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ARTHUR H. GRACEY 
Kining Engineer · 

Tucson, Arizona. 
February 20tb. 1~23. 

The following is a brief outl1ne of lD3 experienoe as a 

mining engineer and operator "'" 4 , 

After passing the matrioulation examination for ~ueent8 

University, Kingston, Ontario, I went to Arizona and entered the 

employ of the Fhoenix M1ning Company, Oave Creek, Arizona, as a 

mill man. This was in 1888. From 1889 to 1895 I was employed in 

vari ous oapaoi t 1e s in mines and mills in Amador Ooun ty t California, 

and operated a custom mill for 8 time. In 1896 was assistant super­

intendent for the Southwestern Mining Oompany at El Dorado Canyon. 

Lincoln Co., Nevada, where silver-gold ores were mined and milled. 

In 1897 and 1898 I attended the Sohool of Mines at Queents University, 

Kingston, Ontario, taking third and fourth year work and Was employed 

by the Ontario Government to examine and report on mineral areas in 

vari ous parts of the provine e. In l8~9 I was sent to Bri tish Col­

umbia as engineer and manager tbr the London and B. C. Goldfields 

Development and Explora t1 on Company and the Oro Mining and MIllIng 

Oompany of whioh oompanies Sir George E. Foster, the Finanoe MInister 

of Canada, was the head. I remained in BrItish Columbia for 16 years 

during whioh ti me I acted as engineer, mana~r or presIdent end 

manager for various companies among them being t he Silver ~ueen Min­

ing Oompany, The Imperial Development Syndioate, The Eva Gold Mines, 

Ltd., The Athabasoa-Venus Ltd., The Dundee Mines Ltd., and the 

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

for myself and others 1n California, Nevada, Arizona, Sonora and 

S1naloa, Mexioo. 

(Signed) A. H. Graoey. 
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REPORT 
ON 

GREAT AMERICAN MINE 

• III III • * 

PROPERTY AND TITLES: 

The Great Amerioan Mine oomprises a group of four oontigous 

pa tented mineral olaims (?6 aores) known as Great Amerioan, M1neral 

survey No. 41; Horn Silver, survey No. 42; Sulphurette and Aliee, 

survey No.. 1262. 

SITUATION AND AOCESSIBILITY: 

The mine is situated 1n t he foothills ot the Swissbe~ 

Mountains, Coohise Count,y, Arizona, twelve miles east ot Webb, a 

sta tl on on a branoh of the El Paso end Southwestern R. 'R .. , 35 miles 

north ot Douglas. Two good roads oonneot the m1ne with Webb and all 

outside pOints. 

TOPOGRAPHY; 

The surroundi US oountry oonsists ot low, rounded, grass 

oovered hills torming the lower northeastern slope of the Swisshelm 

Moun tains. The al t1 tude above sea level 1s approxima tely 5000 teet. 

The main drainage tollows a ravine of gentle slope to Whitewater 

Draw, a part of the Sulphur Spring Valley, 2~t miles below the mine. 

GEOLOGY: 

The outstanding feature i s the intrusion of a dlKe of 

rhyoli te porphyry in to an d through l1mestone. In the fraotured .and 

al tered zone alon g the contaot between these formations ooours the 

ore deposit.. T he mode of ooouranoe 1s oharaoteristio of Southern 

Ar1zona mineral depos! ts. The asoending m1 neral bearing solutions 

have penetl"ated the fraotures and Beams along the oon taot and made 

out into the limestone beds replao1ng large areas of l1mestone w1th 

s1110a an d depoe1 t1 DB therew1 tb valuable minerals. 

These solutions evidently had a bountiful Bouroe, estimated 

by the area mineralize d, and were of <leep seated origin. 

DISTRICT: 

Oooh1ae County o.omprises one of the most produotive mineral 
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bear1ng regions of ArlZd~-a. The" <preat Amer 1 oan Mine oooup1es a oen-

tral pos1t10n in this reSton~ The famous min1ng oamp of Tombstone, 

with 8 produotion of over 50,000,000 in gold and s11ver~ 11es 32 

miles due west. Bisbee, the great oopper oamp, 11es 26 miles soutb­

west. The Commonwealth mlne at Pleroe, w1tb a produotion of 18,000, 

000 in gold and silver. 11es 18 miles northwest. Dos aabe'zast another 

gold and s 11ver o amp , 11es 32 miles llorth. Courtland and Gleason. 

both oopper oamps, lie 18 miles to the west. Douglas, wbere the large 

smelter plants of' the Phelps~Dodge Corporation and Calument and Arlzona 

Oompany are situated, is 28 miles south. 

ORE DEPOS ITs 

The mineralized area, in tbe oenter or t he propert.1. is 

over 1000 feet long and from 50 to 100 feet wi de. I t is well ex­

posed by the present worle1 ng ,for a len gth of 500 feet and a width 

at 100 teet. The general str1 lee of the depos1 t 1s northeast and S)uth-

west. The values oonta1ned are silver and gold, in the 'ratio of 3 

ounoes stlver to t1.00 gold, acoompan1ed w1 th , some 1ron pyri,tes and 

lead oarbonates. The exposed ore 1s almost entirely ox1d1zed. A 

portion ot the gold is tree and aome ne t1 ve silver 1s shown but the 

latter ocours ohiefly in the obloride torm. H1gh grade ore is - ' 

" irregularly d1str1buted throughout the deposit and all former opera-

tions were oonfined 'to mining these lea ving t h e lower grades behind. 

The 18 tter oons t1 tute a large tonnage an dare ch1efly dealt w1 th in 

th 1s report. There had ev1di'm tl.y been ~onsiderable d~ ftioul ty Sl d 

expense attaohed to the mining of the high grade ores owing to their 

1rregular depos1 t10n througbout tbe depoel. t I w.Pioh neosss1 tated the 
.. "I 

removal 01' a l ,arge amoUnt of' material and o8~ful .sorting. There 

are tour large openout s, or quarries, from 15 to 50 teet 1n diameter, 

with faces 10 and 20 feet h1gh on the upper s1des, large port1ons at 

whioh oonst1tute are of p~able milling grade. All of the ' deposit 

carries some value. The gangue is muoh altered, highly silioious 

and hard and 1s var1a.bly oolored f rom the effects of ox1 dtt1 on. 



DEVELOPMENTS 

The old workings are soattered, oovering a surfaoe area 

500 teet long and 100 teet -wide. A large portion oonsists of open­

cuts, as mentioned; but several tunnels of varying length have been 

driven trom tbem in a westerl y direction. Beginning a t the northeast 

end there is a large opencut 50 teet in diameter wi th a taoe 10 to 20 

feet h1gh on the upper side,, ' Two tunnels bave been driven from this 

out ,one 60 and the other 20 teet in length. These were both dr1 ven 

ou t 1nto the limestone at ri gbt angles to the oontaot but are 1n 

minera11zed ma tenal. throughout their length" Adjoining on the south­

west and 00 teet higher 1s another large out 100 teet long and from 25 

to 40 teet wj.dewith a sbort tunnel at the southwest end. Southwest 

01" th is again there is a narrow out 60 teet in length forming the ent­

ranoe to a tunnel 106 feet in length. Above this 22 teet higher and 

40 feet dl stant 1s a snall out wi th a 20 toot tunnel. Above tb1 s 

again 100 teet distant and 44 teet h1gher is another out 15 teet in 

diameter and 10 teet deep,. Direotly south of this latter out on the 

same level and 220 teet distant, there is a short tunnel 25 feet 

in length at the faoe of whi ch a winze he s bee n Bunk to a depth of 

60 feet. This 1s the deepest work on the property. _ At a depth f1 

25 feet below the oollar of the winze there 1s a dr1ft northeast 84 

tee t in -length an d one to the Bout bwe st- 45 fee t in length. In the 

northeast drift, at a point 43 feet from the 1l1nze. there 1s a cross­

out 12 feet to the east. still further southwest from tria latter 

worle 1s anothe r tunnel 75 teet long wi tb a winze near the portal. 

All the work ~esorl bed, emoun ting to 325 teet 01" tunneling, 

70 teet Qf sinleing and 130 teet of drifting has been done 1n the 

ore deposit and at many pOints ore of payable mil11ng grade 1s ex­

posed. 

ORE TQNNAGE AND V ALOE: 

On the a tte.ahed aKe tah plan of' the workings are note d the 

location, .umber, width and assay value 01" the samples taken. Some 

of the samples represent seotions, only, of oontinuous p~able width. 
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For instance in the deep out near station 5 two seot10nal samples 

were taken, Nos. 15 and 16, represent1ng a total width of 14 teet. 

The average value of thl s 14 teet 1s 10.00 per too. Above t 11s 

entranoe of the tunnel opposite etation 7 a ldth of 7 feet oarr1es 

•• 00 per ton, 8nsay No. 19. It was not possible to take oont1nuous 

and regular samples of th1 a 111 de bao.d of ore owing to the irregular­

ity rr the workings ana debrls ly1ng on the floors. Assay Nos. 17 

and 18 are of samples taken aoross the upper faoe of the big out 

abo ve the Day ore wh loh had been s trl pped down to the floor level. 

A very oonservative estimate of the ore whiob oan be quarried or 

glory-holed from the s e two exposuT'e s t wi thout all01lanoe for oon-

ti nueti ons 1n the length or dep th, is 2000 ton a a veraglng 1n value 

10.00 per ton. The. t sever£l t 1mes this smoun text sta ther e 1 s no 

doubt. Looated be re aloo e.re two lerge dumps composed of rejeot 

atter s or ting out of the high grade from the ma tarial broken down 

1n these cuts. A sample of the upper portion of the dump at stat10n 

6, estimated to represent 500 tons, assayed 2~.OO 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 tona of 

sorted ore averaging 35.00 per ton. The reJeot and dump at this 

point, whioh 1s low grade mater1al from the tunnel, is estimated to 

oontain 100 tons averaging fe.50. This being alr e ady m1ned w1l1 

yield a m1lling profit. 

Eetwee.n station 3 and the southwest end workin s there is 

an unexplored gap of 120 teet. The surface appoaranoe here. howevor, 

1s equally prmmislng with any oth er portion of the deposit and the 

same _ay be sajd of the southwest oontinuations of the outorop to the 

oonfi nes of tbe propertY .• 

Opposite station one and two the deepest work bas been 

dane and the highest and more regular values are found. This under­

ground work 1 s descr tbed under de velopme nt headin g. A oareful 

samp11ng of these drifts and orossouts, at an approXimate depth of 

35 teet below the surface, show an average value of 13.76 per ton 
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over an avera e sampled w1dth of 11 feet for a length of 150 teet. 

As t be faces, s1des an d bottoms of th ese dr1 fts and orossouts are 

stll1 in good ore the full width, length or depth or th1 s ore bodY 

is not determined. For instanoe assays Nos. 7 and 8 represent 

a width of 24 feet averaging 18.80 per ton and the faoe of the 

orossout, represented by assay No ·. 8, 16.10 per tal.. 1s stl1l 1n 

ore. It will be noted also tbat faoe of the northeast drift, re­

presented by samples Nos. 10 and 11, averages $1~.64 per ton over a 

111 dth of 10 teet and southwest end of th e 20 foot winze, ln the seIne 

ore body 150 feet distant. oarries 12.60 per ton over a width r£ 7 

teet. At ne1ther of these pOints ls the full width of the ore ex­

posed. 

A oonservat1ve estimate, therefore, of the ore ava11able 

for easy and oheap m1ning 1n this blook of ground down to an average 

depth of 50 teet below the surfaoe. is 10,000 tons averaging in value 

$13.15 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 and average of 13.30 per ton. 

A summary of the exposed and available tonnage and the 

average value show the follo ing;-

Northeast workings (end) 
Southeast end work1ngs 
Dumps 

Total 

. WATER .AND FUEL, 

2;000 tons at 
10,000 tons at 

2,000 
14, 000 

10 -
13.76 

.. 13.00 

20,000 
- 137,500 

26,000 
$183,500 

Tnere is no developed water et the property but it has 

been enoountered at moderate depths in tbe neighborhood and it seems 

oertain an ample supply w111 result fran the drilling of a well. 

There are several shallow wells within e balt a mile of the mine 

belonging to a oattleman whiob 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 surfaoe. South or the mine, about 

li mile, is an old Shaft over 100 teet deep which tapped a large 

flow. Witb a total 11ft of fran 150 to 200 feet at thl s shatt water 
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.ould flow by gravity to the Great American mill 51 te. There are 

the refar tw 0 pos51b le souroes for' wa ter supply; one to dri 11 a 

well at the mine and the other to arrange for ater at the S Blot 

and p 1 pel t t o th e mi ne • 

There is ample wood for domestic purposes consi sting of 

oaK, juniper, and pinion pine. For power purposes orude oil burn­

i ng engines will be the mos t · economical. 

PLANT AND TREA'DilENT: 

The ore under aons1 deration, being ox1 dt.zed, presents no 

difficult treatment problems, The plant required would be simple 

a.m of standard oonstruotion. Laboratory tests in dioate that an 

extraotion of 9~, or better, will result with oonoentra.tion end 

oyan1dat10n of the tailings. The oonoentration result1ng from the 

test averaged 162.40 per ton and tbe ratio of the concentration was 

100 tons in to 2-1/3 tons. The proportion of reoovery was approxi­

mately 32% in the oonoentrates and 68% 1n the ~anide solutions. 

Sulf1des will probably ooour at dept h but tbis oombination treatment 

sho 1.l1d still b,e effac t1 ve. 

Leaohing or peroolation tests, with .,t- of ene peroent oyanide 

solution on the ore w1tho ut oonoentration, ground to pass 48 mesh. 

gave an extraotion of 8~ of total values. This reoovery would no 

doubt be higher In praotioe with agltation of the pulp so that 

oyanldation without oonoentration may prove the mOst eoonomioal 

treatmen t for tile oxidized ores. Cor.lplete tests are now being made 

and the now sheet and mill plans '/orked out. 

The amount of oapital required to purohase and install 

the plant, develop or seoure water to bandle from 35 to 60 tons per 

day will be approximately $25.000. 

C ONCLUSI ONS} 

,Based on the resul~a of my eXBminatlon hereln before 

given and with the suggested plant installed the following estimates 



arc believed to be c nservat1ve:-

QRO~S VALUE 14,000 tons at ----..... ---.... 13.10 _ ...... --.. 
Le s s l~ loss in ta1ls 1.30 

NET RECOVERY X AI. OR 
Less 10% roya}ty (w hich a~p11es 
on purohase prioe) 

I.E 58 00 ST MIN'ING, MILLING 

NET PRO FIT PER TON 

11.80 

1.18 
10.62 
4.00 

. 5.62 Total 

183;500 
18,350 

, 

165,150 

16,515 
148;535 

56,000 

92,635 

Owing to the faot that the high grade ore has been extraot­

ed or ngouged rt in the present workings; the value s found by ssnpltng 

of pre sent exposure 6 t as g1 ven represent low grade material only. 

