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FLUORITE DEPOSITS IN THE DRY CREEK DISTRICT,

NEAR SUPERIOR, MINERAL COUNTY, MONT:iNA

ABSTRACT

Fluorite was discovered in the Dry Creek District,
lilneral County, in 1943 and the first commercisl prod-
uction of this mineral in MHontana was recorded from
this locality.

The minerasl occurrs in three separate prospects
in highly folded and faulted argillites of the Wallace
Formation, Pre Cambrian Belt Seriles.

Fluorite is found in lenses, pods, and as irregular
branching replacements of quartz, carbonates, and car-
bonatized argillites, slong zones of intense carbonste
minerallzatlion., The fluorite-carbonate relationship
indicastes deposltion of fluorite along the same struc-
tures as the carbonate and at a later stage.

Milky quartz represents the first minerelization
in the dilstrict., A4long later structures, the carbonates,
calecite and ankerlite, and then fluorite, were deposited.
Sulphide minerals, galena, chalcopyrite, tetrahedrite,
and pyrite are present in minor amounts, and are later

Paragenically than the fluorite.
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FLUORITE DEPOSITS IN THE DRY CREEK DISTRICT,
NEAR SUPERIOR, MINERAL COUNTY, MONTANA

By

Russell M, Corn

INTRODUCTION

Fluorite was discovered in the Dry Creek District in
1943, 8Since that date, three prospects have been variably
developed., According to their location in the district,
they are the Wilson Creek, Bear Gulch, and Lime Gulch pros-
pects, of which the Wilson Creek and Bear Gulch properties
have recor&ed the fyrst commercsial production of fluorite
in Montana,

Published l4iterature contains only a brief descrip-
tion of the Bear Gulch Prospect, by C., P, Ross of the
United States Geological Survey, (9-205). "Mr. Ross visited
the property soon after its discovery and before any com-
Prehensive development had been undertaken.

The author has long been acquainted with the mines of
the region and has been interested in the Fluorite deposits
8ince their discovery, and has watched with interest their
development, He chose thair geolozy as a thesis subject
for'th1s reason.

The undergzrcund workirgs wore mapped Juring the Christ-
mas recess, 1952, During March and April, 1953, the surface
Workings were mapped and the arenl geology oxamined, Because

Of the great amount of talus covered area, and the extreme
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alteration of the sediments exposed, the author did not
attempt to map the area around the deposits,

The author wishes to thank Professors W, S5, March and
F. S. Robertson for their aid, advice, and guidance during
regearch on the problem, Thanke are also due to Mr. W. &,
Clark and other officers of the Superior Fluorspar Company
for their permission to study the property, 2nd to Don

Cenis for his ai1d in the mapping and examination.

CATION

The Fluorite Prospects are located along the narrow
Valley of Dry Creek about 8 miles west of Superior, and
40 miles southeast of Wallace, Idaho, (Fig. 1). They
are about 12 miles by road from Superior, the nearest
8hipping point at pﬁesent, and can be reached by following
the gravelled road south of the Clarks Fork River west-
ward for 6 miles to Dry Creek and thence southward on the

2raded Forest Service road.

TOPOGRAPHY AND CLIMATE

The area is characterized by extremely ruzzed topog-
raphy., Slopes from 30 to 40 degrees are common and the
relief 4s from 4,000 to 5,000 feet, The prospects are
Close to an elevation of 4,000 feet, and they are below
the heavy snowfall level. The climate is mild, with open
Winters and 20 to 30 inches of rainfall yearly,
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Althouzh once heavily fbrested, the area was burned
Ooff 4n 1910 by an extensive forest fire, BSince then, second
growth Lodgepole Pine and Douglas Fir have reforested the
north slopes, The sduth slopes are grass covered with only
scattered clumps of Mountain Maple, Willow, and other bushes.
-S04l cover 1s light but the steep slopes are covered with
talus and there are few rock exposures.,

On the mein ridses the winter snow depth 48 from 6 to
8 feet, but at the elevation of the prospects 3 feet would
be the maximum to expect., If a program of suétained devel-
Obment or production were planned the County would plow the
Snow and there should be no deterrent to winter work in the
district.

