\#/(2 5 /4 L ET [/ /7 2 Z/e K&, P&”ok f"“?‘—“ﬁz /‘7 33,____
- ( /7’% 72 et M /D 7 (Sc e//éOuﬂNF D } TN

,é//e/cou:// Q% //722) S=e /Q/SC/ ﬁém"—[

(
V; S/é‘fvz /'7/#& -5 T T O N LD /VA//vcdak.A/

N —DHRDLL_ T s one s [/ M56§M7/0Fﬂ?7§
) D(, Prs o MN pRE s A0

< ,L/é 702 07 - / 200 7— 37590 T,

%ﬁ € fw. izﬁi/ﬁ%@/&f
/WW z%ffsw

4 ma M
V7ol it sl e
%”% G
%@”‘% A

S G e LR 2 £

W@%“z%
Mg Tl ~ <a
7




s

72

S

o FPrarpee L7,

Sowes, Ee., USGSEY 700 F (1920)

<7
/

214  CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1919, PART I.

tabular; the productive portion, which ranges from 1 to 15 feet in
thickness, extends from the surface downward about 400 feet on the
dip and shows a maximum width (stope length) of 300 feet at the
level of the lower St. Anthony tunnel. It pinches before reaching
the Sommer tunnel and ends on the west at a broken zone that marks
a northeasterly fault of considerable throw. The Black Eagle de-
wo”n.# is a short distance northwest of the St. Anthony, from which
it is separated by the northeasterly fault mentioned. It consists of
several irregular pipelike bodies, most of which occur along bedding
planes near a fault that strikes N. 45° W. and dips 45° SW. The
fault movements, which are indicated by gouge and breccia and
horizontal grooves on the walls, took place mainly before the ore was
deposited. About 2,000 feet farther northwest a short adit on the
Black Eagle No. 3 claim exposes an ore body from 2 to ¢ feet thick,
and several smaller deposits are exposed by workings elsewhere in
the mineralized belt. . . :
As shown by the St. Anthony workings oxidation is practically

complete to a depth of 850 feet. Below this level the vein is saturated
with water and characterized by rhodochrosite and the rather un-
common mineral alabandite, a sulphide of manganese. This mineral
occurs in massive granular aggregates and as intergrowths with
rhodochrosite. It is iron-black, gives a dark-green streak, and splits
readily on cubical cleavage planes that show a metallic luster some-
what less brilliant than that of galena. Its hardness is 3.5, it is
easily scratched with a penknife, and the application of cold dilute
hydrochloric acid, without even powdering the mineral, causes rapid
effervescence, with the evolution of hydrogen sulphide. When ex-
posed to the weather specimens soon lose their luster and acquire a
coating of black manganese oxide. This fact, together with its green

streak and the ease with which cold dilute hydrochloric acid attacks
it, serve to distinguish alabandite from galena or any other sulphide

that may resemble it. Other constituents of the vein are quartz,

calcite, pyrite, and galena. Except part of the calcite, which forms
secondary veinlets, all the minerals appear to be of the same genera-

tion. A banding parallel to the walls is indistinctly shown, and

there are fragments of partly replaced limestone in the ore. A

sample representative of this part of the vein yielded 18 per cent of
manganese, 7.9 per cent of iron, and 87.6 per cent of silica. Two se-
lected samples reported show respectively 3.7 and 54.4 ounces of

silver to the ton, 8.2 and 27.5 per cent of manganese, and 7.6 and 1
per cent of lead. Rather curiously the sample low in lead and high
in manganese shows the more silver.
In the oxidized zone the vein filling consists chiefly of manganese

oxides with more or less quartz and calcite and locally iron oxides
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and cerusite (lead carbonate). The manganese oxides are mostly
soft, fine grained, and intimately mixed with one another. Pyrolu-
site is probably the most abundant mineral. The body is cavernous
throughout, a result of the net loss in volume during oxidation of the
parent minerals.

Parts of the body that contain more than the average amount of
silver form irregular shoots from which the ore shipments have been
made. ~ Car samples representing 1,200 tons, four-fifths of which
came from the St. Anthony and the remainder from the Black REagle,
show an average of 37.4 per cent of manganese, the range being from
23.3 to 45.1 per cent. Other constituents range approximately as
follows: Iron, 3 to 10 per cent; lead, 0.5 to 4 per cent; zinc, 1 to 2.5
per cent; silver, 70 to 270 ounces to the ton; and gold, a trace to 0.05
ounce to the ton. Silica was not determined, but presumably it was
rather high. Except that they may be less rich in silver, the remain-
ing parts of the ore body appear to have about the same composition
as those worked out. Several analyses reported of selected samples
show from 25 to 55 per cent manganese, from 5 to 7 per cent iron,
from 3 to 11 per cent silica, and less than 0.03 per cent phosphorus.
One fairly complete analysis is as follows:

Analysis of manganese ore from the Seigel mine.

[Mississippi Iroen Co., analyst.]