It may, therefore, be reasona bly expeoted that extens10ns of the 

ore bodies to be opened by further development will show h1gher 

averasa value as the high grade ore will be i noluded. This probab­

ill ty . is strengthened by the fact tha t the values oontained 1n the 

re jeot dumps, left after high grade has been s:>rte4 out, ohe olts 

olosely with the aver age values exposed in the workings. 

The inolus1on 01' probable and possible ore would grt-Jstly 

ino.reese the tonnage estima tos. In tact 1 t i.s my beliet tha t at 

least double toe amount of ore above given will be round to e1ist 

above the deepest point no developed while the poss1b111t1es with 

further development are very promising. M11ling ores of the grade 

now shown. ooouring 1n such satisfaotory widths, and con tlnulng to 

even modera te depth s, would add a long life and mue h pro f1 t to the 

und erta Kin g. 

Tucson, Arizona 
November 1st, ·1922 

(Oopied by--M.F. 2/17/38) 

(Slgped) A. H. Graoey 
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RE ORT 
ON 

GREAT A1 ERICA IHE 

* * * * * 
PROPERTY AND TI TLES: 

The Great American Mine comprises a group of four contigous 

pa tente d mineral cl aims (76 acre s) known as Grea t .Ameri can , Mineral 

survey No . 41; Horn Silver, survey No . 42; Sulphurette and Alice, 

survey No . 1262 . 

SI TUATION AND ACCESSIBILITY: 

The mine is situated in the foothills of the Swisshelm 

ountai ns, Cochise County, Arizona, twelve miles east of Webb , a 

station on a branch of the El aso 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 

~ountains . The altitude above sea level is approximately 5000 feet . 

The main drainage follows a ravine of gent le slope to Whitewater 

Draw , a part of the Sulphur Spring Valley , 2-t miles below the mine . 

GEOLOGY : 

The outstanding feature is the intrusion of a dike of 

rhyolite porphyry into and throue:h limestone . In the fractured and 

alter ed zone along the contact between ,these formations occurs the 

ore deposi t . Tl e mode of occurance is cha'racteristic 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 wi th 

silica an d de osi ti ng therewi th valuable minerals . 

These solutions evidently had a bountiful source, estimated 

by the area mineralizod, and were of deep seated origin . 

DISTRICT : 

Cochise County comprises one of the most productive mineral 
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bearing regions of Arizona . The Great American Mine occupies a cen­

tral posi ti on in this re gi on . The famous mining c amp of Tombstone, 

with a production of over "50 , 00 ,000 in gold ~nd 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 

go l d 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 Ca1illlent and AriZona 

Corapany are s1 tua ted, is 28 miles south . 

ORE DEPOC"'IT : 

The mineralized area, in the center of the property, is' 

over 1000 feet lon g and ,fro m 50 to 100 feet wi de . I t is we ll ex­

posed by the present worlci ng for a l ength of 500 feet and a width 

of 100 feet . The general stri ke of the deposit is northeast and oouth ­

west . The values contained are silver and go ld, in tLe rat io of 3 

ounc 'es silver to $1 . 00 gold, accompanied wi th some iron pyrites and 

lead carbonates. The exposed ore is almost entirely oxidize d. A 

portion of the go ld is free and sorhe ns ti 1J e silver is s lown but the 

latter ' occurs c hiefly in the chiollide form . High grade ore is 

irregularly distributed throughout the deposit and all ~ormer opera­

tions Wbre confined to mining these leaving the lower grades behind . 

The latter constitute a large tonnage and are chi efly dealt with in 

this report . 'There had evidently been considerable difficulty end 

expense attached to the mining of the high grade ores owing to theiT 

irregular deposition throughout the deposit which necessitated the 

removal of a large amount of material and careful sorting. There 

are four large opencut s , or quarries, from 15 to 50 feet in diameter , 

with fac e s 10 and 20 feet high on the upper sides , large portions of 

which cO .lsti tute ore of payable milling grade . All of the deposit 

carries some value . The gangue is muct altered , highly silicious 

and hard and is variably colored from the effects of oxid~tion . 
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DEVELOPMENT : 

The old workings are scattered, covering a surface area 

500 feet long and 100 feet wide . A large portion cons ists of open-
, 

cuts, a's me ntioned, but several tunnels o't: varying l ength have been 

driven from therfl in a westerly direction . Beginning at the northeast 

end therB is a"la r e, opencut 50 f eet in diameter Vi i th a face 10 to 20 

feet high ·on the )lpper side . Two tU'lne ls have ,be'e D. driven from this 
r 

cut oile 60 and the oth er 20 feet in len g th . Tbese were both driven 

out ·int'o the li'r.:estone a t ri ght angles to the con tact but are in 
/' 

mine.r,alized rna terial t h ro\dghout their lengt h . Adjoining on the south-
'-

.J 

west and 20 feet higher is another large cut 100 feet lon g and from 25 
, I -

to 40 feet wide with a short tunnel at the southwest end . Southwest 

,of Jhis again thGre is a narrow cut 60 feet in length forming the ent-

rance to a tunnel 105 f ee t in length . Above t his 22 feet hi ghe r and 

40 feet distant is a small cut with a 20 foot tunnel . Above this 

aga in 100 feet dis,tant and 44 feet higher is another cut 15 feet in 

diameter and 10 f ee t deep . Directly south of this latter cut on the 

same {le'l.'el and 220 feet distant, there is a short tunnel ,25 feet 

in leng t h at the' face of whic h a winze has b ee 1 sunK t o a depth of 

60 feet . This is 'the deepes t wo rk on the property . At a depth of 

25 feet be~6w the collar of the winze t here is , 8 drift nor theast 84 
). 

f ee t in leng th and one to ' t he southwest 45 feet in length . In tIe 
t 

northeast drift, a t a point 43 fe e t from the ~inze , there is a cross-
, 

dut 12 feet to the east . Still fur'the r southwes t from this la tter 

worK is another tunnel 75 feet lone with a wi nze near the portal . 

All t he worK described, ruaounting to 325 feet of tunneling , 

70 feet of sinking and 130 f ee t of drifting has been done i n the 

or e deposit and at many points ore of payab le milling grade is ex-

posed . 

o E TONNAGE AND VALUE: 

On the attached ske tch plan of the workings are note d the 

location , murnber, width and assay value of the samples taken . Some 

of the samples r epresent sect i ons , only, of continuous payab le wi dth . 
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For instance in the deep cut near stat i on 5 two sectiona l sampl es 

were taken , os. 15 and 16, representing a total width of 14 f ee t. 

The average value of thi s 1 4 f eet is ,,10.0 0 J er ton. Ab ove t . i s 

entrance of the tunnel opposit e stat i on 7 a wi dtt of 7 f eet carri es 

$g . OO per ton, assay No . 1 9 . I t was not possible to take c ontinuous 

and regular sam-pl e s of thi s wi de band of ore owing to the irregular­

ity of the worki ngs and debri s l ying on the floors. Assay Nos . 17 

and 1 8 are of samples taken acro s s t be upper f ace of the big ' cut 

abo ve the . ay ore which had been stripped down to the f l o or l eve l. 

A very conservative es tima te of the ore wh icL can be quarri ed or 

glory-holed fro m the se two exposure s, wi thout a llowance for con­

ti nuc;.tions in the l engt r-, or depth, is 2000 tons averaging in value 

10.00 per ton. That se ver E. l times this amount ex ist s there is no 

doubt. Located Le re also a re two l arge dumps co mp osed of reject 

after s or ting out of the high grade from the rna terial bro ken down 

in the se cuts . A sample of the u per port i on of the dump at station 

5, esti mat ed to represent 500 tons, assay ed ~2\;) . 00 per ton . Another 

sampl e representing a l arger lower ,art of t he dump assayed $13 . 20 

per ton. Near station 7 the re is a dump of fr om ~5 to 100 tons of 

sorted ore averaging $35 .00 per ton. The reject an~ dump at this 

point , which is low grade ma terial from t .e tunnel, is estim&ted to 

contai n 100 tons averaging $6 . 50 . This being a l ready mined will 

y ield a milling -profit. 

Between station 3 and the southwest e nd worki ngs there is 

an unexplored gap of 1 20 f eet . The surface appearance here , howe ver , 

is equall y promisi ng wi th any oth er portion of the deposit and the 

same may be sa i d of the sO'uthwest continuati ons of the ou t crop to the 

confi nes of the property . 

Opposi te stat ion one an d tv~o the deepest work has been 

d one and the bighest and more regular values are found . This under­

groun d wor k is described under devel opment heading . A ca refu l 

sampli ng of these drifts and crosscuts, at an approxilllate depth of 

35 feet below the s u rface , show an average value of ~13 .75 per ton 
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over an average sampled wi dth of 11 f eet for a length of 150 feet . 

As the faces, sides and bottoms of these dri·fts and crosscuts are 

still :in ,good ore the full wid th, len.gth or depth of thi s ore body 

is not determined . For instance assays Nos . 7 and 8 represent 

a widtt of 24 feet averaging 'w18 . 60 per ton and the face of the 

crosscut, represented by assay No . 8 , ~16 . l0 per ten, is still in 

ore . It wi 11 be note d a1,so that face of the northeast dri ft , ~e-

PI' esen ted by sampl es 'No ·s . 10 and 11, a vera ges .Jl~ . 64 per t on over a 

wi dtll of 10 feet and southwest end of th e 20 foot winze, in the same 

ore body 150 feet distant, carries ' 12 . 60 per ton over a width of 7 

feet . At neith~ of these points is the full width of the ore ex-

posed . 

A conservative estimate, therefore, of the ore available 

for easy and cheap mining in this block of ground down to an average 

de , th of 50 feet below the surface, is 10 , 000 tons averaging in value 

13 . 75 per ton . The reject and dumps at these workings ar~ estimated 

to contain over 1000 tons three samples of which gave the following 

",12 . 80, ~~ . 50 and $17 . 60 per ton or and average of ::;:13 . 30 per ton . 

A summary of the expo sed and a vailable tonnage and the 

avera ge value show t he followin3: -

Northeast workings end) 
Southeast end workingp 
Dumps 

Total 

ND FUEL : 

2 , 000 tons at 
10 , 000 tons at 

2 , 000 
14 , 000 

';1'10 - .w20 , 000 
13 . 75 - 137 , 500 

'11'13 . 00 - 26 , 000 
'It'183 , 500 

.... 

There is no developed water at the property but it has 

been enc(untered at mode r ate depths in tte neighborhood and it seems 

certain an ample supply will result fr~1 the drilling of a well . 

There are severa l shallow wells within a half a mile of the mine 

belonging to a cattleman which provide all Lis needs . These are all 

in the gravel of the nain drainage ravine below the mine and tte 

water stands within 15 feet of the surface . outh of the mine ,about 

l ~ mile, is an old shaft over 100 feet deep which tapped a large 

flow. ;rith a total lift of frau 150 to 200 feet at thi s shaft water 
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would flow by gr'avity to the Great American mill site . There are 

therefor two possible sources for water supply; one to drill a 

well at the mine and t he other to ar r ange for wat er at t he shaft 

and pip e itt 0 th e mi ne • . 

There is ample wood for domestic purposes consi sting of 

oa k, juni per, and pini on pine . For power purposes crude oil burn-

i ng engines will be the mos t economical . 

PLANT AND TREATMENT: 

The ore under consider a tion, being oxidized, presents no 

difficult treatment proble ms . The p l ant re Quired would be simple 

and of stand ard co ns t ructi on . Laboratory tests in dic ate th at an 

extraction of 90%, or better, will result with concentration and 

cyanid ation of the tailings . The concentration re sulting 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 -

m8tely 32% in the concentrates and 68% in the cyanide so lutions . ' 

Sulfides will probably occur at depth but this cOr:lbination treatment 

sho uld sti 11 be effec ti ve . 

Leaching or yer colation t est s, \Ii th 4. of ale percent cyanide 

solution on the ore with o ,_t co ncentra tion, ground to pass 48 me sh, 

gave an extraction of 85% of total values . This recov ery would no 

doubt be Ligl!er in pra ctice wi th cg i tati on of the pul ~ so tha t 

cyanidation wi thout con centration may prove the most economical 

tre a tmen t for the oxidized ore s . COLplete tests are now being L'lade 

and the flow she et an d mi 11 plans wor ke d out . 

The amount of capi tal require d to purchase and install 

the p lar~ t, develop or secure water t o handle froLl 35 to 50 tons )er 

day will be approxi matel y t 25 , OOO . 

C ONCLUSI ONS"l 

Based on the results of my examination herein before 

g iv en and wi th the sug : ested plant installed t he following estimates 



· .. ( r r 

-7-

are believed "to be conservative:-

'GROSS VALUE 14,000 tons at --- ------- 13.10 
Le . s "10% loss in tails 1 . 30 

NET RECO VERY VAL DE 
Less 10% roya).ty (which a/plies 
on purchase price) 

11.80 

1.18 
10.62 

4 . 00 

------- 183,500 
18,350 

165,150 

16,515 
148;635 

56 ,000 J..E ss CO ST r IINING 1 NULLING 
NET pm FIT ER TON $ 6 . 62 Total $ 92 , 635 

Owing to the fact that the high grade ore has been ~xtract-

ed or Itgouged" in the present worKing s , tte value s fOl,nd by sanpling 

of pre sent exposure b , as gi ven represent low grade material only. 

It may, therefore, be reaSOnEi bly expected that extensi0ns of the 

ore bodies to be opened by further development vii ll show higher 

average value as the high grade ore wi li be included . This probab-

ili ty is strengthened b y tLe fact tha t tee value s contained in the 

reject dumps, left after high grade has been rorted out, cheCks' 

closely with the average values exposed in the worKings . 

The inclusion of probable anq possible ore would greatly 

increase the tonncge estimates . In fact it is my belief that at 

l east double tee amount of ore above given will be found to exist 

above the deepest point now developed while the possib ili ties wi th 

further development are very promising. Jilling ores of the grade 

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

even r.lOdera te depth s , wou ld add a long life and muc h pro fi t to the 

und e rta Kin g . 

Tucson, Arizona 
No~ember 1st, 1922 

(Copied by--1 .F . 2/17/38 ) 

(Signed) A. H. Gracey 

, 
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GEORGE M. COLVOCORESSES 

MINING AND METALLURGICAL ENGINEER 

1102 LUHRS TOWER 

PH OEN IX, ARIZO NA 

Messr' . ' E,. A... Stant-or4 & Fred V.OSS9lag 
Phoenix, Ar1zona 

Gentlemen: 

on the 12t.b ins-tant, I have examined pr·op~ty ot the Alpine Min .. 

ing Go., KnOWll e8 t.beGreat A,ll~rloan IUne end ~es to s.ubmi t t.,.. 
followtng report. 

The :p~p·ertu h$-ld Wl~r leas,a and opt1o-ll :t"ro1ll ~be Swiss­

helm lUning 00. OGAsists of " paten.t d mining claims and elso IS 

u.rlpstented claims "hi on do not appear to be in the se.ro.e. vio1n1 tl'~ 

The mine 1s looated on the Gre a t Allier-loan PatentedCle.1Jllllhloil 

11es in the nor'tbe&.st seotion of the SWisshelm Moun't,a1ns, Oocbise 

garcU.1'lg tbe 1409: t1 on, ge-o.10gy) ore ·G¢Gur renee .and paerl b1,$ to 1:1 are 

g11"en 14 the reports or Mr. Grao.ey a-nd JI1.les Qarpe-nter' ot wh1o:b 1 

~ders:ta.tld 10U have ®p1es so tna t I sball not repeat tba1~ stat ... 

meAt s 8X()ept 8$ retereaoes w111 bG· ma4e to tbe m0Z' essential p~r-' 

it ans in the bU6l1c.·e ot thie report. 

