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ARTHUR H. GRACEY
Mining Engineer:

Tueson, Arizona.
February 20th, 1923.

The following is a brief outline of my experience as a
mining engineer and operator =

After paas;ng the mgtrioulation examination for Queen's
University, Kingston, Ontario, I went to Arizona'and entered the
employ of the Fhoenix Mining Company, Cave Creek, Arizona, as a
mill men. This wes in 1888. From 1889 to 1895 I was employed in :
various capacities in mines and mills in Amasdor County, California,
and operated a custom mill for a time. In 1896 was assistant super-
1nt§ndent for the Southwestern Mining Company at El Dorado Canyon,
Lincoln Co., Nevada; where silver-gold ores were mined and milled,
In 1897 and 1898 I attended the School of Mines at Queen's University,
Kingston, Ontario, taking third and fourth year work and wes employed
by the Ontario Government to examine and report on mineral areas in
various parts of the province. In 1839 I was sent to British Col=- .
umbia as engineer and manager for the London and B. C. Goldfields
Development and Exploration Company and the Oro Mining end Milling
Company of which companies Sir George E. Foster, the Finance Minister
of Cenada, was the head. I remained in British Columbia for 16 years
during whioch time I acted as engineer, manager or president end
manager ror'various companies smong them being the Silver Queen Min-
ing Company, The Imperial Devqlopment Syndicate, The Eva Gold Mines,
Ltd., The Athabasca-Venus Ltd., The Dundee Mines Ltd., and the
Nugeget Gold Mines, Ltd. Since 1915 I have been examining properties
for myself and others in California, Nevada, Arizona, Sonora and

Sinaloa, Mexico.

(Signed) A. H. Graocey.



REPORT
ON
GREAT AMERICAN MINE
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PROPERTY AND TITLES:

The Great American Mine comprises a group of four contigous

pa tented mineral claims (76 acres) known as Great American, Mineral
survey No. 41; Horn Silver, survey No. 42; Sulphurette and Alice,
survey No. 1262,
SITUATION AND ACCESSIBILITY:

The mine is situated in the foothills of the Swisshelm

Mountains, Cochise County, Arizona, twelve miles east of Webb, a
station on a branch of the El Paso and Southwestern R. R., 35 miles
.narth of Douglas. Two good roads connect the mine with Webb and all
outside points.

TOPOGRAPHY:

The surrounding country consists of low, rounded, grass
covered hills forming the lower northeastern slope of the Swisshelm
Mounteins., The altitude above sea level is approximately 5000 feet.
The gain drainage follows a ravine of gen?le slope to Whitewater
Draw, a part of the Sulphur Spring Valley, 2«4 miles below the mine,
GEQLOGY:

The outstanding feature is the intrusion of a dike of
rhyolite porphyry into and through limestone. In the fractured and
al tered zone along the.contact between these formations occurs the
ore deposit, The mode of ocourance is charaotefiatio of Southern
Arizona mineral deposits. The ascending mineral bearing solutions
have penetrated the fractures and seams along the contact and made
out into the limestone beds replacing large areas of limestone with
silica end depositing therewith veluable minerals.

These solutions evidently had & bountiful source, estimated
by the area mineralized, and were of deep seated origin.

DISTRICT:

Cochise County comprises one of the most productive mineral
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bearing regions of Arizﬁgg. The Great ;merioan Mine occupies a cen=
tral position in this régioh. The femous mining camp of Tombstone,
with a produetion of over $50,000,000 in gold and silver, lies 32
miles due west. Bisbee, the great copper camp, lies 26 miles aoqth-
west. The Commonwealth mine at Pierce, with a production of $18,000;
000 in gold and aalvgr, lies 18 miles northwest, Dos Cabezas, another
gold and silver camp, lies 32 miles north. Courtlend and Gleason,
both copper camps, lie 18 miles to the weét. Douglas, where the large
smelter plants of the Phelps~Dodge Corporation and Calument and Arizona
Company are situated, is 28 miles south.
ORE DEPQOSIT:

The mineralized area, in the center of the property, is
over 1000 feet long and from 50 to 100 feet wide, It is well ex=-
posed by the present working for a length of 500 feet and a width
of 100 feet, The general strike of the deposit is northeast and southe-
wests. The values contained are silver and gold; in the ratio of 3
ounces silver to $1.00 gold, accompanied wi th some iron pyrlﬁes and
lead carbonates. The exposed ore is almost en tirely oxidizsd, A
portion of the gold is free and some native silver is shown but the
latter ocours chiefly in the chloride form. High grade ore is :
irregularly distributed ihroughout the deposit and all former opera=-
tions were confined to mining these leaving the lower grades behind.
The latter constitute a large tonnage ahd ate ohiorly déalt with in
this report.— There had evidently been oonaiderab]e difficulty nd
expense attached to the mining of the high grade ores owing to their
irregular deposition éhroughout the depoaitAwgioh necessitated the
removal of a large amoﬁpt of materiel end oarétul sorting. There
are four ;arge opencuts, or quarries, from 15 to 50 feet in diameter;
with faces 10 and 20 feet high on the upper sides; large portions of
which constitute ore of payable milling grade. All or'the'deposit
carries some value, The-gangue is much altered, highly silicious

and hard and is variably colored from the effects of oxidhtion.



DEVELOPMENT$

The o0ld workings are scattered, covering a surface area
500 feet long and 100 feet wide. A large portion consists of open=
cuts, as mentioned, but several tunnels of varying length have been
driven from them in a westerly direction, Beginning at the northeast
end there is a large opencut 50 feet in diameter with a face 10 to 20
feet high on the upper side. - Two tunnels have been driven from this
cut one 60 and the other 20 feet in length., These were both driven
out into the limestone at right angles to the contact but are in
mineralized maferial throughout their length. Adjoining on the southe-
west and 20 feet higher is another large cut 100 feet long and from 25
to 40 feet wide with a short tunnel at the southwest end. Southwest
of this again thefe is a narrow cut 60 feet in length forming the ent-
rence to a tunnel 105 feet in length. Above this 22 feet higher and
40 feet distant is a =amall out with & 20 foot tunnel. Above this
again 100 feet distent and 44 feet higher is another cut 15 feet in
diameter and 10 feet deep, Directly south of this latter cut on the
seme level and 280 feet distant, there is & short tunnel 25 feet :
in length at the face of whieh a wingze has been sunk to a depth of
60 feet. This is the deepest work on the property. At a depth o
20 feet below the collar of the winze there is a drift northeast 84
feet in length and one to the souttwest 45 feet in length. In the
nqrtheast drift, at a ﬁoint‘43 feet rroh the winze, thgre is & cross=~
cut 12 feet to the east., Still further southwest from tiis la tter
work is enother tunnel 75 feet long with a winze near thé portal.

All the work described, amounting to 325 feet orvtunneling,
70 feet of sinking snd 130 feet of drifting hes been done in the
ore deposit and at meny points ore of payable milling grade is ex~
posed. |
ORE TONNAGE AND VALUE:

' On the attached sketch plan of the workings are noted the

location, number, width and assey value of the samples taken. Some

of the samples represent sections, only, of continuous payable width.
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For instance in the deep cut near sgtation & two sectional samples
were taken, Nos, 15 and 16, representing a total width of 14 feet.
The average value of this 14 feet is §10.00 per ton. Above tnis
enirsnce of the tunnel opposite station 7 a width of 7 feet carries
$9.00 per ton, assay No. 19, It was not possible %o take continuous
and regular samples of this wide bend of ore owing to the irregulare
ity o the workings and debris lying on the floors. Assay Nos, 17
and 18 are of samples taken aoross the upper face of the big cut»
above the pay ore which had been stripped down to the floor level.,
A very conservative estimate of the ore which can be quarried or
glory~holed from these two exposures, without allowance for con-
ti nuetions in the length or depth, is 2000 tons averaging in value
$10,00 per ton. That sever:cl times this amount exists there is no
doubt. Located here elso ere two large dumps composed of reject
after sorting out of the high grade from the meteriel broken down
in these cuts., A sample of the upper portion of the dump at atufion
5, estimated to represent 500 tons, essayed $29.00 per ton. Another
sample representing a lerger lower part of the dump assayed $13,20
per ton. Near station 7 there is & dump of from 75 %o 100 tons of
sorted ore averaging $35.00 per ton., The reject and dump at this
point, whieh is low grade msteriel from the tunnel, 1s estimeted to
eontain 100 tons averaging $6.50. This being elrecady mined will
yield a milling profit.

Between station 3 and the southwest end workings there is
an unexplored gap of 120 feet. The surface appearance here, however,
is equally prmmising with any other portion of the deposit and the
same may be said of the soutﬁwest continuations of the outecrop to the
confines of the property.

Opposite station one snd two the deepest work has been
done and the highest and more regular values are found. This under-
ground work is described under development heading. A careful
sampling of these drifts and crosscuts, at an approximste depth of

35 feet below the surface, show an average value of $13.75 per ton
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over an average sampled width of 11 feet for a length of 150 feet.
As the faeeé, sides and bottoms of these drifts and erosscuts are
still in good ore the full width; length or depth of this ore body
is not determined, For instance assays Nos, 7 and 8 represent

la width of 24 feet averaging $18.60 per ton end the face of the
erosscut , represented by assay No. B, $16,10 per tom, is still in
ore., It will be noted elso that face of the northeast drift, re=
wresented by samples Nos., 10 and 11, averages $19.64 per ton over a
width of 10 feet and southwest end of the 20 foot winze, in the same
ore body 150 feet distant, carries $12.,60 per ton over a width of 7
feet., At neither of these points is the full width of the ore ex-
posed.

A conservative estimste, therefore, of the ore available
for easy and cheap mining in this blook o; ground down to an average
depth of 50 feet below the surface, is 10,000 tons averaging in value
$13 .75 per ton, The reject and dumps at these workings are estimated
to contain over 1000 tons three samples of which gave the following
$12 .80, $9.50 and §$17.60 per ton or end average of §13.30 per ton,

A summaery of the exposed and available tonnage and the
average value show the followingi-

Northeast workings (end) 2,000 tons at %10 - $20,000

Southeast end workings 10,000 tons at §13.76 - 137,500
Dumps : 2,000 13.00 - 26,000

Total 14,000 $183,500

-WATER AND FUEL:

Tnere is no developed water at the property but it has
been encountered at moderate depths in the neighborhood and it seems
certain an ample supply will result fram the drilling of a well.
There are several shallow wells within e balf a mile of the mine
belonging to a cattleman which provide all his needs, These are all
in the gravel of the main drainage ravine below the mine and the
water stands within 15 feet of the surface. South of the mine, about
14+ mile, is an old shaft over 100 feet deep which tapped a large
flow, With a total 1ift of fram 150 to 200 feet at thi s shaft water
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would flow by gravity to the CGreet American mill site, There are
the refor two possible sources for water supply; one to drill a
well at the mine and the other to arrange for water at the shalt
and pipe it to the mine.

There is ample wood for domestic purposes consisting of
oak, Jjuniper, eand pinion pine, For power purposes c¢rude oil burn=-
ing engines will be the most-economical. |
PLANT sND TREATMENT:

The ore under consideretion, being oxidized, presents no
difficult treatment problems. The plant required would be simple
and of standard construotion., Laboratory tests indicate that an
extraction of 90%, or better, will result with concentration and
cyanidation of the tailings. The concentration resulting from the
test averaged $162.40 per ton and the ratio of the concentration was
100 tons into 2-1/3 tons., The proportion of recovery was approxi-
mately 32% in the concentrates and 68% in the cyanide solutions.
Sulfides will probably occwur at depth but this combination treatment
should still be effective.

