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THE UNITED COMSTOCK MINES COMPANY

The Geology of the United Comstock Mines

Gold Hill; Storey County, Nevada

By WiLsur H. GRANT »

The property of The United Comstock Mines Company lies in the
east foot-hills of the Sierra Nevada Mountains. It is in the Washoe
Mining Distriet of Storey County, Nevada, where the famous Com-
stoek Liode is situated. The property covers the south end of the
Lode, commeneing at the boundary line between Virginia City and
Gold Hill, covering all the town of Gold Hill and extending south to
American Flat. It is on American Flat that the main camp, or the
new town of Comstock, the mills, shops, residences of employees,
and the main haulage tunnel portal are situated.

PROPERTY

The property of The United Comstock Mines Company extends
for a total length of about 10,300 feet along the Liode. This covers
the south end of the main Comstock Lode, the Knickerbocker branch,
and the junction of the Silver City branch "with the Comstock
Tode. Within the property, 5,000 feet of the main Comstock Lode
is known to have been productive. Only 1,000 feet of the Liode at
the north end of the property is thoroughly developed and 1,000 feet
outh of this is partially developed.  This leaves about 3,000 feet of
the known productive portion which has not been opened up by this
company. :

The north end of the property, or the Tmperial mine, has been
intricately developed by five main levels and numerous sub-levels.
The Yellow Jacket ground to the south has been partially developed
by the reopening of three old levels. ;

In addition to the above, the main haulage level is driven from the
portal at Comstock for a total distance of 9,250 feet to the north end
of the property. About 5,500 feet of this is in the footwall of the
lode and parallel to it.

GENERAL GEOLOGY

Government ~ geologists and engineers have determined at least
fourteen rocks composing the country of the Washoe distriet. Of

* Consulting Geological Engineer.
Geologist, The Metals Exploration Company.




THE UNITED COMSTOCK MINES COMIPANY

these, three are sedimentary, one is metamorphic igneous, five are
essentially effusive or surface flow rocks and five are intrusive. Two
of the intrusives are granitic and three are porphyritic. All of
these are in a complicated relationship to each other. The exact
relation of-them is difficult to determine .on account of the intense
alteration by mineralizing solutions and surface leaching in the
vicinity of the lodes. If a detailed study of the andesites, which
have been differentiated by previous geologists, could be made, it is
possible that several of them might be proved to bhe only phases of
the same andesite, :

- This rock complex was fractured in a general North-South direc-
tion ‘along three fairly well defined zones and these fractured zones
subsequently intruded by mineralizing solutions. There is also a
branch southeast of the Belcher Mine to Silver City, which is called
the Silver City branch of the Comstock Lode. Another extends
southwesterly from the Belcher and is called the Knickerbocker
branch. The junction of these two is taken roughly to be the south
end of the main Comstock Lode. The first fracture system east of
the Comstock lode is called the Occidental or Brunswick lode, the
next farther east, the Flowery lode. By far the greatest production
has come from the main Comstock Lode, less has come from the
Silver City branch, still less from the Oeccidental lode, less still
from the Flowery lode, and least of all from the Knickerbocker
branch. : -

The fissure zones in which the lodes form do mnot strike north-
south in a straight line, but are composed prevailingly of two com-
ponents.  The average strike of one of these is N 45 B and one
N 30 W. These components cause the lode to form in a twisted
course, which has a resultant direction of magnetic north, or about
N 14 E (astronomic), as exposed on surface.

As shown by development with depth, the main Comstock Lode
tended to form along a' true fault fissure with a northerly strike
and an average dip of 43 degrees to the east. Branching up verti-
cally from this prevailing portion of the Lode there were fractures
into which ascending solutions penetrated and deposited some of the
bonanza orebodies. The great Consolidated Virginia bonanza was
one of this type. The outerop of the Comstock Tiode is a variable
mineralization and replacement of the shattered rock in the wedge
between the normal fissure and one, of these vertical branches.

