








Most of the Precambrian rocks in the area have very pronounced foliation and many exhibit well developed
lineations. Foliation is primarily a product of alignment of biotite, muscovite, chlorite, and amphibole, or seg-
regation of these and other minerals into discrete layers, Layering in most cases was probably developed by
metamorphic differentiation processes accompanying cataclasis. Although foliation in some of the metasedimen-
tary units such as the lime-silicate marble may represent strongly modified relict bedding, foliation in all rocks
of the area is probably best attributed to strictly metamorphic processes.

Linear features are quite abundant in many of the foliate rocks and occasionally oecur in nonfoliate varie-
ties, Recorded lineations include biotite, muscovite, and chlorite streaks, aligned amphibole crystals, stretched
quartz rods, feldspar crystal laths and lenses, Mn and Fe oxide smears, and axes of minor folds and erenula-
tions. The interrelationships of these linear features suggest that the area has been subjected to three or more
periods of deformation. Mineral lineations lack consistent plunge directions and axial trends of minor folds and
crenulations are quite inconsistent with most mineral lineation trends and with each other, which probably indi-
cates successive refolding of older established trends. In some outerops two distinct sets of crenulations have
been masked by the development of prominent minor folds with unrelated axial trends. Axes of a few minor folds
have been clearly refolded and at several localities small pegmatite dikes cutting previously folded gneiss have
themselves been folded. Further evidence of multiple deformational episodes in the area includes the presence
of folded shear zone tectonites, shattered and brecciated tectonites, and multi-generation joint systems.

ECONOMIC GEOLOGY

Economic interest in the Centennial Ridge district is principally related to primary and placer gold and
gold-platinum deposits, Rare earth bearing pegmatites of questionable productive potential are also considered.

Primary Gold Deposits

As tar as is known, total ore production in the district has been from primary gold deposits. The gold oc-
curs in quartz veins that parallel the foliation and schistosity of biotite and hornblende rich gneisses and schists
of the Mafic Series. At the Free Gold claims on top of Centennial Ridge, free gold associated with limonite
(after pyrite) was extracted from a two foot wide vein of gray quartz (Hess, 1926, p. 129), Many of the quartzose
veins in the area contain considerable soda feldspar, hornblende, and calcite, and gold is reportedly associated
with decomposed hornblende., At the Utopia mine small amounts of gold occur along shear zones in a hornblende
schist, and Dart (Osterwald et al, 1958, p. T6) reports that much of the gold is associated with garnets and quartz
streaks., Ore control at the Centennial mine (the third producer in the area) is appérently similar to that at the
Utopia workings. Emplacement of the mineralized quariz veins is believed to be genetically related to emplace-
ment of the pegmatites which also are confined chiefly to Mafic Series units.

Primary Gold-Platinum Deposits

Primary gold-platinum deposits have been reported from numerous localities throughout the district (Table
1). The gold and platinum group elements platinum, palladium, iridium, osmium, rhodium, and ruthenium are
apparently associated with sulphides and/or arsenides which have been concentrated as fracture and breccia fill-
ings and pods where shear zones, faults, or quartz veins cut Mafic Series or particularly amphibolitized meta-
igneous rock units. This relationship suggests that much of the primary gold-platinum ore is derived from mafic
to ultramafic parents, although conceivably completely unrelated mineralizing solutions could have introduced the
metals into the area along the numerous faults and fractures.

The best known assay values are from small sulphide masses and adjacent sulphide rich zones in mafic
host rocks. Maximum sulfide concentrations are generally found associated with graphitic fault gouge, brec-
ciated mafic mylonites, and strongly chloritized wall rock. Sulphide veins up to four inches thick have been
reported in drifts cutting the upper Middle Fork Creek shear zone (Independence Gold Mining Company claims).
Pyrite is the predominant sulphide in these deposits, although small amounts of arsenopyrite and zobaltian pyrite
may be present. Most of the deposits show at least some degree of sulphide alteration to limonitic mixtures,
commonly as aureoles, and the cobaltian pyrite is usually coated with a reddish brown hydro-hematite, Occur-
ring with the sulphide masses are chlorite, epidote, calcite, dolomite, siderite, alum, and minor quartz with
occasional prehnite. Chalcopyrite may occur locally along with small amounts of malachite, azurite, and
chrysocolla.

