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P. O . BOX 20766 

PHOENIX, ARIZONA 85036 

2 ·871. S·KY,·. 'iARBOR Bl.VD. 

May 2, 1977 

Mr. Hayworth Jones 
Chairman of the Bo~rd 
Minex Corp., New Mexico 
1020 Georgia N.E. 
Albuquerque, New Mexico 87110 

Dear Mr. Jones: 

A ICS 
602/2157-0581 

In accordance wi th our conversation of Fri day, Apri I 21, 
I am returning the information re Arizona-Indiana and Silver Hill 
properties near Silver Bell,Arizona. 

FXC:sem 
Enclosures 

Very truly yours, 
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. AMERICAN ANALYTICAL anJ RESEAI\CH LABORATORIES \ Li 
ASSAYERS . CHEMISTS . METALLURGISTS 

TUCSON, ARIZONA 85713 

'.' ( ~1 ,_'\-r":~ ~ .i:lci:~l ~ r,"1:11""nt i "n DATE: :0". 
I'"' , '1,' . 

SAMPLE SUBMITTED BY • - -. - . 

GOLO '-SILVER P£R CENT PERCE'a PERCE'NT PERC£NT PERCENT 
SAMPLE MARKEO 

OZ./TON . OZ./TON COPPER LEAO ZINC MOLYBOENUM IRON 
r--

.. 1. I! 1)<) 1.0:? 3.9(:' 

;; ,... 
('. :111. l.se 6.lf' ., 

'l 27.3::; 1. foO 36.(1) ... .., 

;; ,1 10.'";0 2.40 9. 2~ 

# 5 7. or, ') ":l('l 
v • ... J...J S.CO 

# 6 l7.'?? 
') ~') 12.00 -. ..... ~ 

# 7 6.03 1.93 -1.1S 

-
1t f) 10.00 3.02 7. If) .. ''''' -,., 

., , ... 
11.62 

...,./; .t :· ~ . " 

# 9 If. f:2 11. ~. O II) AJ.(.,'· 
~ 

( w~· ....-, r·O
' 

1; Ie . 2.1/1 C.64 1. (/~ .. r" 
. 

1; 11 2. r:o. 0,7/3 l.SS 

# 12 3. iJ g 1.06 2.1S 
. 

# 13 6.S? 1.60 r-.7!= 

# 1t1 2f. 7~3 2.02 ~(,.3C 

# IS 10. ?t; 3.40 F).f·C 

-:;. 1(, 9.1 A 2.4F3 ('.(0 

:;. p 6.16 2.10 3.2[ 

:t 12 2~.60 S.70 19.20 

:t 1<) 19.Jj6 <1.00 15.t1~ 

~ 2·:- 3.10 1. 35 l.cr .~ 

I--

... ?l 19.96 3.34 1~.2C 

df~-;-~ . ... ..... 
z.(~~: · . : ":-'" . 4y' ,: " . . . 

rl-. V~,() p 
. // •...... . ". / \,). 

/."'1 /1 · i. 
. 11 (f., 

j', .. , ~ ~ . 
, 

A, 3(,,·7 ~; r', ; 
t .. -, 

'-17- I-> ~ \\::. J~~4 .'~.:, I"~ , 
"t: 0 

. ~ .... < ........ :.~.:~: .r! __ 1 ./" 
... -. - ""~a::· .~· 

L/ .2 6. ~ 
' . 

~4d"~ CHARGES 

. .... .. ' " 
_ w. · _ · . . .. --_ ... _-------_ .. - ._-- -- --_ .. --- -----_ ... -._----- --.----_ ... 

., .0< 
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oz 
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0.63 oz 

0.31 oz 

4.02 oz 

1.06 oz 

1.96 ox 

8.96 oz 
7.61 oz 
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Western M~nerQ1s Company ' 

" . 

c/o M. Ne.ii). Voge 1 
1820 E 0:a~pton 
Tucson, Arizona 85719. 

" 

.. 
Gentlemen: 

UNfyltROITY OP' ARIZONA 
"''':tONA BUREAU 0 .. MIND 

0". n:IJTINO SlEftYICI 

" June 13. 1969 
'. \ 

.: ' ~ . " . " 

, I .. 
" 

Ore test 2()28 

The sQmple of ore from the Indiana mine delivered to the Arizona Bureau of Mines 
by Neil Vogel Qssayed sa follows: 

Lead 7.2 percent, 
Copper 1.45 percent 

.Zinc 10.5 percent 
Silver 7.35 ozs per ton . 
Gold 0.02 ozs per ton 

Three flotation tests were made on the ore to detennine the reagents 'tocbe used. 
The results of the third test are reported snd the reagents used are given In table 1 
and the results in table 2. ,-') 

The lead-copper-silver concentrate amounted to 12.3 tons from 100 tons ore and 
assayed 40.4 percent lead, 8.10 percent copper, 12.1 percent zinc, 51.6 ozs. silver 
and 0.05 oz. gold per ton. It contained 82.0, 71.6, 16.0, 81.8 and 50.1 percents of 
the lead, copper, zinc, silver and gold, respectively. 

The lead-copper-zinc cleaner tailing assayed 14.8 percent lead, 2.75 percent 
copper, 20.0 percent zinc, 19.0 ozo silver and 0.03 oz. gold per ton. In plant opera­
tionsome of the lead, copper~ silver and gold will report in the lead concentrate. 

' , f I' 

The zinc 
percent lead, 
gold per ·ton. 
test work. 

concentrate amounted to 9.8 tons per 100 tons of ore. It assayed 0.5 
1.87 percent copper, 56.1 percent zinc, 1.5 ozs. silver and 0.01 oz. 

: , 

:. . 

The zinc recovery was 59.1 percent. This could be increased with more 

The zinc cleaner tailing assayed 3.6 percent lead, 0.88 percent oopper, 5.8 percent 
zinc and 1.0 oz silver per ton. The tailing assayed 0.4 percent lead, 0.11 percent 
c'opper, 1.8 per'cent zinc, 0.5 ozs. silver and 0.005 oz gold per ton. 

SUHMARY 
The recovery of lead, copper and silver by flotation was 82.0, 71.1, 81.8 percents,' 

respectively. This might be increased in a mill. The zinc recovery was 59.1 percent 
and could be increased in good operating mill. 

A comparison of the different settlements on 100 tons of ore shipped direct to the 
: 'smelter and the concentrates shipped from 100 tons of ore to a lead and zinc smelter. 

., . . 
", 

Shipping ore 

lead 
copper 
zinc 
silver 
gold 

assay 
Quoted 
price Oross 

Value 100 t 09 Smelter return 
6.060.145 1,757.00 1,0 5.00 
1.40 ,~'t.';,~~ 0.46 ' 1,288.00 331.00 
9.3 ., .. ~/ ....... / 0.15 . 2,790.00 . none 
7~7~~'oz 1.75 1,359.00 1.,123.00 

.012 oz 40.00 46.00 none 
Total . '\ 7,240.00 .. 2,479.00 

.. \ . : Freight· 9.ndTreabnent cha, rge 1)400.00 
• ' . . " 1,079.00 
.' .. ' . 

1 (,' , '\ . ~ .,' ; .ITALUlPtefe.L Ittr.Ul." OOTAIHItO A8.~ aHOULD 81t CONaIDlnlll:O "a ONLY ·AH'\.ICA8LC TO .. AnItIA&. • 
; , • '. 4. ' • COfCI'OfUUHe \'0 Ttl. CH~" Of' TH. "' ... "U UPON 'lnftCH Ttl. nlJTS WERIl 1II"01l. 

~ L \.'".' " . '. ' . ... . , . , ' . . . . . ~ " . . .. . , '. . . 
- • -_ .... _ ....••.• .;. ____ ... __ ~ __ • _____ ...... _~._ .. ~ ___ ,,---_._,. _ ____ , ___ ' _ ' ''_, _____ . _~,_._ •. __ ._!.:,'_i-:"-:-. __ 

-_ .. _ _____ ... _ __ .... . ...... .. .. ~ . ',' . _. ___ _ , .. .. __ ..."... . _ ", ~ _ ... ... _ _ ...... ,' ____ _ , _ ... ___ .or. ,," -.0 ' 
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UNIVERSITY OP' ARIZONA 
AftlXONA BUREAU 0 .. ""NU 

OIItE nnlNa IIEftVICC 

) 
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Western Minerals Company Ore test 2028 contld. ., . 
Page 2. " . 

, Concentrate 
.lead-copper-oilver 

lead 
copper 
zinc 
silver 
gold 

... : , ' . 

" .' Assay 
.' . . ' ~ 40.6 

8.10 
' 12~ 1 

., .. . 51 •. 6 
.'. 0.05 ' 

Quoted 
. price 

$ 0.145 
0.46 ' 
0.15 
1.75 

40.00 

.', . 

-, ' ., .... 

" " 

' .. ', . 

. Freight and Smelting charge 

O~c. .' . /b1:J lidS ' -

' .' . ' . Zinc Coneen tra te 
lean 

',.: " .. 

copper' 
zinc 
silver 
gold 

Total 
Freight and Smelting 
Net zinc smelter 

.. ' 

, . 0.5 
, 

5~:~7 _ ::rt ~/ 
1.5 oz 
0.01 oz 

" 

" 

l . . ... 

.' . 
. , ' "" .. .. . 