HISTORY :

Placer goid was discovered in Mineral County 4n 1869
and production since then has totalled about {2,000,000.
(6-193), Although no profitable zold lodes were ever dis-
Covered, the prospectors did locate many leads of copper,
lead, and zinec. Placer zold in paying quantities was never
found in the Dry Creek drainage and consequently there was
little search for lode deposits. Althousgh undoubtedly not-
iced by the early prospectors, the fluorite was not feoog—
nized as such until the early spring of 1943, when Mr. Frank
Lanum staked the Fat Chance Claim at Bear Gulch. Later in
1943 the claim was token over by Joseph Brooks, who staked
Séveral other claims in the vicinity. The Spar Mining

c°mpany was formed by Mr. Brooks and others in 1944 some
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Surface developement was done on the claims,

Mr, Ross iisited the prospect during the summer of 1944
and repbrtedAthat the proépéct had been téenched and that a
Dit had been sunk on the fluorite outerop. (9-208). 1In
September of that year the Coeur D'Alene uxtension Fining
°°mpany acquired control of the claims, apparently to finance
furthep developement,

In 1947 several claims were staked near the mouth of the
Dry Fork, a tributary of Dry Creek, and about 2% miles east
of the other.prospects. An adit 100 feet long was driven
On °ne of the claims but no indications of fluorite minerale
1zation were encountered, Theselclaims.are now abandoned,

Early in March, 1948, the attractive deposit on Wilson
Creek wasg discovered aﬁd tﬁe following year the low gzrade
OCcurrence near Lime 3ulch was chanced upon.

The Couer D'Alene Extension Mining Company leased the
t‘fﬂ.leon Creeck and Bear Gulch prospects to Mr. Bettles during
1948 and 1949. 1n the same period Mr, Bettles sub-leased
the Bear qulch property to the Riverside Copper Mining Com-
Pany of wWallace, Tdaho. The property near Lime Gulch was
leased, after its discovery to the Nontana Fluorspar Company.

In 1950 a change of ownership is recorded and the
°°“9P D'Alene Extension Mining Company relinquished its :
h°ld1n88 to the Superior Fluorspar Company. This Company
leased the Wilson Creek property to William E. Clark 1n 1950.
In 1957 Clark transferred the lease to the Howe Mining Comp-~

any ang apparently the company later acquired control of the

Property at Bear Gulch,



The author has presented this rather detailed and com-
Plex history to show that the lack of complete developement
may be the result of too much promotion and not enough in-
terest 1n active mining. This again, may be true in the
Case of exploration., Although the Bear Gulch prospect was
discovered in 1943, the other two properties were not found
until 1948 and 1949. New exploration using the new geologz-
ical evidence may result in the discovery of other orebodies

in the district.

PRODUCTION

In 1948, while under lease by Jay Bettles, the Bear Gulch
and Wi{lson Creeck properties produced 318 tons of 94,6% flour-
1te. These few tons represent the initial production of
fluorite in Montana., The following year the Riverside Copper
Mining Company shipped 422 tons primarily from the claims on
Bear Gulch, In 1950, the last year of recorded production,
Only 41 tons of fluorite were shipped, azain by the Riverside
C°mpany. There has been no report of any production from the
Lime Gulch prospect where hand sorting is not feasible.

The total production has been 781 tons, and assuming
4N average price range between $40 and #50, the value of the
Production would be between 230,000 and 840,000.

At the present time the Riverside Mining Company is
driving 185 feet of Arift from the northern branch of the
Major adit on Bear Gulch. They plan to follow a Diamond

Dr411 Hole ana explore favorable ground intersected by

ri=



this hole beneath the fluorite outcrop. Undoubtedly,
agssessment work will be done on the other properties bub

there 18 nonindication of any extensive developement program,



GENERAL GEOLOGY
Stratqaraphy

The majority of the rocks exposed in the area are Pre-
Cambrian sediments of the Belt Series., These rocks 30,000
Or more feet in thickness, crop out over an extensive sarea
in Western Montana and Northern Idaho.