Brlef1r. the ore· deposit 1s a typtee.l repla-eement in 

lim.estone w1 tb iron stei ne d qUm"'tz form1ng pockets 1n a zone ot 

si11cification tU()ng 8 main fracture and on tbebeddlng p18~ 6 or 

tbe 11mes'to·ne at Qr ne~r to the oontact w1tb an intrusive po~b.117 

dyke. 1'he ore canies values 1n tPl,d an.d silver and in plaQe.s ED_ 
lead as oarbonat-e;. sulpha te and sulpM.de. 
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Portlons ot thlls deposit have been d.,elopecl in an 

erra t10 manner tor the past, i.en .-t1 ve years and down to a 4epth 

ot about 120 teet from the outorop. I wa~ furn1shea wl'h • reoor4 

ot shipments up to Apr1l 1935 ",hlob may not be complete but re .. 

oart.4 that 738 ~na ot ore bad been shlppe4 whloh., in rO\Uld 

t1gure s, had an average Yalu. o~ about .10 in gold at prettEu\t pr10e 

al14 about t15 1n s11,el° at present prio., Pr esumably d. 1 t hl. 

ore had been band sorted but only two of tbese e-hip_nts contained 

any substant1al quant1 ty of lead. 

I Gould find no author1 '1 tor state nts made by others. 

1ihat fro 4000 to 7000 tons ot high grade ore had been produoed 

and oertaillly a oareful i llspeot1on ot tbe lQ1o.e -.ortdngs d14 no~ 

tend to oonfirm ,any 'suOll r~l(,or4. 

nen tbe Alpine 1I1nlna Oompany toolc bold ot this .iD1ne 

in 1 lJ) or 1936, I unde:r.tend that they were lead to be11e"e that 

'tbs 1'9 was a ootl81del'able ,ol1nase of hlah grade 0". - ,20 or be','.~ 

per ton .... and a muoh luge:, quant1'Y ot $13.00 1d1.lll1gore deT.lop­

ed or in4ioated and that tb;ru the oonstruo'1on and opere:tloQot a 

not ation mill ~ JD.1gbt EJxpeo' to be able to Pl'oduoe 8J1d trea, at 

ls ast 50 tona of mill 91"e per day with 6 ",od margin ot protl t. 

In line with this plen ot prooedure, the Oompany pu~ up 

"fery sui t able Q amp bUildings .md i ns' 11e4 JIl1n1ng andm;1111ng 

_qui PIle. taad eyen tl.1ally stute4 productlon ill September li3'1 sinoe 

wbioh date they have prod\loed 8Q.d shipped. aooording to the reoor4a 

gi'len me, 8 total ot .. tona ot oonQentratea from ,hiOh the ne' r.· 

'urns have been ."65.26 and llg tons of orude ore trcm whi ob tb& 

ne1 l'e'urns •• re .71'1.14. AAOtber lot of about 0 'tons of Goneen" 

-- -----------------------------------~-----------------



trates wlth a Yalue of perhaps 1600 was shipped out by '~UOk: on 

the .,.ening ot Februarl 15th, l~38. 

The total 7/e turns he. va theretore been abou t .11,000 

but dur1ng this periOd it appears tbat the operating expense. haYft 

tonsl derably exoeeded thi s figure 80 tba t tbe work has b •• n oarried 

on w1 th a aubatantlal loss end no proS"e •• has been made toward 

the repqmen:t ot the oapital 1nvestmont whloh I em. told .8., 1n 

eX08s8 ot • .0 ,000. 1. lIaa 1ntor •• d tile. t e. oons1d.rabla aJIlQW1t ot) 
lIone, 18 aleo due on royaliy to the ()wnere, tor paylllent on acoount 

ot some ot the mathinery end to certain 88800 i8 tea or empl01.e •• 

4.n. analysi. ot the t-ecao:r4a and taots aa 1; obsen,' the. 

188(18 Sil. to oonolu4~ ~at the oond! 'ton and nlue Qt ibe alne ••• 

Ilot aa represented at 'he Um. 1ihat you took it over 11l that tbere 
. 

was not ud had neYer been any sub .tallU,al tonnase ot ore de,elope4 

or indioated and there . • as really no Juetit1oaUon tor building a 

mill whioh should n'fer hay. been ereoted unless and until 8 larae 

aDlouni of t'urthar explora1d.on and 4eyelopment had first be.n Q~ 

plated and only then pronded th1s work bad dat1ni tely proven tille 

existeno& ot 8 SUbstantial tonnagE) 01' ore ot 8uft1cient srade 10 

mine and mill ~1 tb p~orl1;. The .ub.equent development work on the 

upper levels has been. extzemaly 11m1 ted and bas 71e14ed 110 impor­

tant results wh1le the long haulage adi' dri 'en about 120 teet be­

low t110 outorop tailed to tind pay ore where it inte~s.ot.4 the 

lIlain traoture and was J:l.ot earned 8S 8. oros.-out tar ellou. to 

inte, ••• t ~e pro 38Q,1;10n of the bedding planea. The show1ngs 011. 

this level must be edrn1t'eca _ be ext:reme1.y d1eOOura41ngend at'g-'­

againet the pe;r8ietenoe of the 'ore 1n. depth but they are by DO JJlf~an. 
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oonolusive and it any turther .xplora"on 18 to be dOne In tbe 

mine. I should strongly reco_end the t this be ~e t1rs~ pOint, ot 

attaok whioh I un"e,rstand is also the advioe ot Jar. Snow. 

~be opei'at1onot tbis llU.ne wss undertaken on the 

8SsWhptlon that 10.00 ore would be produoed"'-· with Pl"oti t, but 

as a Dl8.tter ot 1'ae. 1 t i5 now ~l.a. the, 10.00 ore does n<>t 

basin to pay udel' pre£ent 00 ndl '1ons. The If) mewbal o~d1z.d &014-

s11ver-leaa ore does not lend itself readlly to oonoen\ratlon nnd 

whl1 I could not obtain any coaplete metallurgioal records. 1t 

appear tha t the mill recovery has a'eraged about 7~ ot go,ld-lli 1 ".:1' 
values while only two of tbe 'en lots of oonoentrates he"e contain-

8d sUffioient 18a4 to be paid ror by the smelter. I believe that 

SOOie lmprovemen t in the se results oould be .eoured thru tho 

installation ot a new and more .ttto1ent flotation maohlne and an 

improved ty'pe ot J1g betwa n the ball·m111 and t_ ~lasslt~.l'. but 

•• en at\er these alterations had been ooJllP1etect. t greatlY' doubt it 

the present mlll would make better than 80S reooyery by tlotatlo~. 

The addi,tion ot a cyanide plant wo~d probably add s(IIlellbat, W 

th 1s r seo y ry. but the e:xp ense wo ul d be sub stan ti a1 an d suQ b e.n 

operation would e.lDlost oertainly inVQ1'fe the Alpine 00. 1n 41fti­

oult1e 8 wi t 11 til e ne1gb.bor1ns re.nqbe s. All tbe .bow .. as torso •• , 

by the tests ot the ore ma4e by the Sou bWeatetn Engln.eell'1ns Co • .) 

wboae report does Aot eee,m lo have be en g1 ven 4ue oon81de:ratloll. 

Bow ae8um£t tba t the mill is trea~lng an ore wi ttl a gro •• 

,.&1 ue ot .10.00 per ton and reOo'fers 7.00 per 'ton In 03 no_trait •• 

The _e1 ter does not Pt17 .. the full Goyernment price to~ the 

gold and silver oontained 'but aotually pays a little o.er iOJ' 
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ot that l'alu so thet t ,he "turns ft_ the 8.81 tar wouJ.4 rapr •• en" 

only 6.30 p'er ton and :from ill1 .• must be deduot.a a ~1alty ot l~ 

to the ,Ollnoraot the property reduoing ~he return bY' anotlier 63_. 

hom the .6,6'1 rema l n1na. there JIlust be 4e4uoted ~e emeltel" 1;011; 

sampling OherSt. eto •• and the QG 8t ot t~ok1ng to El Paso .h1ob 

(asaumlng 8 ~at10 ot oonoentrat1on ot 30 to 1) 'oge)her amount 

to ap:proX1mateJ,.y 50$1 par tall of ore leafing a net ~turn ot on1;y 

.5.1'1 per ton ot ore to coyer the oost of de.elopmen~, mining, 

milling and O'Yerhead ohargee. 

While 1t does not appear that any aoourate oost reoor4s 

ha 1'e een Kep t in. tbe past, I gathered suffic1ent de'. to enable 

me to state very pos1t1Yely that the workins oosts have been su~ 

etant1 ally in Goese of this figure .1'en tho the unag.-ent haa 

made and ia making eTory possible ettort to eoonom1~e bu~ 1n ao1ng 

80 bas of neoesslty s11ghted the proper deve lopment in the mine •• « 
al$O te.Ued to keep the maoh1ner1 1n first olea. operatiJlg oond1 'lon. 

t ooul4 not obtain any ocaplet$ reool"d of the toXlllaS. treate4 to 
s 7- 4ete nor of 1 ts .alue but 1 t 1s very oerta1n that tbe Gompally bah-

filot been able ~ malce 10 ore pay in tbe paat and 1~ 18 \Ull.ikely 

that 8AY aubstant1al JDIIltgin ot p~f1' oan be earned 011 sUGb metar­

ial in 'he future. PeX'sonally t I feel the. t the mal.WIt average 

'falue ot pay Ol'$ ahould be ialC:.n at 12.00 per ton and •• en this 

gX'sde 11111 not be prott'tab).e and •• rye '0 raper 1 te pl'G-ra~a shart 

of the oapi tal 1nYestmeni wue8s ,)lare 1s a eubstantially lmp:rG.e~ 

ment 1n. the underpound ooa41 tlone l»f ~he lIl1ne and the equipment 

ot tbe mill. 

OOlllP8l'lng tbe ad1'antage ot eeleottve Jl1n111g. It) rtlng and. 
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shipp1ng or~de ore of b1ghe ' grade '111 ih 'the m1l11ng ot the average 

grade and shlpment of the l.'e ult1ng ocnoen trates, I tlbou14 sa, 

that it would be 1'00' pollQY to tollow tbe tOl'mer prooedure exoepi 

at pOints wh ~e you oan obtain e 25.00 pIOdu~t without an un~ue 

$or tt ng expense. 

!be limitat10n otJJ.y examina.tion d1d not perJ\1t any 

thorough sampling of the vart01,180~e expoeur ., most ot wh10h at 

bfjs t represen.t only 8 lew tons ot material but eooo~d1nB to the 

information 1 .... n me by 1.1". Snow end his 8eQ 8Jld .y own ex .. lnatiOri 

of' the workings and Infea~1gat1on ot reoords end old assay plana. 

)\ the 8eemS to be ot this bigher grad, ore 

available for m1ning 8,lld now that the old stope-tilling 1s pratti- . 

oally fiucb.austed there is only e. yery 11mi ted tonnase ot .11.00 

or even 10.00 ore 1n l"eeerVe tor future operat1 ons. 

There are thr·ee or tour plaoes 111 the JUn~ wbe;,e turther 

xplora tion or 4evelopmen t •• 8111$ 3us tin. ed and might 1"4 to 'b., 
4i.covery of $12.00 ore but ill my p.ersonal opin1on the Oban"e. ot 

t2,n41na any .\Il).tan~.l q\1antlty of this me'erial are aone tOQ 

gooa. Mean.\1rae t 1 t. .,elY appal"ont tha t allY oon t1nust1 on. of the 

pre,ent poll0Y of operat1ng 11111 only lead \0 turther fin$Q.o1al 

loss and ther.fot'e, I 90nolude the t the Alpine JUning 00. should 

promp'ly deot4e 'to follow one ot toe two tollow1ll.g alte:rQ.at1 vesJ 

(1) Shut down tbe mine and m111 entirely end liquidate 

the oompa~ w1 th suob salVage ot equipment end plant as DlQ' be 

poss1 ble. 01' 

(8) Shut down the -.111 'empoJ:'ar11y and oonoentrate on 

the 481'elopment of n·e. ore.., part10ularly explor1ng the Dla,in fissure 

trom tbe lower (haulage) 1.,.e1 aDd tbe ore showing 1n the north a.o4 
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80uth stope. on the 8ub-level. For this purpose 8 Jl).inimum. of 

5000,00 should be provided in addition to any sums that may be 

requirea to meet ourrent or past ob11sat1ons. 

It the expenditure ot thi8 explorat1on fund .. ould reSll't 

1n proving up a satis~aotory tonnage of pay ore ,'12.00 or better 

in yalue) then I should advise tbat the Company improve t1J8 condi. 

tions in ita mill thru the ~eplaoement of the present flotation­

maohine end the installation ot a .larger Jtg by whiob Ohanges I 

1hlnk: tbat they might expeot to :realize an 8~ reooyery ot value8. 

I Sbould also advise tha t it deepen and properly equip th~ main 

sbaft and inatall holst so that the ore oould be brousSlt u-p to 

tm sUl'tace . t this PO~llt and 1i~aued tbe short 41.~aJloe to the 

mill. t.b us outt ing out expeusl v re-handllng under8l"ound and the 

truok haUl tram the lOfJel' ad! t. 

Thea improvement will probably oost an addl t~onal 

.5000,,00 and further I most .tl'ongly reoommend tbat the OompaQI 

ahould proy1d. a 1foX'\d.ng capi..tal of at least 5000.00 ana pJ,'etereblr 

$10,000.00 wh10h WQuld perJU t the mine management to OOD.stantly 

kelp the development ahead, of prodU01il0ft) na: also to 8&1"6 on 

traueJportatlon and QD.el tar eharges through sh1pping the oonoentrate. 

in oar load lots to Douglas or 11 Paso • . 

It future txplora\lon end deyelopment .hould sUloee4 1n 

preting up e substantial tonnage of ore and eoonomies resulting 

trom ohanges in mining and .111ing pract10e should come up to m¥ 

eXpeotations. then I estimate that it would be possible to mine and 

mill a .10.00 @radeot ore w1\b a ne't return of .6.'15 pel' ton in 

- ~~. --------------------'-~ 
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plaoe ot $5.17 one! 8 t a total OOS t ot .5.50" Th1 a would l •• ve .. 

profit of t1 .. 25 per ton wbioh, while muoh better tban a 1088, 18 

not adequate trom a mining standpoint and these oalQulat1 ons 'end 

to oont1rm my opinion tha t youron11' obanoe ot malting this pl'Oper't7 

.alU8bla .~1e8 1n the possibility ot finding substantial tonnase. 

that Will run '12.00 or better. 