The mineral occurrence of the platinum metals is not known; however, considering the presence of arsenic
in these ores and the recognition of platinum arsenide (sperrylite, PtAsz) at the New Rambler Mine workings a
few miles to the southwest, the platinum metals probably occur in small crystals of sperrylite disseminated in
the iron sulphide. They may also occur in cooperite, a platinum sulpharsenide (Pt(AsS),), although this mineral
has never been reported from the region. Kohanowski (1953, report on Independence Gcﬁd Mining Company
claims, E. K. Burhan, personal files) tentatively identified platiniridium from several Independence Mine sam-
ples, but none was observed by the writer during this investigation.



Claim

Utopia (a)

Free Gold (a)

Queen (b)

Queen (94)

Kentucky Derby (c)
Kentucky Derby (302)

Kentucky Derby KD2 (d)

Independence (c)
Independence (c)

Independence (a)

Independence (303)

Independence 12 (d)

Cliff (b)
Empire (b)
Empire (b)

Columbine (111)

Queen Mill Placer (c)
Independence Placer (c)

Fall Creek Placer (c)

Archer Placer (c)

Table 1.

Assays from the Centennial Ridge Gold-Platinum District

Au
oz.

Tr. 1o
3,46

.08 to
2,54

0. 36
0.08

0. 01

(a) Geol. Survey Wyo. files,
{b) Assay values reported by F, L., Hess (1926).
(c) Private communications.
(d) Assays from Paul Theobald, U.S. Geological Survey, Denver, Colorado.

Analyst, C, E, Thompson.
Numbers refer to sample locations on Plate 1, samples analyzed by D. B. Field, NRRI,

n.d. No determination

+ Present

Ag Pt
OZ, 0Z.
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1.64

n.d. n.d
1,0 0.03
0.02 -
n.d. 0.0032
n, d, ?
n.d. ?
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n.d. 0.0128
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? Questionable assay, not listed

Ir

0z,

n, d,

n,d.

0.05

0.0%

T,

Pd
ozZ.

n.d.
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0,01

T,

11 o I8

1 g

Values are approximate in ounces per ton,

Ru Rh
0Z.

n, d. n,d
n, d, n.d.
n.d. n.d
n.d n.d
n.d 0, 41
Ii.id 0. 45
- 0,0302
n.d n.d.
n.d n.d
o | n, d
n.d n.d
T, Tr, 7
= Tr. o
Al o -

L.aramie, Wyoming.



Like the platinum metals, gold and silver are also associated with the sulphide masses, gold probably
chiefly in the free state and silver as finely disseminated argentite (AgyS), proustite (Ag3AsS3), or argentifer-
rous galena ((Pb, Ag)5). Minor amounts of nickel are also present in some of the deposits.

The origin of the primary gold and platinum metals deposits is poorly understood. The close association
of these deposits to mafic host rock very strongly suggests a genetic relationship. It is tentatively postulated
that the platinum metals were derived from mafic rock sulphides by hydrothermal activity during late Precam-
brian time. This hydrothermal episode was probably related to pegmatite emplacement, and was likely the same
event that was responsible for the formation of quartz vein associated primary gold deposits, As the gold bear-
ing solutions migrated along fractures and shear planes in mafic rocks, platinum bearing sulphides may have
been extracted from wall rocks, concentrated in the solutions, and deposited toward the surface in available low
pressure openings. Some of these deposits may have been further remobilized at the time of Laramide faulting
and brecciation, and redeposited in accord with the later structures,

Primary Deposit Mines

Most of the mines in the area have long since been closed and abandoned. Mine buildings are either gone
or are in conditions of hopeless disrepair, and underground workings are essentially inaccessible due to caving
and/or flooding, Consequently, subsurface information is based primarily on old mine records and reports.
Brief discussion of a few of the more important mines in the district is given below.