Leaching or percolation tests, with ¢ of mme percent cyanide
solution on the ore without concentration, ground to pass 48 mosh.
gave an extraction of 85% of total values, This recovery would no
doubt be higher in practice with sgitstion of the pulp so that
cyanidation without concentration mey prove the most economical
treatment for the oxidized oress Complete tesis are now being made
and the flow sheet and mill plans worked out,

The amount of capital required to purchase and install
the plant, develop or secure ?ate: to hendle from 35 to 50 tons per
day will be approximately §$25,000.

CONCLUSIONS:

‘Based on the results of my examination herein before

given and with the suggested plant installed the following estimates
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are belisved to be conservativa

GROSE VALUE 14,000 tons at =e=eeeceee=$13,10 *-—0--$183 500
Loes 10% loss in tails 1.30 18,350
NET RECOVERY VALUE 11.80 165,150

Less 10% royalty (whieh applies

on purchase price) % 16,5%5

LESS COST MINING, MILLING 4,00 56,000
NET PROFIT PER TON $ 6.62 Totel § 92,835

Owing to the fact that the high grade ore hes been extract~-
ed or "gouged" in the present workings, the values found by sanpling
of present exposure s, as given represent low grade material only.

It may, therefore, be reasonsably expected that extensions of the
ore bodies to be opened by further development will show higher
average value as the high grade ore will be included. This probsb=-
iliwy is strengthened by the fact that the values contained in the
re ject dumps, left after high grade has been sorted out, ochecks

- closely with the average values exposed in the workings.

The inclusion of probeble and possible ore would greatly
inoreese the tonnsge estimetes., In fact it is my belief that at
least double the amount of ore above given will be found to exist
above the deepest point now developed while the possibilities with
further development are very promising. Milling ores of the grade
now shown, cccuring ;n such satisfactory widths, and continuing to
even moderate depths, would add a long life and much profit to the
undertaking.

(Signed) A. H. Gracey

Tucscn, Arizona
November lst, 1922

(Copied by--il,F. 2/17/38)
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REPORT
ON
GREAT AMERICAN MINE
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PROPERTY AND TITLES:

The Great American Mine comprises a group of four contigous
pa tented mineral cleims (76 acres) known as Great American, Mineral
survey No., 41; Horn Silver, survey No. 42; Sulphurette and Alice,
survey No. 1262,

SITUATION AND ACCESSIBILITY:

The mine is situated in the foothills of the Swisshelm
Mountains , Cochise County , Arizona, twelve miles east of Webb; a
station on a branch of the El Paso and Southwestern R, R., 35 miles
north of Douglas. Two good roads connect the mine with Webb and all
outside points.

TOPOGRAPHY:

The surrounding country consists of low, rounded, grass
covered hills forming the lower northeastern slope of the Swisshelm
Mountaihs. The altitude above sea level is approximately 5000 feet.
The main drainage follows a rav1ne of gentle slope to Whitewater

Draw, & part of the Sulphur Spring Valley, 2-% miles below the mine.

GEQLOGY:

The outstanding feature is the intrusion of a dike of
rhyolite porphyry into and through limestone. In the fractured and
al tered zone along the contact between these formations ocecurs the
ore deposit. T?e mode of oceurance is characteristic of Southern
Arizona mineral deposits. The ascending minersl bearing solutions
have penetrated the fractures and seams along the contact and made
out into the limestone beds replacing large areas of limestone with
silica and depositihg therewith valuable minerals.

These solutions evidently had a bountiful source, estimated

by the area mineralized, and were of deep seated origin,

DISTRICT:

Cochise County comprises one of the most productive mineral
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bearing regiops of Arizona. The Great American Mine occupies a cen-
tral position in this regioh. The famous mining camp of Tombstone,
with & production of over $50,000,000 in gold and silver, lies 32
miles due west. Bisbee, the great copper camp, lies 26 miles south-
west. The Commonwealth mine at Pierce, with a production of $18,000,
000 in gold and silver, lies 18 miles northwest. Dos Cabezas, another
gold and silver camp, lies 32 miles north, Courtland and Gleason,
both copper camps, lie 18 miles to the west. Douglas, where the large -
smelter plants of the Phelps-Dodge Corporation and Calument and Arizona
Company are situated, is 28 miles south.

" ORE_DEPOSIT:

The mineralized area, in the center of the property, is
over 1000 feet long and from 50 to 100 feet wide. It is well ex-
posed by the present working for a length of 500 feet and a width
of 100 feet. The general strike of the deposit is northeast and south-
weste. The'valu53 contained are silver and gold, in the ratio of 3
ounces silver to $1.00 gold, accompanied wi th some iron pyrites and
lead carbonates. The exposed ore is almost entirely oxidized. A

portion of the gold is free and some native silver is shown but the

latter oceurs chiefly in the chdoride form. High grade ore is
irregularly distributed throughdut the deposit And all former opera-
tions were confined to mining these leaving the lower grades behind.
The latter constitute a large tonnsge and are chiefly dealt with in
this report. 'There had evidently been considerable difficulty end
expense attached.té the mining of the high grade ores owing to their
irregular deposition throughout the deposit which necessitated the
removal of a large amount of material end careful sorting. Tﬁere
are four large opencuts, or quarries, from 15 to 50 feet in diameter;
with faces 10 and 20 feet high on the upper sides, large portions of
which constitute ore of payable milling grade. All of the deposit
carries some value. The gangue is much altered, highly silicious

and hard and is variably colored from the effects of oxidation.



DEVELOPMENT{

The old workings are scattered, covering a surface area
500 feet long and 100 feet wide. A4 large portion consists of open-

cuts; as mentioneé, but several tunnels of Qarying len gth have been

driven from'them in a weSte:ly direction. DBeginning at the northeast
‘end there is a*large opencut 50 feet in diasmeter with & face 10 to 20
feet high.on the upper sidg. Two tunnels have beén driven from this
cut ohe” 60 and the other 20 feet in length. These weré'both driven

J

‘out into the limestone at right angles to the contact but are in
‘¢ Lol

mineralized matefial throughout  their 1engtﬁ. Adjoining on thé‘sogth-
‘wgst_and 20 feet higher/is another large cut 100 feet long and from 25
'to.40 feet wiée wifh a short tunnel at the southwest end. Southwest
‘of:jhis again there is é narrow cut 60 feet in length forming the ent-
rance t;.a tunnel 105 feet in length. Above tﬁisfza feet higher and
40 feet distant islé smali cut with a 20 foot tunnel, Above this z
agein 100 feet distant and 44 feet higher is another cut 15 feet in
diemeter and 10 feet deep. Directly south of this latter cut on the
same ,lewel and 220 fee% distaht, thére is a short tunnel 25 feet
in length ét fhe face of which a winze has been sunk fo é depth of
60 feet. This is the'deepest work on the property. _At a depth of
25 feet below the collar of the winze there is & drift northeast 84
feet in lgngtg and one to the southwest 45 feet in length. In the
ngrtheast drift, at a point 43 fect froé the winze; there is a cross-~
cut 12 feet to the east. Still further southwest from this lgtter
work is anothér tumnel 75 feet long with a winze near the portal,
All the work described, amounting to 325 feet of tunneling,
70 feet of sinking and 130 feet of drifting has been done in the
ore deposit and at many points’ore of payéble milling grade is ex-

posed.

ORE TONNAGE AND VALUE:

On the attached sketch plan of the workings are noted the

location, mumber, width and assay velue of the samples taken. Some

of the samples represent sections, only, of continuous payable width.
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For instance in the deep cut near station 5 two sectional samples
' were taken, Nos. 15 and 16, representing a total width of 14 feet.
The average value of this 14 feet is §10.00 per ton. Above tiis
entrance of the tunnel opposite station ? a width of 7 feet carries
$9.00 per ton, assay No. 19. It was not possible to take econtinuous
and reguler samples of this wide band of ore owing to the irregular-
ity o the workings and debris lying on the floors. Assay Nos, 17
and 18 are of samples taken across the upper face of the big'cut
above the pay ore which had been stripped down to the floor level,
& very conservative estimate of the ore which can be quarried or
glory-holed from these two exposures, without allowance for con-
ti nuations in the length or depth, is 2000 tons averaging in value
$10,00 per ton. That severcl times this esmount exists there is no
doubt. Located Lere also are two large dumps composed of reject
after sorting out of the high grade from the material broken down
in these cuts. A sample of the upper portion of the dump at station
&y esfimated to represent 500 tons, assayed $29.00 per ton. Another
sample representing a larger lower part of the dump assayed $13,20
per ton. Near station 7 there is a dump of from 75 to 100 tons of
sorted ore averaging $35.00 per ton. The reject and dump at this
point, which is low grade ms terial from the tunnel, is estimated to
contain 100 tons averaging $6.50. This being elrcady mined will
yield a milling profit.

Between station 3 and the southwest end workings there is
an unexplored gap of 120 feet. The surface appearance here, however,
is equally prmmising with any other portion of the deposit and the
same may be said of the southwest continuations of the outcrop to the
confines of the property.

Opposite station one and two the deepest work has been

done and the highest and more regular values are found. This under-

ground work is deseribed under development heading. A careful

sampling of these drifts and crosscuts, at an approximate depth of

35 feet below the surface, show an average value of §$13.75 per ton
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over an average sampled'widfh of 11 feet for a length of 150 feet.

" As the faces, sides and bottoms of these drifts and crosscuts are

still fn‘good ore the full width, length or depth of this ore body
is not determined. For instance assays Nos. 7 and 8 repreéent

a width of 24 feet averaging $18.60 per ton and the face of the
crosscut, represented by assay Nos 8, $16,10 per ton, is still in
ore. 1t will be noted{also that face of the northeast drift; re=
presented by samples\Noé. 10 and 11, averages $19.64 per ton over a
width of 10 feet and southwest end of the Zolfdot winze, in the same

ore body 150 feet distant, carries $12.60 per ton over a width of 7
3 |

feet. At neither of these points is the full width of‘the ore ex-
posed.

A conservative estimste, therefore, of the ore available
for easy ahd cheap mining in this block of ground down to an average
depth of 50 feet below the surface, is 10,000 tons averaging in value
$13,75 per ton. The reject and dumps at these workings are estimated
to contein over 1000 tons three semples of which gave the following
$12 .80, $9,50 and $17.60 per ton or and average of $13.30 per ton,

A summary of the exposed and available tonnage and the
averace value show the following:=-

Northeast workings (end) 2,000 tons at $10 - $20,000
Southeast end workings 10,000 tons at $13.75 - 137,500

Dumps 2,000 $13.00 - 26,000
‘Total 14,000 $183,500

~

WATER AND FUEL:

There is no developed water at the property but it has
been encountered at moderate depths in the neighborhood gnd it seems
cértain an ample supply will result fram the drilliﬁg of a well.
There arc seversl shallow wells within a half a mile of the mine
belonging to a cattleman which provide all his needs. These are all
in the gravel of the main drainage ravine below the mine and the
water stands within 15 feet of the surface. South of the mine , .about
1+ mile, is an old shaft over 100 feet deep which tapped a large
flow. With a total 1ift of fram 130 %o 200 feet at this shaft water
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would flowuby gravity to the Great Americen mill site. There are
therefor two possible sources for water supply; one to drill a
well at.thé mine and the other to arrange for water at the shaft
end pipe it to the mine.:
There is ample wood for domestic purposes consisting of |
oak, Jjuniper, and pinion pine. For power purposes crude oil burn-

ing engines will be the mos?t economical.

