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Ml'1' N. Fl'aDk Leouard 
10 Sov.th mrnet Street 
S"Ue, MontaDa 

Dear Fri.DeI, 

JUDe 3, 1955 

1 .pp .. ectated the pJ"ompbl.e'a of YOgI' u.wel' to my letter aDd I want yo" to 
bow that we a". dolAl "Ue a bit of teat wo .. k On the Lak. hOJ"e Mine aad 
the kiQd of .. d.al that I wo"ld llke to have on thl. property 'a .. deal wh .... by 
1 wowel ope ... &e thia mine 01'1 a royalty bula wUh a a 'flave 101' the purchaae 
prlc. • tbe royalty to apply on the pU;rcbaa. price. 

OU' t •• t wOlrk ahoWI aOme enco\U' lement in the way of mulG, a Pl'od"ct 
that .. e could .hlp to tbe 'meltel" on a amall ~aln of proftt. therefo .. e 
the royalty wowd have to be kept dOWll to abo'" S'" of the net smelter re ... 
tvu alt.1' &be deduction of the ll'eia t the t!"\&Ck haul &IUS 1 am hoplng 
&hat you.-ll wl"lte me lettel" telUnl me that you 911110 alone with m. OD 
tWa Jdad of a deal aQd that you aad other lnte .... ted parti •• wn! I.t to •• u...r 
011 tbe pl"ic:.~ . 

lao, I wO\l14 appreciate U very mu.ch if you wo"ld write me .. leUel" tel1ina 
me that yO\l will GOt mak .. d ... l wUh anyorae el •• utit I have had the 1aet 
look .. t it. 

ThaDkiq you, I remain 

Very t .. "ly yO"I'I, 

w. L. lU.OD 
Pr •• ldellt 

W P. • I wiU •• 'Ve you of OM thinl that U my te.ta do DOt Pl'0'f' ••• U •• 
L factory. -.It I' I ,ot tMou,h, 1 wllt at"e you the r •• ulte aad I wllt ... ' .... 
A you ' .. OlD aay cOAt .. act you mu with m.. In ou.. .. "ol'd.. what I am tl'Y-
• lal to teU yo i. that If 1 • It wcwk yoUi' mlM OIl • profitable ba.t_. I .lIl 
• _a it back to yO'l lD.. u.,-. 
f • L.A. 
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Mr. W. L. 

Allison Steel Mfg., Co., 

Phoenix, Arizona 

De ar Mr. Allison: 

June 1, 1955 

I am in receipt of your letter of May 2g in regard to your 
inquiry concerning a deal on the Lake Shore Property. The 
title of this property is held by the Treasure State Mining 
Company, a Montana corporation. It is capitalized for 
fifty thousand shares of which my cousin Frank M. Leonard, 
Jr., and myself hold forty·seven thousand odd shares between 
us. 

My cousin has informed me that he has left for a trip East 
and will not return until about June 15. This makes it 
necessary for me to aVQid any definite committment about 
the terms of a proposed deal. I have always relied on my 
cousin's judgment, as he is familiar with conditions at 
the property. I, however, know he has always favored research 
work, in order to study the problem of metallurgy which is 
involved. 

I do not know definitely what tind of a deal you wish and, 
under the circumsta~ces, do not know just what to suggest. 
I will, however, state that I personally have a tendency 
to string along with you, in hope that something agreeable 
can be worked out between us, that would prove beneficial 
to all. 

Yours very truly, 

NFL/JF 
By: JF 



~r. Frank ; Leonard, ?r. 
c/o 7 . A. Bechtel Companf 
Naco. Arizona 

Dear ':'ir. Le onerd: 

Be: 

.t1ugust 23, 1944 

Lakeshore t~ ine /' 

I wa s pleased to receive your letter or July 27th replylngto 
mine of recent date and glad to know that you have moved to the 
ue~ican border wbere I hope that you are all enjoying good health 
and thut everything is going well with you. 

The i nf or mation wh i ch you gave me concerning the water situation 
at Lakesh ore end vicini ty is very interesting and ma,: ~)rove ~ ui te 
Important at 90 . e future ' time. 1 believe th~J t during the next few 
years there may be importa nt developments 1n reference to the 188ch­
in ~ of oxidized copper ores. and I bope that s one of these may be 
a pplied to Lakeshore~ altho I realize t hat local conditions mi ght 
~ake thi s somewhat difficult. I cannut cay anything just a~ present 
but may be able to write ~ou further a t a later date. 

