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ECONOMIC GEOLOGY AND GEOCHEMICAL
STUDY OF

WINSTON MINING DISTRICT,

BROADWATER COUNTY, MONTANA

F. N. Earll

ABSTRACT

The Winston mining district was studied to determine the present status and future potential of its numerous
mines and prospects and to provide information that would aid in, and encourage future prospecting and develop-
ment. To this end, all accessible workings were entered, mapped, and sampled. Maps of inaccessible workings
have also been included where available, and where no map could be found, the surface was examined and a map
of surface exposures prepared from which some conclusions as to future potential could be drawn.

A second phase of the program involved a geochemical survey of the district. This survey included soil sam-
pling on a rectangular grid pattern throughout the district, plus sampling along a series of line traverses across sev-
eral of the known veins in the district. Results of the geochemical survey are presented in the form of a series of
anomaly maps and graphs, which indicate areas of possible interest.

The examination of individual mines has led to the conclusion that additional ore may be found in several of
them. The geochemical survey indicated the presence of almost all of the known productive properties in the dis-
trict, and in addition has indicated several areas that have not been adequately explored as yet.

INTRODUCTION

PURPOSE AND SCOPE

The investigation of the Winston mining dis-
trict is one in a continuing series of similar studies
of Montana mining districts made by the Montana
Bureau of Mines and Geology. The purpose of
these studies is to provide information on what
has been done and what is being done in the dis-
trict. Wherever possible, conclusions are drawn
as to the future potential of the district as a metal
producer, and suggestions are given as to areas
and methods of prospecting for new ore. Geologic
mapping of the surface is undertaken if such in-
formation is not available from another source.

No detailed map of surface geology was made
in the course of the present investigation; a study
of the geology of the Boulder batholith, which in-
cludes the Winston district, was underway at the
same time. This work, by Montis Klepper, geolo-
gist for the U. S. Geological Survey, satisfactorily
covers features of surface geology of the district.

Vein structures in and around the several mine
groups in the district were mapped in detail, and
underground mapping was done in all accessible

mines. Unfortunately, many of the mines were in-
accessible, and most of the mines that were map-
ped will not remain open more than a few years
longer.

A geochemical soil survey of the district was
undertaken to determine whether a district of this
type could be prospected satisfactorily by this
method. It was hoped that one or more areas of
mineral potential within the district could be
fcund that had not yet been adequately pros-
pected.

LOCATION AND ACCESSIBILITY

The Winston mining district, or the Beaver or
Beaver Creek district as it has sometimes been
called, is on the northeast flank of the Elkhorn
Mountains, in Broadwater County, Montana. The
district, as presently defined, occupies the area
north of the Park district, or essentially the area
lying north of the divide south of Whitehorse
Creek. The district includes the eastern two-thirds
of T.8 N., R.1 W., plus the westernmost column of
sections in T.8 N., R.1E., and the northernmost
row of corresponding sections in T.7N. (Fig. 1).
The small town of Winston, which is a stop on the
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Figure 1.—Index map showing location of Winston min-
ing district.

Helena line of the Northern Pacific Railroad, is in

the northeastern corner of the district.

Access to the district is provided by U. S. High-
way 12, which passes through Winston about 20
miles southeast of Helena. From this highway sev-
eral dirt and graveled roads penetrate the interior
of the district. These include roads up Kimber
Gulch, Kelly Gulch, Tron Age (or Custer) Gulch,
Weasel Creek, Beaver Creek, North Pole Creek,
Staubach Creek, and the unnamed creek on which
the Orphan Boy mine is located. The road from
Winston up Weasel Creek goes through the
center of the district, then over the divide south
of Whitehorse Creek, and down Indian Creek
through the Park district to Townsend. Access
roads lead from the main roads to the numer-
ous mines of the district. Most of the mine ac-
cess roads and the Weasel Creek road above the
junction leading to the Carlson crosscut of the
Kleinschmidt mine are not recommended for pas-
senger car travel.

Elevations in the district range from 4,320 feet
at Winston to 8,360 feet in the southwest corner of
the district. A gently sloping surface in the north-
east quarter of the district leads up to the foothills
of the Elkhorn Range. From there, the surface
rises fairly sharply toward the crest of the range.
The southwestern part of the district is character-
ized by fairly rugged topography, but difficulty of
access is caused more by the dense growth of tim-
ber than by topography.

