the price per ounce for the excess will be
to the mutual agreement between the buyer and shipper.

Payments on silver are based on the mint price for American mined ore.

Payments on copper are based on the Engineering and 4ining Journal quotations.

When assay is less than the deduction, the shipper is charged with the deficiency, except as further noted.

Minimum deduction.

Payments on lead are based on the New York gquotations for common desilverized lead.

Nothing paid for lead less than 2 percent by wet assay.

o2

=
o

[Srommionn Ll
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LEAD SWMELTFERS

Murray Midvale Kellogl/ Kelloggf
Payments o
Gold:
Minimum paid for
ounce per itoN...c..ea 0.02 0.02 0.05 0.05
Payments: . . : ‘
Classes of OT@euvusn £11 | O to 5 : over 5/ 0 to 5 : 5 to10 over 10
ilarﬂ per ounce ..| 31.81825[31.81825: 3/ 31.8182K:32.17431| 32.53037
Sllver o
Minimum paid for ouxce
per ton .,.....0.0.... . 1.0 1.0 1.0 1.0
Minimum deduotlons
ounces ner ton...... . 5 5 - -
Perggnt paid for ..... 95 95 5 g5 5/95
Lead:: :
Deductions:
Units..vvennnns cieen 1.5 1.5 1.25 -
Cents per pound..... 1.5 1.5 0 -

Percent of quotatim
after deduction....
Copper:?/
Deductions:
Pounds per ton......
Cents per pound.....
Percent of quotation
after deduction....
Iron a2nd limee..eeneas..

Deductions
Treatment charge:
Gross value...oovee.os »
Base per ton..........
Maximum........... ene
Panalties:

Insoluble:
Charge per unit,

Zinc:
Unite free..o.o.....
Penzalty per unit for
€XCESSeeeccrnaas .
Arsenic, antimony, tin
Element of combina-
tlone..oviviiiens
Units free.ieeecoeess
Penalty per unit for
8xcess. .
Bigmuth:
Units free..... ceese
Penzlty per unit for
€XCE8SSescrsecacarsoe

$0.30

As plus S5
2

$0.50

20
2.0

/100

u/

9.00

h896


http:�...��.�
http:�......�
http:Maxim'tlm......��..���
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6896 o3

I. C. 7039
LEAD SMELTERS {Continued)

Murray Midvale Kellogt/ Kellog?/

L Deductions( Continued)
~ Penalties(Continued)
.~ Sulphur:
Units freee.o.......| 2 2 4 b
Penalt er unit fo -
oxanste il s0.25 $0.25 - 19/¢0.25 $0.25
Maximim penalty..... 2.50 2.50 2.00 .20
Moisture:
Units free.veceecens - - 6 6
Penalty per unit far : :
EXCESS e vnvsensranas - - $0.20 $0.20
Maximum penslty..... - ' - 2.00 2.00

, '1/'Lead ore open schedule.
;g/ Siliceous ore open schedule:; ores containing no lead or under 5 percent for

which no payment is made (lead determined by wet method less a deduction of
1-1/4 units).

g ;3/ On direct smelting ores containing over 5 ounces gold per ton, the price per

ounce for the excess will be to the mutual agreement between buyer and seller.

’E/ Poyments on silver are based on the mint price for New American.mined ore.
; ,z/ Ore over 35 ounces per ton, deduct 2 cents per ounce.

Payments on lead are based on the New York quotations for common desilverized

7Y Tlead.
{ AZ/ Nothing paid for lead less than 5 percent wet assay.
.8/ No payment for lead under 3 percent dry assay.

Qj Payments on copper are based on the Engineering and Mining Journal quotations.

10/Minimun deduction.
_l&/No peyment for copper under 1 percent when quotation is 8 cents per pound or

less,

| flg/Pay for all at 6 cents per unit.
;&/Pay for all at 5 cents per unit if 5 percent or over.
L

Add 10 cents to base charge for each unit of lead under 30 percent and deduct
10 cents for each unit of lead over 30 percent.

~15/Based on 30 percent dry lead assay. Debit 10 cents for each unit of lead

under 30 percent and credit 10 cents for each unit of lead over 30 percent.

: ‘}§/Based on 50 percent lead. Add 10 cents per unit when over 50 percent and

deduct 10 cents per unit when under 50 percent,

: ilZ/Between $20 and $35, $7.00 per ton; between $35 ond $50, $7.50 per %ton; between

. $50 =nd $75, $8.00 per ton; between $75 and $100, $8.50 per ton; over $100,
$9,00 per ton,

: :l§/The Midvale smelter ressrves the right to reject any shipment containing in .

excess of 0.1 percent bismuth.

g §lg/Penalty only applies to ore under 20 percent lead; no penalty for ore 20 per-

cent lead or over.
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GENFRAL GEQOLOGY

A great deal has been written about the geology of some parts of
Idaho County; very little about other parts. The northern part of the
gold belt was described by Lindgrenl3/ in 1904 and by Shenon and Reedl®/
in 193H: the Warren district was described by Lindgrenl in 1900 and by
Reedlﬁ/ in 1938. Papers describing the geology of certain parts of the
region have also been published from time to time in the technical presse
To date the Dixie, Florence, and Burgdorf districts have not been described
in detall by Government or State publications; the Dixie and Florence dis-
tricts, however, have been geologically mapped and it is believed that
reports are in preparations A description of the geology of the Ramey
Ridge district and the adjoining territory north to the Salmon River is
included in a report by Shenon and Ross.lﬂ/

Although there may be great varlations in detail from place to place,
the broader relations of areal and historical geology are similar through—
out the region; therefore, the following outljne, abstracted chiefly from
United States Geological Survey Circular 9,§Q7 may be considered azpplicabls
to the entire region,

The oldest rocks in the area comprise a thick series of gnelsses,
schists, quartzites, and limestones that appear to belong to the 3elt
series (pre-Cambrian). ‘

The most abundant rocks in the area are the granodiorite and monzonite
of the Idsho batholith, which intruded and profoundly altered the older
rocks. The intrusion of this batholith has been assizned by some writers
to the late Jurascic or early Cretacoous; others have assigned it to the
late Cretaceous or early Eocene. '

Subsequent to the intrusion of the batholith, central Idaho was
deeply eroded to a reglon of low relief, and the thick covering of Beltian\‘”
rocks was removed to expose granitic rocks over large areas., This surface
was then wuplifted and greatly dissected by erosion, but parts of the
surface remain to the opresent day; in places, these remaining parts stand
at elevations of 7,000 to 8,000 feet or more.

15/ Lindgren, Waldemar, A Geological Reconnaissancc Across the 3itterroot
Range and Clearwater Mountains in Montana and Idaho: Geol. Survey
Prof. Peper 27, 1904, 123 pp.

16/ Shenon, P. J., and Reed, J. C., Geology and Ore Deposits of the Elk
City, Orogrande, Buffalo Hump, and Ten-mile Districts, Idaho County,
Idshot Geol. Survey Circ. 9, 1934, 89 leaves (mimeographed).

17/ ILindgren, Waldemnr, work cited (see footnote U).

l§/ Reed, J. C., Geology and Ore Deposits of the Warren Mining District,
Idaho County, Idsho: Ideho Bureau of Mines and Geology, Pamphlet U5,
Moscow, Ideho, 1938,

lﬂ/ Shenon, P. J., and Ross, C. P., Geology and Orc Deposits Near -Edwards—
burg and Thunder Mountain, Idaho: Idaho Bureaun of Mines. and Gedlogy,
Pamphlet LU, Moscow, Idaho, 1936.

20/ Work cited (see footmote 16).
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In Tertiary time, the Columbia River lava and its interbedded sedi-
ments were deposited over the lower part of the region. Since then,
possibly in part during the period of lava extrusion, faulting and
possibly warping formed certain basinlike depressions such as those of
Elk and Newsome Creeks. These basins were partly filled with gravel,
sand, and clay.

The drainage was again rejuvenated, and before the late Miocene, the
Salmon, Clearwater, and other trunk streams had cut deep canyons well
below the base of the Columbia River lava, while erosion was proceedlng
headward along the valleys of their tributaries.

In the late Miocene stage, the higher parts of the region were exten-—
sively glaciated.

Numerous gold and silver bearing veins were formed after the solidiw
fication of the batholith and before the deposition of the unconsolidated
Tertiary sediments; the placer deposits of the region were formed by the
weathering of these veins and the subsequent concentration and reconcen~
tration of the gold derived from them.

GENERAL DISCUSSION OF MINERALIZATION AND ORE DEPOSITS

Virtually all the developed ore deposits of the region occur within
a northeasterly striking belt (see fig. 2) about 35 miles wide by about
50 miles long. Some mineralization is known to exist along the Bitterroot
Range in eastern Idaho County and in the southeastern part of the county
between Big Creek and the Salmon River: there is also some weak minerszl-
ization in other parts of the county. So far, however, the only mine
developed outside of the region mapped in figure 2 is situated in the
eastern end of the Ramey Ridge district (see fig. 23).

Within the area covered by figure 2 the mineraligzation is remarkably
uniform in 1its general characteristics. Gold and sllver are the only
metals found in commercial concentrations:; of the two, gold has nearly
always been the more important. Nevertheless, there is a noticeable
variation in the ratio of silver to gold in different parts of the regiong
for example, most ores of the Warren region contain an exceptionally high
proportion of silver, whereas most ores of the Elk City district contain
relatively little silvere In exceptional ca * however, veins with a
high silver-gold ratio may occur in close proximity to velns with a low
silver-gold ratio. Noticeable amounts of stibnite are nearly always found
in veins having an exceptionally high ratio of silver to gold.

Sulphide mineralization throughout the region consists chiefly of
pyrite, galena, sphalerite, tetrahedrite, stibnite, and chalcopyrite; the
last—-named is of 1little importance in the majority of veins but occurs in
commercial concentrations at the Snowshoe mine in the Ramey Ridge dlstrict
and could be observed at a few other mines. Pyrite is the most widely
distributed sulphide; in disseminated deposits it usually constitutes
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the only ore mineral except free golds on the other hand, it is almest
entirely lacking in some of the high~grade quartz veins. Galena is
usually an indication of comparatively high gold values znd was abundant
in all of the higher~grade veins observed by the writer,

As indicated by table 1 on page 9, a high percentage of the gold
found in the Idaho County veins is free. This percentage is, normally,
highest in the oxidized mones and in the highw-grade veins.

‘Although the mineralization may vary slightly from district to dis-
trict or from vein to vein, it appears to meintain its general characteris—
tics over a wide vertical .range. This is particularly noticeable in the
Bear Creek or Marshall Lake district near Burgdorf, where the erosion
-of the Salmon River camyon has exposed veins of almost identical mineral
characteristics over a vertical range of abut 4,000 feet; similar veins
could also be observed in the bottom of the Salmon River Canyon some miles
east of Bear Creek and about 6,000 feet lower than the highest outcrops
in the 3Bear Creek district.

The ore deposits of the region may be classified, broadly, into
vein deposlits and disseminated deposits. Vein deposits are more numerous
and more widely distributed; because of their higher gold content they
have been the object of most mining operations to date. The majority of
the quartz veins are found in fractures formed by direct tensional move-
ments or in fractures of such small longitudinal displacement that the
development of shearing or fault bdbreccia along the ore shoots has been
very slight; it is probable that many of theso lightly sheared faults
could bo classified properly as torsion joints. Such veins are very
widely distributed throughout the region and are frequently high-grades
they are, however, usually narrow ‘and of short lateral extent. They
commonly have a general east-west strike and are usually closely associated
with north~south shearing, which, in turn, is often controlled by a
granite—gneisgs contact or marked by a band of dikes. In a few places,
however, where tensional movement has taken place uniformly along a broad
front, these tension veins have formed ore bodies of considerable length
and volue, as at the Lone Pine (p. 30), the Golden Anchor (p. 59 ), and
some of the veins in the Warren district. The tension veins form most
reedily along pre—-existing planes of weaknesgs, such as contacts, or in
the harder rocks, such as granodiorite or quarzite, but are seldom, if
ever, strongly developed in the qoftpr rocks, such as gneiss or schist.

At some places in the region wide zones of brecciation are found in
granitic rocks or quartzites; these zones usually are marked by intense
silicification and sometimes, by development of numerous short, closely
spaced gash veins, as at the Surprise mine (p. )5) In one or two places
the brecciation has been so intense as to permit the formation of large
disseminated ore bodies, as at the “Dlxle Dike" described on PeB53e
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Quartz veins formed in strong ghear zones are found in the Elk City
and Buffalo Hump districts and at scattered points throughout the region.
The strongest veins of this type sometimes attain widths of 10 to 15 feet
and, until the development of the Golden Anchor and Lone Pine mines, had
been the most productive vein deposits of the region. In some cases, as
at the Madre d'0ro (p.29 ) quartz is lacking and the ore consists of
highly mineralized gouge and shear material. At the Big Buffalo mine, in
the Buffalo Hump district, it is said that in addition to a wide guartz
vein a zone of sheared wall rock 18 feet wide constituted good orees The
oreshoots so far developed in deposits of this type, though often wide,
are comparatively short and lenticular in shape.

In the Orogrande district, a broad band of shearing and fracturing
containing both veins and disseminated deposits extends, with some inter-
ruptions, from near the South Fork of the Clearwater along Crooked River
and Deadwood Creek to the forks of Crooked River abouta mile south of
Orogrande. Deposits of similar type also occur near Dixie, Elk City,
and at one or two places along the South Fork of the Clearwater. The
movement in any one direction along these zones has seldom been strong
enough to form strong, persistent vein fractures; nevertheless, there are
numerous short quartz lenses striking either north-south along the zones
or east-west across them. Some of these lenses have been productive in a
small way, but they are seldom persistent in either dip or strikes however,
at various points, mineralization of the diszeminated type has been strong
enough to form very large bodies of low-grade ore. The extent and value
of these ore bodies has not been determined, although considerable work
has been done on them near the mouth of Crooked River, along the ridge
west of Deadwood Creek, at the mouth of Relief Creek, at Orogrande, on
two properties a short distance south of Orogrande, and at properties near
Elk City and Dixie, but only the deposit at Orogrande has been mined in
a large way: this deposit is described in more detail on page37.

The Orogrande type of disseminated deposit is formed chiefly along
contact zones between the Beltian rocks and the granitic intrusives; at
Orogrande the mineralization seems to be most strongly developed in the
gneiss or schisty on the other hand, disseminated deposits of the Dixie
Dike type are entirely within the batholithic rocks. Such differences
ags exist between these deposits may be accounted for largely by the
difference in the physical character of the enclosing rock.

Throughout the region there is a broad though definite similarity
in the structural relations between the different types of ore deposits;
if allowance is made for minor local varigtions, this fact suggests a
close relationship between the vein-forming movements. Such a relation,
of course, could only be verified by a more careful stu of the fracture
system than has yet been undertaken. Shenon and Ree 2l , however, have
- pointed out that in the area mapped by them the general structural trend
is slightly west of north and that the linear and planar foliations of

21/ Shenon, P. J., and Reed, J. C., work cited, pp. 19-21 (see footnote 16).
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the rocle minerals ars both orientatad in a northwesterly-southeasterly
direction; they suggest that this may indicate a regional "stretching"

or "flow" in that direction. Such a regional movement, with local
variations, might be expected to develop the broad bands of northwest to
northeast shearing, especially along contacts, and to develop tensional
and torsional fractures across the direction of stretching. Local resis~
tance to the north-south stretching could develop the strong east-west
rotational shearing found in a few districts.

NIN?S AND MITLS

The following pages will contain brief technical descriptions of most
of the lode-mining operations that were active in the later summer of 1937.
It would have been -impossible, in the time available, to visit and describe
each of the hundreds or perhaps thousands of lode prospects and claims
in the region. The properties deéscribed are those that happened to be
the most active at the time of visit or that it was thought desirable to
include in order to present some data of general interest. The object
has been to present a cross-section of the various types of ore den051ts,
mining conditions,. and of ‘the technical methods in wuses

Geological descriptions of numerous important mining properties not
mantioned in this paper nay be found in the various geological reports on
the reg1on.

BLK CITY DISTRICT

General Discussion

The Elk City district (fig. 3) is usually considered to ineclude the
veins along Seigal Creek and other tributaries of Red River as well as
the veins in the immediate vicinity of Elk City. Many of these veins
appear to belong to a fairly well-defined system, which was mapped and
de%cr1bed in some detail by Shenon and Reed.22

The most productive vein so far developed in the district 1s the
Buster, which, between 1907 and 1909, is said to have produced about
$300,000 from §old ore averaging about $15 a ton. According to Thomson
and 3allard, 23/ theé vein averaged 15 feect wide for a maximum distance of
about 450 feet along the strike, but was said to have pinched out a short
distance above a fault on the 370-foot level. It is claimed, locally,
that legal entanglements have prevented a determined search for possible
extensions of this oreshoot._

__/'Shenon, P. J., and Reed, J. C., The Geology of the Elk City Mining
District, Idaho With Sp601al Reference to the Structural Setting of
the Veins: Am. Inst. Min. and Met. Engr., Tech. Pub. 562, 1934, 22 pp.

23/ Thomson, Francis A., and 3allard, Samuel M., Geology and Gold Resources
of North Central Idaho: Idaho Bureau of Mines end Geology, 3ull. 7, -
Moscow, Idaho, 19244 ' ' S ' U S
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I. C. 7039

The American Eagle mine, on Seigal Creek, has probably been the
second highest producer in the district. According to Bureau of Mines
records, this mine produced 5,223 ounces of gold and 1,830 ounces of
silver from 9,931 tons of ore between 1903 and 1927; it was active
early in 1937 but suspended operations later in the season.

The Madre d'Cro produced some gold in 1937, and small-scale develop-
ment or ore-~testing work was in progress at the Mother Lode, Colonel
Sellers, Rich Hill, and a few other properties.

- Madre 4!0ro mine

The Madre d'Oro mine, owned and operated by S. W. Litchfield, is
situated on American River 2,7 miles by road north of Elk City at an
altitude of approximately 4,100 feet above sea level. The property com-
prises three patented and four unpatented claims.

The ore occurs in a shear zone Y0 to 60 feet wide in a darkecolored
hornblende greisse The shear zone strikes approximately east =nd west
end dips steeply to the north. The ore is a bluish gouge from a few
inches to U4 feet or more wide, which occurs near the middle of the shear
zoney this gouge is strongly mineralized with auriferous pyrite and
carries some free golds One stope about 50 feet long had been mined to
a height of four sets above the drif$; the stope faces showed 4 to 5 feet
of ore. It was said that 300 tons of $23 ore was mined during the current
season. “ '

The mine was worked through an adit drift which, at the active
stope, was about 150 feet below the surface. The ground, particularly
in the ore shoots, was soft; it was easily drilled by hand methods and
required square sets for support. The ore slacked quickly upon exposure
to the air and consequently required no primary crushing at the mill.

Two 1,C00~pound stamps crushed 10 tons of ore per P4 hours; a 30-mesh
screen was voeds The pulp then passed over a corduroy table consisting
of four sections, each 4 feet 6 inches wide and 28 inches long with a 2~
inch drep bzluween: the slope was 1-3/4 inches to the foot. Ccncentrates
from the blanket tebles were amnalgamated in an amolzam barrel: the
tailings were stored for retreatment. A 20--percent recovery was made by
amalgamation.

It was planned to install a small tube mill for regrinding a 1/l
mesh stamp product: this would be followed by a hydraulic classifier gold
trap for recovery of free gold and a flotation machine for concentration
of the sulphides. ' ' ’

The stamp mill was driven directly from a 7-foot 10-~inch~diameter
Pelton~type water wheel turning at 35 r.p.m.; this wheel was made from
an old gear wheel to which buckets had been bolted., For four months of
the year water was brought in a ditch from Queens Creek and delivered
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under a 190~foot head; a high head of water was also avallable from
Whitteker Creek. Te provide for year~round operation, a ditch was under
construction that would deliver water from American River, under a 35—
foot head, to a 250-horsepower turbine generator plant to be installed
about 600 feet from the mill. The mine was equipped with a small sawmill.

GOLDEN AND NEWSOME DISTRICTS

General Digcussion

The Golden district, 20 miles by road west of Elk City, and the
Newsome district, which adjoins i1t on the north (see figs. 2 and 4), have
been the scene of considerable intermittent mining activity s}nce the
early days of mining in Idaho County. According to Jellum,gﬁ the Iron
Crown mine, northeast of the o0ld town of Newsome, was the first dividend-
paying quartz mine in northern Idaho County; he states that it operated
from 1888 to about 1900 and produced $70,000 or more. The South Fork
mine has been credited with producing $200,000 to $250,000 prior to 1916.25/

Lode mining in the Newsome district has been practically dormant for
many yearss On the other hand, the Golden district has been one of the
most active districts in the county for a number of yecars.

In 1937, two mines, the Lone Pine and New York, were producing regu-
larly; a number of other properties were producing intermlttently, and
a large number of claims were being developed actively. Descriptions of
the Lone Pine and the New York, which were the largest recent producers
in the Golden district, follow.