PLANT AND TREATMENT:

The ore under consideration, being oxidized, presents no
difficult treatment problems. The pleant required would be simple
and of standard construction. ‘Laboratory tests indicate that an
extraction of 90%, or'better, will result with concentration and
cyanidation of the tailihgs. The concentration resulting froﬁ the
test averaged $162.40 per ton and the ratio of the concentration was
100 tons into 2-1/3 tons. The propertion of récovery was approxi-
mstely 32% in the concentrates and 68% in the cyanide solutions. e
Sulfides will probaebly occur at depth but this combination treatment
should still be effective;

Leaching or percolation tests, with 4 of axe percent cyanide
solution oﬁ the ore without concentration, ground to pass 48 mesh,
gave an extraction of 85% of total values. This recovery would no
doubt be higher in practice with sgitation of the pulp so that
cyenidation without concentration may prove'the most economical
treatment for the oxidized ores. Complete tests are now being made
and the flow sheet and mill plans worked out. ‘

The amount of capital required to purchase and install
the plant, develop or secure water to handle from 35 to 50 tons per
day will be approximetely $25,000.

CONCLUSIONSS

Based on the results of my examination herein before

given and with the sugzested plant installed the following estimates
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are believed'to be conservative:-

‘GROSE VALUE 14,000 tons at =======e==fl13,10 =====-= $183;500

Less '10% loss in tails 1.30 18,350
NET RECOVERY VALUE ' ' 11480 165,150

Less 10% royelty (whiech avplies

on purchase price) 1,18 16 ;515
1ESS COST MINING, MILLING 4,00 56,000
NET PROFIT PER TON, $ 6.62 Total ¢ 92,635

Owing to the fact that the high grade ore has been extract-
ed or "gouged™ in the present workings, the values found by sanpling

of present exposure s, as given represent low grade material only.

-1t may , therefore, be reasonably expected that extensions of the

. ore bodies to be opened by further development will show higher

average value as the high grade ore will be included. This probaﬁ-'
ility is strengthened by the fact that the values contained in the
reject dumps, left after high grade has been sorted out, che cks
closely with the averege values exposed in the workings.

The inclusion of probable and possible ore would greatly
increése.the tonnege estimates. In fact it is my belief that at
least double the amount of ore above given will be found to exist
above thebdeepest point ﬁow developed while the possibilities with
further developmenﬁ are very promising. Milling ores of the grade

now shown, occuring in such satisfactory widths, and continuing to

‘even modera te depths, would add a long life and much profit W the

und ertaking.
(Signed) A. H. Gracey

Tucson, Arizona
November 1lst, 1922

(Copied by--il.F, 2/17/38)
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GEORGE M.COLVOCORESSES sy U
MINING AND METALLURGICAL ENGINEER g
1102 LUHRS TOWER
PHOENIX,ARIZONA

February 18th, 1938

Hlessrs. E. A, Stanford & Fred Vossburg
Phoenix, Arizona

Gentlemen:

Following your request and as per arrangements nmade
on the 12th 13&%&5‘3; I have examined property of the Alpine ilin-
ing Co., known e&s the Greet Americen Mine end beg to submit the

following report.

The property held under lease end option from the Swiss-
helm Mining Co. consists of 4 patented mining claims and elso §
unpatented c¢laims which do not appear to be in the same vieinity.
The mine is located on the Greast American Patented Claim which
lies in the northeast section of the Swisshelm ﬂomxtams; Cochise
Gounty; Arizons at an elevation of 5000'. Complete detsils re-
garding the loecailon, gaalagyj ore ocourrence and past history are
given in the reports of iMr. Gracey and Miles Carpenter of whieh I
understand you have copies so that I shall not repeat their state-
ments exeept as references will be made to the more essential por=-

tions in the balagec of thies report.

Briefly, the ore deposit is a typicel replacement in
limestone with iron steined quartz forming pocke®s in a zone of
silieification along & mein fracture and on the bedding plenes of
the limestone at or near to the contaet with an intrusive porphyry
dyke, The ore carries velues in gold end silver and in places some

lead as carbonate, sulphate and sulphide.
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Portions of this deposit heve been developed in an
erratic manner for the past twenty-five years and down %o a depth
of about 120 feet from the outerop. I was furnished with a record
of shipments up to April 1935 which may not be complete but re=-
oor ded mt 738 tons of ore had been shipped uhinh; in round
figures, had an average value of about Om in gold at present price
and about $15 in silver at present Prioo; Presumably 4 1 this
ore hed been hand sorted but only two of these shipments contained
any substentiel guentity of lead.

I could find no authority for statemenis made by athors;
thet from 4000 to 7000 tons of high grade ore had beean produced
and certainly a careful inspection of the mine workings did not
tend to confirm any sucdh record.

When the Alpine Mining Company took hold of this mine
in 19%5 or 1936, I understend that they were lead to believe that
the re wes a considersble tonnsge of high grade ore = $20 or better
per ton = end a much larger quantity of $13.00 milling ore develop=-
ed or indicated and that thru the construotion and operation of a
flotation mill g}éﬁ might expeet to be able to produce end treat alb
least 50 tons of mill ore per day with a mod'mrgin of pmﬂt.'

In line with this plan of procedure, the anpmrput up
very suiteble cemp buildings end installed mining and milling
equipment end eventually started wodwtic;n in September 1937 since
whieh date they have produced and shipped, according to the records
given mo; a total of 44 tons of coneentrates from which the net re~
turns have been 38;763.% and 119 tons of orude ore from whieh the
net returns were $717.14, Another lot of about © tons of concen~
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trates with a value of perhapn $1500 wes shipped out by truck on
the evening of February 15th, 1938.

The total returns have therefore been about 011;000
but during this period it appears that the operating expenses have
consi derably exceeded this figure so that the work has been carried
on with a substantial loss eand no progress has beoxﬁ made toward
the repayment of the capitel investment which I am told wes in
excess of $40 .000. I was informed that a conudarnbk amount ofJ
money is also due on royalty to the owners, for payment on account
of some of the machinery end to certain asscciates or employees.

An aenalysis of thé records end fects as I observed them
leads me to coneolude that the conditpon end velue of the mine wes
not as represented at the time that you took i% over in that there
was not and hed never been eny substantial tonnege of ore developed
or indiceted and there.was really no justification for building a
mill whieh should never have been erected unless and until a large
emount of furtber exploration and development had first been com-
pleted and only then provided this work had definitely proven the
existense of a substantial tonnage of ore of sufficient grade to
mine and mill with profit., The subsequent development work on the
upper levels has been extremely limited and has yielded no upo»r-w
tant results while the long haulage adit driven about 120 feet be-
low the outerop failed to find pay ore where it intersected the
main frecture and was not oainad as a eross-cut far enough to
interseet the pro jection of the bedding planes. The ahmmss on
this level must be sdmitted to be extremely discouraging and argue
against the persistence of the ore in depth but they are by no means
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conclusive and if any further exploration is to be done in the
mine s I should strongly recommend that this be the first point of
attack which I understend is elso the advice of Mr, Snow.

The operation of this mine was undertaken on the
assumption thet $10.00 ore would be produced gﬁ with promt; but
as a matter of faet it is now olear thet $10.00 ore does not
begin to pay under present conditions. The somewhat oxidized gold=-
gilver-lesad ore does not lend itself readily to congen¥ration and
while I could not obtain any complete metallurgical roaer&a; it
appears that the mill recovery has averaged about 70% of goldesilver
velues while only two of the ten lots of concentrates have containe
ed sufficient lead to be paid for by the smelter, I believe that
gome improvement in these results could be secured thru the
installation of a new and more efficient flotation machine and an
improved type of jig between the ball-mill and the alauimer; but
even after these slterstions had been completed, I greatly doubt if
the present mill would make better than 80% recovery by flotation.
The addition of a oyenide plant would probably add somewhat to
this reeeury; but the expense would be substantial end such an
operation would almost certainly invoelve the Alpine Co. in diffi-
culties with the neighboring ranches. All the above was forecast
by the tests of the ore made by the Soutimestern Engineering Co.,
whose report does not seem %o have been given due consideration,

Now assume that the mill is treating an ore with & gross
velue of $10.00 per ton and recovers §7.00 per ton in wndenirates.
The smelter does Dot pay £s& the full Government price for the
gold end silver contained but actually pays e little over 90%
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of that value so that the returns from the smel ter would represent
only $6.30 per ton and from this must be deducted a royalty of 10%
to the owners of the property reducing the return by another 63¢.,
From the $5,67 remaining there must be deducted the smelter toll.;
sampling charges ete., and the cost of trucking to ElL Paso whieh
(assuming a ratio of econcentraetion of 30 %o 1) together amount
to spproximately 50¢ per ton of ore leaving & net return of only
$5.17 per ton of ore to cover the cost of denlapment; mining;
milling and overhead charges.

While it does not eppear that any accurate cost records
have been kept in the past, I gathered sufficient deta to enable
me to state very positively that the working eosts have been sub+
stentielly in excess of this figure even tho the meanagement has
mede end is meking every poseible effort to economize but in doing
g0 has of necessity slighted the proper development in the mine and
also feiled to keep the mechinery in first class operating condition,
I could not obtain any complete record of the tonnage treated to
dete nor of its value but it is very eertain thet the Company haév
not been able to make $10 ore pay in the past snd it is unlikely
thet any substentiel mergin of profit cen be earned on such mater-
isl in the future., Personally, I feel that the minimum average
value of pay ore should be taken &t $12,00 per ton end even this
grade will not be profitable and serve to repey its pro-rata share
of the oapital investment unless there is a substentially improve-
ment in the underground conditions df the mine end the equipment

of the mill. '
Comparing the adventege of selee¢tive mining, o rting end
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shipping orude ore of higher grade with the milling of the average
grade and shipment of the resulting cmeoentrates, I should say
that it would be poor policy %o follow the former progedure except
at points where you cen obtein a $25.00 product without en undue
sorting expense.

The limitations of my examination did not permit any
thorough sampling of the verious ore exposures most of which at
best represent only a few tons of material but aceording to the
information given me by Mr. Snow and his son and my own examination
of the workings and 1nvou’tigation of records end old assay plam;
there sesms to he px@ufagf’i——m—som‘y of this higher grade ore
available for mining and now that the old stope-filling is practie
eally exhausted there is only a very limited tonnage of $12,00
or even $10,00 ore in reserve for future operations.

There esre three or four places in the mine where further
exploration or development seems justified and might lead to the
discovery of §$12.00 ore but in my personal opinion the chanses of
finding any substantiel guantity of this material are none %00
good, manﬁno; it seems apparent that any continuation of the
proa‘em poliey of operating will only lead %o further financial
loss and therotm; I eonclude that the Alpine Mining Co, should
promptly decide to follow one of the two followlng alternativess

(1) Shut down the mine and mill entirely end liguidate

the company wi th such salvage of equipment end plant as may be
possible, or

(2) Shut down the mill temporarily end congentraie oa
the development of new ore, partieularly exploring the main fissure
from the lower (haulage) level and the ore showing in the north and
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south stopes on the sub-level, For this purpose & minimun of
$5000,00 should be provided in addition to any sums thet may be
required to meet current or past obligetions,

If the expenditure of this exploration fund should result
in proving up & setisfactory tonnage of pay ore ($12.00 or better
in value) then I should advise that the Company improve the condie
tions in its mill thru the replacement of the present flotation-
machine and the installetion of a.larger jig by which changes I
think that they might expect %o reslize an 80% recovery of values,
I should also advise that 1t deepen and properly equip the main
shaft end install & hoist so that the ore could be brought up to
the surface at this point and trammed the short distance to the
nill; thus cutting out expensive re~handling underground and the
truck heml from the lower adit. ’

These improvements will probably cost an additional
$5000,00 end further I most Qtrongly recommend that the Compeny
should provide a working capitel of at least §5000.,00 and preferably
em;ooo.oo which would permit the mine menagement to constanily
keep the development shead of pmdmucg_) and also to save on
trunnportaﬁon and smelter eharges through shipping the concentrates
in car loed lots to Douglee or El Paso,

If future éxploration end development should succeed in
proving up e substsntial tonnage of ore and economies resulting

from changes in mining end milling practice should come up %o my
expectations, then I estimete thet it would be possible to mine and

mill & $10,00 grede of ore with a net return of $6.75 per tom in
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place of $5.17 and at a total cost of §5.50. This would leave a
profit of $1.25 per ton which, while much better then a loss, is

not adequate from a mining standpoint and these calculations %end

to confirm my opinion that your only changce of making this property
valuable ,_:,uu in the possibility of finding substantial tonnages
that will run §12.00 or better.

