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CONTRIBUTIONS TO ECONOMIC GEOLOGY OF ALASKA

ABSTRACT

Ten short reports by various authors, each dealing with a mineral investigation
in Alaska, are combined under one cover. The reports include accounts of work
done, largely under the auspices of the Defense Minerals Exploration Administra-
tion, at the Funter Bay nickel-copper deposit and the Stampede antimony mine;
several uranium investigations made on behalf of the Division of Raw Materials,
U.S. Atomic Energy Commission; an examination of coal at seven localities
along the Yukon River between Ruby and Anvik; reconnaissance mapping and
sampling of four perlite deposits in the Alaska Range; a brief study of a copper
prospect site in Chitina Valley; and examination of a tungsten prospect on
Kodiak Island.

INTRODUCTION

Ten short reports, each dealing with a mineral deposit or commodity
of Alaska, are here combined under one cover. These reports, by a
number of different authors, deal variously with nickel, copper,
antimony, coal, uranium, perlite, and tungsten. Most of the reports
give the results of either exploratory work done under the auspices
of the Defense Minerals Exploration Administration or brief recon-
naissance field investigations. None of the reports includes an
exhaustive study of a deposit or commodity.

THE FUNTER BAY NICKEL-COPPER DEPOSIT, ADMIRALTY
ISLAND, ALASKA

By FrED BARKER

The nickel-copper deposit at Funter Bay, Admiralty Island, Alaska
(fig. 1, locality 1), consists of a gabbro pipe that contains the sulfides
pyrrhotite, pentlandite, and chalcopyrite. The pipe is in highly
folded quartz-muscovite schist, black slate, and green schist. It
plunges approximately 30° at S. 80° E., and its major axis ranges
from about 60 feet to 200 feet in length.

The gabbro pipe, known as the Mertie lode, was discovered in 1919,
but little exploration was done until 1928. At that time, the property
was examined by H. M. Eakin, the 126-foot Mertie adit was driven,
and nine holes were diamond drilled. John Worchester ! made a

1 Worchester, John, 1930, Examination and flotation experiments on a nickel-ore from Alaska: Massa-
chusetts Inst. Technology B. 8. thesis.

1
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FIGURE 1.—Index map of Alaska showing localities deseribed in this report.
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FUNTER BAY NICKEL-COPPER DEPOSIT 3

microscopic study of the ore and performed flotation experiments on
it. J. C. Reed of the Geological Survey mapped the geology of the
Funter area in 1937 and made brief visits to the area in 1936 and 1938.
Reed (1942) discussed both the regional geology and the nature and
tenor of the gabbro body, then thought to be a sill.

U.S. Bureau of Mines engineers S. P. Holt and J. M. Moss (1946)
sampled the walls of the Mertie adit, made beneficiation tests, and
summarized unpublished sampling data of the Admiralty-Alaska
Gold Mining Co. and private engineers.

An exploration program was carried out on the gabbro pipe under
auspices of the Defense Minerals Exploration Administration from
1951 through 1956. This work included 1,093 feet of crosscutting and
drifting, 308 feet of long-hole drilling, 5,742 feet of diamond drilling,
and 5,325 cubic feet of excavation for diamond-drill stations and
turn-outs. During that period, sampling and surveying were done
by Bureau of Mines personnel, and geologic mapping was carried
out by geologists of the U.S. Geological Survey.

GEOLOGIC SETTING

The mountainside near the gabbro pipe is underlain by black
graphitic phyllite with interlayered quartz-sericite-biotite schist and
greenschist. These rocks strike mostly N. 10° W. to N. 30° W. and
dip gently to steeply east. The rocks in this area have been intensely
folded and have axial planes that strike north-northwest and dip
steeply to the east. At the surface the quartz-sericite-biotite schist
adjacent to the gabbro pipe dips 31° to 50° E. and strikes parallel
to the upper and lower contacts. Black phyllite lies about 30 feet
uphill and to the east of the pipe. Underground the pipe is enclosed
by quartz-sericite-biotite schist with only minor black phyllite, except
at the upper contact near the face of the DMEA crosscut where
black graphitic phyllite lies parallel to the contact and dips 30° E.

