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PURPOSE 

The lTJanagem(-~rJt of Tombstone Silver ~Iines, -;'nc., P.O. Box 715, TOlllbs\-OIH.: 

:'\'2.. 85630, reqlil:sted <1 study of the State of ~1aine area. 

The specific purpose of the study and subsequent report is to r ev i~w Lhe 

geology and protiuction history of the <..Irea and to report all the p'JccntiaJ 

for surface and underground mining of precious metals. 

I NTRODLICTI ON 

Tilis report is part.ly an abstract of papers by various aut:lOrs 0 11 ll!'c~ 

subject of the geology of the Tombstone District and from personal ex­

perienc e in the district. Only three reports are mentiolled in thl' reference. 

These reports ~_n turn mention, many source::; of detailed informCltion cOIl:;crning 

the subject . 

Twa weeks were spent. sampling and examining the surface outcrops of mineral­

i_zed structures j n :: h e State of i-taino ar ~ ~;i locaLed in the western par!... uf the 

Tombstone District. This area wa ~ included in a Jarger area mappect by Lhe 

a uthor in 1970, at u scalp of 1 in. to 1000 ft. 

During rece:l~ years Bailey Escapule mappeJ the surface exposures and accessibl e 

Ilnderground I'JOrkings in detai.l: r1r. Esc.:l:JU 1.-=' ;; maps Dnd rvpo rU; I,'crf' il:O>:t 

useful. 
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LOCATION f\J-lD HIS'rORY 

The Tombstone Mining District is located in Cochise County, 

Arizona , about 70 miles southeast of Tucson by highway. The 

hills in the district vary from 4500 ft. to 5300 ft. in 

elevation. The climate is semiarid with a mean annual temp­

erature of 63 degrees F and an annual temperature of 63 
degr ees F and an annual precipitation of about 14.5 inches. 

Outdoor work is seldom curtailed due to inclemeht weather. 

The known precious and base metal production was and is from 

mines in an area about two miles south of and three miles 

wes t of the town of Tombstone. From 1879 to 1970 the district 

produced about 30 million ounces of silver, 240,000 ounces of 

gold, 45 million pounds of lead, and 3 million pounds of copper. 

Also, about 9,000 tons of manganese was produced, mostly as a 

war effort during the 1940's. 

About 50% of the precious metal production was prior to 1890. 

Only about 20% of the total production was below the water 

table. 

Since 1970, about 2,000,000 ounces of silver and about 10,000 

ounc es of gold have been produced by cyanide leaching of oxide 

ores. The ore was produ c ed mostly by open cut mining with the 

remainder from mine dumps. 

The mines in the western part of the district, including the 

state of Maine, have pr oduced about 80,000 ounces of silver 

and about 600 ounces of gold since 19JO. 
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GEOLOGY 

The Tombstone District is divided geologically into two areas. 

The eastern area is predominant ely Paleozoic and Mesozoic 

Sediments with minor small intrusive masses and dikes. The 

western area, the area of int erest for this study, is mostly 

intrusive and extrusive igneous rocks of Mesozoic and Tertiary 

age with remnants of Mesozoic Sediments. 

Ro ck Types 

The pre-Cambrian Pinal schist and an intrusive granite are 

overlaid by about 7000 feet of Paleozoic Limestones, quartzites, 

and minor shales. 

The Cretaceous Bisbee group is slightly more than 3000 ft. 

maximum thickness in the Tombstone hills. This croup is 

predominantly shales and sandstones with a few thin beds of 

limestone. 

In the western most area of the district, near the San Pedro 

River, th e Bronco volcanic series, a lower andesite and an 

upper rhyolite overlay and intrude th e Bisbee group. 

~n andesite porphyry plug and r elat ed dikes intrude the Bronco 

volcanics. In the \'lestern part of tlle district there are tV/o 

extensive exposures of late Cretaceous igneous rock s . These 

units are the Schieffelin granodiorite and the clo sely related 

but slightly younger Un cle Sam quartz latite porphyry. The 

Uncle Sam is ref err ed to as a tuff by some authors and there 

evid ence that it is an extrusive with a maxium thickness of 

a few hundred feet. 
" 

Thre e other iGneous rod: type~ have been recoGnized in the 

To~bstone District . They are l at e Creaceous ~rano phyre , 

r hyodacite , and hornblende anJo s itc , all very limited in 

lateral extent . 
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The only tertiary unit that has been identified is a rhyolite 

porphyry in the southern portion of the district. The Quaternary 

units are the Gila conglomerate and the recent gravels and 

alluvial deposits. A small basalt dome intrudes the recent 

sediments near walnut gulch. 

Structure 

The Tombstone District is in the southern part of the Basin and 

Range Province. The oldest structur es are the east-west 

Prompter-Ho rquil la fault system with dips at 60 to 80 degrees 

south. These structures pre-date Cretaceous time but have 

moved just before extrusion of the Uncle Sam and again in 

tertiary time, probably just after the rhyolit e porphyry intrusive. 

Following the deposition of the Bisbee Group in early Cretaceous, 

the district was subjected to compressive forces in a northeast­

southwest di r ection. The compression resulted in folding and 

faulting of the Paleozoic and Mesozoic sediments. 

Next, the Ajax north-south to north 15 degrees east were 

developed with dips usually steeply to the west. Andesite 

porphyry dikes intruded these faults during early Cretaceous. 

Northeast fissures developed in late Cretaceous, after the 

Schieffelin granodiorite intrusive and the Uncle Sam extrusive. 

Some of these fissures are occupied by hornblende andesite dikes. 

There are two late, post, mineralization fault systems. One is 

north 10 degrees west and dips 60 to 70 degrees to the west and 

appears to be prevalent in the large igneous rock outcrops. The 

other is north 50 degrees west dipping about 50 degrees west, 

and is prevalent in the sedjments . These two systems 

may have developed at the same time. 
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Mineralization 

Mineralization in the district occured after the hornblende 

andesite dikes were intruded along the northeast fissures 

near the end of the Mesozoic Era. The dikes and host rocks 

along the fissures were strongly altered. It is apparent 

that the northeast fissures were one of the main channels for 

mineralization. 

The strongest mineralization in the district i s where the 

northeast fissures intersect north-south dikes (fissures) , 

anticlines and rolls on the flanks of anticlines, and other 

faults. 

There are only a few local occurences of primary (hypo gene) 

minerals above the water tabl e . The typical hYPoGene minerals 

p roduc ed from below the water table we r e quartz, pyrite, 

argentiferous galena and tetrahedrit e , hesaite, spalerite , 

chalcopyrite, and altaite. 

The s i gnificant arc bearing minerals in the oxidizes above 

the water table are anglesite, cerussite, smithsonite, 

hemimorphite, covellite, malachite, and the supergene minerals 

is bromyrite. Others are cerargyrite, embolite, a~gentitc, 

and native silver. 
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The early day producers in this area were the s tate of Maine 

with smaller production from the Brother Johnathan and the 

Herrimac. 

The silver mineralization is along northeast fissures that dip 

45 degrees northwest in the Uncle Sam porphyry host rock. The 
alteration is up to 50 feet wide along the veins. Rhyoli te 

porphyry kikes parallel the vein st ructures but as usual not in 

contact with the mineralization. 

Five veins that more or less par allel the length of the claims 
were examined and sampled. rrhese are the state of Baine (S) 

Merrimac (M), Clipper (C), Triple X (T), and the Brother 

Johnathan CD). The symbol in parenthesis identifies the sample . 

During r ecent years small surface pits have been excavated 

on these veins to develop and mine silver ores . The pits , are 

generally 15 to 20 feet in depth and up to 150 feet in length. 

The silver values in the brecciated fissures have been leached 
downward near the surface. This is typical in the Tombstone 
District, except for siliceous veins. Normally, the breccias 

contain less than one ounce of silver for 15 to 20 feet in 
depth, just below the surface. 

Sampling 

A total of 176 samples were cut across the exposed face s in the 

open cuts. The samples were analyzed locally by Lindroos 
Laboratories , using a chemical technique. A few were checked 

by fire assay with Good results. 

Of the 176 samples sub~itted, 52 s amples varied from 1 . 0 to 

9.7 oz. silver , 12 s amples wer e fr om 0.5 to 1 . 0 oz . s ilver , 
and the remainder '.'Iere less than 0 . ':) oz . ;..;il vcr. 
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A tabulation is attached assigning thc samplcs to the particular 

vein. 

It should be noted that gob was sampled at three locations as 

noted. A gob is material not considered ore and it is used to 

backfill voids for ground support. In the Tombstone District 

high grade was shipped and the low grade that is ore to us, was 

used for backfill. 

The first three samples of the Merrimac are within 150 ft. along 

strikc and are very good since i t is a very siliceous vein that 

resists leaching. The M-5 is about 500 feet to the southwest, 

j~st a few feet below surface, and requires additional excavation 

for exposure. 

The Clipper samples appear to be disappointing but they arc in 

very strongly brecciated material within ten feet of the surface, 

thus leached. Additional work will expose ore of highcr grade 

along this vein. 

rrhe S-l and S-7 .s llr:1lJ ling are 850 ft. apart on the same vein which 

is very encouragin~. This is a prime target for additional exposure 

and sampling. 

The Brother Johnathan vein walls appear to be leached to over 20 

ft~ depth. The vein gob has been mined in recent years with 

good retu~ns but this sample is very low. 

The Triple X samples are not high grade but impressive because of 

the widths. 
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'l'o nnar;e 

An av era ge vein width of five feet is used for tonnage calculations. 

A vertical pit depth of 50 fee t is used r esulting in a waste to ore 

ratio of 4.5 to 1 . 0 tons . This meann that fo r ever y ton of o r e 
removed a total of 5. 5 tons of material will be moved . The above 

assumptions which a r e very conservative results in 20 ton s or ore 

fo r each foot of strike length . 

Sample r esult s , experienc ed by present oper ators , and fi eld 

examinat ion result in the following vein s trike lenGt h estimates : 

Herrim~c 200 ft . 

Clipper 600 

state of t'laine 1200 

Triple X 400 

Bro ther Johnat han 600 

Total 3000 ft. 

At 20 tons per foot and 3000 foo t strike length , the tonnace 

es timate is 60 , 000 tons . A conservative g r ade of 3. 0 oz . Gilve r 

is assigned to this tonnage . A 200 ton p er day operation can be 

sustained for about 300 operating days ~ith this tonnage . 

The veins are generally the 1500 foot length of the claim s , ~hich 

means there is about 7000 feet of vein length on th e five claims · 

~e have a pretty good handle on th e above 3000 fee t bu t the other 

4000 feet is unkown and a good exploration target. 

Increases in vein width above 5 . 0 ft . and g r ade above 3 . 0 oz. s i lver 

will allow the strip ratio to inc r ease . An increas e i n st rip ratio 

allo~s mo r e pit depth thu s more o r c tonnage. 
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CONCLUSIONS 

The sta t e of Maine area has about 3000 ft. of strike length of 

vein stru6tures exposed. Mining in recent years and the present 

study have outlined a possible reserve of 60,000 tons at least 

3.0 oz. of silver per ton for open cut mining. 

The known economics of this mine indicate a surface mining 

direct cost of about $6.00 per ton. The processing is about 

~3.00 per ton. A short term, one year amortization of capital 

TIould add another ~~4.00 per ton. This adds up to an estimated 

cost of $13.00 per ton without overhead which should be less 

than ~2.00 per ton. 

Surface mining will expose portions of the veins that can be 

extracted by underground mining. Under~round mining will have 

to be sel ective with respect to Grade due to costs. that will 

be four to five times ~r ea t er than open cut mininG. 
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The known vein exposures should be excavated to at least to a 

20 ft. depth and sampled at least every 100 feet in length. 

A percussion drilling program should be tested for sample 

grade verification. This can be accomplished by a few shallow 

drill holes on the vein structure crhere excavation can expose 

the drill hole. 'rhe rock can then be channel sampled to verify 
the drill hole sample . This should be repeated whenever 

economically convienient. 