~, The t1l0 samples whiob I took ~ong the main f1ssure j"n: 

the haulage ad1t 8.8881ed only 1.18 and .0.0'1 per ~n 1n go14 and 

e11. r. Tb1s 1s 51mply W8st$ and 1ndloates tbat no ore shoot baa 

yet been to wd on this leYe1. On.e _uple taken in the sub-level. 

wae from a vetv' nloe showlng of ore 6· 1n wldth along a bedding 

plane 1n the baok of the south .~op.. This semple ran .7.00 1n 

gold. 20.~ oz ·. in 8119'e1: end 98rr18d 80me lead tbus baying a .,11 U8 

of Oy r .20 .00 per ton but 1 t did no·t represent any larg$ tOlllUlse 

and beoause ot 1'ts looation this oJ;"e could only o. lIined at the 

rate ot a tew tons per d8,. 
·t,<: 

It my s(toond. al. te~nat1 va plan ebould be adQP1Hlld a oor ... 

ta1n q uant1 tl Q r tb 1 a ~la •• ot meta;rie.l could be m.1~ed 1n both 'Cbs 

south and north stope· whil.e the explorat1on as in prosre~UJ and 

thU8 proVide SQ[{l~ reserveot b~ .. ~tm. material t whlob, depending 

on its a'f'erage gra~e. o'ould e1tber be shipped orude or used to 

sweeten up the mill teed lt~perat1ons should be resumed. 
J 

COlf QLVSION S~ 

The history Qt tbi IS o peration (as 1s otten the case) 

bas shown Ii 1Ilde d19'ergenoe between p 1tJ lnlse and performanqe and 

bal been mas' \1ntortunate tor the 1l'1Ve.tor8 who •• re m1s1ead by 

op'$om1at10 reports_blob do not appear to have been Juat1t1ed ·by 

tbe tact.. It 1. my opinion that the present manager. Mr. W. 11. 
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Snow end h1s assistants have oone •• erything posa1blt to m •• ~ 

this oond1tlonand desarye a great deal or oredit to~ the manner 

in whioh they have held on under 'felY adverse oond1tions, but nc. 

with the old-mine-tlll. praotioally exhausted, and with 11ttle pa1 

ore in slght; with both mining and m1111ng equlpment requiring ex-

tens1 Va l' epa1 ra. 111. ib. a shor~age ot absolutel y essential supp11es 

suoh as dynl!ll2l1 is end grinding balla, and tacing other 41 ttloul't1es 
.~'" 

oaused bY' laok ot tund •• 1 t is rap1d1r b.OOJl1~8 impossible tor thea 

to oontinue longer on the present bas1$ an4 1 t 11111 not be to the 

adTantage ot the 8~Qokholders ot the oompany 10 hEr'. them attempt 

to do 80. 

As to the possible future value ot this m1ne, lt~e hard 

to torm any detln1 te opin1on;- Tbe pre sent sbowing 1s not .tt.rao­

ttve end the past reoord is distinotly bad. Deposits ot thi, 

nature are notor1 ously poolte'\y and n.,1 the r on the se olaim., nor 1n 

thsir vioinity bas any paling mine eYer been developed altho 

attempt. to do so have bG8.n made at intervale for the past 50 years 

or more and in the aggrega te a gree t deal ot money has been, SI> nt to 

no ava11. 

I should no t feel Justif1ed in reQomm~ding this mlne 8a 

a new 1n vestIne nt t o anyone but in tbe oase ot t be Alpin Co. 1 t 

a ppears that i;heir s toolthold.ara ~e fao1ng a (boioe oe'tw86n the 

oer teinty o f s\1Bt in1n a 10 IS 01' praot10 '1 allot their pe.at 

lnvestnt3nt or or risking an .d41 t10nel sum of money on the ohanqe 

tha t tb 18 further ouilay may eerve to re duce 'ille preaent losS or 

po a1Dly tVen to aonvert tIl., loss lnto a Pl'Ofit. 

Under the $8 00001 ~lQn , 1 t seems to mEl that "the stook.-
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holders ot toe Alpille 0o .•• (1t able and willing 'to 40 eo) woUld. 
. a..... r:- be well. advised to make ~ last effort to Save tbe oompany, pro-

yided t but only pro't'1484. that they 01e8rly understand tha't aq 

turthe r money whl0h they may put up .111 be tor 8 .in1Ds-samble 

pure and .1mple and llhe.t the onanC)ea 01' t'ail\ll"e are probably 

greater than the ohan.ces ot SUQoes._ 

It tb e Alpine lUning Company shoUld deoide to tOllQw th1e 

oonditional recommendat1on they muat arrange to pay up or fund the 

ex1st1ng obligat1ons of the Company and provide ~OOO,OO tor ex­

plore. '\1 on and development. Tn!8 worle, .... 1 f properly gUld_d,- should 

g1 •• pretty oonclusl va information as to the true Y'alue 0:1' 'the IL1ne. 

If the results are untsYorable the ultimata loss to tn. 
s"'okholclere will probably be inoreased to the ext81lt ot the new 

outlay lees the ne~ value ot any pay-ore that may be mined and 

If the results are feTOr able, then it soems to •• equal17 

essential tbat a further sum of 10.000.00 io t15,OOO.OO sbould be 

aval1abl tor the improve ant ot mining and miUing equlpmen~ and to 

put the ~1n 1 ts.11' in a oon(ll tion to be worked w1 tb ett101enoy and 

eoono.,. 

In olos1118 I d.s1re to espress 1If1 thanks to Mr. Snow tor 

bis oourtesy and mos" Y81u~ble assistanoe 1n th1s 1nvestigation, my 

sinoere regret thet its results .ere not more enoouraging end. !IT 

earnest hope that the Alp1ne 00. Ilay yet be ablB to 80lve 1 t8 prob-

18m 1n a satisfaotory manner. 

Yours verT truly. 
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FOREWORD : 

THE GRBAT A!v1ERIC~l 

By 

Mi les \ . Carpenter , E . M. 

-*~* -*-*-*-*-* -

I N E 

This report is made to condense and bring u, to date a 

mass of information dating bac~ over fifty years on the Great 

American 1 .. :Iine . It is based 0:1 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 . ~uotati ons 

from these reports wi ll be properly credited . 

FROPERTY AND TITLES: 

The Great American Mine group comprises four contiguous 

patent ed minin G claims , Great American, Iv.[ S No . 41, :rorn 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 l,ount5.ins, Cochise County , Arizona . It it. reached over 

12 miles of improved road and 3 miles of good natural road leading 

off Sta te Highway No . 81 , nON being hard surfaced . This h i ghway 

extends from Douglas , the smelter town of the Phelps Dodge Corp~a­

tion, to Cochise, a station on the main line of the Southern acifi~ 

railroad . The distance to Douglas is 41 miles , 15 miles over dirt 

ro ad and 26 mile s over highway . The frei,gh t 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 <i!! 20 . 00 and $;;. 40 on ore 

or concentrate of ~ lOO to ' 150 valuation. The smelter at Douglas 

is not handline:; l ead ore s at th is time . 

TOPOGR PRY : 

A small hill rising a couple hundred feet above the lovJer 

illnnel le vel is the si t e of the mIne . This hi 11 has a medium slope 
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to the north and northeast where the country consi sts of low, 

rounded grass covered hills flanked by a broad shallow arroyo with 

a branch of ~ulphur Springs Vall~J beyond . On the west the ground 

rises rather abruptly. The altitude is about 5 , 000 feet above sea 

1 evel . 

GEOLOGY: 

"The outstanding feature is the intrusion of a dike of 

rhyolite porphyry i.J.nto and through limestone. In the fractured and 

altered zone along the contact between these formations occurs the 

ore deposit . The mode of occurrance is cbaracteristic of southern 

Arizona mineral deposits . The ascending mineral bearing soluticns 

have penetrated the fractures and seams along the contact and made 

out into the limestone beds replacing large areas of the limestone s 

wi th silica and deposi ting therewi th valuable minerals . These solu­

tions evident ly had a bountiful source, est iroated by the areas 

mineralized . " - Gracey (1922) 

"I n the altered and fractured zones , alon the contact 

of the porphyry and limestone which compose·tte mineralized area of 

this deposi t , the mineralizing soluti ons have replaced certain strata 

in the limestone more extensively than others and has followed the 

fractures and seams . This is sLown by the present tunnels . Those 

beds which have been more suscept/able to replaceli.ent by reason 

of. their favora b le chemical composition can be cheaply developed by 

cross-cuts and inclined raises at right angles to the bedding planes . 

Some of these are extensively mi neraliz ed for considerable di stances 

beyond the extent of the present workings . It is ~uite likely tbat 

similar beds will be encountered with deeper work as geo logical 

sections of the district show several hundred f eet of favorable 

Carboniferous beds below these levels . " Orem (1923} 

The pre sent stage of devel opme _ t do e s not make cle ar the 

relation of the porphyry to the ore bodies . The largest body of 

porphyry visable lies east of tbe zO.c.le, and the contact wi th the 
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limestone , where exposed, shows feeble mineralization and no ore 

of comLlercial grade . However, at the south-west end workings is 

a tongue of intensely altered porphyry 4 ft . to 12 ft . in width that 

is expose d for a di stance of about 100 f eet in a southerly direction . 

At the 75 foot tunnel this a ) ears as th e foot - wall of a true contact 

vein dipping steeply eastward wi th are of good grade and wi dtt mak­

ing i~to tee limestone . This porphyry also appears in the southerly 

end of the 40 foot level s ou th . By far the most important ore 

bodies so far opened are in fracture zones in the silicified limestone , 

some distance from any known porphyry . 

ORE DEPOe-IT : 

The outcrop covers the apex of the small hill described 

in a preceding paragraph on topograph~" . It is a comple tely silicifie d 

limestone exceedi~ly hard and wear resisting. A common feature of 

the outcrop is brecciation whic _ Las been followed by intense silici ­

fication , nodules of chert being plentiful. 

"The mineralized area , in the center of the prop~rty is 

well over 1 , 000 feet long and ·froLl 50 to 100 feet wide . It is well 

exposed by the pre sent workings for a length of 500 feet and a width 

of 100 feet . The general striKe of tl e deposi t is 'ffi-SW . The val ues 

contained are silver and gold in the ratio of 3 ounces silver to . 05 

ounces gold , accor.lpanied by some iron pyrite and lead carbonates . The 

exposed ore is almost en tirely 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 are i s i r regularly distributed 

througbout 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 alt e red, hLghly siliceous 

and j ard and is variably colored from the effects of oxidation . " -

Gracey (1922) . 
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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 worki ngs is well al t ered and 

silicified the full len gth of the 1>roperty . The so uth- west drift , 

on the 40 foot level in the 60 foot winze , shovis fair values over 13 

feet and th is should pro ve favorable ground fo r future development 

along the strike . " Orem (1~23) 

DEVELOPMENT : 

"The old workings are scattered covering a s urface area 500 

f .Jet long and 100 feet wide . A large portion c ·A nsists of o~en cuts , 

as mentioned , but sever"c.l l tunnels of varying len gth have been driven 

from them in a westerly direction . Beginning at the northeast end there 

is a large open cu t 50 fee t i n diame t er wi th a fa ce 10 to 20 fe e t 

h i gh on the upper s i de . Two tunnels ha ve been driven from t his cut , 

one 60 and the ot her 20 fee t in e lngth . The se were bo tIl dri ven ou t 

i nto the l i t1es tone " t right angles to the contact but are in mineral­

ized L16 terial throughout their length . Adjoining on the south-west 

and 20 fe e t higher is ano the r l arge cut 100 fe e t l OLg and froru 25 to 40 

f ee t wide with a sho rt tunnel at the south-west end. South-west of 

t t is again the re is a narrow cut 60 f eet in length forming the entrance 

to a tunnel 105 fee t in length . Abo ve thi s 22 fee t highe rand 40 feet 

distant is a small cut ~ ith a 20 foot tunnel . Ab ove this again , 100 

f ee t dist ant and 44 feet higher is another cut 15 f # et in dianeter and 

10 feet deep . Directly sou t h of this latter cut on t h e same level and 

220 feet distant , there is a short tunnel 25 feet in length at the 

face of whic h a winze ho s been sunk to a depth of 60 feet . This is 

the deep est work on the property . At a depth of 25 f eet below the 

collar o f the win:::: e thsre is a drift horth-east 84 feet in lel). g th and 

one to the south- wes t 45 feet in length . In the north- east dritt , 

a t a poi::t 43 f ee t from t eh wi nze , the re i s a cro sscut 12 f eet to the 

east . still furtHer s outh- west from this latter work there is a mnnel 

75 feet l ong wi th a wi nze near the portal . " 



.. 

- 5-

"All the work described, araounting to 3~5 feet of tunnel­

ing, 70 f eet of sinking and 130 feet of drifting, has been done in the 

are deposit and at many points are of paya ble milling grade is ex-

posed . " Graoey (1'322) 

The foregoing detai le d descri pti on of the old wor k i ngs, 

made in 1~22, is applicable today as only a few h U!1dred 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, tee s toping of a c ar load of lead are from the 

lower level of the 60 foot winze and stoping a few oar loads from -the 

la st me n ti one d 75 faa t tunnel. 

New development was begun in the wi nt;;r of 1035 when a 

tunnel was started to follow r oughly the southerly contact , pass be ­

neatb the old workfungs and explore the deposit along th e strike at 

1:h is le vel . Of course , it is planned to connect by rai ses to the old 

wat'kings for ventilation and the economical mining of the ore above . 

This tunnel is now in about 350 f eet , wi th two miners working in the 

face . 

At the present stag e of d t;.; velopment , it is difficult to 

fi gure wi th exactness either the tonnage or the average value . It 

is the type of deposi t mos t gene rally underestimate d by c onserva tiv e 

engineers . 

ORL TO:J.:.iAG1 .AJ.\fD VALUE : 

Eollowi ng laborious measurern.ent s and sampling by Gracey , 

the maps of which are now mis s Ing, he concludes : 

"A c onservati ve e s tima te, tLerefore , of the ore available 

for easy and cheap mining in t _is 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 

contai n over 1,000 tons , estimate , three samples of which gave the 

following: $12 . 80 , ~9 . 15 and Q17 . 60 per ton , or an average of ~ 13 . 30 

per ton . " 
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"'A summary of the expo sed and a vai la ble tonnage an d the 

average value show the followin~ 

North-east end workings 
South- we st end workings 
Dumps 

2 ,000 
10 , 000 

2 , 000 

14 , 000 

tons 
n 

" 

at $10 . 00 $20 ,000 . 00 
tr 13 . 75 137 ; 500 . 00 
rt 13 . 00 26 , 000 . 00 

$a 83 , 500 . 00 

"':ehe inclusi on of probable and possible are woul d greatly 

increase the tonnage estima tes . In fact it is my belief that at least 

double the amount of are given above wi ll be found to exist above 

the deepest point now developed while the possibili ties wi th further 

development are very promising . Millin g ores of the grade now shown, 

occuring in such satisfactory wi dth , and continuing to even moderate 

depths, waul d add a long 1 if e and much pro fi t to the undertaking . n 

--Gracey (1-::122) 
" 

The above figures are based on $20 . 00 per ounce for gold 

and ~pl . OO 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 sto-pe of, the south-west workings , which 

represented the principal part of the 10 , 000 tons of exposed are , the 

or i ginal samplins may be summarized as follows: 

By Gracey 8 sam.ple s, 
By Orem 2 samples, 

10 samples , 

total width 
total width 

69 ft , 
58 ft , 

'-total width 127 ft , 

average value ~14 . 36 
average value ~17 . 85 

average value $15 . 31 

Subsequent to the samplings by Gracey and Orem, the property 

was operated by leasers who shipped 453 tons of ore taken ma inly from 

the south-west are bodies that averaged Gold 0 . 2523 oz . , Silver 26 . 6 oz, 

value in gold $8 . 83 , silver $20 . 48, total $29 . 31 . 

below 

Block 

itA" 
"B" 
fle" 
ltD" 
"E" 

The ore bo die s of the sou th-W 8 st end workings are describ ed 

and the samples 

Loc a tion 

75-ft. shaft , 
75-ft . shaft , 
75-ft . she ft, 
75-ft . shaft, 
75-ft . drift, 

from the severa 1 blocks avera ged as follows: 

upper 15 feet and 25 feet drift N . E . 
40 feet level stope , length 45' S . W~ 
40 ft . level stope , l en g th 90' N . E . 
lower drif t s in 1 ead area , length 70 t • 

contact vein on dump level, dir S . W. 

