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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA

PRIMARY NAME: MAMMOTH

ALTERNATE NAMES:
TIGER
ST. ANTHONY

PINAL COUNTY MILS NUMBER: 570D

LOCATION: TOWNSHIP 8 S RANGE 16 E_ SECTION 26 QUARTER SW
LATITUDE: N 32DEG 42MIN 22SEC  LONGITUDE: W 110DEG 4IMIN 03SEC
TOPO MAP NAME: MAMMOTH - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
GOLD
LEAD
COPPER
ZINC
VANADIUM
MOLYBDENUM
STONE  CALC MARL
FLUORINE  FLUORSPAR
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SEPTEMBER, 1944

UNUSUAL

Rear view of the Mam-
moth St. Anthony mill,
showing the cyanide tanks
and precipitation plant in
the foreground. Center
buildings house the sul-
phide and oxide treat-
ment plants, with the
crusher building and Mo-
hawk shaft headframe be-
hind. Wood tower at
right is the terminus of the
aerial tram connecting
with the Mammoth shaft.

METALLURwWY -

Mammoth-St. Anthony Ltd. - arzona

A mine known to contain
58 different minerals—seven
of which are being recovered
in commercial quantities;
where oxide ores are both
tabled and floated; where a
smelter unlike any other is
making lead bullion from ox-
ide concentrates, providing a
slag from which valuable van-
adium and molybdenum are
recovered.

ROBABLY the most interesting
metallurgical plant in the south-
west today is that of Mammoth-

St. Anthony Ltd., in the town of
’1‘1'ger, Pinal County, Arizona. Seven
refined and semi-refined products are
chipped and payment is received for
seven metals including gold, silver,
lead, zinc, vanadium, molybdenum
and copper.

John A. Richards is general mana-
ger of the operation; other members
of the staff include: H. J. Nickolds,
mill and smelter superintendent;
Richard Eddy, mine foreman; James
McGavock, master mechanic; E. A.
Mills, chemist; and E. B. Daggett,
engineer.

The mine produces bhoth sulphide
and oxide ores in which 58 different

minerals have been identified at vari-
ous times. This condition makes
Mammoth a specimen collector’s para-
dise but a mill operator’s head-
ache. In separating the values of
these complex ores many deviations
from standard practice are necessary,
as well as the development of special
methods of treatment. For example,
both tabling and flotation are used
in concentrating the oxide ores, a
procedure that is being conducted suc-
cessfully in only a' few other places
in the world. The company’s smelter,

John. A. Richards, general man-
ager of Mammoth St. Anthony
Lid.

unlike any other, is making a lead
bullion from the oxide concentrates;
and a water soluble slag is obtained
by using soda ash for fluxing instead
of the usual limestone. Finally, the
slag is crushed, dissolved in water
and valuable vanadium and molybde-
num salts are removed by evapora-
tion and crystalization.

Sulphide Ore Treatment —

Sulphide ores are mined between
the 700’ and 900’ levels of the Collins
vein, loaded into Allison end dump
ore cars and trammed 2500° by
Mancha Little Trammers to the Mo-
hawk shaft for hoisting. The values
are in galena and sphalerite occurring
in a gangue of rhyolite and dark
quartz glistening with flakes of spec-
ularite. It is practically free from
oxidation and is treated separately
from the oxidized ore in the sulphide
mill.

From the coarse ore bin the ore is
fed by a pan feeder to a No. 4
McCulley gyratory crusher which re-
duces it to minus 5”. A 24" conveyor
belt raises it to a 1%”-mesh Allis-
Chalmers vibrating screen, and the
oversize is reduced to minus 12" in
a 4’ Symons shorthead cone crusher.
The screen undersize and the crushed
product join and are carried by an-
other 24” conveyor, over a Merrick
“Weightometer,” to the 100-ton fine
ore storage bin. At the head of this
conveyor, a Vezin sampler removes
about 2 percent of the flow. This



sample is immediately split through
riffles, taking about .5 percent for
further crushing and assaying.

Because of the hardness of the
rhyolite gangue, two-stage grinding
is employed. Material from the fine
ore bin is fed by an 18” conveyor to
a 6 by 4%’ Marcy grate discharge
ball mill operating in closed circuit
with a 4% by 18 Dorr duplex classi-
fier. The mill is driven at 24 rpm.
by direct gear drive from a 100-hp.
Westinghouse synchronous motor. It
is lined with manganese steel liners
and charged with 2 and 25" cast iron
balls. Crinding is so difficult that
314 Ibs. of balls are required for each
ton of ore, and the liners are good
for only 13,000 tons.

The ball mill discharge to a 12 by
18” Denver duplex mineral jig which
produces a finished high grade lead
concentrate. The concentrate is
blended with the product of lead flo-
tation for shipment to the smelter.
The jig overflow passes to the classi-
fier.

The 30-mesh classifier overflow
goes by gravity to the Dorr 6 by 20’
duplex classifier of the secondary
grinding circuit. This operates in
closed circuit with another 6 by 4%’
ball mill which is V-belt driven at 25
rpm. by a 105-hp. G. E. variable speed
motor. This mill has cast iron liners
and is charged with 2” cast iron balls.
The 3% lbs. consumption mentioned
above includes that in this secondary
stage. The clagsifier overflow at
minus 65-mesh is pumped by a 2"
Wilfley pump to a 6 by 6 condition-
ing tank. Cresylic acid is added as
required by a cup and wheel liquid
reagent feeder, and the pulp enters
the flotation circuit at 22 percent
solids.

Difficulty has been experienced in
obtaining a clean lead concentrate be-
cause the zinc is very difficult to
depress. Tests have heen conducted
by the American Cyanamid Ore
Dressing Laboratory, the Denver
Equipment Company and the Arizona
Bureau of mines as well as hy the
laboratory at Mammoth-St. Anthony.
In these tests grinding as fine as

Left—Smelter and salt plant build-
ings where table and flotation con-
centrates from the oxide plant are
smelted into 100-lb. lead-silver-gold
ingots. Slag is crushed and leached,
and vanadium and molybdenum salts
recovered by evaporation. Right—
Joseph Fulton, smelter and salt plant
shift foreman, stands beside the re-
verberatory furnace which, despite its
worn appearance, effects an excellent
recovery. '

minus 325-mesh was tried with no
improvement in the final result. All
agreed that a large portion of the
sphalerite was very difficult to de-
press in the presence of as little as
05 lbs. per ton of ethyl xanthate,
aerofloat, or thio carbanalid. Some of
the reagents used in trying to depress
the zinc were sodium cyanide, aero
cyanide, zinc sulphate, godium sul-
phate and zinc hydro sulphite. These
were also tried in varying combina-
tions without success. It was found
that even in 1% percent cyanide solu-
tion, .05 lbs. of Z-3 (ethyl xanthate)
would produce lead concentrate con-
taining 20 percent zinc. The best re-
sults were obtained by varying the
collectors rather than trying to de-
press the zinc.

The sulphide flotation circuit con-
sists of twenty 18" Denver “Sub A"
cells with rubber linings and impel-
lers that are divided into two sec-
tions, nine cells for lead and 11 for
zinc. The lead section consists of
three roughers, two cleaners and
four middling cells. Flow from the
conditioner enters the second cell.
Rougher froth from No. 3, 4 and b
cells goes to the first cell. The froth
from the first and second cell is the
cleaned concentrate which is elevated
by a 2" Wilfley pump to a 10" Dorr
thickener.

Tailings from the first 5 cells,
which are low in lead and high in

zine, enter the sixth cell where more .

MINING WOKL.

collector is added. Froth from cells
7, 8 and 9 goes to No. 6 which pro-
duces a zinc-lead middling which is
returned to the primary ball mill.
Tailings from this 4-cell section are
a low grade zinc material which
flows to a 6 by 6’ conditioner.

At this point, a saturated solution
of copper sulphate is added at the
rate of .75 lbs. per ton of dry ore,
and dry lime at 3.0 lbs. per ton of
ore. This flows to the fourth cell of
the 1l1-cell zinc separation section.
Froth from rougher cells 4, 5, 6, 7 and
8 passes to No. 3, while that from
the scavenger cells 9, 10 and 11 en-
ters No. 5 cell. Froth from 3 and 4
is cleaned in cells 1 and 2 which pro-

H. J. Nickolds, mill and smelter super:
intendent, under whose directiol
much of the metallurgical techniqu:
has been developed.

duce the final cleaned concentrate
to be pumped to the thickener.

The product of both thickeners i
elevated to a 4-disk 6 Americ
type Oliver filter where two disk.
handle the zinc and two the lead.
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Both concentrates are trucked to the
railhead at Winkleman where the
lead is shipped to the AS&R smelter
at El Paso and the zinc to the same
company’s smelter at Amarillo,
Texas.

Sulphide flotation heads average
7% percent lead and 7% percent
zinc and contain 0.8 percent copper,
1% oz. of gilver and a trace of gold.

The lead concentirate runs from 55
to 60 percent lead, about 4 percent
copper, 5 ounces of silver and 0.1
ounces of gold. It has a moisture
content of about 10 percent.:

The zinc concentrate runs from 45
to 50 percent zinc, 2 to 5 percent
lead, 2 percent copper and has 10
percent moisture content. The reason
copper is found in the zinc is that in
the ore it appears as fine encrusta-
tions peppered with chalcopyrite and
is very difficult to separate.

At the present time the plant re-
covers from 85 to 90 percent of the
lead as a lead concentrate and 75 to
80 percent of the zinc as a zinc con-
centrate.

Oxide Circuit —

The major portion of Mammoth-
St. Anthony ores are oxides and al-
though the oxide mill can handle
400 tons daily, shortage of labor has
reduced oxide ore production to about
150 tons daily. The oxides are mined
from the Mammoth vein and above
the 700" level of the Collins vein. Ore
is hoisted by skip at the Mammoth
shaft to a 500-ton steel ore bin and
carried by a 1200° aerial tram to
storage bins near the crusher.

It is the oxidized veins that the
wide variety of minerals is found.
Gold averages about 0.19 ounces per
ton. Other minerals of commercial
value are cerussite (lead carbonate),
wulfenite (lead molybdate) and van-
adinite (lead vanadate). There is also
a trace of copper which is not re-
covered.

Crushing and sampling are ident-
ical to that given the sulphides with

Left—Cone thickener and tank filter
which remove water from iron-lead-
gold concentrate taken from magne-
tic separator. Solids are mucked out
and sun dried on the concrete apron,
later sprayed with oil and roasted to
remove sulphur. Right—Denver No.
24 Sub-A flotation cells in the oxide
mill. The thin froth is typical of oxide
flotation.

the same equipment being used, the
ball mill feed being diverted to a
separate 400-ton ore bin.

The first stage of grinding is han-
dled by a 5 by 10’ converted Marcy
rod mill in closed circuit with a 6-
mesh stationery Leahy screen. The
ball mill is driven at 21 rpm. by a
150-hp. Westinghouse motor with a V
to flat drive, is lined with manganese
steel liners and is charged with 4”
cast iron balls. This primary grind-
ing requires 1.42 lbs. of balls per ton
of ore.

Ore from storage is carried by a
short 18” conveyor belt to a sump
where it joins the ball mill discharge,
and the combined products are ele-
vated by wet bucket elevator to the
Leahy screen. The screen oversize re-
turns to the mill for further grinding
while the undersize enters a 5-spigot
St. Joseph hydraulic classifier. Each
spigot discharges onto one of six 5
by 12’ concentrating tables. Three of
the tables are Diester Plat-O units
and the other three are Wilfleys.
Tabling is used in the flow sheet to
avoid overgrinding and consequent
slime losses of the soft wulfenite and
vanadinte. The slimes enter a 5’ Allen
cone thickener, the overflow being
raised by a 2” Wilfley pump to the
oxide flotation feed thickener while
the underflow passes to the last table.

The table concentrates are dried

in a rabble arm drier and trucked
to the company’s own smelter. Midd-
lings from all tables flow to the No.
5 table. The table concentrate con-
taing about 35 to 40 percent lead,
8 percent molybdenum trioxide, 2
percent vanadium pentoxide, 2 oz.
gold and 2 oz. silver.

Table tailings are taken via a 3”
Wilfley pump to a 6 by 20' Dorr
duplex classifier operating in closed
circuit with a 64% Marcy ball mill
lined manganese steel liners and
charged with 2 and 21” cast iron
balls. The mill is V-belt driven at 24
rpm. by a 100-hp. Allis-Chalmers
motor. The regrinding requires 1 lb.
of balls per ton of ore, and one set
of liners will last about a year. The
classifier overflow, running 25 per-
cent plus 65-mesh, is elevated by a
3” Wilfley pump to join the cone
thickener fines in the oxide flotation
feed thickener. As an alkalinity reg-
ulator, 1.5 1b. of soda ash per ton of
ore is fed to the regrind mill. This
provides a pH of 9 in the circuit.

The flotation section consists of 22
Denver “Sub A” cells and one large
and two small conditioning tanks.
These are divided into two units. In
the first unit, comprising six 42”
roughers cells and four 18” cleaners,
all molybdenum and vanadium that
floats readily and practically all of
the gold are recovered. The second
unit is composed of eight 42” rough-
ers and four 18” cleaners, and it
makes a concentrate high in lead and
molybdenum values. The first unit
is required in order to recover the
gold before adding sodium sulphate
which is a gold depressant. The ad-
dition of this reagent is necessary to
sulphadize and aid the flotability of
the molybdenum, vanadium and lead
minerals. The concentrate of both
flotation units join ahead of filtering.

Before entering the circuit, all ox-
ide flotation feed is thickened to 40
percent solids. This unusually high
percentage has been found necessary
because of the low grade of the ore,
and serves to stabilize the froth.
Fven then the froth in the cells is
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flat and watery looking, having none
of the tough, elastic appearance of
bubbles common to sulphide flotation
recovery.

The feed is pumped by a Dorr dia-
phram pump from the thickener to
a 4 by 6 conditioning tank where
ethyl xanthate, amyl xanthate and
aerofloat 25 or 31 is added as re-
quired. The conditioned product en-
ters the first cell of the gold rougher
unit, the froth from the first three
roughers going to the second cell of
the cleaners while that from the last
three rougher cells returns to the
conditioner at the head of the cir-
cuit. In the 4-cell cleaner, froth from
the last two cells goes to No. 2, froth
from No. 2 goes to No. 1 and the
product of the first cell is the final
concentrate. Tailings from the clean-
er cells return to the first conditioner
and _tailings from the roughers flow
to the second 4 by 6’ conditioner.