. . ~ ~ 

June 13. 1969 

Smelter return 
1,102.00 

631.00 

'- . 

none 
1,191.00 

24.00 
2,948.00 

679.00 " 
2,269.00 

none 
none 

: 1,240.00 . . 
none 
none 

. 1,240.00 
637.00 
003.00 

2 , '~a2 .00 

. .. ',. 
j . . : , ' , 'Net return lead and zinc smelter on 

I 

1 
i 
1 
! 
j 
I 

100 tons of ore milled 

,·:i,.: :.'. The milling increased the net return from direct smelting by $1240 to $2~e2 
. ;:~ .. .... ot an increase $li42.tper ,100 tons of ore mined. This would be $17.42 per ton of 
' ; ::.: . : ~re.· A good .m111 should increase the total net several dollars per ton. 

, "'!'"' " ',' • '" ", . 

";: ; .. ' "': :: : 'The type of ore mUst be groun(Cto about IOO-mesh to mill. 
' l " ' ~ ''':~ :' .. ~:: ... ;. " ... . ~ . ~ . . :: " ~ .. .. : I . . !' -;. ; . ..... • . . ' 

" ". .. f ~ . --. • . " t · ~ . " 
: ' . ';. ;: ~ ; . " . :. 1" • • , .f· : ;" ';,::~ .. ; I: ": .. ~ . 

. : ' ' .. . , ' !. , " . .•... .. ~ .!: ' , ',.' <' ..... : ~ . ; ,~ .. ;!. ;< .. ~ . . 
~ . "' : '. :" . ' ... ' ' . ' , . 

: :: ': ..... ~ .. . ' ;" .. ~: ~ ./';, ~" \ : ' , :-, ;.~ ' .. . ' 
. . . . • ,' ; ' • ' t • 

• • . ; ~ • • t : ~'::': ' . ,, ~ •• ; • ' . 

... ':. . \ .f. " : i ' .". : " ; ., ... '" 
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" . '0 
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! '. " • . •. ' 

. . ,:. ... . . . . / . ' ..•. 
';.i, , ~::. :: ~. :: 

;: . 
) .. .. ... . . , . '.' '. 

• ' .: : •. i'. V.: ' . ., 
. . . .. ,.. : . .. . . .'.' . : ' . . I :. L ~ . ' ._ .... , ;' .. : :'. , ', .'. ..... ' i 

": . \ >: ~: ' " I L • • 

.I . " t.': ~, .: .. ~ . 
;) ; -: .; .' ,. . 

, ' . .. 

Yours .very truly, 
.' ,. ' 

. . . 

. :~ , . . ~~ 

. /~ .., : '~.' 

.' . .. George H. Roseveare 
:: ;--:: :,.,;., . . Metallurgist 

.. ' '. <"1' ' .. ' '.' . 
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.' UNIVE:RSITY Oil' ARIZONA 

, A"IIONA OURU\U OP' MtNr:1J 

0"1 TI:8TINO .r;"VICt[ 

I Ore No, .. ~.2.?~. Test No ... ~ .. , ..... 

Conditions and Reagents 
Table 1 

Point of 
Conditions Reagents Pounds Per Ton 

Addition Time '% Soda 
Mlna. Solids pH I B ash Zn 404 MIBC Cu S·j. /Lime Z-ll I - . 

i 

_ Ba1,.LMill 15 60 0.5 0.2 0.8 0.05 

Conditioner 3 25 8.0 0.10 

... -
6 Lead R°u.sher --_. -- _ ., . 

__ l;..ead Cleaner ______ 

Condij:J:..<?n~r 

_ ~.in~ ._R.Q~.&b~r 

....cJ.eBne:z: 

Remarkl: 

Table 2 

. Product 

~ 

Heads 
Lead-copper 
Concentrate 

-Lead-copper 
Cleaner Tail. 

'. " ', ,~,; .. ".. 
Zinc Conct. 
Zinc 
C1eongr Tail. 

Tailing 

Heads Assay 

-

B 
z 

404 

Tons In 
100 Tons 

Feed 

12.3 
- -----.&--: .' . 

4.7 

9.8 
I 

1.6 

71.6 

-~-- --.- --_. 1------ --- --
.1..5. __ 10.0 - --:--.. Q..] 10 0,04 --_._-- .-- , . __ ._- - . 

. _1 __ --1----- ----- 1--

':\ 1() () 10 --- -- -

Aero Brand Cyanide 
Zinc Sulphate 
Reagent 404 

MIBC 
z-u 

Methyl Isobutyl carbonal 
- -Sodium Isopropyl Xanthate 

Cu.. Ctltlf~Y S' ~/r-h-fft:., 
Metallurgicru Product. 

Assays % of Total 
oz. oz. 

Pb Cu Zn Ag Au Pb Cu Zn Ag Au 

6.06* 1.4Q->': 9.3*. _ _ ? _ ~ 7.f!!!._ 0.012 f\" '~OQ_~JL 100.0 1100,0 ~O 1100 0 --- ---~ '----- ---- .. 

40.4 8.10 12.1 ~1_~ _9. _. ___ __ 9 .O~ ._-_.- 82 0 f-ll..L li....0 R 1 ,R 5Q...L _ .. -:---- --.~ ---.. -- ------ . , . ___ L:<_ 

14.8 2.75 20.0 h 2.!..Q ____ I-J2 ... 03 __ 1L2.. 9 2 10 1 11 5 11 5 
; 

0.5 1.87 56.1 1 • .!L_ f--1'! ,01 o ,g 11 1 t;Q 1 1 . Q R .... <Lf-

3.6 0.88 5.0 1.0 0.01 .. -- .-LQ. i.o 1 Q o ,2 1.3 

o .l.t_ _0_.11 1.8 ..o_~ Q ... !>J15 -1L7 5'; 11.A 4,6 2c),' 

.-f----- ----- f------f--'---
I 7.2 1.45. 10.5 7.35 0.02 

Rem.ula: * Calculated 

. ~ 

\ 

, . . 

" . 

. ~ .':..~ 
y , ," ;_. ... 

', ! . . ~ ' . 'tI. ' •• 

"" : " "0' 
o ~ I I . 

. '. 1 · 
.. nALW,,~,eAL "C.ULTtI OIlTA'"IO ... IJOVIl .HOULO flC CON.,OIRIO .... ONLY ... ",ueAaLE TO M"n,,'''\. '.:i} 

(.'O",.O''''UHO TO THE CH"'''Acn:" _ TH. flAIoC,.U UI"ON WH'CH THIl n.Te \'flUtE MADol. '. • '.' , 

~--. - . _._- -'p -.~j, .. _ ---



. : .~' . .. " . ~ 
. } 

Indicna - Arizona Patented claims ~ 1, ) ~ , . .... . , ... .. . 

0rif!1nal own: ,11ng November 1, 196) . . 
Uold Silvor Lead Copper Zinc 

lUack vein rock Burro 0.0) 14.1 4.4 0,0) 0.00 . 

<:eruoite from faco Burro 0.0) 11.$ )5.0 . 0.02 0.00 '. ; ' . 

CompoDi t main bin At shatt 0.02 ·6.8 9.8 8.0 2.4 

Ore chuto Burro 0.02 1).6 ·:'-.1.2 1.61 0.0 

12- loached lump. Burro 0.0) ).4 1).2 
c . 
• l • 

~ ..... . . " 
" . 

' .. ... 
'. From indian Arizona shaft 

Timmons composi tEl report U.S 8.0 1.10 

Shipcents ~2 ton Ava. 0.) 7.3 1.49 

('~ , 1967 Slrlpmnts 70 ton .020 8.00 10.9 1.29~ '- nn 26 " .04 10.02 13.77 1.7 
"If 61 " 9.16 11.07 1.16 ' ., 
nn 67 " 9.59 8.1 .68 
. AveraGe 224 ton 9.21 11.16 1.21 

m - . .. 
From 250' level Enflt side of_.shai't , same · area :md-stope. • 

~ : : .. ~ 

Grab anmple from 3 rounds .01 2.2 ).0 .56 8.0 
f-: ',: · 
, . . -;. 

- , 
", . 
. . 

Grab sample for high grade .01 6.9 13.0 3,1$ 25.0 

High gr~e crushed fines .03 14.$ 43.1 3.75 12.0 

Shovel tip from 100 oro cars .01 6.7 9.0 ).6 6.9 

~ 
Slltnpling versus shipping Indian Arizona Aprll 1966 

. I. 
' :'0' 

, . Shovel tip from 18.5 ore caro .02 4.45 6.0 2.23 

2 car loads shipped Ave .0) 4.88 5.6 2.13 

5runpling of Silver Hill Stopo 
.-

Average of 37 samplos . 4.34 3.74 2.21 4.00 

Jintorroan 'Workincrs at 10' intorvals 
· 11 eamp1ing ctntiona 17.74 9.86 0.33 , . 

. ' . Shoval tip oompos! te sMple loa ore cars from 365 level 5-3-69 
, 1" 

" ;For Jilll test U of A. .005 1.26 10.0 

\ 
•. .. .. ____ • • • • __ • _ _ _ • _ _ • • • •• • _ _ _ _ _ _ _ _ _ _ • ___ P _ _ _ • __ . 4 _ • ••• _ •• • , _0 • • --. - •• - •• • - - •••• - . -- • • _ . ... . . 