Centennial Mine. Sec. 4, T.15 N., R.78 W. The Centennial Mine, the first known lode mine in the dis-
trict, was opened in 1876 (Beeler, 1806, p. 11}). Several drifts and prospect pits were developed in iron stained
hornblendic gneisses and schists about one mile south of the village of Centennial, Free gold was present assoc=
iated with shear zones and quartz veins, and a total production of at least $20, 000 in free milling gold ore was
realized. Ore production ceased when the workings penetrated a "flat fault'" which supposedly cut off the miner-
alized 2one,

UtDEiﬂ Mine. Secs, 4and 9, T.16 N., R.78 W. Three westerly trending drifts were opened in schists and
gneisses of the Mafic Series in the early 1800's near the base of Centennial Ridge about one-quarter mile south
of the Centennial Mine workings. Small amounts of gold were associated with shear zones, quartz streaks, and
garnets in hornblende schists (Dart, 1929). Cross faults were supposedly responsible for cutting off the miner-
alized zone as was the case in the nearby Centennial tunnels. Minor amount of gold associated with decomposed
hornblende in flelsic veins paralleling schistosily were reported from the Utopia workings upslope from the main
drifts (Hess, 1926, p. 129). Assays of samples collected from the Utopia tunnels by Dart in 1929 (p. 8) range
from 0-1.64 ounces of silver and a trace to 3.46 ounces of gold per ton.

Free Gold Claim. Secs. 8and 9, T.15 N., R.78 W. The Free Gold claim, originally known as the Billy
Waters, is situated on top of Centennial Ridge. Nearly 800 feet of surface workings have been developed along a
two foot wide gray quartz vein that parallels schistosity of the surrounding hornblendic and chloritic schists of
the Mafic Series. The quartz carries oxidized pyrite and free gold and reportedly at least 100 tons of ore was
milled (Hess, 1926, p. 129).

Platinum City Mine. Sec. 16, T.15 N., R.78 W. The Platinum City Mine is located on a wide belt of am-
phibolitized meta-igneous rocks in mafic gneisses and schists along the lower east flank of Centennial Ridge a-
bout two miles south of Centennial, Several prospect drifts and crosscuts have been driven where pegmatite,
quartz, and sulphide veins cut the dominantly hornblendic rocks. Honeycombed quartz at the surface reportedly
contained free gold, whereas sulphide veins and pods supposedly contained both gold and platinum metals, NRRI
assays on dump samples collected in 1961 showed only copper and iron,

Queen Mine. Sec. 16, T.15 N., R.78 W. A 90 foot shaft was sunk in amphibolite and metagabbro em-
placed in hornblendic and felsic gneiss. The rocks exposed in the shaft are cut by numerous small faults and
veins of caleite and pegmatite. The faults commonly contain up to an inch of gouge, some of which is rich in
sulphides, and may include thin calcite seams. Some of the gouge material collected in 1924 by Hess (1926, p.
133) assayed 0.03 oz. platinum, 0.05 oz, iridium, and less than 1 oz. silver per short ton, with a trace of gold.
Dump samples assayed by the NRRI in 1961 (Table 1) contained only copper and iron.