Faults A, B, C, and D (pl. 1), and a number of lesser faults, were
found in the DMEA crosscut. Only faults B, C, and D offset the
gabbro body. Reverse fault B has a dip-slip component of about
10 feet. Fault C has a dip-slip component of several feet and a
strike-slip component of probably 12 feet. ' The direction and amount
of movement along fault D is not known, because the pipe shows an
irregular pinching and swelling in this vicinity. However, sulfide-
rich coarse-grained gabbro in the west wall of this fault lies against
sulfide-poor medium- to fine-grained gabbro in the east wall. The
sulfide-rich coarse-grained type is believed to have formed in the
central core of the pipe; the sulfide-poor medium- to fine-grained
type is close to a contact zone that has formed along the roof of the
pipe. These relations suggest that the east block has dropped rel-
ative to the west block.
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Faults C and D are believed to merge about 180 feet above the
DMEA crosscut to form a single fault that probably continues up to
the surface.

DESCRIPTION OF THE GABBRO PIPE

The extent of the pipe at the surface and at the DMEA level is
shown on the maps and sections of plate 1 and figure 2. The DMEA

EXPLANATION
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FIGURE 2.—Surface geologic map, Funter Bay nickel-copper prospect, Admiralty Island,

adit and drilling program have shown that the axis of the pipe extends
more than 900 feet, and plunges about 30° at S. 80° E. The area
of the pipe at the surface is about 23,000 square feet; the calculated
area normal to the axis of the pipe at the surface is roughly 22,000
square feet. The pipe decreases in cross-sectional area from the
surface downward; and at the level of the DMEA crosscut, 360 feet
along the axis from the surface, the inferred area of a horizontal
section is about 16,000 square feet. This area projected normal to
the axis of the pipe is approximately 8,000 square feet. KEastward
and down its axis, the pipe enlarges to an elliptical cross section with
major and minor axes of about 190 feet and 125 feet, respectively.

The inferred volume of the known extent of the gabbro body is
9 million cubic feet, and the total tonnage of rock is 900,000 short
tons (assuming an average density of 3.1). .

The relative proportions of different minerals in the pipe vary
widely from place to place, but the rock can be divided roughly into
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two types: sulfide-rich olivine-hornblende-labradorite gabbro and sul-
fide-poor labradorite-augite gabbro. Norite is common in the pipe
and is similar to the augite gabbro except that hypersthene is present
instead of augite. The olivine-hornblende gabbro is potential ore
material, but the augite gabbro and norite contain only a small
percentage of sulfide, except in very local concentrations.

The types and distribution of gabbro suggest that (1) the original
magma was of gabbroic composition; (2) olivine crystallized early,
before feldspar and pyroxenes, and settled to the lower part of the
pipe to form the olivine-hornblende-labradorite gabbro; (3) the re-
mainder and bulk of the magma, where uncontaminated by wallrock,
crystallized as labradorite-augite gabbro; and (4) norite was formed
where parts of the gabbroic magma were mixed with the enclosing
slate, and augite reacted with alumina and silica to produce hyper-
sthene and the anorthite component of plagioclase. This general
reaction was discussed by Bowen (1928, p. 206).

Wide variations in petrography of the rock in the pipe are common.
Buddington (1926, p. 46) gave a detailed petrographic description
of a rock from the pipe that he called troctolite; it contained 55
percent labradorite, 39 percent olivine, 4 percent pyroxene, and 2
percent magnetite. Reed (1939, p. 265-266) studied 5 thin sections
and 3 polished sections and noted 29 to 37 percent plagioclase, 6.7
to 32 percent olivine, 1.3 to 13.5 percent pyroxene, 3.4 to 30 percent
alteration products, and 1.0 to 18.3 percent opaque minerals. Reed
determined the volume of sulfides in samples from the pipe and
concluded that more copper is present in the rock than could be con-
tained in the chalcopyrite, and more nickel than could be held in the
pentlandite.