• _ • • _ _ . _'" • - o w · • • • _ _ ••• - . - •• 

. -.--...,.......... . __ . __ ....... ___ .... _, .. ... _ _ ... _ .. _" .. _ _ .' ___ _ '_ " .. _ . __ .~_ . .. _ .. .... __ . _ .. . ___ -.--... ...... -- . . _ _ "" ___ .... '\ __ ~~.T---ot.~_- -~ ·_ · r--"' ... - - · .. . ........ _--
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WILLARD D. PYE 
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WATERf-LA N NOUNTA INS PROPERTY 

INDIANA-ARIZONA MINE-

PIHA COUN'l'Y I ARIZONA 

SUMMARY REPORT 

The Waterman Nountains Property is located in the northern 
part of the Waterman Mountains, about 30 miles northwest 
of Tucson, Pima County, Arizona. The property consists of 
20 patented and 39 unpatented lode claims located in secs. 
19, 29, 30, 31 and 32, T. 12 S., R. 9 E., and secs. 25 and 
36, T. 12 S., R. 8 E. The property lies in mountainous 
terrain but mine roads connect it with a paved road less 
than a mile from the property and some 20 miles from 
the main line of the Southern Pacific Railroad. The eleva­
tion of the Indiana Mine is about 2800 feet. 

No mining acti~ity is underway at the present time on the 
property although several of the mines could be put into 
operation rather quickly. Four or five small mines hav8 
produced from the property from mineralized fault and 
she~r zones in Lower Paleozoic sediments. Veins and 
fractUre fillings range from an inch to over 20 feet wide. 
Ore bodies occ~r as lenses, pods, and shoots in the fracture 
filled veins and as irregular to regular replacements in 
the limestone wall-rock or as disseminations in the lime­
stone and quartzite wall-rocks. 

Primary mineralization cOhsists of sulfides of copper, lead, 
zinc and iron with some molybderium reported; silver occurs 
with the lead, although some silver sulfide may be present; 
native gold is sparcely present •. The main gansue minerals 
are quartz, flourite and calcite. For lUU ree~ or mor€ . 
below the surface the sulfides are well oxidized and may 
be entirely leached out. AlthouGh evidence of oxidation 
may extend 400 or more feet below the ground surface, below 
200 feet the sulfides become increasingly common. Two of 
the mines have shafts between 300 and 400 feet deep and in 
the lower levels of these mines sulfides predominate. 
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Although the type of metallic sulfide may vary from level 
to level and even from pod to pod, there is e~ldence that 
the copper content is increasing \vi th depth at the expense 
of the lead and zinc suYfldes. 

Some 25,000 to 30,000 tons of proven ore are reportedly 
present in the Indiana Mine and an estimated 110,000 
tons of probable ore" This is based upon drilling an~ 
development work of the owners of the property or their 
predecessors and their estimates of reserves appear to 
be reasonable. Metal content varies widely from mine 
to mine and level to level within a mine but an average 
over a period of time and of various'assays for the 
Indiana Mine has been given as 

Copper 
Lead 
Zinc 

1.5 ~ 
7.0 10 
9.0 % 

Gold 
Silver 

0.01 oz./ton 
5 0 " II . 

Shipments to the Douglas smelter from the Silver Hill 
Mine averaged 3.54 ounces of silver per ton and copper 
3.40 percent. :Lead was under one percent and zinc a 
like amount. Gold averaged better than 0.1 ounces per 
ton. 

In the Silverbell Mountains which lie just no~th of the 
Waterman Mountain~ASARCO has developed in the old silver­
lead-zinc-copper underground mining areas open pit mines. 
These are in Laramide intrusives and Paleozoic sediments 
and occur where p~e-mineralization northwest and northeast 

. fault and shear zones intersect. This pattern of mines, 
mineralization, rock types and fault patterns are present 
in the VIa terman l'iountains and the identical direction of 
fault trends control the Haterman Mountains mineralization. 

The future potential of the VIa terman Mountains property is 

(a) The production of the known existing ore and the 
development of additional reserves in the 
mineralized vein system; such development will 
be both lateral and at depth; 

(b) The discovery of the zone of secondary enrichment 
which must lie, if one exists, below any depth 
yet reached by shafts or drilling on the property; 

(c) The exploration of the lower crystalline rocks 
for a disseminated porphyry copper type of 
deposit similar to the Oxide Pit or the El Tiro 
Pit or the new pits being developed in the 
Silverbell Mountains; 

-.. . 
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(d) To test the "barren" rock areas bet\-reen the higher 
mineralized veins on the \\Taterman Hountains pro­
perty to detcrrn1ne whether this "barren" rock 
may contain enoueh mineralization to be commercial 
if mass production, open pit minins techniques 
are applied as ASARCO found in the underground 
mining areas in their Silverbell Mountain holdings. 

In summary, the~roperty as it stands now is capable of 
rapidly being put . into production to produce the relatively 
small ore that has been developed. While this is being 
done, additional ore reserves can be developed. H~wever, 
the primary lon5-range potential of 'this property 1~ that 
it can probably eventually be developed into a large mass­
production type of operation whether as ~open pit mine 
ntthe surface of the ground or an undergroun~ operation 
such as is being developed at Lakeshore ,,,here the disseminated 
copper body is in excess of 1000 feet below the ground sur­
face. The copper potential will be found probably well 
below the 500 foot depth and ~osslbly below the 1000 foot 
depth. 

Willard D. Pye 
Consulting Geologist 
Arizona State Board of 

. . . - ,' 
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Technical R~gistratio~ #4033 
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Location 

WILLARD D. PYE 
COIlIIIllillg Gcologist 

3-118 NORTH FOItGEUS AVENUE 

TUCSON, ARIZONA 85716 

TELIiPHONE 327-2956 

April 17. 1971 

. WA TEru-:A N i-1 OUNTA INS PROPERTY 

INDIANA-ARIZONA l'-'iINE 

PIr~IA COUNTY 1-A RIZON~ 

INTRODUCTION 

The Waterman Mountains Property is located in the 
northern nart of the Waterman Mountains, about 30 
miles norihwest of Tucson, Pima County, ~rizona. 
The town of Silverbell lies about t~o miles north~ 
west of the Indiana-Arizona Mine. 

The Waterman Mountains lie southeast of the Silverbell 
Mountains from which they are separated by a valley 
about a mile wide. The )'{a terman r-Iountains appear to 
be off-set to the west of the Silverbell Mountains. 

Avra Valley lies to the east of the Waterman Mountains 
and the Valley of the Papago Indian Reservation li~to 
the west. 

Property 

The property consists of 20 patented claims and 39 
unpatented lode claims located ~n sees. 19, 29, 30, 
31 and 32, T. 12 S., R. 9 E., and sees. 25 and 36, 
T. 12 5., R. 8 E. The claims in T. 12 5., R. 8 E. 
are on the Papago Indian Reservation but are all 

. patented. These Papago Indian Reservation claims 
constitute the major portion of the 15 patented claims 
known as the Homestake Group. Five patented claims 
largely off of the reservation constitute the Silver 
Hill Group. 

Although the patented claims have been surveyed, a 
careful survey must be made to tie the various oatented 
groups together and to determine their relation~hip to 
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the unpatented cla1ms. This 1s necessary to insure that 
there is no open ground between them. If any is found, 
it must be staked so that no outsiders acquire it. 

Relicf and Topographl 

The \'iaterman Mountains trend in a northwest-southeast 
direction. Elevation of the Indiana-Arizona Mine 
is about 2800 feet. Relief is over 1000 feet and 
top03raphy is very roushj in placcf cliffs are present. 
The topography is shown on the attached map which 
1s a combination of the U. S. Geological Survey Vaca 
Hills and Silvercell Peak 15 minute Quadrangles. 

Climate 

Climate is typically semi-arid. Summers are warm to 
hot; winters are mild with occasional freezing tem­
peratures. Snow is rare and is usually only a few 
inches which may last for a few hours. Rains occur 
in the summer in the form of thunderstorms which can 
cause damage if structures 'are not engineered in 
anticipation of these storms. In general, climate 

. 1s no problem. 

Accessibility 

The property.is readily accessible since it lies only 
a fraction of a mile from the paved Rillito-Silverbell 
Avra Valley road. The dirt roads from the paving to 
the various mines would be the only roads that would _ 
have to be maintained., . Cars can reach the mines on 
present roads, but for heavy mining traffic some improve­
ments will be necessary. Rillito is about 20 miles 
east of the mine. Interstate 10 passes throu8h Rillito 
as does the . main line of the Southern Pacific Railro~d. 
American Smelting and Refining Company have their con­
centrate loading dock from their Silverbell mines at 
Rillito. 

POvler e.nd "(.fa tel'" 

Power is available within a mile ~f the . property. 
Water is found in the mines and also can be secured 
from the valleys surround ins the waterman Mountains. 

~upplies, Labor and Accomodations 

Supplies and man-power can be secured from Tucson. 
Accommod~tions are absent at the mine but are available 
at Tucson and various small settlements nearer the 
property. 

........ I!jI' , 
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pco~ of ReQort 

The scope of this report will be limitcdto the geo­
logical aspects of the Indiana-Arizona Mine area and 
the Waterman Mountains property. Data on encineering 
and mining aspects will not be discussed except in­
cidentally since that will be covered by another r~port. _ 

This summary is based upon various published and private 
reports that are available to the writer, upon conversa­
tions with people acquainted with the propert~ and per­
sonal geol05ical studies of proper~ies in the vicinity 
of the Ha terman r·iountains property as \vell as of the 
vIa terman Nountain property itself. 