Ai th confidence in drill hole results a drilling program can 
be outlined along the veins. 

At some point in time during the exploration program , probably 

three to six months, a reserv e should be developed, that will 

justify initiation of production. 

The amount of reserve will dictate the production tonnage and 

time frame which in turn will determine the economic factors. 

The economics can be fine tuned at thi s point. 

Respectfully 0ubmitted , 
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I 'iJI DTJI 0 :6 . AC OZ . AU REfviARKS 

I ]"1- 1 2 . 0 9 . 70 0 . 030 VEI N 
~ 1.20 0 . 00.2 FOOTWALL 

Average 3 . 5 6 . 06 0 . 019 

I M-2 7. 5 6 . 18 Tr VEI N 
~ 0 . 72 0 . 002 HANGI NGWALL 

I 
Aver ag e 12 . 5 L~ . 00 0 . 005 

1'1- 3 4· 5 2 . 52 Tr FDOTWALL 
1 . 6 0 . 14 Tr 

I 0 . 5 1.26 Tr 
2 . 0 0 . 62 Tr 
1 . 7 0 . 06 T;r -

I 1 . 0 0 . 62 0 .003 
~ 4 . 86 0 . 010 VEI N 

Aver ag e 15 . 5 2 . 23 0 . 003 

I 
or 5 . 2 4 . 04 0 . 009 

9 . 54 Tr COB BELO ;'/ V 1~ ; 1 1 ' i 

I f.I - .2 3 . 0 2 . 08 0 . 003 VEIl,; OUTCROP ABO UT 500 Ft ic:A ST 

C- l 8 . 0 0 . 66 'l.'r VEri,1 STRUCr['UR 1 ,~ 

I 
C- 2 4 . 3 0 . 56 'l 'r VEI n S'l'RU c'ru 1< j~ 

C- 5 5 . 0 2 . 12 0 . 008 SAME 210 Ft . SW 

I 
c-~(.: c - .2 1. 84 0 . 011 GRAB OF FOUR HUCK PILES 

B- 2 3 · 0 0 . 44 0 . 003 GOB 
2 . 5 1.26 0 . 003 lIANG INGWALL OF VEIN 

I B-4 0 . 72 0 . 003 REt~AINDER BROTJJ81~ JOllNNrHAN DUr-1P 

I 
T- 2 3 . 0 2 . 48 0 . 008 FOOT~'/ALL 

2. 7 1. 84 0 . 008 
1 . 2 0 . 96 0 . 005 

I 
Av erage 6:9 1. 96 0 . 007 

5. 0 0. 35 Tr 'J /\ :~rl l ~ 

I 7 . 0 1 . 06 '1'r 
~ 2 . 12 '.l' r GOB 

I\ v c r CJ.[; e 11. 2 1 . 46 'J' r 

I 
I 
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T-4 4. 5 

I 
1.1 
1 .4 
3 . 8 
7 0 r I Average ) . 0 

or 10 . 8 

I S- 1 4.5 
(' -, 
.,)- 2 

I s- 6 4.0 

s-:z 1 .4 

I 2.6 
Aver age 4.0 

I 
~·) - 8 1.4 

2.6 

+.i Averace . 5 

I ;:'- 9 2.0 
~ 

I 
AveraGe 4.5 

I 
I 
I 
I 
I 
I 
I 
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() Z. AG 

1 . 52 
3 .12 
0 .78 
3 . 92 
0 .:Z6 
2.07 
2.43 

3 . 64 

3 . 76 

1 . 08 

7. 04 
} . 8 ~ 
4.90 

2.74 
2 . L~8 
6.22 
4 . 17 

1. 80 
1 . 12 
1. 46 

oz . AU 

0 . 003 
0~005 

Tr 
0 . 003 
0 . 002 
0.003 
0 . 003 

0 . 008 

0 . 003 

0 . 011 

0 . 005 
0 . 00:2 
0 . 004 

0 . 005 
Tr 

O. OO} 
0 . 002 

Tr 
'['r 
'L'r 

REMARKS 

FOOTv'VALL 
VEINLET 

HANGING WALL 

FDO'I';VALL OF' VEIN 

GI~AB OF T1:JO HUCK PILES 

TREi·rCH EAST OF S- l 

SURFACE VEIN AT DECLINE 

.'JAME VEIN 18 Ft. BELOW 



I. 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Butler, B. S., Wilson, E. D., and Rasor, C. A., Geology and 

Ore Deposits of the Tombstone District, ~rizona, 

Arizona Bureau of Mines Bulletin 143, January 1938. 

Newell, R. A., Ph. D., Exploration Geology and Geochemistry 

of the Tombstone-Charleston Area, Cochise County, 

Arizona, Stanfo rd University Dissertation, December 1974. 

Escapule, Bailey , Geological Repo rt on the Grace Claim Group 

Cochise County, Arizona, June 1981. 
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HESU~1E 

Gentlemen: 

I am a u.s. citizen, age 58, in excellent health and happily 

married. My degree is in geological engineering mining option, 

from the Colorado School of Mines 1952. Since 1952 I have 

attended many courses and seminars related to the mineral 

industry. 

During the past 32 years, I have 30 years experience in the 

mineral industry and two years in the U.S. Army. Exploration 

accounts for 11 years, production engineering, geology , and 

management 12 years, and technical service and sales 7 years. 

included is over two years as a consulant. 

I am a registered p r ofessional engineer in the state of 

Co lorado, number /17994 • 

Respectfully Submitted, 

Arthur J. Graves 

P . O. 130 x 277 

1~ mbstone, A~ 85638 
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i"lay 19(;4 - Pr esent 

Consultant 

De cember 1981 - May 1984 

i"line Superintend ent, 'Tombs t one Exploration , Inc., a 
2500 TPD Silver Mine . Responsible for mine production 
technical departm ent and contractor. 

August 1979 - De c ember 1981 

Senio r Mine Engineer, Anaconda Copper Company, Ne w 
Mexico Operations. Budgeted, planned , s ch eduled 
1500 TPD underg round uranium mine. Sup ervised 
engin eering and planning of new mines. 

Marc h 1972 - August 1979 

Technical Servic e I~ngineer, Apache Po wder Co mpany, 
Genson , Arizona . G:xplo s i ves and chemical s servi c C' 

and sales to all mining and quarry operation s in 
Sou t hwes t U. S. A. 

January 1970 - f.larch 1972 

Consultant , min eral geo lo sy and e n gin eer i n c domestic 
and foreic;n. 

February 1962 - January 1970 

GeoloGi c Engine er, Co n g don and Carey , Denver , Colo . 
Mineral explo r ation coordinating geoloGY , geophysics , 
geochemistry , and drill ing programs. 

October 1960 - Februa r y 1962 

Chief Proj e ct and Mine ~ngin eer, Goldfield Co r p ., 
Ge tch el l Mine , Gold conda, Nevada start-up of 
1500 TPD open Plt gold mine and mill . 

De c ember 1956 - 0 ctober 1960 

iiiner , Assis tant C; cologi st and ~;ngin eer, j"line L,'o r emo n , 
Cold fi eld Corp ., I\.me rican Ch rom e Comrany , iJ ye, (lont . 
A 2000 'l'PD und er Ground chromite min c o 
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December 1954 - December 1956 

Terr~in analyst, Corp. of Engineers, U.S. Army, 
Far East Headquatcrs. 

August 1952 - July 1954 

Mine and production trainee, Anaconda Copper Company, 
Butte, Mont. four to six months training in each 
mine department. 
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REVIEI.J OF EXPLORATION OF STATE 
LM:D AND HOI~ N CLAIMS 

'ill(' ~: r;Jl(' 1.ilnu under ]cC\:":'.' fl':.Hil Silv('r Venture Minjng C(Jmp~J!IY i. :~ a 2LU.79 
;ICU' rn~spc·,~ tillg I)f~ r' r:li. t.:in 1.11(' ~';h'k <Inri ~.; .), SEi, both in s~cti()r! If), alld;l ()SJ)(l 

f l ' r (.' III jilL'!'; 1 1 I. (" \ ~. ( . i r: L Ill; ~ -}, ::i i : 1 . :-; '-: l: l j () II 1 G • 

To cl;.lU', J7 t e st: holes, 4 .5 j.nch ri :i.t1 nJ eter, '-lit.h a total footage of 11(.19 feet 
were clrillcJ (sec attached illustTHtiu ll ) . The drill cuttings were sampled in 
five foot intervals. 

Thf.' highest chemical 8ssay on the drill holes was 0.24 oz. Ag per t on on 
SV-2 at th 0 22-27 ft. interval except for the holes listed: 

Hale No. 
SV-lO 

SV -·17 

Interval it. 
0-5 
5-10 
10-15 
1 )--:20 

0·<; 
5-10 
30-35 

0-5 
10-15 
] 5-20 
~0-25 

35-40 

Ag oz. Au oz. 
2.70 0.005 
.'2 .92 0.003 
1. 20 0.003 
0.48 0.005 

0 .68 0.012 
(). LIS 0.008 
0 .'32 0.004 

(J.44 0.008 
0.72 0.016 
~. n. 0.016 
2.24 0.020 
3.LO 0.012 

A drill hole SY-lS was drilled two fcet [rom the above SY-IU and the Ilighcst 
~ssay was 0.20 02 Ag. Hole numbers SV-9, 10, 15, 16, and 17 were drilled along 
a nort!l-south line 90 feet in length. These drill holes indicated the only silver 
and gold val~es of interest on ~he prospecting permit. One surface samp10 in a 
pit next to hole SV-l assayed 1.16 oz. A(~ over a three foot interval. 

The four mineral leases shown on the attached illustration cover two known 
mineralized northeast structures, the Randolph vein and the Ethel's Folly vein. 

One day was spent examlnlng the surf3ce in this area. Pnrt of this time 
was spent in the company of Jade Hummel a former employee of Resources of America. 
Mr. Hummel showed me the location of 20 angle sample holes, all about 300 foot 
depth, and three dialll0Ild drill holes. Ten of the sample holes and the diamond 
drill holes are on the Randolph Vein in the area of a decline thaL was driven by 
Resources of America. Only the lOCAtion of the Randolph sample holes is known, 
not the numLering of the holes. The uril] ~ore and some of the sample pulps are 
in the area of th0 office and laborntory bllildjng. 
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Another company, Il :llid C r·Jj IJ i Il g LTD ., L!J r:; CLllt,1 ' ::: Fol.! .\· ~3 Iw[L L:!IJ C.'J d 

l case: agrcclIl(·: nt· Hith S i lv I}r V('P l. lI rcs . NI) ;n [o["m;-}U()[\ i s :1'.' :li l ;lhl c rn\" LlI!: , 

p ,'ojve t. 

Five SLlIlli'.llt ' !lOJ" :--: \. .. .:(·1 (· dr "j j ,f. ·ci rlcro:-.;S ;1 r:urt . I~ ( ';,,,!. f i. r f..'n(~ ln ~), ' .~ t. r!ll . l i<.)fI 

L.!I:·ll. Cl~ O S~;(:S !. he 11 (1rI1C g roll [l 0 ; · .:·J :.!j Il1 !::~ , (sec ut.l;lChcr/ ,;cctir)n; . Tl:(' nid,., h r.' J e 
rhiJ: .,;I IOI'cd i\g v :l.~ u r- I .. :(l~; 11-2 l.; f: Lcl, h .:-; :: . 0 . 0401: . ;\ g froIT!.'j tll:i) h·'.'L depch. 

CON( :U:S ION S 

About L800 fL. of :: t: r ikc 'lC'ngti: hc'~, be e n Icsll: ci by s;linp.l t· driJ.LiI·:g i: !J e 
o u tcro llp s visi.Lly most ClltnlcL .LVC; , UnJv 011<:' ::-,urL)Cl: S2tnJpl c cOlltained I.H) I):'~ .• 

Ag for <] t hree fo()t inten' :11 3n ri Lhf: dr i' 1 holes '.Jeu' di so ppoLll t ing excepL [ or 
i.he v3 lue s j.nteJ' sectcd in the Sl~+ of the rermj t. 