Lone Pine Mine

The Lone Pine mine is situated on the north side of the South Fork
of the Clearwater River at Golden. Whon visited, the mine was owned and
operated by F. O. Muller of Clackston, Wash., and his son S. O. Muller,
who was in active charge of operntions. Later in 193%7, operating rights
were said to heve been acquired by new interests.

The historical data, and many of the operating data, contained in
this description were first published in the Proceedings of the Idaho
Mining Association.26/

EE/ Jellum, 8., P., Some Central Idaho Mining Digtricts: ZPublished by
Northwest Mining News, Spokane, Wash., 1909.

gg/ Shenon, P. J., and Reed, J. C., work cited (see footnote 16).

g_/ Muller, S. O., Development and Operation of the Lone Pine Groups
1936 Convention of the Idaho Mining Association, Apr. 2M-26, 1936,
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EXPLANATION

s (Y o
vein Quartzite Quartz Pegmatite
materal monzonite
_Gﬂ—— /(35°
Fault showing Strike and dip
dip of rocks
A-big vein B-little vein
25 o 100 Feet Surveyed,September 133/
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Pigure 5.~ Geologic map of main level of the lLone Pine mine (after P. J. Shenon and J. C. Reed).
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History

The mine was discovered by Jack Harmon in 19093 for several years
it was known as the Harmon-Morrow proverty. In 1915, F. O. Muller pur—
chased the Harmon interest and installed a two-stamp mill, which was
operated for a few weeks only. A small amount of development work was
done intermittently until 192%, when Muller purchased the other half-
interests Further exploratory work done by Miller resulted in developing
a new system, in which present operations are centered.

The two-stamp mill was operated by water power from 1928 to 1932,
during periods of high water, and approximately $50,000 was recovered
from 2,500 tons of ore. The proceeds of the stamp mill made mossible an
extens1ve development program and the installation of modern equipment,
including a 4O-ton mill and a hydroelectric power plant.

Since 1932, mining has been virtually continuous, although milling
operations vzually have been suspended during the winter monviiss An
average crew of about 30 men is employed during the producin: teason.

Up to the end of 1935, approximately $240,000 is said to have been produced
from 20,000 tons of ore.

Geology

The ore occurs in a series of parallel guartz veins in white, generally
massive, quartzite. The veins strike about north 60° east and dip about
80° to the southeast (see fig. 5)3 they are cut by a series of south~
easterly—~trending foults, which dip steeply to the southwest. Although
there is little or no gouge in the guartz veins, the southeast faults are
filled with gouge. In addition to the three veins of the "Muller system"
there is also amother wvein, known as the "Huston", lying to the north
of the Muller system; the veins vary in thlckness from small stringers
to widths of 1~1/2 to U4 feet.

Sulphide mineralization consists chiefly of galena, sphalcrite, and
pyrite« Gold and silver occur in the ratioof 1 ¢ 1 to 1 : 2.

Mining
Development

The mine has been opened by three adit levels, 80 to 115 feet apart,
and by a 250-foot inclined shaft from which g level has been driven at
the 200-foot level, The shaft measurcs 4 by & feet inside the timberss
it is divided into a U~ by Y~foot hoisting compartment and a 3-1/2~ by
U.foot manway-and-pipe compartment. A 16-cubic~foot skip is hoisted by
a 1h-~horsepower, single-~drum, electrically driven hoist; this skip loads
from a measuring pocket below two 20~ton storage pockets on the 200~foot
level,
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An average of TH gallons of water per minute is pumped from the
shaft by a 25-horsepower electrically driven centrifugal pump.

Stoping

The ore is mined in flat-back, cut-and~fill stopes by resuing.
Cribbed or stulled and lagged stove raises are carried up with the
stopes at 20-foot intervals, On the upper levels, stopes were started
directly from the back.of drifts; on the 200~foot level, however, a 15—
foot pillar was left over the drift; chutes and monwsy raises were driven
through the pillar and comnected by a temporary sublevel, which was
floored with overlapping lagging; mining was then carried upward in the
usual manner.

Stope rounds are drilled by hand~rotated stopers with l-inch quarter—
octagon steel; holes 24 to 30 inches deep are spaced 12 inches apart.

Tramming -

On the main, or haulage, level the ore is trsmmed in trains of ten
20-cubic~fost cars pulled by a 1-1/2-ton Mancha storage~battery locomotive.
A motorman and helper can handle about 90 cars a day and transport the
necessary supplies into the mine; the average haul is about 1,200 feet;
the cost of tramming 4,350 cars was 1Y cents a car.

Milling

In 1932, a Y0-ton amalgemation mill was built with sn unusual flow
sheet; 1t is reported that up to 97 percent of the total zold was re—
covered when ore from the upper levels was treated. In 1937, with an
increasing percentage of unoxidized ore. from the lowest level, it was
said that recovery by straight amalgamation was fzlling off and that it
would be necessary to install flotation equipment. This description,
however, necessarily will be confined to straight amalgamation as practiced
in 1936. The flow sheet is shown in figure 6.

Ore from the mine igs received in a 150-ton coarse—ore bin, from
which it passes over a grizzly to a 7= by 10-inch jaw crusher, thence
through a U4~ by 5-foot trommel punched with 3/Y-inch holes. Trommel over—
size is further crushed in an %~ by 10-inch crusher and stored, together
with trommel undersize, in a 100~ton fine-~ore bin.

A plunger~type feeder delivers ore from the fine—ore bin to a h~1/2~
foot by 32-inch conical ball mill. Mercury and coustic soda ars fed by
hand directly to the ball mill at 15-minute intervalss the amount of
mercury to be fed is determined by penning. A 20-mesh trommel on the
discharge trunion of the ball mill delivers an oversize product direct to
an elevator boot for return to the grinding circuit, and an undersize
product goes to a 12-spigot hydraulic classifier used as a gold amalgam

trape.
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Tailings from the gold trap ars thickened slightly in a small de-
watering cone and elevated to a Dorr simplex classifier in closed ecircuit
with the ball ml1l, Dorr classifier overflow, at about 100 percent
through 40 mesh, passes directly to two Wilfley tables, on each of which
a 2b-ton Gibson amalgemator is mounted.

Wilfley tailings go to waste; concentrates go to the elevator for
return to the grinding circuit.

The greater part of the amalgam is recovered from the gold trap;
additional amalgam is recovered from the bzall mill and elevator boot at
clean~up time, and from the Gibson amalgamator and table decks. The
Gibson amalgamators are cleaned up at about 2-week intervals; amalgam,
which has built up on the table decks, is scraped off about once a season;
and the ball mill, elevator, and auxlliary traps are cleaned up when the
ball mill is relined. o

All cleanéup material is ground with caustic soda and mercury in an
amalgam barrel; the amalgam is retorted and the bullion is melted and
shipped to the mint.

The following metallurgical data were obtained during one clean~up
period; that is during the period between two relinings of the ball mill.

Number of operating daySeseesisesecsoeiviseersisssessossncsaacane 98
Total tons Of OI‘e gI‘O'llnd..‘........-.. ----- c--on-‘.--.-oo.a..-an--. )“l',268
Average tons per 24 POUTSeseceiccicenenann S uz.5
3all and liner consumptions Pounds Pounds per ton of ore
Cast 1iTon DallSesecesesccesces 17,878 ccrceccsnccreccercens 4,19
Linersecsceeccescacccsoconssse _0,275000nen cecestescssanne 1.24
Totd.................'Il..... 23,153.......... ...... > > 0 00 5.3
Ounces Qunce per ton of ore
Mercury fed t0 ball millsSeeecssessse 3,559 0naccccsencacansas 0.834
Iﬁercury recovered........0......'... lo .0....!0........-...0
Total Mercury lOSSeeescecssseccoacns 5005 e eeevnreennnnnrenns .106

Mercury loss in retortingecsecccseess...260 ounces in ten retorts, or 26
ounces per retort.
Mercury loss in mill circuite......450.5 less 260 equals 190.5 ounces, or
- 0.045 ounce per ton of ore.

Caustic soda fed to ball milleeseco.n.. cearasasas eesee04500 pounds per month,
Bullion recovereds Qunces Percent
From hydraulic trap and
Gibson amalgamatoreeeseecsesssl;055¢3500erccecaccennas Y A
From elevatorececscecceccececcs 172¢00cce0coscecceoccasonnnnns 12.2
From ball milleceeroceccseccass 122¢2500cssnceseracnnsnscens e 8.6
From table deckSesscessceoscees__ 530000 caaceceracocnecaness ee U5
Total eovevaocaneccoanasnoereenesl ,H12.600000teessrsccascacsocce 100.0
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The mill Oﬁerating crew consisted of one operator per shift (three
operators per 2 hours) and a crusher man on one shift.

Power

The total conmected power for operation of both mine and mill is
as follows:

Horsepowsr
Mines L
Compressors:
One 158-cubic-fectmper~minuteec.ee.crceccacccrsccee 25
One 200~cubic—feet—per~minutecesececeeceecs. ceseeees U0
Mine hoiSteeeeceseaceseneenosocsanssssoncannsnss ceveees 15
Mine pumpeceeeceeveen .. crereeeenaan erevsesecasateanene 25
BloWereeseescascccoossaces ceseetcniaosenonnen cessenens . 3
8T o= eessresssssesasnan 3
Total MinGeseeesecocconcnnn. Cerieaeeeans eeses it veses 111
Mills
CrusherSececccescesacceasses eesesansens ceeceaa ceeeccene 25
3all Milleccaecroceacevacscncnnaaans eeeneseas ceseecenne 25
Elevatoresiseecessseseereeeenne ceceiene ehiecens cessecans 5
TableSeesvenn. Ceet it eeeessets e teterecssenes 6
Miscellaneouseeseeereocereeass coreevergencos sessescsssea 3
Total m111.. S et eeeneeseaei et entastennnnteraneseatnnans ceeeese . TH
Total mine and mill...{{{...{....,;... ..... U 15

The pesk demand load for both mine and mill at full capacity is
approximately 190. horsepower; the usual running load is approximately 135
horsepower._

Power is generated by a hydroelectric power plant 2 short distance
from the mine and by a Diesel-generating plant in the mill building. The
hydroelectric plant consists of a 250—horsepawer Francig-Pelton turbine
direct—-connccd ed to a 13(~1/2~kv~a generat rs the Digsel plant consists
of a 110~hornepowor Dieﬂol engine connecteo by V-belt to a 100-kilowatt
generator. Each unit of mine and mill is drlven by an individual motor.

oPérating'Cdéﬁg

The follomnb direct operaxlng COSts ‘were obte:ned during September
1936, During this period 962 tons were mined and milled.

...............

......
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Mining
. Total cost
Item Cost per ton per ton
Labor and explosiveSececscss $ 2.88
Trammingeecececccscssasanens +09
P DO e e evneasavennnrasanses .16
Powerl/u.verrnnnnnn. Cerereae .066
3.196 ! $%.196
Milling :
LabOT e eeereooenesasccsasanne 0.608
Bal]lSeeseescsancrsassccscvace «117
LiNeTSeevescassocenecanesene 062
Caustic S0G2eeecrsencsanncecs .02%
Greasescesciessness teesecane «005
Powerl/na............. ..... . .065
Weldingeeececeassacascasssee 012
MiscellaneoUSeeesessecscanse ,026
0.918 _:918
Total Airect operating®/eeeeeeneceeeeeeeeseenesdoene 11U
|

lfilncludes only the cost of an operator (divided between mining
and milling). No interest or depreciation included, During
1937 no operator was kept at the power plant; hence, power
costs were lower,

2/ Does not include supervision, engineering, bookkeeping, etc.,
teken care of by owner—overator.

Shamrock (New York) Mine

The New York, now known as the Shamrock, mine is situated on the
north side of Fall Creek 4,7 miles by road from Fall Creek settlement.
The elevation at the mine is approximately 5,000 feet, or 1,200 feet
higher than the South Clearwater River at Fall Creck settlement. When
visited in August 1937, the mine was being operated by the owner, H. W,
White.

Development

The mine has been developed by a number of adit crosscuts and drifts
for about 400 feet on the dip of the vein. Tarlier operators had mined
a considerable amount of ore from the upper workingss according to Shenon
and Reed,2l/ the mine had produced $40,000 to $45,000 prior to 1933,
Current mining operations are limited to a stope 50 to 100 feet long which
had been mined to a height of about 100 feet above the lowest, or mill,
adite.

27/ Work cited (see footnote 16).
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Geology

The vein, which, in the face of the stope, averaged about 4 feet
wide, occurred in massive white quartzite, which freguently was hard to
distinguish from vein quartz. The strike of the vein was north 30° east;
the dip about 35° southeasterly; the walls were practically free from
gouge but showed evidence of slight shearing. At the northeast end of
the oreshoot well~developed faulting strikes north to north 30° east
and dips 300 to 60° northeasterly. Metallie mineralization consists
chiefly of pyrite, arscnopyrite, galena, and free gold; therc is also an
unidentified mineral that resembles galena in color and luster but has
a less perfect cleavage. Oxidation has been strong throughout the
developed part of the vein.

Stoping

An overhand cut—and~fill method of stoping was used. Auxiliary
support was afforded by stulls spaced approximately at 5—foot centerse
Stope filling consisted of waste or low-grade ore from which a higher—grade
mill feed had been sorted. It was stated that ore asscying less than $7
a ton was gobbed. Apparently the sorting operations provided enough low
grade to fill the stopes without the necessity of breaking additional rock
for filling.

Milling

Ore was trammed to the mill by hand and dumpeé onto a 1~1/3—1nch
grizzly., Grizzly oversize was crushed in an &= by l2-inch jaw crusher
and joilned the grizzly undersize in a H0O~ton orc bine A Challenge feeder
regulated the flow of ore from the bin to five 1,200-pound stamps set
for a 7~inch drop at the rate of 98 drops to the minutes These stamps
crushed 8 to 10 tons of ore per 2U hours to go through a 35-mesh screen.

Stamp-mill discharge passed over two U= by 5-Toot amalgam plates
followed by a Y by 6-foot corduroy table; plates and table were set on
a slope of 1—1/2 inches to the foot. It was said that rocovery by amal-
gamation was about 855 percent and that tailings zveraged about 30.80.

The corduroy table was said to produce about 10 pounds of concentrate per
ton of ore.

Power

The mill and a 152~cubic—foot capacity air compressor were driven
during the spring and early summer by a -foot Pclton water whecl, which
received water under a 250-foot head. In 1937, the water supply lasted
until about August 5, after which date power was supplied bJ a six-
cylwnder automobilc engine.
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Labor

Mine and mill were operated by two miners on day shift, two miners
on night shift, three millmen, and two bosses, one of whom was the owner.,

OROGRANDE DISTRICT

General Discussion

The Orogrande district (fig. 7), mainly from the low—grade deposit
of the Orogrande~Frisco mine, has produced the largest tonnage of gold
ore of any district in Idsho Caounty; the district has been relatively
unimportant as a producer of placer gold.

The large deposits of low-grade ore, which occur as stockworks and
disseminaticrs locally known as "dikes", are found in a number of places
in Idaho County but apparently are most strongly developed in the Orogrande
district at intervels alonz the entire course of Croocked River. A large
amount of work has been done on these deposits at various places from the
Mountain 3oy group, opposite the mouth of Crooked River, to the Petzite
group, about 2 miles south of Orogrande Post Offices In 1937 some active
development work was being done at the Mountain Boy (see fig. 4), the
Baner group on Deadwood Creek, the Idsho Champion at the mouth of Relief
Creek, and the 3Belvuedore south of Orogrande. The Orogrande-Frisco, at
Orogrande, was mining and milling about 600 tons of ore per day.

There are also numerous vein deposits in the district. Of these,
the most productive has been the Gnome mine, which was apparently exhausted
early in 193%37. The Diamond Hitch, on Qpartz Creek south of Orogrande,
produced some gold in 1937, and the Center Star near the mouth of Crooked
River (see fig. H}, the Una, northwest of Orogrande, and the Grangeville,
on the ridge north of Relief Creek, were conducting development work. A
number of other claims were being developed on a smaller scale.

Orogrande~Frisco Mine

The Orogrande~Frisco mine is situated on the west side of Crooked
River at Orogrande (fig. 7). This property, known originally as the
Hogan mine and later as the Butte and Orogrande, has been operated for
several years by the Orogrande~Frisco Gold Mines, Inc., of which J. R.
Moore is the president and general manager.

Eistory

The mine was first brought into production in 1902, when a 20-stamp
mill was built. A few years later a cyanide plant was added and the mine
was operated nearly every year from 1902 to 1909 and, agzin, from 191M to
1920. During this period (1902 to 1920) 42,491 tons of ore was mined and
2,927 ounces of gold and 309 ounces of silver recoverede. Production was
resumed in 1934, when 5,600 tons was mined; by 1936 production had increased
to 90,000 tons for the Jear, and in 1937 production was further increased
to 128,671 tons.
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Geology

The ore occurs as disseminations in the wide zone of shearing and
fracturing that extends in a northerly-southerly direction slong Crooked
River. The country rock is a highly silicifled, derk, grayish—green
schist that contains much pegmatitic materiasl. Sulphide mineralization,
which conslsts chiefly of pyrite, is more intense in the schist than in
the pegmatite, although both pegmatite and schist have been mineralized.
The ore near the surface has been almost completely oxidized except for
occasional stringers of sulphides. Up to the summer of 1937, all produce
tion had come from the zone of oxidation; at prescent, however, the
proportion of mmaltered sulphides appears to be incrcasing rapidly as
depth is being attalneds

The approximate extent and gold content of the ore body, so far as
has been determined by diamond drilling and trenching, is indicated in
figure 8, which, together with the following drill-hole records, accom-
panied a recently published report.2S

Drill hole number [Depth in feet [Gold value per ton

1 %00 $ 1.h0
2 325 1.0
3 316 1.08

2lo 1.70
8 258 2.00
9 20Q A 1.60

Mining

The ore is mined by a power shovel from an open~cut into the hillside
over U00 feet in diameter and 250 feet deep at the decpest point..

Holes 18 to 20 feet deep are drilled with hand~held 75-pound jack~
hammers. The usual round consists of four holes drilled into the face
of the pit at an angle of about 150 below the horizontal; three of these
holes are "lifters" drilled from the pit bottom and one is a "“cut"
drilled from a small bench on the pit facc directly above the center
liftere The holes are spaced from 15 to U0 feet apart, depending on
conditions. Each hole is "sprung" with 25 pounds of UO-percent gelatin
and then loaded for blasting with bag powder; all holes are bdlasted simul~
tansously. An average of 0.125 pounds of Coyvote bag powder is used per
ton of ore mined.

g§/ Northwest Mining: Published by the Northwest Mining Association,
Spokane, Wash,, Febe. 17, 1938, p. 9.
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Figure 8—Plan of main workings and plant, Orogrande-Frisco Gold Mines, Inc.,, showing drill holes and trenches.
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Drilling and blasting are performed by a crew of two miners, who
drill one hole and prepare it for blasting in about 12 hours working
time, The broken ore ig shoveled by a l-cubic~yard Diesel~powersd
shovel and hauled to the primery crusher in S-ton trucks; two trucks are
employed regularly. Overburden comes down with the ore and is removed
separately by shovel and truck. All mining is completed in one shift
per day.

Milling

The mill building adjoins the open—cut; the receiving hopper for
coarse ore is excavated into the pit floor. The ore is treated by
straight cyanidation; the sands are leached and the slimes agitated.

The fact that the ores are highly oxidized has permitted a falr recovery
without fine grinding; up to now it has been found that the savings in
cost by the present methods more thon offset the higher recoveries that
could be obtained with finer grinding. The mill flow sheet is shown in
figure 9. ' o

Crushing and classifying

Ore from the pit is received in a hopper of about 10 tons capacity
and fed, by a plunger—type feeder, to a 2U— by 36~inch Blake~type jaw
crusher. The hopper and crushing unit are housed in a small pit excavated
below the level of the mine pit in such a wgy that the trucks deliver on
the level without leaving the main pit.

From the primary crusher, ore is conveyed to the mill building on a
2l~inch belt conveyor, which discharges into a Ye—inch by 12~foot com—
pound trommel drilled with 1-~1/Y—inch holes in the inner screen and 3/16—
inch holes in the outer screen. The minus 3/16~inch product from the
trommel is carried by a ll~inch belt conveyor directly to the 300-ton
fine—ore bin; the vnlus 1-1/l~inch trommel product is conveyed to a No. §
Gates gyratory crusher, where it is crushed to minus 1 inch, and then
passes directly to the 300-~ton intermediate ore vin, where it is joined
by the minus 1~1/U~inch plus 3/16-inch product from the trommel.

Ore from the intermediate bin passes to a 3/16einch vibrating screens
the screen oversize is crushed in a set of 16~ by 30—-inch rolls, and then
elevated to rnother 3/16-inch screen operating in closed circuit with a
set of 1Y~ by 28-inch rolls. Undersize from both screens Jjoins the minus
3/I6-inch trommel product in the fine~ore bin.