GEOLOGY 

Rock Types 
--'~-

The oldest rocks in the general area occupied by the 
claims is the Older Precambfi~n Pinal Schist. This 
bas been intruded by granitic rocks and later by diabasic 
dikes wbich may be post-Younger Precambrian in age. 

Nbnconformably overlying the eroded surface of the 
Pinal Schist and granites is the YounGer Precambrian 
sedimentary sequence which form the Ap~che Series 
and consist 9f qua rtzites, conglomerates, limestones 
and shales. The top of the Younger Precambrian is 
tbe Mescal -Limestone. 

Unconformably overlying the Younger Precambrian se­
quence is a well developed Paleozoic sequence which 
can be tabulated as follows: 

LO\·:er 
Upper 
Upper ) 
Niddl~) 

Permian 
Pe~mo~Pennsylvanian 
Pennsylvanian 
Nississippian 
Devonian 

Cambrian 

) 
) Naco Group 

Horquilla Formation 
Escabrosa Limestone 
Martin Formation 

( Abri50 Formation 
(T!'oy Q,uartzite (Bolsa) 

~hese Paleozoic beds are essentially all limestones 
and dolomites. 

Unconformably overlying the Paleozoic sequence is a 
series of Cretace8us clastics generally of reddish colon 
These are unconforQ2cly followed by a series of Tertiary 
sediments and volcanics consisting of both intrusives and 
extrusives composed of rhyolites, porphyritic granites, 

---------- - -~ ..... ~ . -. -~.-. - ___ . ~ ...... . . . _ . __.-----; -~- - . _. ", - - --...- .r- . ...-._- - - ... ... ~ . .. -........ -.'-- - -- ...... ___ ~~ .. ~.-- .-~ .-.... -~-~-....... .,,'":-:~.~..)O"t""'i"'~~ ..... -~.- ..... - •. " - - .- . 
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dacites, granites and other related types. All older 
rocks are unconformably overlain by Quaternary alluvium • 
Numerous disconformities and angular unconformities are 
present in the post-Paleozoic sequence of sediments. 

On the l(laterman 1-iountains property the Precambrian intrusives 
are exposed but have not· been reached in the mine work­
ings. Except fo~ limited areas most of the claims are 
underlain by Paleozoic limestones. It is quite likely 
that the Younger Precambrian sequence js missing in the 
"la terman 1-1ounta ins . 

. In the above sequence of "Tertiary" '+ntr'usives are included 
those intrusives of Laramide age \oJhich include the gra.nites, 
alaskites, dacites and related rocks. 

Structure 

The structure of the Waterman Mountains is controlled by 
folding and complex faulting.. A highly eroded synclihal 
st~ucture to the north and anticlinal structure to the 

· 'south are complicated by crumpling and minor folding; drag 
along faults and warping are present. The general 
trend of the rocks is in a northwest-southeast direction 
which is the direction of the axes of the major folds. 
The folds appear to plunge to the southeast. 

Complex fault ins is found throughout the ~.'a terman Nounta ins. 
At least three major breaks occur. The faulting has 
been classified into (1) pre-mineral faults belonginB 
to either (a) a steeply dipping northwest striking 

. system of which the Indiana fracture is characteristic 
· wlth its 1400 feet of vertical displacement, and (b) 
, an east to northeast trendin~ system of which the ~,;'ater:nan 
fault is the best example \'lith its horizontal displace­
ment of 900 , feet, although in Deneral faults in the 
above groups usually have about 100 foot displacements; and 
(2) post-mineral faults which are high angle, northerly 
striking with 10 to 50 feet of displacement. The first 

. ~roup of faults are probably Laramide in age and the 
second group probably ' Late Tertiary in age. The more 
easterly bearing faults, such as the i-Ia terman fault, 
cut the northwesterly trending group of which the Indiana 
fracture is characteristic. 

Some people who have worked in the area consider the 
· Waterman Mountains to be largely the result of thrust 

fa.ulting. 

Ninerals 

The primary sulfide ore minerals are galena, sphalerite, 
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chalcopyrite, chalcocitoi and pyrite. Silv~r is present 
but is probably mainly in the ealena, although there may 
be some silver sulfides. Other sulfides and related 
minerals probably are present but are in lesser amounts 
and no thorou~h study of them has been made. Secondary 
minerals are present in the zone of ·oxidation and are 
largely the oxido~ of the above oinerals. Included with 
the oxides are the carbonates and sulfates. Some of 
the near-surface chalcocite may be secondary. One re-
port indicates the presence of molybdenu~ but no assays 
were found reporting it nor was any noted on the property 
by the writer but it could be present in areas which were 

·not examined. Native gold is presenV in small amounts. 

The main gane;ue minerals are ·quartz, fluorite, calcite 
and some barite together with residual material from the 
wall rocks of the veins and the host rock of the replaced 
areas. 

I 

l'Iineralization 

Mineralization is largely found along the northeast 
striking steeply dipping faults. The east-northeast 
trending faults cut the northwest faults and offset the 
mineralization. The post-ore faults are 'of small dis­
placement and offset any mineralized bodies they cut. 
These post-ore faults are usually high-angle and/or 
strike-slip ·types and are essentially barren. 

The character of the mineralization suggests that it is 
of mesothermal, near-surface type. 

I 

Three main mineralized veins have been opened to varying 
de~rees. The Indiana vein strikes N. 55 0 E. and dips 
85 v NW. It is about 1000 feet long and 2 - 15 feet wide. 
Mineralization is mainly galena chalcopyrite, chalcocite,pyrite, 
sphalerite and the various carbonates and oxides of the 
lead, copper, zinc and iron contained in those minerals. 
There is some hiC;h .silver content in the galena but it is 
spotty. Some gold is present but in very small amount s. 
Concentrations of lead, copper and zinc vary markedly from 
area to area in the voins and at different levels. Wall 
rock rane;es from granitic (La.ramide?) to Cambrian Quartzites 
and lime stones to Devonian limestone s. The liQesiones 
have not been greatly replaced. Most of the mineralization 
is associated with the Ca mbrian Troy (Bolsa) Quartzite and ' 

. Cambrian Abrigo Formation which is mainly a limestone. 
This is probably because these are the formations in which 
most of the mine workings are located and this relati9nship 
may be more apparent than ·real. 
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The Waterffian vein strikes N. 20 0 E., and dips 65 0 NW. It 
outcrops for 1500 feet along a shatter zone some 20 feet 
.... 'ide. The main minerals are galena, chalcopyrite and 
their carbonates. Some sphalerite, silver and a little 
native gold are present~: There is high silver in spots 
and as with the Indiana vein the content of lead, copper 
and zinc may vary i,tidely from place to place in the vein. 
Pyrite is present with the other ore minerals. The 
main gangue is quartz 'and fluorite althdJsh calcite and 
barite are also present. These are the same gansue 
minerals as are present in the Indiana - vein. Carbonate 
is more common in the upper few hundred feet of the vein 
and fluorite in the lower portion. Wall rock is the 
same as in the Indiana vein with the ~ddition of Missis­
sippian limestone, Pennsylvanian limestone and Permian 
formations. There is some limestone alteration and 
replacement. 

The Burro vein strikes N. 15 0 E., and dips 70 0 SE and 
is one to two feet wide. The main ore minerals are 
galena and its oxides and silvbr. Gangue is qua rtz, 
calcite, pyrite. Vein wall rock is Cambrian qu~rtzite 
and limestone and Mississippian limestone. As usual, 
th~ Cambrian rock s-are associated with most of the ore 
ar~as and there has been some replacement of the lime­
stones. 

In addition to the above main mineralized veins, there 
are numerous 'smaller veins and areas of mineralization 
which have not been explored except by pits or short 
tunnels. Most of these are asso~iated with fractures. 

Mineralization is typically a vein filling with some 
replacement. Deep wall-rock replacement is not com-

'mon, but where it is present it is be s t developed in 
the Cambrian formations. Best vein fillin5 also seems 
to occur in this age of wall-rock, but this may be mor~ 
apparent than real. There is a tend e ncy in some of 
the veins for best ore to develop adjacent to the car­
bonate rocks tha? opposit~ other.types. 

In the Silverbe ll __ Hountains just to the north of the 
\';a ter:nan g ou ntains , the same gener.al pa ttern of intrus ions. 
and faultinG are present. Sedimentary rocks of similar 

.ages are also present. Old mapsofthe .Silverbell 
Mountains show numerous mines sca~tered tbrou 3hout them 
similar to the distribution in the Waterman Mountains. 
Many of these were initially silver mines with the silver 
associated with lead and zinc. At the present time these 
shallow mines are all abandoned and mining is now all open 
pit for copper. Two major pits are pre sent with others 
being developed. The -Oxide Pit is entirely in crystalline 
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Precambrian and Laramide? "(5ranitic" types of rocksj the 
El Tiro Pit is partly in similar crystalline rocks end 
partly in Paleozoic sediments which range from Troy (Balsa) 
Middle Car.lbrian throut5h the ~as8issippi(ln limGstones. 
Vein and replacement types of bodies are present with the 
best replacement horizons bein{3 those "/bich are relatively 
impure, thin-bedded and argillaceous. Specifically, 
these are the lower and upper portions of the Upper Cambrian 
Abrigo F~rmation and the lower part of the Upper Devonian 
Martin Formation. The Waterman Mountains property is 
very similar to these Silverbell Pits except that it in­
volves a higher portion of the geological section. 