Kentucky Derby Mine. Sec. 8, T.15 N., R.78 W. The Kentucky Derby workings are situated in the shear
zone along upper Middle Fork near the waterfall which marks an abrupt change in stream flow direction. A short
crosscut penetrates strongly shattered and sulphide enriched, dark, dense shear zone tectonites, The mineral-
ized zone has been appreciably oxidized and the sulphide masses are characteristically coated with films of limo-
nite and alum. The platinum group metals osmium, palladium, iridium, and platinum along with gold have been
reported from these ores (see Table 1). NRRI assays of grab samples collected from the adit show the presence
of copper, gold, and silver, but no platinum group metals were recognized.
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Independence Mine, Sec. 8, T.15 N.,, R.78 W. Workings of the Independence Mine are in the same shear
zone as those of the Kentucky Derby, and mineralization is quite similar. The mine was opened as a crosscut
tunnel which extends about 95 feet into the shear zone and cuts five sulphide enriched "veins''. At the second vein,
a distance of about 45 feet from the portal, a drift was driven some 25 feet to the southwest along the mineralized
trend where it deviates to the south for nearly 50 feet before it again intersects the first "vein" encountered in
the main crosscut, The drift then parallels this "vein" for another 45 feet. Gold, silver, and the platinum met-
als are all associated with the sulphides which occur as fracture and breccia fillings, pods, and small grains dis-
seminated through tectonites. Awvailable assay values range widely both as a function of sample source and as-
sayer (Table 1), Osterwald (1959, p. 75, and 135} lists the following values from "mine-run ore': 0,08 oz, gold,
0.22 oz. silver, 0,27 oz. platinum, 0.46 oz. iridium, 0.0302 oz, rhodium, and 0. 1002 oz, osmium per ton of
ore. NRRI tests on sulphide samples from the second "'vein' failed to show any platinum group metals, but , 01
oz, gold and 0, 8 oz, silver per ton and traces of copper and nickel were reported,

Cliff Mine.. Sec. 8, T.15 N., R, 78 W, A 775 foot drift was driven northeastward in part along a 2-3 inch
thick quartz vein that parallels schistosity and cataclastic foliation of the enclosing mafic schists and submylo-
nites. According to Hess (1926, p. 132) '"'neither gold nor platinum was reported in this drift."" A 325 crosscut
extending to the northwest from near the end of the main drift cuts four quartz and sulphide bearing fracture
zones, at least one of which supposedly contained gold. Traces of platinum were reported from a short drift par-
alleling one of the fracture zones (Hess, 1926, p. 132),

Empire Mine. Secs. 8 and 17, T.15 N., R.78 W. In 1896, two copper prospect tunnels were driven along
iron stained shear planes in a shear zone paralleling schistosity and foliation of the adjacent biotitic and hornblen-
dic schists and gneisses. The upper drift penetrates the shear zone for about 100 feet and the lower drift about
170 feet. Sulphides taken from two crosscutting fracture systems and assayed in 1923 reportedly contained plati-
num metals along with gold and silver. Hess (1926, p. 130-132) reports the following value ranges: silver, a
trace to 0.986 oz. per ton; gold, a trace to 0.06 oz. per ton; platinum, a trace to 1.04 ozs. per ton; iridium (as
determined may also include some rhodium, ruthenium, and/or osmium) up to 2. 84 ozs. per ton; and palladium,
up to 9. 08 ozs. per ton. A third tunnel was driven through talus into mafic schists and gneisses several hundred
yards south of the first two drifts. Samples collected by Hess (1926, p. 32} from fault gouge in this tunnel showed
little more than traces of platinum and gold and less than an ounce of silver per ton,

Columbine Mine. Sec, 17, T.15 N., R.78 W. In the late 1920's a drift was driven parallel to schistosity
and cataclastic foliation into biotite=hornblende schist and submylonite about 200 feet above Middle Fork. Iron
stained shear planes and finely disseminated sulphides in submylonite were observed bul only copper and iron
were reported in assays from dump material (NRRI, Table 1). Questionable quantities of platinum metals and
gold have been reported from shattered vein material a few hundred feet below the portal (E. K, Burhans, 1961,
personal files),

Placer Deposits

Quaternary alluvial deposits along the Middle Fork and its tributaries have been periodically located as
placers over the past 75 years. Most interest has been centered on two large '""flats" along Middle Fork in secs.
8and 17, T.15 N., R.78 W. The upper 'flat' extends from a point on the stream near the Independence Mine to
a point south of the Empire Mine workings, and involves both modern flood plain gravels and terrace deposits.
Considerable early work was done on the terrace gravels along the west side of the stream which were claimed
to earry high gold concentrations. However, no production figures are available, and the failure of later hydrau-
licing operations suggests that little gold was actually recovered. Results of more recent panned concentrate as-
says from gravels near the head of the "flat" show small amounts of both platinum metals and gold (Independence
placer).