The Ravalli Group; the oldest formation of the Belt
Series; is an assemblage of light colored siliceous sedi=-
hents, The lower part of the zroup 4s mainly interbedded
arzillites and impure quartzites. A fairly pure quartzite
Series forms the upper part‘of the group.

The Wallace formation; above the Ravalli Group; is made
Up of thin bedded dolomitic, sericitic, slate, blue and white
bandeq argillite, and thin beds of impure ferrusinous and
dolomitic limestone. It is near the top of this formation
that the fluorite prospects are located. Locally the rock
abpears to be banded argillites with some 1 to 4 foot beds
of dolomite. Intense folding, faulting; and carbonate al-
teration and mineralization in the area has obscurred the
Character of these rocks;

Overlying the Wallace is the Missoula Uroup marked by a
thick sequence of brizht red.green,.and purple, shales and
fandy shales, These sediments do not appear to have the
marked structural deformation and alteration found in the
Wallace;

Recent alluvium i{s found along the valleys of the major

8treams 1n the area. (3-675).
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Igneous Rocks

Igneous rocks are very scarce in the immediate aresa
of the Fluorite Prospects. A large diaﬁase 8411 of Pre-
Cambrian Age outcrops less than 10 miles away along the
Idaho—Montané border, This s4ill has been folded and faulted
during the deformation of the sediments. (7=47). (8).
Later dikes and sills of Gretacedus or Tertiary Age, occur
north of St. Regis. These intrusives ére dioritic in char-
acter and vary from a few feet to several hundred feet in
thickness., (2-50). BSimilar bodies have been noted by the
author south of Superior; but few are more than 50 feet thick.
Some stream boulders of this diorite, along Dry Creek and
Wilson Creek, indicate that these intrusives are also pre-
sent 4n ihe Dry Creek District.

These small intrusives may be genetically aasgciated
With the 1daho Batholith whose northern contact 18 along
the North Fork of the Clearwater River, about 35 miies .
south of the prospects,
Structure |

The area is complexly folded and faulted; The geolozic
ﬁ&p of the area, Figure 2, does not show this complexity be-
Cause no detailed work has been.done. The map does show how-
ever, a strong synclinal trend along the Clarks Fork River and
Paralleling the Idaho-Montana border, | |

The most important structural feature of tﬁe area is the
Osburn Fault, a major break, with displacement estimated as
greater than 5 miles, (1-324), Thexfault trends northwest,

and movement has apparently been strike slip.



Associated with this major structure are many minor
faults of varying intensities, The lead-silver, zinc depos-
1ts of Mineral County are very clearly associsted as are
those of the Couer D'Alene's, with the subsididary fractures
of minor displacement, Faulting in the Dry Creek district
18, 1n all probability, associated with the Osburn Fault or
With the major subsidiary structures carried throuszh from

the Couer D'Alene rezion to the west,

1Tk
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PHOTOGRAPHS OF THE BEAR GULCH PROSPECT



PLATE I
PHOTOGRAPHS OF THE BEAR GULCH PROSPECT

Fig., 1

A view of the outcrop
on Bear Gulch showing the
mjlky quartz blowout and
the general topographic con-
ditions of the region.

Fig, 2

The north wall of the
outcrop pit showing the
irregular veinlets and
stringers of quartz and
fluorite,

Fig, 3

A view of the portal

Of the major adit, Bear
Gulch,




DESCRIPTION OF PROSPECTS

The Bear Gulch prospect is situated in the NW, %,

See, 31, T, 1f N., R, 27 W., and near the end of the ridge
between Bear Gulch and Dry Creek,.

The only type of rock encountered or exposed on the
Prospect 1s a banded, black and white arzillite., -Bands are
from § to 2 inches thick with the 11zht material generally
dominent, ‘ Plate 5, Figure 2 1s a view of some of the cone
torted matehial of this description. 'These bénds, represent-
ing bedding, now show cong&iderable flowaze and the rock frac-
tures {ndependently of the bedding,

Under the microscope this materjal 48 a very fine mass
of guartz and feldspar, locally obscured by carbonate and
Dilky quartz mineralization. The mineral grains are {rre-
Sular with very sharp angular boundaries, and vary a great
deak in size., These relationships are shown in Fiéures 1
and 2, Plate 7. Samples taken near the fluorite mineral-
1zation, show only incipient carbonates and no other alter-
ation products present.