Av Ore 
Width 

2 ft . 
15 ft . 
15 ft . 

4 ft . 
6 ft . 

* Includes composite of 7-6 ft cuts . 

" 
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Block Num.ber Average Gold Silver Value 
f'amples Length Oz .-Ton Oz .-Ton Per ton 

"A" 3 2 . 0 ft 0 .466 18 . 98 $30 . 94 
liB" 8 11.66 ft 0 .145 10 . 79 1 3 . 22 
"CIf 20 '0 .1 ft 0 .181 13 . 29 16 . 54 
ltD" 6 4 . 0 ft 0 .116 13 .12 19 . 38 (Includes lead) 
"E" 5 6 .. 0 ft 0 . 20 10 . 82 1 6 . 25 

Average 42 8 . 0 ft 0.173 1 2 .56 15 . 72 (Wit{iout lead') 

The tonnage at present a va ilab le scaled downward to compensate for 

incomplete sampling is est i mated in round numbers a t 20 , 000 tons , of 

~13.00 per ton average va l ue, distr i buted : 

North-east end workings 
South - west end wor kings 
Dumps 

2,000 tons 
15 ,000 tons @ 

3~000 tons @ 

20 ,000 tons 

"10.00 
14. . 00 
10.00 

$20 , 000 
210 , 000 

30 , 000 

$260 ,000 

A c'o mparison of this estimate wi th th a t of Gracey ma de 14 

years previousl y shows the character of this deposit . Leasers , with-

out dOing any systematic dev elopment, gutted out at least 453 tons of 

ore tha t averaged $ 29 . 31 ~er ton, and th e mi ne then sb owed more tonnage 

am sligb tly hi gher grade . 

ORE TEST~ AND TREATMENT : 

tiThe ore under con sid erati on , being oxi dize d , ,)resen ts no 

difficu l t treatment problems . TtJe plant required would be simple and 

of standard construction. Lab oratory tests indicate that an extraction 

of 90% , or better , will result with concentration and cyanid J tion of 
, 

the tailings . The c.oncentrates resulti ng fran the tests averaged 

$162 . 40 ~er ton and the ratio of concentration was 100 tons into 

2fl/3 tons . The proportion of recov ery was ap pro xirr::.a tely 32% in the 

concentrates and 68% in the cyanide solutions . " 

"Sulphides will probably occ ur at depth but tbis combinat i on 

trestrae nt sho1illd sti 11 be effective . tI 

"Leaching or percolation tests with i of on percent cyanide 

so l ution on the ore without concentrat ion, ground to pass 48 mesh , 

gave an extraction of 85% of total va lue s . This recovery VJ ruld no 

doubt be higGer in practice witt agitation of the pulp so that direct 

dyanid :::. tion without co ncentration may prove the most economical treat ­

.rr.e nt for t he 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 refe~red to 'were conducted by C. L . 

Orem in the metallur gi aal laboratories of the Universi ty of Arizona 

early in 1923 . Thirty tests were run covering cyaniding by percola­

tion, by agitation and in corubination with table concentrati on . A 

few tests were made with flotation . COITlplete records of these tests 

EIre on hand but herein are essenti al details of a few tests that i ld i -

cate practical treatment methods . 

z All Slin:.e Agitat ion 
Total Oz . }ercent Extracted 

Material Wei{3ht ~i l ver Gold Si lver Gold Total 

Heads 100 . 00 16 . 54 0 . 208 1654 20 . 80 Content 
801 . 24 hrs 100 . 00 13 . 45 , 0 . 100 1345 1'0:1 . 00 81 . 4 ~1 . 4 85 . 00 
Sol . 48 hrs 88 . 8iJ 13 . 97 0 . 1 90 13 91 19 . 00 M . l '0:11 . 4 86 .. 70 
301 . 72 hrs 77 .'78 14 . 21 0 . 11d0 1410 lld . OO 85 . 2 91 . 4 87 . 5 

Tails lJO . OO 2 . 44 0 . 018 244 1 . 80 14 . 8 8 . 6 12 .. 5 Residue 

Cyanide strength 5# per ton solution, ConsU!l tion l-ilJ per ton ore . 

Lin:e used 2# per ton . Solut ion 1 : 1 with ore, Tempe ra ture 14.-21 deg . 

Centigrade . Assays based on mducts . 

This test indicates that 91 . 4% of the go ld content goes 

into solution wi thin 24 hours and tta t no addi tio::1al extraction was 

obtained in 48 hours additional time , and 81 . 4% of the silver is 

dissolved in the first 24 hours whic L increases to 84 . 1% at the end 

of ' 48 hriurs . On a 50 ton p lant this means an addi tional recovery of 

23 oz . silver in the seco~d 24 hours . The further recovery in the 

third 24 hour period is less than 10 ozs . 

Test No . 20-21 Table Concentration & Percolation 

Assay Ozs Extracted ercent 'xtracted 
aterial Wei ~ht Ag Oz Au Oz Sil ver Gold Silver Gold Combined 

Heads 100 . 00 15 . 74 0 . 186 1584. 6 18 . 65 (Content ) 
Concentrates 2 . 73 148 . 22 1 . 220 404 . 6 3 . 33 25 . 5 17 . 9 22 . 9 Total 
801 48 hrs 97 . 27 8 . 56 0 . 130 832 . 6 12 165 52 . 6 67 . 8 57 . 9 80 . 8% 
Sol 72 
Tails 

hrs 91 . 79 9 . 26 0 . 140 64 . 3 . 92 4 . 0 4 . 0 4 . 3 85 . l~~ 
~ 97 . 27 2 . 91 0 . 018 283 . 1 1 . 75 17 . 9 17 . 9 14 . 9 100 . 0% 

re crushed to 48 ~esh , concentrated on a laboratory size 
table , Ratio of concentratio n 36 . 6 to 1 . Table middlings , sands and 
sliwe tailing percolated in a 1 to 1 solution, not built up, strength 
5# , NeCN to ton of solution, aonsumption 1 . 9# er ton ore . Lime used 
2# per ton ore, consumption. l-~ lbs . pel' ton. Terperature 14- 21 deg . C. 
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This test indicates that it wi ll be possible to take off 

a table concentrate co n taining 20-25% of the gold and silver ina 

product with an assay value of about .;ji150 . 00 per ton, a concentrate 

c:r L'le di UlJ hig. grade . About 70% of the me tals r emaininc in the table 

tails are extracted by cyanide leach il1€ in 48 hours on contact, which 

rises to 76% in 72 hours of contact . 

Another metallurgical test of this ore was made in lViay of 

the current year by the Southwestern Engineering COI:ipany, Los Angeles , 

The ore was low grade, assaying: Gold 0.12 oz . , silver 10 . 9 oz . , per 

ton. 

This test was 'iuite complete using flotation, gravity 

concentration and cyanidation, singly and in various combinat i ons . The 

results are set forth in a len gthy report which is available for 

inspection, but herein are quoted onl y the salient pOints of the 

conc lusions . 

"It is concluded froL'l the result s of the testing conducted 

that 65 to 70% of the gold and silver cen be recovered by straight 

flotation. The rougper flotation concentrates produced varied from 

1 . 24 oz . gold and 111 . 85 oz . silver ~ er ton with a ratio of congentra­

tion of 14 . 58:1 , t 2 . 64 oz . go ld and 245 . 85 oz . silver pe .L' ton 

witt a ratio of concentration of 33 . 33 : 1 . In practice a ratio of 

concentration of approximately 30~1 can be expected and tile 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 flot&tion-cyanid ", tion recovery of 84% of tbe gold and 76% 

of the silver can be obta ined . With 48 hours agitation, the gold re­

covery would probably be increa sed to a total of 'Jl% . " 

"Direct cyanide agitation of the crude ore results in 

extractions of 83 to 91% of the gold and 76 to 78% of the s.ilver . " 

"Separation of the sands froffi flotation tailings followed 

by cyanide leaching does not yield sufficient additional recovery to 

justify the operations . " 
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"Either direct cyanide agitation of the crude ore, or flo­

tati on followe d by cyani de a gi ta tion of the tailings results in higher 

extraction than straight flotation . The ca:pital investment would be 

muct lower for a straight flotation plant than for a combination flo­

tati on-cyanide plant or an all-cyanide plant . " 

A detailed study o f test results from both sOurces shows 

that cyanide-agitation maKes a satisfactory extraction of the combined 

me tals, Orem obtaining 86 . 7% and the .southwestern 82 . 4% on a 48 hour 

treatment . The high er ?ercentage extr action in Orem's tests is 

doubtless due to using a higher grade of ore . Orem extracted 15 . 28 

from. ore assayinG ~:)17 . 63 per to n; Southwestern extracted 'l(10 . 37 fram 

ore assaying ~12 . 50 per ton . 

The tests indicate th8lt it will be difficult to reduce the 

average value of the tailing below ~2 . 20 per ton, regardless of grade , 

sinc e the lower lini ts of tailing assays were . 01 to . 015 OZ . gold 

and 2 . 3 oz . silver . Hence the overall extraction will probably drop 

below 80% on $10 ore and exceed 85% on ~20 are . 

The Southvlestern di scouraged the use of cyanide leaching f 

sands, but their tests were not conclusive . Orem's tests show that 

percolation is feasible . 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 hOLrs on ore that was crushed only to 10 mesh . He concludes, after 

a sizinC test on 48 mesh tailing: "No use crushine as fine as 48 

mesh . Length of contact more important than fine crushing . " However , 

medium crushing does shorten the time necessary to get a given ex­

tracti on . 

Before deciding upon a tre8trc.ent metJod the following should 

be carefully tested: Crusb in ball Bill dischar 6i:J.g onto a gravity 

table , taKing off a high g.J.' ade concentrate and throwing middlings and 

sands to classifier set at about 30 mesh . Return oversize to ball 

mill and run undersize to leaching ta nks of sufficien t capaci ty 'to 

give three to four days conta ct . 
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Tbe cost of sucb a plant will be little if any more ttan 

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

to 75% of tbe recovered me tals in form of bullion wbich will bring tbe 

full mint price . Tbe extraction sbould approach that of a cyanide 

agitation plant and the operatineS cost will be considerably less . 

This plan of trJatment has the further advantage of recovering a @od 

percentage of the lead in table concentrates . Tbis lead would be 

lost in a cyanide agitation plant . The recL,vered lead s10uld go a 

lon..., ways toward 9aying tbe L18rketing expense of the table concentrates. 

On the basi s of 50 tens daily capacity dlbe plant cost 

should be $15,000 to $20 , 000 for flot at ion or gravity concentration 

followed by cyanide leacbi 19 . It 'liould re \d.uire $25 , 000 to $30 , 000 

far a wortb wbiree cyanide agitation plant . 

~ATER = 

A sbaft on anotter property reported capable of fGrnishing 

20 , 000 gallons per day is the source of water for the rJ.illing opera­

ti on , reCtuiring for deli very a 1-13 mile pipe line . 

CC,.WL USIG.L~ ~ 

After five full days spent on tbe property and a thorougb 

study of the ma];ls , assay records and reports , I am convinced that the 

Great American Hne is a valuable property based on are actually in 

sigbt, and it is my opinion that further development will increase 

tr is value many time s . Al though the returns from ore already marke ted 

plus the gross value of ore now exposed pass ~350 , 000 the deposi tis 

probably only scratched . 

It is in an area where min.es in the same general formation 

ha ve gone to depth and ")ro duced mil lion s in metals . The camps of' 

Bi sbee , Tombstone, Courtland, Gle ason and Common wealth (Pearce) 

suggest the possibilities, though I do not expect this mine to reach 

tee magni tude of the mines named . However , condi·tions indicate the 

probability of ore production from t:.is property runni ng into the 

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

able workinC conditions, production can be reached with a negligible 

chance of loss . WitL economical and skillful handling, the only chance 

is how large the "profi ts will be. It is inconceivable that the present 

ore exposures could all fail before enough profi t was realized to repay 

the cost of required development and milling plant . 

Therefore, I recommend the Great Amer ican ~[ine as an exception-

al property , carrying not only rare factors of safety but strong promise 

of making a real mine under further development . 

Two plans of operati on are suggested, depending upon tbe amount 

of capital available, either "-ef ,,,hich should be successful . 

1st . n intensive development campaign in which the lower 

tunnel is driven under the old workings and the heart of trie hill 

intelligently explored. The question of mil ling pl ant and pcrnanent 

mine openings for production will follow tbe results of tbe explorat ion. 

2nd . A minimum development to ~rovide an economical metLod 

for extrac ting ore to s u"pply a 50 -ton mi llin e;, plan t, wbi c b should be 

erected as quickly as po' si ble and the further development of the mine 

carried on from the profi ts of the mill operation . 

[eentime, larger scale ore tests should be made , the most 

suitable flow sheet decided upon and a mill designed . With the ore 

already known a 50-ton mill is justified, but a feW hundred feet more 

dev '310pnent in the tunnel is likely to prove the need of more mill 

ca?aci ty . 

The capital required is roughly estimated at ~40 , 000 1'or tbe 

second p lan, lJ rovided no ore wba tever is developed beyond tb e pre sen t 

lcnown tonnage . In the highly probable event of opening shipping ~rade 

ore by even a small amount of development, tben this amount might be 

cut down sub stantial ly. 

For tha first p lan of 'tearing open the e;round' , the capi tal. 

reuirerlLent is difficult to f ,) resee . If ore of shipping grade is 

opened , then it would justify a larger and robably more expensive ;?lant 

and the recUJ.ired capita 1 mi01t 

Decenber 8 , 1936 . 
No . 350, C"' ta te of \rizona . 

reach ~100 ,000 or even more . 
Respectfully submitted , " 
Signed - Mil:;s ,,1 . Carpenter , E . ~ . 
Registered Mining ~ngineer . 
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BUSI NESS S~T-UP 

\ 
Payment for the property is tbru roy lties on production. The 

fIXed ~YL1ent s are .10 , 000 due ~ept . 1, 1~3?; ,4J , 0~ due I, 1~38 . 

e 'P8 rcent of the sme Iter or mint r etur ns are a ,Ii ed to the St;, ay -

rnents . 1'he balance of the purchase price is carried on royal ty ay -

I:'E nt[. , ?ayable when and if produced . 