No signif i , Jn l exploration work wa s per[orm~d on the Randolph or I ~ the ] ' ~ 
folly veins. 

The drilling on the H()rn e group sLc,\ved 110 v~~} UC i; in th0 sec ti')ll t ested. 

], l::COMMEjI; DA nONS 

The following reconImendatlon' s ar e not necessar.ily i n chronologica.L oreler. 

1. Resources of Amer j ca should be contacted by either Silver 
Venture or Tomb~tone Silve r in an effort to acquire information 
ga thered during t.heir (i riJ.l pr ogra", iJll d underground project. 
I"as informed th ;lt t hL S j :liornlnL io n i s dllt:' to Si..1ver VC lltur(' ~; 
unde r 1 ease ~:lgrc(·m c n t. 

1\ plan o f operati , 'l ~hO lll.d h,.: fill<.:c1 l,r itit the ~Ultl' fur np pr ,· vil.! 
to trew: h and Sali1;l!.(; drill th e Randolph and Ethel' s FoL! v ve i.n ~ . 

Bewt.een si x ClOd tl,rclve tr,~nches need to be excavat ,~ d across t il e 
vein s and ten or t. wenty Sklllow sample holes totaling about 1200 
fe et need to be drilled to t.est the ve i ns about 100 ft vertical 
dept. 

\~hile the abov e ,·:ork is in ;Jrogress t:hc surface Clnd underground 
can b (~ surveyed, ;11:J[.'pcd, Find sampl c d. 

A total of three weeks (1 5 shifts) is estimated to complete this 
program, with a few days extra for da t n valuation and reporti ng. 

2. Expend about two shifts excavating ncn r the drill holes that 
intersected value ~ o f interest in sct of section 16 on the 
prospecting permi t . 

Filc an operating plan and receive permission to proceed from 
the state before performing the abov e ~ork. 

3. Sample drill the remaining 1200 ft. of the northeast zone Oil 

t he prospecting permit. This is 3n extensioll to t he northeast 
of LIte 1800 ft. that has bL!cn te s ted by drj l1jng. 1\ plan o[ 
op e rations ~ill be filed with the state for Approval said 
access roads con:-~ trllctinn will he required. 
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4. ~.hOllt r:i ght or ten TiIUl-'O.' holc~; shuuJd be uriUed 011 i 11(> Ilorfl" 
group . Tlwf.(: holc e; ~~holl] d be dr:i,l l ecl along the str :i kr-' oj 
the liOrLilC'aSL zon l::', extending La Ule norLllC',lst f [\) 1Il til(' ho 1 C',~ 
ue sc. rined above . This would t (~s t Lhe structure for :-; 'llv(cf' 
: I'ld gol:i va.i LI~S tv til,:, e8::;L s j,de line of tile group . 

Rc ~;p lxt.fllJ 1y .,;;ubmi Lted, 
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LlNDROOS LABORATORIES 
GARY A. & NAOMI R. LlNDROOS 

P.O.BOX 672 
TOMRSTONE. AZ 85638 

Phon&: 457-3132 

Aug;ust 19~ 1981+ 

Sta t e of Ma ine Mining Co. 
P. O. Box 453 
T&mbstone, Arizona 85638 

CERTIFICATE OF ANALYSIS 

T5H 
Sarnple Identification Ag OZ/T Au OZ/T 

SV-l 2-7 0.08 trace 
I (J 2-

7-1J 0.04 trace 1/)4-

13-17 0.08 trace ,ltJ 
. 17-22 0.08 trace , tJ/ 

22-27 0.16 O.OOJ II!)~~ --.-. '-..., AI 
,1-/ :> J- .Ok- Ic/I 
47-52 0.20 0.006 • Ci 2-

J2-J7 0.08 O.OOJ ,t I 
SV-2 5-10 0.12 . trace I (ib 

22-24 Dark 0.21+ . 0.003 11'4-
25-JO 0.04 trace 1/2-
45-50 0.02 trace ) t/ 2-

: 

... -

Method of Analysis : 

~ 

./ '/1'1 t:,r 

., ' 
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LlNDROOS LABORATORIES 
GARY A. & NAOM I R. LlN OR OOS 

P O BOX 672 

TO MBSTONE. AZ C5638 
Phone: 457-3132 

Augu;~t 1 9~ 1981+ 

Sta t e of Maine Mi n i ng Co . 
p , O. Box 453 
T&mbs to n e , Arizo na 856 38 

CERTIFICATE OF ANALYSIS 

T 5 /"'.,. . - / 

Sam ple Iden tif ication Ag Oz/'l' Au OZ/T 

SV-1 2- 7 0. 08 tra ce 
II' 2-

7 - 13 0.04 tra ce I !J4-
1J-1 7 0.08 t r a c e ,/0 
17- 22 0.08 tra c e , tJ/ 
22 - 27 0.16 
~ . }.-, 

0. 003 II;? -. AI 
~I .::>J.- .777- ~7)7 

47- 52 0. 20 0.006 .c'2-
32- 37 0 .08 0.003 ,t! 

SV-2 5-1 0 0.12 trace I {J;: 
22-24 Dark 0.24 0.003 

I f>4-
25-30 0.04 trace ; /2-
45-50 0.02 trace , I' 2-

~/l e tt lOd o f An alysis: 

v 

5/;'1 ~)-
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LlNDROOS LABORATORIES 

r.rOMBS'l'ONE S ILYER MINES 
rro fV1J3S TOHE , AZ. 
8/)0/84 

GMW A. & NAOMI R. LlNDIiOnS 

PO.BO X 67:> 

TOMO:;TONE, AZ 8SC:>1J 

Phone: 457-31:12 

CERTIFICATE O~ ANALYSIS 

Sampl e Identification Ag Au 

C2 5-10 0.16 =:'r 

C5 25-JO 0.22 Tr 

C5 JO-35 0 . 48 0. 00 ':; 
10 r 

Sy/'o - 5 I 2.70 0.00.5 I 

SV";-!S -10 1177 
! 

~ 2·92 0.003 -
/ID 

sv 10-15 , 
1. 20 0.003 I 

.5V-/o 15-2-0 tJ 11-/3 £), () CJ.7 0(/1-

-

Method of A nalysis: Gp,ocbem; c aJ Ana l ys is 

I 
I 

, 

-+ 
I 

i 
I 

- ---i-

-
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Septemb e r 2 , 1984 

L1NDROOS LABORATORIES 
GARY A. & NAOMI R LINC :=100 S 

P O. 80X 672 

TO~ BSTONE , AZ 85638 

Phone: 457-3132 

'l'cl:r,tJ::; -Lo n e S il v e r Min ~: s 
1:' ,3. {~" 2 2 

CERTIFICATE OF ANALYSIS 

G h 1 eoc eInlca 5 1/;?;kE!Z !------ -
Sam ple Irjr) ntific atlo n Ag Au 

C9 35-40 .5.28 0 . 008 tJ / ~ B 
t~9 4 0-45 0.88 t r a ce (J,4--tJ--. 

C9 4.5-.50 0 . 88 0 . 00 3 ~I U 
C9 50- .55 0 . 16 0. 003 {J, / b 
S'i 10 15 - 20 0. 48 0.005 [/,11-

Me thod of Ana lysis: As Abc v e 

lre A a S8 y 

Ag Au 

0 .46 trace 
t 
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October 15. 1984 

LlNDROOS LABORATORIES 
GARY A, & NAOMI R. LlNDROOS 

poeox 612 
TOMGSTONE, AZ 85638 

Phone: 457-3132 

Tomb~to no Silver Miner; 
P. O. Box '715 
Tombstone, Arizona 85638 

CERTIFICATE OF I:..NALYSIS 

lAg OZ/T 
7!1i7/<.Etf r-'- Sample Identifica ti on Au OZ/T 

H-2 5-10 0.04- trace 
Or tJb 

T-2 0-5 0.12 trace j, tJ{; 
20-25 0.08 trace If ,f} 7-
25-30 0.04 trace OrtJ2-
40-li-5 I trace tra ce IV// 
45-50 0.80 O.()CJ /}r£4- I 
50-55 0.64 0.003 Or to 
55-60 0.24 trace 

t:J , /4--
60-65 0.12 trace 

t/ J /J1-
65-67 0.16 trac ~ 0,12-

SV-15 0-5 0.20 trace tJ 12-1-
5-10 0.06 trace ,ll / J-

10-15 0.08 trace p,t)g 
15-20 0.12 trace 

tJ,jO 
20-25 0.12 trace 1l,ItP 

Method of AnZllysis: Acid Digestion 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

LlNDROOS LABORATORiES 

October 15, 1984 

Tombstone Silver Mines 
Pat:e 2 

GARY A. & NAOMI n. LlNOROOS 

PO.BOX 672 

TOMGSTONE. AZ 85G38 
Phone : 457-3132 

CERTIFICATE OF ANALYSIS 

S,:lrnule Iden t if icat ion Ag OZ/T Au OZ/T 

SV-15 25-30 0.08 trace 
tJl~Jj 

35-40 0.16 trace c/I04-
50-55 0.08 trace C.O£ 

Above Samples run by Acid Dig as tion 

8-27 30-35 14.60 0.005 Fire Af 

S-42 20-25 2.30 trace Fire A~ 

8-43 5-10 1.14 trace Fire AE 

T-l )0-35 0.18 trace Fire Ar 

Metllod of Analysis: 
As Above 

say 

say 

say 

say 

I 

I-.-.. ----~ 

-

I 
I 

IJc I If) 

/t ,~4- j),vt)t 

//tg tJ.tJ/AJ 

1//7- ~, (}fJ5 

P,2-o Ty 
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LlNDROOS LABORATORIES 
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Oc t ober 18 p 1984 

' ~'omusto:l c.? S l l v e :c Mi ne s 
P8 g E. 2 

Sa mp le Identifica tion 

S-47 5-10 

10-15 

45-50 

s V-16 0-5 

5-10 

25-30 

30-35 

SV-17 0-5 

10-15 

15-20 

20-25 

35-40 

I M ett lOd of An alysis : 

I 
I 
I 

GARY A. I\. NAOMI R. l.I ~JO noos 

P. O. BO X 672 
TOMBSTONE . / ,Z 85638 

I 
Phone: 457- 31 32 

CEHTIFICATE OF ANALYSIS 

§/-IA)ER 
Ag OZ/T Au OZ/T I 

0.44 0.008 12,li 
0 .12 0.004 

j)Lt14-
0.04 trace /IIL 
0 .68 0.012 12, If-
0.48 0.008 t/, ()t 
0.12 0.004 {J,/Jb 
0·32 0.001.). (),IO 

0.1+4 0.008 !}:!/, 
0·72 0.016 o. 21--
4.72 0.016 t1, t 1-
2.24 0.020 tJ,3p 
J.20 0.012 tJ.1+ 

-

--

7.b / 

I~I r- 2, 720,,01 {, 

r-3·374 f/'It 
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LlNDROOS LABORATORIES 

August 28 , 1984 

Tombstone Silver Mincs 
P. O. Box 715 

GARY A. & NAOMI R. llNOROOS 

PO.BOX 672 

TOMBSTONE. AZ 85638 
Phone: 457-3132 

Tombstone, Arizona 856J8 

CERTIFICATE 0 .... ANALYSIS 

Ounces Per Ton £;:A~ 
Sample Identification Ag Au ft? 

er./ 0-5 0.56 0.005 tJ,Z~ 
c-i 5-10 0.48 0.003 t',2-~ 

Cjl0-15 1.68 0.018 //32-
C-)15- 2O 1.44 0.034- ~t?~ 
0-/20-25 0.60 0.011 ~~tfJ 
C-t25-JO 0·32 0.003 £},~ 

Ci30-35 0.'64 0.008 a 32-

I 

, 

: 

" ., 
. , 

" . ,- . ' 
. ; . , " . . 

r· ~ • 

:;,:-,~ , 

'. 

c-=1 ;-
. , 

f .-".:;.-

Method of Analysis: Acid Digestion (Ag) MIBK Extraction (Au) 

AUG 9. ~ 1q~ 
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L1NDROOS LABORATORIES 

September 2. 1984 

Tombstone Silver ~ines 
P. O. Box 715 

GARY A. & NAOMI R. LlNDROOS 

P.O.BOX 672 

TOMBSTONE, AZ 85638 

Phone: 457-3132 

'Tombstone. Arizona 856)8 

CERTIFICATE OF ANALYSIs;'5/'j? 

