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MINING DISTRICTS OF GTHE DILLON QUADRANGLE,
MONTANA, AND ADJACENT AREAS.

By Avrexanper N. WINCHELL.

INTRODUCTION.

The field work on which the following report is based was done
during July and August of 1910 and 1911. Its purpose was to
examine the mining districts of the region rather than to make a
detailed study of stratigraphy or areal geology. All the important
mining districts of the quadrangle and nearly all the mines in actual
operation were visited, though time was lacking for careful inspec-
tion of the workings of many of them.

It 'is a pleasure to acknowledge he1eby ‘the numerous courtesies
received from residents of the Dillon region during the course of the
field work. - Among many others, the following were very generous
in giving time and information: Prof. D. C. Bard, of the Montana
State School of Mines, Mr. R. H. Sales, chief geologist of the Anaconda
Copper Mining Co., and Mr. Oscar Rohn, general manager of the East
Butte Copper Mining Co., all of Butte; Mr. C. L. Dahler, of Silver Star;
. Messrs. J. E. Flint and C. E. Morris, of Pony; Mr. E. T. Hand, for-
merly Government geologist at Macassar, Dutch East Indies, now of
Rochester; Mr. C. E. Kammerer, manager of the Conrey Placer
Mining Co., of Ruby; and Messrs. R. E. Ober, mining engineer, and
P. I. Smith, both of Dillon. .

During the preparation of this report the writer has received
important suggestions and assistance from Messrs. Waldemar Lind-
gren and H. D. McCaskey, of the United States Geological Survey.
He has also had the advantage of a critical exammatlon of the manu-
seript by Mr. F. L. Ransome.

~ GEOGRAPHY.
- LOCATION AND AREA.

The Dillon -quadrangle (see fig. 1) lies in southwestern Montana,
directly south of the Helena quadr&ngle and west of the Threeforks
quadrangle, between parallels 45° and 46° north and meridians 112°

11 )



12 MINING DISTRICTS OF DILLON QUADRANGLE, MONT.

and 113° west. It is about 49 miles wide east and west and about 69
miles long and has an area of about 3,200 square miles. The great
copper-mining district at Butte is immediately north of it, and,
indeed, the Colorado and Clark smelters at Butte are within it.
The quadrangle includes within its borders the northwest third of
Madison County, the northeast quarter of Beaverhead County, all
except the northernmost part of Silver Bow County, and small por-
tions of Jefferson and Deer Lodge counties.

The regions outside of the Dillon quadrangle but included in the
area covered by this report lis both to the east and to the west. The
Pony, Norris, and Virginia, City districts are to the east, in Madison
County, in the western half of the Threeforks quadrangle. The"

o
|49

47|

o
les

100 50 0 100 Miles

...........

FIGURE 1.—Key map showing location of Dillon quadrangle, Mont.

Radersburg district is in the Fort Logan quadrangle, in Broadwater
County, northeast of the Dillon quadrangle. The remaining districts
are in Beaverhead County, just west of the Dillon quadrangle on
both sides of the Bighole basin. The location of the most important
districts in the region examined and their relation to railroads and
streams are shown on figure 2.

TOPOGRAPHY.

The Dillon quadrangle is in general mountainous, but it contains
one large valley, that of Beaverhead and Jefferson rivers from Barratt
on the southwest to Whitehall on the northeast, and numerous
smaller valleys, including those of Passamari River® from Alder to

1 This stream is known locally as Ruby River.
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Twin Bridges, of Blacktail Creek from Dillon southeastward for 20
miles, and of Divide Creek and the northward-flowing water across
the divide from its head. A valley, probably once occupied by a
_ single large river, extends from Silver Bow through Feely to Divide,
and is followed by the wagon road to Melross and by McCarthy and
Nez Perce creeks to the region of Twin Bridges. The history of this
old through valley, which crosses the Continental Divide at an
elevation of 6,300 feet, has not yet been deciphered.