, 
, The localization of tpe mineralization in the Silverbell 
pits is controlled not only by the intrusives but more 
importantly by the intersection of a northwest and an 
east-northeast sequence of faulting and fracturing. As 
in the Waterman Mountains, the rio~thwest is the older and 
1s intersect~d by the later east-northeast fracture system. 

,These two systems are both pre-ore mineralization and 
have controlled the movement of the mineraliZing solutions. 
The tectonic and mineralization pattern is very similar 
between the Silverbell a~eas that are now being opened or 
h~ve been opened (Oxide and El Tiro Pits) as disseminated 
porphyry copper ore bod ies and the \'ia term8,n I\10untains property. 

The EI Tiro plt~partly in sedimentary rocks similar to 
those in the Waterman Mountains and records indicate that 
the ore was ~onfined to veins and fractures which had de­
veloped in _, north\'!esterly and eastGrly fract"re systems. 
Ore b~dies were narrow pods, lenses and shoots closely 
'controlled by these vein systems but there was some re- , 
placement in the adjacent sedimentary wall rocks. The 
ore, which ran several percent of various metals, was 
eventually all mined out. Many years later American 
Smel ting and RtHinine; ' Company noted that the "barren" 
rock betweeri the veins, ~hich contained less than one 
percent of copper, \'las of high enough grade in many places 
to be an ore under 'present-day mining and milling tech­
niques. Therefore, most ~f that old mining area has 
been included in their pit. 

I .. HNES/IND DEVELOPMENT 

Indinnc 0r Howestake ~ine 

The Indiana or Homestake ~ine has been mainly developed in 
the Cambrian Abrigo limestones and Troy quartzites with 
some mineralization found higher and lower. The minerali­
zation is controlled by a shear zone which strikes in : a nbrth­
east direction. In addition to the veins in the shear zone, 

. .. --- ---- .. -~-. - .------ ... ~-.--........ -.... -.----.-.--!-.. -.. -, - .~-.--
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repl~cement of the limestone has occurred especially where 
beddins or other faults have enhanced the permeability of 
the wall rock. Dissemination of the sulfides is present 
in both the limestone and the quartzite. Mineralization 
1s in the form of silver, gold, copper, lead, and zinc with 
some molybdenuQ being reported. These occur et all level~ 
in the ffiinc and in crill holes adjacent to the area. 
The minerals in the upper portion of the mine are oxidized 
but in the lower l~vels occur almost entirely as sulfides. 

A vertical one 60mpartrnent shaft has reached a depth of 355 
feet plus an 11 foot sump. Levels have been extended in 
both directions from the shaft alon3 the strike of the 
shear zone at 45, 92, 169, 244 and 355 foot depths. Re­
portedly the bac~have been stoped out on all levels ex­
cepting the 355 foot level where three hiGh ~rade shoots 
still exist. The mine is kept pumped out and is in working 
condition. but has not been in operation for about a year. 

A pilot mill is present which handled all of the ore ~rom 
the waterman properties. 

\'in terman }.! ine 

The ~aterman Mine is located some 300 feet northeast of 
the Indiana Mine and is separated-from it by a fault which 
has about 50 feet of vertical displacement. The mine iE 
in the Cambrian limestones and has similar relationships 
of ore to wa~l-rock as in the Indiana Mine. The ore ex­
posed at the surface, ih the workinf.s and in drillin~ is 
completely oxidized. Drilling shows this alteration and 
oxidation to continue to at least 400 feet of depth. No 
zone of secondary enrichment was encountered in the drill 
holes although they did penetrate an acidic crystalline 
intrusive. 

This Qine has been developed by an adit and cross-cut on 
the strike of the vein. A 90 foot winze has been sunk 
from the main cross-cut and stoping has reached from the 
main level to the surface. 

Burro l'linE) 

The Burro Mine has been deve16ped ·in the Escabrosa Limestone 
of Mississippian age along shears which generally parallel 
those of the Indiana Mine. 

The vein has been opened by an adit over 200 feet long 
with two additional haulase levels. It has been stopcd 
to the surface from the main level. An underhand stope 
has been developed on ~he lower level. 
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Silver Hill Kine 

The Silver Hill Mine is a large replacement ore body in 
the Mississippian Escabrosa Limestone. The mineralization 
at the surface 1s largely oxidized but on the lower levels 
sulfides are becomin3 co~~on. Numerous faults and shear 
zbnes are present in the area. To the southwest of the 
Silver Hill Kine is"a larGe area of alteration. 

The mine has been opened by a 300 foot shaft with levels 
a t the 20, 100, 200 and 300 r:oot de:pths. .J.. cross':"cut has 
been developed on the 200 foot level. There has beGn 
extensive stoping above the 200 foot level. 

Other Mines and Developments 

The Faison ~ine, Powde~ MagaZine Mine, with its 200 foot 
adit and stoping, and numerous other shafts, cuts and' 
pits are present throughout the claim area. These have 
been developed on continuationsof the main vein systems 
which ~re being worked, or have been developed on min~ral , 
shows in other vein systems. 

Drilling 

The following is quoted from a 1970 report by Lane summarizing 
the drillin5: 

"The immediate vicinity of the Homestake Mine and- the 
Silver Hill Mine were drilled under an O.M.E. ~xploration 
program consisting of 8 drill holes with a total of 4,35S 
feet of which 2,880 feet was under O.M.E. participation . 

. "The drilling completed verifies the continuance of 
the mineralization on the Hrimestake Mine to a depth 
upwa~ds of 200 feet below the 355 foot level and continuous 
low-grade m~neralization throughout the Troy Quartzite 
segment to over 100 feet in depth below the 355 foot level. 
The Silver Hill vein system was exposed some 100 feet 
below the deepest ~or~inBs Which represent 400 feet below 
shaft collar elevation. 

"An incline drill hole from the HomestaE.e gine to '" 
the Waterman Mine verifies the continuance of the Water­
man vein system 700 feet below the existin5 Waterman 
workings. ' 

liThe most important factor exposed in this drillinG 
program is the expo~ure of a quartz la ti te porphyry to the 
west of the Homestake Mine which underlays the Precambrian 
and Ca:nbrlan series. II 
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RESERVES AND FUTUH~~ POT~NTIAL 

~s a result of the O.M.E. drilling and other data, it 
was estimAted by Lane that some 30,000 tons of proven 
ore had been blocked out and some 110,000 tons of probable ore 
are present. Several thousand tons of the proven ore 
have been mined since that estimate, but the bulk of it 
still remains in place. 

The veins rangB from a few inches to ~O or m0~e feet wide; 
ore within them occurs as pods, lenses, shoots and ir­
regular replacement bodies. The grade and mineral content 
may vary from level to level and som~times \;ri th in the ore 
shoot. Lane has ~iven as an average for the Indiana 
Mine the following: 

Gold 
SlIver 

0.01 oz./tcn 
5 0 II II . . 

Copper 
Lead 
Zinc 

1.5 % 
7 0 01 • ,0 
9.0 % 

Attached are some assay sheets and shipments to smelters 
from the Silver Hill Mine. 

The future potential of the property centers aroun~ three 
main objectives: 

1. The' O.M.E. clrilling has shO\m that' additional 
ore exists both at depth and between the various explored 
areas; the development and production of this ore is 
the near term objective; 

2. No zone of secondary enrichment has yet been 
"reached althoue;h substantial leachinG of minerals from the 
oxide zone has occurred; the discovery of this zone, if 
it exists, is an intermediate objective; 

. 
. 3. The major lonG term potential of the property 

is based upon certain similarities of the structures in 
the Waterman Mountains to those in the Silverbell Mountain~ 
just across the valley to.the nort~and in which range 
open pit disseminated porphyry copper deposits have b~en de­
Veloped ~here Wate~man Mountains.type of structures occur. 

"Although the high grade mineralization in the Waterman 
Mountains may be in the form of veins,'s study of the 
"barren" rock betv/een the main centers of mineralization 
should be made to determine whether this rock may contain 
~ufficient low grade disseminated mineralization to be 
an or~ if low-cost open pit type of mining techniques 
were applied to it. 
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CONCLUSIONS 

In a summary report of a complex geolo5i~nl area it is 
difficult to cite all the variations and aspects of the 
geology and the mineralization. However, the main 
aspects have been presented. The more salient points arc 

1. The Waterman Mountain property is well mineralized; 

2. Hineralization is-controlled by fracture systerr,s 
and to a lesser degree by the replcpabllity of 
the wall-rock; 

- I 
3. l-1ineral veins from \-;hich the mines have been 

producing are mainly in the lower Paleozoic 
rocks; the Precambrian rocks have not been 
reached by any of the shafts; 

4. Mineralization consists of the sulfides of 
lead, copper, zinc, . and iron; reportedly there 

5. 

is some molybdenum present; silver may be present 
as a sulfide but is also present in th~ lead and 

. associated with other minerals; -na.tive gold 
is sparingly present; 

'J.1he sulfides are largely oxidized to carbonates, 
sulfates and oxides and native metals in the 
upper several hundred feet in which most of the 
mines are operating; sulfides become increasin8ly 
common in the lower portions of the deeper 
mines; 

. 6. All mines on the property are currently shut 
down but four or five small mines have operated 
on it with the maximum depth of shafts being 
between 300 ~nd - 400 feet; 

7~ The mineralization pattern in the Waterman Mountains 
property is similar to that in the mineralized 
portions of the- Silverbell Mountains, ju~t to the 
north, in which mineralized areas open pitn have 
been develo~ed and are producing copper ore; 

8. Some 25,000 to 30,000 tons of proven ore have 
been developed and about 110,000 tons of probably · 
ore arc present on the \'Iaterman t-Iountains property; 

10. Thaf~ture potential of the property lies 

(a) In production of the known existing 
or~ and the development of additional 
reserves in the mineralized vein system; 
such d~velopment will be both lateral 
and at depth; 
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Discovery of the zone of secondary en­
richment which must lie, ' if one exists, 
below any depth yet reached by shafts 
or drilllnB on the property; . 