The sulphadizing agent, sodium
sulphide, at .25 1bs. per ton is added
at the small conditioner and the flow
enters an 8 by 8 conditioner where
copper sulphate in saturated solu-
tion is added as required by a cup
and wheel reagent feeder. Additional
quantities of aerofloat; ethyl xanthate
and amyl xanthate enter at this
point.

The feed now enters the first cell
of the 8-cell, lead-molybdenum rough-
er; the froth from these cells goes
directly to the second of the four
cleaner units. The flow in the clean-
ing circuit follows the same course
as that in the gold cleaners, with
the concentrate from the first cell
joining that from the gold unit and
the tailings returning to the second
small conditioning tank. Tailings
from the roughers are pumped by a
2" Wilfley pump to a 20 by 6 Dorr
duplex classifier with a 15" bowl for
removing slimes.

These slimes are 95 percent minus
200-mesh and contain a gold value
of only .015 oz. They go to waste.
However, the sands run 22 percent
minus 200-mesh and contain .05 oz. of
gold which is recovered by leaching.
This cyanidation follows standard

Pans in which heat from the smelter
flues effects evaporation of salt bear-
ing solutions and where molybdenum
and vanadium products are dried be-
fore shipment. Right-—Joseph Fulton,
smelter foreman, sews a sack of cal-
cium molybdate. The product shipped
contains about 50%, molybdenum tri-
oxide.

practice with two floods of strong
solution, two of barren solution and
two of wash. Final recovery is made
in a Merrill-Crowe precipitation unit.

The combinad flotation concentrate,
without thickening, is pumped by a
2” Wilfley pump to a Stearns mag-
netic separator which removes an
iron concentrate assaying 20 oz. of
gold, 10 percent lead and 50 percent
iron. This product flows by. gravity
to a cone thickener and a tank filter.
It is mucked by hand onto a con-
crete floor where it is sun dried and
roasted by oil flame to remove the
sulphur. Shipment is made in steel
drums to the American Smelting &
Refining Company’s El Paso smelter
where the values are recovered and
payment is made for the iron for
fluxing purposes. This product, mag-
netite and flake iron containing gold,
cannot be treated in the comparative-
ly low heat of the smelter at Mam-
moth-St. Anthony.

The tailings from the Stearns mag-
netic separator go by gravity to a
10’ thickener and thence to a 6’ Oliver
drum filter. The cake is semi-dried
by the sun and trucked to the com-
pany smelter.

In this complex oxide flow sheet
conditions vary considerably, and re-
agent requirements vary accordingly.
In both the oxide and sulphide flota-
tion departments it is necessary to
constantly check and examine the
condition of each cell. False floors
have been built near the top of the

MINING WORL;

flotation machines so that mill o
erators will be high enough to hav
easy access to them for taking sam
ples and making adjustments. Re
agents and height of weirs are ofte
changed every few hours.
Throughout the entire proces
samples are constantly checkec
Steps to effect an adequate recover
are so exacting and ores vary s
much that assay samples are take
hourly at some places and at leas
at every point in each batch run &
others. Determinations in the labora
tory will average nearly 150 per da;

Smelting Practice —

The smelter is a reverboratory typ
furnace built of brick with three sid
doors for tending and removing slag
It is oil fired from the front an
molten metal is drawn off near th
bottom on the opposite end. Lon;
brick flues convey the smoke and ex
cess heat to a tall metal stack.

The unique feature of the furnac
is its unusual hearth. The origing
hearth failed during early phases o
the operation, allowing a run off ¢
bullion. This left a cavity some 17
deep which was filled to the origine
floor level, with the furnace still ho
by adding large blocks of rhyolit
rock, silica sand and molten sla
which were melted down togethe;
This filling was done in stages, wit'
periods of cooling allowed for settlin
and freezing the mass in layers. T
build the hearth above the origina
floor level, a high silica, lead bearin:
slag was used. Instead of forming
solid hearth, the material remain
sem-fluid allowing the molten mets
to percolate down to the solid ma
terial. The charge is dumped in fron
above onto a bath of molten slag
The metal melts down forming pock
ets in the semi-fluid hearth, anc
these pockets are tapped by insert
ing a long rod and blowing air i1
through the draw hole on the end o
the furnace.

At capacity operation the furna:
receives the following charge at o
minute intervals:
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Tahle Concentrate ........... 500 lbs.
Oxide Flotation Con-

centrate ......ccccoiieeeieell 400 lbs.
Soda Ash d
COKE s musmusunvsaammpnnsnnns

Soda ash is used in place of the
usual limestone flux so that the slag
will be water soluble and permit the
recovery of the molybdenum and
vanadium values. Oil refinery sludge
is used for heating and recovery is
made at 2,000° F. .

The bullion ig poured into 100 lb.
bars of combined lead, gold and sil-
ver and shipped to the International
Smelting & Refining Company - at
East Chicago, Indiana, for further re-
fining.

A matte is also recovered from the
smelter operation. This matte is act-
ually a combination of a true matte
and the dross off the pouring., It
contains lead, copper, gold and silver
in proportions that vary widely from
time to time. It is shipped to the lead
smelter at Kl Paso.

The hearth construction and oper-
ating technique were developed lo-
cally and this small, low heat, lead
furnace is recovering nearly 100 per-
cent of the gold and from 82 to 85
percent of the lead.

Salt Plant —

It is from the smelter slag that
the recovery of molybdenum and van-
adium is made. The slag, containing
25 percent molybdenum trioxide and
5 percent vanadium pentoxide, is
drawn off in 500-lb. pots and after
cooling is broken through a 3"
grizzly. It is hauled by incline skip
to a small jaw crusher which reduces
it to about %4” and then discharged
to a 3 by 6 rod mill for reduction
to a practical grind. The product is
not classified or screened to size, but
is ground until it is fine enough to
obtain speed and efficiency in leach-

Esmael Contreras
pours a 100-lb. lead
ingot. This bar will
contain a small
amount of silver and
gold which is recov-
ered in the final re-
fining process at the

IS&R East Chicago
plant.

ing. The ground product passes over
a trommel screen and a Hartz jig
which removes the flake lead which
is valuable in building up the false
hearth in the furnace. The balance
flows into one of four 6 by 6" Denver
leaching tanks.

The recovery in the salt plant is
strictly a batch process with 7000
lbs. of slag being treated at a time.

In the leach tank, the slag is agi-
tated mechanically in water. The
pregnant solution is passed through
a basket filter with the residue going
to waste. Part of the solution is
evaporated by waste heat from a
heat exchanger in the furnace flues,
and the balance goes to storage
tanks. The dry salt contains 30 per-
cent MoO,, 10 percent V,0; and 60
percent silicates.

Formerly, all of the solution was
evaporated and the. combined salt
was shipped to Austria for final
separation. After the war stopped
these shipments, it was sent for treat-
ments to the Molybdenum Corpora-
tion of America in Washington,
Pennsylvania; but because of limited
capacity there, large reserves were
piled up at Mammoth. The present
treating method was developed at the
operation to separate the molybden-
um and vanadium at the plant and
thus make the two products availa-
ble for the war effort.

The recovery is accomplished as
follows: A saturated solution is built
up in an agitating tank by mixing
the combined evaporated salts with
the pregnant solution. As the solu-
tion dissolves the salt, a saturation
point of vanadium is reached and
vanadium is precipitated out as sod-
ium vanadate and recovered in a
basket type filter.

The filtrate passes to an air agi-
tated tank where calcium chloride is
added. This causes the molybdenum
to be precipated in the form of cal-
cium molybdate and it is recovered
on a second filter.
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w.ae vanadium product is shipped
for the manufacture of vanadic acid
and the molybdenum product is
sacked for shipment direct to the
steel mills for alloying purposes.
Molybdenum content of each batch
is determined by analysis and sacks
are weighed to contain the equiva-
lent of 3 1bs. of metallic molybdenum.
Both salts are completely dried in
the waste heat exchanger on the
furnace flues before shipment.

Although the operation is working
with very complex ores and has been
forced to resort to many unorthodox
practices to recover sufficient values
to economically justify its existence,
the following table indicates that a
very creditable recovery is being
made by each process. The figures
are approximate percentages recov-
ered from the total heads entering
each department .

SULPHIDE MILL

Lead in Lead Concentrate....85 to 909
Zine in Zinc Concentrate...75 to 809%
Lead in Zinc Concentrate.... 5 to 109,

OXIDE MILL
3 07« L
Molybdenum
Vanadium ...
[070) (s (e . o s

James McGavock, master mech-
anic, and E. A. Mills, chemist, in
the fire assay room of the lab-
oratory.

SMELTER
b 7Y 1 o IS SRS S R AP 859
Molybdenum & Vanadium
(In sol. from slag) .......cooeeees 85%

Gold & Silver (in bullion) ....95-1009%

SALT PLANT'

Molybdenum ... :.....85-95%
Vanaditmh coocssssmsmmmmmmsssssansess 5%

Electric power at Mammoth-St.
Anthony ‘is supplied by the U. S.
Indian Irrigation Service's San Car-
los dam on the Gila River. Water is
furnished in abundance by the mine.
In fact, removing water from the
mine is a major operational problem.
Tailings are dammed behind the mill
on the property.
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B History ) :

Tiger is in the San Pedro Valley of
southern Arizona, about 40 miles north-
cast of Tucson. The first gold claims
in the district ‘were filed in 1879 by
Frank Shultz on the Collins vein, fol-
lowed by the Mohawk claim in 1881
and’.the Mammoth and Mars claims in

1882, Several owners followed  Shultz -
“pperating these mines, and a total of

eg8,510.835  in gold was mined prior to
..§ P-1914. This was the only metal recovered.
; i -‘Because of the need of molybdenum
' ing the first World War, the mines
Srp tailings were reworked lo recover
:“wulfenite. ‘After the war, the price of
* . molybdenum " decreased and the mines
" became inactive for 14 years.

© . “With the increase in the price of gold

in 1933, a third. period of production

Opal Is Not Amorphous

A correspondent " takes us to task for
the_ statement " in . “Introduction to Min-
eralogy”’ (MINERALOGIST,-April '64) ., that
opal. is - amorphous. . He' says it ‘is_a

R l‘ight. ai : ; T
. Long thought to be amorphous, investi-
__Aion of the structure by modern x-ray
 “techniques has shown - that opal is. an
! - aggregate of submicroscopic crystallites
5 “low-cristobalite.. . i

In checking't

our references. published prior to 1959

g st ‘opal as amorphous, including Dana.

Ford), Hunt and- Ramsdell, Barry and

dson; andeven the ‘American -Geolog-

Leechman (1961), and Dana’s System

- of -Migeralogy, ‘seventh “edition, volume
#3, by :Frondel (1962), carry the new con-
*cept. - The best explanation of the strue-
- ture of opal is’in the System. '

- keepup ‘with it. ; Also, ous- thanks to
- - Carlton Carson,” Ventura, California, for
setting us straight.:- hid :

18

crystalline aggregate — and. he is so.

his, we found. that ali o'fb

ical. Institute’s Glossary. The Opal Book,

“Our only comment is that it is certainly -
“changing ‘world ‘and we wish we could "+

P~

‘Minéi;/s of the Tiger Mining Cé)np Ared

By Jessie Hardman
Mineral Research Society

started. During the second World War,
vanadium production became important.
While the mines were operating, there

was =0 much water present thet pumps °

had 10 run constantly. There was enough
water for the local water supply. When

the mines closed in 1952, the pumps .
stopped and the mines became flooded.

Geology
Geologically. the area is very complex.
The original area consisted of a series

of low eroded hills composed of Oracle

granite.  Thick  deposite of ~alluvium
which accumulated in the valleys be-
came consolidated into a:quartz arkose.
This granite" and. arkose subsequently
were intruded: by, dikes of rhyolite and
breccia.

Heavy hasaltic flows incorporated the

coarse sand and conglomerate. These -
flows were interrupted by periodic ero- -

cion. Smaller basaltic bodies were in-
truded along the faults and the borders
of the rhyolitic- intrusions.

© Mineralization took place along several

“main faults.” The ‘Mammoth fault, which
_contains the principal ore shoots. is con-
tinuous through the Mammoth-Mohawk
The “relative vertical displace- - =

Mines.
ment amounts to -several: hundred: feet.

Fault “movement started -with : the first - -
“thyolitic_intrusions and_continued at’in:.
tervals during. the period of mineraliza-’
_ tion._There was one main-branch of this
fault which was -very productive in'the -

Mohawk Mine.:
" between the granite and rhyolite. - =

was the most highly mineralized and
" oxidized area of the fault system, and

“ - the finest mineral specimens came from
47 thim AreR. S e X R
"Mineralization: occurred in : several -
: t0”periodic: movement -along *. -
. There - were two _distinct

breaks in’ the types of mineral deposited.:
- "During the first’ three stages. there. was*
AUGUST 1964

" the * faults.”

e

The Dream vein fault is pafalle'l"to'.thé%
Mammoth vein and follows the contact:

". Mineralization of the Collins vein fol- =
‘lowed ' several . parallel fractures. = This -

very little difference in the~vein .minerals

sisted of quartz, adularia: specularite: and
some <ulfides. Characteristies of these
minerals varied dic to different cimdi-
tions. which existed in each stage. Min-
erals deposited_during the {ourth stage
are completely different from the min-
erals of the first three stages. They were
mainlv m(il:\fbdenum; vanadium. and man-
ganese ‘minerals, . Fifth, stageminerals
consisted. of carbonates. sulfates, silicates.
and secondary sulfides. Cerussite was the
principal mineral of this stage.