With the exception of a small area in the northwest part of the
region, south and west of Butte, the quadrangle is drained by Jeffer-

o n3 r‘m"» TTE . 12°
% - | B 70X a— PR ]
DEER'LODCE | esdfy™ } & YA\ JEFFERSO
[ Sk \ N 7

d S 20 N v 7
NS e s
b Y MELROSE, A STAR' L0 3
SN \ oisT oISt e
. RABBIT P25
| - Py &\. ot
B - v iR Mmé’ Rl
StieltdnPK) | s R S S/, o D
_ MSSARTHY~ NG S
. RN .

E subdir D\lxjé

oA .
N oLo BALDY, <
MTNY /

&5’

10 ) .10 20 30:Miles

CECECECELCEL

FIGURE 2.—Sketch map of the Dillon region, showing location of mining districts.

son River, which unites with Madison and Gallatin rivers to form
Missouri River in the northern part of the Threeforks quadrangle.
Jefferson River is formed by the junction of Beaverhead and Big-
hole rivers near the center of the Dillon quadrangle. German Gulch
and Basin and Blacktail creeks, in the northwest part of the quad-
rangle, flow northward into Clark Fork, locally known as Silver
Bow Creek, and thence to Columbia River and the Pacific Ocean.

Physiographically the Dillon quadrangle is a portion of the Rocky
Mountain province of the United States. It includes a portion,
about 50 miles long, of the main Continental Divide, which enters
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the quadrangle about 3 miles east of the middle of the north border
and about 5 miles east of Butte, runs southerly 'ohrough Homestake
to Pipestone Pass, thence southwestward to the region of Highland,
thence northwestward to Feely, thence Westward to the head of

German Gulch, thence nearly due north to the northern boundary
of the quadrangle. Near the center of the quadrangle a mountain
valley running southwest and northeast is joined by an abandoned
valley running northwest and then north. The valleys form a VY,
bordered on the southeast by the Ruby Range and the Tobacco
Root Mountains, and on the west by the mountains of the- Bighole
National Forest, McCarthy and Fleecer mountains, and the moun-
tains west and north of Jerry Creek. Between the forks of the Y
lie Red and Table mountains and part of the main range of the .
Rocky Mountains. The lowest elevation in the quadrangle is about
6 miles east of Whitehall, where Jefferson River leaves the quadran-
gle, and the highest is probably the peak of Mount Torrey, at the
head of Birch and Willow creeks near the middle of the western
margin, which attains an elevation of more than 11,000 feet above
sea-level. Several peaks in the Tobacco Root Mountams reach
- nearly the same elevation. :

MINING DISTRICTS.

The mining districts of the Dillon quadrangle are for the most part
in or near granitic intrusions. (See fig. 2.) Thus, the Independence
district is wholly within the area of the Boulder bathohth extending
from Missoula Gulch (in Butte) and from Silver Bow southward to the
Continental Divide. Farther south the Divide Creek district, in the
area of the same batholith, extends from the Great Divide south to '
the region of Moose Creek. The Fleecer Mountain district is in an
area of limestone and other sedimentary rocks which are cut by the
same batholith. The Siberia (German Gulch) district lies near the
contact of the batholith with quartzites and conglomerates.

The Moose Creek district is near the head of Moose Creek, where
the batholith is in contact with Paleozoic limestones. The Highland
district is not far from the head of Fish Creek, near a contact between
the batholith and limestones and sandstones. The Silver Star district
lies close to a 31m11ar contact south of Cherry Creek and north of
Hell Canyon.

The Melrose district, on Soap and Camp creeks, hes in an area of
limestone and sandstone not far from contacts w1th the Boulder
batholith or its outliers. ‘

The Rabbit district, at Rochester, is an area of schists and gneisses
cut by numerous dikes and sills of aplitic gra.mtlc rock, probably
derived from the Boulder batholith.



GEOGRAPHY. 15

The Vipond district occupies a ‘‘park’ between Wise River, Big-
hole River, and Canyon Creek. The chief country rock is dolomltlc
limestone.