TbanK you for the i nf ormation c oncern1ng the Ptandard Copper Jlrte. 
and from bat ~rou tell me, and i nfor~ion recei ved from others ~ 
I am afraid that t hi s property would~ ~ ttractive at present since 
it 1s obvious that 8 good deal of development work would have to be 
carried out before any substantial of ore could be estimated. 

I am glad to learn tbat Frank: .Ir.is stili with the Cananea Company 
where operation~ should be very satisfactory after they complete 
their new plant~ and certainly your grandson ls . growing rapidly. 

The last news from Alden was to the effect tha t he has been taKing 
?art 1n the invasion of'Fra nce, belng attached to t he headq uarters 
staff of "he .l1rst Army. a nd I i , agine that be 1s l1avlns a wonderful 
experience ond hope t bat he may cooe thro ugh all right. I do not 
believe tha t our losses in t hat area are li Kely to be heavy until 

e run up a gainst the fortt f tcations protecting Germany itself. and 
by tha t ti oe the H1tler crowd may be down and out and the whole 
nation ready t o quit. Let us sincerely hope 80. 

ith best regards to all your f amily, 

f' 1ncerely, 

GMC:ala 



\ . 

August lOth, 1944 

NOTE FOR LAKE SHORE FILE 

From letter received from Mr . FranR M. Leonard. 7/27/44 

Not much can be stated positively about wa ter in the vicinity of 

Lake chore . The well at Kumali, three miles west of the mine and several 

hundred feet lower, is a ~overnment well put down for the Pagagre s. It 

has only a 6" pipe and my recollection is thst wa ter leve l is at 175' , but 

I am not positive. There was only a 1 I 1/2 H. P . engine on the pump when 

I was there. Wa ter level was not affected by the pumping . At the House 

mine a mile south of La ke Shore water came in at around 60' and stopped 

operations, and the same ha ppe ned a t the other property adj oini ng it to 

the southeast about 1/2 mile. At t he Jack Rabb it water at 225 level 

sto9ped sinking . 1~ o 9 Camerohs c o uld not handle it though they pumped 

far months. A bi g pump was ordered and delivered and laid a t the mine 

many years but co uld not be lowered as the low pressure cylinder Vil as 

larger than the shaft. This sounds phony bu~ Royer and I from curiosity 

stopped there one day a nd took measurements. The telegraph operator 

who was running the mine switched operations a nd built a small smelter on 

a shaft 10' dee p a t Brownell about twenty miles south of there, but it was 

never bl own in. 

... 

2- J..l . I 4J2-
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From letter received from 1.JI . Frank i . Leonard, 7/ 27/44 

The Standard Copper property is on the Silver Reef mountain 

southeast of the eastern workings of that property a t ab out the same 

elevation and almost adjoining . It had 7 patented claims in a solid 

bloCk. Taxes were paid for many years but finally stopped coming and 

the property mus t have reverted to the 2tate, and may have been sold at 

auction to some speculative individual. You can easily find out from 

t he 00 un ty r e cords in Fl orence. There is a shaft going down 120' in 

the hanging ~ all of a bi g vein and a cr osscut running from the bottom 

strai ght back toward the footwall. It is a t an incline of a bout 60 

degrees into the mountain . I took a lot of s amples, probably 50, in-

cluding the dump, and my recollection is that the general average was 

close to two per cent copper. The crosscut did not reach the foot wall 

and I think it was abo ut 80' from the bo~tom of the shaft to the end of 

the crosscut. You can see the dump from the old road going from town 

to the dry lake, and a well was dug clo se to the road which has water. 

I think at 40'., but it is not on the property. Tbese are recollections 

from a long time ago and the record of my examination may be somewhere 

stored up in a garage but more likely may ha ve been destroyed . I con-

sidered the property worthy of development at that time. No ore was 

ever shipped from the Standard up to the time I left Casa Grande and 

everything that came out of the shaft and several short drifts fr om 

it was on the dump. 

- 2 -
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Dear Mr. Colvocoresses:-

Cananea, Son. Mex. 
0July 27, 1944. 