TLe following table.s indicate how tLe aylllents would accrue 

under 0 eration of a 50-ton milling p l ant and an investment of ~3 ,uOO 

the smallest scale operation deer.-ed feasible . The first figure of 

.. 150,000 c;.ross recovery is based on 81 . 77~ recovery of the metals es-

timated to be in sight . Subsequent fi dEes assume ~10 . 00 per ton net 

recovery • 

Totals 
Gross Recovery from 14,000 tons in sight 

De due t royalty payments ~ 20% 
" 150 , 000 

30 ,9ge 
Payfuents rofits 

Less Operating Expense 

Less Investment 

Add rJreckage val ue of equi pment 
Operating ~rofi t 

120 , 000 
50 ,000 
70 , 000 
30 , 000 
40 , 000 

6 ,000 
46 , 000 

~----------------- ---------------------------- ---

Gross Recovery from next 5,000 tons 
educt royal ty payments 20% 

Le ss Ope ra ting Expense 
Le s s De ve lOJ;lmen t 

:J> 17 , 500 
5 , 000 

Less Adoit i anal depreCiation 
perating Profit 

'i( 50 , 000 
10 , 000 
40 , 000 

22 ;500 
17 , 500 

1 , 000 
'1(16 , 500 

30 ,000 ~'46 000 . , 

~,40 , 000 v 62 , 500 

Gross ecovery from next 30,000 tons 
De due t royal ty payment s 15% - - - - -

- - - - ~ . 
300 , 000 _ ~~~ 

45 , 0 ° --1~ 
255 , 000 

Le ss Operating Ex ense 'i/'105 , 00 
Less Development 30 , 0 ° 
Less Repairs & e lacem~ts~1~5~,~0~0~0 ________ ~1~5~0~, 0~0~0~ ° erating r ofit 105,000 '85 , 000 3:67,500 

--------------------------------------------------
- - - - - -

GrQ3 s Recovery from next 50 , 000 tons 
Ded uct royalty payme.n t 5t;'b - - - - - - - -

50 ° , 0 0 '· I . II 1__ J 

25 , 000 ' ,oitlJu ~'V 

Less 
Le ss 
Less 

Ope ra ting Ex~nse 
Developn e nt 

'11'175,000 
50 , 000 

475 , 000 '/~ . ~~ 

Repairs and Replace-
ments 25 , 000 250 ; 000 

Operating Pro~f7i~t~--------~ar.·2~2~5~, 0~0~0~ '11'110 , 000 392 , 500 

--------------------------------------------------
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The President stated that the stockholders 8ho~ld also be req~ested 
to amend Seotion 34 of the By-Laws so as to eliminate the req~irement 
that the date of original iss~e of oertifioates of preferred stook sho~ld 
be stamped on said certifioates. Thereupon,on motion d~ly seoonded,the 
following Resol~tion was ~imo~sly adopted: 

RESOLVED,that at the meeting of the stockholders of this company 
oalled for the p~rpose of considering an amendment to the 

Artioles of Inoorporation of this Company the stookholders be requested 
to amend Seotion 34 of the By-Laws of the Company so that the same shall 
read as follows: 

"Seotion 34. The certificates ot stook of the oorporation 
shall be n~bered and a reoord of the issuanoe of said oertifi­
oates entered in the books of the oorporation 8a they are 
issued. All oertifioates of stock of the oorporation shall be 
signed by the President, {or Vice-President) ,and Treas~rer,(or 
Assistant Treas~rer) ,and shall bear the oorporate seal." 

( - ~.(~ 

1 

-<;10 . __ 

-.. ~.---. 
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No. 

\ 
METEOR CRATER EXPLORATION &: MINING COMPANY 

Incorporated nnder the laws of the state of Delaware. 

Shares of Preferred Stook - par val~e of $lOO.eaoh. 
Shares of Oommon stock witho~t nominal or par value. 

THIS IS TO CERTIFY that 

SHARES. 

is the owner of f~lly paid and non-asse8sable shares 
of the ~ 7%. o wmnlat ive Preferred Stook,of the par val~e of $lOO.eaoh ~ 

: common Stock witho~t nominal or par val~e 
of ~EOR CRATER EXPLORATIDN & MINING COMPANY, transferable in person 

or by d~ly a~thorized attorney ~pon s~rrender of this oertifioate properly 

endorsed. 

For a f~ll statement of the rights,privileges and restriotions, 
limitations and preferenoes of the 7% Cwm~lative Preferred Stook and 
the Common stock reterence is made to Article 4 of the certificate of 
Incorporation,as amended,a oopy of said Article 4 of the oertifioate of 
Incorporation as amended being printed in t~ll ~pon the baok of this 
certifioate. . 

This certifioate and the shares represented t~~i'»lftare issued and 
. shall be held subjeot to all the provisions of t~~~!tifioate of In­
corporation of the Oompany,a copy of which is on rile at the office of 
the Registrar,and to all of whioh provisions the holder,by the acceptance 
hereof,assente. 

ThiS oertifioate is not valid ~til registered by the Registrar. ­

WITNESS the seal of the corporation and the signat~es of its d~ly 
a~thorized officers this day of 19 • > 

" '. 

( seal) 
po. 

~ 
.p 
G) 
J..4 
o 
G) 

CIl 

.p 

~ 

METEOR ORATER EXPLORATION & MINING OOMPANY 
By 

Treas~er. 

President 
Vice-President. 

NOTE: The form of preferred and common will be the 
same exoept for the third line • 

On the baok will be printed Artiole 4 of the Certifi­
oate of Inoorporation as amended,a copy of which will 
be fo~nd in the min~tes of the c~rent meeting of 
Directors. Thi~ not to be inserted in the min~te 
book and is for information only. Canoelled printed 
certificates may be p~t in the min~te book later. 
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.. (CQ._y) 

ARTHUR H . GRACl1Y 
Mi ning Engineer 

Tuc son, Arizona . 
February 20th , 1923. 

The followin g is a brief outline of my exper ience as a 

mining engineer and opera tor 

After passing t he matriculati on examination for Queen 's 

University, Kingston , Ontario, I went to Arizona and entered the 

employ of the Phoenix Mining Company, Cave Creek , Ar izona , as a 

mill man . This was in 1888. From 1889 to 1895 I was employed in 

various capacities in mines and mills in Amador County, California , 

and operated a custom mill for a time . In 1896 was assistant super­

intendent for the Southwestern Mini ng Company at El Dorado Canyon, 

Lin co ln Co ., Nevada , where silver-gold ores were mined and milled . 

In 18~7 and 1898 I attended the School of Mi nes at ~ueen 's University , 

Ki nGston , Ontario , taking third and fo urth year work and Vias Employed 

by the Ontario Government to examine and report on mineral areas in 

various parts of the provine e . In 18-J9 I was sent to Bri tish Col-

umbia as engineer and manager for the London and B. C. Goldfields 

Development and Explora ti on Company and the Oro ining and .1';1i lling 

Company of which compani es Sir George E. Foster, the Finance Minister 

of Canada, was the head . I remained in Bri tish Columbia for 16 years 

during wti ch ti me I acted as engineer, manager or president and 

manager for various compani es among them bei n g t Le Silver I..,i,ue en r'J1in-

ing Co pany , The Imper ial Development Syndicate, The Eva Gold rAines , 

Ltd., The Athabasca -Venus Ltd ., The Dundee Mines Ltd., and the 

Nugget Gold Mines , Lt d . Since 1 915 I have been examining properties 

for myself and others in California, Ne vada, Ar izona, Sonora and 

C'inaloa, l1exi co . 

(Si gned) A. H. Gracey . 
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-THE GREAT A ER ICAN MINE --

By 

Miles M. Oarpenter, E. M. 

FOREWORD: 

This report is made to oondense and ring up to date a 

mass of information dating back: over f1fty years on the Great 

ADcrican Mine. It is based on five full days study of the property 

during a period of three months, together with data from reparts 

by A. H. Graoey and C. L. Oram, both of whom are mining engineers of 

reoognized standing, personally known to the writer. 

from these reports will be properly oredited. 

uotat1ons 

PROPERTY AND TITLES: 

The Great Amerioan Mine group oomprises four oontiguous 

1'a tent ed mining olaims, Great American t M S No. 41, Horn Silver M S 

No. 42, Sulphurette and Alioe, No. 1262, total area ?6 aores. 

SITUATION; 

The property is. looated en the north-east slope of the 

Swisshelm Mountains, Cochise Coun~, Arizona. It 1s reacbed over 

12 mile s of improved road and :3 m1les of' good natural road leading 

off State Highway No. 81, nCM being hard surfaoed. This highway 

extends from Douglas. the emel tar town of the Phelps Dodge · Corper a­

tion, to Cochise, a station on the main line of the Southern Paoific 

railroad. The distanoe to Douglas is 41 m1les, 15 nile s over dirt 

road and 26 mile s over highway. The fre1gh t rate :from Douglas to 

El Paso, location of tho lead smelter of the A. S. & R. Company, 

is $2 .00 per ton on ore valued at $15 .00 to 20.00 and ~.40 on ore 

or concen tra te of $100 to 150 valua tion. The smel tar at Douglas 

is not handling lead are s at th is time. 

TOPOGRAPHY: 

A small hill rising a couple hundred teet above the lower 

mnnel level is the site of the mine. This hill bas a medium slope 
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to the north and northeast where Ule oountry oonsists of low, 

rounded grass oovered hills flanked by a broad shallow arroyo with 

a branch ot Sulphur Springs Valleu beyond. On the west the ground 

rises rather abruptly. The altitude is about 5,000 teet above sea 

level. \ 

GEOLOGY: 

"The outstanding teature is the intrusion of a dike ot 

rhyolite porphyry imt 0 and 1hrougb limestone. In the traotured and 

altered zone along the oontaot between these formations oocurs the 

ore deposit. The mode of ooourrance is oharaoteristic of Southern 

Arizona mineral deposits. The asoending mineral bearing soluticns 

have penetrated the traoture. and seams along the oontaot and made 

out into the limestone beds replao1ng large areas of the 11mestones 

with s11ioa and depositing therewith valuable mineralse These solu­

tions evldently had a bountlful souroe, estimated by the areas 

mlnera11zed." - Graoey (1922) 

"In the altered and fraotured zones, along the oontaot 

of the porphyry and 11mestone wh10h oompose the mlnera11zed area ot 

th1s deposit, the mineralizing solutions have replaoed oertain strata 

in the 11mestone more extensively than others and has followed the 

fraotures and seams. This is shown by the present tunnels. Those 

beds whioh have been more Buscept1able to replaoement by reason 

of their favorable ohemical oomposition oan be oheaply developed by 

cross-outs and ino11ned ra1ses at right angles to the bedding planes. 

Some Of the se are extensively mineralized for consl derable d1 stanoes 

beyond the extent ot the present workings. It 1s quite 11kely that 

siml1ar beds wl11 be enoountered wi th deeper work as geologioal 

seotions of 'the d1 str1ct show several hundred teet ot tavorable 

Carboniferous beds below these levels." Or~ (li23) 

The present stage of developme .l t does not make olear the 

relation of the porphyry to the ore bodies. The largest body ot 

porphyry vlsable lies east of the zone, and the oontaot with the 
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limestone t where exposed, shows feeble mineralization and no ore 

of oommeroial 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 distanoe of about 100 teet 1n a southerly direotion. 

At the 75 foot tWlnel this a ppears as th e foot-wall of a true oontaot 

vein dipping steeply eastward w1th ore of gpod grade and w1dth mak­

ing into tee limestone. This porphyry a180 appears in the southerly 

end of the 40 foot level sou th. By far the mo st important ore 

bodies so tar opened are 1n fraoture zones in the si110ified limestont. 

some distanoe from any known porphyry. 

ORE DEPOsIT: 

The outorop oovers the apex of the small h111 desoribed 

-

in a preoeding paragraph on topography . It is a oompletely s11i01fie d 

limestone exoeedlnly hard and wear resisting. A oommon feature of 

the outorop is breooiation whioh has been followed by intense silioi­

fioation, nodulas of ohert being plentiful. 

"The minera11zed area, 1n the oenter of the property is 

well over 1,000 teet long end from 50 to 100 feet wi de. It is well 

exposed by the pre sent workings tor a length ot 500 teet and a width 

of 100 teet. The general striKe of the deposi t is NE-SW. The val ues 

oontained are silver and gold in the ratio of 3 ounoes silver to .05 

ounces spld, aooompan1ed by some iron pyrite end lead oarbonates. The 

exposed ore is almost en tlrely oXidized. A portion or the 8>ld is 

tree and some native silver 1s shown but the latter ooours ohiefly 

in the ohloride torm. High grade ore is 1rregularly distributed 

througbout the deposit and all former operations wereoonfined to 

mining these, leav1ng the lower grades behind. All of the deposit 

carries some value. The gangue is muoh altered, highly siliceous 

and bard and 1s variably oolored from the effeots of oxidation." -

Graoey (1922). 



• 

-4-

"The present workings do not determine tbe lateral extent 

of the ore body nor the distanoe along the strike. The mineralized. 

area southwest beyond the present 11 orl.ti ngs is well al tered and 

silIcified the full lengtb of the property. The south-west drift, 
I -

al the 40 toot level in tbe 60 foot winze, show s fair values over 13 

.eet and this should prove favorable ground for future development 

along the strike." - Oram (1923) 

DEVELOPMENT: 

"The old workings are scattered oovering a surfaoe area 500 

f eet long end 100 feet wide. A large portion oonsists of open outs, 

a6 ~ntioned. but seve ra l tunnels of varying length heve been driven 

from them 1n a westerly ,,:~l1reot1on ".. BeginnIng at the northeast end there 

'is a large open cut 50 feet in' diame ter wi tb a face 10 to 20 teet 

higb on the uppe r side. Two tunnels have been dri ven from tbi s cut t 

one 60 and the otber 20 teet 1n elngth. These were both dr1 ven out 

into the limestone at right angles to tbe oaotaot but are 1n mineral­

ized Iris terial throughout th eir length. Adjoining on the south-West 

and 20 teet higher is another large out 100 fee t long and from 25 to 40 

teet wide w1 th a short tunnel at the sou th-west end. South-west of 

t h is again there is a narrow out 60 teet in length forming the entranoe 

to a tunnel 105 feet 1n length. Above th1s 22 feet higher and 40 teet 

distant 1s a small out with a 20 foot tunnel. Above this a~in. 100 

feet distant end 44 teet higher is another cut 15 ffet 1n d1ameter and 

10 feet deep. Directly sou th of this latter out on the same level and 

220 flet distant, there is a short tunnel 25 teet in length at the 

face of wh1ch a winze ha s been sunk to a depth of 60 feet. This is 

the deepest work on the propert,y. At 8 depth ot 25 feet below the 

collar of the winze there is a drift nortb·east 84 feet in length aDd 

one to the south-west 45 teet in length. In the north-east drift. 

at a point 43 teet from teh winze, there is a orosscut la teet to the 

east. Still t'urthe r south-west trom this latter work taere is a mnnel 

75 feet long with a winze near the portal." 
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"All the worle desoribed t amounting to 30 feet of tunnel­

ing, 70 feet of sinking and 130 teet of drifting, bas been done ln the 

are deposi t and at m:any points ore of payable milling grade is ex-

posed." Graoey (1922) 

The foregoiD8 detalled description of the old work i ngs, 

made in 1922, is appllcabl.e today as only a few hundred tons of are 

were gouged from the BOuth-west end workings and shipped dur1ng the 

lnterim. The notlceable changes are tbe widening of tlle drifts on 

the 40 toot level, tba stoplng of a car load of lead ore trom the 

lower level of' the 60 toot winze and stoping a tew oar loads fran the 

1a st mentioned 75 toot tunnel. 