The Elkhorn district hes just Wost of the Dillon quadrangle be-
tween the headwaters of Wise River and Grasshopper Creek north-
west of Comet Mountain and about 10 miles southwest of Hecla.
The country rock is a porphyritic quartz monzonite.

The Bryant district, at Ilecla, is near the contact of limestone with
a granitic intrusion, which may be a part of the Boulder batholith -
that has no surface connection with the main mass. The Utopia
district, on Birch Creek, is near the contact of limestone and quartzite
with the same granitic intrusion, and the Argenta district on Rat-
tlesnake Creek is at the contact of limestone and quartzite with
~ what appears to be an outlier of the same rock. :

The Mammoth district is near the head of.South Boulder Creek in
the northern part of the Tobacco Root Mountains in a region where
a porphyritic quartz monzonite is in contdct with old gneisses and
schists.

The Tidal Wave district is on the western flank of the Tobacco
Root Mountains between South Boulder and Wet Georgia creeks.

The country rocks are limestones, schists, and a granitic intrusive . .

" which is apparently another outlier of the Boulder batholith.

The Sheridan district includes Wisconsin, Indian, and Mill creeks
and Ramshorn and Bivin gulches. The country rocks are schists,
quartzites, and limestones cut by intrusions of aplitic granite,
diorite, and monzonite, derived partly or wholly from the same source
as the granitic intrusive of the Tidal Wave district. |

The Alder Gulch district terminates in the Passamari Valley at
Laurin.

The Blue Wing district lies between the Dillon-Bannock road and
Grasshopper Creek, within 4 miles of the western border of the Dil-
lon quadrangle. The country rocks are limestones, quartzite, rhyo-
lite, and diorite. .

The Bannock district is on Grasshopper Creek about 20 miles west
and a little south of Dillon. The ores are contact deposits about a
small boss of granodiorite in limestone with some quartzite.

The Dillon district centers about the town of Dillon, on Beaver-
head River at the mouth of Blacktail Creek. Dillon is an important
town on the Oregon Short Line Railroad, and is the county seat of
Beaverhead County.

The Whitehall district includes the Cardwell district on and near
St. Paul Gulch in the southern end of the Bull Mountain Range;,
northeast of the town of Whitehall, and the Renova district south of
Whitehall in the northern end of the Tobacco Root Mountains.
Igneous rocks are present but are not abundant.
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The Radersburg district is in the Fort Logan quadrangle on Crow
Creek, about 10 miles west of Toston and 75 miles northeast of Dillon,
in a region of intrusions and extrusions of andesite assocmted Wlth
Cretaceous sandstones and shales.

The Pony district is in the Threeforks quadra,ngle near the sources
of Willow Creek, west and south of the town of Pony, which is con-
nected by rail with the Norris branch of the Northern Pacific Rail-
way. The Mineral Hill district extends from Pony westward for
about 5 miles and includes gold deposits in gnelss in porphyritic
quartz monzonite, and in aplite, all not far from the igneous contact.
The Potosi district is about 8 miles southwest of Pony, on the head-
waters of South Willow Creek, in quartz monzonite. The Sand
Creek district is about 10 miles northeast of Pony, in an area of
gneiss. ,

The Norris district is in the Threeforks quadrangle. It extends
for several miles in all directions from Norris, which is the terminus
of a short branch of the Northern Pacific Railway, leaving the main
line at Sappington. It includes the Norwegian, Washington (and
South Baldy), and Upper and Lower Hot Springs districts. The Nor-
wegian district lies halfway between Norris and. Pony, about the
sources of Norwegian Creek, near the contact between quartz mon-
zonite and gneiss. The Washington district is on North Meadow
Creek, about 8 miles southwest of Norris, near the same contact.
The South Baldy district'is about a mile south of Ward Peak in a
region where old gneisses are cut by andesites.  The Upper Hot
Springs district is along Hot Springs Creek above Norris, in a region
of porphyritic quartz monzonite. The Lower Hot Sprmgs district
is on the same creek below Norris and also on Cottonwood and
Burnt creeks, in a region of gneiss near quartz monzonite.