Strong cyanide solution and lime are added to the ore as it leaves
the fine~ore bing it is then screened on a 1/16~inch vibrating screen,
the oversize sent directly to the Dorr classifier and the undersize %o
two Denver mineral Jjigs, which take out a rough concentrate; the concentrate
is cleaned on a Wilfley table, which produces a finished concentrate and
a tailing.
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The jig tailings (with the wet screen oversize) go to three Dorr
duplex classifiers arranged in parallel; the clagsifier rake product
and the Wilfley tailings go to the cyanide leaching vats, and the
classifier overflow goes to the slime circuit.

Cyaniding

Leaching. - The leaching section of the mill contains six 200-ton
tanks, three 175-ton tanks, and two 15C~ton tanks. In these tanks the
sands are subjected to the following cycle of operationst

Hoursg
Stmng SOlution leaCh.--..-..-._........,.-......--o- 10
Aeration.'l.'...ﬂiti!l'l'Illl.l.ll"'l'l‘."l"'ll'. 5
Strong solution leaChe:ceescesssnsenessnense cevessan 10
Drainl.l...iﬁntn..-.l ...... ® ® s 4 00 0 0 00 ® ® v ® 00 9P s et 6“7
Leach with weak solution and airecesececcencreccocss 10
Drain.'..'l.. lllll ® 8 & @ 9 @ 9 & 2 » > &t ¥ g s P e PN o0 e 00 pue oy lo
Water washeseeeoctoosososesasecss Ceettteiesneesereas 10
Total.................. ............. ¢ o cs e 06 tessaae 61"'62

Leéching solutions are of the same strength as solutions in the slime
circuity these strengths and other data are given later.

Slime circuit., —~ Classifier overflow, which constitutes approximately
20 percent of the total mill feed, is thickened to 30 percent solids in
two 10— by 30-foot Dorr thickeners and then agitated in a series of three
1~ by 22-foot agitators, The sgitators, which were originally thickeners,
have been converted to their present use by the addition of paddles and
air 1lifts, : ,

Pulp from the agitators is washed by counter~current decantation in
a series of three 10~ by 30~foot Dorr thickeners. Weak cyanide solution
and wash water are added to the last two thickeners, respectively; pregnant
solution is taken from thickeners 1 and 2. The pulp from the last
thickener is discharged to waste at about 50 percent solids.

The total time of contact in the slime circuit is estimated at 4O hours.

Clarification. ~ Pregnant solution from both the sand and slime cire
cults is filtered in two series of clarifying tanlks; the first consists
of a series of two tanks with 34 5-1/2~ by 6~foot leaves and the second
of two tanks with 16 leaves of the same size., The addition of a second
tank of 16 leaves to the original tank of 34 leaves was found to result
in much more efficient precipitation and in a higher—-grade precipitate.
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Precipitation. = A drip of lead acetate is adced to the pregnant
solution from the clarifying tanks; the solutions are then precipitated
by the Merrill-Crowe process and the precipitate is collected in two
tanks containing, respectively, 42 and 28 bags; each bag has 4 square
feet of filter surface. The precipitate 1s said to assay approximately
50 percent gold.

Mel ting

‘Precipitates are given a light roast =and are then melted in a
standard tilting furnace by means of Dixon J-H0 refractory~lined crucibless
the furnace charge has the following composition.

Percent
PrecipitatCeceecscccecccance 50
50 o - Y 10
Cal'Desoscecacssoanans creense ZeH
MnOg............ ..... teccsree 2.5
NiteTeseseratrvnransnnnannns 15

Metallurgical data‘

Between 500 to 600 tens are treated per opernting day.

Screen analysis of feed to cyanide sections

B "Percent of

Megh Percent total gold
PluS Soc--o.-.- ------ R ° 2(}.2 114'03
Minus 8 plus 20sevevecvsoanse 27.6 11.9
Minus 20 plus HOueeesneveoanss 18.6 10.6
Minus 40 plus 60eeceicecnecces 5e3 343
Minus 60 plus 100eeeseerscsaes 6.7 5e8
Minus 100 plus 20Qeeecsceaccss | 4,6 - 9.3
Minus 200ceeees .. cessiieanas ' T8 1.3

Strength of strong cyanide solution.....pounds KCN per

ton ¢ 20lution.ecerennssecesnasecanearanans tieearensaas . 2
Cyanide consumptionesssspound XCN per ton of Oreec.cicicces « (5
Protective alkalinity.....pound Ca0 per ton of solution... o4
Lime consumptione..sesepourd Cal per ton of orceesececcas . H
Zinc consumptionss.sssepound per t0n Of OTCssessssssesssss 24
Total g0ld TECOVEIrYeeseoessesseneeePETCEN accassecasseesss B0 to 83
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Labor
The entire plant, mine and mill, exclusive of outside lador on repair,
construction, and prospecting, is operated by 29 men on three shifits,

distributed as follows:

Mine (day shift only):

Shovel operatore.cecesc..... A |
Minersessceoeceieneenn. cerececrtaesittetieannaen 2
Truck AriverSececeeeseceecceasonsacsarnans cesss 2
Foremansesseeeceertsnnsnnns B e
6
Mills
Day shift:
Primary crushere.......... A |
Secondary crusher 2nd CONVEYOTSescsessssee &
Cyanide oporatorq......;.................. 2
FOTemaNescasssreenrnns e iieeaaeen eeree_1 6
Afternoon shift:
Secondary crusher and CONVEYOrSeveeceseces 2
Cyanide oporatorSecsscrercosccosccannonces _3 5
Night shift:
Secondary crushers and CONVEYOTrSssecescess 2
Cyanide OperatorSec.eeveccescercnocosecoes _3 5
Power plant:
Operatorss.ccceecieeneneeinnnnns D 24
Ditch walker (day shlft) B 3
General supervigion:
Superintendenteceee v iveneeenan.. O |
Assayer-metallurFistececeeececseoerctoconaans e 1
Assayer—helpeTe e eveeeeriosioannens B |
B0OKKEEPO e sevecennennensns ceeeenn R b
29

Power

All power ig generated at the mine by either water or-Diesel engine,
according to the season. Full water power is available about U montis of
the year ~ from April to July, 1lnclusive. The water is brought in two
ditches from the headwaters of Crooked River; a "high ditch" delivers

water under a 500-foot head to a Pelton-type wheel, and a "low ditch!
delivers water under an 85-foot head to a turbine; both the Pelton wheel
and turbine are direct~connected to a 300-kv-a generator.

During the period of low water, the water power is supplemented or
replaced by =a EhO—horsepower Diesel~generator unit.
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Air for drilling is supplied by a high-pressure (100 pounds per
square inch) 160~cubic~foot compressor driven by a LO-horsepower motor:
air for the cyanide plant is supplied by a low-pressure (10 pounds per
square inch) 180-cubic-foot: compressor driven by a 25-horsepower motors
Peak power load is about 250 horsepower; full running load (for both
mine and mill) is slightly under 200 horsepower.

Operating costs

The following operqt;ng costs were obtained for the year ended
December 31 1937.

..... e e o P . . Per ton
Mining: ‘ e e e :
Diamond drllllng....f ..... e e e ereeeed 5,027.11
Idaho unerployment taXe.eee.cececsnervecsnaes - (30,85
Federal 01d~age taXessencsocscsronsssscccans . ﬁ} 62
- Labore..... P ceaee H,200.77
SupplleS...... ..... ceetetararen Ceecaienes eevs 3,561.731
Industrial INSUranCede-esceereeeescannnannss . 276.98
Miscellaneous eXpensEeeecesseescsseeeas seereae 33.H3
Depreciationeececesrereecercacinsenasse ereees _1,089.12
POtaleeeeeereroneannnnons, Cereeeaae, ee.. 17,263.59 $0.1340
Steam shovel and dump trucks:
LaDOT s s tsesesnsnensosaneesanscocennns ceee.s 4,806.80
B XPENSCreroarvsoncnnsannneas i, vevene . 2,179.62
Gasoline, 0il, grease, €tCeececes-coss ceeeres obl 16
Totaleevsnsosavsosasncans Cereas e 7,930.18 .0620
Total mining, shoveling, and ore transportatioN.e.seceescecses .1960
" Milling:
LaboTeceersns Ceecieeaneetenna Cerieieeeseaas .o 13,657.76
SUDDLICSe toserenscnnannossonennennennnns cee. 21,882.34
Industrial INCUrANCEesees e terensooecernensons 341,29
Miscellaneous eXpPenSCeseeesescscersacsons ceee 701.23%
0il, Srease, WASECe.ereseecernevreransens cees 372.84
Repairs to buildingeese.ceeeiinnerriiernernnas . ]13 25
Depreciation.sceeeeeeeeen.e. cecvereansnne 5,
Totaleeeovoocaronssncesnaness ceoes . 3181
ASSAYINge et oueisteosseenssencsarccnssacanennns ce. 2,684.63 .0210

Power, light and heabtee.eeeeesseceeesonssanenesnee T,433.24 .0578
-5929
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: Brought forward .5929
Transportation: ‘ '
Labor.ac oooooooo I S N R S se e vsven 2,315-‘25
EXPenseec eescesneonss beresatescacnsonnanns . 3,514,557
Totaleeesesoesnannnns teerecarecaseeases 5,829,82 .0l453
Total operafing COStanaeoanneseesancsacnscsnnnnss 82,107.78 T .b6382
Administrations
Office and miscellaneous eXPenses...eeeses. . 3,604.88
Capital stock, tax, and licens€..iecsescsses 385. 24
Traveling eXpenSeSeceeseesseeossssesss ceeeae 996.0Y4
Accounting and auditinge........ srrecseesses 2,198.,91
Legal. ...... o 6 ° 00 ® 5 @ 0 0 0 " 0 B e 2o ® % & 0 &0 0 v v o o 0o 00 2’775-75
Stockholders! meetlng............. ...... coes 36.25
Insuranceeseseos.. Ceteenteeaeanee Ceeeeearans . 67.17
Interest paidececececcseenoeaces L . Y -1
Total' .(. @ @ 0 % 00 % 5.0 5000 0 0 P o P e 88 0 e Ve '.' 10,159‘0 .oi 20
Total eXpenseses..... Creescettaaransoans vieeesens 92,266.82 7172

Gnome Mine

The Gnome mine is situated on the east side of Crooked River about
3 miles north of Orogrande Post Office. PFirst brought into production by
the Gnome Mining Co. in 1932, it operated almost continuously until the
early summer of 1937, when it was shut down and dismantled. During this
period, 11,582.12 ounces of, gold and 3,165 ounces of silver were produced
from 21,931 tons of ore. When visited late in June 1937 the mill was-
still operating; for a nupber of years this property was one of the best
known producing lode mines of north central Idaho.

Geology

The Gnome ore occurred in a gquartz vein in quartzite and gneiss.
The general strike of the vein was north 75° west; the dip varied from 8Q°
southwesterly to verticsle.. The oreshoots, which were lenticular in shape
(see fig. 10), averaged 12 to 1! inches wide in the upper workings and
were sufficiently high-grade to supply.mill . feed averaging over an ounce
of gold to the ton for many months. On the lowest (500~foot) level the
quartz had widened to 3 or 4 feet.and, according to the superintendent,
values had dropped to $2.50 to $3.50 to .the .ton; it was said, however,
that one small stringer on the H00-~foot level assayed $1,200 a ton.
Metallic mineraligation consisted chiefly of pyrlte and galena, with some
chalcopyrite ond frce gold. . o

Oreshoots were more ar less continuwous for a -distance of 500 to 700
feet on the strike; the largest single oreshoot or lens had a strike length
of 150 to 350 feets The vein was accompanied throughout by several inches
to 1 or 2 feet of gouge and the walls were considerably sheared. This
condition necessitated close timbering during mining operations.
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Mine

S0-ton ore bin

Gr iqzly
10- by 7-inch Blake-type jaw crusher
(later increased to Il- by I8-inch)

30-ton ore bin * €

Belt feeder Solution tank

4= by 5-foot ovlerflow-type ball mill +
€ <<

[ v h
Dorr simplex classifier

—€ Rake product <—¢—90verf!ow —¢|

Centrifugal sand pump

17- by 7 1/2~-foot Dorr
thickener

runderflw overflow —1 ¥ A
Dorr diaphragm pump

Three 9 1/2- by 9-foot Devereaux agitators
in series {auxiliaryl air lifts added later)
v € € M\

17- by 7 1/2-foot Dorr thickener

f
rUnderflow Overflow > ¢ €-
Dorr diaphragm pump Fourteen 14~ by 20- by 24-inch
v zinc boxes
6~ by 5-foot Oliver filter
r Precipitate C—LBarren solution
Cake Filtrate < ]
l_ Melting furnace
wast * f
aste Mint
>— > > : Centrifugal pump —

Figure t1.- Flow sheet, Gnome mill,
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Mining

The ore was mined by a modified square~set—and~fill system adspted
to the narrow vein; caps or stulls were spaced as in square sets, but
posts frequently were omitted. ZFor a production of 500 tons a month, 6
miners and about 10 muckers and trammers were required.

Milling

The ore was treated by straight cysnidation in a mill originally
designed to treat 25 tons a day. This mill did .excellent work on the
oxidized ores of the upper levels, but as the proportion of unoxidized
sulphides increased with deeper mining, it was found that grinding and
classifying capacity was inadequate to liberate gold at the finer meshes
requireds this introduced other complications, all of which resulted in a
very material falling off in both capacity and recovery toward the end
of operations. '

The original flow sheet is shown in figure 11. As the character of
the ores changed, numerous changes were made and various expedients were
resorted to to meet changing conditions. Greater crushing capacity was
secured by the installation of a larger crusher; air lifts were added to
the agitators; thickening ahead of agitation was eliminated when grinding
efficlency became so low that the agitators could not handle thick solu~
tions of the comparatively coarse sands produced by the grinding circuit,
and finally it was necessary to repulp the filter cake and take off a
table concentrate in an attempt to recover unliberated gold. These ex~
pedients, however, failed to recover a high percentage of the gold con-
tained in the finer sulphide particles. '

Some trouble with precipitation was had from the start; it was be—
lieved that the small amount of copper in the ore formed a metallic
coating on the zinc shavings. Precipitation trouble was also caused by
poor clarification due to the large amount of gouge sometimes present in
the ore; the installation of a settling tank ahead of the zinc boxes only
partly remedied this difficulty.

Metallurgical data and milline costs

To illustrate more clearly the effect of changes in the character
of the ore upon the metallurgy, the results obtained during the winter
of 1932-33, shortly after operations started, and the results obtained
Just prior to closing down can be compared from the following datat
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Tons milled per 24 hours.........
Sereen analysis classifier over-

...........................

Cyanide strength per ton sqlution,

1932-33 1937
19 to 25 10 to 12

Plus 65 mesh, 0.8
percent; minus 65
plus 200, F0.6 per-
cent; minus 200
mesh, 48.5 percent.

- Plus 80 mesh, ap-~
proximately 33
percent; minus 80
plus 100, approx-

imately per-
cent; migés 100
mesh, approximately
33 percent.

........... tecessse.., pounds KCN 2.5 2.5
Free lime per ton of solution
Ceeeens e e pounds .34 .5
Cyanide consumption per ton of ore
treated, ....cciiiiiiiies pounc.s .8 75
Lime consumption per ton of ore
tTeated, veieeriiriaienenan pounds 3.0 4.0
Zime consumption per ton of ore
treated, seceeierennconnns .pounds 1.25 .6
Heads assay,....ounces gold per ton. 1.075 0.3 (Approx.)
Tailings assay,.,..ounce gold per .
oM. it iteerienennnnenennnnan ceeee .093 06 (do.)
Percent extraction................ 91 to 92 80 (do.)
Bullion fineness....ccevuuesn ceoa 670 gold; 216 silwer
Mill operating cost, 1932-33:
Wages: Per day Per ton
1 foreman ....o...... e esese s . 50
2 operators.......... o000 . 9.00
]l diesel engineere.seeweeerases 5.00
1 crusherman,.. cooesesiasecennns 5.00
23.50 $1.18
Metallurgical supplies:
NaC¥, 16 pounds at $0.13....... 2.08
Steel balls, 45 pounds at
$0.0375..cvvnnnn Ceteeeateaas . 1.68
Zinc shavings, 25 pounds at
300230 iinnnn. cegneesiesies . 5e15
Lime, 60 pounds at $0.0l...... . 0.50
Power_supplies: 10.11 o1
Diesel oil, 80 gallons at $0.1 10.40
Lubricating oil, 5 gallons at $0.55 §.75 ‘6
Supervisionise.. i iiiiiiai i .o ):80 )
Insurance, taxes, etcese.vvviviinn, 2.00
7.00 .;5
Total mill operating cosf.. . v ittt ineiiiiiiannns . .
......... 1.14

Depreciation on $25,OOO1 distributed over 21,281 tons,

PPTOXimate

o2t 3.0 Rt R S 3 P4 0 2. 3 .0 0 0 0 0 ¢ 2 0 2 9
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Power

Power was generated at the plant. In 1937 a l40-horsepower Venn-Severn
full Diesel drove a generator that supplied power to the mill and the 40—
horsepower mine hoist. A 12- by 14, 12- by 12-inch compressor was driven
by a 150-horsepower Fairbanks Morse Diesel.

Una mine

The Una mine is situated at the head of Five Mile Creek about 3.5 miles
by trail from Orogrande; however, it 1s reached by road from the main forest
highway at the mouth of Santiam Creek, 6 miles by Forest Service road up
Santiam Creek, thence by 3 miles of mine road across Summit Flats. The
mine is at an altitude of approx1matelj 5,800 feet above sea level,

The mine 1is developed by a 1,350-foot adlt bearing about north H5° east;
this tunnel follows, for 300 to HOO feet, a low~grade veln said toassay $3
to $4 a ton across widths of U to 5 feet. At the end of the adit a quartsz
vein 3 to U feet wide and about 100 feet long has been developed; this vein
strikes about north 60° west and dips 60° to 70° northezsterly. Near the
junction of the two veins is a shattered zone about YO feet wide said to
carry commercial quantities of gold. The wall rock of sll the velns is
granodiorite with some quartzite.

The mine was equipped with a small sawmill znd a 10~ by 10~ by 12-inch
straight-line Gardner compressor driven by steam from a 50-horsepower wood-
burning marine boiler, which was sald to consume sbout half a cord of wood
in an 8-hour shift. Firewood was cut for $2 a cord.

When the mine was visited in July 1937, seven men were employed on de-
velopment work.

Bullion Mine

The Bullion mine, owned by D. E. Mulcahy of Orogrande, is situated a
few hundred yards south of the Una. The property was in litigation at the
time of visit but had recently been equipped with a small mill and had pro-
duced some gold.,

The ore body is a quartz vein, with a maximum width of about 30 inches,
lying along:ide an acidic dike about 4 feet wide. The vein, which is nearly
vertical, had been developed by a 200-foot adit drift bearing approximately
east and west; ore was nearly continuous throughout the length of the drift.
A small stope had been started and a raise put through to the surface:; it
was sald that 150 tons of mixed dike material and ore had been milled; from
this ore $236 in bullion and two tons of $160 concentrates had been recovered.
The tailings were said to have assayed about $0.90 s ton.

The mill was equipped with a 5~ by 7-inch jaw crusher driven by a
U4_horsepower Stover gas engine, a 7O-ton ore bin, a plunger-type feeder that
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delivered ore from the bin to a U-foot Denver (high-speed Chilean) quartz
nill fitted with 30-mesh screen and revolving at 34 r, p. m., a 52- by 96-
ineh amalgzam plate, and a No. 5 Wilfley table. The Denver mill, feeder,

and table were driven by = 6~ to 8-horsepower Stover gas engine. Mill cap-
acity had been 12 tons of ore per 24 hours, with a fuel consumption of about
23 gallons of gasoline.

The frame of the mill building was constructed of peeled lodge-pole
pine, the roof was corrugated iron, and sides had not yet been put on. 1%
was said that the timber was cut, framed, and the building constructed and
machinery installed by 2 to L men in about 50 days. The cost of machinery
was gpproximately as follows:

‘Machinery, initial coSt eev.vev..... tesseesesae $ 2,500
Preight, Denver to Grangeville ovev.veeceeeesos 419
Freight, Grangeville to mine (at $15 per ton).. 90
Total machinery snd freight ........... e ane . 3,009

Diamond Hiteh Mine

The Diamond Hitch mine, owmed and operated by D, E. Mulczahy, is situated
4 miles by road south of Orogrande, sbout 3 miles above the mouth of Quartz
Creek. The mill is at an altitude of apuroximately 6,000 feet above sea
level.

The ore so far exposed occurs in a series of nearly parallel guartz
veins which strike, in general, about north 70° west and dip 6/0° to 70° south;
these veins intersect a band of acid and basic dikes that strike approximately
north and south. The country rock, which consists chiesfly of granitic rock
associated with gneiss, quartzite, and pegmatite, is highly sillecified near
the dikes and along the veins. The veins gppear to be strongest in the
granite or quartzite and near the dikes; the veln walls are devoid of gouge
and frequently merge slmost imperceptidbly into the silicified wall rock.