. Seventy-four . species - have  heen -re-
ported - from  Tiger: - ¥

. Adulorie Leadhillite
" Albite Lepidocrocite
. Anglesite _Limonite
. Atacamite Linarite
" Aurichalcite Magnetite
“Azurite " Malachite
Barite . . " Matlockite
_Beudentite: D . “Melanotekite
‘Biotite . - “¥e- o Microcline
" Boleite Mimetite .
. «.-Bornite “Minium °©
‘. Brochantite _ Mottramite
Bromyrite - ' Murdochite
- Calcite ©. " Muscovite
.- Caledonite Oligoclase’
‘= Cerargyrite .. -Olivenite-
. Cerussite . “.-Poralaurionite .
'Chalcocite Penfieldite:
’:', Phosgenite

“ * Psilomelane s

Not CdQ’IUl$C.Lis(’ is e\:d;by Petertor as one
of..the minerals . found: in this mining areaq,
: ‘o-icalled secdemite “specimens that

gsted. have turned out to be

BIBLIOGRAPHY. .

Mining
ucson, Arizong:- ! 938.

albraith; -Fredetic: W., - Brennan, Daniel -J., Min-

Tuscon; *Arizona. 1959
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~ from one stage to’ the next. They con- ™"

\
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GOLD NUGGETS e Vik

T yatferson Gulch, Blackfoot City,. g e |

Powell County, Montana. Y 2

Since our first offering of gold nuggetsyoera
some two years age, the demand has;
always exceeded the supply, particu-
larly for-the larger nuggets Our Mon-
tana collector has - finally cbtained a
supply of those larger nuggets and we
are pleased to present them ranging:in
size from V4’ to over 17,

These nuggets have ideal form and are
all - endowed. with that soft velvety
luster so characteristic of high quality
gold. Vaxla'' to Vax¥s" $2.50, $3.00,
-$3.50. 34ax1%2"" $5.00, $6.50, '$7.50.
%4x5%" $8.50, $10.00, $12.50,
$15.00. $

Sodium: aluminum silicate. Transpar-
eit to"ifl:br{slucent green - to gray
of gem-quality. These speci-
1 1l £ exhibit” &% beautiful rose-
colored ‘fluorescence. - 1'" to 1x1'":%$.50,
$.75; $1.00. 1x}13% $2.00, $2.50.
VV5R2i $RIR0L BRI S
ALUNITE - B regszasz,, -Hungary. Basic':
: 3 hate ™ of aluminum -and s

e B

.uis’ Potosi; Mexic
de with minor Ti..

ect “: alf “.of “which " ¢learly
show: théxrare,’ diploidal - crystal face
olong the cube and the- octa-
ddition to. vicinal faces.

huringia, "'East *-Germany. |«
Fluorine alogue. of -boracite. Laven-
der to. maroon tetrahedral or pseudo-
tetrahedral ‘xls. MICRO study.~ /16"
to V8”.:$2.00,:$2.50. = -

Use your catalog for our complete stock

New: 1964 edition,” devoted olmost exclusively | :

to_minerals; “available | $1.00 “postpaid.. ..

SOUTHWEST - SCIENTIFIC  COMPANY:’
(successof; to Scott, Williams: Mineral Co‘rﬁpa.ny{}"
: Scottsdale, Arizona: 85251
“Phone: 945-0803 (Area Code 602) 3




Tiger And The Mammoth-St. Anthony District

Tiger died that San Manuel might live.

It's an old story around mining opera-
tions that development of a big open pit
mine to process the large mass of low-grade
ore surrounding a high-grade core often
brings an end to a community that served
the earlier miners. '

Predecessor to the San Manuel Mine was
the long lived and productive group of
claims and mines in the area of Mammoth
and Red Hill.

Frank Schultz opened a mine there as
early as 1881 and designated the area The
Old Hat District. As miners began to
establish shacks around the mine, he open-
ed a store there in 1889. On July 27, 1896
a post office was established for Schultz,
Arizona.

The St. Anthony mine, operated by the St.
Anthony Mining and Development Com-
pany, Ltd., had a long and varied history
of development and production. The camp
actually was developed as three differ-
ent mines—the Mammoth, Collins, and Mo-
hawk-New Years—which were consolidated
in 1934 by St. Anthony.

Other early claims were located in 1879
and mining was continued intermittently
by several companies, mostly on the Mam-
moth vein, until 1901 when the workings
on their vein caved from the 750 level to
the surface. This early mining was done

Page 16

entirely for gold; production from the Mam-
moth and Collins mines through 1901 was
over 150,000 ounces of gold valued at more
than $3,000,000.

The camp was largely inactive from 1901
until 1915 when the wartime demand for
molybdenum and vanadium resulted in re-
opening the mines for a short period. In
1919 prices fell and the mines closed again.

During the 1930’s a young mining engi-
neer, Sam Houghton, arrived on the scene
to attempt to bring the mines and camp
back to life. He had just graduated from
Princeton University and with a gesture of
true alumni spirit promptly rechistened
the place, Tiger, after the Princeton Tiger
football team.

Increase in the price of gold in 1933 caus-
ed renewed activity and production of
gold-vanadium-molybdenum ores began in
1934 from the oxidized part of the veins.

Mining of this ore continued into 1943
when, stimulated by high prices and the
need for base metals, the management de-
veloped sulphide ore bodies below the 650-
level on the Collins vein. All lead and zinc
production following 1944 was from the
sulphide vein where galena and sphalerite
were the chief ore minerals.

The post office was re-established as
Tiger on March 15, 1939 and operated until
November 26, 1954, during which period an
estimated 1,800 perscns lived in the com-
munity.

With the purchase of the claims by Mag-
ma and subsequent development of the
area for block caving, the town was evac-
uated by the end of June, 1954 and demol-
ished to make way for the San Manuel mine.

The former mine itself, along with some
of its works and outbuildings is located
about one mile north of the San Manuel
mine office and is guarded by a resident
caretaker.

The production of the Mammoth Mining
Camp may be summarized as follows:

Gold Silver Copper
Ounces Ounces Tons
1881-1912 170,000 @ e e .
1916-1919 10,450 0 - P
1934-1947 . 216,751 983,918 1,728
1948-1954* 9,213 545,809 1,876
Lead Zinc Mo03 V205
Tons Tons Pounds Pounds
1881-1012 e e e e e —
1916-1919 447,876 ——
1934-1947 . 37,365 24,136 5,866,946 ‘2,540,842
1948-1954* 26,328 20,563

*Negligible production in 1953 and 1954.

PAY DIRT for January 24, 1972



This specimen now catalogued in the ADMR Museum (see K number)
L-4 : -

MINE. , SPECIMEN FOR DEPARTMENT OF LIBisRY AND LRCHIVES )L<TC? o)

(Do not write

in this space) (Wrap each specimen separately, or place it in a substantial
. bag, by itself, with a number attached, identical with the
Ore number on this ocard.) :

Cabinet

Specimen No.__]2 __, collected by _Newton Wolecott

No. Field Engineer

- ————

——— e o v st e e

Name of ore Lead molvbdate .. ... Operator_MNammoth-St, Anﬁhony Thde

Minerals contained Jmlfenite kine active or inactive__ Active

If inactive, when operated

Gangue_ . Specimen presented by_TJacob Tudesh

Depth at which taken Tot known Date Septi, gg‘jgsq_

Notes {Any general information regarding
the history of the property.)

Approximate mineral content (in terms of
average per ton)__ Pure arystalline

wlfenite, - Sma Arizona Buresu of Mines Bullehin Noo 144

Name of mine or claim Not_knawm _ —

Graup e —_— ks

District _Q1d Hat Mining District

Location (distance and direction by high-
way from what town® Ifi, SW of Mammoth

If more space is desired for notes, use

Owner of property Mammoth=St.Anthony Itd. Ot;liq; soid\e/; g’ O X 4'() STt
Kogs o’ vg’:‘_) ' | ) ¥= 0
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of falling™pr
jonal difficulties:

§ so deep that water must be
ed at-the :a_.t.go:ﬁ 5,000 gpm. The

pumps T
mine"“"orig'i,lﬂ}y Jw;abs_ /y,oljked for gold.
. v ;

95 9
% Tiger.operations of St.'An i
e on AoTR Ve S s e iy s L 2 ' thon N
/ing’ and Developnient Co. Wéfgy ?%nl;‘e
'dlscont‘mued because of declining
metal ‘markets and ore depletion,

Abour 100 workers wer
] e aff
EnEIas & mininb dul- pra ?’%‘?fl‘i"’ 1

*Magma Copper Corp: has purchased
properties of ‘the St!"Anthony Mining
Development Co., Ltd., adjacent to
M'a‘g'r.'\:la_’:sﬁ new San Manuel copper mine
in sottheastern Pinal County. St. An-
thony lead and zine operations were
“closed in November because of price
decline and rising water at the 125-ft.
level. The St. Anthony property is
adjacent to the new $114-million Mag-
ma copper project. W. P. Goss, Magma
manager, said the company has no
plans at present to reopen the' St.
Anthony development which was ac-
quired for 10,000 shares of Magma
.common stock. In nearly 70 years of
‘operation, the St, Anthony mine pro-
iducedv‘.$40-migqn w?fth of ore. 0//{5&3

‘shutdown may e permanent . -
ore is playing “out -and.the ..

si: KhiRERy PROpRETL
$oid.so-Magma Gopper

" Properties of the St. Anthony Mining

and Development Company at Tiger,
Arizona, have been sold to Magma Cop-
per Company of Superior for 10,000
shares of Magma’s capital stock. The St.
Anthony lead and zinc mine Was shut
down last December because of the de-
pressed market for lead and zinc and be-
cause of the excessive flow of water en-
countered at the 1,125-foot level.

Magma has no plans to reopen and op-
erate the mine. The main objective in the
purchase was to acquire St. Anthony’s
housing, dispensary with equipment,
schoolhouse, store, office, warehouse and
miscellaneous buildings which will be
used by Magma’s subsidiary, the San
Manuel Copper Corporation, until the
company’s own townsite can be erected.
The St. Anthony mill was sold to other
interests and is being dismantled.

At the Magma mine proper, develop-
ment of ore in the Far East area con-
tinues to confirm important orebodies.
Between the 2,700- and 3,000-foot levels,
for example, 259,000 tons of ore assaying
7.8-percent COpper, 1.4 ounces of silver,
ey g iounces of gold per ton have
been’ proven. In addition, 30,864 tons of

yg{ﬁ 4.96 percent copper were
2 pedstathe mill from this area.

PRy 1053 Pen (Larddl
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Magma expects cost cuts to péy off

By Guy Webster
Th{. Anzzna Republic 5 / 57 / Ve 57

TUCSON — Major cost-cutting projects
that were begun last year, including a new
smelter furnace due to start up Friday, will
begin to show “tangible results in the second
half this year,” Magma Copper Co share-
holders were told Tuesday.

Company Chairman Donaid J Donahue
also said the current quarter will be
profitable because of high copper prices, even
before the benefits of iowered production
costs begin.

- Changes at a smelter in San Manuel were

required by a consent agreement with federal

and state environmental agencies for air-pol-
lution control and will reduce smelting costs
as well as emissions. The agreement forbids
operation of Magma’s old smeiter furnaces
after Nov. 1.

The changes, costing less than the
$133 million budgeted for them, will be
completed ahead of schedule, said John R.
Parry, Magma president.

The new furnace is scheduled to begin
extracting copper from concentrated ore in
early July after a gradual hmt up begmnmg
this week, he said.

" However, another investmenti in low-cost

-production at San Manuel, the leaching of

copper from underground ore ‘Wwithout
removing the ore from the ground, is six to
12 months behind a 1987 schedule that
projected 62,000 tons of annual copper
output by 1990.

The company’s first-quarter profits of
$16.8 million after full-vear losses of $41 mil-
lion in 1987 stemmed from copper prices that
averaged $1.09 per pound on the New York
Commodity Exchange.

Second-quarter earnings will not have to

— See MAG&IA, page C8

Magma éxpects cost cutting
to pay off in second quarter

— MAGMR, trom page CI

cover any preferred-stock dividends,
which pulled $16 million out of the
first-quarter profits and paid it to
Magma's former parent company,
Newmont Mining Corp. Newmont
spun off Magma in March 1987 but
retained the preferred stock and 15
percent of common stock. The pre-
ferred dividends are payable annually.

Magma missed tens of millions of
dollars in potential income from high
copper prices in the second half of
1987 by locking into advance-sale
prices when the price rise was just
getting started at midyear.

“This program nullified a splendid
opportunity,” Donahue told share-
hoiders.

The company has been able to
benefit from prices remaining high
this year after writing off a $25 mil-
lion reserve fund in December to buy

out of most remaining advance-price
commitments.

The program of cost-reduction
investments began last year, with
$277 miilion budgeted over three
years. It includes the. smelter retrofit
and expansion of solvent extraction
and electrowinning facilities used for
processing leached copper.

The lower costs expected from the
rebuilt smelter have a secondary
benefit: The estimate of usable copper
ore at Pinto Valley has been increased
by more than 40 percent because the
cheaper processing will make lower-
grade ore economically minable,
Parry said.

Promising results so far from a
joint venture with Cyprus Minerals
Co. for gold exploration on Magma
properties probably will lead to active
gold mining at San Manuel after this
year, he said.

| B R S SR B ] |

AN

NAmpe™ (F

L/

[raaL
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By Karen Walenga
Staff Reporter

Magma Copper Company and Cyprus
Minerals Company are teaming up for a goid
exploration project at a portion of Magma'’s
San Manuel property in southern Arizona.

Magma and Cyprus have agreed in prin-
ciple to form a joint venture whereby Cyprus
would conduct exploration for gold on a por-
tion of Magma’s old Tiger Mine townsite
property near Mammoth, Magma announced
in February.

The exploration site is not far from
Magma’s openpit oxide copper mine at San
Manuel.

‘“Under the proposed arrangements,
Cyprus would have the right to earn a 50 per-
cent interest in the property covered by the
joint venture by undertaking certain ex-
ploration activities,” Magma said. ‘“Cyprus
would be the operator of the mine if one were
built.”

According to the-joint venture agreement,
which has yet to be signed, the gold ex-
ploration program could last up to four year,
said Gail Abercrombie, adviser of public and
government relations for Cyprus at the com-
pany’s headquarters in Colorado.

Magma pointed out that the joint venture’s
exploration area was the site of several mines
in the Old Hat Mining District, which sup-
ported the communities of Tiger and Mam-
moth.