The Virginia City district extends from Junction on the northwest
to. Browns ‘Gulch and Summit, south of the town of Virginia, on
Alder Gulch in the Jefferson Mountains. It includes the Junction,
Nevada City, Browns Gulch, Fairweather, Highland, Pine Grove,
and Summit mining districts, all of which were at one time orgamzed

'The Junction and Nevada Clty districts are confined to the areas
immediately about old settlements of the same names on Alder
Gulch. The Browns Gulch district extends the length of Browns
Gulch to Alder Creek, but the more-important portion is near the
headwaters, where aplitic intrusions cut old gneiss. The Fair-
weather district is at Virginia City, the ore deposits (aside from the
- placers) being chiefly in gneiss and schist. -The Highland district is
on Alder Gulch, about 2 miles above Vlrglma the Pine Grove dis-
trict is next above; the Summit district is near the head of Alder
Creek about a settlement of the same name less than 3 miles north of
Old Baldy Mountain; in these three districts the country rock is
gneiss.
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MINING DEVELOPMENT.
DISCOVERY.

All the earliest discoveries of gold in Montana were made within a
short distance of the Dillon quadrangle. Gold Creek, where gold was
discovered in 1852, 1858, 1860, and 1862, is about 40 miles north of
the quadrangle. Bannock, on Grasshopper Creek, where gold was
‘found so abundantly in 1862 ag to start the first influx of prospectors, .
is on the west border of the quadrangle Virginia City, in Alder
Gulch, where gold was discovered in 1863, is 3 miles east of the
D1110n quadrangle, but Alder Creek flows for several miles in the
quadrangle and has yielded rich returns to placer miners throughout
its length. At present this creek is y1e1d1ng through dredging more
gold than the total from all the other mines in the district.
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PLACER MINING.

During the sixties the placer mines of the region were very pro-
ductive. - The most important placers of the Dillon region at that
time were those in German Gulch, on Silver Bow, Blacktail, and
. Basin creeks, and at Highland on Fish Creek, all in what is now
Silver Bow County; those in Alder, Bivin, and Ramshorn gulches
and on Rochester Creek, in Madison County, and those on Grass-
hopper Creek, in Beaverhead County. This was the period of great
and quick returns for small investments. It is estimated that Grass-
hopper Creek produced $3,000,000 in gold during the sixties. The
great importance of this region at the time is'indicated by the fact
that the first capital of the Territory was at Bannock, where the first
legislature convened in 1864. But the capital was soon transferred
to Virginia City, where it remained during the sixties.

In this decade it is estimated Alder Gulch produced $30,000,000 in
gold. German Gulch produced about $4,000,000 in gold durmo- the
same period, and the other gulches of Silver Bow County probably
yielded an equal amount.

DREDGING.

The gold of placer mines is recovered so easily that placer gulches
are very quickly worked out, at least so far as the coarse gold in
accessible deposits is concerned. Even during the later part of the
sixties many of the placer diggings showed great decrease in yield.
By the gradual installation of ditches, flumes, and hydraulic and
~ sluicing apparatus the life of the placer-mining industry has been
extended for half a century, though with decreasing yield at nearly
all places, except where new and virgin ground was opened by late
discovery or by bringing water upon ground previously too dry to
work. Near the close of the nineteenth century placer mining in
Montana was at a low ebb, the total annual placer production of the
State being only about $300,000. The introduction of dredges
increased the annual output to about half a million, though the
newness of the method and the many difficulties that had to be over-
come caused for a time great fluctuations in the yield. Since about
the first of the century, however, the product has been large and
increasing, and, despite the marked decrease in the amount of gold
won by other placer methods, the annual placer production has
formed an important portion of the total gold output of the State.
The only poor year since 1900 was 1907, when in consequence of the
success of a dredge operated by electric power in 1906 work was
‘partly suspended to permit the construction of two more electric
dredges. Electric power only has been used since 1906.
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DEEP MINES.