(c) Exploration of the lm."er cry stall ine 
rocks for a disseminated porphyry copper 
type of deposit similar to the Oxide ' 
Pit or El Tiro Pit of the Silverbell 
Mountains; 

(d), Test the "barren" rock areas bet\'leen the 
. higher mineralized v~ins on the Waterman 
.Mountains property to determine whether 
this "barren" rock may contain enough 
mineralization to be commercial if mass 
production, ~pen pit mining techniques '. 
are applied; if it can be mass-produced, 
many of the problems of continuation of 
faultedveins ' and other problems of under­
ground .mining in complicated, steeply 
dipping structures may vanish. 

ltlillard D. pye 
. Consulting Geologist 
Arizona State' Board of · 

Technical Registration #4033 
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" - fQRY of Assny Ccrtificatc, Arizol1.:l TC$tlnc Lnboratories 
l'hocnix, Ariz. Aucust 10, 19/,2 

'1 To Supcrvisinc Encinccr (Name ond organizotion on record) 

"He have n!;!;~ycd thc ~Dl1lp1es rcccivcd from you nnd ' find 
• the rcsults os £0110;015", Submitted by Claude E. HcLcan. 

'Lab. No. tl 4063 to tj/}093 l.nclusivc • 

. . • S:lrop Ie fr 

9 
12A 
l2B 
12C 
13A : 
13n 
13c 

. 13n 
DE 

· 14A 
It.ll 
l/iC 
1/~D 

1511. 
. 15B 
16 . 
17 
18 
20 
21 
22 

'23 
2[. 
25 
26 
27 

-28 
'30 
31 
·32 
33 

7 ft. 
SO in. 

· 15 ft. 5 in. 
5/. in. 
13 ft. 6 in. 
9 ft. 
90 in. 
9 ft. 
st. in. 
90 in. 
90 in. 
22 ft. 
16 ft. 5 in. 
90 in. 
9 ft. 
12 in. 
3/~ jon. 

9 ft. 
10 ft. 
5 ft. 
[,2 in. 
18 ft. 6 in. 
5 ft. 
5 ft. 
90 in. 
5 ft. 

, [.0 in. 
10 in. 
8 ft. 
5 ft. 
6 ft. 

Gold Oz. 

'fro 
Tr. 

, Tl.". 
Tr. 
'fro 

. .. , 'fr. 
Tr • 
Tr. 
Tr. 
'fr. 
'fl." • 
Tr • . 
0.01 
0.01 
O.OJ 
0.01 
o .oi"-
Tr. 
Tr. 
Tr • 
'1'r. 

. 'fr. 
'fro ' 
'fr. 
'fro 
'fr. 
'fr. 
1'r. 
'fr. 
Tr. 
·Tr. 

\. 

i, 
I 

, ,' : Above smilplcr. Plot teel. LO,vcr 

i.'I' .. 8'. in. 0.01 
. ":2 [~ in. 0.01 

' 3 .24 in. 'fr. 
'4 1.8 in. 0.01 
5 72 in. . 'fr. , 

, 6 2{~ in. ·'fr. 
7 · 96 in. 0.01 
8 l'luck 'fr. 
9 20 ft. 0.01 
10 " 18 ft. 'fr • 

Silver Oz. 

6,.20 
5.80 
5.20 

10.80 
0.80 
2.1.0 
6.ttO 
5.70 
3.60 
1. l l0 
2.80 
3.80 
4.00 

111.80 
10 .40 
19.60 
15.80 
2.40 
9.00 
8.60 
6.80 
7.60 
4.20 
6.60 
3.20 
nil 
1.20 . 
1.50 
1.00 · 
6.20 

1/f. /10 

C°l.?ver % 

3.50 
2.25 
i •• OO 
50110 
8.60 
. 2 .l.O 
1.00 
2.80 
1.80 
3.80 
4.05 
,1.30 
1.85 
1.85 
1.75 
4~20 
3.80 
3.40 
2.00 
[,.85 
4.1.5 
5.00 
3.25 
1.'25 ' 

11. 90 . 
4.10 

,. ' 4.85 
27.00 

7.60 
9.90 
4.65 

Lead % 

3.7'. 
1.97 
2.24 

.6.73 
. 0 .1.7 
0.61 
1.io 

. 0.81 
nil 

. 0.34 
0.5[. 
'0.08 
1.90 
6.86 
9.52 

12.78 
7.55 
0.88 
3.94 
4.28 
3.53 
2.21. 
1.02 
2.65 
0.68 
0.75 
0.61 
0.68 
1~50 
2.65 
3.7[, 

1-11 samples .tabulated on aSSDY map. 

10.5 4.57 11.21 
18.3 . .70 ' 17.18 
1.7 1.30 Tr. 
5.5 3.47 .21 
3.7 4.02 Tr. 
'fr. . . , .75 . .21 . 
5.7 3.27 Tr. 
5.1 4.22 .15 
3.3 3.62 .10 . 
3.4 3.02 , .10 '-0 . 11· , 24 in. 0.0.2 21.9 .20 9.28 

Samples 1-11 certified J~nc 27. 1942. 4 

*20' fro~ Gurfncc. 

. '. 

: " 
. .. . 

, ~ 

Zinc % 

12.10 

23.10 

0.72 

0.55 
4.18 
1.82 
3.74 

5.50 
1.26 
0.66 
0.55 
0.60' 

20.79 
29.70 

9.35 
3.68 
7.32 

2.57 
1.88 
1.68 
2.28 
1.19 

46.13 
.79 

3.57 
.49 
.29 
.20 

· . 

. . , ' 

. · .' 

.. 
.: 

' . ~ 

: 
. , .. ' . 

. -. . .. 
" 

. · -
. -. .: .. 

. , 
. : . . •. '~ 

. ; .-

. .' . 

" 



• F ¥W1 ]::. t.u> t - It ... ,7 .... ·~"- 1';7e., 
" I, . .... 

I . ..., • • J ' . : ' .. 
, " • 

I, i' .,. "' ... 

l' i ' . , , 

. r~; ,. :0 f SllIP(IENTS OF RECORD FROi'! 11lE SILVER HILL NIUE I ; .:.. 

,~J . ' ' .... 
'. Dry l1cight Silvcr Oz. Lend 1- Coppcr, % 

· TO EL PASO Sl-rELTER 108.294 11 •• 1 9.'. 3.97 ' . . . lis .l.ot. 14.69 7.8 3.06 
137.057 10.5 6./t 2.16 .', . 
99.054 6.4 3.0 2.85 

,r ' " : 
191. 954 11.4 6.0 2.15 · · ". , , 

TO llAYDEN SHELTER 96.801 5.0 1.9 5.92 
115.117 5.50 1.7 ' 1 •• 63 · 113.586 ' 4.35 1./~ ' •• 110 '. 

. . :.. 
95.237 3.25 I, .41 , 

' . " · 91. 726 ' •• 13 5.28 
" 116.584 2.93 4.73 ~ :' " · ." " 108.760 2.98 4.1It 0 

" 

115.776 2.92 4.31 " 
12l •• 1.50 3.31 2.12 

. .\ 105.876 3.86 .95 2.94 · · · 1.31.800 3.2l. .80 2.98 "0 

" 0 
" . 105.739 3.29 1.05 3\.00 :." 

~ . 119.012 2.74 1.05 2.96 I . , 'e 102.1.52 2.14 .70 2.39 .. .... .;.:. ~ .~ . .. .. ..... 
, ~. w,~" 

" 125.112 3.75 1."0 2.10 " . , 

83,l.2 l• 3.45 " 1.20 3.11 . · . ':. 105.942 2.05 2.61. 
, " 57.669 2.09 2.76 

106.803 3.56 3.33 
' .. !' 

95,1.90 3.32 3.93 , 
, . 

100.585 3.3t. ' •• 00 
53.957 1.84 .3.01 

," I • ' • • 57.152 2.84 3.01, 
. ' 

/15.921 2.93 3.',0 
- 52.538 3.9.4 3.7.11 . ' . 

, '. . . 
, . 1.9.222 2'.90 3.12 , . . , . " " 

53.699 3.70 3.60 '0-

; 
, ' 

....... :. 47.012 2.59 . . 3.35 
: .. , . 57.332 1. 77 2.99 ':. 

" 
.",:'" 55.622 4.,39 2.62 ..... 