• 

I t was certainly a pleasure tOo ~et your 
letter, which arriTed yesterd~, and to know that Alden is all 
right to date, and that he is married. We think of him a lot and 
hope he may soon be back home, and that we may haTe the ~reat 
pleasure of seeing him and his wife. Please ~i ve them ouz' very 
best wishes when you write. 

Not much can be stated positively about 
water in the ncni ty of Lake Shore. The well at Kumali, three 
miles west of the mine and several hundred feet lower, is a gOTern­
ment well put down for the papagoes. It has only a six inch pipe 
and ~ recollection is that water level is at 175 feet, but am 
no t po si ti vee There was only a 1 1/2 liP engine on the pump when 
I was there. Water leTel was not affected by the pumpinc. At the 
House mine a mile south of Lake Shore water came in at around sixty 
feet and stopped operations, and the same happened at the other 
property adjoining it to the southeast about half a mile. At the 
Jackrabbit water at 225 leTel stopped sinkin~. lwo ~,9 Camerons 
could not handle it though they pumped for months. A bi~ pump 
was ordered and delivered and laid at the mine many years but 
could not be lowered as the low pressure cylinder was larger than 
the shaft. This sounds phony but Royer and I from curiosity stop­
ped there one day and took measurements. The telegraph operator 
who was running the mine switched operations and built a small 
smelter on a shaft ten feet deep at Brownell about twenty miles 
south of there, but it was never blown in. 

The Standard Copper property is on the 
SilTer Reef mountain southeast of the eastenn workings of that 
property at about the same elevation and almost adjoining. It had 
seTen patented claims in a solid block. Taxes were paid for 
many years but finally stopped coming and the property must have 
reverted to the state, and m~ have been sold at auction to some 
speculative individual. You can easily find out from the county 
r'cords in Florence. There is a shaft going down 120 in the hanging 
wall of a bi~ vein and a crosscut running from the bottom straight 
back toward the footwall. It is at an incline of about sixty degrees 
into the mountain. I took a lot of samples, probably fifty, inclu­
ding the dump, and my recollection is that the general average was 
close to two per cent copper. The crosscut did not reach the foot 
wall and I think it was about 80 feet from the bottom of the shaft 
to the end of th~ crosscut. You can see the dump from the road go- ... h 
ing from town to the dry lake,· and a well was dug close to e 
road which has water, I think at 40 feet, but it is not on the 
property. These are recolLections from a long time ago and the 
record of my examination m~ be somewhere stored up ina garage but 
more likely have been destroyed. I considered the property worthy 
of development at the time. No ore was ever shipped from the stan-



ard up to the time I left Casa Grande and everything that came out of the Shaft and several short drifts from itm was on the dump. 
I think I have sent you before analysis of Lake Shore ores made at Inspiration b,y Aldrich on a general sample whiCh gave 2.65% cu. for an estimated 500,000 tons. Hahn now says he has been sucessful in floating it, but no one seems interested. If you want any more information about it that I have you need only ask for it and it will be forthcoming. 

The Tucson address is no good any more, as we gave up that house for gOQd but left a forwarding address. ~ addres~ now is Naco, Ariz. C/o W. A. Bechtel Co. Paco is still with that com­panyand it is now expected that he is· to remain with the Cananea Company when the new plant goes into operation. He certainly got a wonderful opportunity here and made good. I had to stop my work at La Brisca on account of war conditions and am simply lying around watching Paco work and my grandson grow. At 13 he is 5ft.8in, and broad in proportion. If priorities go into the discard I can get going again. 

The family joins in sending best wishes and kindest reg~ds' t~ you and your family, 

SincereJy, 



RE: LAKE SHORE 

COpy OF A TELEGRAM TO GEORGE M. COLVOCORESS~S FROM J. J. JAKOSXY? 
September 15th. 1930. 

"DETAILED . SURVEY LAKE SHORE MINE DISCLOSES DI SSEMINATED 

ORE OVER CONSIDERA!LE AREA NEAR CCIlTACT BUT NO COMMERCIAL SIZE , 

MASSIVE SULPHIDE DEPOSITS WITH DEPTH (sTopl PRELIMINARY SURVEY HOUSE 

CLAIM INDICATED NO LIl4E STONE AFTER HUNDRED THIRTY FIVE FEET DEPTH 

AND NO COMMERCIAL SULI-HIflE (STOP) R1W~ND DROPPING mopcs !TION 

(STO P) REGARDS • J. J. JAKOSKY"" 

••• ***** ********** 

Extract from letter to J. J. Jakosky, Internationa.l GeophYSiCS, Inc. 
3520 Schaefer St., CUlver City, 
California. 

from G. M. Colvocoresses. 