Bew devalopment was begun 1n the wi nter of 1935 when a 

tunnel was started to tallow roughly the southerly contact, pass be­

neath the old workings and explore the deposit along the strike at 

1b 1s 1e vel. Ot course, 1 t 1s planned to ccnnect by raises to the old 

wcrk:lngs for ventilation and the eoonomical mining or the ore above. 

This tunnel is now ln about 350 teet. wi th two mlners working in the 

face. 

At the present stage of dev elopment, it is diffioult 1X> 

t1 gll'e w1 th exaotness el ther the tonnage or the average value. It 

is the type of deposit most generally underestimated by oons~rvat1ve 

eDglneers. 

ORE TONNAGE AND VALU!: 

lrol1011ing laborious measurement s and sampling by Gracey, 

the maps of whioh are now missing, he oonoludes: 

-A oonservat1ve estlmate, t t erefore, of the ore available 

tor easy and cheap mining ln t ris block or ground (south-west workings) 

down to an average depth of 50 teet below the surfaoe is 10,000 tOD.S, 

averaging in value $13.75 per ton. The reject dumps at tbese workings 

oontain over 1,000 tons. estimate, three sruaples or wbLoh gave tbe 

folloWing: $12.80, 9.15 and 17.60 per ton. or an average or 113.30 

per ton." 
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"A swnmary of the exposed and available tonnage and the 

average value show the tollowing: 

Horth-east end workings 
Sou til-west end workings 
Dumps 

2 ',000 tons at 
10,000" It 

2,000" " 
14,000 

10.00 
13.75 
13.00 

20;000.00 
137;500.00 

26,000.00 
t1.83,500.00 " 

"lJ:be inolusion or probable and possible ore woul d greatly 

inorease the tonnag~ est1ma tee. In fact it is my beliet that at least 

double. the amount of ore ~iven above wl11 be found to exist above 

the deepest point now developed while the posslbilitles wltD turther 

developnent are very promising. Milling ores of the grade now shOwn, 

occuri ng in suoh satlsractory wldth, and cont1nuing to even moderate 

depths, would add a long life and muoh profi t to the undertaking." 

--Graoey (1922) 

The above figures are based on 20.00 per ounce for gold 

Sld t1.00 per ounce tor sUver. At the present price ot .35.00 and 

to.77 respeotively, the value 1s a tew oents per ton higher. 

In the 40 ft. level stope of the south-west worklngs, whlch 

represented the prinoipal part of the 10,000 tons or exposed ore, the 

original sampling may be summarized as tollows: 

By Grace,y B samples, total width 6~ tt. average value .14.36 
By Orem 2 samples, total width 58 ft, average value .17.85 - -10 samples, total width 127 tt, average value $15.31 

Subsequent to the samplings by Gracey and Orem. the property 

was opera ted by leasers wh 0 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, 8i~ver #20.48, total $29.31. 

The are bo dies of the sou tb-west end workings are desorib ed 

below and the samples from the severa 1 blooks averaged as follows: 

Block Location 

"Aft 75-rt. shaft,. upper 15 feet and 25 feet drift N.E. 
"B" 75-ft. Shaft. 40 teet level stope, length 45' s. 
"C" 75-ft. shaft, 40 ft. level stope, length 90' N.E .. 
ltD" 75-ft. shaft, lower drifts in lead area, length 70'. 
"Eft 75-tt. drift, oontact vein on dump level. d1r S.W. 

* Includes composite of 7·6 tt cuts. 

Av Ore 
Width 

2 rt. 
15 tt. 
15 ft. 

4 ft. 
6 ft. 
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Block: Number Average Gold S1lver Value 
Sampl~s Length Oz.-Ton Oz.-Ton Per ton 

"A" 5 2.0 tt 0.466 18.98 30.94-
"Eft 8 11.66 tt 0.145 10.79 13.22 
"0" 20 9.1 rt 0.181 13.29 16.54 
"D" 6 4.0 rt 0,116 13.12 19.38 (Includes lead) 
"E" 5 6.0 tt O·~20 10.82 16.25 

Average 42 8.0 ft 0.1'13 12.56 ll).'l2 (W1 thout lB ad) 

The tonnage ~t pres~nt available scaled downward to compensate tor , 
incomplete sampling 1s e~tImated in round numbers at 20 .000 tons. of 

13.00 per ton average value, distributed: 

Nortb-eas~ end work1nss 
South-west end·workings 
Dumps 

" 

2iOOO tone C t10.00 
15,000 tons C 14.00 
3~000 tons 0 10.00 

20,000 tons 

$20,000 
210.000 
30! 000 

$260.000 

A c:tomparlson of tllls estimate w1 tb that of Graoey made ·14 

years previously shows the character of this deposit. Less8rs. wi'tb­

out dOing any systematIc davelopment, gutted out at least 453 tans 9t 

ore that averaged 29.31 per ton, and the mi ne then Slowed more tonnage 

am sll€ll tly higher grade. 

ORE TESTS AND TREATMENT: 

"The ore under conSideration, being oxidized, presents no 

difficult treatment problems. The plant required would be s~ple aDd 

of standard construotion. Laboratory tests indioate that an extraotion 

or l)~t or better, 1fill result with conoentration and oye.nld ti Uon of 

the tailings. The oonoentrates .ream ting fran tbe tests averaged 

162.40 per ton and the ratio of oonoentration was 100 tons into . 
~1/3 tons. The proportion 01' reoovery was approximately 32% 1n the 

conoentrates and ~ 1n the oyanide solutions." 

"SUlph1des w111 probably occur at depth but tb1s aombinat1on 

treatment shoeld still be effeotive." 

"Leaohing or per-colation tests 111 th i of one percent oyanide 

solution on the ore without oonoentrat1on, ground ~ pass 48 mesh. 

gave an extraotion ot 8. 01' total value s. This recovery ViOl Id no 

doubt be higber 1n practioe i th agi tatton of the pulp so that direct 

dyanidation without concentraticn lD8y prove the most eoonomical treat­

lIl3nt for the oxidized ores. Complete tests are now being made and flow 
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sheet and mill plans worked out." - Gr8o~ (1922) 

The addItional tests refe rred to were oonduoted by C. L. 

Ore 1n the metallurg1aal laborator1es of the Universl ty of Arizona 

early in 1923. Thirty tests were run oovering oyan1ding by peroola­

tion, by agitation and in oombination wi th table conoentration. A 

few tests were made with flotation. Complete records of these tests 

are on hand but bereln are assent! al details of a fell tests that indl-

oate praotioal treatment methods. 

Test No. 29 . All Slime Asltatlon 
Assay Tot81 Oz. Percent Extracted 

lIaterla1 Weight Ag Oz Au Oz Silver Gold Silver Gold . Total - -
Heads 100.00 1.6.54 0.208 16M 20.80 -- Content 

Sol.24 bra 100.00 13.45 O.l~O 1345 19.00 81.4 91..4 85.00 
Sol.48 brs 88.89 13.97 0.190 13~1 19.00 84.1 91.4 86.70 
Sol.72 brs 77.78 14.21 O.lgO 1410 19.00 85.2 91.4 87.5 · 

Tails 100.00 2.44 0.018 244 1.80 14.8 8.6 12.5 Residue · 

Cyanide strength 5# per ton solut1on, ConsumptIon l-i# per ton ore • 

Lime used 21 per ton. Solut 10n 1: 1 with ore. Tempe ra ture 14-21 deg. 

Centigrade. AseBys based on pl'Oducts. 

This test indicates th6~ 91.4~ or the gold o<:ntent goes 

into solution wi thin 24 .hours and tha t no addi tional extraction was 

obtained in 48 hours additIonal time. aDd 81.~ ot 'the silver 1s 

dissolved in the f1rst 24 hours whioh increases to 84.1% at the end 

ot 48 hours. On a 50 ton plant this means an addit10nal reaovery or 
23 oz. silver in the seoond 24 hours. The further reoovery 1n the 

\ 
tbird 24 hour petiod 1s less than 10 ozs. 

Test No. 20-21 Table Conoentration & Peroolation 

Assay Ozs Extracted Percent Extraoted 
Material Weisbt AS; · Oz Au Oz Silver Gold Silver ~ Combined 

Beads 100.00 15.74 0.186 1584.6 18.65 -- -- -- (Content) 
Con centra te s 2.73 148.22 1.220 404.6 3.33 25.5 17.9 22.9 Total 
Sol 48 brs 97.27 8.56 0.130 852.6 12165 52.6 6'1.8 57.~ 80.~ 

85.~ Sol 72 hrs 91.79 9.26 0 .. 140 64.3 .~2 4.0 4.0 4.3 
Tails 9'7.27 2.91 0.018 283.1 1.75 17.9 17.9 14.9 lOO.~ 

, 
Ore oruShed to 48 mesh, oonoentraied on a laboratory size 

table, Batio ot concentration 36.6 to 1. Table m1ddlings, sands and 
slime tailing peroolated 1n a 1 to 1 solution .. not bUilt up, strength 
5#, NaCN to ton of solut10n, 80118um.ptlon 1. __ 1 per ton ore. L1me used 
2# per ton ore, oonsumption l-i lbs. per ton. Terperature .14-21 deg. C. 

"-
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This test indi oates thst it will be possi ble to ta Ite off 

a table oonoentrate oontaining 20-25% of the gold and silver lna 

product with an assay value of about 150.00 per -oon, a oonoentrate 

c£ mad! um high grade. About?CY/tJ of the me tsls remaining in the table 

taUs are extraoted by oyanide leaohing in 48 hours on oontact, whioh 

rises to ?eq. 1n 72 hours of oontaot. 

Another metallurgioal test ot this ore was made in May of 

the/ourrent year by the Bouthwestexn Engineering Company, Los Angeles, , 

The ore was low grade, assaying: Gold 0.12 oz., s~lver 10.i oz., per 

ton. 

This test was quite oomplete using flotat1on, grav1ty 

conoentration and oyanidation~ singly and in various oombinations. The 

results are set torth in a lengthy report whioh is available tor 

inspeotion, but here1n are quoted only the salient pOints of the 

conolus10ns. 

"It 1s conoluded from the results of the testing conduoted 

the t 65 to ?O% of the gpld and silver oan be reoovered by straight 

notatiaa. The rcugher flotation oonoentrates produced varied tran 

1.24 oz. gold and 111.85 oz. silver per ton wi th a ratio of oonpentra­

t10n of 14.58: 1, t o 2.64 oz. gold and 245.85 oz. silver pel' ton 

with a rat! 0 of oonoentrati en ot 33 . 33: 1. In practloe a ratio of 
, 

oonoentrat1on of approximately 30: 1 oan be expeoted an d th e cono-en-

trate grade should assay approx1ma tell' 2.6 oz. gold and 240 Oz. silver 

per ton.-

"By oyanide ag1 tat1 on of the flotation tailings tor 24 

hours, total tlotation-cyanidation reoovery of 84~ de the BPld and ?6~ 

of the silver can be obtaIned. With 48 hours agitation, the gold re­

oovery would probably be inoreased to a total of gl1t." 

"Direct oyanide agitat10n ot the crude ore results in 

extract10ns of 83 to 91% of the gold and '16 to 7&1> of the si lver." 

"Separat10n of the sands from flotation tailings followed 

by cyanide leaohing does not yield suff1cient additional reoovery to 

justify the . operatIons." 
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"Eitber direct oyanide ag1tation of the orude ore, or tlo­

tati on followed by oyanide agi ta tion ot the tailings results in higher 

extract10n than straight flotation. The cap1tal 1nvestment would be 

.noh lower for a straight flotation plant than for a oomb1nation flo­

tation-cyan1de plant or an · all-~anide plant." 
I 

A detailed study of test results from both sou roes shows 

that cyanide-agitatIon makes a satisfaotory extraotion of the oombined 

me tels t Orem ob.talning 86.7~ and the Southwestern 82 .4~ on a 48 hour 

treatment. The higher ,ercentage extraotion in Orem's tests is 

doubtless due to us1 ng a higher grade of ore. Orem extracted t15.28 

trom are assay1ng 17.63 per ton; Southwestern extraoted $10.37 from 

ore assaying $12.50 ,per ton. 

The tests indi eate ·that it w11l be dir:riou!t to reduce the 

average value ot the tailing below 2.20 per ton, regardless of grade, 

sinoe the lower lim! ts of' ta111ng assays were, .01 to .015 oz. gold 

and 2.3 oz. silver. Henoe the overall extraction will probably drop 

below a~ on tlO ore and exoeed 85~ on 20 ore. 

The Southwestern d1 scouraged the use of cy snide leaohing of 

sends, but their tests were not conolusive. Orem's tests show that 

percolation 1s feasible. Be extraoted 81.&,{. of tbe gold and 6O.~ 

of the silver 1n 72 hours, wh1c h rose to 89 .2~ gold and 6~ a11 ver 1n 

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 oontact more important than fine orushing." However, 

medium orushing does shorten the time neoessary to get a gi ven ex­

traction. 

Before deoiding upon a trea tment metbod the following should 

be o are fully tested: Crush 1n ball mill di sohar ging onto a gI'a vi ty .. 
table, taking ott a high grade concentrate and throwing middlings and 

saDds to classifier Bet at ab'out 30 mesh. Return oversize w ball 

mill and run undersize to leaohing tanks of suffloien t oapac1 ty 10 

give three to four days oontact. 



The oost of suoh a plant w1l1 be little if any more than 

for a flotation plant and will have the advantage of obtaining 7CJ1, 

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

full mint prlce~ The extraotion should approaoh that of a cyanide 

agitation plant and the operating cost will be conSider-ably less. 

This plan of treatment has the further advantage of reoovering a 8>od 

percen tage of the lead in table oon oentrates. This lead would be 

lost in a oyanide agItation plant. The recovered lead sr.ould go a 

long weys toward paying the marketing expense of the tabla oonoentrates. 

On the basi B ot 50 tens dally oapa01ty the plant cost 

should be 15,000 to $20,000 tor flotat1on or grav1 ty oonoen trat1oD. 

followed by oyan1de leeohing. It would require 25,000 to t30,000 

fer a worth while oyanide ag1tation plant. 

WATER: 

A shaft on another property r .eported capable of furnishing 

20,000 gallons per day is the source of water for the milling opera­

tion, requiring for de11very a 1-1- mile pIpe l1ne. 