DISTRIBUTION OF ROCK TYPES AND SULFIDES WITHIN THE PIPE

Most of the pipe is sulfide-poor gabbro. Sulfide-rich olivine-
hornblende gabbro is found in a poorly defined zone along the lower
part, or keel, of the pipe. On the DMEA-level cross section of plate
1, sulfide-rich gabbro lies west of fault D. The drill holes at the
three stations east of fault D penetrated sulfide-rich rocks at depths
of from 52 to 65 feet in hole U-20, 55 to 57 feet in hole U-21, 126.5
to 128.5 feet in hole U-27, 149.5 to 153 feet in U-32, 246 to 273 feet
in U-35, 178 to 185 feet in U-36, 245 to 275 feet in U-37, and, for the
most part, 305 to 345 feet in U-38. Wholly sulfide rock was found
at a depth of 204.3 to 206.4 feet in hole U-34.

In each of these drill holes, a section of gabbro from several tens
of feet to almost 200 feet long contains only sparse sulfides and lies
above the metallized gabbro. This sulfide-rich zone is gradational
with the overlying sulfide-poor rock, and its definite limits are not



6 CONTRIBUTIONS TO ECONOMIC GEOLOGY OF ALASKA

known. It appears to have a lenticular cross section from a few feet
to about 20 feet long (normal to the axis of the pipe).

The distribution of nickel and copper in the pipe is shown on the
assay map, plate 2. The part of the pipe east of fault D contains
much less nickel and copper than the part west of the fault; most of
the west part bears more than 0.50 percent combined nickel and
copper. The assay data of this part of the pipe are not complete
and are not oriented favorably for definitive calculations of tonnage;
but a roughly ellipsoidal body of gabbro that has an axis about 360
feet long parallel to that of the pipe, a horizontal axis 60 feet long, and
a third axis 40 feet long, is believed to contain from 1.0 to 2.0 percent
combined nickel and copper.

Almost all the pipe east of fault D contains less than 0.10 percent
combined nickel and copper.

SULFIDE-RICH GABBRO

The sulfide-rich gabbro is dark gray, massive, largely fine to medium
grained, and hypidiomorphic. It consists of anhedral olivine grains
2 mm in average maximum dimension; euhedral to subhedral plagio-
clase laths % to 1 mm long; anhedral hornblende grains % to 1 mm long
that are partly pseudomorphic after augite; anhedral sulfides; and
minor anhedral biotite, chlorite, subhedral hypersthene, anhedral
sericite, antigorite, anthophyllite, talc, calcite, and magnetite. The
olivine contains irregular fractures along which magnetite dust is
scattered. Most of the olivine is fresh, but local areas in thin sections
contain wholly serpentinized olivine with minor tale and pleochroic
green-brown chlorite and relict magnetite-filled fractures. N, of
the olivine is about 1.70 and 2V=90°, which suggest a magnesian
variety. Hornblende is present as fresh-appearing irregular elongate
anhedra and subhedra that enclose laths of plagioclase. Several
partial pseudomorphs of hornblende rimming augite were seen. For
the hornblende, (—)2V="75° to 85°, Z/\¢=31°, X=pale brown, Y=
brown, and Z—dark reddish brown. Most of the plagioclase grains
(AbssAngs) are homogeneous or only slightly zoned subhedral laths
¥% to.1 mm long; a few are smaller, interstitial, and moderately to
markedly continuously variable in composition, with labradorite cores
and rims as sodic as oligoclase.  Much of the plagioclase has been
partially sericitized along minute cracks, over irregular areas, and
along rims. Magnetite appears to be wholly secondary. It is found
as very fine grained equant to irregular anhedra, one-fifth millimeter
to dust size (about 0.005 mam and less), that occur along fractures
in olivine, at boundaries of olivine and serpentine grains, and dis-
seminated in other minerals. The sulfides embay the silicates with no
alteration at contacts. The order of crystallization of major minerals



FUNTER BAY NICKEL-COPPER DEPOSIT 7

probably was, with some overlapping, olivine, plagioclase, hornblende,
biotite, alteration minerals and magnetite, and sulfides.