Though the first mining in the State was on the gold placers,
attention was soon turned to lodes. Even during the sixties, the
first decade of mining in the State, some little progress was made in
. opening ‘“dsep mines” or ‘“quartz mines,” among the first of which
were the Green Campbell, Broadway, and Iron Rod, at Silver Star;
the Noble, on Wisconsin Creek north of Sheridan (opened in 1864);
the Blue Wing (discovered in 1864), Kent, Del Monte, New De-
parture, and Huron, in the Blue Wing district, south of Argenta; the
Watseka, at Rochester; and the Legal Tender, at Argenta. Only the
richest ore could be treated at a profit at this early date on account
of the extremely high cost of labor and supplies, which were brought
in by wagon train, at first from Pikes Peak, Colo., and later from
Corinne, Utah. ' »

The seventies were marked by a gradual increase in the importance
and number of the deep mines and by a decline in production of the
placers, but the decade was essentially similar to the one preceding.
In 1873 the location of the Trapper lode in the Bryant district led to
the discovery of the Atlantic, True Fissure, Cleve, and other mines
of the Hecla group, which belonged to the Hecla Consolidated Mining
Co. during the period when they produced most largely. Many
. quartz mines, rich only near the surface, were worked out and closed
before the end of the decade. Many mines, including the Nevins,
Only Chance, and others in the Highland district, were worked suc-
cessfully by arrastres, which were relatively inexpensive to install
and which were in favor for the treatment of gold ores during this
period. Smelters to treat lead-silver ores were installed at Argenta
and at Glendale. In 1871 six blast and two cupeling furnaces were
in operation at Argenta, but they found it difficult to obtain a steady
supply of lead ore and soon closed. The smelter at Glendale oper-
ated somewhat irregularly on ore from Hecla until about 1881, when,
under a new management and under much improved COIldlthIlS of
transportation, it entered on a prosperous career which endured for
20 years.

The decade from 1880 to 1890 was a period of rapid development -
and successful operation of mines in all parts of the State. It was
begun by the completion, in 1882, of the Utah & Northern Railway
(now known as the Oregon Short Line, a part of the Union Pacific
Railroad system) from Ogden, Utah, to Silver Bow, Mont. This
road passed through Dillon and Melrose, supplying the tributary
region for the first time with economical transportation facilities.
" The next year the main line of the Northern Pacific Railroad was
completed, and a spur was built from Garrison through Silver Bow to
Butte.