At least three well-defined quartz veins arc known, dut only one has been
developed by underground workings; these veins are mineralized with galena,
ryrite, free gold, and probably some tetrzhedrite and stibnite. An adit
about 600 feet north of the main workings has been driven aslong some east-
west fracturing in quertzite that hag been mineralized with pyrite along the
fracturing; an asssy of $6.30 in gold was obtained from a sample taken
zcross the full face of the adit.

A The main workings consist of a lower adit about 100 feet long at an
elevation approximately 100 feet higher than the mill and an upper =dit about

200 feet long 70 feet vertically above the lower one. An oreshoot 1 to §

feet wide and about 30 feet long has been developed by the upper level and

a H0-foot raise to the surface; the lower ~dit had not yet been driven under

the oreshoot.

Ore mined from the adit, raise, mnd a small glory hole at the surface
has been milled in a small smalgamating-concentrating mill. The ore was
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lowered to the mill on a 200-foot inclined tram and stored in a 25-ton ore
bin. From the bin the ore passed over & l-inch grizzly to a Y- by 7-inch
Blake-type jaw érusher, thence to another 25-ton bin, from which it was fed
by a home-made rake feeder to & 4= by U-foot overflow-type ball mill operat-
ing in closed eir~uit with a Dorr simplex classifier. Classifier overflow,
at about minus 60 mesh, passed over a Wilfley table, which produced a con-
centrate, middling, and tailing. The middlings was returned by hand to the
ball mill; the tailings passed over zn 18-inch by 1l0-foot corduroy table to
the tallings pond. Quicksilver, for amalgamation, was fed to the ball mill,
The ehtire milling unit was driven by = ug—horsepower automobile engine,
walch consumed 216 gallons of gasoline during a mill run of 57 hours when
50" tons of ore were milled.

A run of 105 tons of ore yielded a 63.4b-ounce sponge from amalgama~
tion, with a net smelter return of $1,505.26; and 1,077 pounds of concen-
trates worth $309. It was estimated that mill recovery was about 75 percent.

A smelter analysis on a 493-pound concentrate shipment was as follows:

Ounces per ton

GOLd +.veencerocancsessassosesasancsanes 23,19
S1lVEr «.e.ceceecnossssossscarsssscnssasn 75.05
Percent
COPPET sieessesnrnaccecsscessasasccnsans 1.8
Lead ...coerevcvencstosctsacnsacncssscnsne 5e2
oo o N ceenen cteseneaas .o 2&.3
11801 UDle eveveetotnareresononnoroceoons 393
Bismuth ... veeevonncccicasasnnsarenses . 252
SUlPhUT e .ivcieeeracscasenconesennesans cee 18,2
ZINC 4ttt eacoavesasoescsssasssosscastacns 0
Antimony ¢.eeeeeeoescrsocessncccascannsas ol
ATsenic eicaivceccccictrsssirescccanaana o2

BUFFALO HUMP DISTRICT

General Disecussion

The discovery of the Buffalo Hump distriect in 1898 was followed by a .
few years of intense activity and overly optimistic excitement. In spite
of the isolation of the district and the extrsmely poor transportation fa~
cilities, several medium-size stamp mills wesre erected ond a large amount of
development work was done., The mills, however, were equipped for amalgama-
tion only and, consequently, made & very poor extraction except on the small
amount of oxidized ore that was found in a few places. This poor extrac-
tion, combined with high operatinz costs, over-capitalization, and, no
doubt, a general disappointment with the size ancd value of the ore bodies,
resulted in an almost complete cessation of operations after a few years.
Except for some small leasing operations and one or two short-lived de-
velopment projects, the camp has been deserted for many years.
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The two larzest producers were the 3ig Buffalo, from which about
350,000 is sald Yo have veen recovered, and the Jumbo, vhich is sald to
have yielded about $225,000. According to Thomson snd Ballard,Z _gjthe Big
Buffalo ore averaged $14.90 a ton and yislded $8.52 a ton by amclgamation;
the bullion contained 711 parts of gold and 285 parts of silver.

The Buffalo Hump veins occur in a serles of strong parallel shear zones,
some of which may be traced, with interruptions, for a mile or more (see
fig. 12). The country rock is chiefly quartz monzonite containing large
inclusions of schist; veins are found in both k%inds of rock. The veilns
generally strike 10° to 15° east of north and dip at varying degrees to
- either east or west., So far as could be learned from surface observations
and old records, the ore occurs in strong quartz lenses sécheloned along the
shear zones. These lenses gppeared to vary from 3 to 15 feet in width and
were up to 300 feet in length. In places the sheared material along the
walls of the veins contalned valusble concentrations of gold. ZFor instance,
at the Pig Buffalo shaft, a well-mineralized quartz vein 6 feet wide and
about 30 feet of shcared well rock are exposed by the caving of the shaft
and old stopes; the ;mpr ession is gained that most of the stoping was in
the sheared w7all rock, where oxidation was more complete, and that the com-
paratively fresh quartz hod not been touched, although it is said to De
high-grade. )

Since the collspse of the boom, the principal mining activities at
Buffalo Hump have consisted of small-scale cyaniding of the old tailings.
The Bilg Buffalo tailings were worked a number of years ago; according to
local reports they assayed about $6 a ton. In 1937, C. H, Whinery and S, A,
Spengler were completing several scasons! operation of a small cyanide
leaching plant on the Jumbo tailings. Mr. Whinery stated that about 15,000
tons of $3.50 tailings had yielded ebout $2.50 & ton without regrinding.

Although the district was accessible only by trail for many years,
within the last few yeers the Forest Service has btuilt a road that connects
the district with Orogrande. This road is narrow and very steep in places;
it rises from an altitude of sbout £,000 feet at Orogrande to 7,200 feet
at Orogrande Summit in 6 miles; it then drops to 6,400 feet and again rises
to 7,800 feet at the old site of Humptown. The totel distance is 12 miles
from Orogrande and about 80 miles from Grangeville. In 19377 a new rosd was
being bullt from Humptown to Grangeville by way of Adams Ranger Station
(see fig. 2); this road will be in high country nearly all the way bdut will
,shorten the road distance to Grangeville to sbout 50 miles,

As a result of improved transportation conditions, renewed interest is
being shown in the district cnd negotiations ere sazid to be under way for
the reopening of several properties.

FLORENCE DISTRICT

Genersl Discussion

The Florence district was famous in the early days for its extra~
ordinarily rich placer deposits; these deposits pxroduced many millions of
dollars. The town of Florence, however, has been almoct deserted for many
Jears.

29/ Work cited (see footnote 24, ¥. HQ)‘
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Figure 12.- Geological sketch, Buffalo Hump district (after Shenon and Reed).



'II{f— n
Voo /
massa}_( l\ -\\ 4

\ ¥
Station

! Ranﬂé




I. C. 7039

The placer deposits undoubtedly were derived from the erosion of
numerous small quartz veins that traverse the area. So far, no large ore
bodies have been discovered in these veins., The few veins disclosed in ac-
cessible workings in 1937 occupied small fractures or joint planes in gran-
itic rocks; none of the veins observed were more than a few inches wide.

In many cases, however, these narrow veins are exceptionally high-grade,
and s high percentage of the gold from the oxidized ore near the surface is
easlly recoverable by amelgamation.

At one property, the owner, working alone, was reported to have made
good wages by hand methods. Selected ore was transported in wheelbarrows
to a rod mill built from an old air receiver and driven by & small gasoline
engine. . The gold was recovered by inside emalgamation, in traps, and on
blanket tables. Several other properties were being developed or operated on
a correspondingly small scale by owners or leasers.

Strong minerelizations appear to be localized in an area about 2 miles
wide by U4 miles long in the immediate vicinity of the o0ld townsite of
Florence. This area, although 6,000 feet above sea level, is characterized
by low, rounded hills and broad, swampy bottom lands. Consequently, the
mantle of soil and vegetation is thick and lode prospecting is correspondingly
difficult. There is no certainty that all the veins, or even the strongest
ones, have been discovered.,

DIXIE DISTRICT

Genersl Discussion

Some smnll-scale guartz mining has been in progress in the vicinity of
Dixie since the early 1890's and a few mines have been profitable in a small
wey. The distriect, however, has been one of the least accessible in central
Idaho; this has prevented the successful development of lowegrade deposits
and has greatly retarded the development of the numerous small quartz veins.
In recent years transportation has improved greatly; in 1937 the road from
Grangeville was maintained for winter travel as far as Red River Ranger
Station (cee figz,. 2). With the completion of a new road now under construc-
tion from Red River Ranger Station to Dixie, the town of Dixie will soon be
cpen to year-round sutomobile travel.

In 1937 lode mining in the Dixle district was more active than at most
other camps in the county. The Bunker Hill and Sullivan Mining and Concen-
trating Company brought the Mammoth mine into small-scale production late
in the season; development work at the Robinson mine was meeting with suc-
cess; the Surprise mine, on the Salmon River, was producing some gold; and
development operations were under way at the L and L, Goldmaster, Dixie
Comstock, North Star, and several others. The War Eagle, south of the
Buffalo Hump district but reached by way of Dixie, was active early in the
season but suspended operations about the middle of the summer.

The veins of the Dixie district (see fig.:13) occur in or near granitic
rocks of the Idaho batholith; most of them occur in small tension fractures,
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in small lightly sheared fractures, or as short lenses &cheloned zlong wide
zones of fracturing emd shcaring, as at the Bonanza. In several places,.
however, such as at the Robinson "dike", the Swastika, and the Surprise,
there are large disseminated devosits, some of which msy prove to be com-
mercially valuable,

Mammoth Mine

The Mammoth mine, owned by the Mammoth Mine Corporation and operated
under lease and bond by the Bunker Hill and Sulliven Mining & Concentrating
Coe, is situated at the hezad of Tepee Creek 10 miles by road south of Dixie
at an altitude of approximstely 6,400 feet.

Vhen visited in August 1937, a large amount of surface trenching and
about 2,500 feet of underground exploration and cevelopment had been com-
pleted. A block of ore about 200 feet long was being prepared for stoping,
and a 25~ton flotation mill was under construction; a Diesel power plant
was being installed in the mill building where it could be tended by the
mill operator.

Geolog;

The vein, wherc exposed by drifting, was from 1 to Y fect wide; the
strike was south 75° east »nd thc dip U5° to 60° northerly. The wall rocks
were granite und gneiss. Sulphide mineralization consisted chiefly of
sphalerite, gelenz, and pyrite. Although oxidation had tsken place along
permeable channels to the greatest depth mined, frzsh sulphides oceurred
in the solid quartz to within a short distance of the gurfrce.

Hining

In the Highly oxidized wvein mattor on the main adit level, 5-foot drift
rounds could be broken with 12 to 15 ioles loaded with about three sticks
of 40 percent gelatin dynamite per hole; nearly all drifts required light
timbering to prevent sloughing. It was planned to stope by overhand cut-
and—-fill method.

Milling

The flotation mill was being constructed at the portal of an adit cross-
cut to the vein; the main floor of the mill is at the level of the mine portal.
Cre is trammed from the mine by hond, dumped into a mine ore bin just outside
the portal, and hoisted in a small skip to the mill ore vin as indiecated on
the flow sheet; the hoist and skipway ere inclosed in the mill building.

The mill flow sheet is shown in fizure 14. A converted Bunker Hill
type hydraulic classifier was installecd originally in the ball-mill circuilt
for the purpose of recovering coarse free gold; however, according to in-
formation received since operatlions began, the amount of cosrse free gold
too heavy to float has been nezligible, The efficiency of the flotation

circuit in recovering both free g7ld and partly oxidized sulphides has
rendered the use of the gold trap sunerfluouss
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The following information, supplied by the Bunlier Hill & Sullivan Min-
ing Co. early in Mareh 1G3%, indicates the metallurgical results being
obtained at an early stage of operations:

The ball mill is grinding about 18 tons per 2% hours; the
overflow of the classifier is minus 65 mesh in size; tailings
occasionally get as low as 0.02 ounce of zo0ld per ton. The
general average is U.O4 ounce of gold per ton of feed running

- from 0.6 to 0.8 ounce of gold.

The reagents in use are a mixture of 90 percent Barretts
No, 4 oil and 10 percent pine oil to the ball mill, ethyl zanthate
in the head of the flotation roughers, and soap reagent ("tin
reagentm) in the head of the third cell of ths roughers. The ex-
sct amount of these reagents in present use 1s not aveilable to
us; the last information indiecated 0.2 pound per ton of oil; 0.2 -~
pound per ton of xanthate, and 0.05 pound per ton of sosp resgent.

Robinson Mine (Dixie Dike)

The property of the Robinson Mining & Milling Co., locally referred
to as the "Dixie Dike" or "Robinson Dike", is situated near the divide he-
tween Comstock Creek and Long Tom Creek, 3.U miles by road south of Dixie
at an altitude of gpproximately 6,000 feet.

History

The first dlscovery and location on the lode was made by Louls Larsen in
1904; later, additional locations were made by W. N. Robinson and E. A, Cox.
By early 1935 A. Robinson and W. W. Robinson had, by purchase and location,
acguired full ownership of the claims and incorporated the property as the
Robinson Mining & Milling Co. Later the same year, a B0-ton test mill was
built and operated on ore from an open pit; during the seasons of 19%5 and
1936, a total of approximately 2,000 tons of ore was mined and milled,
Milling opcorations were suspended in 1937 while a crosscut was driven from
the open pit diagonally across the ore body.

Geology

The "Dixle Dike" is 2 wide fractured end minerzlized zone in silicified
granite or grunodioriiﬁj it strikes aprnroximately north 35° west and, ac-
cording to Livingston<</ dips steeply to the northeast. Although the hang-
ing well was not visidble in the workings visited by the writer, Livingston
states that "the hanging wall is a dark, fine-~grained dike, probably an
andesite." The mineralized zone as exposel by the open pit and crosscut had
a width of about 80 feet, measured horizontally perpendicular to the strike;
the hanging wall, however, had not been reached. Ore in ths open pit end
all of the older workings was highly oxidized and considerably & ecomposed;
this material, it was stated, usuzlly assayed from $2 to $5 o ton in gold,
The last 40 foet of crosscut had penetrated unoxidized ore; in a hand
30/ Livingston, D. C., Professional report made for the owmers, 193%4.
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specimen it appeared originzlly to have been grenite or gcranodiorite that

had Veen highly shatbtered, silicified, and mineralized with fine seams and
disseminated pyrite., This material was said to assay about $7 a ton.

Whether the marked difference in value between the oxidized snd the un-
oxidized ore was due to primary or secondary azencies had not been definitely
determined; however, the fact that the unoxidized ore apneared in the hand
gpecimen to have been much more highly silicified than the oxidized ore
indicates that the difference is probably primary.

The length of the commercial minerslized zone had not been proved.
The dumps of old workings 700 feet northwest of the open pit showed ore of
the same character as that found in the pit. According to Livingston, the
outcron is well mineralized for a distance along the strike of at least
4,500 feet and had an average width of 100 feet or more.

Mining

The only mining had been for purposes of lerge-scale sampling by a
mill run in 1935 and 1935. This ore wzs mined by hand from an open pit near
the mill, Approximately LO tons per day of partly decompcsed ore was mined,
trammed, and crushed by a crew of 5 mon.,

Milling -

Although the mill was not operating in 1937, the importance of the
deposit warrants & deserivtion of results obtaired from the test run; the
mill flow sheet is shown in figure 15.

Run-of-mine ore was crushed to 3/l-inch size in = 12— by 15-ineh jJaw
crusher, whence it drovped into a 20-ton surge bin. A plunger-type feeder
‘dslivered ore from the bin to 2 short belt econveyor, which delivered to the
ball-mill scoop.

A 4. by 5-foot overflow-type bdall mill in closed circuit with a small
blanket table and a Dorr simplex elassifier ground tine ore to minus 80 mesh.
Classifier overflow passed over another small blanket table to a H-cell
Denver Sub-A flotation maechine, which produced s final tailings and a rough
concentrate; the flotation reagents used are tabulated under the section on
metallurgicel data. At the start of operation some difficulty was expe-
rienced in floating this hishly oxidized ore; the addition of reagent
Dixanthogen-6, however, was szid to have eliminated this difficulty =nd re-
sulted in an excellent rscovery.

Concentrates from the vlsnket tables and froa 211 five flotation cells
were treated by cyanidestion. It was soon found taant the oil-coated flota-
tion concentrates gave considerable trouble in the cyrnide circuit; this
trouble was remedied by a light roast prior to cyanidation. The concen-
trates in l-ton batches were agitated in cyanide solution for 16 hours and
then washed three times in an &- by 10-foot Deveresux-type agitator, - The
pregnant solution was passed through a sand filter and precipitated in zine
* boxes.
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Metallurgical data:

Tons milled pPer 24 NOULS ssiseereconsesrocosracensnaens ceseriesenne 4o
‘Ball consumption s..icececssceacccsscenssas.. pound per ton of ore 1/2
Reagents, pound per ton of ore treated:
DixanthoZen—b +.eeeeeseecsasssreeooesessasscasasnssssns,nacnss .03
Z-8 Xanthale ciieeeeeeassaceeeceaessacsesonnssssssssacsasscanone o2
Ot 4ttt et i it e e e et e ae e 2
Aerofloal 31 s.eeecccceccocesssscanerrscncssstesncotosacnervan . .06
Barrett Noo B oeiiieriieniiiiiiiiiiineiieniiinienennieaannss .15
Strength cyanide solution .......... pounds per ton of solution 2-1/U4
" Cyenide consumption .eee.....see.... pounds per ton of concentrate 3/h
Lime consumption ...seeececscsceace.. do ' 20
Ratio of concentration ........... Cedeareerneees «e.. (approximately) 100.: 1
Value of conecentrate; ounces per ton:
GOLd tvivuriasnonncansvanasoonassnns ceriicenae do g
Silver ....... e . do 2
Extraction:
By flotation, percent ..ciceceeeecreccsscrsccasecssossocsancanss 92
Flotation tallings assay, Per tON e.veerteeeccsvenswonnans $0.17
By cyanidation (includes blanket concentrate), percent ....... - 98
Power

Power was supplied by a 125-horsepower Russell steam engine driven by
2 75-horsepower wood-burning toiler. This unit burned 3-1/2 to 4 cords of
wood per day at a cost of $15 to $17 for cutting and firing; firewood was
cut on contract at $2.25 a cord.

Labor
Operations were conducted under ths supervision of the owners by a crew
of twelve men, including five miners, five millmen and power-plant operators,

and two woodcutters.

Surprise Mine (Painter Group)

The Surprise mine (see fiz. 23) is situated at Pazinters Bar on the main
Salmon Riwer 10 miles by airline south of Dixie, or about 4 miles east of
the mouth of the South Fork of the Salmon River; the altitude of the mine
is approximately 2,000 feet above sea level. Operations were being con-
ducted by the Idsho Newsome Mining Co., J. S. Devenney, president,

In 1937 the mine was accessible by airplane to the mouth of the South
Fork, then 4 miles up-river by trail, or by road 10 miles from Dixie to the
south rim of the Salmon River Canyon at about 6,500 feet altitude, thence
about 5 miles by trail down the side of the canyon. The trail down the
canyon had been improved to the extent that it could be traversed downhill
by a caterpillar tractor dragging a maximum load of 7 or 8 tons on a wooden
sledge; the usual load was 4 to 5 tons.
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The ore occurs in an area of 100 aeres »r more, lying on both sides of
the river. This area has been extensively fractured, silicified, and
nineralized along the strongest fractures with gslena, pyrite, and free gold.:
The granitic country rock was almost completély cilicified in places.

Current production was being obtained from a number of short quartz veins
from & few inches to U or 5 feet wide. Within thé same area were some large
masses of the more highly silicified country rock, whiech, by reason of their
greater resistance to erosion, stood up in prominent relief. At least part
of these quartzitic massés contained considerable disseminated mineralize-
tion, which was claimed to be of commereclal grade.

Mining was done by hand from short tunnels or in open cuts in the
mountain side on the south side of the river. Ores from several openings on
different velns was carried to the terminal of a single-cable, aerial,
gravity tram, on which it was carried across the river to the nill,

The tramwsy, which was 1,700 feet long, consisted of a 3/8-inch steel
cable and eight buckets each of 200 pounds capacity. The buckets were re-
moved and reclemped at each termihal to permit passage of the cable around
the sheave wheel, It was said that the tram had a capacity of 20 tons in
9 hours. '

The ore was trecated in a 25-ton amalgamating-concentrating mill driven
by a H0-horsepower ceterpillar Diesel engine. Other equipment on the ground,
but not instelled, consisted of = 100-horsepower Stroud-Johnson Diesel
engine, an 8- by 1lO-inch Sullivan compressor, a portable road compressor,
and Gardner-Denver drifting machines.