The impressive feature of the Bear Gulch prospecﬁ'is the
large milky quartz blowout, which forms a conspicuous land-
mark neaé the fluorite outcrop. This mass of milky quartz
strikes N, 80° Wiy A8 aboﬁt 150 feet longz, and 20 to 30 feet
Wide. Similar but smeller blowouts are present in the dis-

trict, but are not associated with fluorite. The quartz mass
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does not have vein-like features, but rather those of a re-
Placement body, and 1s marked by irregular walls and appears
to feature out into small veinlets, Similarp milky quartz
Veinlets are concentrated along the crests of the larger
tight folds in the area., The author believes that this mass
of quartz replaced the argillites along & tizht fold or a
-Tault zone, Suggestive of this origin is thé contortion of
the bedding near the prospect,:

As prevalent as quartz or perhaps more 80, 1n the arzil-
11tes, 18 carbonate alteration and mineralizafion. The pre-
dominent carbonate found at Bear Gulch is Ankerite, Cat0zem
(Fe, Mg) 003. It 18 1dentified by‘its 11 2ht gray colof,
nonbeactivity‘with acid, and optic indices. The orange and
Pﬁd color of the soils and wesathered méterial is due to lim=-
onite derived from this mineral. Also present are minor sid-
erite veins, and, as evidenced by acid reactions, calcite.
The ankerite‘reaches its greatest developement near the west
end of the quaﬁtz blowout where it replaces the arzillites
8nd quartz and forms irregular pods and veins, {(Flate 2
Figures 2 and 3)+« The éed1ments are so altered and veined
that the bedding is, in most cases, obliterated. ;

» It 18 in this zone of intense carbonate mineralization
that the fluorite has forméd, replacing quartz, ankerite, and
the alterea arzgillite. The rlﬁorite is found as irrezulap
POds ang ienses from an inch to 6 feet in diameter, The
@pparent preference of the fluorite is for the areas of high

carbonate content. Quartz replacement may have been guided

-15-



by shatterinz since the more massive and solid quartz is
not mineralized, Also the quartz, where it is being replaced
18 highly shattered and crumbles upon the touch, These fea-
tures can be seen on the geological maps of the outerop and
adit A, (Plate 2, Pigures 2 and 3)e

The color of the fluorite varies, as in the other two

Prospects through colorless to pele, blue, green, and lavender.

Exposure to sunlizht rapidly causes the fluorite to lose all
¢oloring, and with weathering, it decrepitates to a mass of
Tine sugary grains., The mineral can be 1dentified under the
mieroscope by 1ts hardness, transparancy, and 1sotrop1§m.
When free from énclosing rock, the fluorite is quite pure and
Semples of fluorite from the outerop run‘98.6% CaFo,

This prospect is the only one in which sulphide minerals
8re present in megascopic amounts, Galena and tétrahédrite
Peéplace ankerite and quartz in one small spot in the outerop.
(Plate 2, Figure 2), Polished sections when examined micro-
S8copically revealed chalcopyrite replacing some of the tetra-
hedrite, These minerals are later than the fluorite, and
although some replacement 4s noticed, the preference has been
for carbonate and quartz, No large sulphide particles were
8een in the underground workings but microscopic examination
Tevealed particles of galena, tetrahedrite and pyrite present
in the carbonates, Microscopic particles of pyrite similar
to those at Wilson Creek were noticed in some of the carbon-
atized sediments, but nowhere in contact with fluorite or

other sulphides.
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Structure

The general strike of these rocks near the prospect is
northwest, but the dip varies greatly due to folds and faults
present, Faults have a general northwest strike and are
steeply dipping. They vary in size from small seams to those
with 1 foot or more gouge. Sheeted fault zones of 20 to 30
feet wide are present and locally provide areas of breccia-
tion, Most of the faulting appears to be post mineralization
and is responsible for the jointed and sheeted character of
the fluorite.