Manganese (Mn) ——— — 37.95
Iron (F€)cmwme o __ N - 6.96
Silica  (Si02) [ 9. 70
Aluntina (ALOs) . _____ __________ - 2,50
Lime (CaO)____________ . —— - 1.50
Magnesia (MgO) - - — —— .40
Sulphur (S8) _______ . - . 187
Phosphorus (P) - . .022
Barium (Ba) —-—- None.
Loss on ignition 16.73

The Black Eagle deposit is explored only in the oxidized zone,
where it Is similar to the St. Anthony in structure and composition.
Near the surface it contains a dark-brown manganese oxide that
forms soft compact masses made up of concentric layers that show
a fibrous or prismatic structure and a greasy luster. Its crystal habit
suggests manganite, of which it is probably an alteration product.
One sample reported from the Black Eagle No. 3 showed 39.6 per
cent of manganese and 9 ounces of silver to the ton; another sample
showed 50.54 per cent manganese and 13 per cent of insoluble matter
and consisted of a soft pulverulent bluish-black oxide that is some-
what abundant in this deposit. :
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In places near the deposits described, especially the Black Eagle
and the Black Eagle No. 3, the limestone is stained brown with
manganese and iron oxides.- A tunnel a short distance north of the
Black Eagle No. 3 shows 40 feet of brownish crystalline limestone
whose color is due to thin films of iron and manganese oxides in
seams. Fresh, nearly white specimens of the rock give distinct re-
actions for iron and manganese, which are presumably present as
carbonates. There is also considerable magnesia. Similar material
is exposed by a tunnel on the Black Eagle claim, from which a sample
yielded 4.9 per cent of manganese and 1.8 per cent of iron. A mixed
carbonate of calcium, manganese, and iron occurs in the St. Anthony
vein at the level of the Sommer tunnel.

In the deposits described a moderate amount of richly manganif-
erous material is available and in prospect, and a larger amount may
be expected with further development work. Some of it is apparently
of the grade known as dioxide ore, which has a special value, but
all the material contains silver, the recovery of which without im-

pairing the value of the manganese oxides is an interesting metal- -

lurgic problem. : :
NEVADA DISTRICT.

BOWEN & HOLMQUIST AND WITCHER & VIETTI MINES.

A moderate amount of ore was produced in 1917 and the first half
of 1918 from manganese deposits in the Nevada district, about 10
miles southeast of Ely. In June, 1918, Bowen & Holmquist and
Witcher & Vietti were operating the Steptoe group and the Man-
ganese claim, respectively, from which the ore was hauled to the

. Nevada Northern Railroad at East Ely by autotrucks.

The known deposits are confined to an area at the east edge of
Steptoe Valley, half a mile long from north to south and 1,000 feet
wide. The local relief is slight, and the general elevation about 7,000
feet. On the east the Schell Creek Mountains rise 2,000 to 3,000 feet
above the valley. ‘

The area, which is within a section mapped as Devonian by Spurr,*
is underlain by rather indistinctly bedded limestone that strikes
N. 25° W. and dips steeply eastward and shale that is very poorly
exposed. On the west these rocks pass beneath the alluvium of
Steptoe Valley.

The manganese deposits are parts of irregular jaspery quartz lodes
that replace the limestone along fractures, joints, and bedding planes.
They form thick podlike or pipelike masses, of which some are cut
by the present surface and some end below it. At the north, on the

1 Spurr, J. E., Descriptive geology of Nevada south of the fortieth parallel and adja-
cent portions of California; U, S. Geol, Survey Ball, 208, p. 40, pl 1, 1903,

{
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Steptoe claim, a lode of red and yellow jaspery-looking quartz crops
out here and there for a distance of 300 feet or more. H.n strikes
N. 25° W., the same as the limestone, stands nearly <E.Sm§r and
ranges from a few feet to 30 feet in 4&.&? gmsm@zamm oxides are
distributed irregularly through it. At the widest wm.aﬁ a Eam.‘w pit
known as the glory hole exposes an ore body 12 feet g:mm and 35 feet
long that extends from the surface downward at least 35 feet. About
1,500 feet to the southeast, along a smaller quartz lode, m.vom% ex-
m\o%\& by the Jane shaft is about 10 feet thick and 50 feet wide at n.ro
25-foot level. It tapers above and below and-extends from a point
near the surface 50 or 60 feet downward on a 45° E. slope. At inter-
mediate points at least two other bodies of comparable size to those .
described have been found. One at the whim shaft on the Steptoe
claim is formed along a small discontinuous east-west lode and ex-
tends to a depth of 70 feet. The other, at the 41:? shaft on the
Manganese claim, is very irregular in form and strikes nearly due
north. From all these bodies small irregular streaks of ore lead .om..
here and there along joints in the limestone. On the Storm &m::,
southwest of the Jane shaft, red jaspery quartz and manganese ow.:wmm
crop out over an area 30 feet wide and 70 feet long. As far as ;. is
penetrated by a shaft 35 feet decp this lode is broken and contains
but little high-grade ore.

The bodics described are generally loose, friable, and cavernous.
The principal constituents are manganese oxides, quartz, and calcite.

In places there is considerable fluorite, and small amounts of iron

oxides are general. Assays are said to show the presence of about 2
ounces of silver to the ton. Commonly the manganese oxides form
a rather indefinite mixture, the bulk of the material being soft mdm
noncrystalline. Part of it resembles wad and part wpm. the E.owo.ﬁ_mm
of pyrolusite. Fine crystals of a hard steel-gray oxide, tentatively
determined as braunite, are scattered through the mass, and man-
ganite and psilomelane also occur. In the whim shaft on the Steptoe .
claim an 8-inch streak of ore so hard and dense as to suggest cast
iron occurs at a depth of about 60 feet. It consists of psilomelane
in which plumose aggregates of finely crystalline braunite are
embedded. :

The vein quartz is fine grained but not chalcedonic. Commonly it
is brecciated, and the cracks are filled with manganese oxides. Cal-
cite coats the walls of open spaces. In the ore body on the Man-
ganese claim compact fluorite forms branching veinlets, the mangan-
iferous material between them being loose and open.

In the ore so far shipped manganese ranged from 35 to 48 per
" cent; silica from 4 to 22 per cent; iron from 2 to 8 per cent; and
_phosphorus from 0.01 to 0.03 per cent. The higher-grade ore repre-
sents selected material and the lower-grade ore run of mine.
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