Ore from the tramway was received in a 125-ton bin, crushed to 1 inch
by 2 10~ by l2-inch Dodge~type Jjaw crusher, and carried by belt conveyor
to a 50~ton ore bin., The ore was then further reduced in 2 Gates gyratory
crusher and & set of Faust 1lUd- by g-inch rolls: 21l three crushers were
lzter repleced by a Patterson gyro-centrie crusher, which reduced the feed
to 1/2 inch in one operation. The crushers were followed by an 8-1/2-foot
Lane Chilean mill operated without screens. Pulp from the Lane mill passed
over three Y- by 5-foot omalgsm plates arranged in parallel, then over a
Wilfley table, followed by a McKeever suction riffle; quicksilver was fed
to the Lane mill, Tailings were stored for future treatment.

L and L Mine

The L and L mine, owned and operated by E. G. Wagner and associsates,
is situated on the dividc between Boulder Creek and Dixie Guleh, 2 miles by
road north of Dixie, at an altitude of about 6,200 feect.

The mine was located in 1836 by Louis Larsen, who worked it alone in
a small way for many years; the ore was treated 1ln an arrastre and the tail~
ings were then roasted and cyanided. In 1937 E. G, Wagner and partner
purchased the property and installed a small mill, hoisting eqguipment, and
sawmill, '
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The ore occurs in quartz veins along a line of fracturing and light
shearing in granitic rocks. The fracturing and some mineralization may be
observed at intervals for 500 to 1,000 feet in both directions from the
present workings., So far, however, all work has been concentrated on an
oreshoot that has been developed by a 120-foot shaft and about 300 feet of
drifting on each of three levels. The vein strikes spproximately east and
west; the dip is practically vertical. Where productive, the vein is almost
devoid of gouge; it varies from a thin seam to widths of about 1l inches.,
Past production records indicate an average of over an ounce of gold to the
ton; it was stated that ore recently mined had assayed about $75 a ton in
gold =nd $3 in silver.

The ore is mined by hand and hoisted in a sinking bucket by a single-
drum, 1l8-inch-diameter, gasoline-driven hoist. The buckset dumps directly
into a car, in which the ore is trammed a short distance to a 50-~ton.ore
bin. Ore from the bin is crushed in a 4~ by 6-inch Straub jaw crusher and
elevated by a small bucket elevator to the feed scoop of a 20- by 30-inch
ball mill, which operates in closed circult wlith a small Esperanza~type
drag classifier., An smalgamating cylinder is attached to the discharge
trunion of the ball mille Classifier overflow, at minus 60 mesh, passes
through a launder lined with corduroy, then to a storage pond, where it is
stored for future cyanidation.

The mill had a cepacity of 6 tons of partly oxidized ore per 24 hours.
It was saild that a 7O-percent recovery was made by amalgamation. Power for
milling was supplied by a gasoline engine, which consumed about 5 gallons
.of gasoline per 10 hours of operation,

In addition to the mill and mining equipment, the mine was equipped
with a sawmill having a capacity of 3,000 board feet of lumber per day:; it
was said that instsllation of a new carriage would increaose capacity to
8,000 feet per daye.

Dixis Comstock Mine

The Dixie Comstock mine 1s situated on Comstock Creek 3.5 miles by road
south of Dixie at an altitude of approximately 5,500 feet. In July 1937
the Dixie Comstock Mining Co., had a smzll crew of men on exploratory and
general repair work.

The ore occurs in quartz veins in gneiss and granite, The main work-
ings have opened the vein through several adits; in the upper workings one
oreshoot zbout 100 feet long wss worked out by earlier operators. The
lowest adit, in which most of the recent work has been done, follows a
small shear or fazult in greiss; several quartz lenses occur at intervals
for several hundred feet slong this drift. A shaft had been started on the
largest lens, which was from a few inches to 18 inches in width, The
general strilke of the shear was about north H50° west: the strike of the
quartz lens at the shaft, however, was north 70° west., Across a small .
gulch from the main working;s an adit had been driven for several hundred feet
on a small quartz vein and ‘gouge seam in granite; this adit was approxi-
mately on the strike of the main workings.
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The mine was equipped with a gasoline-driven compressor, blacksmith
shop, dry room, cook and bunk house, three family houses, and s 2h-ton flo-
tation mill about half =z mile down the creek from the mine. Power for the
mill was supplied dy a 125-~kilowatt generator driven by a 150-horscpower
Diesel engine,

North Star Mine

-

The North Star mine 1s situsted 2 miles by road south of Dixie at an
altitude of approximately 6,000 feet. When visited in August 1937, prep-
arations to resume active mining were being made oy the Xeith Star Mining Co.

The ore occurs in two quartz veins in granitic wall rock; one vein
strikes north 80° west, the other north 60° to 70° west. Both veins were
from a few inches to 2 feet in width; in the oreshoots the vein walls were
virtually free from gouge and in places were highly silicified and
mineralized to such an extent that they were said to rconstitute low-grade
ore for several feet beyond the quartz vein filling. The underground work-
ings were all shallow and the ore highly oxidized.

A small mill was being remodeled and put into condition for operating.
The mill equlipment consisted of a jaw crusher, a 3- by 3-foot ball mill, a
very small Straub bazll mill for regrind purposes, two Fagergren flotation
cells, and a concentrating table.

Motive power was supplied by an 18-horsepower steam engine driven from
a UO-horsepower Erie City Economic fire-tube boiler. When last operated,
this power plant was said to have consumed half a cord of wood in 8 hours.

BURGDCORF DISTRICT

General Discussion

The Burgdorf district is here considered as including all the territory
now tributary to Burgdorf Post Office; there are two active mining areas
in this district — the Marshall Lake or Bear Creek, 17 miles by road north
of Burgdorf (see fig. 2), and the War Eagle Mountain, 6 miles by airline
northeast of Burgdorf. Some minerallzation occurs between these two areas.

Because of the absence of rich placer deposits in thls vicinity, the
distriet was not opened to transportation nor intensively prospected for
nany years after most other mining districts of Idsho County; consequently,
it has come into production only recently. The guccessful operation of the
Golden Anchor mine on Bear Creek has attracted attention to the district,
and the high gold content of many of the veins has encouraged vigorous
development.

Nearly all the veins of both the Bear Cresk (see fig. 16) =2nd War Eegle

areas are associated with granitic rocks of the Idsho batholith, although
there is a noticeable tendency for them to be stronger and more productive
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close to the contacts of granitic rocks with one of the numerous bodles of
gneiss or sechist that appear to be remnants of the pre-Cambrien rocks into
vhaieh the batholith was intruded. So far, the only ore deposits developed
in this district have Yeen of the quartz-vein type.

In 1937 the Golden Anchor mine was producing steadily, and development
operations were in progress at a number of other veins in the Bear Creek
area; the most agegressive developments are described in this papere.

So far, no oreshoots comparable to the Golden Anchor have been developed
in the War Eagle area; consequently, these veins have been worked only on s
very small scale by leasers or individuezl operatorse. Many of the veins,
however, are high~grade and are similar in character to the veins of the
Bear Creek areca.

The post office at Burgdorf is about 6,000 feet above sea level; at
present it is accessible to wheeled transport only from May to November, in-
clusive. During the winter, mail and supplies are brought from McCall to
Burgdorf by tractor-drawn sled, but the mines must depend upon dog teams for
such supplies as they import during the winter; however, in an emergency the
Golden Anchor Mining Co. has hauled 4,000 pounds per trip from Burgdorf to
the mine on 'a sled pulled by a caterpillar "22" tractor. The roads from the
Burgdorf highway to the mines are usually closed until late June or early
July. The completion of the new road up the Salmon River and the building
of auxiliary roads, however, will greatly shorten the winter haul to the
Bear Creek mines. ’

Golden Anchor Mine

The Golden Anchor mine, operated by the Golden Anchor Mining Co.,
W. Buford Davis, manager, is situated 17 miles by road north of Burgdorf on
the south slope of the main Salmon River Canyon. The mine is at an altitude
of 6,500 feet.

The following description is abstracted from a recent paper by Lorain
and Davis,

History

The vein was discovered in 1914 by = man named Fox, who sold it to
L, T. Holte. Holte drove the adit now known as the 200-foot level, built
a eamp and mill, and mined the ore above this level; he then sank a chaft
to the 300~foot level but ran into financial difficulties. The CGolden
Anchor lining Co. was then organized; a 1,600-foot crosscut adit was driven
and the vein was cut on the 600-foot level. In 1932 the United Verde
Extension Mining Co. purchased a contrmalling interest and developed the
mine intermittently until the summer of 1935, when a 50-ton mill was con-
structed at the portal of the 600-foot level crosscut, A production of ap-
proximately 30 tons a day has been maintained since the completion of the
mill,

31/ Lorain, 5. H., 'and Davis, W. Buford, Mining and Milling Methods and
Costs of the Golden Anchor Mlnln% 60., Burgdorf, Idaho: Inf, Circ,702Y,
Bureau of Mines, 1938, 15 pp. (6896)
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Geology

The Golden Anchor ore occurs in a quartz vein that has a general strike
of north 50° east (fig. 17) and a dip of about 50° southwesterly: however,
there are many local variations in strike and dip. The ore-bearing parts
of the vein average about 2 feet in width; the width, however, may vary
from & to 36 inches within a very short distance. Both wells of the vein
may be schist, gnelss, or quartzite; in other plases one wall may be quart-
zite and the other wall schist or gneiss. The plenes of foliation of the
schist and gneiss strike at right angles to the vein and dip 30° to 60°
westerly. The vein is always stronger where one wall is schist or gnelsss
where both walls are quartzite, the vein often becomes a mere slip plane
carrying very low valuese. Gouge is almost entirely absent along the pro-
ductive oreshoots.

: The vein is cut by a series of faults, most of which strike north 30°
to 60° east and dip 30° to 70° northwesterly. These faults displace the
vein from a few inches to 50 feet horizontally: most of them are evidently
pre-mineral and have had a strong effect on the localization of oreshoots.
In many cases the oreshoots have apparently been locslized by damming of
the mineralizing solution below the intersection of & northeast fault with
the vein fracture. It is also noticeable that the strongest ore bodies are
formed in those ports of the vein fracture where the fault movement is
strongest and nearly at right angles to the vein; on the other hand, there
is relatively little ore where the fault movement. is weak or forms an acute
angle with the vein fracture. Furthermore, the ore usually is cut off
abruptly against the right-angle faults but pinches out gradually as it
approaches those fzults that intersect the vein =t more acute angles. These
facts suggest the assumption that the vein fracture was formed by the
tensional stresses set up by movement zlong the northeast foults, with the
result that the strongest ore bodies ars -in those perts of the fracture.
subjected to the least shearing and the greztest direct tensional movement,

Oxidation has been strong near the surface and has continued along
certain channels to the lowest workings; the surface ores and precolation
channels are often stained with cerargyrite, malachite, and ferrous sul-
phate. In the lower levels, sulphide mineralization consists of tetrahedrite,
galena, sphalerite, molybdenite, znd pyrite, with free gold. There is con-
siderable scheelite in the upper workings. The ratio of silver to gold in
the upper workings is about 2 ¢ 1; in the lower levels this ratio rises to
4 3 1 and sometimes becomes as high as 20 ¢+ 1. It is believed that this
erratic distribution of silver is due to solution, and subsequent precipltap
tion, by downward percolating surface waters

Develgpment and Mining

Development openings

The mine is de?eloped through a 1,600-foot adit crosscut to the vein on
the 600-foot level and through sever al shorter adits on the upper levels.

.w
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On the main or 600~foot level there are 2,400 feet of drifting on the
vein in Golden Anchor ground and an additional several hundred feet in ad-
Jjoining Sherman-Howe ground. Four other levels of varying lengths develop
the vein between the 600-foot level and the surface., These levels have
been driven at intervals of 45 to 200 feet; on the basis of past experience,
it is now planned to drive future levels at 120-foot intervals measured
along the vein, '

During 1937 a two-compartment vertical shaft was sunk about 200 feet
vertically (equivalent to 260 feet on the vein) below the 800~-foot level.,
The shaft cut the vein approximately half-way between the 600- and the 800-
foot levels. The skip compartment is U-1/2- by 5 feet and the manwsy com-
partment is 4-1/2 by 3 feet in the clear.

Drifting methods

Drifts and crosscuts are 5 by 7 feet 1n cross section. OCrosscuts are
nearly always untimbered; drifts must frequently be timbered with full sets.
when they are in broken ground, but in ordinary ground they may be un-
timbered or the back may be supported with an occasional stull. Stope fill-
ing usually is supported entirely on stulls.

Ingersoll Rand L-7U drifters using 1-1/8-inch round lugged steel are
used for drifting; bit gauges start at 1-7/8-inch and are reduced by
1/8-inch for each change. Rounds are drilled by one miner on day shift and
are mucked out by one mucker on night shift; an zverage of 4.25 feet is
broken per round drilled. The average advance per day is 3.7H feet, in-
cluding all delays. Nearly all drifting is on company account.

The number of holes per round varies from 12 in soft ground to 22 in
hard ground in drifts and crosscuts. A "toe" cut is used in soft ground:
in hard ground a pyremid cut or burned cut is used. The burned cut is found
particularly advantageous in blasting hard ground near timber: the two
diagonally opposed holes of a U-hole cut drilled at the corner of a 9-inch
square are each loaded with & sticks of 60-percent gelatin and are blasted
simultaneously; the other two cut holes are not loaded. The two types of
drift round are illustrated in figure 18%.

In most drift rounds an average of 5 sticks (1-1/8- by 8-inch) of
gelatin dynamite is used per hole; 4O-percent strength ic used in soft and

ordinary ground, 60-percent strength in hard ground.

Raising methodé

All raises have two compartments ~ one is used for a manway and sup-
plies and the other for an ore chute., A few raises in especially favorable
ground are stulled and lagged; each compartment is 3 by U feet in the clear.
All other raises are cribbed with U-1/2-inch half-round timber; each com-
partment is 3 by 3 feet in the clear. Although the stulled =2nd lagged

raises require less_timber, careful cost studies have shown them to_be more
expensive in over-all costs than the cribbed ralses, which require less
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Stope raises are carried up with the stope; development and exploratory
raises are driven with hand-rotated Ingersoll-Eand N 79 stopers using l-inch
quarter—-octagon steel. Because of the isolation of the mine and the con-
sequent difficulty of obtaining spare parts in emergency, the comparative
mechanical simplicity of the hand-rotated stqper is considered to outweigh
the advantages of the self-rotated stoper.

A B-foot round is pulled with 15 holes, using a V-cut; the usual powder
charge is 5 sticks of UO-percent-strength gelatin dynamite to the hole.
- One miner and a helper drill and blast one day and timber the next; this re-
sults in an average advance of 2-1/2 feet per day.

Sinking methods

Shaft rounds are drilled with Ingersoll-Rand BCRW 430 jackhammers using
7/8-inch hexugon steel in soft ground; in hard ground an L 74 drifter with v
jackhammer back head is used. Rounds 3-1/2 feet deep are pulled by a round
of 2L holes, using a V-cut; the holes are arranged in & rows of 2 holes each,
- the two center rows constituting the cut. The usual powder charge is 90
sticks of MO-percent gelatin dynamltv per round' 2ll shaft rounds are fired
electrically.

Two miners drill and blast a round on day shift and two muckers ¢lean
out the round on night shift; timber sets on 6-foot centers are placed in
two shifts. This results in an average advance of approximately 2-1/2
feet per day. :

Locally cut Douglas fir is used for shaft timbers; wall piates and posts
are 8 by & inches and dividers 8 by 6 inches in section.

Stoping methods

Ore is broken by resuing in flat-back cut-and-fill stopes, as illustrated
in figure 19 . Stopes o2re started airectly from the drifts; the stope fill
is supported on 8-inch stulls placed 5 feet apart and covered with 3I-~inch
round or sawed lagging. Another row of stulls, without lageing, is placed
5 feet above the first row for the purpose of arching the fill and reclieving
the load on the drift timbers; stulls in the second row are staggered with
relation to those in the first row.

Two-compzrtment cribbed raises spaced about 35 feet center to center,
or 30 feet from inside to inside of the ore compartment, are carried uwp with
the stope. One compartment is used for ore, the other for men and supplies.
Tugger hoists with 3/8~inch steel cables are used to hoist supplies in small
steel skips that run on wooden slides in the manwsy compartment.

Stopes are carried U feet wide, measured at richt angles to the vein;
inasmuch as the vein averages about 2 feet wide, the ore and waste usually
are broken zlternately by resuing. In 65 to 70 percent of the working faces
the ore is first broken onto overlapping steel mucking plates and shoveled
into the ore raise; the plates are then taken up and either the hanging or
footwall broken and allowed to lie for stope fillings; at the other places
6896 - 62 -
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the process is reversed by breaking the waste first;'ore is carefully sorted
in the stopes. Occasionally, where the vein is exceptionally wide, it is
necessary to place extra shots in the footwall to fill & stope.

Stope filling is kept within agbout 6 feet of the face; an occasional
stull is required to support weak sections of the hanging wall until a stope
is filled., It is seldom, if ever, necessary to draw waste from the stopes,
nor is filling brought into stopes from other working places.

Each miner, assisted by a mucker, does all drilling, timbering, and
other work required in his working place., Hand-rotated stopers are used,
as in raising; an averaze of eight LY-foot holes is drilled and blasted per
machine shift; the usual powder charge is 3 sticks of UO-percent-strength
gelatin dynamite per hole. In some working places blasting is done twice
a shift; all drilling and blasting is done on dsy shift. Inasmuch as there
is insufficient air to operate 211 drills at the same timz, drilling time.
is allotted to cach miner by the shift boss.

Cn the main level, steel and other supplies are delivered to the stopes
and tronsfer raises by the motormazn. Supplies for the upper levels are
hoisted through the transfer raise by the hand trammer and are distributed by
him to the stope raises. The main transfer raise is an o0ld stope raise ex-
tending to the UOO-foot level; this raisc has been equipped with a small
skip running on a 24-inch zauge track and pulled by an air hoist. Stope
miners or muckers tske thelr supplies from the bottom of the stope raises.

Tramming

Ore from the upper levels is trammed to a trandéfer raise by hand in
20-cubic-foot-capacity cars. On the mein or 600-foot level a Mancha "little
trammer" pulls a train of 12 cars of lb6-cubic-foot capacity each. A maximum
of about 50 cars of ore is trammed on day shift and 50 cars of waste on
night shift. One motorman on each shift pulls =11 ore chutes on the main
level or trams waste.from development and handles 211 supplies.

Chutes are 3 feet wide ot the 1lip =ond flare to az width of U feet at the .
back, as illustrated in figure 20; they are built of 3-inch plank throughout.
A simple and efficient steel chute gate that may be made by any blacksmith
(fig. 20) is safely and quickly operated by the trammer, who stands at one
side of the chute and inserts a bar in the handle shown in the sketeh.

Sampling

Development faces are sampled;at H-foot intervals by channel samples
teken by the menager. Stope faces zre sampled only when there is a doubt as
to their value. A careful check of the results of channel sampling against

actual mill recoveries plus tallings assay indicated a dilution of 7.1 per-
cent by value. a ‘
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Milling Hethods

Ore is treated in a'50-ton amalganation-flotation mill operated two
shifts a day. The flow sheet is shown in figure 21.

Ore from the mine is received in a 50-ton bin covered with an &-inch
grizzly, on which oversize is broken by hand. Two hand-operated gates con-
trol the flow of ore from the coarse-ore bin on to a grizzly with a 3/Y-inch
space between the bars. The oversize ic crushed in an 8- by 2h-inch Allis

Chalmers Blake-type jaw crusher run at 230 r.p.m. and sét for 1/2-inch dis-
charge. Crushed ore and grizzly undersize fall into a 50-ton fine-ore bin.

From the fine-ore bin the ore is fed by a 15-inch by 6-foot Denver belt
ore feeder traveling at 18 inches per minute to ~ U-1/2- by 5-foot open-
discharge ball mill loaded with forged-steel balls of 3-inch meximum size.
The ball mill is lined with wave-type liners and is operated at 32 r.p.m.
through a Texrope drive., It is operated in closed ecircuit with a 12- by
18-inch Denver mineral jig =nd an Akins classifier. The jig pulsates at 300
strokes per minute and the classifier rotates at 5-1/2 r.p.me A jigz bed 2
inches deep, composed of 3/8-inch ball bearings, has been found much more
satisfactory than the shot bed originally used. About 15 pounds of jig hutch
is drawn on each shift%, and the jig concentrate is run. over a half-size
Wilfley table, which produces a tailing, middling, and concentrate; the mid-
dling is accumulated and¢ run over the table again, snd tailings from the
two runs are returned to the classifier. Concentrates from both runs and
middling from the second run are smalgemated in the amolgam barrel.