A micrometric analysis of 2.55 square inches of polished (by the
Harvard process, Short, 1940, p. 32—-40) surfaces showed that a typical
speciman of sulfide-rich gabbro, specimen 55ABf17, contains 27 per-
cent pyrrhotite, 2.6 percent pentlandite, 2.5 percent chalcopyrite, and
0.4 percent pyrite. Both chalcopyrite and pentlandite lie in or at
boundaries of irregular to roughly equant grains of pyrrhotite that are
% to 10 mm in size. Chalcopyrite occurs mostly as %o- to %-milli-
meter-thick partial rims around pyrrhotite grains, as ¥e-mm irregular
grains, as Y- to Yp-millimeter-thick crudely tabular grains along
pyrrhotite-pyrrhotite boundaries, and as platelets in pyrrhotite.
Pentlandite is present mostly as partial rims ¥, to ¥o mm thick on
pyrrhotite grains, as irregular ¥, to ¥-mm blebs at pyrrhotite-
silicate and pyrrhotite-pyrrhotite boundaries, as tiny platelets Y%, mm
in average thickness, and as coalescing platelets at boundaries of
pyrrhotite grains. The platelets of pentlandite are parallel to each
other and to those of chalcopyrite; their distribution in the pyrrhotite
grains is irregular, and they form several percent of the pentlandite
and about 1 percent of the chalcopyrite (estimated by eye) in the rock.
Both chalcopyrite and pentlandite are seen to be homogeneous phases
at a magnification of 500 diameters.

It is believed that pyrrhotite containing nickel and copper in solid
solution crystallized first, corroding contiguous silicate grains, and
that upon cooling pentlandite and chalcopyrite exsolved and largely
migrated to boundaries of the pyrrhotite grains.

Assuming that pentlandite contains about 22 percent nickel and
that chalcopyrite contains 34.5 percent copper, specimen 55ABf17
should contain about 0.80 percent nickel and 0.96 percent copper.
An analysis by L. E. Reichen of the Geological Survey, however,
showed 1.36 percent nickel and 0.85 percent copper. The calculated
amount of copper is within limits of error, but the large amount of
nickel is anomalous. Cryptocrystalline exsolution lamellae of pent-
landite in pyrrhotite may be present and contain the visually un-
accountable nickel. Also, there is a possibility that the visible
pentlandite may contain more than 22 percent nickel. Reed (1942,
p. 354) suggested that significant amounts of copper and nickel are
present in the olivine. A magnetic separation of silicates and sulfides
was attempted but was unsuccessful because of disseminated magnetite
in the olivine. Other methods of separation were tried without
success. Pyrrhotite that is free of microscopically visible pentlandite
cannot be separated, and consequently X-ray methods cannot be
used to demonstrate whether cryptocrystalline lamellae of pentlandite
are present. The problem of the content of nickel in the olivine and
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that of eryptocrystalline pentlandite in the pyrrhotite has not been
solved at present.

Visual estimates of the amounts of silicates and nonsulfide acces-
sory minerals in specimen 55ABf17, which was selected as typical of
the sulfide-rich gabbro, by volume are:

Percent
Olivine_ . e 27
Labradorite_______________ ... 20
Hornblende________ . 10
Biotite. . - 2
Augite_ _ . _______ e 1
Serpentine________________ .. 2
Chlorite___ . __ 2
Magnetite. _______________ . 2
Hypersthene______________ ________ L ___.
Tale oo Trace
Anthophyllite__________________ . ___.__
Caleite_ .- .
Total (approximate)_____________________________ 67
As stated above, the volumes of sulfide minerals in this rock are:
Percent
Pyrrhotite_.________ ___ .. 27
Pentlandite_________________________ .. 2.6
Chalcopyrite___________ o _._ 2.5
Pyrite . e 4
Total - - e 32.5

SULFIDE-POOR GABBRO

The typical sulfide-poor gabbro is light to dark green, massive,
mostly medium grained, and hypidiomorphic. Plagioclase occurs
mostly as subhedral laths and partly as euhedra, 2 to 4 mm long, that
form a mesh structure with intersertal pyroxene. Median andesine
(AbgsAng) and sodic labradorite (Ab,gAns) are of about equal abun-
dance. Equant anhedral to subhedral augite occurs, often molded
against faces of plagioclase crystals. N, of the augiteis about 1.69 and
Z/\¢=38°, which suggests a composition close to that of diopside.
Partial to skeletal octahedra of magnetite-ilmenite lie partly in grains
of augite, and at many of these interfaces hornblende has formed.
Other hornblende has formed as incomplete pseudomorphs after
augite; it is pleochroic with X=Dbrown, Y=green, Z=dark reddish
brown, and Z/\¢=20°. Biotite is present as a primary pale-brown
to red-brown variety and as a secondary pale-green to dark-green
type associated with chlorite. Tiny grains, most less than one-
tenth millimeter, of pyrrhotite and chalcopyrite occur in amounts
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from traces to several percent. Apatite and zircon are accessory.
A specimen from a depth of 68.5 feet in hole U-28 is composed of:

Percent

Plagioclase. ____ ___________ o ___ 55
Augite - o . 30
Hornblende .. .. 5
Magnetite-ilmenite _ __ _________________________________ 4
Biotite. . _ o eee___. 3
Chlorite. . ___ e _.. 2
Sulfides, aceessories_ - _ - .. 1

WALLROCK ALTERATION

Much of the quartz-sericite-biotite schist adjacent to the gabbro
pipe has been thermally metamorphosed to orthoclase-cordierite
hornfels. A partial aureole about 50 to 150 feet thick has formed
around the pipe. The black graphitic phyllite overlying the pipe
has not been transformed in this way, but has been blackened and
partially recrystallized. The altered schist is a valuable guide to
the gabbro, because it has formed only at the contact of gabbro with
quartz-sericite-biotite schist. It is not known whether magnesia was
expelled from the crystallizing gabbroic magma and reacted with
muscovite and quartz to form orthoclase, cordierite, and water, or
whether muscovite and biotite were heated sufficiently by the nearby
magma to transform to orthoclase, cordierite, and water. The large
volume of altered schist compared with the much smaller volume of
magma suggests the latter reaction, nonmetasomatic thermal meta-
morphism, but part of the magnesia in the hornfels could have come
from the magma.

The schist and phyllite around the pipe have been impregnated
with traces to several percent of disseminated pyrrhotite and pyrite
that probably are replacements formed by emanations from the
gabbro magma. Rock similarly impregnated is not known elsewhere
in the Funter Bay area. The quartzose schist and black graphitic
pbyllite overlying the pipe in the innermost part of the DMEA
crosscut contain from 2 to 5 percent of tabular quartz pods, 1 to 25
mm thick and 6 to 250 mm long, that are oriented parallel to the
schistosity. Most of these lenses lie within 20 feet of the gabbro,
and they rapidly decrease in amount away from the gabbro. The
wallrock here contains traces to about 2 percent of evenly disseminated
pyrrhotite. Some of the wallrock in other parts of the aureole
contains pyrite with pyrrhotite.

The cordierite-feldspar schist and pyrrhotite-bearing silicified schist
and phyllite thus indicate proximity to gabbro. The possibility of

677-155—63——2
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finding sulfide-bearing rocks adjacent to the gold-quartz veins that
are found in this area must also be kept in mind.

ORIGIN OF THE SULFIDES

The gabbro pipe and associated sulfides are hypothesized to have
formed in the following manner:

1. After intrusion of the liquid magma, solidification began at the
top and sides of the pipe, because cooling by conduction and by
groundwater was greatest immediately above the pipe.

2. Crystallization continued from the walls inward.

3. The olivine crystals that formed in the outer shell sank toward
the lower part, or keel, of the pipe, where cooling, and therefore
crystallization, was slower.

4. Thelast part of the pipe to solidify lay just above the keel and con-
sisted of early-formed olivine crystals. For some reason, possibly
because the entire pipe cooled relatively rapidly, these crystals
were not resorbed or altered to hydrous minerals in their new
environment, a residual magma enriched in iron, soda, potash,
alumina, water and other volatiles, and an immiscible sulfide
liquid. ‘

5. While the silicate portion of this last magma fraction crystallized
as hornblende, plagioclase, and biotite, the volatiles were largely
forced out by second boiling. These dissolved and carried part
of the immiscible sulfide phase into the outer and upper parts of
the pipe and wallrock, where they deposited disseminated
pyrrhotite and pyrite. The volatile constituents also altered
part of the primary silicates to serpentine, chlorite, sericite,
and other secondary minerals. ‘ ,

6. The immiscible sulfide phase crystallized last, corroding silicate
grains. With further cooling, the solid solution of pyrrhotite,
which contained nickel and copper, exsolved to form pyrrhotite,
chalcopyrite, and pentlandite.

The above events were partly overlapping in time.