Drilling began in January along the Mam-

moth-Mohawk vein, a gold producer that was
mined from the 1880s through the 1940s.
Cyprus currently is continuing with the
drilling, and will proceed next to
metallurgical testing, Abercrombie told PAY
DIRT March 3rd.
Although any decision will depend on the

Cf Mines And Men

Helton named inventory manager
at PD’s Hidalgo copper smelter

Ivan H. Helton has been promoted to in-
ventory management supervisor at Phelps
Dodge Corporation’s Hidalgo smelter in
southwestern New Mexico.

Helton, a native of New Mexico, attended
both the New Mexico Institute of Mining and
Technology and Western New Mexico Univer-
sity before entering the Army, where he spent
22 years, including three tours of duty in Ger-
many and one in Vietnam.

Following his 1982 retirement as a first
sergeant, Helton returned to Western New
Mexico University in Silver City and earned a
BS in geology and an MBA.

He joined Phelps Dodge in January 1987 at .

the Hidalgo smelter as senior buyer, the
position he was holding when named super-
visor.

oLt
Cyprus and Me_me working on gold

Flor

()

exploration results, Cyprus initially envisions
development of a small openpit gold mine,
Abercrombie said. It is possible that the ex-
ploration also might find underground poten-
tial, she added.

-Explaining some of the reasons for for-
mation of the joint venture, Abercrombie
pointed out that Cyprus is “lookmg to expand
our gold production.”

Arizona is “‘a good mining state,” and per-
mitting for a gold operation—should one be
developed—Ilikely will be easier at a property
like San Manuel that currently is in operation,
she noted.

In addition, Cyprus already has staff mem-
bers in Arizona and producing copper and
gold operations in the state. Plus, Magma
geologists will be working together will
Cyprus personnel.

Therefore, the joint venture exploration
project ‘fits together as a nice package,”
Abercrombie said.

Cyprus is “willing to put up the money to
explore,” she also pointed out, noting that it
hasn’t been too long since Magma was spun
off by Newmont Mining Corporation as an in-
dependant company and Magma currently is
concentrating on its core copper business.

More than 100-year history

The history of the community of Tiger and
the Mammoth-St. Anthony District, as repor-
ted by PAY DIRT in January 1972, dates back
to the early 1880s.

And, the ultimate demise of the community
of Tiger is a familiar story for many mining
operations: one where development of a big
openpit mine to process the large mass of low-
grade ore surrounding a high-grade core
brings an end to a community that served the
earlier miners.

Predecessor to the San Manuel mine was
the long-lived and productive group of claims
and mines in the area of Mammoth and Red
Hill.

Frank Schultz opened a mine there as early
as 1881 and designated the area The Old Hat
District. As miners began to establish shacks
around the mine, he opened a store in 1889. On
July 27. 1896, a post office was established for
Schultz. Arizona.

The St. Anthony mine, aperated by the St.

Mmoo Hawe | 7‘3/

2nty.e in cid T:ger ciraa

Anthony Mining and Development Company
Ltd., had a long and varied history of develop-
ment and production. The camp actually was
developed as three different mines—the
Mammoth, Collins, and Mohawk-New
Years—which were consolidated in 1934 by St
Anthony.

Other early claims were located in 1879 and
mining was continued intermittently by
several companies, mostly on the Mammoth
vein, until 1901 when the workings on the vein
caved from the 750 level to the surface.

This early mining was done entirely for
gold; production from the Mammoth and
Collins mines through 1901 was more than
150.000 ounces of gold valued at more than $3
million.

The camp was largely inactive from 1901
until 1915 when the wartime demand for
molybdenum and vanadium resulted in
reopening the mines for a short period. In
1919, prices fell and the mines closed again.

Place is renamed Tiger

During the 1930s, a young mining engineer,
Sam Houghton, arrived on the scene to at-
tempt to bring the mines and camp back to
life. He had just graduated from Princeton
University and, with a gesture of true alumni
spirit, promptly rechristened the place Tiger,
after the Princeton Tiger football team.

An increased price for goid in 1933 caused
renewed activity, and production of gold-
vanadium-molybdenum ores began in 1934
from the oxidized part of the veins.

Mining of this ore continued into 1943 when,
stimulated by high prices ‘and the need for
base metals, the management developed
sulphide orebodies below the 650-level on the
Collins vein. All lead and zinc production
following 1944 was from the sulphide vein
where galena and sphalerite were the chief
ore minerals.

The post office was re-established as Tiger
on March 15, 1939 and operated until Novem-
ber 26, 1954. During that period, an estimated
1,800 persons lived in the community.

With the purchase of the claims by Magma
and subsequent development of the area for
block caving, the town was evacuated by the
end of June 1954 and demolished to make way
for the San Manuel mine.

The production of the Mammoth Mining Camp may be summarized as follows:

Gold Silver Copper
Ounces Ounces Tons

1881-1912 170,000 - . o—
1916-1919 10,450 e
1934-1947 216,751 983,918 1,728
1948-1954* 9,213 545,809 1,876

Lead Zinc Mo03 V205

Tons Tons Pounds Pounds
1881-1912 S
1916-1919 447876 0 .
1934-1947 37,365 + 24,136 5,866,946 ‘2,540,842
1948-1954* 26,328 20,563

*Negligible production in 1953 and 1954.

Southwéstern PAY DIRT for March 1988

Page 3A




MAMMTY (P P NAL o

e L OCypmtch, 1a/0jem
- Firms Mine for @_olgl in Pinal

SAN MANUEL (AP) — Magma
Copper Co. has reached an agree-
ment in principle with Cyprus
Minerals Co. to form a- joint ven-
ture under which Cyprus would
explore for gold on a portion of
Magma’s San Manuel property
about 40 miles northeast of Tuc-
Son, company -officials
announced.

Drilling began last month along
the Mammoth-Mohawk vein
‘which produced gold and was
mined from the 1880s through the
1940s, Magma said in a news re-
lease Tuesday.- : :

The area under exploration was

" the site of several mines in the Old
Hat mining district, which sup-
ported the communities of Tiger
and Mammoth in southern Pinal

B

County, the company said.
- Under the proposed agreement,
Cyprus would have the right to
€arn a 50 percent interest in the
property covered by the joint ven-
ture by undertaking certain explo-
ration activities, the announce-
ment said. :
Magma Copper Co. is the sec-
ond-largest copper producer in
the United States, operating
mines in San Manue] and Miami
and a smelter, refinery and rod
plant in San Manuel, as well as a
rod plant in Chicago. '

Cyprus Minerals Co., headqpar-.

tered in Englewood, Colo., is a
major producer of coal, copper;
molybdenum, gold and industrial
metals, . :

—
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MAMMOTH - ST. ANTHONY MINING CO. PINAL COUNTY
MAMMOTH DISTRICT
T8S R16E Sec 26 SW
AKA: Tiger

See also: Collins (card), Mohawk (file), Mammoth-Tiger Extension Mining Corp., (file)
Mammoth Tailings Dump (file)

Book V-VII, A. L. Flagg. Vanadium Reports

ABM Bull. 137, p.171

ABM Bull. 145, p. 124-127

ABM Bull. 144, p. 43, 54-58

ABM Bull. 180, p. 353, 166, 236, 295

ABM Bull. 156, p. 63

USBM Bull. 111, p. 46

USGS P.P. 471, p. 30 (Mammoth Mines)

Avizona Mining Journal Issue of Oct, 1917, p. 23 Jan. 1918, p. 10

Minerology of Arizona 6, 17, 21

The Mineralogical Record, May - June, 1980 (Inlcuded in file)

Maps - Upstairs in the ABM rolled map boxes - Maps include underground maps of
the Mohawk area and the Collins, Tornado Veins. See also Mammoth Mines in the
ABM boxes.

IC 8236 p. 87



Arizona Department of Mines and Mineral Resources

INFORMATION FROM MINE CARDS IN MUSEUM

ARIZONA Card # 1

PINAL COUNTY

MAMMOTH MINING DIST.
Tiger area

Mammoth-St. Anthonv Mine

121

yniLs &5 S 200
é?'/4'//f;,;
AT IR e Lol

MM 267
268

296
437
928
1171
1201
1304
2570
6033
7119
7456
7457
8367
8800
8701
8702
8703
8704
8776
8777

Concentrate, Wylfenite
Concentrate, Wulfenite-

Vanadinite
Diatomaceous Earth

Cerussite & Wulfenite

Dioptase & Mimetite

Dioptase

Alteration of Galena

Cerussite
Selenita

Wulfenite crystals

Wulfenite

Quartz var. Amethyst
Quartz var. Amethyst

Cerussite
Wulfenite
Wulfenite
Cerussite
Cerussite
Cerussite
Cerussite
Cerussite

ARIZONA , Card # 2
PINAL COUNTY
MAMMOTH MINING DIST.
Tiger area
Mammoth-St. Anthonv Mine

121

MM 8778
8779
8780
8781
8782
9772
9773
9774
9775
9776
9777
9778
9779
9750
9781
9782
9783
9784
9785
9786
9787
9813

B

Cerussite
Cerussite
Cerussite
Cerussite
Cerussite
Wul fenite

Smithsonite
Smithsonite

Azurite

Malachite
Cerussite
Cerussite
Cerussite
Cerussite

Malachite & Cerussite

Azurite
Rosasite

Malachite, Anglesite

Covellite,
Malachite
Sauconite
Wul fenite

Malachite

B
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Arizona Department of Mines and Mineral Resource

INFORMATION FROM MINE CARDS IN MUSEUM

ARIZONA
PINAL COUNTY
MAMMOTH MINING DIsT,

Tiger area
Mammoth-St,

Card # 3 MMK 085 WULFENTT

121

2
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Arizona Department of Mines and Mineral Resources

INFORMATION FROM MINE CARDS IN MUSEUM

ARIZONA Card # 1

PINAL COUNTY MM K802 Calcite xls
MAMMOTH DISTRICT # 121 M-168 Azurite
TIGER AREA :

TIGER MINE

Whits B 576D
A LEs

. i ’ -
P a s B ST S i | (A
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Mammoth Gold Mining Co. 72 Ze

CHAS. R. FLETCHER, General Agent.

GEO. LITTLE, Superintendent. Mines: Black Hills, near Oracle, Pinal County.
A. F, FLETCHER, Treasurer. S




Michigan Gold Milling Co.

ANDREW WALLACE, Superintendent.

CHAS. R. FLETCHER, General Agent.
A. F. FLETCHER, Treasurer.

Mill on San Pedro, opposite Oracle.

Tucson, Arizona,. . 188
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MAMMOTH MINE PINAL COUNTY

NJN WR 4/8/88: John Dowis (card) reported that through discussion with Magmam
Copper Company, it appears that Cyprus Minerals' immediate target in the Tiger
area (Mammoth (file), Mohawk (file) Collins (file) Pinal County is the open pit gold

potential of the vein systems. Underground potential, though not the primary target
may be considered if drilling reveals it to be warrented.

NJN WR 6/17/88: Cyprus Mienrals wants to have 3 drilling contractors working at

the Mammoth (file) Pinal County. There is currently one, but they are seeking bids
for two additional contracts.




MAMMOTH - ST. ANTHONY MINING CO. PINAL COUNTY
MAMMOTH DISTRICT

KAP WR 3/21/75: Bill Hunt, a mineral collector, called to tell us that mineral
collecting would be allowed on the old Tiger Dumps for one last day, Sunday.,
March 23. The Tiger Mine dumps are part of the old Mammoth-St. Anthony Mine,
now part of Magma's San Manuel operation.

————— ————

KAP WR 1/11/85: The Tiger Mine, Pinal County gold-silver-silica flux mining
operation of McFarland & Hullinger was the 22nd largest lead producer in
1983 according to the "Lead" chapter in 1983 Minerals Yearbook, Volume 1 -
Metals and Minerals published by the U.S. Bureau of MInes.

KAP QR 12/27/85: The Tiger Mine (file), Pinal County, 1is listed as the 22nd
largest lead producer in 1984 in Table 6, of the 1984 chapter entitled "Lead"
in the U.S Rureau of Mines Minerals Yearbook for that year. The operator is

1isted as McFarland & Hullunger. The source of the lead is listed as gold-
silver tailings.

NJN WR 11/27/87: Gary McFarland is the new general manager of McFarland & Hullingers
operation in Tucson. McFarland & Hullinger just finished mining and crushing

110,000 tons at St. Anthony Development Company (file) Pinal County for use as

flux at the Magma smelter. They are trying to get a similar contact to produce

at the Camp Grant Quarry (San Manuel Limestone Quarry - file) Pinal County.

RRB WR 12/11/87: Earnie Downs and Stan Dodd, Cyorus, report that Cyprus and
Magma are joint venturing at the Mammoth-St. Anthony (file) in Pinal County.
They are determining if there is sufficient ore left to be profitable and were
looking for any stope maps that might be available from the 1945 era. They
will be at motel in Tucson through December (297-8111, Rm 277). Colorado con-
tact is Jim Matlock (303) 740-5000.

MG WR 1/9/88: Received unconfirmed report that Cyprus Minerals is interested
in acquiring the Mammoth property (file) Pinal County from Magma Copper Co.




0CT20-N

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES
VERBAL INFORMATION SUMMARY

1. Mine file: MAMMOTH
2. Mine name if different from above:
3. County: Pinal
4. Information from: Bud Hillemeyer
Company: Fischer Watt Gold Inc.
Address: 114 Tucker
Kingman, AZ
Phone:  753-1622

5. Summary of information received, comments, etc.:

Mr. Hillemeyer reports that resource numbers being discussed by Cyprus
now are 2 million tons of .08 oz/ton Au available by open pit. Apparently
drilling will continue as Cyprus would require a Tlarger resource before

capitalizing an operation here as milling would be required for a high

recovery of the gold.

