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T H E  U N I T E D  C O M S T O C K  M I N H S  C O M P A N Y  

An 0uti ine of the Proposed Mining Methods 
of the United Comstock Mines Company 

By JOHN R. REWART * 

The property of The United Combtock Mines Company, a t  Gold 
Hill, Storey County, Nevada, consists of the so-called Gold ,Bi l l  
group of mines on the Comstock Lode. I t  embraces all that ~ o r t i d n  
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 bas been confined almost exeln- 
sively to the extreme northern portion of this area, namely the YelIow 
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 methocl of developmeht and mining bas bcen 
directly depenclent on the geological conditio~ls which prevail within 
the area of operations. The loch proper in this section is a faulted 
zone, striking slightly east of north, in andesite. The vein consists 
of quartz and allclesjte which has been more or less completely re- 
placed by silica. From an elevation of about 5,750 feet, downward, 
the vein dips 40 t'o 50 degrees to the east; above this elevation i t  
steepens until a t  alz elevation of 5,900 feet it is almost vertical. From 
the Yellow Jacket shaft northerly for  900 feet i t  continues vertically 
tllrougli to the surface. The attacheti section through crosscut No. 5 
illustrates the general conditions which exist in this area. North of 
this point, or north of No. 12 crosscut, there is an overturn in the 
vein, and the vertical portion gradually bends to the east until a 
point is reachecl where the dip is as much as 45 degrees to the west. 
This condition is illustrated by Cross-section No. 3, which is through 
No. 14 crosscut. 

In the vein there were several parallel enrichments which formed 
the bonanza veins originally mined, and now exist as ore-flled stopes. 
The westerly enrichment, commonly referred to as the "West Vein", 
anci the easterly one, called the "East "Vein", at various points merge 
into one. Where they do not, the intervening ground carries value 

* Superintendent of Minrs, The Utiited Comstock Mines Company. 
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T I I E  U N I T E D  C O M S T O C , K  M I N E S  C O M P A N Y  

maintain this thickness of broken ore to protect against dillltioll ,in 
subsequent mining. It is expected that the next or 3rd. sub-lev~l 
can be carried clown 35 feet, 50 feet, or f a r t b e ~ ,  tkilcl drawing off 
from the old stopcs ancl tlie new pillars will tlleil 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 illillillg pit, will 
later be attacked along the same lines. 

The ore must be drawl1 as evenly as possible ancl to do this mnch 
the same system as is in use a t  one of the porphry coppers will br 
followecl. This embraces the making of frequent cross-sections, nilcl 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 metliocls ontliued above will ~ulcloubtedly have to be modified 
in various ways to mset conditions as a e g l , a k e .  
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posed of water soluble salts that have leached from the ore and 
deposited in the mine drifts. 

The gold exists in the ore 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 crystals as minute spongy grains, very often con- 
taining numerous irregular inclusions of quartz, all of which fre- 
quently show extinction 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 i t  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 rednction treatment and some is relentlessly unyielding 
until all of the manganese has been reduced and the ore com- 
pletely bleached. 

CONTENT OF I M P ~ R T A N T  SALTS 

The large amounts of soluble matter in the ore are maiiily due 
to the presence of the sulfates of iron, manganese, zinc, copper, 
sodium, potassium, calcium. and magnesium, with some rare earths 
in very small amounts. The accompanying analysis, made by Mr. 
M. I?. 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 amowts of constit~:ents are represented as poutlds per 

1 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 YelBow Yellow Level Level Level Level 

Constituents Jacket Jacket Imperial Imperial Imperial Imperial, 
FeSO, .054 1.206 2.724 2.580 3.428 6.80 
AI,(SO,)a .014 .630 1.032 .844 1.340 
MSOS .0614 .802 .I260 ,786 
MnSO, .I24 .445 1.522 .566 .626 1.136; 
CaSO* -700 9.304 4.758 3.050 4.322 4.184 
MgSO, 1.300 5.180 6 638 5.664 6.854 11.92%' 
CuSOl Trace Trace Trace Trace .020 
Total solids 2 234 16.282 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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I 
1 The &ban ore shows aho& 1 5  pounds of salts per ton. On a 2000- 

I 

ton milling basis the daily entry of salts to the mill will be 15 tons. 
The tabulated analysis requires but brief review. The anlom~ts 

of ferrous iron m d  manganese sulfates are serious with rc?fcl*ence 
t o  the chemical consurnptioll of cyanicle. Indeed on several kvcls 
the amount of these salts would render the cyanide procrlss imprac- 
tical unless they were removecl. The s~dfates as a whole cmlse very 
high lime consumption and the aluminates with magnesium hyclr:~'ies, 
formed by such reactions with lime, gelatinate ancl mingle with the 
ore and thereby seriously impair the settling, thickening and iilterjng 
properties of the ore pulps. 

In a very general way the salts content of the ores increases with 
depth. The scrface ores are lower in salts content anrl :ippear to 
have been leached downward. 

As might be expected thc ore is gypseous ancl mill solutions in 
this district are always saturated with reference to calcirllil sulfate. 

TREATMENT 

With this brief review of the ore  ropert ties I will HOW attempt 
a. general description of our process clesignecl to rncc't thc 7::lriaus 
conditions clescribed. 

The ore is to be dry cr~~shecl to four mesh size, at  \vhic11 point the 
soluble matter in the ore is quickly and easily clir<olvecl in ~ v a n n  
water. This crushing is followecl with a brief rep1at:etnent wash in 
~irople mechanical classifiers, using a minimum arnount rmf warn1 
mine tnnnel water. The washing produces a filterable slime over- 
flow and x sand discharge, which quickly drains to from 10 to 14 
per cent moisture. The slimes are screened to remove wood and 
sent direct to thickeners where the aluminum sulfate and magnesium 
sulfate, dissolved oat of the ore, act as flocculants and cause fairly 
rapid settlcment of the slimes. The foul water in  the thickener 
overflow is used in sluicing out the rnill tailings. 

The washer discharge sands are sent direct to regrinding units 
where the first contact of the ore with cyanicle solution takes place. 

The primary slime removed in the washing presents the most 
formidable metallurgical problem. I t  represents from 10 to 13 
per cent of the total ore weight, and averages 50 per cent higher 
in value: than the head ore. It is from 25 to 50 per cent true 
Brownian slime. The maliganiferous ochres concentrate therein, 
accounting for its higher silver value, ancl i t  therefore represents 
our most refractory procluct. I t  is the h igh~st  cyanide consuming 
portion of the ore even after perfect washing. When overflowed 
at the washers at 80 mesh it is filterable, yet further grinding fails to 

'as 
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T I I E  U N I T E D  C O I S T O C I  P I N E S  C O P P A K Y  

Melting will be conducted in an oil fired reverberatory furnace, 
similar to Mexican practice. The furnace will have a movable hearth 

B l  
and the wet, but fluxed, precipitate will be ehaoged from cars through 
the roof of the furnace, thus reducing to a minimlun the handling 

'. 1 
of precipitate. I 
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