Classifier overflow pnasses over three ll-inch by 1I2-foot tables arranged
in parallel and covered with rubber matting; tables slope 1-1/L4 inches per
foot. Concentrates are removed from the matting every two days and amal-
gamated with the jig concentrates in the amalgam barrel,

The amalgam barrel is operated vhen sufficient concentrates have ac-
cumulated, usually about twice a month. The concentrates are ground for 6
hours with mercury, lye, and sbout a dozen UY-inch steel balls. The asmalgam
is retorted and the rejects, which ass:y about 14 ounces of zold to the ton,
are shipped to the smelter,

Tailings from the blanket tablss are fed to the second cell of a 6-cell,
15-inch Denver Sub-A flotation machine; this cell is used as a conditioner
only. The pulp then goes to the last four cells in scries; the concentrates
from these cells are returned %o the first cell for cleaning. Reagents are
added to the feed to the conditioner cell by a Denver reagent feeder in the
quantities shown in the table under the section on "Metallurgical data."
Soda ash was used formerly but was found definitely to depress gold values;
consequently, its use was discontinued; the present flotation circuit is
virtually neutral. ' !

Flotation concentrates from the first cell are thickened in a 36-inch
diameter cone, from which the pulp is discharged by a hand-operated diaphragm
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pump and filtered in a pressure filter of local design and construction,
The filter consists, essentially, of a round iron box 18 inches in diameter
and 18 inches high, in the bottom of which is a spirslly grooved plate
covered with filter cloth. The box is nearly filled with concentrate, air
pressure is applied, and the moisture is forced out through the spiral
grooves, The filtered concentrate contains 10 percent moisture; it is then
dried more thoroughly in pans and sacked for shipment in lined sacks with
cemented ends and of 100 pounds capacity.

The sacked concentrates are trucked 17 miles to Burgdorf in 3-ton loads;:
they are then reloaded in 10-ton trucks and hauled the remainlng 550 miles to
the smelter at Garfield, Utah. The total cost of trucking from the mine to
the smelter is $26 per ton of concentrates.

Metallurgical data for 193%7:

Heal ASSAY < vsseeeeeeerascssseassns.s OUnCes per ton zold, 0.711 silver,2.533

T2iling BSSaY.seeseresetoceronrenn.s do. _ .0488 do.  .670
Tons crushed per hour of erusher operation.........ceeevieieiinenna. .o (4908
Tons milled per hour of mill operation....eeeiveiscrcinrececnnencnens. 2.02%
Reagents per ton of ore milled, pound per ton of ore:
Aerofloat Hoe 25. .. . ieiiieenniiiaiiitietiienncanrerscansrcanns « 4298
Xanthate ZoFu.veieroreeioiadonrennenennnnns Cr et ettt e, . .e2u
Pine 01l .eeieieeenearoosonnanonas Cheec e teectserasesasenan .. 4099

Forged-steel ballSeeeeeseavescoonvnnssoesas.s .pounds per. ton:-of ore 3.55

Sample screen analysis of tallings

Mesh : -Percent . Gold  Assay (ounces/ton silver)
On B0..vuerononeersansscenns 0 _ 0 ' 0
Through 60 on 100.....v.0e0es 2,44 . Trace - Trace
Through 100 on 200.......... 34.10 0.03 1.48
Throuzh 200..uc.veenceeeeas. b3.UE6 . .07 ’ 2.92
Extractioﬁ
Percent
Gold:
By amalgamations:
From jig concentrate....ce.vvieevieeenns 1%.3
From table concentrate...coeevee i _ELEE
_ Total by amelgamatione e eeees e veeeas Th .2l
By flotation.......ceveniiveaastiasievennas o 17.739
T = 93.03
Total extraction of gzold and silver for the year
of 1937: '
GOldesoiveoeenseanosoronnnanioscassnsnensaas  93.03
SIlvere. ieeeeesierosesnonrones cecseererreena &0.71

Ratio of concentratione.e.eeeieeeeseesense. 27242 to 1
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Sample concentrate assay

' Percent
GOlde..iveinnrenascnscrses.ss OUNCES Per ton 36,45

Sllvereeeeieiecesnserennannns do.
Lead.eeeeenennnnnn. et cesseesssssperCEnt
1070 o o T P £

Moisture...................-

Labor

General Operating Data

Average labor distribution for 1937:

Mining:

Exploration 'and development:

Miners on drifting and raising....eeeicevee.-.
Muckers on drifting and raising.eececcecceccss
Miners in shaft...cveveecenoan. Cer e oo
Muckers in shaft...... e rreeiee e ceeenn
Hoistmen for siaft.e...eeeeeeeeinns Ceereesnsana
Outside procpecting (hand mlnlng) feseeaann

POt e eeesebocconnenesooaesacnoncennas Ceeeccanns

Stoping (including tremming):

Miners in stopes.iavee..ae... et etatreetereaans
Muckers 1n ctOPES..vieeeretenereceressnanennns
Muckers on genersl mine 1labors.ceeecieecercnns

Hand trammers (on upper 1evol%) Ceeereaacane
00 e 11 - o R S .,......;...
BNIft DOSSererreoearosannesoitiesaravasisnanas
Totaleeneneracraastanessvnsccnenassnsonannanons

OQutside lapor:

Milling:

Blacksmith..seeeoieeroscncosnsosesastnsccssene
Compressor and warchouse man (millman tokes
care of compressor on night shift)...eeceeees
Timber freomer....... Geesreseseeciassensans
Pover plant operators.........................
General 'surface 1abor.eeuiecesreevesresocasenns

Tot?;.l-.-..-.. ----- ® e 00 s e0 0000000000000t

Crusherman....,...;................................

Mill foreman—operator e eee. cvoeseeroscasnoosereses
Mill operator.e.cieieceeeecessasesvrocsooncsasssnens
Totaleieeoronneeeeoans oo ce e erecsrssesreasenes

General supervision:.
Mnn:ager..........-..........‘.a.....-...............
Assayer, engineér, Dookkecper.,ieeveeecerroons cevee
TOtal‘.........‘!... .......... ® 0 0 0 8 8 g 000 b e 00O OOl oo

Total on direct operation....cieieecieiieeeccocosvocscossocansss
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Wage scale
The following wage scale was in effect in September 1937:

Per shift

Miners...e.eeseseasancns teecissceans $5.50
MUCKETrSeeoiatssosssncsscnonse tereaeas 5.00
Motormen...v.coenenceecnnsannnes e 5«50
Timber framersS..e..eciesceicscennsse . 5.00
Shaft minerseeeieeecscessccoccecinens 5.75
Holstmens.eiseensoronsacoosanna. cens 5.50
Millmene.oeecoveacnosionanncenns ieee 5-50
Crushermeneisesseersscensnsnsens ‘e .00
Blacksmithi.seeeeosscosceaerrivaanen 5.50
COMPreSSOTMENesaacssnsaesnsesnnns cee 5.00
Outside 1aboleiaececinesinnnss Ceeee 4.ho
Power plant operatorsi....v.ececce.s 5eh0

Power

Power requirements:

Connected power:

Horquower

Mine:
Compressor, single stage Chicago Pneumatic,
200~cubic-foot capacibty cevevenrvenn. . 50

Compressor, two-stage, 3- by lO-inrch, lh—
by 1lO-inch, 460-cublc-foot capacity sat
elevation of mine (6,500 feet).eveeeerenn. 15

Underground hoist motor, driving Eimco
hoist, 5,000-pound rope pull af 150 feet
POT MINULEe.esvoasonorecnrsssosasarsnnnase 2

5
Battery-chargere.icees i iiene vecinertnanns 5
Wedge and cribding SawWee.es cevecevcocecss 5

Centrifugal PUMD.cveeveeevoocconessn crrsea 15
Total MINCu.veeeeceansnaanosanannanss O

... 175

Qutside: Sawmill, driven by take-off from tractor.

Mill:

Crisher . v ieeeenrnsoceseesesosnsorsocnenns 25
FeedeTeasensennenans ettt ttecetiteaareaea 1/2
Ball mill and JiZereeerscesoancenneencns - 50
Clossifiere.e.iieeeessseservenneannnnns censw 1-1/2
Flotation (three 3-horsepower motors)..... 9
MiscellaneoUsSe.osseesooensonsonsces Ceeeeen 6

Total Mmill.veeeevarearaceceocooacnnonas etseccnrnenresees 92
Total connected POWET . vecestsascraonssessoasecsecsssosoccossss _éY
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Power consumption -~ A metered record of power consumption is not kept.
The usual load at the power house is 175 horcepower on day shift, 182 horse-
power on afternoon shift, and 112 horsepower on night shift. This gives
an approximate . daily power consumption of 2,798 kilowatt hours, or about
91.66 ilowatt hours per ton mined and milled. These power requirements
are calculated on the basis of operatisn "in lete 1937 and include shaft de-
velopment. ' ' Coee

Power supply - Power is obtained from a power plant U miles from the
mine. This plant was orizinally built for a neighvoring mine but is now
leased by the Golden. Anchor Mining Co. Power is generated by a Rathbun-
Jones Diesel engine direct—connected to a 175-kilowatt generator; the
Diesel has & sea~level rating of 250 horsspover; at the clevation of the
power plant (6,000 feet) it develops 212 horsepower., Power is transmitted
at 2,200 volts and is reduced to 440 volts at the mine.

Cost of wmower generation'— The plant consumes an average of 5,500
gallons of fuel oil per month and requires the attondance of three opera-
tors when operating three shifts a day. The following table gives the cost
of generating power, in cents per kilowatt hour: ,

Labor. i ivneeenens ceeeeos 0.HU8
SUPPLi€Serereeerenrersnernss oOUS
Fuel 01leceecvvenevennnanan . 760
RONtSe. e verereecnernsennnes 0226

Total....,.......,,......... 1.573

Timber and firewood

" Timber and firewood are cut locally and sawed zt the mine; native pine
and fir are used for most purposes.

" Mine timber is cut in 1b-fnot 1eﬁgfhsvwith 6-inch tors at a contract
price of $5 a cord; the larger pieces are saved into lumber and the rest
cut and framed for various mine purposes.

Sawing and framing are performed in a shed at the mine portal by the
timber-framer assisted, when sawinz lumber, by an extra man as off-bearer.
With the American No. 1 sawmill, driven by the caterpillar tractor, two
men can saw 8,000 feet of lumber per doy with a fuel consumption of about
10 gallons of gasollne. The dlrect co~t of - rough-sawed. lumoer, thersfore,
is approximately as follows: :

Per 1,000
bourd fset
fo§t and de}lver 1,000 board fect (about 1-1/4 cords at -

D 2 COTA) v ruesvennanaoss e tese e e . $ 6.25
Gasoline, 1.25 gallons at $o 19, dellvered............. b
Labor, t0o men 1/8 Gaye.eeeeeeoeeeosnenscecanaaenannnns _1.75
Total directe...ecevv.n. Ceeteerananaa $ 7.79
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Slabs from sarmill operation are used for lagging and cribbing; how-
ever, they are not inclucded in the 1,000 board feet on which the above cost
is based.

This compares with a cost of $27 a thousand for lumber delivered from
the nearest commercial sawmnill.

In the fall, 400 cords of mine timber are laid in for tne winter's
supply. About 50 cords of wood is required to heat the mill during the
winter. This wood is ecut and delivered on contract in 5-foot lengths at a
cost of $5.50 a cord. About 35 cords of wood is required for the cook house
during the year: during the same period about 215 cords is required to heat
the bunikhouses, 10 family cabins, manager's office, engineering office, and
assay office. This wood is cut and delivered in 18-inch lengths at a con-
tract price of $6 a cord.

Cost of freight and general mining supplises

The cost of the prinecipal mining supplies delivered to the mine in
1937 was as follows: . '

Dynamltc, per 100 pounds:
YO-percent strength......... ieiieieees 813,54
E0-porcent strength........{...f..f,.f.} - 15,74
Fuse, per 1,000 feetueriereeeeennorennacenanns €.19
CrpS, POT 100ueeunennennnnennsnsnenns e . 1.713
Fuel o0il, per gallon.v.vieeavs... crieeraenuns .11
Timbere.cesee...{Sec section on timber and firewood)

Miscellaneous supplies cost the regular city prices plus a freight
charge of $0.90 a hundred from 301se (176 m17es) or $0.50 a hundred from
MeCall (47 miles). ’

Operating Costs

The followlng costs are averaged for the year 1937. During this perlod
9,545.63 tons of ore was mined and milled, 11,245 tons of waste trammed, and
2,933.11 feet of development drifting and raising completed. A shaft was
also started and sunk 200 feet; sinking costs are not included in the per-ton
costs given below, however. DLiability insurance and socisl security taxes
are included in the costs given; other taxes, depreciation, depletion, ete.,
are not inecluded,

Mining costs per ton of ore mined

1/ 1/ Mine

Item Stoping=/ Development= mzlutensnce Total

Labore...... cereeceaes $2.40 $1.87 $0.06 $l.29

Explosives...... cernes «20 W24 Ak

?Eber................ 07 Ol L11

Power and air...eee... L2F .58
Other supplies....... .

Llabllltfiﬂnsurance... %Z ég gl

Overhead cie e .
Total. e eeasans $ 78 $3 15 %O 06 $§

1 Includes tramming. °/ Ineludes sypervision, assaying, engineerin of—
ice, and socisl securi¥®y taxes. - 69 — ?6
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Millirg costs per ton of ore milled

Labor..eeesecaennnnnns it vei.a. $ 0057
POWET T aevtasencaassenngoscsseensenanas .72
Wood for heat......... cessesieceanene .03
Other supplies....... e ceees A7

Maintenance........ seesasetccanansnne .02
Express =nd mint {bullion)........... .13
Freight and smelter (concentrates)... .15
Overheadl/.... ..... Ceceeaane ceessanns .61

Total.ee e roveanuenaan et etececanan s § 2.70

1/ Includes supervision, assaying, engineer-
ing, office, and social security taxes.

Sumnary of mining and millinz costs

Mining: .
Developmente.ceeeesereenosscecarescanannes $ 3415
StOPINT e covesaseessesascrocssnessascsnnnns 3478
Meintenancese veeeeeennnn. Ceereeieaiiaeas .06

Totake.tvueenerieanennieie ittt $ 6.99

Milling...

Total mining and milling............. ciesesserseneaeean

Cost of sinking per footl/

6896

HITZY T b S vee. 832030

ExplosiveS.icieessieecceciens cerereaens 282
Power and Alle..cceceeecsseoroecocans 4.5l
T imD e eioveeroccacercorercssasaaansas +59
Other supplies...c.vvvnrenvens Ceeaenn 1.92
Liability inSUTONCE..veevreeerrennnns 1,61

TOEAL v evoonnnscnsannnsesancs e 47.79 .

l/ Based on cost of sinking approxinmstely 160

feet. This does not inclufe cost of equip-

ment or preparation, but does include a
heavy pumping cost. Operations were
generally handlicapped by heavy water flow.
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Operating costs in units of labor, power, and supplies

Mining
Item Developmentl/ Stoping Total
Lgbor (man-hours per ton):
~ Drilling, blasting, and timbering......... - 0.89 1.52 2.1
MUCKINg e . v iveeoenreonnssencononns e . .89 1.72 2.61
T AMMING. o cveenrearocanoscnssasaenssossne, .28 .26 U
Supervision..ieeseeerenveenns teeesinenaes . .26 .26 52
Generalg/.... ....... eeessetscesarasa0nnen, .%5 .BH .67
Totaleeeeeosrovwsaronneannnss I 2-5 14-.10 5075
Average tons per man Shifte..e.evecevecnne L67 723 1.19
Power and supplies:
Explosives, pounds per ton:
YO-percent strength.........c.vuvn... . 1.08 1.49 2.57
60-percent strengthe..e.eeeeeeveeenns . .26 - .26
TOtalereeueeeecncsoossnssoannennoenns Ceeen 1.34 1.49 2.8%
Timber.......... . board feet per ton...... 200 257 457
POWEr s cveceneennns .. kilowatt hours per-ton 1/22,15 25.10 47.25
Other supplies...... percent of total sup-
plies and pPoOWETeee cen i eoernnnereenrnans . ho.21 38.90 39.5
Total supplies and power...... percent of
t0tal COSteveransans e et vees 29.2 25.1 26.8

1/ Exclusive of sinking.

5/ Includes outside labor directly chargeable to underground operation.
é/ Power consumption for sinking was 14.18 kilowatt hours per ton mined dur-

ing the period of sinking,. -

Milling
Labor (man~hour per ton milled):

’ Crushing.......cocevvivnnn. et ieearenannns veeesa ceeaes
Operating..c.c..eeeeerionroeanes creeaan S cetaen .o
General labor............ et et atesr e
Total..vereeencenn et atene e it .

POWEr tiiveeerienassesenss kKllowatt hours per ton milled

Reagentse..... cennan etersssearssa.eopound per ton milled

Steel, pounds per ton milled:
BallSeeiieeeoonasvssnscatsnnnnnnannnnn Cheeesas e .
Liners...... cesesatareeeaa e Cetserses e ieanes .
Totale.eeoeseasceerascasnnesoannns ceeses e aeana .o

Wood for heab..i.veeiioie it eninan.. cords per ton..
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Hinkson and Bisth:Mine

The Hinkson and Bishop mine, ovmed and operated by H. R, Hinkson and
A, C. Bishop, is situated on the West Fork of Maxwell Creek at an altitude
of approximately §,600 feet; it is reached from Burgdorf by 14 miles of road
%0 a ridge between the headwaters of Carey, Bear, and Maxwell Creeks, thence
avout 1 mile by trail downhill to the mine.

i:GeOIOSY'
The ore is in a quartz ve11 near a eontact between pranltlc rocks and
a basic intrusive. The oreshoot being worked is in the granlte close to or
actually on the contact; it strikes south €5° west =nd dips 40° to 60°

south. Metallic minerezlization consists chiefly of galena, sphalerite, py-
rite, and free zold, :

Development and Mining

It was sbtated that 34% tons of ore had been mined and milled from a
stope abont 30 feet long; this stope nhad been worked from an adit drift at
the mill level; a few inches to several feet of org were exposed in the
stope faces. Thae ore was broken oy resuing in overhand cut-and-fill stopes;
all drilling was by. hand. -

Milling

he mill, which was housed in & 15— by 25-font log building, consisted
of two &50-pound stemps and n Y- by T-foot smalgan plate. The stamps were
set for a 5-inch drop at 30 érops to the minute; they crushed about 6 tons
of ore per 24 hours to pass through a 30-mes sh sereen, or about U4 tons through
a 4O-mesh sereen. Secrceens werc set about 5 inches above the dies,

Talllnos from thp amil'xm nlate were carried uy leunder to another build-

50 percent was recovered 1n51de tne battory and 20 percent on the plates.
Tests run by =2 well-known ore-testing laboratony 1nd1cated that the gold
was 80 percent free at 150 mesh. The gold is 570 to 620 fine.

The Wilfley tqble recovered 95 to 35 DQ??@S‘Of conccntrate pexr ton of
ore treated; laboratory tests indlcated that oy grlndln Yo 150 mesh and
floating sbout 75 pounds of concentrate would be rocovered per ton of ore

trecated. A smelter ascay of current table concentrafe wns as follows:
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Gold .......... ounces per ton 5,04
Silvereeeeen.ns do. 7.50
Leal..vveeevenesssans apercent 4.9
Insoluble.eseeescnn. ... 4O, 30
ZinCe.eseeeseaesennesss d0 4.3
Sulphur......e.vee..... do, 28.8
Arsenic....iv0viieee... GO &
IrOn.esencenreceaseans. GO oL.8
1.8
3

Caliiverieivanneennen.. do,
Antimony...ocee0eeeee.. GO N

Power
Power for the stamps vas supplied by a H-horsepower stcam enzine and a
T-horeepower boliler; this unit consumed about two-thirds oor@ of wood in 24

hours' operation.

The table was driven by a 3-horsepower gms engine, vhich consumed about
4 gallons of zasoline in 24 ours! operation.

Kimberly. Mine

The Kimverly mine, omerated by the Gold Run Mining Ceo., Paniel Flotre,
manager, 1s situated on Bear Creek about 1 mile by road. south of tne Golden
Anchor at an altitude of zbout 7,200 feet.

VWhen visited in September 1937, this property was just getting into
production, A new bunkhouse had been built and & small compressor, black-
smith shop, and other mining equipment had heen installed. Some ore was
being mined in open, overhand stopes and trucked to a neighboring mine for
a mill test, ‘

Cne oreshoot about 270 feet long over all, with an average width of
about 12 inches, had been opened through a short adit erosscut and 2 drift
on the vein, The ore is in a quartz veln in silicified granitic rock; the
vein strikes south 80° east and dips about 80° south.

014 Kentuck Mine

The Old Fentuck mine, ovmed ané operated by H. H. Hackett, is situated
on Bear Creek a short distance north of the Golden Anchor mire.