IMPERIAL MINE

As has been suggested, the ore in the Tmperial mine has been
developed above the main level in the wedge between the 43 degree
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THE UNITED COMSTOCK MINES COMPANY.

easterly dipping Comstock Lode and a vertical branch. Instead of
being perfectly vertical, it develops a crescent shape and forms a
sharp east wall to the ore. At surface this east wall dips westerly ;
at a depth of about 300 feet it is vertical ; below this it gradually
bends into the normal 43 degree dip_to the east. A pronounced
fault gouge up to 10 feet or more in thickness follows this east wall
of the ore. In the lower levels this gouge is dry and hard, while
near surface it is wet and soft. The values grade to an uncom-
mercial produect Wwesterly, so thefe is no sharp limit to the ore in that
direction. This is an important feature in mining as any dilution
of the ore by the caving in of the west wall will not reduce the
grade of the general average perceptibly, as the west wall carries
some values. The wedge continues to be mineralized back westerly to
the main 43 degree easterly dipping footwall. In this portion some
strong quartz with fair values has been found.

Only one rock has been found in the Imperial ground. This is an
andesite which is ‘highly altered by the mineralizing solutions and
surface leaching. On the whole the mineralization is so intense that
the original character of the andesite cannot be determihed, but
occasionally it is recognizable. Surface leaching appears to bring
out the original character of the andesite where it has been thoroughly
silicified. Some of the crosscuts back into the footwall show partly
mineralized extrusive andesite breccia and some andesite tuff.

The gangue minerals are essentially quartz and caleite, the former
prevailing. This mineralization varies from solid white quartz to
stock work veinlets, to silicified andesite, to recognizable andesite
altered by mineralizing solutions and leaching. All these types
grade into each other but they are sufficiently distinet to enable a
geologist to map four ‘different classes of mineralization. Thesc
“classifications are stope fills, rock in place more than half quartz,
silicified andesite, and recognizable andesite somewhat silicified.
There is no fresh andesite in the Imperial workings, but it is f@ﬂd
farther removed from the mineralized zone. Associated with the
primary gangue minerals are oxidized minerals, such as sulphates,
consisting—in order of their abundance—of epsomite, gypsum, melan-
terite and lesser amounts of sulphates of manganese, aluminum, and
copper, also kaolin and oxides of iron and manganese. On account
of the low-grade character of the ore, metallic minerals are not
easily recognizable. Pyrite is the most common with some argentite,
halloids, and metallic silver. Most of the secondary metallic minerals
are within 500 feet of surface, but even here they are intermixed
with remnants of the primary-sulfides.

g




. THE UNITED COMSTOCK MINES COMPANY

From the portal to a point where the main haulage tunnel crosses
the Knickerbocker branch of the Comstock Lode it is entirely within
andesite, which is fairly fresh and gray to purplish brown in color. In
crossing the Lode, the tunnel exposed only weak mineralization in soft,

Claims of Consolidated Imperial Group
Tons Average
(2,000 1bs)) Value Production
Imperial 223,047 | $23.42 $ 5,224,672.75
Bacon 22,846 24.99 570,931.25
Empire 162,164 21.05 - 3.414,594.12
Eclipse 3,174 25.65 81,431.04
Trench
Empire South
Plato 797 19.71 15,728.47
Bowers 4,795 17.36 83,245.95
Piute d
J. Winters
Consolidated 11,831 42.65 504,561 49
Consolidated Imperial 37,787 -15.42 583,012.49
Challenge 1,943 22.56 43,839.05
Confidence 10,470 20.74 217,217.28
Burke & Hamilton 1,008 28.22 28,465.99

Totals and Average 479,862 $22.44 $10,767,699.88

d Yellow Jacket Group
Yellow Jacket 443,747 $29.29 $12,998,170.82
Kentuck 142,289 34.47 4,905,271.01
Crown Point 815,605 36.84 30,049,673,50
Belcher 702,236 32,672,166.29
2,103,877 ! $80,625,281.62
Segregated Belcher 4,961 44 $ 101,466.81

Overman Group
Trojan 12,810 ; $ 144,392 81
Overman 77,623 Bt 1,411,489.06.

Totals and avérage 90,433 $ 1,555,881.87
Grand totals and average 2,679,133 $34.73 $93,050,330.18:

PRODUCTION OF COMSTOCK MINES UP TO 1880, By BECKER

wet ground. A strong flow of warm water was encountered, which
has continued uninterruptedly to date. This warm mine water is
a valuable asset for milling, especially during the winter.