Stimulated by these roads the exploitation of deep mines proceeded
vigorously. The Hecla Consolidated Mining Co., whose mines are at
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Hecla and whose smelter, now dismantled, is at Glendale, paid divi-
dends regularly throughout the decade. Other important producing
mines in Beaverhead County during this decade were the Kent, Blue
Wing, and New Departure, in the Blue Wing district, and the Legal
Tender, in the Argsnta district. Several mines in the Utopia
district were also active. In Madison County mines that had been
prospected in the sixties for gold and abandoned were opened and
successfully worked when railroad construction made silver ore
valuable. The mines of the Tidal Wave district near Twin Bridges
wers worthless in 1864 when first examined, but in 1883 and later
years they became valuable as producers of lead-sxlver ore. Some of
these mines are still producing through the activity of lessees. The
Company mine, on Wisconsin Creek, was discovered in 1864 and was
worked in a small way by Noble & Sons until about 1883, when it
was sold to the Noble Mining & Milling Co., which for several years
developed it much more rapidly. The Broadway and Iron Rod
mines, in the Silver Star district, and the Hendricks and Red Bluff
mines, in the Norris district, were also active at this period. In Silver
" Bow County the Only Chance and Nevins mines, in the Red Mountain
district, gave rather dlscouragmg results, and in consequence very
little was accomplished in Silver Bow County outside of the wonder-
ful activity and success in the Summit Valley (Butte) district.
During the next 10-year period, from 1890 to 1900, the mines of
Beaverhead County reached the acme of their productiveness. About
the middle of the decade the county produced more gold, silver, and
“copper than it has in any later year. This was in part due to the suc-
cessful operations at the mines of the Hecla Consolidated Mining Co.’s
properties on Trapper Creek. The production of the county showed
a marked decrease in gold, silver, copper, and lead at the close of the
decade. In 1895 dredging was first attempted in Montana in the
_placer ground on Grasshopper Creek near Bannock. On certain rich
ground not easily worked by the ordinary methods of placer mining
the dredges were highly successful, but when these were exhausted
the dredges became less proﬁtable, and one of them was-moved to
Alder Gulch, where dredging hias been in progress ever since. Some
work was in progress during-part of the decade in the silver mines of
the Blue Wing and Argenta districts. In Madison County mining
was at a low ebb in 1892, but became gradually more prosperous to
the end of the decade. The construction of a branch of the Northern
Pacific Railway from Whitehall to Twin Bridges in 1897 and 1898
facilitated mining operations on both sides of the Jefferson Valley.
The Leiter mine, on Wisconsin Creek, about 8 miles from-Sheridan,
was in active operatlon during the later part of the perlod The
Thistle mine, in the Rochester district, and several mines in the
Silver Star, Tidal Wave, and Ramshorn districts were productive.
- The Monitor, Revenue, and Galena mines, in the Norris district, were
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in successful operation. The sensational development of- this period
was the Mayflower mine, situated on the border of the Dillon quad-
rangle about 7 miles southeast of Whitehall, which produced more
than a million dollars’ worth of telluride gold ores from pockets and
shoots in limestone.

During the first decade of the twentieth century mining activity
decreased very materially in Beaverhead County. A slight improve-
ment occurred in 1905 and 1906 under the stimulus of high prices
for metals but this did not affect the gold output. In the last years
of the decade activity was checked by falling prices, and at present
(1911) the output is smaller and the development work in progress
is less than at any previous time since mining began on a large scale.

In Madison County, on the other hand, the decade was marked by
continued activity. In 1901 a 120-ton stamp mill was erected at
Pony to treat the ores of the Clipper and Boss Tweed mines. For a
few years (1904-1906) during this decade Rochester was the largest
town in the county, being made so by the extensive operations at
the Watseka mine. Since the Watseka closed very little mining
has been done in the district. The Green Campbell mine, in the
Silver Star district, was reopened, but after a 100-ton' mill had been
built and considerable development work had been done operations
were suspended. Lessees were at work in the Tidal Wave, Sheridan,
and Ramshorn districts of the Tobacco Root Mountains during the
decade -at many mines with very satisfactory results. There was
renewed activity at the Kearsarge mine in the Virginia City district
in 1902, and a 60-stamp mill was erected the following year. Some
mining was carried on near Whitehall. The Toledo mine on Mill
Creek near Sheridan was equipped with a new 150-ton mill operated
by a 640-horsepower plant which supplies electric power generated
by water pressure. The mine was developed by a 750-foot inclined
shaft, but the ore bodies proved unreliable.

During the decade further railroad facilities were obtained in the
region through the extension of the Twin Bridges branch of the
Northern Pacific Railway up the Passamari Valley to Alder. The
Chicago, Milwaukee & Puget Sound Railway, which was completed
to the Pacific coast in 1908, was built across the northeast corner of
the Dillon quadrangle, much nearer to the old Highland mining
district than any other railroad. In 1909 the Gilmore & Pittsburg
Railroad, from Armstead, Mont., to Salmon, Idaho, was built up
Horse Plain Creek, in the extreme southwest corner of the Dillon
quadrangle.

PRESENT STATUS OF MINING.

In 1911 less work was in progress in the mines of the Dillon quad-
rangle than at any time for many years. The decline is due in part
to the apparent exhaustion of the ore bodies, as at the Hecla mines,
and in part to the present low prices of silver, lead, and coppe