Date: October 12, 1988 Nyal J. Niemuth, Mining Engineer




NZT RETURN -

PZR T N 023 UILLED

MaREET:
RECCVIRABLE LZ7aLS
ASSAYS % RECOVERY ASSAYS RZCGVERED
%Pb %in b %aN 7Fb %0 Lbs.7b Lbs. on.
2.50 3.50 78.L40 57.50  1.96 2.01 39.2 ho.2
2.79  3.75  179.20 58.75 2.18 2.20 L3.5 Lly .0
3.00 L.00 80.0C £0.00  2.40 2.1,0 L8.0 48.0
3.25 L.25 80.80 61.25 2.63 2.60 52.56 52,0
3.50  L.50 81l.60 62.50 2.86 2.81 57.2 56.2
3.75  L.75 82.40 63.75  3.09 3.03 61.3 60.6
L.0oc 5.00 83.20 65.00  3.33 3.25 66.¢ 5.0
L.2 5.25  8L.00 66.25  3.57 3.48 Tleu 69.6
L.50 5.50 84.80 67.50 3,82 3.71 764 .2
Le75  5.75 85.60 68.75  L.c7 3.95 81.. 79.0
5.00 6.00 86.L40 70.00  L.32 L.20 86.4 8L.0

Eb  15¢
in 15¢
NET RETURKH
Pb zn Combire d

$ L53 $ 2.96 $ 7.L9
5.0L 3.2L 8.28
5.55 3.53 9.08
6.08 3.83 9.91
6.61 Loy 10.75
7.1L Loli6 11.60
7.70 L.78 12.48
8.25 5.12 13.37
8.83 5.146 1L.29
9.41 5.81 15,22
92.99 6.18 16617

o gf<:
TONS ORE LILLED PER ONTH

800 7000 7500 3000
§ 48,685 $ 52,430 § 56,175 $ 59,920
53,820 57,960 62,100 66,210
59,020 €3,560 68,100 72,610
6L,L15 69,370 4,325 79,280
69,875 75,250 80,625 86,000
75,400 81,200 87,000 92,800
81,120 87,360 93,600 99,8L0
86,905 93,590 109,275 106,960
92,885 100,030 107,175 114,320
98,930 106,540 114,150 121,760
105,105 113,190 121,275 k29,360



NET RETURN - PER TON ORE L.’ILLﬂE_) =

KiRKET: Pb  16¢
Zn  16¢

i RECOVERABLE . ymTiLs - 5

_ éssﬂb . lmgovﬁ& - ASSAYS@ ﬁ;ﬁ:ﬁb'ﬁ % N E 1 ; ET chmlgined ﬁm OF CRE S5g-YILLED PE%NTH -

250 3.50  78.40  57.50 1,96 2.01 39.2 Lo.2 $ L.g7 $3.26 5 8.13 $ 52,85 $ 56,910 $ 60,975 «%‘Ts,ouo
15 3.75 79.20  58.75 2.18 2.20 L43.6 ;.0 5.42 357 8.99 58,435 62,930 67,425 71,920
.00 100 80.00 60,00 2.40 2.40 L8.0 L8.o 5.97 3.85 9.86 6L, 090 69,070 73,590 78,880
.25 .25 80.80  6l.25 2.63 2.60 52,6 52.0 654 L.22 10,76 69,940 75,320 80,700 86,080
<50 L.5C 81,60 62.50 2.86 2.81 57.2 56.2 7.11 L.56 11.67 75,855 81,690 87,525 93,360
75 L.75 8200 63.75 3.09 3.02 61.8 60.6 7.68 L9l 12.59 81,835 88,130 9L, Les 100,720
L.oo  s5.00 83.20  65.00 3.33 3.25 66.6 65.0 8.28 5.27 13.55 88,075 9L, 850 10, 625 108,00
25 5.2 84.00  66.25 3.57 3,48 71 69.6 8.88 5.6l 1L.52 9L, 380 101,640 108,900 116,160
L/so 5,50 8L.80 67.50 13.82 3.71 76.4 7h.2 950 6.02 15,52 100,880 108, 64,0 116,400 124,160
L5 5.75  85.6c €8.75 L.oT 395 eul 79.0 10.12 6.1n L 107,445 115,710 123,975 132,200
5.00  6.00 86.L0 70,00 L.32 k.20 86l 8L.0 10.74 6.81 17.55 114,075 122,850 131,625 140,400
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SAMPLING BY CHAS. H. DUNNING !

ST, ANTHONY MINING AND DEVELOPMENT COMPANY, LTD.
TIGER, ARIZONA

JUNE, 1952
Samples Stope
Number Number Location Type of Sample Height Above Track % Pb 7% Zn
31051 115 Over South Manway L4t cut across back L3' below 1025 3.75 7.80
31052 115 20! North of South Manway 11t cut across back 0' below 1025 3.00 595
31053 115 0! North of South Manway Lt cut across back 140t below 1025 0,10 0,10
3105 115 0! North of South Manway Lt cut across back LOt' below 1025 0.10 6,10
3105 115. 80! North of South Manway li' cut across back 35! below 1025 .25 7.68
31056 115 At raise to 1025 level L' cut across back 35! below 1025 L..00 8.90
31067 115 Chutes 1, 2, 3 Grab Sample - 2.75 6,22
31068 115 Chutes li, 5, 6 Grab Sample 2,00 LLe55
31069 115 Chutes 7, 8, 9 Grab Sample , 0.75 1.5 .
31070 115 Chutes 10, 11, 12 Grab Sample 2,00 2.4
31071 115 Chutes 13, 1ll, 15 Grab Sample 0,10 1.55
31072 115 Chutes 16, 17, 18 Grab Sample 0,10 1.25
31073 115 Chutes 19, 20, 21 Grab Sample 0,10 0.10
31057 116 10! South of 106 Winze 5-1/2t cut across back 55' below 1025 1.25 1.25
31058 116 30t South of 106 Winze 5-1/2t cut across back 55' below 1025 300 3.90
31062 116 Chutes 1, 2, 3 Grab Sample 3.25 3.45
31063 116 Chutes L, 5 Grab Sample 1.70 530
31059 117 South Edge of Manway 6-1/2t cut across back  L5! 6,00 6,90
31060 117 20! South of Manway 11-1/2t cut across back 50! .00 735
31061 117 South End 10-1/2' cut across back 50! .10 S.L0 ¢
3106l 117 Chutes 1, 2, 3 Grab Sample 13.50 6.0 -
31065 117 Chutes l, 5, 6 Grab Sample 8450 9.70
31066 117 Chutes 7, 8, 9 Grab Sample lte75 9.40 ;
31074 Mohawk 111 North End 7' cut across back 116! 11.50 710
31075 Mohawk 111 Muck pile in center - 18
long,9!' wide, 6% high Grab Sample 21 1,50 L.20
31076 Mohawk 111 South End 10! cut across back 161 3,00 10,35
V31077 11 A.N.Drift 6t cut across face 2.00 0450
31078 1191 B Muck pile - taking down back =
20" long, 9' wide, 10! high Grab Sample 161 2.50 5.50



SAMPLING BY CHAS. H. DUNNING - Continued

St. Anthony Mining & Development Co., Ltd.

#2

Sample Stope
Number Number Location Type of Sample Height Above Track % Pb % Zn
31079 86 N. 10! North of South Manway 5-1/2!' cut across back 34! 1.90 T7.00
31080 86 We 30! North of South Manway 5-1/2t cut across back 37! 6,60 le10 ¢
31081 86 N. 50! North of South Manway 11' cut across back L5t 3.25  Te25 =
31082 86 N. 70! North of South Manway 16' cut across back 50! 9.25 9.30 =
31083 86 N. over North Manway 10' cut across back 50! 1«50 12,00 #-
3108l 86 W. Chutes 1, 2, 3 Grab Sample 3.00 1Le90 %~
31085 86 W. Chutes li, 5, 6 Grab Sample 10,25 5,10 ¢
31086 86 N. Chutes T, 8 Grab Sample 7050 9,25 #*
31087 86 M. Chutes 9, 10 Grab Sample 6.00 8 0
31088 86 N, Chutes 11, 12, 12 in footwall 5.85 10.10 #:
drift Grab Sample
31089 96 W. 2 chutes on 800 level grab sample 2.10 3.95 #7
31093 96 W. Chutes 1, 2, 3 Grab Sarple 1.35 5,05 °F
31094 96 W. Chutes L, 5, 6 Grab Sample L1s90 6,30
31095 96 W. Chutes 7, 8, 9 Grab Sample 11,50 9.40 7=
31096 96 W. Chutes 10, 11, 12 Grab Sample 2.60  Ll.LO 7%
31090 96 W. North end 6.5' cut across back 3%‘ 2,00 5,90 7
31091 96 N. 10t south of North Manway 7.5t cut across back 36t 2.50 5.85 2
31092 96 N. South end 6t cut across back Lot 2.00 LJ45 2>
31097 96 W. Chutes 1, 2, 3 Grab Sample 1,00 3,50 97
31098 96 N. Chutes li, 5, 6 Grab Sample 3.00 3.85 4°
31099 96 N. Chutes 75 8, 9 Grab Sample 1.90 3.0 2
31101 90l W. Over North Manway St cut across back Lot 0,70  3.90
31102 90l W. 20! South of North Manway l-1/2' cut across back  LO! 2,25 8.1h -
31103 90L W. 0! South of North Manway 11" cut across back L5t 6.25 6.2L =
31104 0L W 0! South of North Manway 6-1/2t cut across back 50! 2.75 5,00 =~
31105 90l W. 80' South of North Manway 8-1/2' cut across back  li! 1.75 L.80 ¢
31106 90l W. 10' North of South Manway ll-1/2% cut across back  LO! 1.75 Lel0 ¢
31107 o0L W. 10t South of South Manway 5! cut across back 20! 0.10 3.75
31108 90l W. Chutes 1, 2, 3 Grab Sample 1.75 1,80
31109 och W. Chutes B, 5, 6 Grab Sample 0,10 3,00
31110 Q0L W. Chutes 7, 8, 9 Grab Sample he25  BoLO /¢
31111 90L W. Chutes 10, 11, 12 Grab Sample 1,00 lLe 00 7
31112 90L W. Chutes 13, 1 Grab Sample 2.50 Lel5 '+



" SAMPLING BY CHAS. H. DUNNING - Continued

St. Anthony Mining & Development Co., Ltd.

#3

Sample Stope

Number Number Location Type of Sample Height Above Track 7Pb 7 7n
31113 91 A. Chutes 1, 2, 3 Grab Sample 0.75 0,10
3111 91 A. Chutes li, 5, 6 Grab Sample 1.25 3.36
3111 91 A, Chutes Ty, 8, 9 Grab Sample .00 740
31116 91 A. Chutes 10, 11, 12 Grab Sample .50 3,94



ASSAYERS
CHEMISTS

EL PASO. TEXAS
Box 4

WE HEREBY CERTIFY THAY THE FOLLOWIRG WEBULTS WERE OBTAINED FROM SAMPLES OF.

H. .WLEY & HAW _EY
W. E. HAWLEY, MANAGER
DOUGLAS. ARIZONA

$37 TWELFTH STREET

Box 1060

St, Anthony Mining & Development Co.

SHIPPERS REPRESENTATIVES
BULLION BUYERS
ORE BUYERS

sres MamKeo B el IR == - -

254673 | Sample : 31102 2.8 8.4 -
31103 6.8 6.2
3104 2 b5
31105 2,0 42
R 0.9 he?
=y 0.2 34 ‘
e 2,0 he5 |

Note : Sample
Copies : 2

No, 31100 was
~ Chas H,
- St Anthony

L4
4.8
1‘.’?
24
Ll
5.0
2t
5.0

miasing

Hast
5.3
3.7
Rk
3.1
5
4e3

| 4.6

GOLD $35.00 PER OZ.

SiLVER

METAL QUOTATIONS:

PER OZ.

COPPER

PER L8,

c PER LB. CHARGES:. 1'78_’?5

DATE_W’IE?_'

WLEY & HAWL
A}
PER

X

lev



ASSAYERS
CHEMISTS

EL PASO., TEXAS
Box 4

WE HEREBY CERTIFY THAT THE FOLLOWIRNG REBULTS WERE OBTAINED FROM SAMPLES OF.

W. E. HAWLEY, MANAGER

DOUGLAS. ARIZONA
537 TWELFTH STREET

Bex 1060

H+t VLEY & HAV. _EY

SHIPPERS REPRESENTATIVES

BULLION B

UYERS

ORE BUYERS

St, Anthony Mining & Development Co.

OFFICE MARKED GOLD SILVER LEAD COPPER ZINC ‘Zﬂb :Z”' . Pe N,
EO- B e ozs. ozs. PER CENT | PER CENT | PER CENT g 2“/-—- N.’J?C
254623 | Sample : 31051 4.8 8.5 o5 D0 | 37578
31052 Lol 6.8 Foe | S 985
31053 0.8 A Hellie | Jo | r2
_ ‘ ) €, 08
31054 1.9 6.5 Sk
31055 4—0‘7 8.0 .~’¢f{, a8 ':“ 7 }
31056 ko5 9.3 oo | & 70
31057 1.7 3.5 Joaxl lz s
31058 Lol [,,.”3 e L £o B s Z 2,
31059 6.6 6.5 Loeoll.Fo
31060 L6 7.5 Wawl 925
31061 8.9 5.0 S (3¢ 70
31062 3.7 3.1 VLA RS
31063 2.0 5.7 | 200 | Gny| 470 | 3¢
. &g i . i {
31064 1.0 6.4 Jhe | .4
g ;- g . 5)“ ey
31065 9.2 10.3 IRE
‘ - ? ! q Ly
31066 5,0 9.8 75|
31067 3.0 636 b
31068 2.3 5.0 | 2,00l Z.bol 260 | 458
31070 2.3 2.3 2 on | 2.445
31071 1.1 2.2 o gy
31072 0.9 1.3 A
31073 0.5 0.5 | 2o | /.70 /o R
" s v . 7 "/:?' ;e
31074 12.4 7.2 e
31075 Lod L7 ep | 4 ze
) METAL QUOTATIONS:
O2 5% 1,00 PER OZ. COPPER C PER LB. CHARGES:" $_ JLEY & HAWLEY
nz PER OZ. PER LB. DATE 7/30/52 PE

S‘SAYER. X



Hi VLEY & HAV _EY T e e

W. E. HAWLEY, MANAGER ORE BUYERS
EL PASO., TEXAS DOUGLAS. ARIZONA
Box 4 537 TWELFTH STREET
Box 1060 -

WE HEREBY CERTIFY THAT THE FOLLOWING RESBULTS WERE OBTAINED FROM SAMPLES OF. St. An'thony I"H_ning & De‘velcpment Go‘

=
{ '/0 L2 W Sk
OFFICE MARKED GoLp | SILVER LEAD COPPER ZINC \RON Z Ment
NG: : ozs. ozs. PER CENT | PER CENT | PER CENT | PER CENT - p, -
— ' i [/ 2 7;0»% j; P

254648 | Sample : 31076 2.8 10.2 Booo | A0 ws
31077 1.9 2.8 2,00 | 57
31078 3.0 6.1 | Y7 |£Fo | 2FC| 2FO

iy
31080 6.5 3.8 o, 20
3.3 6.8

31082 1.1 8.6

31081

31083 L7 11.8 | 76 | /55
31084 . ) | 4e5 | Bem #92

e 1 10.9 4.9 feas] Sive
awse || 2.2 8.9 | 755 | Pzs
31087 6 .7 56 | sl 8o
31088 6.2 10.1 £.39 | s0.5% | 50 i |Jore
S1053 R bed 2.0 |29

A % 2.3 6.1 2,02 090

31091 2.9 5.3 | 2. ) 5.8
31093 | 1.5 49 | /95| 570 /35| Se s

3109% | 3.9 o1 | L
31096 2.'7 | 4.3 !‘ Soope

B ¢ TN o g
31097 T.2 3.5 Ty 3,5
31098 3.1 46 | Sve | Tae| Beo |3
” ¥ o - & ‘ p f“;,?;{. :» l;;ﬁ",'
31099 2.4 L0 |
o l . )
31101 , 1.0 L.6 i 75 24,
METAL QUOTATIONS:
‘GOLD $35.00 PER OZ. COPPER C PER LB. CHARGES: $ LEY & HAWLEY,

7/30/52

OWLVER ______PEROZ. ____________PER LB. DATE PER 4SSAYER.