PREVIOUS WORK

The oldest published work on the Winston dis-
trict is that of Stone (1911), who investigated
lands adjacent to the Northern Pacific Railroad
right-of-way. He gave brief descriptions of sev-
eral of the mines in the district and prepared a
geologic map of the Elkhorn Mountains, which in-
cludes the area of the district. This map, though
uncomplicated by refinements, indicates the gen-
eral surface geology of the district and has been re-
produced in published reports as recently as 1951.
Pardee and Schrader (1933) provided informa-
tion on mines and mining in the district, and com-
piled production records for the district from its
earliest days through 1928. Reed (1951) provided
more recent production data and maps of several
mines that are no longer accessible. Klepper
(1964) has completed a study of the surface ge-
ology of the region and some investigation of sev-
eral of the mines in the district.

The works of Knopf (1913), Billingsley and
Grimes (1918), and Klepper, Weeks, and Ruppel
(1957), although not bhearing directlv on deposits
of the Winston district, provide important data
applicable to them.
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GEOLOGY

EXTRUSIVE ROCKS

The prevalent rocks in the Winston district are
late Cretaceous volcanic rocks of generally ande-
sitic composition, named the Elkhorn Mountains
volcanics by Klepper, Weeks, and Ruppel (1957,
p- 31). Exposures are to be found over a large
area extending from Deer Lodge on the west to
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Townsend on the east, and from Helena south-
ward as far as Whitehall. Total thickness of these
volcanic deposits probably exceeds 10,000 feet
(Klepper, and others, 1957, p. 32), but only a part
of this total thickness is exposed within the Win-
ston district. ' '

Generally speaking, the volcanic rocks are fine-
grained, gray-green to dark-gray andesite. In most
exposures they are massive, though in some they
show a distinct layering. Most of the rocks ex-
posed in the district seem to belong to the lower
member of the volcanic sequence (Klepper and
others, 1957). These rocks are described as being
predominantly fragmental deposits, interbedded
with lesser flows and a few thin beds of welded
tuff. “Banded” layers in the sequence are particu-
larly well exposed along low cliffs beside Beaver
Creek, in sec. 10 and 15, T.8 N, R. 1 W.

As one moves westward across the district, he
moves upward in the volcanic section, probably
into the middle member of the sequence. This
unit is described as being composed of welded
tuff, ash-fall crystal tuff, and water-laid volcanic
ejectamenta (Klepper and others, 1957, p. 32).

One of the most important features of the vol-
canic rocks, from the miner’s point of view, is
their conspicuous closely spaced jointing, which
causes the rock to separate into blocks too small
to be held adequately by simple timber sets yet
too large to be ignored. This widespread jointing
prevents the rock from holding up well in unsup-
ported workings and is directly responsible for the
caving evident at most mines in the district.

INTRUSIVE ROCKS

Intrusive rocks in the Winston district include
small to moderate-size stocks of generally grano-
dioritic composition. Although these stocks ex-
hibit minor differences in mineral composition and
texture, they all seem to be genetically related,
and probably all are offshoots or outliers of the
huge Boulder batholith, which is exposed more or
less continuously west of a line 3 to 5 miles west
of the district. Brief comment on some of the in-
dividual stocks follows.

LITTLE OLGA STOCK

The Little Olga stock is a medium- to coarse-
grained granodiorite porphyry, grading to medi-
um-grained granodiorite in some exposures. The
porphyritic nature of the rock is best exhibited
in the vicinity of the Vosburg mine, where orthc-

clase phenocrysts as much as 3 inches in length
are common. In most exposures, however, the
phenocrysts are much smaller, probably averag-
ing between one-quarter and one-half inch in
maximum dimension.

The rock is composed of plagioclase (var. oligo-
clase), which is the mineral present in greatest
quantity, and orthoclase, quartz, and hornblende,
in decreasing order of abundance. On fresh ex-
posures, the rock is light colored and has a spar-
kling appearance owing to the abundance of
fairly large cleavage surfaces of feldspar grains.

The Little Olga stock is the largest intrusive
mass exposed entirely within the district, its sur-

face area of exposure exceeding one-half square
mile.

FRIEBURG STOCK

The small Frieburg stock, exposed in a more or
less circular area on the east side of Weasel Creek,
in sec. 26, T.8N,,R.1W., consists of medium-
grained, granitic-textured granodiorite. Like the
Little Olga stock, it has a generally light colored
appearance, owing to the scarcity of dark minerals.
Mineral composition includes plagioclase (var.
oligoclase) most abundant, somewhat less ortho-
clase and quartz, and minor hornblende.