Geochemical. ~ 
..7/?4/(~. Fire Assay 

Samp le Identifi ca tion Ag Au fJ,li Ag Au 

C2 0-5 0·32 0.00) 0.28 trace 

c6 45-50 0.12 trace ti, ()/J 
c6 50-55 0.08 trace ~ti6 0.10 trace 

C8 35-40 0.56 trace 1// It? 
C8 55-60 0.12 trace Ii. tit 
C8 70-75 0.)2 trace t1,/1- 0.76 trace 

CB 75-BO 0.56 0.003 If, Nt-
c-f 35-40 0.16 0.005 /,115 

,. 

C--I 40-45 0.08 0.00,5 11/ I~ 
: 

, 

c-! 4S-50 0.04 trace ~P4-
-: . 

C-I SO-S5 0.24 trace 
~, tJ' 

c-; 60-65 0.16 0.003 tJ· Ol-
C-I 70-7S 1.20 trace z).v6 1.16 trace 

C9 O-S 1.48 0.008 tJ, ZtJ 
C9 5-10 0.24 0.00,5 rJ/~~ 

Method o f Ana lysis: 
As Above 
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September 2, 1984 

LlNDROOS LABORATORIES 
GARY A. & NAOMI R. lINDROOS 

P.O.BOX 672 

TOMBSTONE. AZ 85638 

Phone: 457-3132 

1'ombstone Silvp.r Mines 
Page 2 

CERTIFICATE OF ANALYSIS 

Geoc em ca h 1 1 7/1/J/<£~ 

Sample Identifica tion Ag Au 

C9 35-40 - 5·28 0.008 a()g 
c9 40-45 0.88 trace a,t/-4-
C9 45-50 0.88 0.003 !J l:2-t 

C9 50-55 0.16 0.003 J,/£ 
SI[10 15-20 0.48 0.005 ;1, If-

Method of Analysis: As Above 

F1 re A ssay 

Ag Au 

0.46 trace 
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LlNDROOS LABORATORIES 

'l'O;\13STONE SILYER f,lINES 
rrOiv'B:.i'l'ONE , I\Z, 

8/30/84 

GARY A. & NAOMi R. LlNDROOS 

POBOX 672 
TOMBSTONE, AZ 85638 

Phon<!: 457-3132 

CERTIFICATE OF ANALYSIS 

pmPIO Idon tificatlon Ag Au 

0.16 C2 5-10 J.'r 

C5 25-30 0.22 
1 

Tr 

C5 JO-35 O. L~8 O:OOJ 

to , 
I S\'/ 0-5 / 2.70 0.005 ! 

sv/I~-10 .... } ,.. ~ 
7. t ;, / - 2·92 0.003 

//1) / 
! SV 10-15 , 1. 20 D.UOJ - ~ 

Metilod 01 Analys is: Geocb emi ca) An81 ys is 

I 
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LlNDROOS LABORATORIES 

September 1J, 19B4 

'I'ombstone Silver . Mines 
(Page 2) 

Sample Identification 

M-J 40-45 

50-55 

M-6 10-15 

15-20 

20-25 

25-JO 

M-7 0-5 

5-10 

10-15 

15-20 

20-25 · 

M-B 0-5 

20-25 • 

2.5-]0 

C-9A J5-40 · 

GARY A . & NAOMI R. l.INDROOS 

P O.BOX 672 

TOMBSTONE, Al 85638 
Phone: 457-3132 

CERTIFICATE OF ANALYSIS 

Geochemical 

Ag OZ/T Au Oz/T 

0.08 trace tlltJl-
I 

0.12 0.004 d;!fJ2-
trace trace t1 ' (J:?-

0.12 0.004 /}/jJ/ 
1.40 0.012 t// fjz-
1.16 o:oOB til 72-
0.24 0.OJ2 tJ/j6 
0.68 O.OOB ;J/~ 
1.4~ 0.016 ~3t) 

1.44 0.024 t// ~/J 
0.20 0.008 /J/p~ 
0.12 0.004 oltJ6 
0.08 0.008 tJ/tJt 
0.12 0.004 !J1i'6 
1.16 0.004 t')/og 

Method of Analysis: As Above 

Fire Assay 

Ag OZ/T Au OZ/T 

1. 22 0.010 

O.OB trace tlll/iJlio 

51z-f! 

§[P 1 3 1984 

l5 
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LlNDROOS LABORATORIES 

September 5, 1984 

Tombstone Silver h1ines 
P. O. Box 715 

Gi\!lY A. & NAOMI R. lINDROOS 

P.O. BOX G72 

TOMBSTONE. AZ 85638 
Phone: 457-3132 

Tombstone, .Ari7.ona 8 5638 

Cll 

C12 

c14· 

CiS 

f-

Sample Iden tification 

30-35 

35-40 

70-75 

60-65 

5-10 

10-15 

15-20 

10-15 

15-20 

30-35 

CERTIFICATE OF ANALYSIS 

Ounces Per Ton 

Ag Au 

0.12 trace 

0.12 trace 

0.08 trace 

0.08 trace 

0.12 0.003 

0.08 trace 

0.16 0.003 

0.20 0.003 

0.16 trace 

0.12 trace 

Method of Annlysis: Acid Digestion (Ag) MIBK (Au) 
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mTRODUC'IION 

The first successful heap leach of silver ores in 
the State of Arizona has been under continuous opera­
tion since early 1976 at the State of Maine Mine, two 
miles southwest of Tombstone, Arizona. The silver 
~roduced from leaching old mine dumps at this property 
~as the first in the Tombstone mining district to 
achieve a 99~ purity. 

While cyanide leaching of silver and gold ores is 
a time-proven accepted practice, a relatively new 
method of treatment called "heap" leaching was 
employed. Heap leaching is a comparatively inexpen-

~ sive fast way t o recover precious metals from low 
grade material . 

SYSTEM DESCRIPTION 

Using materi al from old mine dumps or from current 
open pit mining, the ore is stacked or heaped on a 
prepared base and sprayed with dilute cyanide solu­
tion . The solution percolates down through the ore 
dissolving the metal and is collected, filtered to 
remove all suspended particles and all or nearly all 
dissolved oxygen is removed before zinc dust is 
added to precipitate the silver and gold. A simple 
filter collects the metal precipitates which are then 
melted and refined and cast into anodes and further 
refined by electrolysis. 

HISTORY 

In 1878 John Escapule arrived in Tombstone to 
photograph the activity for the San Francisco 
Chronicle and stayed to locate the State of Maine 
Mine (S/M}1). Heap leaching requires relatively few 
workers per ton of ore treated and economy of work 
force is one of the outstanding features of this 
method. Being entirely family owned and operated, 
paperwork and expenses at the State of Maine have 
been greatly reduced and a closely-knit, efficient 
WI) rk force is the result. 

Detailed production figures from the S/MM PfI~r to 
1976 are not available but published estimates 

I ·· 
range from two to three hundred thousand dollars, 
almost all in silver. 

I 
I 
I 
I 
I 

By mid 1981 there was an estimated 50,000 tons of 
ore under leach at three locations on the S/MM 
property. 

Elsewhere in the Tombstone area, there are three 
?ther major heap leach operations with a total of over 
one million (estimated) tons under leach. There are 
no flotation or gravity operations, but one company 
is considering the use of hyposulphite as a leaching 
agent. 

GEOLOGY 

The country rocks in the Tombstone district range 
from pre-Cambrian to Quaternary in age. At the S/MM 
in the western-southwestern part of the district, the 
important ore bodies, predominantly silver with very 
little gold (average ratio 200:1), occur in a quartz 
latite porphyry and in Xesozoic sediments . Geograph-

81-341 
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§tatr of flutur fltning ffinmpauy 
P. O. BOX .113 TOMBS.,. O NE. ARIZONA 1115638 PHONE 457-360\ 

, .. ' RLE6 E6CAPULE LOUIS £ '.(. ~ PUL.I!: 

Propo sed Drillin/; Program at I.oweJ.l Area 

Tombr.; -;one, Arizona 

On November 18 and 19, 1980, a total of eight wagon 

drill holes were drilled on the Lowell Patented Claim by 

the owners Charles and Lo.ui s Escapule. From these hOl e.s, 

mineable silver ore was hop (~ d to be found. A descri.ptio.:: 

of the holes and the assay r esults are on the attached tabl 

From these results it was decided to drill more holes 

a nd prove enough ore for a emaIl open pit (to be dcvelo~0d 

l ater for unde~ ground production). 

We propose ~ that a tota~ of ten more holes be drilled 0 :. 

t he Lowell property. Since , favorable indications were fou l 

for 150 feet on the Lowell claim from the north sideline, 

a drilling program that wou] d prove more ore along the strF. 

o f the vein is needed. 

This program would inc l ude two lines of five holes eac L. 

approximately 200 feet eith ~r side of the line of wagon dri _ 

ilOles, and 50 feet deep. *. 

1\ total of five more holes should also be drilled on t l · 

adjacent six lode claims to find more indications of ore an i 

also, to find an area for woste disposal that is not over 0 : 

Th e wagon drill rig us ed to drill the first eight hal e :: 

is no longer atailable to us , but Connors Drilling in Tucso ' : 
"~ 

i\rizona, has a diamond drill rig available for around l~'j, 00\ . :) 0. 

~~ ecause the holes are shallow the price is based on a 1;75.0( 
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~tatr of ilailte flining Q!nmpatty 
P ', O 1l0X 4"3 

· 'AI< I I' E: CSC"PULE 

TO"4fl " TONE , ARIZONA 11"11311 PHON!: 457-3601 

LOUI. ,,= APULE 

i· (;r hour , rate. There will be an additional cost of ; ~G ()C . U ! 

for do~cr work to prepare t he drill sites. It will t~t C a : 

estimated three weel{s to c cr.:rolete this program. 

, . 
• 
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§tatr of :maallt2 flitting aInmpauy 
P. O . BOX .153 TO .. S '; TONE A~IZONA B5638 PHONE 4!S7-3601 

HARLE6 E6CAPULE L..OUI 6 , CA PUL..E 

'vVagon Dr i . . ]. flo10G at to VI I:; 11 

nov. -e >', 1 <) , 1 ')1~,0 

; Bearing r ' Dist 0 2etwcen Bearin c : ~:..: t L •. '''' 

0'.8 .l.nC i o 

~, - 1 .'350£ 35 
41 ft. S39£ 

1. -2 S45E 37 
42 S3Sii 

I "7 .C;38 E 7-
D - ,/ Jc. 

S46 E 45 
L-4 :351 !': 36 

~·5 ::;5SE 
L- 5 S55E 31t 

36 S58 ;':: 

~ ,-6 .s60E 33 
35 

('6 -.' -. 
.) ) l~ 

~ -7 S48E 37 
41 :)Y}E 

:, - f, :344E 36 

SalT. ;)1 e Assays 

l\.f\gA. A~ffay F~E e -:'.Rtiay AAgA. I"..~ff[;tj' r'+,. ~ , " " "Y 
, ,-1 L-2 : '~B V. 