Development

’ Two small adits were driven under the outcrop, one at a
depth of 20 feet and the other at 90 feet. Production from
'thé prospect came from these and surface working. The major
workings have been near the camp at the bottom of Bear Gulch,
and agzrezate sbout 600 feet of drift. The adit branches, and
neither branch has reached the area below the fluorite out-
Crop or intersected favorable mineralization. (Figzure 5,
Plate 2), At the face of the north branch there is a dia-
mond dr41l hole, but unfortunately, the author could not ob-
tain any i1nformation about 1t.

The only buildings on the prospects are here and con-
818t of a bunkhouse, two tool sheds, and a compressor shed.
This property has received the greatest amount of attention,
a8lthough the mineralization is not as encourazing as in the

#1lson Creek prospect.
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PLATE I
MAPS OF THE BEAR GULCH PROSPECT

Fig. 1

Topographic Map of the Bear Gulch Prospect

Geqlégic Maps

Fig. 2, Pit Walls
PFig. 3. Adit A
Fig. 4. Adit B
Fig. 5. Adit C
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FIG. |

TOPOGRAPHIC MAP OF THE BEAR GULCH PROSPECT

ADAPTED FROM GC.P. ROSS, U S G S, BY R. CORN
CONTOUR INTERVAL 25 FT. scALE Qe e Rl00
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FIG. 3
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FIG. 4
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PLATE T1T

PHOTOGRAPHS OF THE WILSOM CREEK PROSPECT



PLATE III
PHOTOGRAPHS OF THE WILSON CREEK PROSPECT

Fige. 1

A view of the surface
workings on the Wilson Creek
Prospect.

Fig, 2

A view of part of Cut A.

Wl 5

A closeup of part of the
face above showing the irreg-
ular replacement exhibited
by the fluorite.



Ihe Wilson Creek Prospect

The Wilson Creek prospect 1s about 1% miles up Wilson
Creek and in the NW, %, Sec. 1, T, 16 N,, R, 27 W. The
prospect can be reached by following an ungraded road,
passable for trucks and Jeeps only, which branches from the
Forest Service road s8lightly below the mouth of Wilson Creek.
Host Rock |

The sediments near the Wilson Creek prospect are banded
argillites, {nterbedded with beds of massive, blocky, impure,
dolomite, from 1 to 4 feet thick. The argillite near the
fluorite zone is altered by carbonate mineralization till few
of the original features are left except some banding and a
thin bedded, shaly, appearance, Tn this respect, and under
the microscope the rock 1s similar to the altered sediments
at Bear Gulch,

The dolomitic beds are 2 dense, fine-grained rock, eX-
tremely homogenous in color and other characteristics, The
individual beds vary in coler from gray, ‘green, and brown to
black., Near the mineralized zone these beds are recrystal-
lized, and as the argillites, are replaced by caleite and
siderite, The carbonate mineralization 1s not widespread
throughout the area but occurs only in a narrow zone near the
Tluorite. The alteration bleaches the country rock and is

easily noticed when not obscured by siderite.

Mjnerglizatjog

Quartz is present near the fluorite but only as a few
thin disconnected veinlets, These are not 28 1mpressive or

thick as in many other areas 4in the district where fluorite

and carbonates do not occur,
Sops



Carbonate mineralization is intense in a zone striking
about north-south and about 50 feet wide, ‘This zone does not
extend north of the major cut. The southward extension had
not been delineated, Locally calcite has completely replaced
the sediments and appears in masses and veins, cream colored
and coarsely crystalline, BSiderite, the other carbonate
noticeable in this zone, 18 found as blotches and irregular
patches 1n a dolomitic bed, and ss small veinlets throughout
the area,