56.735 2.17 2.35 
57,t.17 2.51 2.37 
5t •• 354 3.33 ...... . 2.86 

" 62.1163 3.07 ' 2.47 
. . : 118.907 1.87 2.26 

lli.85t, 7.20 2.8 7.80 
1.9.987 I •• 83 3.11 

'~O 
56.027 1.91 2.25 
54.lt10 7.13 2.50 6.05 · 108.201 6.13 2.70 ' 1~.35 
1,8.190 .. 1 •• 89 2.91• ' .... 
112.222 1 •• 36 6.17 
55.350 " 7.89 3.30 3.78 
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snIPNENTS OF RECORD FROM THE SILVER llXLl~ HlNE 

~ 'I ' ';":' , " 
• • #. 

t 
Dry l1elght Gold Oz. Silver Oz. 

' TO DOUGLAS SHELTER 1,8.400 .242 2.' .. 2 
, 57.558 .288 3.18. 

, , 
56.793 .170 2.97 
If7.619 1.55 

. ;" . 1,5.863 .138 1.89 
53.292 .160 1.56 

.. . : : '. r 
°0

' • "0 : ;" 
5t,.380 .163 i.62 ' 
57.388 .115 1.67 

" 
: ' '':'1 , 62.075 .310 2.06 

52.938 .159 2.0!, 
, " , , 

65.900 .132 2.13 
" . -.. -: 

. ' .: .. 
; . , - 52.870 .158 , "'_1.79 
:~. . " 58.506 .179 , 1.63, 

, , 
" 51.226 .102 1.10 ', .. : \: ' . -, 

,'M,' .•. • 

62.506 2.35 
41.712 2.~6 

, . 

~ 

Lead 7. 

.92 

.99 ' 

.79 

.56 

.50 

.53 

.55 
,.62 
.35 
.88' 
.75 

2.&6 
2.66 
2.50 
2.10 
2.1,2 
2.52 
2.25 
2.1,7 
1.32 
1.55 
1.96 
1.58 
1. 76 
1.25 
1.31 
1.32 

" 1~051.4 Tons Silvcr Oz. 3.5t, Coppcr 3.1~O % NOTE Averaec 
'. .. 

.. ...... -.. ~ 

"'; ' . . ... 
.. -~-: . . 

------. . ..... 

.. -, . ,. 
, " 

" : ' . ' 
.' : .. ,', 

" 
" ' , ', . 

, . 
'''--:- . 

, , 
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• ,' •. ~.. ,~" ' --' '\.EPORT ON THE INDIANA ARIZONA COPPER COMPANY MINE 

LEAD SILVER 

SILVERBELL MINING DISTRICT 
PIMA COUNTY, ARIZONA. 

REPORT BY COLIN TD1MONS, M.E. 

This company, an Arizona corporation, wtth main offices at Kokomo, Indo 

i& the owner of fourteen ( now 15) p~tent~d claims, situated 40 I:l.iles 

nortn\';es -c of Tucson, Ariz. ( Now ~5 miles due to re-locQted improved 

h.rc.-top road.) 

The r~ilro~d ohipping ot~tion is Sasco- 20 miles by good auto road, or 

truck road from these mines. 

~he s~elter of the Imperial Copper w.o. is also at Sasco and is now in 

oper~tion b~ the American Smelting & Refining vo. The distance in a 

straight line across the mountains to Silverbell, the terminus of the 

r_ilro~d, is only eight miles. The railroad at ~ilverbell ~nd Sanco is 

connected with the main line of the bouthern Pacific at Red Rock, Ariz. 

( ~melter and branch railroad no longer in oper~tion ) 

.. 

FOR1~TIONS: THE Silverbell Area • This is the local name of the territory 

where these mines are found and is a part of an extensive, rich mlnlng 

district, containing the At1.s, ImperialCopper ~o. El Tireo, The Oxide 

Copper ~o. and many other meritorious copper and lead-silver mineso 

Round about is an extensive series of sedimentary rocks, limestones, 

quartzites and shales, which form the higher ridges and pe~ks, while a . 

~ porphyritic granite is ~ound in the gulches and und~lying the sedimentari( 

The ~xtensive deposits of the common, precious and rare metals of this 

.district are due to the favorable conditions crea~ed in the sedimentary 

rocks by the intrusive granite. While the ores ure found chiefly in the 

limestone, they ~re found in the immediatevicinity of the intrusives, 

where lines of weakness, open channelsand broken ground afforded oppor-

tUnity for the flow of water carrying the metals in solution. . 

THE HOTvIESTAKE MI1TE: 1'his is the most extensively developed of those I 

shall describe. It is a fissure, nearly· vertical and independent of the 

stratification of the enclosing rocks. In places the outcrop is a dense 

silicious breccia, 15'to 20\ thick; in other places the outcrop is softer 

than the enclosing rocks and can be traced with difficul~Ty, since it is 

worn away by the elements and covered by debris. Underground, however, th 

vein is distinct, well defined and con~uous, so far as develop~en~s have 

been carried, without the slightest sign of weakness in any direction. 

The first level is near the surface, and towards the eastern part shows 

the presence of a second vein or b~anch leading out into the enclosi~g 

rockso This same condition is shown on the third level, where the Ulllon 

of the two veins has caused 0Ul enrichment of copper-lead-silver ores, mer 

than 12 feet in thickness. Much of the development has followed the rich­

streak in the vein and very rarely does it disclose the whole thickness c 

the veino 

CHARAC'Iill OF 'Vr~IN: The vein material is silica, limestone :md iron oxide 

in pl<l.::es b:.u:ded with distinct sep ... ration from the wall rock, in other 

"J.~ce u the ",;hole fissure i8 filled with ore, chiefly iron .. nd coppc:z:, 

'i~ e)~'tcnd~:(,.g f::-om wall to wallo There is usu~llyone control 8tre~k 01. higt 

gl':Jie J.ead ore, both carbonate ?nd sulphideo :o.>ometimes the le~d ore is 

.-.... ... -.. .. "" .. --- -. ~.-.. --.. __ ._--_ .. _ . . _- .- -. -.--.. . -.... - .- - . ~ --- - . . ---_ .. _ ... _. 



.. 
replaced with copper ore. There is one shoot in the mine 50 feet in 
length, which is entirely iron pyrites, carrying 3 % copper. The ore:l 

.. -..... of the third level have decidedly increased in copper content, and the 
vein has the appearance of widening, and at the eastern end, of b.eQoIDi~ 
richer in all metals • . .. , ": 

HOMES TAKE WORKINGS : The main shaft is 300 feet deep; the new shaft 75 
feet. The levels are at 45 feet, 91 feet, 166 feet and 240 feet. The 
developments are shown on Map 2 accompaning this report. ( No MAPS ) 

FIRST LEVEL: 
~he £irst level is 45 ~eet £rom the surfacel 
The length of the vein samples is 147 feet; 
The average thickness of samples is 4~ feet; 
The average ground to be stoped is 20 feet; 
This is equal to 1,017 tons. 
The average silver contents, 17.8 oz. 
Value per ton --------------------------$ 10.68 
The average lead contents, 12% 
Value per ton ---------------------------$ 12.00 ~, /. .2 b (; 
Value of the 1,017 tons -- $ 23,065.56 -- --it zt-'tf.J {; , 

( Recent 1963 sampl~g by 
a 5 :foot cut ) 

major mining company 
Gold 0.03 oz 
Silver 10.6 oz 

geologist @ 45 ~oot level 

Lead 14.2 .% 
Copper 1.2 % 

SECOND LEVEL: 
This level was sampled in the ground opened in the two shafts. The 
ground is not connected on this level, but the distance is very short 
between the workings of the two shafts and the vein is exposed in the 
level above and the level below. (no~connected) 

The total length sampled is 170 feet 
The average thicknes~ sampled is 3.75 feet 
Height to be stoped is 40 feet, this gives 1,96.1 tons. 
The average. silver contents, 15.6 ,oz 
Value per ton ---~----------------------$ 9.36 
The average. lead content, 10.8 % . 
Value per ton --------------------------$ 10.80 
Value of the 1,961 ton ----$ 39,553.16 

( Recent 1963 sampling by major mining company geologist, 90 foot level, 
a 3 foot cut) Gold G.63 Oz 

Silver 11.8 oz 
Lead 7.1 ~ 

THrnDL~fi~tfi: sampled, 200· feet 
Aver~ge thickness sampled, 4~ feet 

. . Average height to be stoped, 75 feet 
This gives 5,192 tons 

6.90 
10.00 

7.50 
. 

Average silver content 11.5 oz. Value $ 
Average lead content, 10.0 % Value 
Average copper content 2.5 % V~ue 
Value of the 5,192 tons -- $ 126,684.80 

I used the following values, silver $ 0.60 Per oz ...... /.' <; - t/-~o 
{ 

/ - ~'" per pound · ,,,,. . lead 0.05 
copper 0.15 .. _~ t.. - .5-C, per pound 



. . 
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This gives Yaluea -- 1st level 
2nd level 
3rd level 
TOTAL 

$ ~3,065..56 
",9,553-16 

126' ,'684'.80 

$ 189,303.52 

( B~sed on February 1964 prices, Value $ 439,469."00 .. )' 

This I consider ore.which is in sight, beyond a reasonable doubt. In many 

pl~ces the total th~ckness of the ore is not exposed, and in actual oining 

the lean and barren places will pe compensated by greater thickness than 

bas been used in this estimation. 