ASSAYERS
CHEMISTS

EL PASO. TEXAS
Box 4

k.

_VLEY & HAV EY

W. E. HAWLEY, MANAGER
DOUGLAS, ARIZONA
537 TWELFTH STREET

SH!PPERS REPRESENTATIVES
BULLION BUYERS
ORE BUYERS

Box 106C
St. Anthony iining & Development Co.

WE HEREBY CERTIFY THAT THE FOLLOWING RESULTS WERE OBTAINED FROM SAMPLES OF.

oegie MaRKED T I I e T I T e 2T

254673 | Sample : 31102 2.8 80 | 7,0 7 o
31103 6.8 6.2 (2x| C¥
31104 2.9 | 45 2951 5
31105 2.0 Lo2 /9571 F 4
31106 0.9 : e /5! ’
31107 0.2 | 3.1 je | ST
311087 2.0 s 12.90 | Aas| 1079 7 g

31109 5.3 { /¢

31110 48 | 5.3 | & oz
31111 1.4 3.7 | ool #ec
31112 ] 2ok ; 2 7 g"ri: .“-“-fl':( o
. =s : P
31113 2.1 | 3.1 | Jee | 3.70| 75T 7
i : % | 34y
3111 1.0 2.8 peled *nd
31115 201 4«-3 2 , O @ 7 ZLe
31116 5.0 46 | boe |hsol Hso| 39%
i | : i
Note : Sampld No. 31L00 was missir ; %
Copies : 2 - Chap H, Dugning
2 - St Anthony !
i
i |
E
i
METAL QUOTATIONS: '
GOLD $35.00 PER OZ. COPPER C PER LB. CHARGES:- . $ 178.75 LEY & HAWL
SILVER PER OZ. PER LB. DATE '7/30/‘52 PER ' ASSAYER.




ASSAYERS
CHEMISTS

EL PASO. TEXAS
Box 4

WE HEREBY CERTIFY THAY THE FOLLCWING RESULTS WERE OBTAINED FROM SAMPLES OF

AWLEY & HA\

W. E. HAWLEY, MANAGER

DOUGLAS. ARIZONA
537 TWELFTH STREET

Box 1060

3

EY SHIPPERS REPRESENTATIVES
— . BULLION BUYERS

ORE BUYERS

\

.

t. Anthony Mining & Devalopﬁmt Co.

OFFICE
. NO. |

MARKED

GOLD
ozZs.

SILVER
OZs.

LEAD
PER CENT

COPPER ZINC IRON
PER CENT | PER CENT PER CENT

254648

Sample ¢

31076
31077
31078

31079

31080
e
20
864
31085
31086

31087

51088
31089
31090
31091
31992
31093
31094
31095
3109
31097
31098
31099
31101

31081

%
=¥
3.0
11?
bu7
33
Ak
add
2=
10.9
—
6 .7
6.2
2.7
2.3
.
Rt
L5
3.3
11.2

2.7
1.2
3.2
R
1.0

102
2.8
6.1 |
6.9 |
3.8 |
6.8
8.6 | |

1.8
45 |
4ed
s
Byl
Kok
bk
e
343 |
4t |
4ed
6.1 | | |
?’.xé |
he3

3.5

it

440

GOLD $35.00 PER OZ. COPPER

SILVER

METAL QUOTATIONS:

PER OZ.

C PER LB.

FER LB.

CHARGES: $

DATE

7/30/52

~ v

PER e Lt i i, L ASSAYER. _



L \WLEY & HAV.LEY e e

W. E. HAWLEY. MANAGER ORE BUYERS
EL PASO, TEXAS DOUGLAS. ARIZONA
Box 4 537 TWELFTH STREET
Box 1060

St., Anthony Mining & Development Co.

WE HEREBY CERTIFY THAT THE FOLLOWING REBULTS WERE OBTAINED FROM SAMPLES OF.

OFFICE ! MARKED GoLD ‘ SILVER LEAD COPPER ZINC IRON
NO. ozs. | ozs. PER CENT | PER CENT [ PER CENT | PER CENT

254623 | Sample ¢ 31051 48 8.5
31052 | Aot 0.8
g °.8 ot
163 4 B
3055 e .0
31056 ko5 9.3
i | L4 343
31058 4ol 4e3
31059 b | 6.5
| #6k | 8.9 5.0
PRGoR 3.7 3.1
31663 Eax 747
Y06 T8 ko
e | G 10.3
31066 | 5.0 9.8
31067 3.0 66
o .- Sa8
31069 L4 2.3
31070 | 2.3 2.3

31071 1.1 2.2

31072 0.9 1.3
31073 0.5 0.5
3107 12,4 7.2
31075 Le8 he'T

METAL QUCTATIONS:

GOLD $35.00 PER OZ. COPPER C PER LB, CHARGES: . $.. ) LEY & HAWLEY

PER LB, DAYE.__mw___ FE SSAYER.
s '

SILVER PER OZ.




J

June 27, 1952

sr. Thad ¥, Hoore, Ohelrsan
wn, Sprren Poterson, Wember
e, Gecrze B1lller, Hesbor
ssate Tax Comalsslon
Capiiol Milaing

gentienant

1 en sppearing belare 7o today in beball of L
5. anthony Sinlng & Development Company, Lbde, Lo meke &
verbal presentatlion regardiog the walug of our propepty lor
taxabion purposes. JIn addltlon, lor youw rogords, we are
sddressing this letlor Lo Fou.

Sar mine 18 now az?w-ﬁmzzg ab & logg. In Zay of
shis year She nat loss wvas 539 ,008.86, whigh ollset vrolits
mads dorinz the flrst four moniha and pasulbted In o wob loss
af §2,550.92 fop the Tlrst Mya wonths of the 784

The grade of the ore produced during tha fived
twanty=Cour days of Juns pogabed an all~time low of D.355%
toad and 30775 sina. The metal market has declined to 18
sants par pound for lead mod 1 cents per pound for sins. e
nave sob expendliurss wheraver possible in an atfompl -1
nimimige our losses, U have raduced cur workessk from & to
2 days and, 1n sdditlon, we have heen foreed to lay off 24
wn. Lesplts thase cuptalluenits wo asbizabs that our loss In
fune will Yo approximately @35,000.

i saveful study of all of our existing wmins workings
shows Shal our rounining are ressves ars lees Shen LO,000 Sona
or shoat Tive moabbs supply. Hwen L0 the grade of ore ine-
sroasas 507, we will be lucky il we break oven on this vonsin-
ing tonnagd.

vou may well fsh why we conlimus to operato undar
thess sonditlons. Sinlng requires courage dad one weat be an
optimist bo stay ln Lhe husingss, Thore is siways the possie
bility of finding mors oPe iy gowe unexplored srea, Haial
prices =gy 2o bo higher 1avela. In addition, our mine has 8
govers waber problos. Ihub-down oxpsngsd would be vory heavy
17 we kopt tho mine dowatored, I weo allowsd it to fleood
1 foar s recpening would b9 &6 ezpansive 88 o be tapractical.



in addision, at lsast $0% of the approsisats 1,200
neopls in Tiger and HZuumeeth are sliboer dDrectly or indlrestly
dapoudent upon ur operations for thelr livelihood, The great
majority of our workers have been with us for alavet ten yoers
and we foel 2 real eobligution to thess people.

de intend to sontlnue operabtlng as long as wo osn
keep our losses within ressonadle bounds, and we will hops Yo
find more ope and have bebdber metal pricss, n this sisuabtlon
wa 4o not think 1% would be ressonadle fo aks the poaltlion
vhat our plsnt and sguipsent should be fssessed ab ouly its
sslvaze wvalue. duehk a positlion would Lluaply & shub-down and
as I have shated, we hops that will not happen. Ue do, howw
avepr, urze thal you pecognlsze the laclt that our wine as sueh
hus ne value and that therelore our assessed valuation should
ho limited So thet placed sn our plant and equipnment by the
Pinal County sssessor, namely $155,000.00.

Should you wlah any further infeorsation we w¥ill He
happy to fupnish It and we Baks this opporbuniby to lavite you
to hays our propspiy and records exawined by any englineer of
wour chooslog, bBelore fixing our 1952 waluatlon,

Yery traly yours,

Gte Anthony Elnisng & Developmsat Co., Ltde

oy, |
TTTTYIGS  PreS L0BnD % LRHEraL Sansoer

JAR 1ok
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KT TES VG A et opile.

Juns 9; 1952

My Yie Johi A. Rischards, Vice Pres. % Gen. Mgy,

FHOMy

BULVECT

PLACH

82 %, sStope

86 Ho Stope

93 Je Stope

90!5 de Gtope

91 A, Stope

92 Winge

G A Daok
Stope

QS 5, Stope

96 W Stope

96 ¥, Stope

1@5 Fo He Anine

115 Stope

116 stope

117 stope

111 Hohmwix Stope

111 Mokawk Dpift

11 4. N, Drift

1128 w, il

1191 Raise

B0l 3. Drelfe

8% We Baolk

86 W. Stope

90 Ge Stove

903 Drdlt

307 Reise

91 Be He S111

96 Re Drifh

1025 . Crossout

1025 B. S%o

11 A. 3. rfi‘giﬁ

1128 54 Dr

115 8. Ralass

Totals

frnest S. Sturrocik, Ingineer

:

7603

3.07

23;,
9
6
2
6
2
L
:
5
&
6
6
1
19
&
§
6
1
y
2
1
1
&
3
by
2

held 38,371

-dan

e
Yo oxide ore was milled during the month of May.

05

e 97



YREVRLO PHICET AND BPROSTECTIEG

WINZIe Advancs for Honth: 0.0¢
AR Yead to Dabe: TheBt

e stabliom ouls bave been bLak

sn and mueized uD.

Several dvift rounds have been talen to the nordh

and gouth of the winze %o give blasting clearance for
she station Simbew. The drift muek 1s now belng sleen=
id up and 4hen the station timbers will s placed short-
g '

Advanss for month; 21.07
Year to Dates T30

The raise weas advenced for 13 feot vertical and
8 feet on en inaline ¢o the north during the month.
The palse was on a rhylileegranite contact and was
inelined $o the nopth so that the entire ralse would
be in granite to facllitate drilling. Several fest
of good ore is visible in the ralise.

3091 MOEA:Y SEOSSOURs Advence for Honth: T77.0¢
Yoor %o Dabes o5

Cromseutting i3 conkinuing on & Se 55 Z. besring,
The zround is considersbly breken up due to the Mammoth
Fault. On resching firm ground the orgascut will be
turnad right 5o npospect for the 111 HMohawhk velin.

111 MOHAWY SGUTE TRIPT Advance for Honth: 32.9°
' = FES. Year to Date 115450

The drlft was dpiven 32.5 £¢, inte the fault
that bemsinated the ore and drifting was Yalted
$emporerily to permit long hole drilling for the
affset pogment of the veln.

TORTH THIPT sdvance for Hongh: 131.5¢
Toar %o labes 3975

The Jdpift was driven o 4. 351 we 30 on & ¥, 80 ¥,
vearing., At this point the ore dlsclosed by Long Bole
Noe 172 was intevssched. The ore was followed on a N,
55 We bBearing to W. LOB W. 410. The ove turned %o &
fi, 70 W, bearing end wos followed So Y. 125 We 453
Dplfting was temporarily heltsd to permit dwl $he
1191 relse to intersect the 1091 winge for ventilation.
The average of 36 muck samples ren 1014 Pby 6,01% 7n
in the ssotion of 11 A north driff described above.

e



advance for Henth: 135!
Taar o Dater ;3,00

reifting wez pesumed in thls heading the early
nart of the month, The valn sons wWas follovwed to
Fe 115 e 363 8% which noint a d. 20 We fault waa
intersocted bhat terminsted the voln. The drift vas
turmed %o o Y. 90 W, besring to locate the offzat
sspment of the veln. Tha yoin sune was foand &%
H. 129 ¥, L0 and dpifeing 1s senbinuing on the velnm
stuebture. Ho valuaes have boen gnsountersd to dabe.

111 MOPAUWY W OROUGCLT: Advened Top Sopth: 725!
Year to Datas 7257

A srosseoub was sterded ad ¥e 109 By 370 on the
1124 level to pruspect for the neojection of the Mohawk
veln on the 1125 ievsl horison. The crosscut is belng
driven on a He 15 We bearing to intersest the rrolecis
lon &5 Se 235 5a 330, and 71 Lout rasaln ko be drlven
to vapsh Shis D0int.