W The two samples which I took along the main fissure in
the haulage adit assayed only $1.18 and $0.67 per ton in gold and
silver., This is simply waste and indicates thet no ore shoot has
yet been found on this level. One sample teken in the sub~level
was from a vexy nice showing of ore 5' in width along a bedding
plene in the back of the south stope. This semple ren $7.,00 in
gold, 20.4 oz, in silver end cerried some lead thus having a vel ue
of over $20.00 per ton but it did not represent any large tonnege
end beceause of its location this ore could only be mined at the
rate of a few tons per day.

If my second aelternative plan should be adopted a cer~
tain quantity of this claes of meteriel could be mined in both the
gouth and north stopes while the exploration was in progress and
thus provide some reserve of broken material, which, depending
on its sverage grade, could either be shipped crude or used %o
sweeten up the mill feed if! operations should be resumed,
CONCLUSIONS: ‘

The history of this operation (&s is often the case)
has shown & wide divergence between promise and performance and
hes been most unfortunate for the investors who were mislead by
optomistic reportswhieh do not sppear to have been Juguﬂod by
the facts. It is my opinion thet the present manager, Mr. W, M.
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Snow end his assistants have done everything possible to meet

this eondition end deserve a greet deal of eredit for the manner
in which they have held on under very adverac‘oonditiona; but now
with the old-nino-ﬁll- practically exhausted, and with 1little pay
ore in sight; with both mining and milling equipment requiring ex-
tensive repairs, with a shortage of absolutely essential supplies
such as dynamite and grinding balls and faoing other difficulties
caused by lack of funds} it 18 repidly becoming impossible for them
to continue longer on the present b_aua end 1t will not be to the
advantage of the stookholders of the company % have them attempt

to do s0.

As to the possible future velue of this mine, it ie hard
to form eny definite opinionj~ The present showing is not attrac~
tive end the past record is distinectly bad. Deposits of this
nature are notoricusly pockety and neither on these cleims nor in
their vieinity bas any peying mine ever been developed altho
attempts to do so heve been mede at intervals for the pest 30 years
or more and in the eggregete a grest deal of money has been spent %o
no avail.

I should not feel justified in recommending this mine as
& new investment to anyone but in the cese of the Alpine Co. 1%
appears thet their stockholders ars facing & cholce between the
certeinty of sustaining & loss of prectically all of tueir past
investment or of risking an addi tionel sum of money on the chence
that this :urthei outlay may serve to reduce the present loss or
possibly even to convert that loss into a profit,

Under these conditions, it seems to me thet the stook-
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holders of the Alpine Co., (1r eble and willing to do so) would

be wall advised to meke %hia last effort to save the company, pro=
vided, but only provided, that they clearly understand that any
furthe r money which they may put up will be for & mining-gamble
pure and simple and that the chances of failure are probably
greater thean the chances of success.

If the Alpine Mining Company should decide to follow this
eondi tional recommendation they must arrange %o pay up or fund the
existing obligations of the Company and provide $5000,00 for ex~
ploration and development, This work,-if properly guiacd;~ should
give pretty conelusive informstion as %o the true value of the mine.

If the results ere unfavorable the ultimste loss o the
stockholdere will probably be increased to the extent of the new
outlay less the net valuve of any pay~ore that may be mined and
shipped.

If the results sre favorable, then it seems to me equally
essentiel that a further sum of §10,000.00 to $15,000.00 should be
aveilable for the improvemsnt of mining and milling equipment and %o
put the mine itself in a conditlon to be worked with efficiency and

economy,

in closing I desire %o express my thanks %o Mr, Snow for
his courtesy end most veluable assistence in this investigation, my
gincere regret that its results were not more encouraging and my
earnest hope that the Alpine Co. may yet be able to solve its probe

lem in a satisfactory msnner.

Yours very truly,

GMCt mf % X? ; CZM
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THE GREAT AMERICAN MINE

By , |
Miles M. Carpenter, E. M.

FOREWORD:

This report is made to condense and bring up to date a

mass of informetion dating back over fifty years on the Great

American Mine. It is based on five full days study of the property
during a period of three months, together with data from reports

by A. H., Gracey and C. L. Orem, both of whom are mining engineers of
recognized standing, personally known to the writer. Quotations

from these reports will be properly credited,

FROPERTY AND TITLES:

The Great American Mine group comprises four contiguous

patented mining claims, Great American, M S No, 41, Horn Silver M S
No. 42; Sulphurette and Alice, No. 1262, total area 76 acres.
SITUATION:

The property is located on the north-east slope of the
Swisshelm Mountainé; Cochise County, Arizona. It is reached over
12 miles of improved road and 3 miles of good natural road leading
off State Highway No. 8l, now being hard surfaced. This highway
extends from Douglas, the smelter town of the Phelps Dodge Corpar a=
tion, to Cochise, a station on the main line of the Southern Pacifiec
railroad; The distance to Douglas is 41 milés, 15 miles over dirt
roed and 26 miles over highway. The freight rate from Douglas to
El Paso, location of the lead smelter of the A. S. & R. Company,
is $2.00 per ton on ore valued at $15.00 to §20.00 and $5.40 on ore
or concentrate of $100 to $150 valuation. The smelter at Douglas
is not handling lead ores at this time.

TOPOGRAFHY:

4 small hill rising a couple hundred feet above the lower

Wunnel level is the site of the mine. This hill has a medium slope
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to the north and northeast where the country consists of low,
rounded grass covered hillé flanked by & broad shallow arroyo with
a branch of Sulphur Springs Valley beyond. On the west the ground
rises rather abruptly. The altitude is about 5,000 feet above sea

level.

GEOLOGY:

"The outstanding feature is the intrusion of a dike of
rhyolite porphyry into end through limestone. In the fractured and
altered zone along the contact between these formations occurs the

ore deposit. The mode of occurrance is characteristic of Southern

Aiizona mineral deposits. The aseending minerasl bearing solutims
have penetrated the fractures and seams along the contact and made
out into the limestone beds replacing large areas of the limestones
with silica and depositing therewith valuable minerals. These solu-~
tions evidently had a bountiful source, estimaeted by the areas
mineralized."™ - Gracey (1922)

"In the altered and fractured zones, along the contact
of the porphyry and limestone which compose  the mineralized aresa of
this deposit, the mineralizing solutions have replaced certain strata
in the limestone more extensively than others and has followed the
fractures and seams. This is shown by the present tunnels. Those
beds which have been more suscept/able to replacement by reason
of . their favorable chemical composition can be cheaply developed by
cross=cuts and inclined raises at right angles to the bedding planes,
Some of these are extensively mineralized for considerable distances
beyond the extent of the present workings. It is quite likely that
similar beds will be encountered with deeper work as geological
sections of the district show several hundred feet of favorable
Carboniferous beds below these levels.™ - Qrem (1923)

The present stage of developme:t does not meke elear the
relation of the porphyry to the ore bodies. The largest body of

porphyry visable lies east of the zone, and the contact with the
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limestone, where exposed, shows feeble mineralization and no ore
of commercisl grade. However, at the south-west end workings is
a tongue of intensely altered porphyry 4 ft. to 12 ft. in width theat
is exposed for a distance of about 100 fecet in a southerly direction.
At the 76 foot tunnel this appears as the foot-wall of a true contact
vein dipping steeply eastward with ore of good grade and width mak-
ing into the limestone. This porphyry also appears in the southerly
end of the 40 foot level south. By far the most important ore
bodies so far opened are in fracture zones in the silicified limestone,
some distance from any known porphyry. v

ORE _DEPOSIT:

The outerop covers the apex of the small hill described
in a preceding paragraﬁh on topography. It is a completely silicified
limes tone exceedigly hard end wear resisting. A common feature of
the outcerop is brecciation whieh has been followed by intense siiici-
fication, nodules of chert being plentiful.

"The mineralized area, in the center of the property is
well over 1;000 feet long and from 50 to 100 feet wide. It is well
exposed by the present workings for a length of 500 feet and a width
of 100 feet. The general strike of the deposit is NE-SW. The values
contained are silver and gold in the ratio of 3 ounces silver to .05
ounces gold, accompanied by some iron pyrite and lead carbonates. The
exposed ore is almost entirely oxidized. A portion of the gold is
free eand some native silver is shown but the latter occurs chiefly
in the chloride form. High grade ore is irregularly distributed
throughout the deposit and all former operations were confined to
mining these, leaving the lower grades behind. All of the deposit
carries some value, The gangue is much altered, highly siliceous
and hard and is variably colored from the effects of oxidation.," -

Gracey (l922),
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"The present workings do not determine the lateral extent
of the ore body nor the‘distance along the strike. The mineralized
area southwest beyond the present workings is well al tered and

i
silicified the full length of the property. The south-west drift,
on the 40 foot level in the 80 foot winze, shows fair values over 13

feet and this should prove favorable ground for future development

DEVELOPMENT 2

|
‘ along the strike." - Orem (13923)
"The old workings are scattered covering a surface area 500

feet long and 100 feet wide. A large portion consists of open cuts,
as mentioned, but seversl tunnels of varying length have been driven
from them in a westerly direction. Beginning at the northeast end‘there
is a large open cut 50 feet in diameter with a face 10 to 20 feet
high on the upper side. Two tunnels have been driven from this cut,
one 60 and the other 20 feet in elngth. These were both driven out
into the limestone st right angles to the contact but are in mineral-

ized msterial throughout their length. Adjoining on the south-west

and 20 feet higher is another large cut 100 feet long and from 25 fto 40

feet wide with a short tunnel at the south-west end. South-west of
this again there is a narrow cut 60 feet in length forming the entrance
to a tunnel 105 feet in length. Above this 82 feet higher and 40 feet
distant is a small cut with a 20 foot tunnel. Above this again, 100
feet distanf and 44 feet higher is another cut 15 f@et in diameter and
1 10 feet deep. Directly south of this latter cut on the same level and
220 feet distant; there is a short tunnel 25 feet in length at the
i face of which a winze hss been sunk to a depth of 60 feet, This is
| the deepest work on the property. At a depth of 25 feet below the
coller of the winze there is a drift horth-east 84 feet in lenpgth and
one to the south-west 45 feet in length. In the north-east drift,
at a point 43 feet from teh winze, there is a erosscut 12 feet to the

east., Still further south-west from this latter work there is a wnnel

75 feet long with a winze near the portal."
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"All the work described, amounting to 385 feet of tunnel-
ing

=3 |

70 feet of sinking and 130 feet of drifting, has been done in the
ore deposit end at many points ore of payable milling grade is ex-
posed,"” - Gracey (1922)

The foregoing detailed description of the old workings,
made in 1922, is applicable today as only a few hundred tons of ore

were gouged from the south-west end workings and shipped during the

interim. The noticeable changes are the widening of the drifts on
the 40 foot level, the stoping of a car load of lead ore from the
lower level of the 60 foot winze and stoping a few car loads fram-the

la st mentioned 75 foot tunnel.

New development was begun in the winter of 1935 when a
tunnel was started to follow roughly the southerly contact, pass be=-
neath the old workings and explore the deposit along the strike at
this level. Of course, it is planned to connect by raises to the old
warkings for ventilation and the economical mining of the ore above,
This tunnel is now in about 550_feet; with two miners working in the

face.
At the present stage of development, it is difficult to
fi gure with exactness either the tonnage or the average value, It

is the type of deposit most generally underestimated by conservative

engineers.