There i~ a cross cut of ¥f 75 feet below the third level.(240 ft) I sam­

pled th~s crosscut. At the place where the crosscut is run the dip of the 

vein has carri~d it 15 feet north of the shaft; the crossc~t, after passing 

throut?h the ve~n continued 30 feet further into the hanging wall. iTnere cut 

at thlS level, the vein is 20 feet thick, the vein matter beine chiefly iro] 

pyrites. However, 25 feet from the shaft, the crosscut discloses 20 inche3 

of heavy ga lena ore, the drift is driven 15 feet on this streak. ~his ore 

assays 13.25 % lead, 14.8 oz Silver, and 2.2 % copper. There is also a 

winze at this intersection, but as it is full of water, I was unable to 

determine its depth. From this level down the shaft is alsO full of water. 

It is reported to be 75 feet deeper. 

As the level Rbove is in good ore ruld gives evidence of great strength, I 

think it is safe to say that the bottom level conto;J.ins as much ore as the 

level above, but of course this is only probable ore. 

The third level (160) is especially strong towards the east, but I believe 

when t,he fourth level is extended under the heavy ore bodies shown towards 

the east end of the third level, it willprove to be the most v.lu~ble part 

of the mine. 

On both the second and third levels there are short shoots of ore, high 

grade copper, and it seems probable that in depth the mine will prove to 

be a copper rather than a lead mine. 

The mine is without machinery, the leasors hoisting everything with wind­

less. They have shipped to the smelter since January 1916~ over $ 10,000 

worth of ore and several car loads are in course of liqu~dation. ~hcre 

are on the dump 2,000 tons of good concentrating ore, assaying $ 15.00 

per ton. 

THE PADDY WOODS MI~~: This was a well known silver-lead mine many years 

ago, . when it was known and worked as the " Ab bi VIa terman" mine. l 'he out­

crop is a silicious breccia in some places, and in others soft limonite .ore 

It , is probably the s~me vein as the CARBONATE shown on map No.1. but it 

cannot be traced continuously across the gulch, since the soft outcrop has 

worn down below the level of the surface, or else it is covered by the slid 

rock froa the higher hills. 

DEVELOP1::ENT: near the top of the hill where a large shoot of ' ore comes to 

the surface, are found the earliest workings on this vein. Under this out­

crop there is a short t5tf.;/{fi/!1f. crosscut, 20 feet long, exposing a vein of 

ore 6 feet thick, largely lead carbonate. Then to the south, No.1. level 

extends for 90 feet in lengtho The greater part of the ground above ~he . 

level is stoped. I sGtmpled. the parts rem-..ining andi'ound an average 01: 80z 

silver and 6 % lead. Fifty feet lower is a second crosscut, 86 feet long 
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~nda level extending 50 feet to the north and 150 fee,t to the south, to­
gether with an upraise to the level above, and winze 8S"feet deep. ~hat 
part of the level extending towards the south, the upraise and the winze 
are ... 11 in low grade silver-lead ore. The ore will average 5 feet in thick­
ness. The values I found exceedingly changeable, 80 that it will be diff­
icult to mine the ore seperately. 

~y assays of the ore, takeu usually every ten feet, gave an average of 5 % 
lead and 9.5 oz siiver. ~he average thickness sampled was 5 feet. I m~de 
a concentration test of the ore - four into one. Results are silver 26 oz 
lead 15 %. There are several hundred tons of ore upon the dumps a~saying 
somewhat higher th~ the samples taken from the mineo 

The vein n~ strong, well defined, with distictive vein matter composed of 
. spongy, friable, leached white quartz, calcite, some oxide of iron and 
occasionally manganese. I think the vein has a splendid future, and ~s soar 
as a level is reached beyond the leached zone, there will undoubtedly be 
much richer ore bodies than those now exposed. However, the present grade 
can be handled at a profit. 

About 500 feet north of these developments, there is a crosscut tunnel, 
270 feet long, which has cut through the PADDY WOODS vein, ( now knovm as 
WATERMAN) and into the granite porphyry, which here f'orms the footwall of 
the vein. The material passed through is leached quartz and iron oxides 
more than 10 feet thick, but the silver and lead ore is not commercialo 

Before this vein is reached, the tunnel passed through 75 feet of limestone 
all altered, and with caves and lNater worn channels, with bunches of cop­
per stained rock and stre,,:tics of lead c~arbonate. This point is near the ~ 
place where the Homestake and Paddy Woods vein would cross, if projected. 
From this crosscut a level ought to be ~. south, under the various shoots 
of ore which outcrop, to the original developments first mentionedo 

THE CARBONATE MINE: This mine lies south of the Paddy Woods mine about 100e 
feet. The ore .. occurence follows a fault and a profound disturbance in the 
limestone, causing several p~rallel outcrops of ore. 

The vein has been attacked by two ~dits, the lower of which is 250 long o 

. The first 200 feet follow a small vein from a few inche~ to two feet in 
thickness, then opens suddenly into a vein of ore 20 x 20 feet in extent. 
This chiwney contains limestone boulders, lead, manganese, silver and some 
excellent copper ore in immense detached pieces wa~ghing several hundred 
pounds. Fifty tons of ore were shipped to the smelter from this opening ane 
fifty tOllS still remain on the dump ready for shipment. 

A ahaft sunk nearby to develop this chimney of ore would undoubtedly pay 
well. ~ome 50 feet higher and a little to the west, a second adit follows 
the same vein for 100 feet, where an ore body is encountered having a pitcl 
in the opposite direction or into the hill. This adit continues, following 
this ore 45 feet, where a water chemnel was encountered which lead into the 
large chamber above mentioned. The ore body encountered in this adit, for 
45 feet in length averages 5 feet in thickness .and assays, lead 15 % and 
silver 9.5 oz. 
( This is now known as the Burro vein, two men have been working this 

on lease during the past 3 months of 1964, six car loads shipped, returnl 
from 4 loads average 22% lead and 4 oz silver. Me~work under adverse 
conditions. ) , 



. . . .. < 5) 
(S~mpling in 1963 from old ore chutes within the burro ~ss~yed ~s follows- . 

Silver 
Le~d 
Copper 

10.8 oz 13.6 oz 
6.1 % 7.2 % 
1.5 % 1 •. 6 % 

Vfuile there ~re no measurable ore bodies on the Carbonate ground, I think 
the ore occurence will appeal to ~ll ~s an extreme~1avorable field for 
development. 

I made ~ series of concentration~.tests on ores from the different shoots 
snd different levels, to determine the fineness of crushing necess.ry and 
the per cent of saving likely to be made by water concentration. By crush· 
ing the ore through a 20 mesh screen, a s~tisfactory saving of both nilve: 
and lead can be made. The light oxidized ores are the least satisfactory 
~s is expected. 

' I made an attempt to make a composite sample oomposed of ore from all lev. 
and shoots of ore found in the HO~lliSTAKE9 This sample assayed 

Silver 11.5 oz. . Le~d 8 % Copper 1.1 % 
( Average of 3002 tons shipped during 1942 - 48 which included dump ore) 

Silver 8.3 oz. Lead 7.3 %. Copper 1.49 %. 
( A grab sample taken from ore ;Left in main ore bin on HO:rtiliSTAKE )/!lj 

Silver 6.8oz Lead 9.8 % Copper 8.0 %. 
This ore was concentrated, 4.5 tons into 1 tort with 

Silver, 75% saved . - Assay 38.8 oz. Value per ton 
Lead, 80% saved - Assay 576 # Value per ton 
Copper 70% saved - Assay 69.2# Value per ton 

Total Value per ton 

Expense of making one ton of 
Mining 4.5 tons 
Milling 
Frt. to R.R. on Cone. 
Frt to El Paso 

concentrates 
$ 9.00 

4.50 
3.00 
2.50 ~otal expense 

following results; 

$ 23.28 
28.80 
10.38 

$ 62.46 

19.00 -

Net Value per ton $ 43.46 

From this I deduct 10 % to cover the smelter expense, 
though I have used a low price for all the metals, Charge 4.35-

Net $ 39.11 

A mill having ~ capacity of 50 tons per day, treating ore of the class 
~bove mentioned, wil~ produce 11.1 tons of concentrates, or $ 434.12, 
or ~ monthly production, 25 days, of $ 10,853.00, or 'a yearly production 
of $ 130,.236.00. 

The w~ter for a mill will be obtained from ~ permaneht supply 2 ~iles 
from the mine .nd will h~ve to be elevated about 200 feet. There is 
w~ter in the shaft now ( reported to make 8 to 10 gallon per minute) . 
but whether sufficient to meet the demandsof the concentration plant is 
not known, and can be determined only by dewatering the 8h~ft and measur-
ing the inflow. 



6 ) 
. 

The Homestake sh~ft ought to be equipped with ~ gasoline hoist ~nd the 
second, third and fourth levels extended in both directions, inasmuch 
as the faces are now all in ore. 

The new levels c~n be very quickly and economically developed, which will 
giye ~ sui'ficient- amount of ore for the mill while new ground is being 
developed. . 

The Paddy Woods ore c~ also be made available by extending the level 
to the south from the lowest tunnel, and large quantities of oro ~rom 
this source c~n be quickly and cheaply extr:Jcted. 

Signed Wolin Timmons, E.M. 

It is estimated that this report was made not later than 1917. 

Comments in parenthesis () and l~ter assay data has been added to compare 
later Lnform.tion with previous ~indLngs. 

This is a copy from a copy • 

• 
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