Dear J&kosky: 

""1 am back in the office this morning and find your night 

letter of the 14th. I am disappointed that you did not find any 

body of sulphides at the LAKE SHORE, but think we must aooept 

your opinion in this matter as condusive. At least I am quite 

satisfied to do so, although 1 oannot of course apeak for 

Mr. Leonard. 

"No doubt he has a large body of oxidized material, but I 

cannot figure how this could be operated with profit except when 

copper market conditions were unusually favorable, and, consider-

ing the present situation, I shall follOW your advise and let the 

matter drop,unless Mr. Leonard oan make Bome suggestion which seems 

oonstructi ve and intere sting, in which event I wi 11 communicate 

with you further. I was never very much impressed with the HOUSE 

CLAI but I am glad you went over this just to satisfy Lennard." 



HE: LAKE SHORE: 

Note By G. M. Oolvocoresses, October. 1937. 

Subsequent to writing the above I arranged to have a geo­

p hysical survey made by the Int ernet10nal Geophysic s Inc. and the 

p reliminary examination was made in June of that year and was the 

basis for the enclosed report and mp sent to me wi th JakOsk~' a 

letter of transmission dated July 8, 1930. 

The findings seemed sufficiently encouraging to justify 

e more detailed survey which was made in september, 1930, aB per 

Jakosky's telegram of September 15, 1930, and my letter of the aame 

date. In view of the unfavorable result of this last work I did not 
I 

fe 61 di eposed to go to j t he expens e of having a final report and 

maps prepared for it a'ppeared to me that, lacking any large body of 

sulphide ore the mine wou:l;.d only be attractive with copper at a 

far higher price than it was in the 8utumn of 1930. 

I have personally examined this mine on several occasions 

and without having made any comp1eta sampling have cut a number of 

samples which checked closely with those shown on the 8ssay map. 

There is a SUbstantial body of oxidized ore which can be cheaply 

mined but, until a cheap and effective method of treatment can be 

developed I doubt if copper could be produced for less than 10 to 

121 per pound which does not seem to make th6 propOsition attractive 

in view of the large capital expenditure ani royalty or purchase 

price. I think that the treatment problem deserves fUrther study 

by anyone who hee confidence in the future of copper and can afford 

to investigate with a view to the future than than the immediate 

present. 

G.1I.0. 
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NOTES on LAKE SHO RE L I NE , ~ RIZ. 

This property , is located in Pinal County about 

30 miles south of the town of Casa Grande, and reached by a 

good road. 

The are occurs in a zone of crushed andesite a-

long a g rani te conta.ct, and development d am to the 265 t level \ 
has proved , or partially ~roved, a large body of oxidized mater­

ial .Jhich has been thoroughly sampled on five different levelS 

as shown in plan of workings attached . 

The average grade of the exposed ore is about 2 . 5/.) 

copper as oxide and the tonnage has been variously estimated at 

from 300,000 to 500 , 000 tons. The 10 \"u'er figure represents more 

nearly the tonnage which can be considered as actually developed 

by the workings. The dimensions of the are body are approximate­

ly 700' in length and 35 to 40 1 in width , but faulting prevents 

this bo dy from consti ttlt ing a continuous are chute. nalysis of 

an aver ge sample is approximately as -: ollows: 

.:/' Copper 
~~ Iron 

2 . 90p (as oxide) 
16.40 

,/ 
/ 

/'" Insoluble 
, lime 

50 . 40 
3.30 

Su lphur Hil 

dditional are has been indicated by drill holes 

and more recently by an extensive magnetic survey, on the basis 

of whi ch the United Verde Conper Com)any are said to have calcu-

Is ted the pr oba ble ore re serve as ap·)roximately I , 500 , 000 tons, 

the grade, 0": course , being ve ry unc ertain., 

o...r./.)4i"l; • t loth. 