Near the center of this carbonate zone the fluorite
occurs as {rregular stringers and blotches replacing the
altered argillite, dolomjte, and the coarse crystals of
caleite, The zgreatest amount of fluorite is in Cut A, »
where the mineralized zone containing sbout 30% fluorite, 1is
exposed for nearly €0 feet and 1s more than 5 feet wide.
(Figure 2, Plate 4). The fluorite mineralization strikes

north and appears to dip 759 to the east, Coarse crystalline

caleite with some fluorite appears at the south end of Cut B.
(Pigure 3, Plate 4), Some small stringers of fluorite are
found, but Cut A i1s the only ome with a minable gquentity ex-
posed,

The fluorite stringers seem in many spots to widen with
depth, The depth exposed can not make this conclusive but 1t
does 1ndjcate that the fluorite mineralization may be better
at depth, The relationship of fluorite and carbonate are
shown in the maps of the cut faces. (Plate 4). Figure 3,

Plate 3 i1s a photograph of the intricate and irregular branch-
ing shown by the fluorite.

-26-




Pyrite 1s the only sulphide present, and then only as
micrescopic particles replacing siderite and the altered sed-
iments, Dark,yellow, the material was partly oxidized and,
althouzh negative to all etch reactions, was slightly mag-
netie, The pyrite was not noticed in contact with fluorite
and thetr relative age could not be determined. It is pro-
bable that the mineral formed contemporaneously with the
sulphide at Bear Gulch and 48 therefore later than the
fluorite.

Struecture

The contorted folding and flowage noticed at Bear Gulch
12 not present near this deposit. The sediments do appear
to be tightly fplded and faulte have developed along the axis
of these folds, General strike of the bedding 41s north and
.the dip 18 steep.

Bedding plane faults and axial faults are present but
do not appear to be of any large displacement, One large
fault, with nearly 2 feet of gouge crosses the prospect and
is clearly post mineral in age. Some minor faulting is
associated with this feature,

Development

The workings on Wilson Creek consist only of surface
trenches and cuts arranged in step-like fashion on the hill=-
side, Figure 1, Plate 3 is a view of these workings. The
major cut, from which several hundred tons of ore were taken
is about 60 feet long, 40 feet wide and 30 feet high. The

others are smaller and do not show minable ore.

Sowh



PLATE 1V
VAPS OF THE WILSON CREEK PROSPECT

Fig. 1. Plan View of Surface Cuts

Geolozgic Maps

Fig. 2. Cut A
FiSQ 30 Cuts B and C
Pigi 4, OCut D
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PLATE V

PHOTOGRAPHS OF THE LIME GULCH PROSPECT
AND
GEOLOGICAL FEATURES IN THE DISTRICT



PLATE V

PHOTOGRAPHS OF THE LIME GULCH PROSPECT
AND
GEOLOGICAL FEATURES IN THE DISTRICT

11Ty al

A view of the Lime
Gulch Prospect, looking
west and up Dry Creek.

BT ND

A view of tight drag
folds 41n the banded argil-
lite Bear Gulch.

Fig., 3

Bleaching caused by
alteration along a small
fissure in banded argil-
lite near the Wilson
Creek prospect.

A



Zhe Lime Gulch Prospect

The Lime Gulch prospect 1s located in the NE. %,
See. 31, T, 17 N., R. 27 W., and about % of a mile west of
the mouth of Lime Gulch. The workings are about 300 yards
above the Forest Service road and can be easily reached.
Host Rock

The host rock in the immediate area 1s a fine grained,
highly s1l1ceous, white to tan argillite. The rock is uni-
form over the areas cut by the trench and adit, and under
the microscope the original fine gratined texture is obscured
by Many smell spots of carbonate and fluorite, with local
®nlargement of the quartz and feldsper zrains.
fineralyzation

The mineralization sequence is similar to that of the
Other deposits., First the milky quartz filled fractures and
1rr°8u1ar1y replaced the argillite in a brecciated zone.
Later the carbonate minerals were deposited, in this case,
the dominant ankerite and minor veins of siderite, The sid-
®rite appears to have been deposited at an earlier stage than
the ankerite, The ankerite is found f1lling fractures in
8Pots, but mainly as a fine grained replacement of the quartz
end feldspar grains.