Farther along, after making the turn to a drift parallel to the
Lode in the faotwall, the tunnel pierced a complex of andesite
intrusive into limestone and shale. The limestone was somewhat
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THE UNITED COMSTOCK MINES COMPANY

An Outline of the Proposed Mining Methods
of the United Comstock Mines Company

By JounN R. REe1GART *

The property of The United Comptock Mines Company, at Gold
Hill, Storey County, Nevada, consists of the so-called Gold Hill
group of mines on the Comstock Lode. It embraces all that portion
of the lode from: the old Alpha mine, at the north end of Gold Hill
southerly through the Globe group of claims, northwest of American
Flat. Development work to date has been confined almost exclu-
sively to the extreme northern portion of this area, namely the Yellow
Jacket and Imperial groups, and this paper will deal with the mining
methods planned for this section. The mill is situated on the east
side of American Flat and is approximately two miles south of Gold
Hill. A new town, known as Comstock, has been established there.

GEOLOGY

The selection of a method of development and mining has been
directly dependent on the geological conditions which prevail within
the area of operations. The lode proper in this section is a faulted
zone, striking slightly east of north, in andesite. The vein consists
of quartz and andesite which has been more or less completely re-
placed by silica. From an elevation of about 5,750 feet, downward,
the vein dips 40 to 50 degrees to the east; above this elevation it
steepens until at an elevation of 5,900 feet it is almost vertical. From
the Yellow Jacket shaft northerly for 900 feet it continues vertically
through to the surface. The attached section through crosseut No. 5
illustrates the general conditions which exist in this area. North of
this point, or north of No. 12 ecrosscut, there is an overturn in the
vein, and the vertical portion gradually bends to the east until a
point is reached where the dip is as much as 45 degrees to the west.
This eondition is illustrated by Cross-section No. 3, which is through
No. 14 crosseut.

In the vein there were several parallel enrichments which formed
the bonanza veins originally mined, and now exist as ore-filled stopes.
The westerly enrichment, commonly referred to as the ‘“West Vein’’,
and the easterly one, called the ‘‘East Vein’’, at various points merge
into one. Where they do mot, the intervening ground carries value

* Superintendent of Mines, The United Comstock Mines Company.
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. THE UNITED COMSTOCK MINES COMPANY

Whlch will permit all or portions of it to be mined. The mineable
‘portions are adjacent to the old stopes, forming a stope casing of
* yarying widths. : '

The wall west of the West vein, is an altered andesite, locally
_ kaolinized, and containing an intricate network of small clay seams.
On the east, the quartz is bounded by a distinet fault, marked by a.
band of dense, blue clay, beyond which the andesite is thoroughly
shattered, highly kaolinized, and containg numerous clay seams. Both
the east and west country rock adjacent to the lode require substan-
tial timbering for either drifting or raising. Where dry, the ground
gives little trouble after the timber is in, but the presence of even a
small amount of moisture causes swelling and necessitates the use of
top and side bridging and spiling.

HAULAGE LEVELS

To deliver the ore to the mill a tunnel was driven in the footwall,
or west wall, sufficiently near the lode so as not to make crosseutting
to it excessive, and at the same time far enough away to avoid its
being endangered by subsequent mining operations. This tunnel is
9,250 feet from the portal to the north end and has a cross-section
of 8ft.x8 ft.6in. in the clear. The first 3,500 feet was in ground
. requiring little or no timbering, but from this point in, with the
exception of a few short stretches, the tunnel had to be timbered.
At the north end, the tunnel is 700 feet below the surface and
approximately 1,000 feet above the Sutro Drainage Tunnel level.
It is run on a 0.5% grade in favor of the load and a ditch has
been carried on the west side for its full length. All the water
passing through this ditch will be diverted to the mill. The equip-
ment consists of 60-1b. rail, laid to 30-inch gauge, and solid bottom
cars, of ten-ton capacity, which will be handled by two eight-ton
trolley locomotives operated in tandem. The cars will be dumped at
the mill coarse-ore pocket by a rotary dumper, operated by com-
pressed air and handling four cars at a time.