A lower adit 300 feet long #nd a shorter uprer adit had been driven
along a quartz veln, which, in its strongest parts, lay between quartzite
and gneiss. The veln strikes approxinmstely west nund dips about 60° south,

Wheth visited, the workings weré only vartly accessiple but were being
cleaned out preparatery to the beginning of work; sn ore bunker was being
built, and part of the machinery for a small mill was on the ground ready
for installation.
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Two Margaret Mine

In September 1937, the Goodenough and Dalsy veins were being actively
developed by the Two Margaret Mining Co., R. C. Field, superintendent.
This mine is situated on the west side of Bear Creek atout 1-1/2 miles by
road norith of the Golden Anchor mine ab an altitude of approximately 5,500
feet above sea level. A switehoock extension of the Golden Anchor road
had recently been completed to the Two Margaret mine, and preparations were
beings made to truck ore o « neighboring mill for a mill run.

A lower adit drift 85 feet long had been driven on the Daisy vein;
another adit drift 160 feet long had been driven on the same vein at an ele-
vation 78 feet above the lower drift. Both of these drifts followed a
quartz veln in silicified granite and gnelss., Year the ond of the uprer
tunnel a stope had been started on an oreshoot that had a maximum width of
about 36 inches.

The veln s trikes approximately west and dips 50° to 60° south; the ore
was highly oxidiged.

Long Tom Mine

The Long Tom mine, ovmed and operated by G. E. Hyatt, is situated on
the East Fork of Maxwell Creek about 1% miles by road northeast of Burgdorf
at an altitude of about 7,500 feut. '

The ore oceurs in a quartz veiln in siliecified granite country rock con-
taining tongues of schist ond ganeiss.,  The vein has been traced by adits
and open-cuts from the creck bottom in an easterly direction for a horizontal
distance of about 600 feet to a long open-cub avout 4NC feet higher than
the lowest adit, which is 400 fect long. The vein strikes cast to south 80°
east and dips H0O° to 70° south; it pinches and swells frequertly from a
mere crack to a width of avout 12 inches; in general, the orc '"magkes" close
to or in the gneiss or schist and "piackes" in the gronite. Although narrow,
the vein ig high-grade; the owmer stated that nine samplcs from various
points along the strike averagzed $97 per ton in gold. For a number of years
the owner has been malzing o grubstake by selective hand mining ond then
grindiag the sclected high-grade with a hand morter and pestle.

Although the ore is strongly oxidized in most places where expcsed, un-
altered grains of zalena and sphclerite could be observed.

Gold Run Mine

The Gold Run mine is situated on the south side of Unlon Creek, a
trivutary of California Creek, at an altitude of about 7,500 feet above sea
levels it is connected with the Burgdorf-Bear Creek road by about 2-1/2
miles of recently construeted switchbacks. The Gold Run Mining Co., Daniel
Flotre, manager, had recently mined and sorted about 50 tons of high-grade
ore, vhich it was preparing to chip to a nelghboring mill for treatment.
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An adit drift hod been driven in a westerly ‘direction 2long a fracture
in granitic rocks and gnelsg; the strongest ore occcurred in lenses 18 inches
to 2 feet wide, where the fracture coincided with the eontact. A KO-foot
shaft had been sunk but was full of water when visited. Metalliec mineral-
izntion consisted chiefly of pyrite, gnlena, and sphalerite, and free gold.

A bunkhouse, headframe, and several auxiliary buildings had been com-
pleted recently. ’

Duerdon iiine

The John Buerdon mine was inzctive when visited but will be described
briefly because af its mineralogical differences from other mines of the
district. This mine is situated on Quartz Creek 6.2 miles by road north of
Burgdorf at an altitude of about 6,700 feet.

The orc ig in a zone of fracturing and light shearing in hydrothermally
eltered granitic rocks; its strongest exposure is in the face of a 200-foot
adit and in an open-cut about 50 feet vortically above the face of the sdit.
The face of the open-cut shows hirshly oxidized mineralizetion across a
width of about 14 feet; the face of the drift shows about 6 feet of banded
sulphides. Gelena, sphalerite, pyrite, pyrrhotite, covellite, bornite, and
chalcopyrite have been identified. An nssay certificate on one semple showed
the following metal content: :

Silver............ ounces 4.3
Leadeeeeesnee.. s porcent 6
Zinc....veennnn do. 3%
Irone..veveeeen.. do. 20

A samplo of wrll rock examined at the University of Idsho was reported
to contain actinolite, tremolite, diopside, and calcite.

The shesring, which has a nearly vertical dip, strikes north 10° =est:
it can be traced at intervals across Quartz Creck and wp the wmountain side;

mineralization is evident at several points.

War Eszle Vine

The Var Engle mine ic gsituated near thoe top of War Eagle mountain about
12 miles by road northenst of Burgdorf nt an altitude of about 7,800 feet.
The mine, which is owned by the Wrr Easgle lMining & Milling Co., was being
operated under lease by Nick Giboy.

The ore is in a number of short, but frequently wide, quartz lenses in
a large area of shattered gronitic rocks containing lsrge inclusions of
gneiss and sechist; in some places rarrow siringers »f high-grade ore are
fournd in the schist. The veing generally strike about scuth 7C° east and
dip at varying angles to the south. Development vwork consists of several
open-cuts, a small shaft, and an adit some hundreds of feet long.
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Ore from the open-cuts and shaft had been milled in a small plant con-
sisting of a 6- by 8-inch jaw crusher driven by a H-horsepower Fairbanks
orse gas englue; an Amador mill driven by an 8-horsepower Cushman gas en-
gine; a 22- by 34-inch amslgam plate; and a gold trap; the tolilings lsunder
‘was lined with corduroy blenkets. It was saild that some of the ore, all of
wvhich wuas stronsly oxidized, had yielded $40 a ton by amalgamation.

WAEREL DISTRICT

Genarsl Discuscion

The high gold content and relative persistence of the quartz veins of
the Warren distriect (fig., 22) attracted the attention of ouartz miners in
the early dsys of the camp, Several of the veins were worked with profig
even under the adverse conditions then existing. According to Lindgren, /
the quartz velns of the Warren dietriet produced $125,000 prior to 1871.
Operations on some veins were nearly continuous until about 1900 and heave
been intermittent up to the present time.

Lindgren states that the largest producers were the Little Giant, which
produced $178,000 in gold and $16,000 in silver from 1,465 tons of orsc be-
tween 1883 and 1897; and the Kescue, which produced between $100,000 and
$150,000 betwaeen 1868 and 1897. He also states that the Charity produced
3,000 tons averaging 31F & ton. Except for recont production from the Unity
mine and o few of the smallsr opcrations that have become active in the last
few years, lode production of the¢ district after 1900 was relatively un-
important.

The veins of the Warren distriet sall oceur within granitie rocks of the
Idaho batholith; the large inclusions or roof pend:nts of gneiss and schist
found in most other Idszho County mining districts ore generally lacking.

The lines of fracturiang on which the veins are formed, although often no
~more prominent than ordinary joint planes, appear to be very persistent and
mry often be traced, at intervals, for thoussands of feet. Tor instance,

the line of fracturing on vhich the Rescue vein is formed has been productive
at verious points slong a strike dictance of avout 3/U mile. The quartz
veins, although almost never more than 3 feet wide and usually less than

1 foot or 18 inches wlide, are also likely to be very persistent for their
width; some of the larges® of the oreshoots gppear to have been almost con-
tinuous in strike and dilp for several hundred feet.

The Unity Gold Production Coe. has maintained a comparatively large crew
of men on exploration work for a nunber of years; other lode operations in
the district are in the hands of individuals or small assoclations of men
doing their owvm work.

The town of Warren is about 6,000 feet above sea level and, like
Burgdorf, is accessible in winter only to sairplane or tractor-drawn sled.
The mines, being closer to tovm, are more accessivle in winter, however,
than the mines of the Burgdorf area.

EE/ Lindgren, Waldemar, The Gold and Silver Veins of Silver City, De Lamsar,
and Other Mining Districtg of Idsho: Geol., Survey, 20th Arn. Rept.,
1899, part III, pp. 65-256.
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Unity Mine

The portal and mill of the Unity :ine are situated on the southern edge
of the town of Warren. From this point a 5,250-foot erosscut has been
driven south at right angles to the general strilze of the veins of the dis-
trict. This crosscut intersescts the Little Gilant vein at a vertical depth
of about 300 feet and the Rescue vein at a vertical depth of about 600 feet;
it also cutg several other veins of less importance.

On the Rescue vein stopes averaging 100 to 200 feet long have been
worked. to the surface and to a depth of about 20C feet below the crosseut;
the ore averaged about 8 inches in width., The Rescue vein strikes about
north 80° east and dips 60° to 70° south. Some ore has also been obtained
from the downward extencion of the Little Giant vein, which, although weak
where intersected by the Unity workings, is indieated, in a msp reproduced
by Lindgren,}}/ as having a maximum strike length of over 600 feet in the
old workings.

The geology and mine wor%§7gs of the Unity mine have been described
and mepped in detall by Reed.

Ore from the Unity workings is trested in a 25-ton mmalgamation-flota~
tion mill, The ore is crushed to l-~inch size in a Blake-type jaw crusher
and ground to minus 65 mesh in a 3- by Y-foot Marcy-type ball mill operating
in closed circuit with a Richards-type pulsator classifier used as a gold
trap, and a Dorr simplex classifier,

About 80 percent of the total gold is recovered in the gold trap and
anglgamated with mercury and lye in an arrastre-iype grinding pan of local
construetion,

Classifler overflow is pumped to a 9-foot K & K flotation machine,
wvhich produces a final tailing and a rough concentrate. The rough concen-
trate is cleaned in a 6-foot X & K machine, and tailings from the cleaner
cell are recirculated to the head of the rougher cell, The total recovery
by amslgamation and flotation is from 90 to 93 percent.

Concentrates are settled in a small tank, dried in 300-pound lots on .
an electrically heated drying pan, and sacked for shipment. The following
analysis of a concentrate shipment is Talrly typlcal, although some slifpments
are much higher-grade; the gold-silver ratio varies greatly from one shipment
to another.

Lindgren, Waldemar, work citecd (see footnote 32).
34/ Reed, J. C., work cited (seec footnote 13).
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Golde.s.veersrs ... OUnces per ton U4,.66

Silver..iieceeaass do. 25.71
Comper.eevsiesivneeiasas percent .25
Lead.iieverornnnraennnnns . do. 1.6
ZINC..vivsverocernnnesnes QO .8
Ironeicieiiiieeiecinneses do. £22.8
SUlphUT. e ovrevennnnnn. ... do. oy
B Y= .. do. 1.0

InSOlublG...-........-o.- d.O. 3706
Rescue Mine

The Rescue mine, situnted on the south side of Warren Creck a short
distance southeast of the town of Warren, was the earliest producing lode
mine of which there is definite record in the Warren district; according to
Lindgren,1§7the nmine produced $13,000 in 1869, It was worked thereafter for
a number of years, and several other mines, notably the Goodenough, West
Goodenough, and Unity, have produced ore from zpparent continuations of the
same veln system.

The original Hescue mine is developed by a 500-foot adit crosscut from
which the vein has been drifted on 600 feet or more to the west and 300 feet
or more %0 the eact. Stopes have been vorked more or less continuously
along these drifts, but the old worltings are now inaccessible and it is im-
possible to determine the true size and shape of the old ore bodies. Con-
siderable work was also done for a short distance below the adit level
through winzes and shafts now in disrepalr. Lindgren stated that the ore
from earlier operations averaged about 18 inches wide snd assayed $20 to
$50 a ton in gold and silver.

In September 1937 W. E. kcDowzll and Sons were proparing to drive the
maln-level drift eastward into clazims they had located on the same vein,
They were also overhauling and preparing to operate o smsll mill at the
portal of the crosscut, :

The mill consisted of a 7- by 7-inch Blake-type Jjaw crusher; a 20-ton
ore bin; a 3-1/2-foot Huntington mill fitted with 20-mesh screens; amalgam
plates; and a home-made flotation cell. It was stated that on a previous
mill run i1t had been possible to mill % tons in 8 hours and obtain an &C-
percent extraction on $25 heads; concentrates were szld to have assayed $325
a ton, Most of the recovery, however, was obtained by amalgamation in the
mill. Power was supplied by u 20-horsepower Fairbarks Morse Diesel engilne.

Pickell }Mine

Near the head of Worren Creck, 5 mlles by road south of Warren, C. H.
Pickell and Sons zre developing = group of claims traversed by several
quartz veins, the most immortant of which ore known as the Rainier, Mohavk,
Monitor, and Minnehsha. These velns all strike approximstely east and west
35/ Lindgren, Waldemer, work cited (see footnote 32).
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and dip at various angles to the south; all are found in fractures in gran-
itic rocks; some fractures exhibit light shearing, others virtually none.
Mineralization is generally similar to other veins of the distriet, although
the ratio of silver to gold varies consideradbly in the different veins., The
Rainier, for instnace, is considered to be a gold vein, whereas silver pre-
dominates in the Minnehsha,

Current work was centered chiefly on the Rainier vein where a narrow
shoot of high-grade ore about 60 feet long had been developed by a short
adit crosscut and drift. A sawmill had been set up, lumber cut, and a new
mill building erected near the mine portal. Aside from an improvised ball
mill for temporary use, no mill machinery had yet been installed.

Some ore had been mined recently from the top of an oreshoot in the
Minnehaha vein. The quartz vein at this point was 2 to 5 feet wide, but the
selected high-grade ore, said to have assayed 63 ounces of silver and 1-1/2
ounces gold per ton, was obtained from the outer few incnes of the vein
only. A shaft had been sunk on this showing meny years ago but, when visited,
was nearly full of water; recent production was from a short drift from the
shaft just above water level and viftually at grass roots. This vein, or »
succession of veins on the same strike, may be traced by float and surface
cuts for several claim lengths,

Emlz Mine

The Emly mine, owned and operated by Pete Ashton and R. A, Hughes, is
situated on Arlise Creek, a tributary of Steamboat Creek, U miles by road
southwest of Werren at an altitude of approximately 6,300 feet,

The ore is in a guartz vein elong a fracture in granitic rocks. The
vein, which is usually a few inches wide in the oreshoots, strikes north
85° east and dips 75° to 80° south. Metallic mineralization consists
chiefly of tetrahedrite, galena, sphalerite, and free gold; the ratio of
gold to silver is usually about 1 to 15, although the silver content is
sometimes proportionately much higher. It was stated that in two years 35
tons of ore yielding $1,500 had becen mined and shipped.

The mine was developed by & 730-foot adit drift, near the end of which
a stope 70 feet long had been mined to a height of 30 feet; the stope faces
were still in ore. Some old workings above the adit portal had been mined
out in the eerly days and were said to havc been profitable. Ore was ex-
posed on surface 250 feet vertically above the end of the drift.

Gold King Mine

The Gold King mine, owned and operated by A. W, Fisk and Robert Newcomb,
is situated alongside the Warren-Big Creck road 4 miles south of Warren at
an altitude of approximately 6,900 feet.
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The ore ocecurs in quartz velns in granitic rocks near the interseetion
of a fracture striking czouth £5° east with a fracture striking south 72°
west; although both fractures contain quartz veins, the high-grade ore is
found only on the southwest strike. The high~grzde vein averages about 18
inches wide; it dips 35° to 70° south, and is stronger.and higher-grade on
the steeper dips. The ore, wvhere exposed, is highly oxidized. Smelter
shipments of crude ore have yielded as much as $150 in gold and $3 in silver
per ton,

A stope about 60 feet long has been mined between a shallow adit drift
and grassroots. A crosscut at about 120 feet lower elevation had been
driven 270 feet but had not reached the point of expected downward continua~
tion of the oreshoot.

When the mine was visited in September 1937, some ore from the upper
workings was being treated in a Gibson "Prospector'" mill that had a capacity
of about 600 pounds of ore in & hours; the mill was driven by a 1-1/2-horse-
power gas engine, which used about 1-1/2 gallonc of gasoline in 8 hours.,

It was said that zbout 80 percent of the gold was recovered by amalgamation
in the Gibson mill; the tailings, said to assay about $20 a ton, were stored
for further treatment, . ‘

Bear Track M¥ine

The Bear Track mine, owned and operated by Geo. H. Eipp, is situated
on the ridge between Pony Creek and the headwaters of Warren Creek at an
altitude of approximately 7,300 feet above sea level, From Warren the
mine 1s reached by road 5.2 miles up Warren Creek to the mine camp, thence
about 1 mile by trail. :

The ore 1s 1n quartz lenses in a zone of light shearing that strikes
south 60° west and dips 75° southeasterly. An oreshoot about 80 feet long
had been developed by ¢ tunnel through tihe top of o small ridge; ore above
the tunnel had been stoped to surface, a distance of about Y5 feet; this
ore was sald to have yielded about $5,000 in gold. A winze 40 feet deep had
been sunk from the tunnel end drifts had been driven from the bottom to the
ends of the oreshoot; some stoping by overhand cut-and-fill methods had
been done above this lower drift.

The ore, which was highly oxidized, was treated by smalgamation in a
Straudb "Little Giant" ball mill, which was said to crush 2 to Y tons of ore
to pass through a 30-mesh screen in 10 hours.

Power for milling was supplied by an old ocutomobile engine, which con-
sumed about 4 gallons of gasoline in 10 hours! operation.

Kingfigh lkine

The Kingfish mine had been discovered recently =nd was being‘developed
by its owner, R. L. Newcombea; it is situated alongside thie Warren-Big Creck
road, 5 miles southeast of Warren.
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The ore is,in%qué;tz lenses znd stringers in a zone of light shearing
"in granitic rocks.:gThe vein strikes approximately east and dips to the
south at varying aiiglés. A short adit drift had been driven on the vein,
and between 10 and 20 tons of highly oxidized ore derived from drifting
onerations had been sorted preparatory to shipment to Warren for milling.

RAMEY RIDGE DISTRICT

General Digscussion

The Ramey Ridge district (see fig. 23) is situated near the southern
boundary of Idsho County. The small settlement at Blg Creek in Valley
County is the natural supply point for this district and the region lying
between it and the Salmon River to the north. The high, precipitous
mountains and steep creek gradients of -this region have not been Ffavorable
to the accumulation of placer deposits, and few have been found. Further-
more, most of the ores of this region contain less free gold and a higher
percentage of sulphides than the ores of the Elk City-Warren belt; in this
respect they more nearly resemble the ores of the Valley County mineral
belt. Most of the area is accessible only by pack trail. As a large part
of the region has been designated by the Forest Service as a so-called
"primitive area', it is likely that roads to mines within the areas thus
set aside will have to be built by private capital. Until 1933, the only
road into the district was by woy of Warren over 9,000-foot high Elk Summit;

his road was closed to travel from sometime in Cctober %to about the middle
of July., In 1933, a road was bullt across Profile Gap from Yellow Pine,
thus permitting direet travel to Cascade. Although it crosses several high
summits, this road is open from June to November and provides much quicker
and cheaper communication with outside points then did the old road. During
the winter months, this region is accessible by airplane or by dog team
only; the completion of the new road down the Sclmon River and the building
of auxiliary roads will, however, bring it much closer to year-round
transportation,

Although a number of prospects have been located in this area, only a
few have been developed aggressively. The Werdenhoff mine, 7-1/2 miles by
road north of Big Creck, was developed by about 3,MOO feet of drifting about
10 years ago but is now idle., Aside from this, the most extensive opera-
tions have becn at the Snowshoe, or Jensen, -and the Golden Hand mines,
which are described in the following pages. In 1837 some active explora-
tion work was in progress on other veins near the Snowshoe mine and on a
lead--silver—-gold vein nsar Sheepeatoer lMountain,

Golden Hand Mine

The Golden Hand mine is situated on Cache Creek, a tridbutary of Beaver
Creek, 14 miles by road north of Big Creek Post Office., The road from Big
Creek crosses an &,000~foot summit; the mine is at an altitude of zpprox-
imately 6,800 feet above sea level, In 1937, the Golden Hand, Inc.,

C. W. Mason, president, had -a crew of men on exploration and development

work; near the end of the season they shipped to the Tacoma smelter 9,800
pounds of ore, from which 15.84 ounces of zold was recovered.
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The holdings of the Golden Hand, Ine,, consist of sbout 35 claims
covering a large mineralized ares on both sides of Cache Creek; several dif-
ferent types of ore deposits are in this arg « Beds of schist, argillite,
and quartzlte, assigned by Shenon and Rossz_7 to the Yellowjacket formation
(Eelt series), have been intruded by granodiorite of the Idaho batholith;

. the ridges and the north slope of Czche Creek Valley are covered by the
Yellowjacket formation, but the granodiorite has been exposed by erosion on
the north and east slopes of the valley. Both formations have been

fractured, sheared, and mineralized in places with pyrite, galena, sphalerite,
tetrahedrite, chalcopyrite, and free gold.