3elovv the oXidized zone , "b.ich apparently termin­

a.tes a short distance below the 265 1 level , tr.ere a.re indications 

of sulphides sinc e some sulphide ore was found in a 'Hinz e and the 

general characteristi c s o.z the ore body mske it sppear r robable 

tha.t this represents an oxidize d zone . over a primary deposit of 

sulphide ore . The extent and ch racter of the sulphides cannot 

be e stima ted a t the present ti me , but it se"ems 1:'ro ba bl e that the 

grade should be better than that of the oxidizee: section and tha t 

a very suostantial tonnage is likely to eXist and continue to con-

siderable depth . 

~he val ue 0 f the p ropert;tl considered as a la rge 

deposi t of: oxidized ore if: p roblematic , but with cheap LJining nd 

recent improvements in the eachinr process , it should be possible 

to orl~ this rortion of the , rop ertv ""lith a reasonable llla.rljin of 

pTofit . 

The eXistance of a Duch more valuable bo dy of sul- 7 
phide ore could probably be indicated at E'liE. ht expehse by a geo-

phYSical survey , partic'ularly an electrical or resistivity survey , 

and , if satisfactory results were obtained , these could be check­

ed by a fe7 drill holes and underground developmenti work conducted 

from the present winze , ' ''hich reaches a de pth 0 f 266 ' . and from a 

domward ' extension o~ this ' inze lhich , according to reliable re­

po rts , sben] d enter sulphide material some It r below tbe winze 

level. 

The mine ip owned by rank leonard , . 0 f Casa rande , 

who ir: an exceptionally reli ble and reasonable mS.n to do bUSiness 

wi th and ho has had a lo~" experienc"e in mining operations both 

in Uni ted s tates and n exico . I~r . Jeonard is v'Jilling to dispose of 

- 2-



all his roperty , or a controlling intereot, on terms ~l hich apt,e r 

to me reaElonable , and will ive 811 option to any res onsible com-

pany for 8 E'lJf_~icie ntly lonceriod o f tir~e to enable them to def-

init ely d ete rmiLe the ) rol)E) ble v 1118 0 f the 11roperty . I am 0 1 the 

op inion tlat cl~aLCes are favorable to the development of a large 

body of sulphide ore , as well as 8 substantial extension of the 

l~nown reserves 0': oxide ma.terial , a.nd some iortions oJ.. Leonard T s 

property , other than those developed by underground orkin s ap-

pear to be very J?rorpising prospects . 

The mine is 1)lell e quip1:)ed 'Ii th a small pO'\el' pI ant 

end vsual TLininr equipment , also substanti 1 camp bUildirl[s , and 

operating conditions .Jol11d be very avorable . 

urinE recent yea rs the la ke '- ho re hss been exe min-

ed by en 'inee(t"s rep resenting a number of th e laro'er cOmlJ8nies , all 

0,- Ihom have been di s tinctly int ere sted , but until re cent Jy :r e on-

srd Ts terms were not consiuered satisfactory. last negotiations 

ndertaJ'en by the Uni tel erde rescLed a oint where satisfactory 

terms ere srreed ulon and the rnited Verde spent several thousand 

dollers in examination liVork , including the magnetic survey mention-

ed above , but the recent d rO J? in the pri ceo f COp 1ST and !:.)'ener lly 

nnsettJe-d condition of the co pper industry apparently have pre~en';'ed 

them :rom definitely cl.osing E. deal , and l. r .. leonard is now entire­

l y free to do bu siness di t:t 0 the r 1 8 rtie s , an' has tern orr ily 

p laced the roperty in my hands for -" resentation . 

_hoenix , rizona . 
pril 29, 1930. 

1.~c . 
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Ore Analysis 
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16.4~ 
3.30% 
nil 

Test # Ore gms. )(esh 

5'1 25 120 
58 25 35 
59 26 35 
60 26 36 

/ 
Lake Shore 
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2.6 ** 850 
4.0 ** 850 
4.0 ** 860 

12.5 ** 860 
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21.87 0.36 89.1 
22.51 0.66 '19.8 
21.74 0.21 93.7 
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INTERNAT IONAL HEO}HYS ICS INC. 

3520 Schaeffer street 

Culver City, California. 

July 8th, 1930. 

Mr. George K. Colvocoresses, 
1108 Luhrs Tower Building, 
Phoenix, Arizona. 

He: LAKE SHORE 1II1m • 

Dear Mr. Colvocoresses: 

Enclosed herewith kindly find our report covering the pre­

liminary geophysical work a.t the Lake Shore Kine, near Casa Grande, 

Pinal County, Arizona. 