To mine the ore above the elevation of the Main Haulage tunnel,
three intermediate haulage levels will be driven, dividing, vertically,
the area to be mined into four sections. These three intermediate
haulage levels will be from 175 to 190 feet apart. The upper haulage
level is now being driven, as it is the ore above this that will be
first attacked. This level is an adit at an elevation of 5,930, which
is the elevation of the collar of the Yellow Jacket shaft. This fact
has aided the speed with which the development work could be
carried on, as it gave an outlet on the surface near the Yellow Jacket
shaft, and obviated the necessity of doing a great deal of the work
through shafts.
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THE UNITED COMSTOCK MINES COMPANY

ORE PASSES

To drop the ore from the upper haulage level to the Main Haulage
level, ore passes <“C’"; No. 5, No. 15, and No. 19 are being driven
between these levels. Their locations are shown on the accompanying
plain view. These are 9x8ft. over all and divided into a chute
compartment and manway. The manway is 2 ft. x 6 £t. 4 in. in the clear
and the chute compartment 4 ft. 6 in. x 6 ft. 4 in. in the clear. All are
cribbed with 10x10 timber and between the cribbing 10 in. blocks
have been driven, with the ends projecting into the chute compart-
ment 3 to 4 in. beyond the line of the cribbing. These blocks are
designed to protect the cribbing from wear. On the manway side of
the chute, port holes with covers arve provided every 10 or 15 feet,
for barring in case the ore ghould hang up.

DEVELOPMENT AND MINING

The accompanying plan shows the method of developing the upper
haulage level and the location of the raises through which the ore
as mined will be transferred to this level. The ore from the raises
will be transferred to the ore passes by two-ton Granby type cars
and storage battery locomotives. It will be seen from the plan view
that the general layout of this level consists of two drifts, oune on
the west side and one on the east side of the orebody. From the
west, or footwall drift, crosseuts are turned off every 55 feet and on
the northern end connect through to the cast, or hanging wall, drift.
All of the ore passes from the main haulage tunnel connect with the
footwall drift.

A sub-level is being opened up 95 feet ahove the first haulage level,
and all raises ave driven to this sub-level. They are then offset the
width of the raise and continued through to the surface, on the south
end, and to the hanging wall, where possible, on the north end.
Grizzlies are to be installed over these raises at this sub-level, and
all large chunks will be blasted here. The timbers from the old
stopes will also be removed and handled at these same grizzly
chambers.

The southern portion of the orcbody will be mined as a milling
pit as long as the side walls will stand to permit using this method
with safety. The portion to the north will be bloeked out starting
95 feet below the top of the ore, in pillars approximately 25 feet
square. These are to be drilled and blasted, but only sufficient ore
drawn off to permit working on the unmined pillars. As this work
is going on, a second sub-level, 25 feet below, will be developed, on
which the same process will be carried out. This will give 50 feet
of broken ore up to the hanging, and an endeavor will be made to




THE UNITED COMSTOCK MINES COMPANY

maintain this thickness of broken ore to protect against dilution in
subsequent mining. It is expected that the next or 3rd. sub-level
can be carried down 35 feet, 50 feet, or farther, and drawing off
from the old stopes and the new pillars will then be regulated by the
amount which can be taken and still keep the top of the ore horizontal.
The southern portion, which will first be mined as a milling pit, will
later be attacked along the same lines.

The ore must be drawn as evenly as possible and to do this much
the same system as is in use at one of the porphry coppers will be
followed. This embraces the making of frequent cross-sections, and in
estimating the ore in place, and by regulating the daily product from
the various raises to keep the top of the ore as nearly level as possible.

The methods outlined above will undoubtedly have to be modified
in various ways to meet conditions as they arise.
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THE UNITED COMSTOCK MINES COMPANY

A General Study of United Comstock
Metallurgy

By A. J. WEmNiG *

The ores now developed and considered for delivery to the United
Comstock Mills are to be derived from depths under 700 feet from
~ the surface and will be obtained in part from mine fills, containing
timber in all stages of preservation; and in part from the mining of
virgin ore.
The haulage tunnel, which intercepts the ore deposit, has developed
some warm water of sufficient purity for milling purposes.