EDNA STOCK

The Edna stock is a small body, circular in sec-
tion, located in the SE% of sec. 13, T.8 N., R.1 W.
It differs from the other stocks in being more acid
in composition and much finer grained.

The fine-grained holocrystalline groundmass of
anhedral quartz and orthoclase grains, plus minor
plagioclase, surrounds abundant phenocrysts of
quartz and orthoclase, 1 to 2 mm in length, and
lesser amounts of plagioclase and biotite pheno-
crysts. Such a rock might best be described as an
adamellite porphyry.

Although distinctly different from the other
stocks in the district, this body probably is genet-
ically related to them.

ORPHAN BOY STOCK

The Orphan Boy stock, exposed in the north
half of sec. 4, T.8N.,, R.1W., extends about a
mile beyond the mapped area. It too is somewhat
different from most stocks in the district, being
darker because richer in ferro-magnesian minerals.
In the order of their abundance the constitutent
minerals are plagioclace, orthoclase, biotite, horn-
blende, and quartz.



The rock is medium to dark gray and medium
grained, and tends to weather as dark-brown
boulders.

GENERALIZED GEOLOGIC SETTING

Although the Winston district may be under-
lain at depth by sedimentary rocks such as are ex-
posed in the Park district to the south, none are
exposed in this district. The oldest rocks exposed
are the andesitic Elkhorn Mountain volcanic
rocks, of late Cretaceous age.

After the volcanic activity, minor folds were
developed in these bedded deposits, probably in
connection with the late Cretaceous Laramide
orogeny, and probably only slightly before in-
trusion of the stocks.

Intrusion of the Boulder batholith followed
at the close of the Cretaceous Period or during
earliest Tertiary time. It seems obvious that the
numerous stocks in the Winston district were in-
truded at the same time. Then, after solidification
of the intrusive bodies, the generally east- and
northeast-striking faults were formed. These faults
then acted as channelways for mineralizing solu-
tions rising from the inner and deeper portions of
the intrusive mass.

ORE DEPOSITS

HISTORY AND PRODUCTION

Interest in mining in the Winston area began
with the discovery of rich gold placers at Helena,
and soon after at Confederate Gulch, in 1864. These
discoveries sent prospectors swarming over the
surrounding country and led to the discovery of
additional placers and of the East Pacific vein in
1867, the first discovery in what is now recognized
as the Winston mining district (Reed, 1951).

Although discovery was made in 1867, active
mining did not begin until the early 80’s. Discov-
ery and development of mines in most of the other
productive areas of the district soon followed,
notably on Iron Age Gulch, and in and around the
Little Olga stock. Most of the major mines of the
district had been opened by 1900, and many of
them had amassed enviable production records by
that time.

Production continued, more or less steadily, un-
til 1918, when activity fell off. There is no record

WINSTON MINING DISTRICT, BROADWATER COUNTY

of production between 1918 and 1923, although
some development work was accomplished.

In 1924, production resumed at the January and
Little Olga mines, and in short order most of the
mines in the district appeared as producers. This
period of steady production continued through
1955 but production gradually diminished there-
after as one after another of the mines was aban-
doned. The most recent production of record came
in 1961, mainly from the January mine.

Total production of the Winston district is
valued in excess of $4,000,000 realized from ap-
proximately 150,000 tons of ore (Appendix I). It
has been intimated (Pardee and Schrader, 1933,
p- 212) that although early production from the
district was of value mainly for its gold, the then
current production and ores to be mined in the
future would be of value chiefly for their base
metal and contained silver. This erroneous im-
pression seems to have resulted from the fact
that ores mined in the period 1926-28 came almost
entirely from the East Pacific and Little Olga
mines, and were not characteristic of the district
as a whole. Examination of the total product of
the district through 1961 shows that the value of
gold produced exceeds the total of all other metals
combined, and that the value of gold and silver,
taken together, is more than three times that of
base metals produced. Interestingly, this is almost
exactly the ratio of values that has obtained since
the earliest days of the district’s development. In
short, although the base metals constitute a valu-
able product, the district has been and remains of
interest as a producer of the precious metals.