EXPLORATION FOR ANTIMONY DEPOSITS AT THE STAM-
PEDE MINE, KANTISHNA DISTRICT, ALASKA

By FrED BARKER

The Stampede antimony mine, which is in the Kantishna district
of Alaska, 112 miles southwest of Fairbanks (fig. 1, locality 2), yielded
1,729 tons of antimony in the period 1937-51 (see production figures
below). The purpose of this report is to present results of an explora-
tion program carried out at Stampede from 1953 to 1956 under a
Defense Minerals Exploration Administration contract.
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Geologists of the Geological Survey who collected data during this
exploration work include Robert Chapman, Gordon Herreid, C. L.
Sainsbury, and the writer.

PRODUCTION

The total production of antimony from the Stampede mine has
been: 2

Period of production Ore and concen- Antimony Antimony
trates (tons) (percent) (tons)

1937-1941 . 2, 388. 64 |49. 68-55. 01 1, 273
1942 . 250. 00 52. 52 131. 3
1943 2 139. 65 48. 37 67. 5
1944 = 178. 00 52. 3 73. 1
1947 33. 15 42, 68 14. 2
1948 e 96. 39 65. 41 63. 1
1949 e 72. 176 59. 70 43. 1
19561 e~ 120. 125 52.9 63. 7
193751 e 3,278 13 |ocooe o~ 1,729

GEOLOGY AND PREVIOUS WORK

The geology of the Stampede mine and the surrounding 25 square
miles was mapped in 1941 by Donald E. White (1942) of the Geologi-
cal Survey.

The U.S. Bureau of Mines carried out an exploration project in
1942 at the Stampede mine; this project was supervised by N. Ebbley,
Jr., and W. S. Wright. In their report (1948), they gave many valu-
able assay and beneficiation data and a discussion of the geology of
the mine. During the exploration 1,520 cubic yards of trenching
and 740 feet of stoping and crosscutting were done. The Swanson
cross fault, the abrupt bend of the Mooney ore body to the north,
and the Stampede fault in the Libbey crosscuts were discovered and
mapped. (These features are described below.)

Exploration work done under the Defense Minerals Exploration
Administration contract consisted of 613.5 feet of drifting and cross-
cutting on the Lower Tunnel level, 1,397.5 feet of diamond drilling
from the Lower Tunnel level, and 16,282 cubic yards of surface trench-
ing north of the Stampede mine on the Kobuck and Pearl Harbor
claims.

White (1942) showed that the area which includes the Stampede
mine is underlain by mica schist, schistose quartzite, and other rocks
that are known collectively as the Birch Creek schist. The Stampede
mine is near the nose of an east-northeastward-trending and plunging
anticline and adjacent to a northeastward-striking high-angle fault,

2 Figures furnished by Mr. Earl Pilgrim, owner and operator of the Stampede mine,
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the Stampede fault (White, 1942, pl. 49). Antimony-bearing veins
have formed in a complex of faults in fine-grained quartz-sericite
schist and impure quartzite immediately northwest of the Stampede
fault. White (1942) determined that the following sequence of
events took place: (1) formation of one(?) steeply-dipping fault
striking N. 40° E. to N. 80° E., dipping 45° to 60° S., and located
northwest of and at a low angle to the present Stampede fault; (2)
normal faulting at nearly right angles to the initial high-angle fault,
displacing it in four places with the northeast side (hanging wall)
at each place dropped relative to the sourthwest side (footwall);
(3) deposition, in order of decreasing abundance, of quartz, stibnite,
pyrite, and arsenopyrite, mostly in the original steeply-dipping fault
and partly in the cross faults; and (4) minor post-mineral movement
along parts of the main fault. The Stampede fault, which branches
eastward from the main vein fault at the Surface ore body, was exposed
at the surface only in 1941, and its age relation to the mineralized
faults could not be determined.