NATURE OF THE ORE

In general the average ore may be classified as an oxidized quart-
zose vein matter, containing a variable amount of clays and ochres
and some valuable sulfides and other minerals. The valuable metals
are essentially gold and silver, existing in a ratio of about one of
gold to forty of silver, by weight. The ores contain a large amount
of organic matter and are rather unusual in that inorganic salts
are also present in abundance.

The ores vary from soft to very hard, but as a mean they possess
a high coefficient of grinding resistance. This is reflected in a prac-
tical way in that local operating mills are motored for two horse-
power per ton daily capacity for crushing and grinding equipment
alone.

The settling and thickening properties of the ore are usually good,
provided the ore is naturally free of soluble constituents or has been
washed free of them. Tiocal operating mills manage well with five
square feet settler area per ton of ore per day on clean or washed
ore, even when grinding to 200 mesh.

The sulphides are mainly pyrite with smaller amounts of argentite
and its alteration products, which usually contain copper. The
pyrite shows irregular inclusions of alabandite, argentite, quartz,
gypsum, gold and silver. The free metal inclusions are very small
and exist as minute skeleton forms in crystallites and microlites.
The inclusions of argentite are both irregular and in crystal form.
Pyrite is often entirely enclosed in gypsum crystals. Indeed ecrystal-
line pyrite has been observed even in stalactites and stalagmites com-

* Superintendent of Mills, The United Comstock Mines Company.
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THE UNITED COMSTOCK MINES COMPANY

posed of water soluble salts that have leached from the ore and
deposited in the mine drifts. )

The gold exists in the ove almost entirely free, though alloyed
with considerable silver and some copper. Allusion has already been
made to its association with pyrite, but gold also exists in the inter-
stices of the quartz erystals as minute spongy grains, very often con-
taining numerous irregular inclusions of quartz, all of which fre-
quently show extinetion together when under the polarizing microscope.

The silver with the quartz exists mainly as argentite and its
derivatives. Some silver is free, usually in wire form, some is present
as chloride and some traces are soluble under conditions which might
lead one to believe it combined as sulfate.

Silver, in an insoluble form associated with manganiferous ochres,
is present, but mainly so in surface ores where peroxidations are
most pronounced. Some of this silver is rendered soluble with simple
selective reduction treatment and some is relentlessly unyielding
until all of the manganese has been reduced and the ore com-
pletely bleached.

CONTENT OF IMPORTANT SALTS

The large amounts of soluble matter in the ore are mainly due
to the presence of the sulfates of iron, manganese, zine, copper,
sodium, potassium, caleium and magnesium, with some rare earths
in very small amounts. The accompanying analysis, made by Mr.
M. F. Coolbaugh,* shows in a general way the more important salts
content of the ores from the various mine horizons. The level num-
ber roughly indicates the depth of the horizon below the ground
surface. The amounts of constituents are represented as pounds per
ton of ore.

Analysis of ore by M, F. Coolbaugh, showing content of important salts.

Pounds Surface 360

per ton Tunnel Level 200 300 400 470

of ore Yellow Yellow Level Level Level Level
Constituents  Jacket Jacket Imperial Imperial Imperial Imperial
FeSO. .054 1,206 2.724 2.580 3.428 6.80
AlL(SOy); .014 .630 1.032 844 1.340
MSO:. .0614 .802 1260 ' .786
MnSO. 124 445 1522 .566 .626 1.136
CaSO. 700 9.304 4.758 3050 4.322 4.186
MgSO. 1.300 5.180 6.638 5.664 6.854 11.928
CuSO; Trace Trace Trace Trace .020
Total solids 2234 - 16282 16.218 12.426 15.700 26.062
Total water 25.800 20.420 31.400 16.600 17.400 29.800

* Manager Research Department, The Metals Exploration Company.
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THE UNITED COMSTOCK MINES COMPANY

Melting will be conduected "in an oil fired reverberatory furnace,
similar to Mexican practice. The furnace will have a movable hearth
and the wet, but fluxed, precipitate will be changed from cars through
the roof of the furmace, thus reducing to a minimum the handling
of precipitate.
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