As has been true of many mining districts,
many times in the 80 years since mining began
there, production from Winston has diminished
and seemed destined to cease. Time after time,
however, mines that have lain dormant have been
reopened to make additional contributions to total
district production. Each time that the mines
close it is commonly assumed that this time it is
forever, but each time, when conditions are right,
the mines have been reopened. Certainly there
are individual mines that have been worked out,
but the present investigation has shown that there
are many that have excellent possibilities for pro-
ducing more ore. It seems unlikely that any will
be large producers, nor will they be of the type
to attract investment by major companies, but the
history of the Winston district need not all be be-
hind it.
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ORE OCCURRENCE

Veins in the district are of two types. First
there are the ‘flat veins,’ actually veins ranging
in dip from horizontal to about 30 degrees. Strike
is variable, but is generally northeast. Veins of
this type are present in most of the mines along
Iron Age Gulch and at the Sunshine mine on
Weasel Creek. They are characteristically de-
veloped in the volcanic rocks adjacent to intru-
sions. On first inspection, these veins might seem
to be controlled by bedding in the volcanic rocks,
but the fact that they pass without apparent inter-
ruption into intrusive rock (as at the Edna No. 2
mine), shows that they are actually fissure con-
trolled. Vein material is essentially quartz-pyrite,
containing very minor base-metal sulfides. None
of these veins has been developed beyond the
oxide zone, thus the vein matter observed is com-
posed of limonite, quartz, variable amounts of gold
and silver, and occasional relict grains of unaltered
pyrite. Veins pinch and swell from place to place,
and are offset by numerous faults, but offsets are
generally small.

The second group is composed of steeply dip-
ping to vertical veins that strike approximately
east-west. Veins of this group are the most com-
mon in the district, and are found in the mines of
Kleinschmidt-Vosburg group, the Stray Horse-Lit-
tle Bonanza group, the East Pacific-January group,
the Hyantha mine, and the several individual
mines in the northern and western part of the dis-
trict. Vein material is again basically quartz-py-
rite, but with the important addition of galena,
sphalerite, and some chalcopyrite locally. In a few
veins, notably the Little Olga, January, and East
Pacific, galena and sphalerite were so abundant
in some ore shoots as to constitute a lead-zinc ore.

Two veins in the districts do not seem to fit
into either of the above groups. The Custer vein
dips steeply northward, yet strikes northeast. Min-
eralization in the Custer vein corresponds, in gen-
eral, to that of the ‘flat vein’ group, and is unlike
that in the neighboring Hyantha vein to the south,
which has produced important amounts of lead
and zinc. The other vein that departs from the
usual is that of the Lily mine. This vein strikes
northwest and dips 50 to 55 degrees to the south.
Again, mineralization seems related to that of the
‘flat vein’ group, rather than to that of the east-
west veins.

All productive veins in the district lie within
or close to intrusive rocks, and it is clear that the

minerals in them were derived from the intrusive
masses. Although the two most productive mines
in the district, the Custer and the East Pacific, are
both on veins in volcanic rock adjacent to intru-
sive bodies, there is no clear indication that this
host rock is more favorable to the formation of
rich or more extensive deposits. Mines such as
the Kleinschmidt and Vosburg, which are com-
pletely within an intrusive mass, have produced
nearly as much, and both the Edna No. 2 and
January veins pass from volcanic into intrusive
rocks without apparent change in the type or de-
gree of mineralization. From this, it can be con-
cluded that the size and value of ore bodies has
been controlled by the strength and continuity
and to some extent the physical condition of vein
structures, rather than by the type of rock in
which they occur.

CUSTER-HYANTHA GROUP
GENERAL COMMENT

The mines herein described as belonging to the
Custer-Hyantha group are those mines clustered
around the mouth of what has been called, for
lack of a better name, Iron Age Gulch, and lying
north of the unnamed west fork of that gulch.
Separation of these mines as a group apart from
the mines of the Iron Age-Lily group, which lie
directly south, is somewhat arbitrary but is based
upon physical as well as geographical differences
in the two groups.

Mines of the Custer-Hyantha group are distrib-
uted around a small porphyry stock that has been
referred to as the Edna stock. Localization of ore is
provided by three, or possibly four, strong vein
structures. The dominant structure is the strong
Custer vein, striking northeast and dipping steeply
north, which is traceable from near the stock con-
tact northeastward to and beyond the old Custer
mine shaft. Perhaps second in importance is the
more or less parallel Hyantha vein. This vein too
is traceable from a point near the contact with the
Edna stock well outward to the margin of the
mine group. The third vein structure of impor-
tance might best be called the Edna vein. It is a
‘flat’ or slightly dipping vein, which girdles the
hill upon which the mine group is located. The
vein, in general, dips inward toward the Edna
stock, and its outcrop seems to nearly circle the
group. It seems likely that the Edna, Edna No. 2,
and General Sherman mines are all on this same
vein, although there is the possibility that two
sub-parallel and very similar veins are involved.
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