The fluorite, similar to that in the other deposits,
Peblaced quartz and snkerite in the breccia zone, and 1is found
88 small spots and blotches replacing the carbonatized rock.

The milky quartz that 1s being replaced by the fluorite 1s
highly shattered and crumbles at the touch.
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In this prospect a vug was opened snd crystals of
quartz, fluorite; and snkerite were present, The ankerite
and fluorite crystals were around the quartz and a fow crys= .
tals of ankerite were on the quartz. The fluorite seemed to
have grown around and replaced the enkerite crystals present.

Sulphides were observed in the fine grained carbonate
mineralization, They were tetrahedrite and chalcopyrite,
otcurring as very small particlesvin the carbonatizéd arzil-
lite, :
Structure

The prospect is about 400 yards west of the contact of
the Wallace formation and the overlying Myssoula gZroup.

General strike of the rocks is northerly, and the M1 ssoula

rocks, competent sandstones, have a uniform dip of 60° east.

The contact 1s not visible and is marked by & topographic

Low, Apparently a fault contact of some magnitude, 1t

appears to be essentially vertical with a strike of north

o
20° west, The fault was nowhere exposed, although the author

traced the contact to a point more than 1000 feet above the

Prospect. Here argillites were exposed, similar to those at
the prospect, and in places suggzest tight folding end an

apparent d4p to the west.

The mineralization is in a breccia zone probably

associated with this large fault. Brecciated material 18

®Xposed along the contact and above the prospect.

Minor faults are present along the western wall of the

8d1t, These are post mineral, and have & general northerly

8trike and a steep dip.
-35=-



Development

The prospect near Lime Gulch has the poorest exposure
of mineralization of the three, and the ore needs benefi~
ciation to become commercial, Development work consists
of 8 large surface trench and an adit 185 feet in lengih.
Fluorite 1s encountered throughout the adit, although,
the best mineralization 1s within 75-f96t of the portal.,
(P1gs 2, Plate 6). it

~-%6-



PLATE VX
MAPS OF THE LIME GULCH PROSPECT

™May X Plan View of the Surface

Geologic Maps

Pig. 2. The Adit
Fig. 3. The Cut
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FIG. |

PLAN VIEW OF SURFACE

LIME GULCH PROSPECT

SCALE 1'=50°
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MINERALOGY AND PAE&GENES[S
Milky quartz, the first mineral deposited, fills £18~

8ures and replaces the country rock, It does not appear %0
be genetically related to. the deposition of the fluorite.

The carbonate minerals very clearly reblaoe the quagtz
and argillites as shown in thin sections. (Plate 8, Fig. 2)s

Coarse, erystalline ankerite from Bear Gulch definitely in-

vaded and replaces the milky quartz in the blowout. Mejor

Prefererce of the carbonates was for the sediments., The

carbonates have replaced the éediments as minute crystals

and as larger enveloping masses blotting out the original

texture, They also have infiltrated along cracks and sem

%o form between and around quartz grains. (Fim. 3, Plate 7).

Caleite and ankerite are younger than the gqderite end are

foung fissurring and replacing the mineral.

Fluorite replaces quartz, carbonate, and the altered

S8ediments with preference for areas high 1n-c§rbonate. Where

the fluorite 1s found with quartz, the quartz 1s extremely

80Tt and crumbles readily as if the quartz had been shattered

before replscement by fluorite. The fluorite at times fis-

Sures the other materials, but generally the contacts aré

Bli@htly irregular with little apparent {nvasion.

pyrite and
in the pro-

Sulphide minerals, galena, tetrahedrite,

¢halcopyrite are present only in gmall amounts,

SPects, ALl are later than, and replace tho carbonates THRKE S

&nd sediments, Only in the Bear qulch prospect were any of

the sulphides tn contact with the fiuorite. Here saiend

Was observed to f£111 cracks in the fluorite and 1o partially

replace 1t. 2940 8
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Although no areas of large contact between galena and
tetrahedrite were found, the smooth boundary of tetrahedrite
1n°1UBidns in galena showed simultaneous deposition. 1In
the samples from Bear Gulch chalcopyrite was observed fissur-
Ping and peplacing the tetrahedrite. Some small particles
Were noted 1n fissures in the galena, ;

These three minerals from direct snd indirect evidence,
are all later than the fluorite, No relationship could be
®stablished for the pyrite, although 1t seems probable that
1t was deposited with the other sulphides and after the fluorite.