Li9Y B. Railang Adwaree fop fonths 36458
W-ﬂM B .
Yamr o Lata: e

Phis vaize was driven {rombhe 11 A Borth Telld,
1125 level, from He HW17 W bUd o inbepsoct the botlion
o 1591 B. winse., The eatlre palse 1s In o7e and the
averaca nf O muck gemnles ran 6a17% Ph - 9,080 7n.

1125 « 92 WISRE ¥, TEIFFL Advanse for lonth: 185!
i Tear Lo Datel 18,51

whe 1129 drift fron §2 winze was drlven 18,5 feet
north bo pive blanting clearance vefore installing the
abation tlaber

1125 = 92 WINEE S PRIFTS Advanvs for donthe  B.5°
S Year to Tabe: B.5¢

ghe 1125 drift from 92 winge was driven 8,5 feet
gouth %o give blesting clearence belore installing tho
atation slzbeyr, The Lface of the drift 1s in a L foot
veln s seucture assaying 57 combined leadwsine.

TOTAL FEVILGPHEINT FOR AGH TS
HAY, 1952
reifos and Urogsscuts 3T5.01
ralses and Winzes 57a5"
Tatal 532e5¢
Tevelopment Expense for the Nonbh: 31462 par ton
Davelopment Expense for Year to late: 81.61 " %



1025 P. 9« Ralse
1093 Mohawl: Urossoud
111 Hohawk S. TPIT
il A, Hopth Drlfh
1325 Borth Dellt

111 Hohault ToW.opossond

1191 B. Ralse

1125-92 winge Ne Dpift
1126-52 Winge S. Drify

80l South rrifls
805 N.Z.Cponsont
ggg No Fele Dpils

5 S He Cmosssul
88 A, south Deifi
86 A. Poobwalli Trill
g2 Winza
G503 South Drift
907 Arlze
%6 north Drilt
1025 P« Grossout
1125 ssuth nylls
1125 Herth Creascut
11 A. Seuth Tellt
11 A« ¥ Bs Uropacub
1125 Mohew: Crogsoul
115 south Ralue

Tobals

1,;' «Jt
A
139,51
32,51

53245 2427557

87078 FREPARATION

the siops has besn placed in produchion.

e gbore has been plased in produstion.

The stope has besn placed in preductlon.

The timbering has been completed snd one cub

Salver.e

Pwo cuts have boen taiten and musked up. The
stope 1f peady for timbering.

e £ O on



Long Hole No. 18k was %ml&aé 116 feet on a
He 58 Be boaring ot a :tm degreons onn the 1028
lavel fm Tle ﬁ@? We O0) The holes prospected the
arga south of the ‘@mﬁh_fm&t from the interrecilon
of the Colling weln with the fault. Yo veluss were
engountey

Long Hole No. 189 was drilled Y £8. on a H, 18
o bonviny ab 2 wius 18 degreas on ﬁha 1129 level fron
m Mohaws 1l orossout at o, 18 R 93, Bed g »
sunditions fopocod drilling fm be halisd. Yo values
wore encsountered.

Tong Hoie #1538 uas drilied 32 L. ona ¥, 10 ¥
bearing on Sheo 4.1**" 3 Laval fma the 111 Fohawi mmm
ﬁ!’i.f"" ak f. n{*s vﬁn Jui}i}s ﬁwg hﬁlﬁ was deilied $o
sragpect Ior the olfeet 3&%%& of the 11l veln, Bad
ground condltions forded drilling to be halied. e
values weres atcountorad.

Long Hole #1837 wes drilled 32 %, on a X, 26 2,
neariaz from the sams lecation as Hols 186, Iad pevund
ganditiona fopraed drlilliing &0 De halind. Ho walues wers
gnecsunbareds

Lo Hole #1080 was deilled 100 1%, on 8 d 57 Ee
besring from the saue losation se hole Zo. 186, Ho
walues wore snsouniersd In She hole.



15CATION

35t below §00 level

&'t below 80O level

11t sbove Lracks T.PuBesonth end
e " mopth ©
it velow 800 level-Buubh helf
7t below ™ % eNorth hall
7t gbove 000 level~fouth hald
a2t ghove reck

ant showvs LreckeNurth third
28t ghove Lreck-Uenter third
2t above trackelorih thivd
52t aueve GraslkeSouth third
Bht avovs Srask-lenter shind
Lt anave Sepolefiorth thied

27t ahore tpask=toulh thiprd
fitr Avove traak-Uenier third

| 3 Sedl Oo G5t ebove tpsol-lorih third
136 G497 o806 6.25 2it above tyask |
111 “ohawic Loli? Gef5 Avepaps of 13 samplony Telelle



«;;:1- ﬂv:ée’f-f-ﬁ*%w*;gﬂ - MM‘ ’}t!?’?«f‘

Litan  deimscdlo iy Lokl ‘M

MAY 1, 1692

BACKEN

SURRNITEA TH Y

TP ZEpacE  BRowm  EOTAL
G N - - - - 500
7ol e BEO0 350 38o0 2809 -

32 % | - - - - 1900
26 e 1300 830 2130 1500 00 2160
59 d4 - - - - 790 700
91 Ae - o0 ity - 1200 7260

3
E

|

T8 DPLACY

#5 -t - o0 5w
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mgedng bhe month of MRy walar wad
pumped Sron the mine Bt an average rate of 232
gallong por alimbo.

A% the end of the menih the waler tuble
mossured ab chwmm drill hols Hoe O was 313%.9
feet elaevation compeved o 21h0.2 faet slevation
at the end of Appil. This indicuies that the waler
table wes lowsped 0.3 feed during ths month of Hays

PERSCNEEL

$he todal payroll as of ley 13, 1952 wes
16h compared to 210 on April 15, 1952,

The Rine Tepavtments lneluding ahifld
bossos, worked o total of 3507 manshifts, which
npoduced 2,17 tone per manshilty coupared to .43
tong per manahlfs in dAprdl.
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PHONE TIGER

ST. ANTHONY MINING AND DEVELOPMENT CO., LTD.

TIGER, ARIZONA
December 1, 1947

RECEIVED
DEC - 31947

Mr. Charles H. Dunning, DEPI; MINERAL RESQURES
Department of Mineral Resources, HOENIX, ARIZONA

Mineral Building, Fairgrounds,
Phoenix, Arilzona. :

Dear Sir:

Your recent undated circular
letter has been referred to me for reply and I give
you herewith the following information.

1. Production prior to veto of Allen Bill:

\ \

' Copper LLead Zine
April, 1947 39,480 865,044 737,993
Uay, 1947 44,172 8661351 762,391
June, 1947 43,630 862,199 748,411
2. Production subsequent to veto of Allen Bill:
July, 1947 42,403 834,549 715,844
August, 1947 43,987 778,058 636,529
September, 1947 37,501 797,061 648,802

3. We anticipate that our production during the next
few months will closely approximate that of pre-
vious months.

4, We are unable to make an estimate of production
if some incentive plan were placed in effect due
to the fact that the stress of heavy war time
production left our mine in need of much develop-
ment work. Production cannot be increased apprec-
iably until our development program is farther
advanced. :

I trust that the foregoing may be
helpful to you.

. Yours very truly,

ST, ANTHONY MINING AND DEVELOPMENT COMPANY, LTID.

\4«JJW
B. W. Roebuck - Chief Clerk
BWR: jpp
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AND MINING COMPANY N TUCSON, ARIZONA 85701
SALT LAKE CITY, UTAH

Superior, Arizona
 Auguat 10, 15L9

Mr, A, G, Kirkland

kanager of Western Minee

UeS. Smeltinyg Hefining % kining Co.
salt Lake City 13, Utah ‘

3t. Anthony Minin; and Development Co., Tigur, Arisona
Dear Sirs Bay Consolidated Corper Company, Hayden, Arizona

Visits wers made this day at the St. Anthony and Hayden mills,

fhe mill of the St:. Anthony Mining and Levelopmsnt Company, lid., is
probably the only one of its kind in the scuthwest. Sulphide lead~sinc and exie
dized lead ore is milled simultansously in parallel grinding and processing
sections., 4bout 100 tons of oxide and 350 to LUO tons of sulphide ore are milled
per operating day. The operating schedule is now 11 day- oa and 3 off, Wage rates
are zbout 10f per hour lsss than was curs. Ihey work Tueeday through Friday, with
ona day at_'. ovartine. _ J

Sulphide ore beads carry low values in Au, Ag and Cu, with M-to 5 percent
load and 5 to 6 percent xinc, Oxide heads carry sbout 0.03 oz Au, 0.50 os Ag,
3 t.o 3.5 percent lead and L ﬁorcont zinc, most of the latter being oxidized nnd
non~recoverable. a

Succesaful operation of these sections is entirely dependeat upon
segregation of ores underground. This had not been done on the day of my visit
and the sulphide circuit was in rough condition, |

1 will not go into detail on the two operations as kir. Givm; i1l
Superintendent, .uppl.iod me with a flowsheet showing the separate circuite and I
have a published account of the oxide operation. A fair azount of the galena is

in massive form so feed to tha aulphide circuit is passed over vibrating act:ée‘na

oo E o en podan et e G EE B Se ' R A A im0 L Lt N R a0 LS e IR TR ook k. i bt o T 0 T Tt S A B S i o



Mr, A, O, Kirkland - 2 - . August 10, 1949

dacked with & mesh cloth, thess screens oloaiqg the primary griniing eircuit,

Screen undersise is roughly sized in a launder spits and sent to 3 Deister tablas
which take off a finished lead concentrate. This produst assays close teo Ol Au,

5e5 Ag, +50 Cu, 67% Pb and L.5% Z2n, Table tails snd mids are ground in the secondary
mill for flotation.

Cleaning and recleaning of lead and sinc concentrate 1a practiced. Flotaw
tion lead concentrate assays close to 672 Pb and 63 . A considerable smount of
slow floating galena carries over i.to the sine concentrate so this product is also
tabled, the lsad struak being cut for raeturn to the classifier. Final zinc concen~
trate assays Sl to 557 minc.

Processing of luad oxides is by flotation zlone, While corussite is the
principla econcmic minsral, galena, wulfenits, vanadinite and anglesite are present
in varying, but important amounts, RKecovery of lead in this ocircuit has averaged
close to 903 on 3% lead hoads while rescovery of Au snd Ag has been close to 65%,
Oxidized Zn is no problem; but sulphide Zn wrecks the operation. The sulphids
responds to promoters for lead. If sine depressants are added they destroy the _
effect of lead promoters. Vanadinite and wulfenite are prominent in the concentrate.
Mr. Givens is not sure about the anglesite content,

The plant is an old one, as 1s most of the equipment except the Denver
cells. From the standpoint of arrangement there is little to imitate. Tailing
disposal methods are quite similar to ours up to the changs we made last spring.
Disposal cost is comparabls to ours, Othar costs are unknown,

Kennecott Copper at Hayden

Ore is delivered to this mill after being crushed to 3/4* at the mina,
Four 9 x 12' rod mills are now installed, each taking 2800 to 3000 tons per day



Mr. A, O, Kirkland . August 10, 1949

of this 3/u" feed and reducing it to practically all through 8 mesh with about 10%
circulating load, the latter being obtained with a locally designed tramp oversise
trap, Rod mill croduct is reduced to 70X minus 200 mesh in t;no stage ball ailling
and classification, |

The mill is notable for tha absence of fine crushing and screening
equipment such as is found in so many mills and which-v;a in this one at an earlieyr
date, 7The chanze to fine crushing with rod mille resulted in a 7.5% reduction in
doata back in the thirties. Reasons other than sticky feed induged the change,

The economic mineral ia propox.adarantly chalcocite, accompaniad by some
| pyrite, A litile milk of lime 13 added to the rod mills, but most 1s added to
the third stage grind where the heaviest concentration of pyrite is formed,
Locally made "Raconite", a butyl xanthate is the only promoter. Roughing 1a done
in callow type cells while Fags are used tor-c-lun:lpg and reclesning.

Seven men and s forsman constitute a shift operating cm.‘ including the
filter plant, Tailing is laundered, unthickened, to the high point of ths disposal
arsa and diverted alternstely fa vory large divisions of river bLottom land, R:lmn
are pushsd up by a doser after a d.ivuien has been fillaed and alleowed to dry,

Thure 1a no return of water and none is skimmed, th. arvas being so large that it
evaporates., Cost of disposal is negligible,

F. V. Brough
PVBsab

Typed at SLC
from pencil copy
August 15, 1949

cot Mr, Mulock (2)
Mr, Brough



CHARLES H. DUNNING
MINING ENGINEER

1635 W. EARLL DRIVE
PHOENIX, ARIZONA
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MINING ENGINEER SHEET NO._si___;,
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ST. ANTHONY MINING AND DEVELOPMENT CO., LTD.
TIGER, ARIZONA

TELEPHONES
MINE OFFICE - TIGER 2

July 2, 1952 PURCHASING AGENT - TIGER 1

Mr. Charles H. Dunning,
1635 W. Earll Drive,
Phoenix, Arizona

Dear Charlie:

I am enclosing the typed list of the samples
you had taken so that you can complete your report.

Both Mr. Guynn and I feel quite certain that
as a result of our appearance before the Tax Commlssion
they will make a rather substantial cut in our ¥aluation.

If that is the case, I doubt that we will teke them into
courte. :

Therefore, it seems to me that you might well
limit your report at this time to merely an estimate of

tonnage and grade. We can always bring it up to date as
to costs and recoveries later.

Sincerely,

ST« ANT MINING & DEVELO;??TT COMPANY, LTD.
f/ i

P
////John A. Richards,
Vice President and General Manager.

JAR: jp
enc.
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Mr. John T. Kummer

Division of Ferrous Metals (\/,ﬁ7&9@)
U. S. Bureau of Mines
Washington, D. C. 20802

Dear John,

I enjoyed talking with you the other day and I certainly appreciate the
information on byproduct molybdenum.

I was able to get some production figures on the Mammoth and Copper Creek
properties. There were several individual mines in the Mammoth Area (Pinal
County Arizona) that were consolidated by 1938. The molybdenum at Mammoth
ie contained in the mineral wulfenite. The first reference is Davis,
Hubert W., 1950, Molybdenum® Minerals Yearbook 1948, U. S. Bureau of Mines,
p. 815-826.