ORE TONNAGE AND VALUE:
| Following laborious measurements and sampling by Gracey;
the maps of which are now missing, he concludes:

"A conservative estimate, therefore, of the ore available
for easy and cheap mining in tiis block of ground (south-west workings)
down to an average depth of 50 feet below the surface is 10,000 tons;
averaging in value §13.75 per ton. The reject dumps at these workings
contain over 1;000 tons, estimate, three samples of which gave the
following: $12.80, $9.15 and §17.60 per ton, or an average of $13,30

per ton,"
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"A summary of the exposed and available tonnage and the

average value show the following:

North-east end workings 2,000 tons at §10.00 $20,000.,00

South-west end workings 30:000: = " 1978 1373500400
Dunmps 8,000 " X 13,00 26,000.00
14,000 : $183,500.,00 "

"Phe inclusion of probable and possible ore would greatly
increase the tonnage estimates. In fact it is my belief that at least
double the amount of ore given above will be found to exist above
the deepest point now devélopéd while the possibilities with further
development afe very promising., Milling ores of the grade now shown,
occuring in such satisfacfory width, and continuing to even moderate
depths, would add a long life and much profit to the undertaking."
-=Gracey (1922)

The above figures are based on $20,00 per ounce for gold
and $1.00 per ounce for silver. At the present price of $35.00 and
$0.77 respéctively, the value is a few cents per ton higher,

In the 40 ft. level stope of the south-west workings, which
represented the principal.part of the 10,000 tons of exposed ore, the
original sampling may be summarized as followsi

By Graceﬁ‘B samples, total width 69 ft, average value $14.36
By Orem 2 samples, total width 58 ft, average value $17.85

ia_éamples, total nidth‘ié;'ft, average value %TETEI
Subsequent to the samplings by Gracey and Orem, the property
was operated by leasers who shipped 453 tons of ore taken mainly from
the south-west ore bodies that averaged Gold 0.2523 oz., Silver 26,6 oz,
value in gold $8.83, silver $20,48, total $29.31,

The ore bodies of the south-west end workings are deseribed

below and the samples from the several blocks averaged as follows:

Block Location . Av Ore

: Width
"AM 75=ft. shaft, upper 15 feet and 25 feet Arift N.E. 2 ft.
RE" 75-ft, shaft, 40 feet level stope, length 45' S.WY 15 £t.
e i 79-ft, shaft, 40 ft. level stope, length 90' N,.E. 15 ft.
whe 75=f%, shaft, lower drifts in lead area, length 70!, 4 Tt,
T 75-ft, drift, contact vein on dump level , dir S.W. 6 f£t,
*

Includes composite of 7-6 £t cuts.




Block Number = Average Gold Silver Value
Samples Length 0z +~Ton 0z.-Ton Per ton
man 3 20713 0.466 18.98 $30.94
"By 8 11,66 £t 0,145 10,79 15:28
nee 20 sl T8 0.181 13429 16,54
rhe 6 4.0 f% 0.116 13.12 19,38 (Includes lead)
bis R 5 6.0 Tt 0.20 10.82 16 .25
Average 42 PR 0.173 12556 15,72 (Without lead)

The tonnage at present available scaled downward to compensate for
incomplete sampling is estimated in round numbers at 20,000 tons, of
$13.00 per ton average value, distributed:

North-east end workings 2,000 tons @ $10,00 $20 4000

South-west end workings 15,000 tons @ 14.00 210,000
Dumps 3,000 tons @ 10.00 30,000
20,000 tons $260,000

A ecomperison of this estimate with thet of Gracey made 14
years previously shows the character of this deposit. Leasers; wi th-
out doing any systematic development, gutted out at least 453 tons of
ore that averaged $29.31 per ton, end the mine then showed more tonnage
and slightly higher grade.

ORE TESTS AND TREATMENT:

"The ore under consideration, being oxidized, presents no
difficult treatment problems. The plant required would be simple and
of standard construction. Lsboratory tests indicate that an extraction
of 90%, or better, will result with concentration and cyanidstion of
the taifings. The concentrates resul ting framn the tests averaged
$162,40 per ton and the ratio of concentration was 100 tons into
2/41/3 tons. The proportion of recovery was approximately 32% in the
concentrates and 68% in the cyenide solutions."

nculphides will probably occur at depth but this combination
trestment shomld still be effective.”

®Leaching or percolation tests with % of one percent cyanide
solution on the ore without concentration, ground to pass 48 mesh,
gave an extraction of 85% of total values. This recovery would no
doubt be higher in practice with agitation of the pulp so that direct
dyenidstion without concentration may prove the most economical treat-

ment for the oxidized ores. Complete tests are now being made and flow
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sheet and mill plans worked out."™ = Gracey (1922)
The additional tests referred to were conduected by C. L.
Orem in the metallurgisal leboratories of the University of Arizona
| early in 1923, Thirty tests were run covering cyaniding by percola-
tion, by agitation and in combinstion wi th table concentration. A
few tests were made with flotation. Complete records of these tests
are on hand but herein are essential details of a few tests that indi-
cate practical treatment methods.
Test No. 29, All Slime Agitation

Assay Total 0z, Percent Extracted
Material Weight Ag Oz Au Oz Silver Gold Silver Gold Total

Heads 100,00 16,54 0,208 1654 20 «80 e s - Content
Sol.24 hrs 100.00 13.45. 0,190 1345 19,00 8l.4 9l.4 85.00
S0l.48 hrs 884,89 13.97 04190 1391 19,00 841 9l.4 86470
Sol.72 hrs 77.78 1l4.21 0Q.190 1410 19,00 85.2 91,4 8745
Teils 100,00 2.44 0,018 244 1,80 14.8 8.6 128.5 Residue

Cyanide strength 5# per ton solution, Consumption l-i# per ton ore.

Lime used 2# per ton. Solution 1:1 with ore, Temperature 14-21 deg.

Centigrade. Assays based on products.

This test indicates that 91.4% of the gold content goes
into solution within 24 hours and that no additional extraction wes
obtained in 48 hours additional time, and 8l.4% of the silver is
dissolved in the first 24 hours which increases to 84.,1% at the end
of '48 hours. On a 50 ton plant this means an additional recovery of

23 oz. silver in the second 24 hours. The further recovery in the

third 24 hour petriod is less than 10 ozs.
Test No. 20-21 Tsble Concentration & Percolation

Assay Ozs Extracted Percent Extracted
Material Weight Ag 0z Au Oz Silver Gold Silver Gold Combined
Heads 100,00 15,74 0,186 1584,6 18,65 - - - (Content)
Concentrates 2.73 148,22 1l.220 404 .6 355 855 1748 2249 Total
Sol 48 hrs 97 527 8566 04130 838+6 12365 B2,0 678 599 80.8%
Sol 72 hrs 81,79 9.26 0.140 64 3 92 4,0 4.0 4,3 85.1%

Tails 297,27 2.91 0.018 283.1 1.7 17.9 17.9 14.9 100.0%

Ore crushed to 48 mesh, concentrated on a laboratory size
table, Ratio of concentration 36.6 to 1. Table middlings, sands and
slime tailing percolsted in a 1 %o 1 solution, not built up, strength
5;, NaCN to ton of solution, sonsumption l.9# per ton ore. Lime used
2# per ton ore, consumption 1-% lbs. per ton. Terperature 14-21 deg. C.
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This test indicates that it will be possible to take off
a table concentrate containing 20-25% of the gold and silver ina
produc t with an assay value of about $150.00 per ton, a concentrate
o medium high grade. About 70% of the metals remaining in the table
tails are extracted by cyanide leaching in 48 hours on contact, which
rises to 76% in 72 hours of contact. .

Another metallurgical test of this ore was made in May of
the current year by the Southwestern Engineering Company, Los Angeles;
Thé ore was low grade, assaying: Gold 0.1l2 oz.; silver 10.9 o0z., per
ton.

This test was guite complete using flotstion, gravity
concentration and cyanidation, singly and in various combinations. The
results are set forth in a lengthy report which is available for
inépection; but herein are Quoted only the salient points of the
conclusions,

"It is concluded from the results of the testing conducted
" that 65 to 70% of the gold and silver cen be recovered by straight
flotation. The rougher flotation concentrates produced varied from
1.24 oz. gold end 111,85 oz. silver per ton with a ratio of conpentra-
tion of 14.58:1; tc 2,64 oz. 20ld and 245,85 oz. silver per ton
with a ratio of concentration of 33¢33:1, In practice a ratio of
concentration of approximately 30:1 can be expected and the concen-
trate grade should assay approximately 2.6 oz. gold and 240 oz. silver
per ton."

"By cyanide agitation of the flotation tailings for 24
hours, total flotation-gyanidstion recovery of 84% of the gold and 76%
of the silver can be obtained. With 48 hours agitation, the gold re-
covery would probably be inecreased to a total of 91%,."

"Direct cyanide agitation of the crude ore results in
extractions of 83 to 91% of the gold and 76 to 78% of the silver,"

"Separation of the sands from flotation tailings followed
by cyanide leachinz does not yield sufficient additional recovery to

justify the operations.™
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"Either direct cyanide agitation of the crude ore, or flo-
tation followed Dby éyanide agitation of the tailings results in higher
extraction than straight flotation. The capital investment would be
much lower for a straight flotation plent than for a combinetion flo-
tation-cyanide plant or an all-cyanide plant,."

A detailed study of test results from both sources shows
that cysnide-agitation makes & satisfactory extraction of the combined
metals; OQrem obtaining 86.7% and the Southwestern 82.4% on a 48 hour
treatment. The higher percentage extraction in QCrem's fests is
doubtless due to using a higher grade of ore. Orem extracted $15.28
from ore assaying $17.65 per ton; Southwestern extracted $10,37 from
ore assaying $12.50 per ton,

The tests indicate that it will be difficult to reduce the
average value of the tailing below $2.20 per ton, regardless of grade,
since the lower limits of tailing assays were .0l to .015 oz. gold
and 2.3 oz. silver. IHence the overall extraction will probably drop
below 80% on $10 ore and exceed 85% on $20 ore.,

The Southwestern di secouraged the use of cyanide leaching of
sends, but their tests were not conclusive, Orem's tests show that
percolation is fessible. He extracted 81,6% of the gold and 60.6%
of the silver in 72 hours, which rose to 89.2% gold and 69% silver in
144 hours on ore that was crushed only to 10 mesh. HHe concludes, after
a sizing test on 48 mesh tailing: "™No use crushing as fine as 48
mesh., Length of contact more important thafh fine crushing." However;
medium crushing does shorten the time necessary to get a given ex-

traction.

Before deciding upon a trestment method the following should
be carefully tested: Crush in bell mill discherging onto a gravity
table, taking off a high grade concentrate and throwing middlings and
sends to classifier set at about 30 mesh. Return oversize to ball
mill and run undersize to leaching tanks of suffieient capacity to

give three to four days contact.
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The cost of such a plant will be little if any more than

for a flotation plant and will have the advantage of obtaining 70%

to 75% of the recovered metals in form of bullion which will bring the

full mint price. The extraction should approaeh that of a cyanide

agitation plant and the operating cost will be considerably less.

This plan of trecatment has the further advaentage of recovering a god

percentage of the lead in table concentrates, This lead would be

lost in a cyanide sgitation plant. The recovered lead siould go a

long ways toward paying the marketing expense of the table concentrates.

On the basis of 50 tans daily capacity the plant cost
should be $15,000 to $20,000 for flotation or gravity concentration
followed by eyanide leaching. It would require $25,000 to £30,000

far a worth white eyanide agitation plent.

ATER:

A shaft on another property reported capable of furnishing
20;0&0 gallons per day is the source of water for the milling opera-
tion; requiring for delivery a l- mile pipe line.