Calcite £41ls post minersl fractures in the quartz,
Carbonates, and fluorite., Some fissures are seen in galens

but none of the other sulphides exhibit this, Fluorite has

been nost, susceptible to shattering and has the same appear=

anc? in the three prospects.



FiG. 3

PARAGENESIS

@ fluorite

tetrahe qq]enq
nte
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" PLATE VII
PHOTOGRAPHS OF THIN SECTI?NS FROM THE SEDIMENTS
NEAR FLUORITE MINERALIZATION

Fig. 1

Essentially unaltered =
rock, showing the angularity
of the mineral grains.

Fig. 2

Altered rock, contain-
ing carbonate mineralization
and showing size variation
among the mineral grains.

Fig. 3

A minute quartz vein-
let partly replaced by car-
bonate, showing the infil-
tration of carbonate along
crystal and grain boundaries.




PLATE VIII

PHOTOGRAPHS OF THE CARBONATE AND FLUORITE RELATIONSHIPS

Fig. 1

Calcite replacing sid-
erite, Wilson Creek Prospect,

Fig. 2

Fluorite replacing ank-
erite, and ankerite replac-
ing quartz, Bear Gulch Pros-
pect.

Fig. 3

Fluor4ite replacing
coarse calcite, Wilson Creek
Prospect.
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PLATE TX
PHOTOGRAPHS OF POLISHED SECTIONS OF SULPHIDE MINERALS
BEAR GULCH PROSPECT ‘

Fig. 1

Galena replacing quartz

Fig. 2

A tetrahedrite inclu-
sion in galena, showing a
smooth continuous boundary.
Surface etched with FeClB.

B4l oS

Tetrahedrite replacing
quartz and being replaced by
chalcopyrite.
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ORIGIN

The three prospects are in different structural and
stratigraphic settings, and at first glance, fluorite
appears to be the only similarity among them, There
also is a variance in the type snd amount of the car-
bonate, quartz, and sulphlde minerals. However, if the
mineralization sequence is reviewed, the minerals other
than the carbonates are shown to have little or no ef-
fect upon ore deposlition, and the diff'erences can be
discounted,

The depositional history in the dlstrict can be

summarized as follows:

1. Intensive folding and faulting followed by
extensive mlilky quartz mineralization,

2s The deposition of carbonates and fluorite.

3¢ . Sulphide mineralization.

e Late faulting which shattered the fluorite,

followed by minor calcite deposition.

Carbonate mineralization in the three prospects
varies from calcite to ankerite, This varlation prob-
ably represents a change in depositional environment
rather then an essential difference in the character
of the carbonste solutions. The deposition of fluor-

ite along the carbonate zZones, and the similarity of

-l -



replacement, show that the fluoritizing solutions were
from the ssme general source, and that these and the
carbonate solutions were implaced along the same struce
tures. ‘

There 1s no indication that sulphide bearing sol=-
utions were associated with those depositing fluorite.
Rather, it is supposed that these are later solotions
influenced by the presence of carbonate and quartz.

This explains the sulphide variations in the prospects.
Few, 1f any other occurrences of fluorite are
similar to these irregular replacements. The large dep-

osits of the Kentucky-Illinols region are replacement
veins in limestone. Here hydrothermal calcite was depos-
ited in these veins and then replaced by fluorite, a
sequence similar to that at Dry Creek. (5-83). Other
deposits are fissure fillings and replacement bodles
assoclated with granitic intrusives.

In these deposits the accessory minerals, barite,
and sulphidos, are assoclated with the fluoritizing
solutions. In the Dry Creek prospects, barite was not
present, and the sulphides are definltely later than
the fluorite.

There is no indicatlion of the source for the miner-
alizing solutions. They possibly are from the same igneous

body from which the diorite dikes have been derived.
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