1898 ...approximately 12 short tons of wulfenite assaying 90%
PbMoC); were shipped from the Mammoth mine....

1903 .. .795=-short tons of wulfenite concentrates (estimated to
contain 10% Mo) produced at the Mammoth mine....

1904-06 ...about 15 tons Mo(?)annually (mostly from Mammoth mine?)....
1907-13 L) .nOne s w o

1914~ .+.1,297 pounds Mo produced in Arizona (where?), New Mexico,
and Washington....

On p. 816, Davis references his figures to footnotes. My next reference
is Creasey, S. C., 1950, Geclogy of the St. Anthony (Mammoth) Area, Pinal
County, Arizona: in Arizona Zinc and Lead Deposits, Pt. 1, Arizona Bureau
of Mines Bulletin 156, p. 63-8L.

YEAR NAME: MoQ3 (1lbs)
1916-19 Mammoth-Collins : Ll7,876
1934 Mohawk-New Year 70,546
1935 Mammoth=-Collins? 19,869
1935 Mohawk-New Year 93,6L9
1936 Mammoth~Collins 109,915
1936 Mohawk-New Year 137,889
1937 Mammoth 2L5,0u2

1938 Mammoth-St Anthony 8L0, 900




1939 Mammoth-St Anthony 820,169

19u0 Mammoth-S taAnthony 916,300
1941 " 890,000
1942 " 62L,1Lk
1943 . 743,025
1944 " 295,488
1945 -present ¥ Probably None

Concerning the Copper Creek Area, my main source was Kuhn, Truman, H.,
1941, Pipe Deposits of the Copper Creek Area, Arizona: Econ. Geology,
Vol. 36, p. 512-538.
1933-38 ...6,946,782 pounds of MoS2 Srom the CW\z-AdWnKle mine |
Hope this information helps you. Thanks again Zor the byproduct data.
Sincerely,

1ICHAEL N.(GREALEY,
MNG:mer IFiel: Engineer
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FOR IMMEDIATE RELEASE
February 9, 1988

SAN MANUEL, ARIZONA, February 9, 1988, Magma Copper
Company (NASDAQ-MGCP) has entered into an agreement in
principle with Cyprus Minerals Company to form a joint
venture under which Cyprus would conduct exploration for
gold on a portion of Magma's San Manuel property located
about 40 miles northeast of Tucson, Arizona.

Drilling began last month for exploration along the
Mammoth-Mohawk vein which produced gold and was mined from
the 1880's through the 1940's.

The area under exploration was the site of several
mines in the O0ld Hat Mining District which supported the
communities of Tiger and Mammoth, Arizona.

Under the proposed arrangements, Cyprus would have the
right to earn a 50% interest in the property covered by the
joint venture by undertaking certain exploration activites.

Cyprus also would be the operator of the mine if one
were built.

Magma Copper Company 1is the second largest copper
producer in the U.S. -and operates mines in San Manuel and
Miami, Arizona, and a smelter, refinery and rod plant in San
Manuel as well as a rod plant in Chicago.

| Cyprus Minerals Company, headquartered in Englewood,
Colorado, is a major producer of coal, copper, molybdenum,

gold and industrial minerals. # # #

— _newsrrom [TIAGIMA
F) ;:' i - BWiTmy MAGMA COPPER COMPANY
Vel I Y DL P. O. Box M, San Manuel, Arizona 85631
Public Relations Officer—Frank Harris (602) 385-3266/385-2153

[ FEB 1¢ 1988
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e o lVBtfice of State Mine Inspector
705 West Wing, Capitol Building

MAR 07 1985 Phoenix, Arizona 85007
602-255-5971

CHHRL

NOTICE TO ARIZONA STATE MINE INSPECTOR

In compliance with Arizona Revised Statute Section 27-303F we are
submitting this written notice to the Arizona State Mine Inspector.
(705 West Wing, Capitol Building, Phoenix, Arizona 85007) of our

intent tstop (please circle one) a mining operation.

COMPANY NAME A. J. Gilbert Construction Co.

CHIEF OFFICER A. J. Gilbert, Jr.

COMPANY ADDRESS 6741 N. Thornydale, Suite 121, Tucson, AZ 85741

COMPANY TELEPHONE NUMBER 742-2976

MINE OR PLANT NAME Magma - Tiger Mine

MINE OR PLANT LOCATION (including county and nearest town, as well
as directions for locating by vehicle)

San Manuel, Pinal County, Arizona, 1 mile west of Magma Mine Main

Gate, off Arizona State Route 77. Ask for directions at mine gate.

TYPE OF OPERATION  cruchine  PRINCIPAL PRODUCT Silica

STARTING DATE March 1 CLOSING DATE June 28, 1985

DURATION OF OPERATION 4 months

PERSON SENDING THIS NOTICE A. J. Gilbert, III

TITLE OF PERSON SENDING THIS NOTICE Vice President

DATE NOTICE SENT TO STATE MINE INSPECTOR March 6, 1985

*A.R.S. Section 27-303 NOTIFICATION TO INSPECTOR OF BEGINNING OR
SUSPENDING OPERATIONS: When mining operations are commenced in
any mine or when operations therein are permanently suspended, the
operator shall give written notice to the inspector at his office
prior to commencement or suspension of operations.

2/80
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Office of State Mine Inspertor SIr 1 //'%%
705 West Wing, Cc;pitol Building ; :;‘5’,0[[70#

Phoenix, Arizona 85007 e ;QUG 5

602-255-5971 L 1985

NOTICE TO ARIZONA STATE MINE INSPECTOR

In compliance with Arizona Revised Statute Section 27-3037 we are
submitting this written notice to the Arizona State Mine Inspector.
(705 West Wing, Capitol Building, Phoenix, Arizona 85007) of our

intent to start(pleasc circle one) a mining operation.
COMPANY NAME A. J. Gilbert Construction Company

CHIEF OFFICER A. J. Gilbert, Jr.

COMPANY ADDRESS ‘6741 N. Thornydale, Suite 121, Tucson, AZ 85741

COMPANY TELEPHONE NUMBER 742-2976

MINE OR PLANT NAME Tiger Mine_ Magma

MINE OR PLANT LOCATION (including county and nearest town, as well
as directions for locating by vehicle)

San Manuel, Pinal County, Arizona, 1 mile west of Magma Mine Main

Gate, off Arizona State Route 77. Ask for directions at mine gate.

TYPE OF OPERATION Crushing PRINCIPAL PRopUCT Silicd

STARTING DATE March 1, 1985 CLOSING DATE July 3 , 1985

DURATION OF OPERATION 4 months

PERSON SENDING THIS NOTICE A. J. Gilbert Construction

TITLE OF PERSON SENDING THIS NOTICE Vice President

DATE NOTICE SENT TO STATE MINE INSPECTOR  jyly 31. 1985

I

RECE\\/ED?- . Section 27-303 NOTIFICATION TO INSPECTOR OF BEGINNING OR
SUSPENDING OPERATIONS: VWhen mining operations are commenced in

6 108%Y mige or when operations therein are permanently suspended, the

SEP 1 operatdr shall pive written notice to the inspector at his office

or winepmior flo commencement or suspension of operations.
DEPT. U CCOURCES

MINERAL RE

2/89



Washington, D.C. ~ . i /

April 21, 1944 T e
SUBJECT: Mammoth St, Anthc;ny_; Minerals Classification List re labot 6

Mammoth is on the Minerals Classification list as a II-B mine, which
is not a bad place on the list at all. You will find the defination
of these classifications in a prior memo of mine.

However, I have asked that the case be reviwwed with the idea of boesting
it into a higher bracket for at least a couple of months. This will
depend entirely upon their zinec production, and how badly the Zinc boys
want the metal, .

i
I have been promised a review in May, which is the next issue of the
priority list.

\

W. C., Broadgate

e e e N

g



Washington, D.C.
April 17, 1944

SUBJECT: Marmoth St. Anthony labor priority

I am beginning to understand why this mine is not on the iinerals
Classification Liste

Apparently it produces only small quantities of anything but lead and
zine which, as you know, are in sufficient supply according to WEBe

I am going to make a féw more inquiries, but it looks bad for any lead .
or zinec producer to get an advance in ites labor statuse.

Bill Broadgate



Z i

SUBJECT: Labor, Mamoph-=Ste Anthony?

I have nothing from Howard Young on this as yet, dalthough I reported
that the Zinc Division feels that under the Labor Production Division
rule the production per man is too low to change the position on the
list, Class II-C. ) ) .
However, Col. iioulton called me today and stated that the USES had
furnished Rush Sill with a letter saying that they could supply

125 men for the Old Reliable at a week's notice. Obviously, if they
can do this (which we doubt) they should first supply Mammoth, or

any property on the list, as Cld Reliable is not on the list at all.

. . / 3 . s .
loulton asked me if there were any small coppers in the same position
as Mammoth, where USES should have been furnishing labor if they

have so much laying around. 2 ‘

I didn't have any particular cases except liaxmoth,

Bill Broadgzate



, ' ashington, D.Ce

Sept. 1, 1943 &x

SUBTECT: Ste Anthony Mining & Development COe

I can scarcely understand this situation as this mine in the

. priobity 1ists is in Class II-C-ZincCe

Class II Mjnes, listed within metals, by mines, are essential
mines th which referrals may be made of applicants for employment

_who do not accept employment in ¢lass I mines whether for

reasons of working conditions, location of domicile, climactic
conditions, or other reasons. Certificates of separation are tO
be denied to employees of these mines except in unusual cases wherein
the transfer desired 1s to0 a Claas I minee. .

This should put them in a relatively secure posit kol

T an taking the matter up with Howard Younge.e. mentioned it to him
this afternoONececss. also the substance of 7illis memo Of Auge 30the

Bill Broadgate



FERROSILICON

i
i American Alloys Inc. Ferrosilicon plant,
Mason County, WV,
GOLD
Coeur-Thunder Marble Creek, ID.
Mountain, Inc.
Crown Resources Corp. Ferry County, WA.
Goldstake Explorations Whitewood Creek,
(SD), Inc. Lawrence County, SD.
Magma Copper Co. San Manuel, AZ.
Placer Dome Inc. Golden Sunlight Mine,
Whitehall, MT.
St. Joe Goid Corp. Richmond Hill-Turnaround
Deposit, Lawrence County,
SD.
INDIUM
Indium Corp. of America. Utica, NY.
IRON AND STEEL
Arkansas Steel Co. Helena, AR.
& Bethlehem Steel Corp. Burns Harbor, IN.

Phoenix Steel Co.

IRON ORE

LTV Steel Mining Co.

/./. QRm km r‘n armslo

Claymont, DE.

Hoyt Lakes,
St. Louis County, MN.

: "

Feh /Mamh

American Alloys tapped its first heat of ferrosilicon at the old
Foote Mineral Co., Graham plant in February. The plant, which was
purchased by American Alloys at the end of 1987, has been idle for
over 2 yr. A second and third furnace are nearly ready to produce
and are expected to come on line some time before fall. Until that time,
all production has been contracted for sale.

Permission is being sought from the U.S. Forest Service to operate an open
pit, cyanide leach gold mine in Marble Creek, ID. Mine life is anticipated at
3 yr with employment at 120. It is estimated that a total of 700,000 tr oz
of gold would be recovered.

The company will spend $9.5 million this year on exploration and development
work on two gold mines. Work includes completion of a 3,600-ft decline and
continued exploration of the Kettle property, plus continued drilling and
initial development at the Key project.

Goldstake Explorations has been acquiring leases and evaluating gold
resources of tailings deposits near the Homestake Mine. The company
proposes to process about 5 million st of tailings using gravity concentration
and leaching. The area of the leases is listed as an Environmental
Protection Agency Superfund Site because of arsenic concentrations of
about 0.025% remaining from past gold recovery operations.

An agreement in principle has been made for a joint venture with Cyprus
Minerals Co. to explore for gold on Magma Copper's property 35 mi
northeast of San Manuel, AZ. In January, Cyprus Minerals began drilling
along the Mammoth-Mohawk vein near the abandoned Tiger mining camp.
Mines located in the Mammoth (Old Hat) mining district produced
approximately 397,000 tr oz of goid from the 1380's through 1940's. By
undertaking certain exploration activities, Cyprus Minerals would have the
right to earn a 50% interest in the property and operate the mine if built.

Open pit production has been expanded, with the addition of 25 new jobs and
a capital investment of $4.5 million. New plans call for two more stages of
development, which will extend the mine life to the year 2005.

A mining permit has been received from the South Dakota State Board of
Minerals and Environment to begin open pit mining. The deposit has
reserves of 3.9 million st, grading 0.055 tr oz/st of gold and 0.23 tr oz/st
of silver.

The company announced plans to build a new indium refinery that will boost
its indium output by more than 1 million tr oz/yr. The new indium refinery
in Utica, which should be fully operational by 1990, is being built to meet an
expected rise in worldwide demand for the metal.

The company is being organized to build an electric furnace steel mill with a
production capacity of 650,000 st/yr of 700,000 st/yr of slab. Long-term
supply contracts and equity interest are being offered to steel companies
that currently have insufficient supplies of slab for their rolling mills.

Bethlehem announced in February that it will begin construction later this
year on a state-of-the-art vacuum degassing facility that will give it the
capability to produce an all new family of ultralow-carbon sheet and plate
steels. The multimillion-dollar plant is expected to be in operation in late
1989. Bethlehem produces about 5.3 million st/yr of steel and employs
about 6,000 persons.

Bankrupt Phoenix Steel has agreed to sell the shutdown steel plate plant to
Wai Hing & Co., a Hong Kong trading company, for $13.5 million. Wai Hing
will spend $6 million to $7 million reconditioning and upgrading the 500,000~
st/yr plant before reopening it in October.

LTV's 1,170 union workers ratified a new 25-mo contract on February 26 that
cut wages and benefits by $2.19/h. In addition to the base pay cut, Sunday
premium pay was reduced from 1-1/2 to 1-1/% regular pay, quarterly cost-
of-living adjustments were abolished, and shift differential was reduced by
10¢ to 15¢/h.
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