CONCLUSIONS AND RECOMMENDATIONS:

After five full days spent on the property and a thorough
study of the maps, assay records and reports, I am convinced that the
Greet Americen Mine is a valuable property based on ore actually in
sight, and it is my opinion that further development will increase
this value many times. Although the returns from ore already marke ted
plus the gross value of ore now exposed pass $350 ,000 the_deposit is
probably ohly scratched.

It is in an area where mines in the same general formation
have gone to depth and »roduced millions in metals. The camps of
Bisbee, Tombstone, Courtland, Gleason and Common wealth (Pearce)
suggest the possibilities, théugh I do not expect this mine to reach
the magnitude of the mines nemed., However, conditions indicate the
probability of ore production from tlhis property running into the

millions.,
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Backed by the substantial tonnage of ore exposed and the favor-

able working conditions, production can be reached with & negligible

chance of loss. With economical and skillful handling, the only chance
is how large the profits will be. It is inconeeivable that the present
ore exposures could all fail before enough profit was realized to repay
the cost of required development and milling plant.

Therefore, I recommend the Great Amer ican Mine as an excebtion-
al property, carrying not only rare factors of safety but strong promise
of making a real mine under further devalopment.

Two plans of operation are suggested, depending upon the amount
of capitel aveilable, either of which should be successful.,

lst. An intensive development campaign in which the lower

tunnel is driven under the old workings and the heart of the hill
intelligently explored. The question of milling plant and permanent
mine openings for production will follow the results of the exploration,

2nd, A minimum development to provide an economical me thod
for extracting ore to supply a 50-ton milling plant, which should be
erected as quickly as pocsible and the further development of the mine
carried on from the profits of the millloperation.

Meantime, larger scale ore tests should be made, the most
suitable flow sheet decided upon and a mill designed. With the ore
albeédy known a 50-ton mill is justified, but a few hundred feet more
development in the tunnel is likely to prove the need of more mill
capacity.

The capital required is roughly estimated at $40,000 for the
second plan, provided no ore whatever is developed beyond the present
known tonnage. In the highly probable event of opening shipping grade
ore by even a small amount of development, then this amount might be
cut down substantially,

For the first plan of 'tearing open the ground', the capital
requirement is difficult to foresee. If ore of shipping grade is
opened, then it would justify a larger and probably more expensive plant

and the required capitel might reach $100,000 or even more,
Respectfully submitted WE
December 8, 1936, Signed - Miles il., Carpenter, E. M.

No. 350, State of Arizona., Registered Mining Engineer,




BUSINESS SET=-UP

Payment for the property is thru royaltiés on production. The

fix ed payments are §10,000 due Sept, 1,

19873 $40,000 due Seunts, 1, 1938,

Ten pereceéent of the smelter or mint returns sre applied to these pay-

mentss The balance of the purchase price is carried on royalty pay-

nenté} payable when and if produced.

The following tebles indicate how the peyments would accrue

under operation of a 50-ton milling plant and an investment of $30,000

the smallest scale operation deemed feasible.

The first fi gure of

$150,000 gross recovery is based on 8l.7% recovery of the metals es-

time ted to be in sight.

Subsequent figures assume $10.00 per ton net

TECOVETIY o
4 ; Totals
Gross Recovery from 14,000 tons i; sight $150,000 Payments  Profits
Deduct royalty payments @ 20% 50,000
120,000
Less Operating Expense 50,000
A - 70,000
Less Investment 30,000
40,000
Add wreckage value of equipment 6,000 :
4 Operating Profit 46,000 $30,000 $46,000
g ------ *—-——-—----‘-—--—-——----————-——-———-—
Gross Recovery from next 5,000 tons % 50,000
' Deduct royal ty payments @ 20% 10,000
) ; — 40,000
Less Operating Expense § 17,500 :
Less Development 5,000 22,500
L ddit 14 17:500
.88 A imma epreciation 1,000 -
Operating Profit $16,500 $40,000 $62,500
Gross Recovery from next 30,000 tons _ - -~ ~ 300,000~ ' S
Deduct royalty payment; 15% -- -~ 45:000 'jf%f%i;fﬁiaé%/
255,000
Less Operating Expense  §105,000 =
Less Development 30,000 :
Less Repairs & Replaceméts 15,000 150,000 ; ' b
Operating Profit $105,000 $85,000 $%67,500

Gros s Recovery from next 50,000 tons
Deduct royalty payment 5%-- - - -~ -

$175,000

Less Operating Expense

Less Developument 50,000

Less Repairs and Replace- :
ments 25,000

-+ "$500;000" .

9 25,000
475,000

250,000

Operating Profit

O T S - D " W - ————— O ——— W - — = ———

$225,000

$110,000 §$392,500
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The President stated that the stockholders should also be requested
to amend Section 34 of the By-Laws so as to eliminate the requirement
that the date of original issue of certificates of preferred stock shounld
be stamped on said certificates. Thereupon,on motion duly seconded,the
following Resolution was unanimously adopted:

RESOLVED, that at the meeting of the stockholders of this Company
called for the purpose of considering an amendment to the
Articles of Incorporation of this Company the stockholders be requested
to amend Section 34 of the By-Laws of the Company so that the same shall
read as follows:

"Section 34. The certificates of stock of the corporation
shall be numbered and a record of the issuance of said certifi-
cates entered in the books of the corporation as they are
issued. All certificates of stock of the corporation shall be
signed by the President,(or Vice-President) ,and Treasurer, (or
Assistant Treasurer) ,and shall bear the corporate seal.™
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REGISTERED

No. ‘ SHARES.

METEOR CRATER EXPLORATION & MINING COMPANY
Incorporated under the laws of the State of Delaware.

Shares of Preferred Stock - par value of $100.each.
Shares of Common stock without nominal or par value.

THIS IS TO CERTIFY that

is the owner of fully paid and non-assessable shares

of ika i 7% cumulative Preferred Stock,of the par value of $100.each :
: Common Stock without nominal or par value :

of METEOR CRATER EXPLORATIDN & MINING COMPANY, transferable in person
or by duly authorized attorney upon surrender of this certificate properly

endorsed.

For a full statement of the rights,privileges and restrietions,
limitations and preferences of the 7% Cumulative Preferred Stock and
the Common Stock reference is made to Article 4 of the Certificate of
Incorporation,as amended,a copy of said Article 4 of the Certificate of
Incorporation as amended being printed in full upon the back of this
certificate. '

This certificate and the shares represented th gﬁ@ are issued and
. shall be held subjeet to all the provisions of ¢ ificate of In-
corporation of the Company,a copy of which is on file at the office of
the Registrar,and to all of which provisions the holder,by the acceptance
hereof ,assents.

This certificate is not valid until registered by the Registrar.
WITNESS the seal of the corporation and the signatures of its duly
authorized officers this day of 19 .

METEQOR CRATER EXPLORATION & MINING COMPANY

By
President
Vice-President.
Treasurer.
w'g (seal) |
3:; P NOTE: The form of preferred and common will be the \)
oy H same except for the third line. |
- On the back will be printed Article 4 of the Certifi-
o ] cate of Incorporation as amended,a copy of which will /:
& © be found in theég%@utes of the current meeting of f
= 4” Directors. Thi not to be inserted in the minute |/
g + book and is for information only. Cancelled printed //
g certificates may be put in the minute book later.
& 1
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ARTHUR H. GRACEY
Mining Engineer

Tucson, Arizona.
February 20th, 1923.

The foilowing is a brief outline of my experience as a
mining engineer and operator -

After passing the matriculation examination for Queen's
University, Kingston, Ontario, I went to Arizona and entered the‘
employ of the Phoenix Mining Company, Cave Creek, Arizona, as a
mill men. This was in 1888. From 1889 to 1895 I was enployed in
various capacities in mines and mills in Amsdor County, Celifornia,
and operated a custom mill for a time. In 1896 was assistant super-
intendent for the Southlwestern Mining Company at El Dorado Canyon,
Lincoln Co., Nevada, where silver-gold ores were mined and milled.

In 1897 and 1898 I attended the School of Mines at Queen's University,
Kingston, Ontario, taking third and fourth year work and was employed
by the Ontario Government to examine and report on mineral areas in
various parts of the province. In 1899 I was sent to British Col-
umbia as engineer and manager for the London end B. C. Goldfields
Development and Exploration Company and the Oro Mining and Milling
Company of which companies Sir George'E. Foster, the Finance Minister
of Canada, was the head. I remained in British Columbia for 16 years
during which time I acted as engineer, manager or president and
manager for various companies among them being the Silver Queen Min-
ing Coupany, The Imperial Developument Syndicate, The Eva Gold Mines,
Ltd., The Athabaseca-Venus Ltd., The Dundee Mines Ltd., and the

Nugget Gold Mines, Ltd. Since 1915 I have been éxamining properties

for myself and others in California, Nevada, Arizona, Sonora ang

Sinaloa, Mexico.

(Signed) 4. H. Gracey.,
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No. 9 Co 97 (ZZ &Zﬁu e A, qg ' > Phoenix, Arizona,
AS. DIEHL Feb 17 38

ARIZONA ASSAY OFFICE

Phone 3-4001 315 North First Street P. O. Box 1148
Tlis Gertifies That samples submitted for assay byMrs Go M. Colvocoresses contain as follows per ton of 2000 lbs. Avoir.

SILVER VALUE (0z) GOLD VALUE (0z) | ToTAL VALUE PERCENTAGE

s Ounces | Tenths Ounces | Hundths 935 o OO | 0f Gold and Siver iy T
A1l " {08 | $1,05

A 2 20.4 o 20 $’7.00 s

A3 o5 01 | $.35

Arizona Assay Office )

3475
° Assayer e
\ta

Charges §
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THE GREAT AMERICAN MINE ¢
By ~
Miles M. Carpenter, E. M,
L R T Tk Lt L

FOREWORD:

This report is made to condense and bring up to date a
mass of informetion dating back over fifty years om the Great
Americen Mine., It is based on five fulli days study of the property
during a period.or three months, together with date from reports
by A, H. Gracey and C., L. Orem, both of whom are mining engineers of
recognized standing, personally known to the writer. Quotations
from these reports will be properly oredited.