The lower "'flat,' situated along the west side of sec. 17 near the Columbine claims, is much smaller than
the upper ''flat' and consists of comparable deposits. Here also terrace gravels were worked many years ago
and no production figures are available. Minor amounts of free gold have been seen in the pan from alluvial ma-
terials taken from bedrock at the lower end of the ''flat', and concentrates taken from the Archer placer claim in
this area reportedly carried platinum metals, gold, free mercury (?), and "heavy" galena (E. K. Burhans, 1961,
personal files).

Recent work on placer claims along Queen Mill run (NE4, sec. 8, T.15 N., R.78 W.) and Fall Creek (sec,
7, T.15 N., R.78 W.) indicates the presence of at least trace amounts of platinum metals and some gold. Evi-
dence of minor placer operations may be seen in alluvial deposits along Middle Fork in the 8E4, sec 6, T.15 N.,
R.78 W., but no known values were reported from these workings.

Pegmatites
Prospect pits have been sunk in several of the pegmatites in the district. Most of the examined pits appear-

ed to be barren, but a few contained small amounts of allanite and columbite, and conceivably might contain other
rare earth minerals.
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SUGGESTIONS FOR PROSPECTING

Development to date in the Centennial district has definitely indicated the presence of platinum metals, gold
and silver, and further investigations seem warranted. With the exception of some free gold in quartz veins,
mast of the metals of interest appear to be included in sulphides closely associated with faults and shear zones
involving mafic schists and gneisses and amphibolitized meta-igneous rocks, Presently established shear zone
trends should be further explored and a search should be made in mafic units for other less well defined shear
zones that may be mineralized., Particular attention should be devoted to the system of shear zones trending to
the southwest through sec. 18, T.15 N., R.78 W. towards the New Rambler Mine district which lies a few miles
along strike. These shear zones are known to be at least locally mineralized, and may define a narrow, several
mile long belt of potential low grade ore extending from the New Rambler area to the upper Middle Fork Canyon
area (northeast of Kentucky Derby workings). Electrical and magnetic methods might prove to be useful in iso-
lating zones of high sulfide concentration, and geochemical surveys should also be considered. A more extensive
diamond drilling program is needed in those areas where the presence of platinum metals has been reasonably
well confirmed.

Most of the alluvial deposits in the area do not appear to be particularly amenable to further exploration.
Deposits in the two "'flats" of Middle Fork Canyon have the greatest apparent potential, but the considerable
thickness of {ill and high water table have severely hindered previous exploration efforts. Boulder gravels cap-
ping portiong of the erosion surface in the northern and western parts of the district have been prospected locally
but are considered to be of little economic value.

Pegmatites in the district have shown no observable commercial potential. However, rare earth bearing
pegmatites studied by Houston (18961) to the southwest have similar geologic relationships as those near Centen-
nial {(most occur in amphibole-biotite rich schists and gneisses) and a genetic association is implied. A system-
atic study of pegmatites in Mafic Series rocks, with particular emphasis on the tourmaline rich variety, might
reveal a few bodies with greater rare earth mineral concentrations than any yet reported.
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GEOLOGICAL SURVEY OF WYOMING PRELIMINARY REPORT NO. 7, PLATE |

GEOLOGIC MAP

OF THE CENTENNIAL RIDGE DISTRICT
EAST-CENTRAL

MEDICINE BOW MOUNTAINS,

ALBANY COUNTY, WYOMING

LITHOLOGIC UNITS

'POST-PRECAMBRIAN SEDIMENTS
Alluvium, colluvium, talus, pediment gravel, glacial deposits,
lag(?) gravel, and Tertiary, Mesozoic, and Paleozoic sedimen-
tary deposits.