11-
H -

O-l C .06 Nil 0-10 .07 Nil - ;-'; il o ~ 

1U-16 .06 " 10-16 .03 II 

16-22 .06 II 16-22 .06 II 

-? ) .. 
22-28 .05 " 22-28 • 19 II ~'- : . L.l. 

28- ~54 .05 " 28-34 .78 " c: • ( ;';il 

34-40 • 19 " . S6 Nil 34-40 .10 II 

40-46 .06 II 40-46 .30 " 1. ' :;u 

46-52 .06 " 46-52 .08 " 
.<Jc 

.06 52- :; (1 .03 " ------
Nil 52-58 " 



I ·. 
I §tatr of ~atttr Stuinl] (numpatt!1 -P. O. BOX 4113 TOM l: 9TONE A~I7.0NA HI!P'i30 PHONE 457·3601 

I ' HARL ES CSCAPULE LOUI ~ . ~, C"' PUl. f: 

S(1llple f~s2ay s 

I 1..-3 A. A. A*Hay F:i, ::e f..:;ff ay lJ-4 A, /\. !'rWuy i;' i. t .. 
' . . '. . 

l-I.g , n :j H ~g . " (-

I 0-10 . 23 i--:il /' 0 0 '_ -10 .18 lhI , 5 . 

10-16 .58 " J. ,Ji 1Ci-l{) .04 II 

I 16-22 .09 II 16-22 .02 " 

22-28 • 18 If . 9 0 22-28 .04 " 

I 28-34 .06 " 28-;'4 . 02 II 

I 3 l l--40 .04 " 34-40 .02 " 

LI-('-46 .03 II L~O-46 Tr " 

I It6-52 .03 . 11 46-)2 .02 II 

52- 5 '~' .-3 " 52- .58 .02 " 

I 1,-5 j ,- 6 

I G-10 .02 " G-10 .02 11 

10-16 .01 " 10-16 .02 If 

I 16-22 .02 " 16-22 .01 II 

22-28 .01 If 22-28 .04 If 

I 28-34 .02 II 28-34 .02 II 

I 34-40 Tr II 34-1+0 Tr " 

40-46 'l'r " 40-46 .01 11 .. 

I 46-52 .01 If 46-52 .01 II 

52-58 Nil II 52-58 .01 !' 

I 
I 
I '.' 

I 
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§tatr llf flIllUtlt2 flIllintttg <nompal1!} 
P . O. DOX 4~3 TOMfl5 T( ' NE ARIZONA 851)36 PHONe: 457 ·3601 

,. H t FS ESC APUL £ LOUIe £1 t' u L£ 

Saj( D1 e ;\ S 8,'J.:/ S 

L-7 It ~ , A. r,~~- y FJ, Fe t.. ~ £1 ,=..::l L- 6 Ar... (J" A. A~ ti:::.y j·i r. t ., jr;v' 

r'G 
• L t:i Cl. 

J.~ i(J II .. ~ .' 

-l C .1 2 Nil ('-1 (; .01 P'1 ,'.1 .. 

10 -1 t: • C l " 1 c-,-16 Tr " 
16- 22 'J' r " 16-22 Tr " 

22-28 . 01 " 22-28 'rr " 
", ". c:':-- ':Lt . 01 " 28-34 .el " 
;. L~-40 Tr " 34-40 Nil " 

40-46 Nil If 4C-46 Nil " 

!+6-52 11 11 46-52 'i'r " 
::2- 5,(; " " 52-:;'4 " " 

:.ote : 11.. A. Assay =: " ._'1 C1 .. h~er Test" for 1 hour on un pu2', ' , :",r: , ~ 

Drill cuttings. 

Fire Assays v.rer E: don0 on s amples showing ~()m(; ;: : ,', y' 

values and on l cwe r '! al.ue samples for com:,; ara;,~ol 

~'2 28-.31 

J-3 I~ -/6 

~ _ --,Ar?---_. 
~ ;2.00 

--J7( 1· G1 

/ 

'i?{F~</t:.'d~. /::5" .A yO:; 
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STIJ.L & STILL 
CONSULTING MI "' I NG ENGINEERS 8< GEOLOGISTS 

J, W. S 1 ' L. MrNrNO ENGINEBR 

6810 C ... ··I ' ... O DR SANTA VAI~KRA 
t Il :..! .200.026S 

Mr. Bai ley Escapule 
P. O. Box 453 

TUCSO "J, ARIZONA 85718 

Decemher 18, 1980 

Tombstone, Arizona 85638 

Dear Ba i ley: 

A RTIrUR It S', ., .r... GEOLOGIST 

6840 CAN IN C }tH AT &lAuco. 
602 . : .2j 07 

Enclosed, as Plate I , is a 1"=20' scale plot of the 
Lowe I I area wagon dr i I I ho I es as based on data In y.our me 'l' 
of December 10th. You wi I I note I have posted al I the 
assays avai lable. 

Since we have 9 sam~ les with both fire assays and 
"shaker test" resu Its, I p lotted th j s, data into a graph 
as Plate 2. Using this g r'aph, I then "fi lied in" where 
fire assays were lack i ng 1: 0 make P I ate 3, of the be s t 
part of the zone. Using t his "approximation" for some of 
the grades, I put ina rO ll gh pit out line on P I ate 3. The 
three holes in the pit ha ve weighted averages as fol lows: 

Hole No. Length Oz. AsLton 
2 46 ft 0.77 
3 34 ft 1.02 
4 10 ft 0.90 

90 ft 0.88 

This I ittle pit wou ld make 212 tons per I inear foot , 
or 21,200 tons In 100 ft. 

The 0.88 grade, In my opinion, simply wouldn't make 
it at current s i I ver pr ic es. However, it is start i ng to 
approach an "ore" grade a nd thus "upgrades" the prospect. 

I have written a re port to Mr. Arndt and you should 
hear directly from him In the not too distant future. 

V7,S;-Z I y),)?urs, 

~;;~~~ 
ARS/sb 
xc: Doug Arndt 
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J. W. S ' I ,L. MININO l~NOINr:tW 

0310 C "1 :-.." 0 Dr. SANTA VAJ.J!.UA 

~.2U!).U208 

S T r r, L & S TIL I~ 
CONSULTING Mi l l iNG ENGINEERS a GEOLOGISTS 

TUCSC·N . ARIZONA 85718 

Nov e mber 20, 1980 

Mr. Bai ley Escapule 
State of Maine Mining Co. 
P. O. Box 453 
Tombstone, Arizona 8563t 

Dear Bailey: 

~\llTJJUH n. -. L j" GI~()1.0GI6T 

6840 C AM' =" ,,' )' 11.""1' .\tAIH: Utl 

00 2 ' .:. :$0 7 

Enclosed is a copy of the "geologic sketch map" of 
part of the Lowel I claim . 

w i I I ph 0 n e you a f t e r T han k s 9 i v i n 9 tog e t the r e !3 . t ~; 
of the last holes, and ary fire assays which may be avai ·_ ) ' e 
b y then. Also, we wi I I s et together to try to evaluate 
the economics of the State of M~ine underground mine. 
Any data which you can tlrn up on the old underground mi 
wi I I be most helpful I. 

It was a pleasure working with you for a day In th 
fie I:d; and I hope we get to do more of it together. 

Very '.tru I y yoyrs, 
/. 

. . . '" - " --- y ' , .: ... . ~-: :. -; - ... ~ .,.., 
" / /( ~ . :- .'/ :'"., ,/~ / 

// ", . . . . ." I ~ / / ., ; • 

-~ Art h uri R . /' S til I . 
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The Tombstone ::Jilver nin e s Inc. property is located \':i tt ., 

the famous Tombstone ~ininG iestrict ~hich ,roduced silv 

from o::ide ore in the late 1300's. 

re':: mininG equipment and ~et !1ods along \';i th high metal r :' c c's 

has brOtlC!l t c?J~ 81..1. t n '}r.~ an d V'i 3 0rOtl s mining ac ti ~Ti t JT in tZ1 

~onb=ton2 district. 

Past ~;ro(l1c tion in the ar 3a :2J!le fron silver halides in '. Gl~ 

gre.de ,::.12ncs, pods or ler:3cs in norrorl nouthe2.st strikin " 

fissures concentrated in the oxide zone. 

The )ro]erty contains a?p~ox~nately 111 acr~s, located i 

the ~eatern portion of th , ~ d ~ strict. 

The pro~)ery is underlain ~)y =2.isbee Group sediments in tru " :1. 

by porphyry and andesi te ,Jorphyry dikes. 

Several vein struc turE5 an 1 e :: ten tiors of past produe ti 'Ie ',c' '- n 

structures occur on the p ::.~oP { rty. Current assays taken ''') IT: 

vein structures and zones ex~ ,mined, range from 0.07 to 2 ~,,: , 07 

oz/ton silver. 

The state of Haine Hining Co r::pany is currently cyanide I E :hi ng 

old :::Jine dump material an r: d c- veloping vein structures 

e:~tend in to the Tombstone 5i1 ver I,lines Inc. holdin£s. 
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Values in the vein struc t ur0s vary greatly at the surfac ' 

but reports indicate tha .... \'li th depth (15 to 50 feet) th~ 

ore grade becomes higher ane more consistant. 

Due to the increased met E,l r rices, economical cyanide I E c hing 

processes, and the fact t hat the State of Haine Mining C-J':ipany 

is currently producing silve r from their property locate ~ in 

the c en ter 0 f the TOr.Jbst c ne .3il ver Hin es Inc. holdings, 

exploration :progra!:l and D d evelo:p~ent-r:lining-processing . aluation 

is \'larren ted. 

m exploration program is nee l ed to determine the de~th c · 

the o}.-ide zone mineralizatio:l , quantity and grade of ava .·. a ble 

surface ore for open cut min i ng, quantity and grade of a " i J. able 

dump me.t':!rial, end :p03si bl e .Jresence of primary minerali :', t:.on. 

The estinated cost of thi3 f~rst phase is 3 67,100.00. 

A second ~hase of developTIen ~ , which TIould lead to minin ~ an d 

processing ore from the prOP Qrty would include a 100 tonj~' ay 

oy.>eration very sir.1Ular to th ; State 0 f Maine t-1ining COT!l~ j IS. 

The total esti!!lc.ted cost :or this operation is ~ 523,300 . ) . 

Fror.J operations in the:imm ~ dL'. te area, the average costs/ ' .1. 

to mine and process ore, _s : .bout ~? 6.00 to ':> 9.00. The 

average grade of this ore uS 1., ally runs b e tween 3 to 5 OZ, : ) n 

silver. 
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.··.t t:1e request of f-lr. ~':. \'I. ' ~ ra (; e and Hr. D. G. Thomas, bot} 

J f Phoenix, Arizona, I was a 3ke d to map the property area n ( - ~ 

:'ombstone, Arizona and recom::en :..: a mining program sui table " .­

~ he economic potential of th ·} p l·operty. 

. ma:9:ped c..nd sar.rpled the are , ~ dlTing the las t three ,'leeks o j' 

" ay 1981. During this time I a1 so mapped and sampled portie ; ; 

.. f the patented mining claim :'; o \'.ned by the state of ~1aine 

' ~ ining Co. (ormers Charles 8J~ d l ouis Escapule, my father ane 

<ncle). These patented clairls are 90;-; surrounded by the pre ~ 'r t y 

!~ eld by Tombstone ;3il ver I·jin (:s Inc. 

"' he folloDing report is the l esul t 6f this three week study ,: d a 

: i rst hand kno':lledge of the €' xpl:::>ration, mining, and process '. g 

-:. e chniques used by tha state of '1aine ~tining Company, a sil v '" 

~ roducing mine in the Tombstcne Mining district. 