PROPERTY AND TITLES:

The Great American Mine group comprises four contiguous
patentgd mining claims, CGreat American, M S No., 41, Horn Silver M S
No. 42, Sulphurette and Alice, No. 1262, total area 76 acres.
SITUATION:

The property is located en the north-east slope of the
Swisshelm Mounteins, Cochise County, Arizona, It is reached over
12 miles of improved roag and 3 miles of good naturel road leading
off State Highway No. 81, nos being hard surfaced. This highway
extends from Douglas, the smelter town of the Phelps Dodge Corpa a=
tion, to Cochise, a stetion on the mein line of the Southern Pacifie
reilroad. The distence to Douglas is 41 miles, 15 miles over dirt
road and 26 miles over highway. The freight rate from Douglas to
El Paso, locetion of the lead smelter of the A. B. & R. Company,
is $2.00 per ton on ore valued at $15.00 to $20.00 and $5.40 on ore
or concentrate of $100 to $150 valuation, The smelter at Douglas
is not handling lead ores at'this time,
TOPOGRAPHY:

A small hill rising a couple hundred feet above the lower
tannel level is the site of the mine., This hill has & medium slope
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to the north and northeast where the country consists of low,
rounded grass covered hills flanked by a broad shallow arroyo with
a branch of Sulphur Springs Valley beyond. On ?he west the ground
rises rather abruptly. The altitude is about 5,000 feet above séa
level., *
GEQLOGY:

"The outstending feature is the intrusion of a dike of
rhyolite porphyry into and through limestone. In the fractured and
altered zone along the oontﬁot between these formations occurs the
ore deposit, The mode of occurrance is characteristic of Southern
Arizona mineral deposits. The ascending mineral bearing solutims
have penetrated the fracture® and seams along the contact and made
out into the limestone beds replacing lgrge areas of the limestones
with silica and depositing therewith valuesble minerals. These solu-
tions evidently had a bountiful source, estimated by the areas
mineralized." - Gracey (1922)

"In the altered and fractured zones, along the contact
of the porphyry end 11m§stbna which compose the mineralized area of
this deposit, the mineralizing solutions have replaced certain strata
in the limestone more extensively than others and has followed the
fractures and seams. This is shown by the present tunnels. Those
beds which have been more susceptiable to replacement by reason
of their favorable chemical composition can be cheaply developed by
eross-cuts and inclined raises at right angles to the bedding planes.
Some of these are extensively mineralized for considerable distances
beyond the extent of the present workings. It is quite likely that
similer beds will be encountered with deeper work as geological
sections of the district show several hundred feet of favorable
Carboniferous beds below these levels.” - Orem (1923)

The present stage of developme:nt does not make clear the
relation of the porphyry to the ore bodies., The largest body of
porphyry visable lies east of the zone, and the contact with the
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limestone, where exposed, shows feeble mineralization and no ore
of commerciel grade. However, at the south-west end workings is
a tongue of intensely altered porphyry 4 ft. to 12 ft. in width that
is exposed for a distance of about 100 feet in a southerly direction.
- At the 75 foot tunnel this appears as the foot-wall of a true contact
vein dipping steeply eastward with ore of good grade and width mak=-
ing into the limestone. This porphyry also appears in the southerly
end of the 40 foot level south. By far the most important ore '
bodies so far opened are in fracture zones in the silicified limestoné,
some distance from any known porphyry. !
ORE DEPOSIT:

The outerop covers the apex of the small hill desoribed
in a preceding paragraph on topography. It is a completely silicified
limestone exceedinly hard eand wear resisting. A common feature of
the outerop is brecciation whieh has been followed by intense silici-
fication, nodules of chert being plentiful.

"The mineralized area, in the center of the property is
well over 1,000 feet long and from 50 to 100 feet wide. It is well
exposed by the present workings for a length of 500 feet and a width
of 100 feet. The general strike of the deposit is NE~SW. The values
contained are silver and gold in the ratio of 3 ounces silver to .05
ounces gold, accompanied by some iron pyrite and lead carbonates. The
exposed ore is almost entirely oxidized. A portion of the gold is
free and some native silver is shown but the latter occurs chiefly
in the chloride form. High grade ore is irregularly distributed
throughout the deposit and all former operations were confined to
mining these, leaving the lower grades behind., All of the deposit
carries some value., The gangue is much altered, highly siliceous
and hard and is variably colored from the effects of oxidation." =

Gracey (1922).



4=

"The present workings do not determine the lateral extent
of the ore body nor the distance salong the strike. The mineralized
area southwest beyond the present workings is well al tered and
silicified the rullflength of the property. The southewest drift;
on the 40 foot level in the 60 foot winze, shows fair values over 13
feet and this should prove favorable ground for future development
along the strike." - Orem (1923)

DEVELOPMENT :

"The old workings are scattered covering a surface area §00
feet long and 100 feet wide. A large portion consists of open cuts,
és mentioned, but several tunnels of varying length have been driven
from them in a weaterlyﬂgireotion; Beginning at the northeast end there
is a large open cut 50 feet in diameter with a face 10 to 20 feet
high on the upper side, Two tunnels have been driven from this cut,
- one 60 and the other 20 feet in elngth. These werg both driven out
into the limestone =t right angles to the contact but are in mineral-
ized material throughout their length., Adjoining on the south-west
and 20 feet higher is another large cut 100 feet long and from 25 to 40
feet wide with a short tunnel at the south-west end. South-west of
this again there is a narrow cut 60 feet in length forming the entrance
to a tunnel 105 feet in length. Above this 22 feet higher and 40 feet
distgnt is a small cut with a 20 foot tunnel, Above this again, 100
feet distant and 44 feet higher is another cut 15 ffet in diameter and
10 feet deep. D;reotly south of this latter cut on the same level and
220 féet distant, there is a short tunnel 25 feet in length at the
face of which a winze has been sunk to a depth of 60 feet, This is
the deepest work on the property. At a depth of 25 feet below the
collar of the winze there is a drift north-east 84 feet in length and
one to the south-west 45 feet in length. In the north-east drift,
at a point 43 feet from teh winze, there is a crosscut 12 feet to the
east., Still further south-west from this latter work there is a tmnnel
75 feet long with a winze near the portal."
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"All the work described, amounting to 385 feet of tunnel-
ing, 70 feet of sinking and 130 feet of drifting, has been done in the
ore deposit and at many points ore of payable milling grade is ex-
posed." . Gracey (1922)

The foregoing detailed description of the old workings,
made in 1922, is applicable today as only a few hundred tons of ore
were gouged from the south-west end workings and shipped during the
interim. The noticeable changes are the widening of the drifts on
the 40 foot level, the stoping of a car load of lead ore from the
lower level of the 60 foot winze and stoping a few car loads from the
le st mentioned 75 foot tunnel.

New development was begun in the winter of 1935 when a
tunnel was started to follow roughly the southerly contact, pass be-
neath the old uorklngp’and explore the deposit along the strike at
this level. Of course, it is planned to connect by raises to the old
woarkings for ventilation and the eoagomical mining of the ore above.
This tunnel is now in about 350 feet, with two miners working in the
face.

At the present stage of development, it is difficult t
fi gure with exactness either the tonnage or the average value, It
is the type of deposit most generally underestimated by conservative
engineers.

ORE TONNAGE AND VALUE: :
4 Pollowing laborious measurements and sampling by Gracey,
the meps of which are now missing, he concludes:

®A conservative estimate, therefore, of the ore available
for easy and cheap mining in tiis block of ground (south-wegt woxtings)
down to an average depth of 50 feet below the surface is 10,000 toms,
averaging in value $13.75 per ton. The reject dumps at these workings
contain over 1,000 tons, estimate, three samples of which gave the
following: $12.80, §9.15 and §17.60 per ton, or an average of $13.30

per ton."
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"A summery of the exposed and available tonnege and the

average velue show the following:

North-east end workings 2,000 tons at $10.00 $20,000.00

South-west end workings 10,000 = = 13,75 137;500.00

Dumps 2,000 " "™ 13.00 _26,000.00
14,000 $183,500.00 »

"The inclusion of probable end possible ore would greatly
1ncrease"the tonnage estime tes. In faet it is my belief that at least
double the amount of ore given above will be found to exist above
thé dee.pest point now developed while the possibilities with further
development are very promising. lliliing ores of the grade now shown,
occuring in such satisfactory width, and continuing to even moderate
depths, would add a long life and much profit to the undertaking,”
-=Gracey (1922) :

The above figures are based on $20.00 per ounce for gold
end $1.00 per ounce for silver. At the present price of $35.00 and
$0.77 respectively, the value is a few cents per ton higher, ’

In the 40 ft. level stope of the south=-west ua.'tings,’whlch
represented the principal part of the 10,000 tons of exposed ore, the
original sempling may be summarized as follows:

By Gracey 8 samples, total width 69 ft; average value §14.36
By Orem 2 samples, total width 58 ft, average value §l7.85

IO_-samples. total width 127 s, average value m
Subsequent to the samplings by Gracey and Orem, the property
was operated by leasers who shipped 453 tons of ore taken mainly from
the south-west ore ‘qodies that avez;aged Gold 0.2523 0z., Silver 26.6 0z,
value in gold $8.83, silver $20.48, total $29,31.
The ore bodies of the south-west end workings are described

below and the samples from the several blocks averaged as follows:

Block Location Av Ore

: Width
mAT 75-ft. shaft, upper 15 feet and 25 feet drift N.E. 2 ft.
et i 75=-ft. shaft, 40 feet level stope, length 45' S. W 15 ft.
nge 75-ft, shaft, 40 ft. level stope, length 90' N.E. 15 ft.
' 75-ft. shaft, lower drifts in lead area, length 70'. - 4 ft.
ge 75~ft. drift, contact vein on dump level , dir S.W. 6 £t,

* 1Includes composite of 7-6 £t cuts.
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Block  Number Average Gold Silver Value
Samples Length 0z.~Ton 0z.-Ton Per ton
b Y 3 2.0 % 0.466 18.98 $30.94 -
np# 8 11.66 £ 0,145 10.79 13.22
b - 20 9.1 ft 0.181 13.29 16.54
o= 6 4,0 ¢ 0.116 13.12 19.38 (Includes lead)
nE® 5 6.0 Tt s 20 10.82 16.25
Average 42 8.0 f% 0.173 12.56 15.72 (Without lsad)

The tonnage at pres\e;m’ aveilable scaled downward to compensate for
incomplete sampling is eetimatad in round numbers at 20,000 tons, of
313.00 per ton average value, diatribnted'

North-east end workings 2,000 tons @ 010,00 $20 4,000

South-west end workings 15,000 tons @ 14.00 210,000
Dunpa“ 5,000 tons @ 10.00 30,000
20,000 tons $260 ,000

A domperison of this estimete with that of Gracey mads 14
years previously shows the character.of this deposit. Leasers, with-
out doing any systamtie.development, guited out at least 453 tons of
ore that averaged $29.31 per ton, end the mine then ghowed more tonnage
and slightly higher grade._

ORE TESTS AND TREATMENT:

'?The ore unéer consideration, being oxidized, presents no
aiffiocult trestment problems. The plant regquired would be simple and
of standard construction. Laboratory tests indicate that an extraction
of 90%, or better, will result with concentreation and cyanidstion of
the tailings. The concentrates resul ting fram the tests averaged
$162,40 per ton and the ratio of concentration was 100 tons into
241/3 tons. The proportion of recovery was approximately 32% in the
concentrates and 68% in the cyanide solutions.”

nSulphides will probably occur at depth but this cambination
treatment should still be effective.”

"Leaching or peréolation tests with 3 of one percent cyanide
solution on the ore without coneentration, ground to pass 48 mesh,
gave an extraction of 85% of total values. This recovery wo id no
doubt be higher in practice with agltation of the pulp so that direct
dyanidation without concentration may prove the most economical treat-

ment for the oxidized ores. Complete testis are now being mede and flow



sheet and mill plens worked out." = Gracey (1922)

The additional tests referred to were conducted §y C. L.
Orem in the metallurgieal leboratories of the University of Arizona
early in 1923, Thirty tests were run covering cyeniding by percola=-
tion, by agitation and in combinetion wi th table concentration., A
few tests were made with flotation. Complete records of these tests
are on hand.but herein are eéssential detailg of a few tests that indi-

cate practical treatment methods.

Test No, 29, All Slime Agitation
ssay [5) Ze ercen Extracted

Material Weight Ag Oz Au 0z Silver Gold Silver Gold Total

Heads 100,00 16.54 0.208 1654 20 .80 - - - Content
Sol.24 hrs 100,00 13.45 0.190 1345 19,00 8l.4 9l.4 85.00
S0l.48 hrs 88.89 13.97 0.190 1391 19,00 84.1 9l.4 86.70
S0l.72 hrs 79,78 14.21 0.190 1410 19.00 B85.2 9l.4 87.5

Tails 100,00 2.44 0,018 244 1.80 14.8 8.6 12.5 Residue

Cyanide strength 5# per ton solution, Consumption l=-3# per ton ore.
Lime used 2§ per ton. Solution 1:1 with ore, Temperature 14-21 deg.

Centigrade. Assays based on products.