The mine workings consist of the Upper Tunnel (altitude of portal
about 2,190 feet) (White, 1942, pl. 59), the Lower Tunnel (altitude of
portal about 2,035 feet), and the associated workings. The latter
consist of a shaft from the Surface ore body to the Upper Tunnel level,
the Nesse and Emil winzes from the Upper Tunnel level, several sub-
level drifts from the Emil winze, the Mooney winze from the Lower
Tunnel level, and minor openings from both levels. The portal of
the Upper Tunnel is about 210 feet south and a little west of the Lower
Tunnel portal (White, 1942, pl. 50), and the Surface ore body is at
an altitude of about 2,290 feet and lies about 400 feet southwest of the
Upper Tunnel portal. The small Kobuck adit was driven from a
surface showing of stibnite, and a few tons of ore was mined from
this body.

The major ore bodies of the Stampede mine are:

1. The Surface ore body (now mined out), which was an irregular
mass of almost pure stibnite with a maximum thickness of 26
feet that formed at the intersection of the Stampede fault and
the northeastward-trending steep fault to the north (White,
1942, p. 342).

2. “The Nesse winze ore body, on the Upper Tunnel level condists
largely of vein quartz and brecciated schist containing 10 per-
cent or less of antimony. Six feet down in the Nesse winze,
stibnite is & prominent constituent of the vein. The winze has
been sunk to 20 feet below the level, where the vein consists of
1 foot of almost pure stibnite’” (White, 1942, p. 345). This
ore body is shown on plate 3.
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3. The Emil winze ore body, also formed in the main vein fault, the
richer parts of which are largely mined out, ‘‘is a definite vein,
with 1 to 7 feet of medium- and high-grade ore on the Upper
Tunnel and 50 foot (sub) levels,” (White, 1942, p. 342). This
ore body is not known to extend to the Lower Tunnel level.

4, The West and East Mooney ore bodies. (See pl. 3.) These also
formed along the main vein fault. The West body “is at least
6 feet wide, * * * consists of brecciated schist containing veinlets
of stibnite,” and ‘‘one persistent vein of almost pure stibnite
about 2 inches wide extends’’ along the ore body (White, 1942,
p. 344-345). The East body is 5 to 10 feet thick and contains
veins and stringers of stibnite a fraction of an inch to about
1 foot thick in quartz and crushed wallrock.

The ore bodies are similar to each other in their mineralogy. Stib-
nite (Sh.S;) is the chief antimony-bearing mineral. ‘It is commonly
finely granular. Polished sections of the ore indicate an average
grain size of about 0.01 millimeter in thickness and about 0.02 milli-
meter in the other two directions. Most of the crystals are oriented
with the long dimensions parallel to the vein walls. A late generation
of needlelike stibnite crystals cementing brecciated early stibnite is
quantitively insignificant. The needlelike crystals are commonly
several millimeters long” (White, 1942, p. 338).

Small grains of pyrite (FeS,;) are scattered in stibnite. Arsenopy-
rite (FeAsS) is “generally disseminated in quartz in the antimony-
poor parts of the veins”’ (White, 1942, p. 339).

The gangue consists of milky quartz with occasional pods, stringers,
or individual grains of calcite. The ore is dense, and vugs are rare.

GEOLOGIC STRUCTURE
STAMPEDE FAULT

This structure has been explored by the DMEA drift for 420 feet
along its strike, as shown on plate 3, and a core drill hole from near
the Mooney winze has been driven through the fault. The attitude
of the fault is variable, the strike swings from about N. 85° E. south
of the DMEA drift to N. 35° E. east of the DMEA crosscut and back
to about N. 65° E. south of the Mooney drift and Chisholm crosscut.
The western part of the fault dips about 73° to the south, and the
eastern part appears to dip steeply to the north. The fault is marked
by gray to dark-gray clay, slices of closely fractured wallrock, and
crushed vein quartz. Traces of granulated pyrite and stibnite are
present in much of the clay gouge. The fault zone may be as much
as 33 feet thick south of the Mooney drift, as suggested by cores
and driller’s logs of hole 19, and at least 15 feet thick south of the
DMEA drift.
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The sulfides and vein quartz in the Stampede fault were derived
either from veins originally formed in the fault or from veins and
stringers formed in wallrock that has since been crushed to gouge, or
both. Itisnotknown which alternative is correct. The close relation
of small stringers and pods of stibnite and quartz in wallrock adjacent
to the Stampede fault in the DMEA crosscut and drift suggests that
ore deposition was localized by the fault. Premineral cross faults
A and B apparently displace the Stampede fault and are therefore
younger