Along the north side of Cache Creek some small quartz veins have been -
formed along bedding planes in the Yellowjacket formation; one or two of
these veins. lhave been mined in a small way for high-grade gold ore, On the
south side of the creck a considerable amount of development work was done
by the Penn-Idaho Co., shortly after the Thunder Mountain boom (1896), on
a zone of fracturing and disseminated mineralization in granodiorite. For
several years the prineipal operations have been concentrated on a come
paratively small area at the head of Cache Creek, where a ridgelike exposure
of granodiorite passes under arched beds of the Yellowjacket formation.
Here, the granodiorite is highly silicified, is traversad by many small
veinlets, and contains considerable disseminated metazllic minerals. On the
west side of the granite ridge is a strong mineralized fracture zone,
locally referred to as the "zalens veln', on which some drifting has been.
done; when the mine was visited, however, work was confined to an area near
the top of the granite ridge, vhere a few years ago about $35,000 was pro-
duced from high-grade float close to where the granite ridge passes under
the Yellowjacket formation; many spectacular specimens containing free gold
were obtained from this ore. 4 considerable amount of exploratory drifting
has been done in the granodiorite in this vieinity. In midwinter of 1937-38,
it was reported by C, W. Mason that a drift to the north under the Yellow-
jacket formation had exposed a strong face of ore in a vein striking north
and dipping 70° west; some samples of this ore were sald to assay over 100
ounces of gold and 32 ounces of silver to the ton; one 85-pound fragment of
ore was estimated to contain about $500 in gold.

The mine is fully equipped with cookhouse, men's living quarters, a
310-~cubic-foot-capacity Gerdner Derver compressor, steel sharpener and mis-~
cellaneous mining equipment, a power plant, and a small mill.

The mill is equipped with a jaw crusher, Allis Chalmers ore feeder,
five stamps, 30-by 30-inch Union ball mill and simplex classifier, two amal-
gamating plates, corduroy table, Y-cell Ruth flotation machine, barrel
amal gamator, and two settling cones.

The power plant, which is housed in the mill building, consists of
three steam boilers, of 15, 30, and 40 horsepower, respectively, and three
36/ Shenon, P. J., ani Ross, C. P., Geology and Ore Deposits Near Edwards-

burg and Thunder Mountain, Idsho: Idaho Buregau of Mlnes and Geology,

Pamphlet 44, Univ, of Idaho, Moscow, Idaho.
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steam engines of 18, 35, and 75 horsepower, respectively. Wood, which is cut
locally at $4 & cord, is used for fuel. When the mine was visited, only the
compressor was being operated; this required 1 to 1-1/2 cords of wood in

g hours.

Snowshoe Mine (Jensen group)

The Snowshoe mine, formerly known as the Jensen group, is situated on
Crooked Creek, a tributary of Big Creek, about 18 miles by road north-
east of Big Creek Post Office. The mine, at an altitude of 5,200 feet, is
on the Idaho-Valley County line. In 1937, the mine was reached from Big
Creek by about 2 miles of road and about 16 miles of water-grade pack trail.
Shor+tly before the end of the season, however, the trall had been replaced
or paralleled by a rouzhly constructed road. A 25-%ton flotation mill, com-
pressor, bunkhouses, tramway, and auxiliary equipment had recently been in-
stalled by the Pierce Metals Development Co., and a small tonnage of ore
was mined and milled; it was planned to continuc operations steadily through-
out the winter and to enlarge the milling capacity in 1938,

Geology

The ore is in quartz veins in a formation described by Shenon and Rosszl/
‘as follows:

The wall rock of the deposit is a somevhat gneissic biotite
quartz diorite which, in the general vicinity, contains many
"highly altered inclusions of sedimentary rocks, mainly schist,
white quartzite, and, near the Jensen cabin, limestone. There
are also many Tertiary dikes, mainly granophyre.

The vein occurs in a fracture that has a general strike of north Y5°
west and a dip of about 55° northeast. In the stopes the veln averages
about 3 feet in width and was saild to have =n averagze gold content of about
$20 a ton. Some recent drifting, however, had penetrated an ore body con-
sisting chiefly of what appeared to be highly silicified diorite containing
disseminated sulphides. The walls of this ore body were somewhat indefinite,
and its size had not yet been determined; it was said, however, that the
face of the drift asssyed about $7 a ton in gold. Hetallic mineralization
consists chiefly of pyrite and chalcopyrite with some pyrrhotite and free
gOld . .

“Mining and Development

The vein had been developed by a number of adit drifis over a maximum
dip length of about 500 feet. The Jensen brothers had made a living for
20 years or more by mining and milling ore from the short upper workings;
present operations, however, are confined chiefly to ore lying immediately
above the lowest adit. In this adit, 200 to 300 feet of stoping ground had
been opened and several stopes started; although interrupted by several

3{/ Shenon, P. J., and Ross, C. P., work cited (see footnote 36) .
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small faults, the oreshoots were closely spaced. The walls are sttong and,
in the oreshoots, generally free from gouge or shezring; therefore, up to
the time of visit, shrinkage stoping had proved very satisfactory.

Milling

Ore from the mine is lowered to the mill in mine cars that operate by
gravity on an inclined tramwgy; there is about 200 feet difference in ele-
vation between the upper and lower terminals. The cars dump automatically
into a H0-ton coarse-ore bin, from which the ore is fed to a 7- by 1l0-inch
jaw crusher. The mill flow sheet is shown in figure 2U.

Ore from the crusher drops into a H50-ton fine-ore bin, from which it
is fed to a 3- by 6~foot overflow-type ball mill operating in closed cir-
cuit with a 2-foot Denver Sub-A unit cell and a Dorr simplex classifier; a
trommel on the ball-mill dlsoharve trunion screens the unit cell feed to
ninus 18 mesh.

Classifier overflow at apnroximately minus 10C mesh goes %o a 6-cell
Union Iron Works flotation machine. Flotation feed ernters the first cell,
and a finished concentrate is taken from the first two cells; concentrates
from the last four cells return to the first two cells for cleaning; tail-
ings from the last cell go to waste. Reagents used were Z-5 xanthate, pine
0il, soda ash, =nd lime., :

It was said that an extraction of 38 to 90 percent was being obtained
from $25 to $U0 heads; the ratio of concentration varied from & : 1 to
12 : 1. Concentrates from the unit cell and the 6-cell machine were dried
in pans over wood fires, sacked, packed 15 miles on mules, and trucked about
90 miles to Cascade, then shipped by rail to a smelter at Salt Lake City.
The completion of the new road will eliminate the neccssity for packing in
the future.

Concentrates assayed about $200 gold, $18 silver, and 6 to 10 percent
copper per ton.

- Power

Power is supplied by a H0-~horsepower hydroelectric generator set sup—
plemented by a 25-horsepower Diesel engine. .

Water for power purposes was obtailned from Crooked Creek, A dam about
16 feet high and 66 feet long had been constructed 3,500 feet upstream from
the mill, Abutments on eoch side of the dam were a concrete shell filled
with rock znd earth; between the abutments are a series of bents bullt on
L foot centers with 6~ by H6-inch timbers. The sloping, upstreem side of
the bents is faced with two lagyers of 2-inch plank interlined with tar paper.
The intake, approximately 12 feet below the surface, connects with a steel
pipe line, which carries the water to a U-foot Pelton-type wheel at the mill,

vhich is-170 feet lower in elevation than the intake. It was sald that this
arrangement operates the year round without freezing, wlthough there is a
very small supply of water during the winter months.
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SUMMARY AND CONCLUSIONS

MINING

Lode mining in Idaho County falls, roughly, into three general clas-
sifications according to the type of deposit being wined, Although there is
often no definite dividing line between the various types of deposits, they
may be discussed most conveniently by considering them as tension or gash
veins, shear-zone deposits, and disseminated deposits,

1. The most numerous and widely distributed ore deposits in the region
are narrow tension velns or velns in lightly sheared fractures; most of the
oreshoots in these veins are comparatively high-grade but small. In mining
such veins it is highly important to employ selective stoping methods,
Inasmuch as the 1life of individual mining operations on these small veins
is usually short and always uncertain, it is necessary to keep capital out-
lay at a minimum, Although this is important in almost any type of mining,
it is particularly important in these small veins, vhere capital charges
often constitute an exceptionally high proportion of the totzl cost of gold.
mined. By clean mining and careful sorting in stopes 2 minimua of material
needs to be trammed, hoisted, and milled, with a consequent saving in equip-
ment required.

Most of the small veins of the region are narrower than minimum re-
quirements for stoping but usually lie betwecn fairly strong walls, which
permit the ore to be broken easily by resuing in cut-and-fill stopes, as
at the Golden Anchor, Lone Pine, and other successful mines operating on ore
bodies of this type. In the few places where these veins are 4 feet or
more in width, shrinkage stoping might be possible; with this method, how-
ever, dilution is usuzlly higher. Moreover, the veins generally pinch, in
which case the method would have to be abandoned. Methods and costs of min-
ing by resuing in cut-and-fill stopes are given in some detail under the
description of the Golden Anchor mine and, in lgss detail, under the de-~
scription of the Lone Pine mine., The stopingﬁ§7 cost ot the Golden Anchor
was $3.78 per ton and at the Lone Pine $3.196 per ton. The methods and
costs of drifting, raising, and sinking at the Golden Anchor are fairly
representative of good practice under the conditions existing throughout
most of Idaho County.

2. Quertz lenses are found in strong shear zones at a few.places in the
county, but none were veing =ectively mined in 1937. The Gnome mine, which
operated on a small vein of this type, had recently been shut down, but
details of underground operations were not obtainable. The Madre 4!'Oro,
which was mining a deposit of the minersglized shear-zone type, was operating
on a very small scale only. It is opparent, however, that deposits in these
veins will require close timbering and filling throughout; probably, they
will be mined most efficiently by square-setting. Thomson and Ballard_g/

jg/ Not including development and exploration.
&Q/ Exclusive of supervision, engineering, and office expense.
_Q/ Thomson, Francis A., and Ballard, Samuel M., work cited (see footnote EMLW
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state that the cost of mining and milling at the Buster mine (see p. 28)
was $7.25 per ton in 1907 to 1909 and that, in 1903, the cost of mining at
the Big Buffalo mine (see P. 50) was $3. 29 per ton and the cost of milling
$1.44 per ton.

The following table is vased on actual consumption of labor and supplies
at a number of mines using square-set methods on medium-siﬁe ore bodies in
various parts of the United States, as compiled by Jackson_l/ or contained
in Bureau of Mines Information Circulars by other authors. The costs are
computed on the basis of the cost of labor and supplies in Idaho County-in
1937. The unit costs of labor, timber, and explosives are fairly uniform
at the various mines using these mining methods. Unit power costs will vary
widely according to the depth of hoisting, amount of pumping, drilling
efficiency, and other factors, but are ususlly within the limits given.
Other costs vary considerably according to the size of the operation, ef-
ficiency of management, and local conditions, In weighing. the costs used,
some consideration was given to locsl conditions in Idaho County, with the
result that the total cost is somewhat higher than usual. Nevertheless,
such a table as this must be considered only as a very rough estlmate when
applied to individual cases.

Itenm Units per ton Rate Cost per ton
Labor weveeeeeenennnas 4.5 man hours - $0.625 hour, $2.81
] 2/3 linear feet (round) .02 foot ||
Timber........ s LlO boord feet (sawed) 1/.012 foog .18.
Explosives ...... cecee 1 pound ' - 2/.18
Power ....i.vienevens | 20 to KO kwe-hours | .02 kw.-hour 1.00
Other supplies ....... | 40 percent total _
power and supplies - 3/.90
Surface and general
expense directly
chargeable to under- ;
gI‘O'Llnd ® >0 00 0 00 ® e o000 - ) . - 150
Total direct mining cost ........ Cheereeranane et reenas . $5.57

1/ Locally cut and sawed lumber, Imported lumber would cost about twice
this amount.

2/ Includes fuse and detonators.

3/ Maximum. .

3. The large disseminated deposits of the Orogrande type have not yet
been developed sufficiently to permit an accurate forecast of the average
recoversble gold content, the ultimate working methods, or the costs that
will be obtainable. So far, only the Orogrande-Frisco Co. has attempted to
work these deposits on a large scale; this company has obtained a mining and
ore-transportation cost of $0.196 a ton. The portions of these ore deposits
thqt lie near the surface can be mined cheaply in open-cuts, and the ore,

41/ Jackson, Chas. F., Sunnany of Ore Mining-Cost Dyta: Inf. Circ. 6785,

Bureau of Mines, 1934, 47 TP
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being highly oxidized, can be treated at low cost by cyanidation. Deeper
mining will depend upon the results of the plonsering work now heing done.

The existente of dissemlnated deposits, some of which are higher-
grade than the Orogrande ore body, is indicated at several places where
highly silicified grasnitic rocks or quartzites have been brecciated and
mineralized; this conditlon gppeared to be most strongly developed in the
vicinity of Dixie and in the Ramey Ridge district. Although some test work
has been done on the Robinson dike near Dixie, no ore bodles have been de-.
veloped to the stage of large-scale production. The higher-grade ores of
this type assuyed close to $7 a ton at several mines. Although the higher-
grade parts of this type of disseminated deposit will probably prove to be
irregular in outline and to occur in smaller bodies than the lower grade
ores, 1t seems probable that some will prove to be of sufficient size to be
mined economieczlly by some modification of shrinkage or caving methods.

MILLING

Idsho County ores respond to the same treatment methods that are ap-
plicable to semifree-milling gold ores in other districts. The production
statistics of Idsho County lode mines show that most gold produced in the
past has been recovered by smalgemation. Most of this gold came from the.
upper, oxidized parts of the velns and was recovered in mills equipped for
amalgamation, or for amalgamation and table concentration, only. The o0ld-
time type of stamp mill with plate amalgamation can often Eecover 70 vercent
or more of the total gold content of highly oxidized ores._g/ As the per-
centage of unoxidized sulphides increases, recovery by plate amalgamation
decreases repidly; this fact was largely responsible for the closing down
of many mines in the early days. The incomplete liberation of the gold
from the sulphide particles is largely responsible for poor recovery by
amalgamation. The operators of the Lone Pine mine (p. 30) partly solved
this problem by inside bell mill emalgamation and recirculation of tzble
concentrates until the sulphides were ground fine enough to pass off with
the teble tnilings. The same problem hog yeen met in a somewhat similar way
at the Gold Hill mine in southern Idaho. The Golden Anchor mill (p. 59)
and the Unity mill (p. 77) have found it possible to =mmalgemate as high as
70 to 75 percent of the total gold content of high-zrade unoxzidized ores by
introducing & Jjig or hydraulic gold trap into the bsll mill-classifier cir-
cuit and grinding the concentrate thus obtsined in an amalgam barrel or
grinding pan. Judging from the experience at the mills in the Eounty, zmal-
gamation must be supplemented by either flotation or cyznidation to make a
recovery of 90 percent or more of the total gold in unoxidized ores.

The unoxidized sulphides of the region float easily with ordinary re-
agents and usually produce hich-grade concentraites; the ratio of concentra-
tion ranges from sbout 10 : 1 up to over 250 : 1. The most frequent cause
of high losses in flotation mills in this region is the failure to recover
gold contained in oxidized or partly oxidized minerals that will not float
Eg/ See descriptions of the Shemrock mine (p.35 ) and the Hinkson and Bishop

nine (p. 72).

E}/ Skidmore, Joe H., Gold Mining and Milling Methods and Costs at the Gold
Hill Mine of Talache liines, Inc., Juartzburg, Idsho: Inf, Cirg, 6285,
Bureau of Mines, 19%8, 15 pp. : 5689 )
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with ordinary reagents. Any gold amalgamating device preceding flotation
usually will overcome this difficulty. Amalgemating nlates or corduroy
blankets in the ball mill-classifier circuit and at the classifier overflow
are frequently satisfactory. Most operators, however, prefer a jiz or hy-
drsuliec trop in the ball mill-classifier circuit, as already described.

At the Mammoth mine (p. 52) & high recovery has been obtained from the
straight flotation of partly oxidized ores by the use of a specially de-
veloped soap reagent., The Robinson mine (p. 53) also had zood results in
floating oxidized ores with the zid of dixanthogen. The elimination of
amalgamation results in & considerable simplification of the flow sheet; this
would be nmarticularly advantageous if the concentrates are to be cyznided at
the mine. However, if concentrates are to be shipped, the savings in freight
rates, treatment charges, and gold payments will, in most cases, continue to
make it desirable to recover as much of the gold as possible by amalgamation.

Except in the comparatively few mines where the ore contains large
amounts of cyanicides {such as conper salts), the Idaho County ores have
proved to be easily emenable to cyanidation; in 2 properly designed and
operated plant, it is probable that higher recoveries could be made dy this
method than by any other. Cymnidation has the further advantage that the
gold and silver may be recovered entirely in the form of bullion., However,
most cysnide plants that have been erected in this resion were originally
designed to operate on oxidized ores only; conseguently, when unoxidized ores
came to be ﬁ gated it was found that grindings and classifying capacity were
inadequate.=Z Inasmuch as cysnide solutions are only effective on exposed
zold surfaces, the recovery of any gold not liberated through the
oxidation of the original stlphide particeles requires very fine grinding;
on unoxidized ores this necessitates larger grinding snd classifying equip-
ment than would be required for e flotation plant of the same capacity.
Furthermore, the necessary btanks, filters, and other equipment are larger
and more expensive, and more technical supervision is reguired for a small
cyanide plant than for a small flotation mill, Continuous-current cyanide
plants are not efficient for intermittent operation, which is often so
desirable at the small mines of this region. Therefore, it is spparent that
the cholce between cyanidation and flotation at Idaho County mines should,
in most cases, be governed by economic rather than metallurgical considera-
tions.

In some cases it may be found advantageous to cyanide the flotation con-
centrates, as was done at the Robinson mine. Althnough the highly oxidized
ores at the Robinson mine were cyanided easily without regrinding, concen-
trates produced from less highly oxidized ores probably will require very
fine grinding before cyenidation.

At smsll mills, costs of $O.918E§/ per ton by straight amalgemation,
of $2.70 a ton by amalgamation-flotation, znd of $2.70 a ton by straight
4L/ See descriptions of Gnome mins (p. i) and of the Orogronde-Frisco
T  mine (p.37 ).

ﬁi/ Using hydro-electric power ond exclusive of supervision, engineering,
and office expense. ‘ ,
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cyanidation were obtained at the Lone Pine, Golden Anchor, Gnome mines,
respectively. At the 600-ton cyanide mill of the Orogrende-Frisco mine, a
cost of $0.3181 a ton was obtainecd on ores that did not require fine grind-
ing. There are no mills of intermediate size in the region at present.

GENERAL

Idaho County contains some of the few gold-miningz districts remaining
in the United States that have not been developed intensively. Although
some lode mining has been carried on in the county for necrly 70 years, poor
transportation facilities and the failure to discover any large bonanza de-.
posits has discourazed intensive exploitation of the numerous ore bodies
known to exist and has retarded the search for new ore bodies. It is doubt-
ful if more than e few mines in the county have been entirely exhausted;
most known ore bodies have becn developed only helfheartedly. The mountainous
and relatively inaccessible nature of the aren, combined with the thick
mantle of topsoil =nd vegetetion with which most of it is covered, has
rendered prospecting difficult; conseguently, it is probable that more good
lode dlscoveries will be made.

Mining operations in the county are favored by an abundence of timber
and water but are handicapped by a short summer season, heavy winter snows,
lack of developed power, and by high transportation costs, The last-named
handiecap has heen the greatest but is the one that is belng overcome most
rapidl;s by recent and current road-building programs. Wnen transportation
is improved, the further development of lode mining will depend largely
upon tihe skill with which thz known deposits sre operated; so far, no ore
bodies of the type that will stand poor management have been discovered.

For the successful operation of the many emall veins of the region, it
will be necessary first to recognrize and admit their limitations. Although
often they contain 1/2 to 1 ounce or more of g6l per ton, most of them are
too small to repay the large prices often asked by owners or the lnrge
cepital structure often imposed upon them by promoters., Many good veins are
not being worked because they are submecrged under a load of debt or are being
held for exovrbitantly high prices. In reviewing the active operations in
1937, it is the writer's opinion that it is mueh more than a coincidence
that most of the small veins were being operated by owners. Many of these
small veins will pay good returns to owner-operators or to leasers working
on a very cmall scale, but only in exceptional cases will they stand the
overhead neccusary for company operation. So far, even the most profitable
small veins have not been found to warrant operstion on a sezle larger than
25 to 40 tons a day.

Some of the stronger cusrtz veins, such as those at Buffalo Hump and
Elk City, may permit operation on a slightly larger sczle. Past operations,
however, indicate thiat these ore bodies are in short lenses; consequently,
capitdl investment should be kent at 2 minimum until it is proved that
larger outlays are warranted.

~



|

I. C. 7039

The large disseminated ore bodles present an entirely different problem.
Althoush there is a good chance that some fairly l:orze medium-grade ore ,
bodies of this type may be discovered, the lareest disseminated deposits
so far developed were too low-grads to be worked successfully when gold was
$20 ¢67 =n ounce. Higher gold prices and improved transportation have only
recently brought these low—grade deposits within possible commerciasl limits;

consequently, this phase of Idaho County lode mining is still definitely in
If, howeVer, it proves possible to mine these deposits

the pioneering stage.
at o profit, some very large tomnnages may be availsble.
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