This test indicates that 91.4% of the gold content goes
into solution within 24 hours and thgt no addifional extraction was
obtained in 48 hours additional time, and 8l.4% of the silver is
dissolved in the first 24 hours which increases to 84.1% at the end
of 48 hours. On a 50 ton plant this means an additional recovery of
23 oz. silver in the second 24 hours. The further recovery in the
third 24 hour petriod is less than 10 ozs. :

Test No. 20-21 Teble Concentration & Percolation

Assay : Ozs Extracted Percent Extracted
Material Weight Ag Oz Au 0z Silver Gold Silver Gold Combined
100.00 15.74 0.186 1584,6 18.65 == o - {Content)
Concentrates 2.73 148.22 1l.220 404 .6 3,33 25,5 17.9 22.9 Total
Sol 48 Irs 97.27 8.56 0,130 832.6 12165 52.6 67.8 057.9 80.8$
Sol 72 hrs 91.79 9.26 0.140 64 .3 98 4.0 4.0 43 85.1%

997.27 2.91 0.018 283.1 1,75 17.9 17.9 14.9 100.0%

N

; Ore crushed to 48 mesh, concentrated on a laboratory size
table, Ratio of concentration 36.6 to 1. Table middlings, sands and
slime tailing percolated im a 1 to 1 solution, not built up, strength
gﬁ, NaeCN to ton of solution, sonsumption 1.9# per ton ore. Lime used
per ton ore, consumption l- lbs. per ton. Terperature l4-21 deg. C.

N
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This test indicates that it will be possible to take off
a table concentrate containing 20-25% of the gold and silver ina
product with an assay value of about $150.C0 per ton, a concentrate
o medium high grade. About 70% of the metals remeining in the table
tails are extracted by cyenide leaching in 48 hours on contacti, which
rises to 76k in 72 hours of cantact.

Another me tallurgical test of this ore was made in May of
the -eurrent year by the Southwestem E:\lgincering Company, Los Angeles,
The ore was low grade, assaying: Gold 0.l12 oz., silver 10.9 oz,, per
ton.

This test was quite complete using rlotat.ioﬁ, grav}ty
coneentration and cyanidation, singly and in various combinations. The
results are set forth in a lengthy report which is available for
inspection, but herein are quoted only the salient points of the
conclusions, .

"It is concluded from the results of the testing conducted
that 65 to 70% of the gold and silver can be recoversed by straight
flotation. The rougher flotation concentrates pmducéd varied fram
1.24 oz. gold and 111.85 oz. silver ver ton with a ratio of conpentra-
tion of 14.58:1, to 2.64 0z. gold end 245.85 oz. silver per ton
with a ratio of concentration of 33.33:1. In practice a ratio of
concentration of approximately 30:1 can be expected and the concen-
trate grade should assay approximately 2.6 oz. gold and 240 oz, silver
per ton." ‘

"By cyenide agitation of the flotation tailings for 24
hours , total flotation-cyanidstion recovery of 84% of the gold and 76%
of the silver can be obtained. With 48 hours agitation, the gold re-
covery would probably be inoreased to a total of 91%."

"Direct oyanide agitation of the crude ore results in
extractions of 83 to 91% of the gold and 76 to 78% of the silver,.,"

"Separation of the sands from flotation tailings followed
by cyanide leaching does not yield sufficient additional recovery to
justify the operations.”
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"Ei ther direct cyanide agitation of the crude ore, or flo-
tation followed by cyanide agitation of the tailings results in higher
extraction than straight flotation., The capital investment would be
much lower for a straight flotation plant then for & combination flo-
tation-cyenide plent or an all-cyenide plant.”

A detailed study of test results from both sources shows
that cyenide-agitation makes a satisfactory extraction of the combined
me tals, Orem obtaining 86.7% and the Southwestern 82.4$Aon a 48 hour
treatment. The higher percentage extraction 1!‘1 Orem's tests is
doubtless due to using a higher grade of ore., Orem extracted $15.28
from ore assaying $17.63 per ton; Southwestern extracted $10.37 from
ore assaying $12.50 per ton. .

The tests indicete that it will be difficult to reduce the
average value of the tailing below $2.20 per ton, regaerdless of grade,
since the lower limits of tailing assays were .0l to .015 oz. gold
and 2,3 0z. silver., Hence the overzll extraction will probably drop
below 80% on $10 ore and exceed 85% on §20 ore.

The SQuthweetern dl scouraged the use of cyanide leaching of
sands, but their tests were not conclusive. Orem's tests show that
percolation is feasible. He extracted 81.6%f of the gold and 60.6%
of the silver in 72 hours, which rose to 89.2% gold end 69% silver in
144 hours on ore that was crushed only to 10 mesh. He concludes, after
a sizing test on 48 mesh tailing: "No use crushing as fine as 48
mesh. Length of contact more important thek fine crushing.” However;
medium erushing does shorten the time necessary to get & given ex~
traction.

Before deciding upon a trestment methoé the following should
be carefully tested: Crush in ball mill discharging onto a gravity
table, taking off a high grade ooncen;.rste and throwing middlings and
sands to classifier set at about 30 mesh. Return oversize to ball
mill and run undersgze to leaching tanks of sufficient capacity ®

give three to four days contact.
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The cost of such a plant will be little if any more than
for a flotation plant and will have the advantage of obtaining 70%
to 75% of the recovered metals in form of bullion which will bring the
full mint price. The extraction should approach that of a cyanide
agitation plant and the oj:erating cost will be considerably less.
This plan of trecatment has the further advantage of recovering a god
percentage of the lead in table concentrates., This lead would be
lost in a oyenide egitation plant. The recovered leed stould g a
long weys toward peying the merket ing expense of the table concentrates.
On’the baaiis c_>r 50 tams deily capacity ®the plant cost
should be $15,000 to $20,000 for flotaticn or gravit'y concentrstion
followed by oysnide lesching. It would require $25,000 to $30,000
far a worth whike cyanide sgitation plant.

FATER:

A shaft on enother property reported capable of furnishing
20,000 gallons per day is the source of water for the milling opera=-
tion, requiring for delivery a l-3 mile pipe line.

CONCLUSIONE AND RECOMMENDATI ONS:

After five full days spent on the property and a thorough
study of the maps, assay records and reports, I am convinced thet the
Great American Mine is a valuasble property besed on ore actually in
aight; and it is my opinion that further development will increase
this value many times, Although the returns trom_ore already marke ted
plus the gross value of ore now exposed pass v$550 ,000 the deposit is
probaebly only scratched.

It is in an area where mines in the same general formation
have gone to.depth and produced millions in metals. The camps of
Bisbee; Tombstone, Oouruaand; Gleason and Common wealth (Pearce)
suggest the possibilities; though I do not expect this mine to reach
the megnitude of the mines nemed. However, condltions indicate the
probability of ore production from this property running into the
millions.
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Backed by the substantial tonnage of ore exposed and the favor-
able working conditiona; production can be reached with a negligible
chance of loss. With economical end skillful handling, the only chance
is how large the profits will be. It is inconceivable that the present
ore expocures could all fail before enough profit was realized to repﬁy
the cost of required development and milling plant.

Therefore, I recommend the Great Amer ican Mine as an exception-
al property; carrying not only rare factors of safety but strong promise
of making & real mine under further devﬂlopment.

Two plans of operation are suggested, depending upon the amount
of capital aveilable, elther of which should be successful.

lst. An intensive development campaign in which the lower
tunnel is driven under the old workings and the heart of the hill
intelligently explored. The question of milling plant and permanent
mine openings for production will follow the results of the exploration.

2nd. A minimum development to provide an economical me thod
for extracting ore to supply & 50~ton milling plant, which should be
erected as quickly as possible and the further devélopment of the mine
carried on from the profits of the mill operation.

Meantime , learger scale ore tests should be made; the most
sui table flow sheet decided upon and & mill designed. With the ore
already known a 50-ton mill is justified, but a few hundred feet more
developuent in the tunnel is likely to prove the need of more mill
capacity.

The capital required is roughly estimated at $40,000 for the
second plan, provided no ore whatever is developed beyond the present
known tonnage. In the highly probable event of opening shipping grade
ore by even a small amount of development, then this amount might be
cut down substentially.

For the first plan of 'tearing open the ground', the capital
requirement is difficult to foresee. If ore of shipping grade is
opened, then it would justify a larger end probably more expensive plant

and the required capitel might reach §100,000 or even more,
Respectfully submitted,
(signed) Miles M, Carpenter, E. M,
No, 350 State of Arizona. Register Mining Engineer.

Phoenix, Arizona,
De-. 8. k98GR, v 2 ey L




February 18th, 1938.

Mr, W, ¥, Snow, Manager
Alpine Mining Company
Elfrids, Arizona

Dear Mr. Snow:

As promised, I anm herewith returning the tracing
wiieh I took from your office, alsoc the reports by Miles
Carpenter and Arthuwr H, Gracey esnd the proposed business
set=up sehedule.

' The semples which I took from the mine gave the
following results:

No. 1 - %sken across the fracture near the end of
your lllaulage level assayed: 403 02s,. in gold and .2 0zse
in silver.

No+« 3 =~ which was taken across the fracture near
to where the haulege adit Tfirst intersected it assayed:
geld JO0l, silver 5. You will recall that you were with
me when this last sample was taken and it is unfortunate
that neither of these showed any substantial value,

My sample No. 2 was taken across 5' of good ore
in the back of the south stope and this assayed: gold .20,
silver 20.4 ozs., making a value of over $20.,00 per ton in
addition to some lead whiok was not run. This is a very
nice grade of ore but I fear that the sample 4id not repre=-
sent any substantisl tonnage.

. I completed my rseport on the property today and Mr.
Stenford came in at noon and took copies for Mr. Vossburg aid
himself, I certainly hope that my visit may prove of some
benefit to all parties concerned and I tried to explain to
Stenford some of the difficulties the t you were up agseinst.

I met Bill Gohring on the street todey snd he was
looking very well end I was glad to tell him that I had had
the pleasure of seeing you so recently.

Let me repest my sincere thanks for you hospitality
and the mueh valuasble informetion which you gave me. I gere
tainly hope that we shall meet sgein in the near future,

Sincerely,

g
GMC: mf ——
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AL

2L

BUSINESS SET=UP

‘
]
/

/ Payment for the property is thru royalties on production. The

/
fixed payments are §10,000 due Sept. 1, 1937; $40,000 due Sept. 1, 1938.

Ten paroé":‘xt of the smelter or mint returns are applied to these pay-

ments. The balance of the purchaese price is carried on royalty pay=-

ments , payable when and if produced.

The following tables indicate how the pgyments would accrue

under operation of a 50~ton milling plant end en investment of $30,000

the smsllest scele operation deemed feasible. The first figure of

$150,000 gross recovery is besed on 81.7% recovery of the metals es-

time ted to be in sight. Subsequent figures assume $10.00 per ton net

recovery.

Gross Recovery from 14,000 tons in sight

Deduct royalty payments @ 20%
Less QOperating Expense

Less Investment

Add wreckage value of equipment

= Operating Profit

Totals

$150,000 Payments Profits

SQ ;,090
503000
30 ,:.000

6 ,;000

$30,000  $46,000

Gross Recovery from next 5,000 tons
Deduet royeal ty payments & 20%

Less Operating Expense § 17,500
Less Development 5,000

$ 50;000

10,000
~Z0,000

Less Additional depreciation
Operating Profit

Gross Recovery from next 30,000 tons
Deduct royelty peyments 15% . _ -

Less Operating Expsnse $105:000
Less Development 50;000

223500
~17,500
1,000 ~ s
~$186,500. $40,000 $62,500

Less Repeirs & Replacemdts 15,000
Operating Profit

$85,000  $367,500

Gros s Recovery from next 50,000 tons

Deduct royalty payment 54 - - — - -

$175,000
50 ,000

Less Operating Expense

Less Development

Less Repairs and Replace-
ments 29,000

.7 $500;000 -

28000 - 2 SR
e s Ailpied

Operating Profit

$110,000 $392,500

250 ;000
$225.000

o =
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