Our preliminary survey was not suffici ent to definitely es­

tablish the existence or non-existenoe of a sulphide zone with 

d~pth\ but the results are favorable and we will carr,y out a oom­

Plete survey at the earliest possible date. Unless you have 

reason to change our plans, we will try to do this work immediately 

after completing your work a t Meteor Crater. At that time we will 

have complete eqUipment wi th us and the work will be carried far 

enough to give a definite answer as to the existance of a sulphide 

zone. 

While at the Lake Shore ine r. Leonard menti oned the ad-

visability of our doing similar geophysical work on two or three 

adjacent properties which were owned by them. If this meets with 

your approval. 1 would appreciate your taking the matter u p 

direct with Mr. Leonard. and we will try to ple.n our work here 

so as to allow sufficient time for the sur~ey of the other 

properties. 

Attached herewi th kindly find a signed copy of your letter 

of June 9th, addressed to Mr. Leonard, relative to our agteements 

covering the engineering, geophysical and sales prices of the 

pro pe rty. " 

Very truly' yours, 

INTKRNATIONAL GEOPHYSICS ,INC., 

by: J. J. Jakosky 
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LAX~ SH ORE lUNE. 

IHTRODUCTI ON : 

~h1s report covers the preliminary geophysical survey con­

ducted to determine the possible existance of a sulphide zone of 

mineral izati on beneath the oxide ore b,ody and to determine whether 

conditions justifY a mora complete geophysical survey . 

GENERAL GEOLOGY. 

~he Lake Shore Mine is located about 30 miles south of 

Casa Grande Arizona , at the base of, and on the west side of the 

' small Late Mountain Range. The ~ake Shore Group comprises 50 olaims; 

3 of which- - -covering most of the developments and improvements-­

have been patented. 

Minezalization in this locality ocours 'along a granite ande­

site contact. The granite , outcrops as a small stock at the base 

of the mountain range , is evident l y intrusive and it is believed 

that mineralization oocurred along the contact at or subsequent 

to the time of intrusion. ~ear the Lake Shore Mine the ground in 

the vicinity of the contact is considerably broken and fractured. 

The fractured ground contains limest"ne and other sedimentaries. 

Limestone is said to occur at several places along the contact 

and to show evidenoes of mineralization. At the kake Shore Mine 

this broken ground constitutes a trough or wedge , between the ande­

site and the granite oontacts. Near the mine workings these contacts 

are covered by alluvium Which extendS out into the valle y to the 

west. The depth of this wash varies from 20 to 50 feet, acoording to 

our geophysical data. 

The are exposed at pres ent is enti rely of an oxidi zed na ture , 

cone isting of carbonates, silicates and oxides of coppa r, assoc iated 

with magnetite ,and has a n average grade of about 2.75 per cent 

copper. Because of the metallurgical difficulties involved in treat­

ment , the exploitation of this deposit has not been considered a 

commercial project to date. 
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DEVELOPMENT. 

The main entry is a vertical shaft, 235 feet deep, adjacent to 

and west of the granite contact. The shaft is located in andesite 

and oxide ore. Five short levels have been run from the shaft at 

different depths and from these levels numerous crossouts have 

been made. ]'rom the information given by these openings and drill 

hole data, the tonnage of estimated oxidized copper ore is about 

400,000 tons. 

No sulphide ore has been developed. In a drift from a winze 

sunk 50 feet below the 225 ft. level, sulphides were exposed along 

the granite contact. These sulphides occurred in bunches and 

streaks along the bottom of the drift over a width of 5 to 6 feet. 

They consisted of chalcopyrite and bornite, and are said to have 

contained 6 to 8 % of copper. These were partially oxidized 

giving s orne eVidence that they represented the top of a sulphide 

zone. Influx of water stopped oper tions and prevented determina- , 

ti ons of the extent of the sulphides. The winze is under water 

a t th e present ti me. 

This occurrance of sulphides, together wi th the evidence of 

leaching that bBs gone on in the oxidized material abovE, furnish 
"ll' <l 
:~t;d'8ta for presupposing the existence of a sulphide zone beneath 

the oxide zone, and the possibility that seoondary enrichment has 

taken place. Should suoh a sulphide zone exist in oommeroial 

magnitude, the property should be oonsidered worthy of future 

development and exPloitation. 