~' ROPERTY 

" :)proxima te co-ordinates; 31.)42 ' H, , 10 0 06 ,,;/. The property 

) nsists of the no\<thern half of the Chance patented mining 

~ l.. aim con tainin8 approximatel y 10 acres, and ~pproximately 

i.) 1 acres held under a state ')f .'l rizona Prospection Permit, 

l rrounding 6 patented mining cl ~\ims held by Charles and 

)ui s Gs c ~yule of Tombstone. 
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- he Tombstone I-lining Distric ~ , i :.. located in western Cochise 

'oun ty, Ariz-ona approximatel ~\' 2; miles north 0 f the }~ exi co-

" ni ted states bourder. 

: he property is approximatel ~ 2 miles directly south~e s t of 

: o!i1bstonc, and about 75 mile [' s O'.ltheast of Tucson, Ari zona. 

; ~l e property is located in TCI'!11 s nip 20 south, Rang e 22 east, 

~ Jver a partion of the north hal f of section 16. 

, :~ PJ') SPORT f:.. TI mr 

,mbstone may b e reached fro m Tu ~ son via Int erstat e Highway 

,,'l d StC',te High\'l(~,y 80. The SO' lth ,: rn Pacific Railway, \'!hich 

,'J rve s Bisbee, 24 miles south ~as L of Tombston e, traverses th E 

;' .. -' ~ along the San Pedro river . Two short ai r strips lie wi thj : 

',:'I e area; one is 3 miles south eas t of Tombstone, and a secone.:. 

~ ; about 6 miles directly sou ~J hVl l- st of Tombst one. The proper ,; , 

:i ~: easily accessible by paved an c dirt roads from Tombstone. 

5 ~,', I MATE 

~ .: e climate is semi-arid and t ypj cal of intermediate al ti tude 

c : southern Arizona. In Vlint e r the average high daily temper , u.:c' e 

i ' about 75
0 

F (24°C) and th e 3.v erage low about 250 F (-40C), 

\,: ?r e8,8 in the summer the averagE high is near 1000 F ( 38°C) ,: oj 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

j 

• 

. t (or; . ri - , 



I 
I 
I 
tl 
I 

NE 1/4, T. 20 S.t R.22 E. 
TOMBSTONE OIST. 

_ ... __ ----1..1---
'\ " 
- ....... . . ~.'I ..... . . , ..... ..! . , 

t _ l~ \ 

-_ . --- - -- ---- ._--- -

I , 



I 
I 
I( 

I 
I 
1·­
I 
I 
I 
I·· 
I" 

I 
I 
I 
I 
I 
I , 
I 

- 7 -

th e Ion near 550 F (130 C). ,1 verage annual rain fall is 1 .. 56 

inch ~ s, s eventy percent of t ~ e precipitation is fron int o 3( 

s torms during Ju.l y , Augu s t , md September. Ve g e t o. tion i , '.: r e 

a rea incl~des c a t's claD, ch Jlla, creo s ote, mesquit e , OC I LJ l o, 

a n d prickly pear. Th e di '3 tr::.ct do es not contain timb e r . , :, t a bl e 

for mine u s e. 

Tc ,!ographic a.lly, the Tomc :3t Ol :e district is one of predom~ , l.ntly 

10':.' sCB.tterc d. hill s \':i th :: h e high est elevation of 532ofs : en 

A j .:;'.~: ~:ill B.n d th e lo\'! est, ab c'u t 3900 fe e t, c.lon!; th e .::~an : l'TO 

r i v er. Th e hi s h es t el e v a ~io r. on th e pro,erty a r ea i s 4G~ 

Un cl e S [',,!:1 Eill an d th e 1 0 'r es c e l eva tion i s 4425 f ee t 2l o ! t :12 

n ou thedc e . 'llhe r c a r c no . )e r ' 11l'li 21 s tr eams in th e a r c& . 

r • • --., 

} :.: , :...' PRC::Juc'n 0;: 

Th e to\'ffi of Tombstone has ab()ut 1500 inhabitants. The r E. .d 9nt s 

thri v e on TOI~bGton e IS ric :l h i s tory , ond the torm has b eer: 

a s a ~ ;ation al !iistoric HO~·.nu r:. ent. Th e fir s t mining clair: 

l oce. t ed i n th e c~is trict i L H 57, but it \'J8.0 not until 1 8~ 

' ;6 ','.·2.r cJ. ;::; chi e ff elin di GCOV r e " ri ch s ilv er dep os i t s o. t Tor: 

e ::: i gn .s.t ec. 

t ) l1C 

Fr om it s e2r liest day s t h , d:: s trict hc. s been pl aGu ed by ~ e ~e 

mil1"~ \"c. t c r ~') r ob l e!':l;::; .?n d L u c t u2.tinc s ilv er ~ric es . I n J.: c ;1 

138 1 1.'.:2" t c r ~'!o. s f lr s t cnC0 1. n t ( rd .! in th e mi n es a t 2 d enth .520 

fee t, an d early 1884 ini t ::.a l pumping proc e dures b egan. F ~~:~ n g 
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Jperations continued success ~ul : y until May 1886 when fire 

~aralyzed the pumping works. M ~my of the rich deposits were 

' lready exhausted above the 'lat er tablG, and a lo\,! silver p~ : ~ e 

: ~~ O. 98/ oz ascomTlared to ~~ 1 • ~O/ ,..::, z) coupled with the loss 0 f ~ 1e 

. ur.rping facili ties forced mcu y Lines to close. By 1901 the 

:. arger Iilines \'/ere consolidat ~ d :: nto a single company., and 

r ene~ed efforts were made to dr ~~n the district. In 1906 

ne\': pump shaft \'/as complet 'J d t o the 1000 foot level, and 

,he mines \'IGre able to contillue successful operations until 

909 y:,hen a de fec t in the pm'lpiLg v/orks caused the 1000 foo l 

' ev el pumps to cease operati cn. In 1910 the pumps on the 1C 

.'oot level TIere recovered, ru ,d r,ining was resumed. Between 

908 and 1909, \'.rater \'/as pum::l ed from the mines at a rate of 

,bout 5 million gallons/day, an c, by January 1911, the financ ,l 

'train of high pum~)inb costs COl: bined \':i th a lo\'! silver pric 

Ij O.50/oz) forced the closur" 0 1 the major mines. The small . 

,' omp ,omies continued \';i th lim:: te e production above the \,/ater 

able, but by 1918 most of t t e rines were operated by lesseE ' 

' i th the exception of reproc essi ng of mine dumps, and minor 

" ead end copper production, i he district experienced Ii ttle 

, c ti vity in the years follo\'Ji ng 1918. 

' e h!een 1879 md ',, 1970, the tO l. a.l estimated production VIas abo . 

" 38.8 million (Keith, 1973). From 1879 to 1886 mineral prod ~ -

i on totaled about ~>18 millicn ( 3utler, \'/ilson and Rasor, 19 

s timated production behleen 19.3::; and 1970 is about $1.8 

. i llion (Keith, 1973). From 1873 to 1970, Keith estimated t , t 

h e district produced about 1.5 million short tons of are 
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, ~ich yielded 3 million pouno3 o f copper, 45 million pounds ( 

~ 8 ad, 240 thousand ounces of gol "1 , 30 million ounces of silv :' , 

" 10. 9 thousa...l1d tons of manGan ese ore. 

:1 the past fe,,: years mining a ct:. vety has again increased. 

; 1ere are at least 10 mining Jpe~ations on the Tombstone dis .~ ~ c t 

:Jday that are either produci1g .'>ilver or plan to produce 

~ 1 the ne::t feYI months. Thes3 o=)erations range in size frolCl 

,12.11 2 mem operation to larg ~r )O to 60 man, multi-million 

i )llar operations. This rene ':red acti vety is due to the incr , ~ .:;ed 

c:.lver price c'JlQ the use of 1')":: cost, heap leaching of the O J', :: . 

I ; . rtua11~" every o?ere,: ion in : ho c.istrict is heap lee.ching I 

" .. c. 7'.1in o dUD~).s cmd/or ner! min ·,~ d ure from either surface or 

:'l Gergrouncl mines. Ore grC),de -> r ,mge from about :,;' ounces/tel'] 

, 1 ("')("1"'0 t / ' .L') .L tl 100 It - ._ vcr c\..;v ons uc.y o ~)eral-l ) 11 l-O more 1C.n ' ounces on 

~~ Iver (a fe~ tons/day operat ~ on : . 

I .:.:.::n::::RAL C::;CT,OGY OF T!-E TOHBST:l r'r=; DISTRICT 

I I 
I 

.:\ e rocks in the Tombstone di 3 tr~. ct range in age from pre­

'>.mbrian to Quaternary. The f oL.o\'ling discription of the ,I 
'neral geology of the Tombst 0ne district is quoted from 

I ltler (1938, page 11-12). 

I i' The oldest rock is fine-gra '., ne c , greenish gray schist evid E .I y 

I­
I 
I 

," e-Cambri'an and correlated W:l. th the Pinal schist of Bisbee. t 

,; invaded by granitic and po ~ 'ph ~ Ti tic rocks that have been 

';·:ntati vely regarded as pre-C ampr ian, but may be younger. 
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'ncomformably ' overlying the ~)re-Cambrian rocks is the Cambri 

.; ', olsC'. Quartzi te, here abou t L ~ 40 feet thick. This is suc c ee c 

' y the Cambrian Abrigo Limes t on e , approximately 700 feet th) 

( vcrlying th-e Abrigo vri th ap ~ ar l nt conformi ty is the Devonic.' 

: art~n limestone, about 340 J ee t thick, followed by the MisE ~ 

! i nnian ~:;scabrosa limestone, est.imated to be about 500 feet 

. :1icl\:. It is not very distir.ctly separable from the overlyi .. 

:} cO limestone of Fennsylvan:i an J.na Permian age. I.s the Upy . 

. i oit of the 17aco is a surface o~ erosion, the original thic .: ess 

: f this form8.tion is unlmorm ; i ts prosen t maximum thickness 

l. ::ceec.ls 3,250 feet. The Paco li :llestone is intruded by a fe';. 

~.U-~CG en~ sheets of quartzos e po .:::':?hyry, generally rather de­

- ~nposcd, th~t ~ere eru~ted frio~ to tho deposition of the 

: ~ sozoic secliJ:1cntary rocks. 

'lcomfon1c.;,bly overlying th e I ;~co is the Bisbee Group, a seri o 

': conglOInre.te, s2J1dstone, C; 'Jar '~ zite, shale and limestone. 

, ~ ese beds, a,s sho\':n by fossi ls :",n the; limestone layers, are 

: c }·lesozoic, probably Comancll , a g e. The thi ckness 0 f the 

:.sbec grou:9 i3 unlmor:n, as n ) r::J ·) r3.surable section of the y:ho : 

.. ~~ availnblc; it probably exc :~ ed ~ ' 3,000 feet. 

. :'rcr the dc,;.osi tilon of the T )mb ~; tone foroation, the rocks 

, the district \'!ere folded ald .' aul ted and, probably at the 

'.1710 time, \'/ere invaded by th ~ mi·.SS of Uncle Sam quartz lati ~ 

: )ryhyry that crops out in th ·) r/ ' stern part of the district. 

lout the same time, but prob ~bl: sliChtly later, they \'!er o 

.:1 truded by an irregullar bod:' 0 :' granitic rock, the Schieff t: I .n 

,'; :'anodiori tee Sou thwest 0 f t 'l e r.apped area, near Charleston, 
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_he quo.rtz ID.tite porphyry i [~ i n truded ino andesitic and rhy ' i :.:; ic 

: ~trv.si \'0 rocks. I t seems L kl~' that the earliest volcanic 

~ ti vi ty r;D.S e::trusion 0 flo': as, follo\';ed by intrusion 0 f 

J<'.rtz lC'.ti te ' lJOrl)~1yr:i ncar i. he t. hen e:::istinc surface, and 

~ .1is in turn Y;c:..s follo'::ed by intrusions of Granodiorite. 