PEGMATITE
~ePink to white, quartz-microcline-plagioclase rich variety,
@Bink to white, quartz-feldspar-tourmaline rich variety.

SHERMAN-TYPE_GRANITE
Pink to salmon red, coarse-grained granite with quartz monzonitic
phases. Commonly porphyritic.

SHEAR ZONE TECTONLTES
taclasit

phyllonite, fault breccia, and fault gouge.

SMALL FELSIC INTRUSIVES
Small sills, dikes, lenses, and irregular masses of pink to white,
fine- to coarse-grained granitic and quartz monzonitic rocks.

AMPHIBOLITIZED META-IGNEOUS ROCKS
Green to black, fine- to coarse-grained rocks composed chiefly of
amphibole and plagioclase. Most are termed ortho-amphibolites but
where recrystallization is incomplete, rock units are designated
as follows:

md; metadiorite
mg; metagabbro
mp; metapyroxenite

HEENW O

CATACLASTIC BIOTITE AUGEN GNEISS
Gray black to grayish white, coarse-grained, strongly foliated
and granulated biotite rich gneiss containing abundant large
augen of quartz and feldspar,

MYLONITIC BIOTITE-EPLDOTE-PLAGIOCLASE GNEISS
Diverse sequence of mylonitic rocks, Chiefly pink to gray,
fine-to mediun-grained mylonitic gneisses rich in biotite,
epidote, plagioclase, and quartz.

Approximate Mean
Declination, 1958

Age Relationships Uncertain

[ 0o [

PRECAMBRIAN

QUARTZ MONZONITE GNELSS
Pink, buff, to gray, medium- to coarse-grained gneiss composed
of nearly equal proportions of quartz, microcline, and plagio-

y contains irregular zones of nonfoliated granite,
alaskite, quartz monzonite, and pegmatite.

LIME-SILICATE ROCKS
Moderately to strongly foliated, Ca-silicate and calcite rich meta-
sedimentary rocks.

PEPg - pyroxene-rich gneiss; green to greenish black, coarse-
o foliated,

chlorite-calcite gneiss.

pelsm - lime-silicate marble; gray to buff, medium- to coarse-
grained, strongly layered, impure marble. Alternate layers are
caleite and/or rich vs. lase-
quartz rich. Epidote, diopside, and sphene are always present.

pesk - skarn-like rocks; pink to brownish green, fine- to coarse-
grained, massive to crudely layered, calcite-garnet-diopside-
epidote rich rocks,

MAFIC SERIES
Diverse sequence of dark colored, fine- to coarse-grained moderately
to strongly foliated, amphibole-biotite rich schists and gneisses.

[

MAP SYMBOLS

STRIKE AND DIP OF FOLIATION

Most contacts shown as solid lines
S Lhce, EhCy ere pRcAdtnathly. ol WITH BEARING AND PLUNGE OF LINEATION
approximately located, gradational, Lineation includes biotite, muscovite,
or inferred. Dashed between Pre- and chlorite streaks; oriented amphi-
cambrian and post-Precambrian units, bole grains; quartz rods; Mn and Fe
Dotted where strongly gradational, oxide smears; and a few small folds

and crenulations, designated by c.

SHEAR (OB VERTICAL SHAFT
_——— 7/

FAULT
Dashed where inferred PORTAL OF TUNNEL OR ADIT

PP X
THRUST FAULT SMALL PROSPECT PIT

Dashed where inferred,
Sawteeth on upper plate

AuAg
A X TYPE OF MINERALIZATION
Inclined Vertical
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Inclined  Vertical
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Topography by U.S. Geological Survey, 1961 Geology by M.E. McCallum, 1960-61