CONCLU~IONS AND REOOMlllF.NDATIONS: 

Atter f1 ve full days spent an the pro perty and a thorough 

study of the maps, assay records and reports, I am oonvinoed that the 

Great Amer1can .I41ne is a valuable property based on ore aotually 1n 

sigbt, and it is my opinion that further development w111 increase 

this value JD81l1 times. Although the returns trom ore already !narka ted 

plus the gross value of ore now exposed pass 350 wOOO tbe deposit is 

probably only soratohed. 

It is 1n an area mere mines in tm same general formation 

have gpne to depth and produoed millions 1n metals. Tbe camps of 

Bisbee, Tombstone, Courtl.a.nd, Glea.son and Common wealth (Pearce) 

sugsest the possibilities, though I do not expeot this mine to reaoh 

the megni tude of the mines named. However, Gond1 tions indioa.te the 

probability of ore production from ttis property runn1ng into tbe 

mil11ons. 



.. 
• 1 ,. • 

-12-

Baaked by tbe substantial tonnage of ore exposed and the favor­

able working conditions, produotion aan be reaohed with a negligible 

chanoe of loss. Witb eoonomioal and skillful handling, the only ohanoe 

is how large tbe profi ts will be. It 1s inoonceivable that the present 

ore exp0~ures could all fail before enough profit was realized to repay 

the cost of required developme nt and milling plant. 

Therefore, I recommend the Great American Mine as an exception­

al property, oarrying not only rare factors of safety but strong prom1se 

of making a real mine under furtmr dovelopment. 

Two plans of operatlon are suggested, depending upon the amount 

of capi tal available, ei ther of whi ch should be sucoessf'Ul. 

1st. An intensl ve developmentoampaign in whioh the lOiV er 

tunnel is driyen under the old workings and the heart of the hill 

intelligently explored. The question of milling plant and permanent 

mine openings for production will follo the results of the exploration. 

2nd. A minimum development to provide an economical 100 thod 

for extraoting ore to supply a 50-ton milling plan t, whioh should be 

ereoted as quickly as po si ble and th e further development of the mine 

carried on from the profi ts 0 f the mill operetlon. 

Meantime, larger scale ore tests should be made, the most 

s u1 table flow sheet decl ded upon and a mill desi gne d. Wi tb the ore 

already known a 50-ton mill is justified, but a few hundred feet more 

devdlopi ent in the tunnel is liKely to prove the need of more mill 

oapaci 1O". 

The oapital required is roughly estimated at 40,000 for the 

seoond plan, p rovided no ore wha tever 1 s developed beyond th e present 

known tonnage. In the highly probable event of open1ng shipping grade 

ore by even a small amount of development, then this amount ml~t be 

cut down substantially. 

For tho first plan ot ttearing open the ground', the capital!. 

requirement is diffioult to foresee. If ore of .shipping grade is 

opened, then it would justify a larger and probably more expensive plant 

and the reqUired capital migpt reaoh $100,000 or even more. 
Respectfully submitted, 

sign ed) ~Jilvs ~l . Car enter , .w . • 
TO . 35 State of r i zona . Pegi ster lining ngineer . 

hoen ix, Ari zona, 
e

J

• 8~ 1~9~6~. __________________________________ ~~==~ __ ~=-__ ------
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Mr. .. M. SAQ_, .Manager 
Alpine n1ng Company 
El tri de, .Ari ~ ns 

Dee r \!r.. snow: 

February 18th. 1938. 

As promised, I am herewith 'returning the trao1ng 
wl 10h I took from ,our oftice, also the reports by Miles 
Carpenter and Artl'lur H. Graoey end tbe proposed business 
set-up aehedule. 

The semules whiGb I took from the mine gave the 
following results: 

No. 1 - taken aoross the fracture near the end o-t 
your haulage level assayed: .. 03 ozs. in gold and .2 ozs. 
1n s1lver. 

No.3 - 'hich was ta~an aoross th e fraotur-e near 
to where the haulage edit first intersected it assayed: 
gold .01, silver .5. You will reoell that you were 1th 
me when t bis last sample was taken and it 1s unfortunate 
the. t neither f the se showed any Bubstanttal value. 

My sample No.2 as taken across 5· of good ore 
in the baolt of tt.l6 south stope and this assayed: gold .m • 
silver 20.4 ozs., ~1ng a value of over ~20.00 per ton in 
add1ti n to some lead wblob as not run. This 1s a very 
nioe grade of ore but! fear that the sample did not repre­
sen ~ any sub s ten ti 81 tonne se • 

I compl e ted my report on the property today and • 
Stantord oame in at noon and took copies I'or Mr. Vossburg add 
himself.. I carta! nly hope that my vi 61 t may prove ~ oome 
benetit to &11 parties ooncerned and I tried to explain to 
Stanford some ot the dlf't1oul tl s the t you wel"e up eg&1ns • 

I met Bill Gohring on t street tod~ and he was 
looKing Tery ;g ell end I was glad to tell h1m that I bad bad 
t.Le 'ple sure ot soeing you so recent ly. 

Let me repeat my sincere tbanks for you hOSPitality 
and the mucb valuable information wbich yQU gave me., I ear-­
ta1nly hope that we shall . eat again in the near future. 

Sincerely, 

GMC:mf 



__ ~ ___ _ T"-~~_--'-
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BUSINESS SET-UP 

Payment for tba property 1s tbru royal t1 as on produo t1on. The 

fhed ~yments are 10,000 due Sept. 1,. 1937; $40,000 due Se, t. 1, 1938. 

Ten peroent of the smelter or mint returns are applied to t~se pay­

ments. The balanoe of the purohase pr:ice is oarried on royal ty pay­

DE nts, payable when and if produoed. 

The following tables ind1cate bow tt-e payments would aoorue 

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

the smallest soale opera ti 00 deemed feasible. Tbe first fi gure of 

$150,000 ~oss recovery 1s based on 81.~ reoovery of the metals es­

timated to be in sight. Subsequent figures assume 10.00 per ton net 

recovery • 

Gross Recovery from 14,000 tons in sight 
Deduct royalty payments 03 20~ 

Less Operating Expense 

Less Investment 

Add reo~age value of equipment 
Operating Pro'll t 

Gross Reoovery trom next 5.,000 tons 
Deduot royal ty payments @ 20% 

Les~ Operating Expense 
Les s Dave lopmen t 

17;500 
5,000 

Less Addlt1cnsl deprec1ation 
Operating Profit 

160;000 
30 j6}QQ 

'120;000 
50jOOO 
70,000 
3OjOOO 
46;000 

6,000 
46,000 

17 ;500 
1jOOO 

116,500 

---._-

Totals 
Payments Prof1ts 

30,000 46,000 

40,000 62,500 

Gross Reoovery tram next 30,000 tons 
De due t royal ty payment s 15% _ _ _ -

300,000\ . 
45,000 '- ~.2I~~ 

255,000 -7 ~ Leas 
Less 
Less 

Operating Expense 105.000 
Development 30;000 
Repairs & Beplaeem!ts 15~000 150;000 

Operating Pr=ot~lM~~------~'1~O~5~,~0~OO~ 

Grcs s Reoovery trom next 50,000 tou / / .500~OOO \... \... 
Dad uot royalty perman t .~ - - - - - ;' 25 JOOO 

475,000 
Less Operating Expense $175;000 
Less Development 50,000 
Less Bepe1rs and Replaoe-

ments 25,000 250,000 
Operat1ng Pro~t71rt~~-----Y'2~2"5P,~O"O~O 

85.000 .t67,500 

.110,000 392,500 
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No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

)0 
) I 
12 
13 
14 
15 
)6 
J7 
18 
19 
20 
21 
2Z 
23 
24 
25 
z6 
27 
28 
29 
30 
31 
3Z 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
5Z 
53 
54 

Width 

Gen. 
Gen. 
Gen. 
Gen . 
Gen. 
Grab 
Grab 
Grab 
12' 
7' 
6' 
J. 5' 
Z' 
3' 
13' 
18' 
20' 
I. 25' 
20' 
12' 
IZ' 
12' 

6' 
4' 
6' 

42' 
16' 
6' 
Grab 

" 
8' 
8' 
6.5' 
8' 
6' 
5' 
8' 
6' 
6' 
7' 
Grab 
4 
8. 5 
6' 
4' 
Z' 
4' 
4 
Z' 
2' 
5 ' 
5' 
3' 
5' 

Au. Oz . 

· II 
· 12 
· 19 
.08 
· 14 
· 12 
.74 
. 20 
. 17 
• II 
.24 
. 035 
.60 
.n 
.06 
.09 
· 19 
.32 
· 12 
.20 
• 22 
· 17 
• 14 
· 18 
• 16 
.22 
· 16 
· 19 
. 40 
.48 
· 18 
.13 
.08 
. 06 
· 16 
· 28 
.04 
. 08 
• lZ 
.30 
· 18 
.46 
.24 
· 21 
. 08 
· 56 
. 02 
.02 
. 25 
.59 
· 10 
.04 
.02 
.08 

il.g . Oz. 

10.0 
7. I 

13.8 
5.36 
3.6 
6.0 

6 . S 
19 . 0 
3.5 

10 . 4 
23.74 
1.6 

ZO.S 
.4 

4.0 
8.0 
7 . 3 
10.8 
6.S8 

17. 1 
29. 78 
12. 7 
13. 0 
9.6 

21.2 
16 . 0 
6 . 9 

15.2 
49 . 7 
52.9 
I I. 4 
12.7 

7.92 
8. 14 

10.4 
8.52 
1.72 
6. 2 

27.9 
14. I 
30.4 
50.39 
24. 1 
19. 7 
6.2 

26:24 
5.2 
5.5 

8.2 
22.5 
S.9 
5.52 
10 . 58 
2.8S 

ASSAYS 
(Great Amer ican Mine) 

Location Wkg.. No. Width 

Dump 1000 T . SW. 55 
Dump 1000 T. S W. 56 
Dump 1000 T. Sw 57 
Dump 1000 T." 58 
Dump 1000 T." 59 
Dump II 1I" 60 
Dump 1000 T. S 61 
Lead ore S 62 
Collar 20 'win . 5 63 
S. Side Bot." S 64 
Floor UH Stope S 65 
Surf Qlz. S 66 
Veri. Fracture S 67 
Surf Qtr. . S 68 
Roof & End Stope S 69 
S. Side winze 40' le"s 70 
Roo! Stope 40' Lev. S 71 
Roof Stope II 11 S 72 
Roo! Stope 40' Lev. S 73 
Roof Stope 40'" S 74 
E. Wall II .. S 75 
X-cui "N 76 
E. Side Dr ift II II N 77 
X Cul II II N 78 
Face Drift "" N 19 
7-6' Cuts II II N 80 
x- cut & Face Hor~'N SI 
Roof Old drift 40' L . N S2 
Shows Pyrite N 83 
"II N 84 

Face 40' levN S5 
Face ,t 1\ N 86 
Face .. N 87 
W. Side stope II II N 88 
W. Side stope II " N 89 
Floor stope II .. N 90 

II " "" N 91 
E . Side II " II N 92 
E . Side Stope I. It N 93 
W. Side " II " N 94 
Shows pYTite "N 95 
"E. Side drift 60' levS 96 
W. Side stope 40'" N 97 
W. side stope 40'1... N 9S 
Pb.20 . 35'\60'L. 599 
Roo! narrow slope 100 
Pb 20. 5 S~ 60' L. S IO 1 
Pb 15 . 57,\" Face" "S 102 
W. wall & Collar win . 
Roof Na..rrow stope 
Bo ttom 70 t winz.e 
WalLo & Back 60' L. S 
Bottom 7 5 ' drift 
Contacl 40' level 

7' 
:. 5 I 
2' 

2.5' 
3' 

4 . 5' 
G rab 

" 
IS ' 
6' 

Grab 
IS' 
S' 
6' 
Gr . 
Gr . 
Gr . 
Gr. 
41 . 
12 ' 
3' 
2' 
2' 

-to II 
14' 

-S' 
7' 
I 3 ' 
IS' 
Gr. 
5 ' 
10 ' 
Gr. 
10 ' 
9 ' 
Gr. 
Gr. 
Gr . 
Gr. 
2' 
S' 
15' 
6' 
Gr. 
" 
" 
Gr. 
15' 

:-iu.Oz . 

.20 
.02 
. I 3 
. 03 
.04 
· 30 
. 06 
.OS 
· 10 
• 0 I 
.02 
.08 
.10 
. 075 
. 26 
· 15 
• 19 
• 12 
• 16 
.02 
. 09 
.45 
.06 
. 06 
· 16 
• lO 
· 15 
. 06 
.04 
.02 
.0 2 
.0 2 
.04 
. 06 
.11 
.42 
.06 
.76 
.20 
.45 
.06 
.OS 
.02 
.08 
.38 
.43 
.06 
.04 

Ag. Oz . Location 

13.6 
Tr 
II. 0 
• 3 
. 9 

34.5 
3 .S2 
7 . 4 

23.3 
. 12 

2.3 8 
2 . I 
5. 6 

10. 7 
23. S } 
10. 2 } 
12. 5 } 
22 . 56 ) 
3.24 
3. I 

11. 0 
4 . 3 
1.4 
Tr. 
5. 5 
16.0 
6.0 
2 . 5 

l . l 
1.2 
. 18 
.02 

1.44 
1. 26 
2 . 5 
I 1. 2 
5.7 
4.2 
18.6 
4.3 
3.4 
4.76 
. 14 

1.6 
33.5 

9.6 
9 . 54 
3.32 

W. Side 40' Lev . N 
Floor O. C. I-Lime N 
Above portal Tun . 
S. Side II II 

Below No. 58 
Inside tunnel in R a ise 
Lower dump 
Boltom stope 8 1x40 I 
3 - 6 1 cuts incl. to OC-l 
3 -6 1 cuts face Tun . OC - I 
Lower dump 
2 Clks . OC-2 105' Tun . 
Portal " " " 
Over Porlal " " 

Dump O . C . - 2 1000 T. 

Face X -c ut tos 'run . 

" " " 
Porlal II II 

Roof & side X Cut 105'Tun. 
Below No. 76 
Gouge Fe Std. 
Ove r Portal 
below No. 79 

" 
" 

" ., 
Bench Hard. Ore v. C - l" r, 
Alt . Surf . Gos S'ln Trc nc h 

II II " " 
All. Lime stone 

Vert. culs Shorl Tun.OC-2 1 
II II Near II 

Dump 120 T. OC-3 J 
Cut red oxide mat. 
Cut each side tun . OC- 4 
Ore On dump OC - 4 
Type silicified LS 
Ox . Ore over 105-
Ore on dump 
N. side bottom 
OC-4 

OC -3 
OC - 3 
OC-3 

Hor . cut. Around OC-4 
II II OC - 4 

DUITlp 50 T. OC-4 
Dump small OC - 4 
Ore OC - 5 
Dump100 T OC-5 
Hor. Cut around OC - S 

Scale of map : 40 I :: 1" 

(Original sketch by 
Miles Carpenter on 
November 12, 1936) 
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