~ ter the intrusions, the diEtri : t appears to have been subj . ~ 

) lone-continued erosion. Frob lbly in late Tertiary time 

1e lo'::lyj_nz ~)arts of the di s tri r: t \'lerC covered by 8:' fluvial 

~ ~osit o~ crudely stratified,mo ~ e or less firmly consolidat r 

·CLl12r roel: tletri tUB ~'.i. th SC"".W : .. CJ.j'ers of sand and silt. 

" lis r:~('. terj.2.1 ','.'hieh 8.~;?eGl.rG t J b r; allo,logous in age and P.1o.dr:; 

. '. dcyosi tioD to the GilC', con ~:lO l ,crate of centrv.l l.rizo!1c3" 

:; clFoies le.rce arCD.E" in the b :-02.c:. valleys that seperC!.te the 

lls of t~ c To~b8ton c ~istri ·tron the Huachuca, ~hetstone, 

ri. (1.rc?,goon ranee:::;. Inmost y.. . B.C sit is overlain b~/ a fe':: 

et of ~~uc:.t8rnar:' Gravel, scc :d, a.nd ::::;il t. At least one 

sal tic eru:ytion occurred du ::.' inr or after the accumulation 

C " the valley fill, as shO\'ffi =.- n \',alnut Gulch, about a mile 

l ' utheast of Tombstone. Some fau lting he.s taken place since 

t ~ e deposition of the valley :'ill, \'lhich has been deeply 

1. :' cnched by arroyos of the pr E: serj t erosion cycle." 

~ ' .ese paragraphs are a breif t ut 3ccuratc summary of the 

E' ~ eral geology of the region. 
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jE:GIFIC DESCRIPTION OF THJ::; 3::;0 JOG:: OF TH2 TOHDSTOHZ SILV.2:R 

;ILV:SR I<n::!~s IHC. PROPZRTY 

~he area is 'underlain by hig~ly fractured Cretaceous Eisbee 

'"~ roup smdstones, shales, qua :~tz ::. tes c3.nd limestones, intrude , 

~y sill like bodies of Uncl e SW~ porphyry of early Cretaceol 

::J.ge c3.Ild several younger nort :lea :jt striking c3.Ildesi te porphyr: 

i. il,;:cs • . 

'-: iner2,li zc3.tion oc curs in nar .:'o\'/ planes, pods or lenses, as 

:erargyri te, or bromeyeri te Ln ) ~ outheast striking fissures 

~ith stac) north~est dips. ~ h e silver ~inerals occur abov e 

': h e "lv.ter to.bl e and are asso : ia" .. e d '." 'i th quartz, hydrou s man: ! i: S8 

) :ddes, c2.lci te, limoni te, a l d ' ;ericete in open space filli ~ 

:.'he fi ssure zones fornlcd \'!h e ,'e ,imall amounts 0 f sli~) oc curr ( 

llonG closely spac cd pc9,r c?.l 1 e ~ j '_) in t planes. Oc cc9.sionally, 

'.ndesi te lJOrphyry dikes are .nt l'ucJ. ed along thes e joint nlel1 ( . 

:)8.rallel to the regional nou ': he ~ l st joint pattern. Ore bear: 

,olutions fr equently found t .le n ore permeable zones along t J 

:ikes a .fovorable environment , L .lling open spaces and re2Jlac . ,g 

,lrecciated TI211 rock. 

"he Chance mininG cla.im is 1 )ca- ed on the southern extensioJ 

) f tll'e Bonc3.Ilza vein along \'1h _ch several shafts hav e been 

JUnl~ and sketchy recorc':.s ind .. ca -.· c several areas of stol)inr . u . 

1 C} 2 B report by .3arle and }~ .:11, -r en indicate,s hieh crade or ( 

'/ 8S r emoved from theChc3.Ilce m .ne . It is also stated th e t a 
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'inze rlas sunk to a depth of ;: 2 :'eet belo"! water level and a 
IIJ 

.ri ft run 18 feet· 1922. The or ,' "las stripped to th e ;~oo 

"oot level above, hOVJcver be ':or l' it could be removed, the 

~ pper part ,of the she,ft cave 1 i 1: . Assays are reported to h i', 

::-un in excess of 100 oz/ton. T','o samples VIere taken by the 

~riter from back-hoe trenche 3 n uar the old mine workings 

-ffici are listed as follows: 

,) 2J:1lJI e l~ o. Ty-::>e i'!idth Au oz/ton AE- _: _z/ ton 

~'Sl';-19 Back-hoe -2.5 ft Trace O. ,-
') 

~ /3r ·1-20 Bo,cl~-hoe 2.5 it Trace 1 . ',' Lr 

::3 arrc.>les fro!':! dUr:i:9s on the C ll ~c ,':) claim taken by ri. G. Timmo : . 

on Decenber 13, 1980 are as fol : ows: 

Sm!l"Jle '1 1,0. Tyne ',:,:idth Au oz/ton j.e _~~i ton 
~- -- --

Chance ;: ' 1 : ~j~l)osed veir. 1.0 ft Trace 7 . 
., 
..J 

Chance ::~2 Dump beside Trace 2 , 3 
trench 

Chance '1/3 Dump Bonanz ('~ 0.02 12 , L ~ 

shaft 

Chance ;;·:4 Dump 30' r- ,- 0.04 6 . J 0 • • • 
Bonanza sha ::.' t 

Chance ;-:"5 Open stope 3.0 ft Trace O. ~~ 
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Various samples taken by ri. ri. Grace on the Chance claim (3; 

listed as follovs: 

Sar.rple No. 

Chance ~'i l 

Chance ;;·2 10.0 ft 

ChEU1C e vein 

Blacl~ 

1m oz/ton 

0.02 

Trace 

0.01 

A-
7 . 

3 . 

28 . 

7 . 

oz/ton 

LI-

3 

) 

) 

Re d 1 o. ~) 
\':hi te O . :5 

]\ cross vein striking 11 60 0 ~ i:..nd di~;>in5 750 F,': i s ex:pose c 

eas t of the Ch2Jlcc-Bonanza l eil. ( sa'Ylple no. s Chanc e j;' l and 

TS].;-19). This structur€ r/o 'J ld intersect the Challce-Bonanz < 

vein 20 to 90 feet to the s r)ut :·. ',':est of the Ch211ce she.ft. 

Thi s inters e ction s hould be dr~ ll ed to determine its exact 

loc a tion a""ld value. Trench: n5 has been unsuccessful in lo c : ,ins 

this inters e ction. 

I\, vein 50 feet \'!est and par, ll c .l to the Chance-Bo.onaza veir: 

has been min ed fror] a shaft abc-ut 300 feet north of the Chc 0 

Sh2 ft. ThoUGh thi s J:lin e i s ( If the propertJ) the v/orkings 

extend e d close if not to th e C}-; ,:mcc cla.im. in assey mCl.p of 

t hi s mine (D.~)~Jendix I) shorl.:: c3I~ average assay of 0.004 oz/t 

::;old and 3.20 o;::,/ton sil vcr. ~~ ;.:tensions of this vein into 

t he Chance cl aim n eed to b e in v~ sticated. 

:J ever.:;>.l sampl es \':ere also t a . ~ en on permit land north"/est 0 f .: :1(' 
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Chance claim and east of th e Tripl e L}: claim · from small pre ' e ·: t 

yits, bulldozer and back-ho c t renches. These samples ran 

:1 8 follov!s: 

3 arnDle No. Type \'/idth Au oz/ton ,. n 
..:....:...:..: .- z/ ton 

1'Sl·j-1 Prospect p d 5.0 ft 0.040 o. 
~Sl;-2 Prospect pi t. 2.0 ft Trace o. 
rTl .""'. ~ "7 
.1 j.J~ ' .l- .,.."l Prospect pi t 5.0 ft 0.002 o. 
':;:::;i :-L;. Prospect pi t 6.0 ft 0.095 5. 

1'S;·;-5 Dozer cut 3.0 ft 0.005 o. 
i':~j;-G Fros::::, c ct rl"i ~ 

.J,.-- l 4.0 f'.1-_ L, 0.020 ') 
L • 

.2.S1·:-"0 J 2.ck-hoe cu t 2.5 1'.1-
~Crac e o • .1. l, 

.2Si;-1 1 sack-hoe cu t 10.0 .':'.1.. Trac e o • .:. L, 

·.!:' ,~~l :-12 3e.cI'i:-hoc cu t 12.0 ft Traco o • . 

20! ~-1 ~. ~·c:.cl{-ho c cu t 10.0 1'.1- 'l'r&cc o. .1. l, 

I ~ . _ I 
"1

m
' 14 .... jJ. J. Bnck-hoe cu t. 4.0 ft Tre.c c o. 

--; aL1:Jle nUl71bers 1'0]';-3,4,5,6, 10 , 11 ,12 indicated VJ1 extension 

o f the Clipper vein being d Eveloped by the state of Maine 

··:ininc Co. The other above s BJ!l)les are from 3 other vein 

s tructures. 

' ;o re Se,Til~)les \','erc taken fro!?'. p c .:.~P.1it land north of the f'.1E'.in e 

.:; laim. These include the f ollc·:.i.ng: 

.3ar.mle No. TyDc \'lidth Au oz/ton 1::£ 1,/ ton 

" ~r 7 L,".:> ', - Prosycct pi t 3.0 ft ITil Tr ' 

r Sil-8 Prospect pit 2.0 ft Trace 3 . ~ 
, 
) 
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Sa.>:mle Ho. Type rJidth Au oz/ton Ar _ A/ ton 

T:3II-15 Back-hoe cu t r .J 1 .0 in 0.980 22C , 7 

T:3Ii-16 B2.cl~-hoc 25.0 ft 0.010 1 . 3 

1'5: :-17 B.?-ck-hoe 7.0 ft 0.005 C. 5 

1'.3J:-18 PrOS1JCc t pi t 3.0 ft TJ:ace 0 , J ,. 

32J:}ules tcJ:en by ::1. G. Timmjns on December 13, 1980 includ e 

t he follo, .. ,i.EG: 

.3alTInl e Ho. Tyne \'/id th Au o~~Lton 1::.£... .::. .::::L' ton 

":: hEmce , .,~ Dozer cut 5.0 it TrD.ce O . /' 
• ," 0 'J 

,~ hct'·lC C '7 Dozer cut 5.0 ft Tro.ce O. J 

:;ainc . , r-
Sh2::'t dUlilD Trace O. r :.c.: J I 

I t :-; 2.r:1~ J.8:::; tD.l:en b~: the \,iri ter ')11 ::. h8 i:ctinc clC'.il:1 jUGt .south 

I o f th s north end line, assay~ d ~s follo~s: 

'I 
·1 
I 
I 
I 
I 
I 
I 

.':; ar.1Dle -1 1.0. T~;'1)C ;'fi d th Au ozL:ton Ag , ~ ~/ ton 

;1'12-7 Dozer cut 0.5 ft 0.80 33 · : ;) 

~n2-8 Dozer cut 0.5 ft Trace 44 . , ,. 

~he D.bove samples (e:~cludin5 T,: ; :-7, (" 15, 16, 17) \'Jerc taken 

~~ ror:} th e ,State of l-iaine vein m e its e:dension nortl1\'!ard ont \ 

~ or.Jbstone Silver J·!ines Inc. ') r c ·)erty. The ,state of Haine 

;! ein is also under developme:l t l) y the state of Haine Hining (" 1 
.. . 

; am~J, e numbers TSr-J-15, 16, and 1 ~ cam e from a cr.oss vein nort] 

~ he J1ainc claim and east of ':h c .state of Haine vein extensic 
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Samples T,sI·i-7,8, and 9 C8.m e f I)m 3 other small vein struct _ 

All sam:ples Clnd their locat ~ or ; aT e sho,'m on the enclosed 

man of the .property area (; La t] I). 

corCLU,'JIOI:.3 

".J.. though the Tombstone dis t.:.~i c, has been :?lagued \'Ii th mine 

\"!El.tcr probleMs since the b e ~~i r: · .. ng, this "18.S not the onl~7 

" c­
,~ . 

factor in closing the minin ~ c_ strict. other important fa ~ J I S 

inclu ded l abor probl'2::;::;, f i ~'e :::.' aD O. fluctu2.tinc; [J e tel pri c ' 

j'~~lct:i..on of the ore rcserv ;s ' 2.[; not a factor, thouGh son · 

rc~)orts in c~ic 2. t e a d.ro~') in .' oJ : es a t th e ',':at e r t able , ore 

\'[2.S still ~r c s C'n t in mos,t Pol . . n ,: \':h 8n mininG ac ti vi ty sM ";:)';:-' , 

1:8':: l~lininc equj,)Ecnt Eln 6 me.ho '. s al ong \'!ith hieh r.wt2.l ,9ri ( 

h2.s brouGht 3bout n er: end V ' ~ G0 1' OU S rming Cl.ctivi ty in th e To r , ton e 

dL3tric t. 

The ~)ro~~o rt~,' e..rea i s und erl:'.in by Eisbee Group sediments 

intrudeo. b~/ Uncle Sam Porph:-ry cUld andesi te porphyry dikes. 

Pas t production in the area cw: o from silver halides in hi [" 

gre.d e planes, pods or lenG e , iL narro"! northeas t strikine 

fissu res conc entrat ed in th o: 'ide z on e . 

l, [1.11d holdings, thouCh not c , nL c uou s , contain sever a l vein 

s tructures \'[hich include e): ' 8n ti on8 of previously prodctiv c 
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veins and structures that Cl ::' e ~ urrently under development 

production. 

The ,state of J:aine Hining C.)ITly ·'ny is currently cyanide lCe_ 

old mine durn~! material and iev '~ loping '/ein structures tho.t 

e~=teno_ into the Tonostone S~lv c r I:ines Inc. holdinGs. 

( s~~ll leaching procesG is in operation on the south half 

of the Chence cle.itl. 

ASSc:,~TS fror.~ v2in structures or zones, anel. old clUl:!:::)S on tlr.; 

]ro::!0rt:.' rc:nzc fron 0.07 to 22( .07 0 -::' / ton sil vcr. 

;) 1.1 8 to t~1 G increased met.3_1 _Ti l 2S, econor.;1cc_l cyanide leac L 

~roce::;s c .s, 2J18_ tho fe.ct the'-' t}- e ,~tCl.te of 112.in e l:ininc C01~1~ 

the ccnter of the Tombstone Sil ver Hj_nes Inc. holdings, Em 

e::1Jlore.tion !)roeraJ!l and a d l velo:pment-rnining-processinc evc ~ 

tion is Darrented. 

,\n e~:ploration program is n c c dc'l to determine the de~th of 

t h e o~~ide zone mineralizati c n, J.uanti ty and grade of avail lr; 

-surface ore for open cut mir.in[, qUEmtity and erade of avai. ':J :':' e 

'j ur.r:,> material, and possible .9re3ence of primary mineralizat - :1 . 
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~hc follo\':inC program is ree omrr. cmded: 

?hasc I 

1 ) :2xamine · c?..nd sample acceE si b ::' c underGround \'lorI:ings. 

2 ) Trenching end sampling to Llther determine quanti ty and 

grade of surface ore. 

.:; ) DumD tlaterial survey cmc) s<:n p1inb. 

4 ) Percussion drilling to ~ e te ~mine the extent of ore zone 

\':i th de~)th. 

',': ::ins the resul ts of phc:.sc I, .3. second phase of dcveloYr.1cnt , 

~hich ~ould lcod to mining a~d }rocessing ore from the prop ' 

~ s r ~ COl~l:l en 0. e d. 

~jince the state of Maine Hin Lng Company is no\'! well into th: 

::> econu phase, a discussi on of th Jir operation is \'Jarrented. 

Juring th e past 4 years the -; tEl. ~ e o f l'!aine Hining Company 

:las been processing old dum}; ma l- eri a l by means of cyanide 

l_ c8.ching, zinc preciyi tation an ~ e.lectroli tic r.efini"ns. 

' n the last year, developrJen ::. \lI n rIo;: on 4 vein structures has 

~ ead to a 100 ton/day open CIt J:inin[; operation due to begi l 

~ n about 2 months. 
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This mining operation will inc l ude the following: 

1) JviininG ~'.'i th an Int ern <:- tic 10.1 3/4 cu. yd. excavCI.tor an 

a 1-1/2 cu. yd . rubb er ti~ed lo~der 

?) Ore G.nd. \':as1B haulage 1:: .1 L'u ck to a crushing-agglomera ' '1 [: 

circui t. Ore o.ssayinc le .3 8 than 15 oz/ton silver \':iL 

bs 2.CGlor.18r2, to(~. antl h09.] ~:_ oached. Ore assa~:inG over 

15 6:/ton r:ill bo aGci cCI.t ·::d ~':'i th cy<mi de solution in 

specially designed mix '}r. 

:) Pr e cr,OJ1t 30J_utions fro ' l t :. '2 leach end the r.li:~or r:i11 

be stri:)~)sC: of i t s silrer v21ues b;,/ a J:crrill-Cro'::o 

zinc preci)it~tion uni ~ ~~ufacturcd by the stat e of 

L~ ) 'rhc .?ilvcr lJre:i ~"'it2.te :~ '::::. 11 then be ::;r.181t e c1
. 8116 rcfil 

by electrolysis. 

f" floy: shost of the :.:;tate 0 " J'~ E ine j·;ininG Company's hea] 

leach operntion is en clo sed as plate II. 

I n 'l e i;': tho.t the state of Ii i ,in c Eining Con:pany's operation 

i nvoles the central portion of tho Tombstine Silver Mines 

I nc . holdincs, a v.ery simul .: r ( ~eration is reco1llr.1ended. 

'rh o next phas e of mining Vlc 'll d include underground mining 

of t h e vein struc tures o~ z ~n e .; . 
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l:;srrUII1.T : ;D COSTS OF PROGRl'J-'1 [ 

Phase I 

::'::stimated Costs of =xplorat ~i on Program 

1 ) Geologicc?,l e~':ar.J.ination an J sampling of under­

ground r,rorkings. 

2) Trcnchins and ,sar.rplingo 

3-) DUlTIr: rl2.terial survey a 'ld ::8.m:pline. 

~-) ,Fccus;:ion J rillins 300 --) i' . -c t. 

Con tillgen cy ,3 1 O:~ 

Cost ( f r l1c:.se I 

~~ 5.' I JC . 00 

1 , ~<' . 00 

5 ~ - )c: .00 

c . OO 

10, 

~ _ ::. 0_0_') 

;~6 7, ':; . 00 
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Phase II 

:stina ted Costs of Develop~2nt-Mining-Processinc O~eration 

J 
. ., '-" .L 
anlnr; .::,OUl Dj~~Cn l, Cost of leasing fo : 6 months 

1- 3/4 cu. yd. e::cc.vat .Jr 

1- 1-1/2 cu. yd. 10Qde~ 

1- 10 ~heel truck 

C " f' 'l't' rusnlns ~2Cl 1 leE 

Acgloncration faciliti JS 

Interconncctins conve YJ r s 

~ . b d . ~ · 2(.. as€:: Q.TI ~;ona. .. in · rs 

Zinc pr0cipitation uni :s 

1- ~~OO 7FT) sol . fo ::: ' 11 a) 1 each 

1- 65 'i.'PD .sol. f0 2' cL ei ta tor 

Sherni cals (start up) 

Son;lc t e ~cfining faciliti e: 

3uildinc (9recipitation uni " s in d r e fining) 

I' ,> 

15, - ) .00 

10, -) .00 

25, ( , • JO 

7, ; .JO 

1 , ~ ' . JO 

20 , C o )0 

4, ~ • )0 

1 , ~ • JO 

[1 ( ), ~ .JO 

50, ( . J O 
- - -

317, 1 . J O 

_-;.stamated Total Cost of a H 0 t:)ll/day Einins-Processing Op e " t -~ on 

'~quipment and Suplies (~ 
{~ 317,1 . 0 0 

:ontingency C 15% 1+ 7, .s .50 

~nginecring ~ 20~ 63,1.: . ' )0 

-="abor .: 30~~ 95,1 .no 
.. - --Total Esti~at ~ d Cost $523, 2 _- • :)0 
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To: H.. G .• ~S. EX:P.I..CfV.TION &. DEVELOPMSNT 2 ('·'> 7 

i 
... 2Q: J .• • m .. :':' .. ~~~ Avenue SW., 

~t;a.ry, Alberta T2P JG5 

LTD. , 
File No. 

Date 

SarTIples 

J E' .l cary 9. 1981 

Rcc <: Chip 

• . .. A.m ~ .. W .• C •.. TiJmd.n~ , , 
. \\ t i r Cli 

.. . l' 
~'" ASSAY Q/, 

LORING L ABORATORIES LTD. 

, F== =====::;:::==~=-=-=-=-=~=--:=-=-=-= .. =. ============= .. -=::;:==== c: MPLE N Cfl../TOO U', ./Tal v p., o. GO . ;I LVER ,..-. --l----==----.---.-.-

, 
, 
t 

f-

" 1 
i_ 

"k Ick Chips" 

C;,,-,nce # 1 

Ci:'mce #2 

C')iffiCe # :3 
C'1 m ce # 4 
C:l.mce # 5 
Cr::m ce # 6 
CL mce # 7 
M, :' ne # 8 

Trace 

Trace 

.020 

.040 

Trace 

Trace 

Trace 

Trace 

] 1!lt'n'b" ([ fr tI fu THAT THE ABOVE RESULTS AR( THOSE . - -
ASSAYS MAOE BY IV E UF ON THE HEREIN DESCRIBED SAM'-US . ••• ~ ____ ..L..' _________ _ 

'

R'itcts A, I., I\ ed on. month. 

"'I,. A.ta ,, · d on. month 
.... Ie" spe c I'. C "rlnl.mlnts 

7.18 

2.18 

.. 2.34 
6.50 

.74 

.26 

.40 
.66 
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Arizona TestiTlg Laboratories 

817 West Madison . Phoen ,x, A ri zona 85007 . Telephone 254 ·6181 

Fo : Mr. W. W. Grace Date November 21, 1980 
8238 East Indian School Ro ad 
Scottsdale. Arizona 85251 

ASSr, Y CERTIFICATE 

01 . 
i--- ­

GO LD 

P ER TON PERCENTAGES 
:." e NO. IDENTIFICATIO N 

.. ~ j 8 3 B 1 a c k 1. C han c e 
Red 1. Chance 
White 1. Chan ce 

SILVER COPPER 

7.8 
0.25 
0.05 

. 

l _ ___ ----- .. . _- _. 

Respectfully submitted, 

ARIZONA TESTING 

Claude E. McLean, Jr . 

I 

-- . - - _ .. ---- J 
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Arizona TestiJlg Laboratories 

817 West Madison . Phoen l '( , Ar ·zona 85007 . Telephone 254·6181 

Mr. i~. W. G r ace Date Dec em be r 3, 1 980 
8238 East Indian School 
Scottsdale, Arizona 85251 

ASS/', Y C E R TI FICA T E 

· 8 NO. f 
OZ . . 

IDENTIFICATIO N ---

Chance Vein 0. 0 1 
Uncle Sam Black Veir 
Uncle Sam 10 1 cut 

' ER TON 

SILVER 

28. 
0.35 
0.70 

PERCENTAGES 

COPPER 

-

! 

! 
I 

! 

i 
I 
I 

! 

j 
i 
I 
I 

~ 
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4 ·005 .a8 
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6 5 NIL .66 
7 25 NIL ·54 
8 3 .008 1.13 
9 3 .007 2 ·55 

10 12 ·012 7·25 
11 2 Tr, .56 
12 4 Tr, 1·60 
1] 3 Tr, 2·04 
14 3 .004 1·08 
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