P~VIOUS GEOPHYSICAL WORK. 
Ifl..... e "'n only geophysi.oal work 0 onduoted pri or to the pre sent work, 

was a magnetometer survey, under the direction of the United Verdi 

Kining Co. The woik, being entirely magnetio, gave no indic ations as 

to the possibility of a sulphide zone existing at depth. The magnetic 

work however, did indicate that the area of ore occurrance extended 

oonsiderably bey ond that known from the present workings, and it 

was estimated that the amount of ore present was in the neighbor­

hood of 1,500,000 tons. 
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PRESENT ELKOTRICAL SURVEY. 

Inasmuch as magnetic work had already been done, it was 

considered sufficient for purposes of a preliminary survey, to 

employ one electrical method. For this work the potential apparatus 

developed by this company was employed. This system is ~f the low 

frequency type employing a differential circuit using five electrodes 

oonnecting with the ground. The system is of exceptionally high 

s6nsitlvity and excellent for work under conditi ons encountered 

in this araa. 

During the sho~ time available for this preliminary wor~, only 

two sets of oonduotivity or potential studies were made. No under­

ground measurements were made, and no detailed study made of a 

real or subsurfaoe geology. 

!fhe measurements were llBde along two lines, bearing due north, 

at stations "A" and "B" and dat a obtained to depths of 900 ft. 

The set-up point for station "A" is looated about 400 feet west 

of the granite contact and near drill hole Ro. 4. The set-up 

point for '.]3" is located 100 feet due east of the main shaft, and 

about 150 feet west of the granite cont ct. This station is 

located approximately 225 feet vertioally above the bottom of the 

trough previously mentioned and formed by the intersection of the 

converging andesite and granite contacts; and also almost directly 

above the point where sulphides were found in the crosscuts. 

'rhe general results of this work are illustrated graphically, 

the curves showing the variation in potential distribution with 

depth of penetration. The greater the conductivity of the area 

(the h gher the percenta,ge of sulphides present) the lower is the 

potential. A detailed analys43s of the curves is given herewith in 

order to show method of interpreting dnta from this type of surve:;. 

mte attached map of the property was taken from a survey nd 

map prepared by Mr. Frank M. Leonard, Jr., ~he potential curves 

are plotted to the right of the claim map. 

.. 
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ANALYSIS OF CURVE "A ";~"I\ ,~,", : ( .. ' 

!.be section represented by this curve 1s, for its entire depth, . 
in material of very good conductivity. This material undoubtedly 

a combination of surface wash the crushed zone of irregularly 

mineralized, oxidized, and moist zmteria.l between the andesite 

and granite contacts. The water level is shown at about 250 feet 

by the curve. The low values shown by the curve are probably due 

to the fact that when the measured section first includes the 

water table, it is almost entirely made up of the low resistant 

crushed and alteren zone; the andesite and granite not coming into 

the measurements appreciably until greater depths are reached. 

Assuming a oontact dip of 60 degs. as shown near the surface, the 

granite should be in plec. at about 800 feet vertical depth beneath 

the s:tation "A". The inclusion of either andesite or granite in 

the section would result in an increasing resistivity or greater 

potent.ial value on the curve, since the two rocks have values of 

unit resistiv1ty considerabl y higher than that of the crushed and 

mineralized material, a6 shown by our laboratory studies. The 

andeSite, however, is considerably altered near the ore zone, so 

that it is not likely that its mclus ion in the section would i n­

crease the resistivity materially for the smaller depths. Inclusion 

o f the granite , which is altered to a much less extent near the 

surface, will increase the reSistivity. 

After the low value shown at the 250 foot depth, the conductivity 

decreases again and is fairly constant. At 800 feet there is a rise. 

This rise may be due to the lateral inclusion of the more resistant 

granite . That such should be the case is somewhat indicated by the 

curve for "B" which is about 250 feet nearer the contact, and shows 

increasing and higher values of resistivity (lower values of con­

ductivity) for the greater depths. 

If this increase can be attributed to the inclusion of granite, 

the decreasing potential value from 600 to 825 feet, and the lower 

values at 900 feet, which is the lowest value exhibited by the 

curve, become qu ite signi ficant, and are possi bly due to the exi s tance 
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of sulphides along the granite contact at depth. Upon the same 

hypothesis, as the section becomes deeper the conductivity should 

decrease again due to inclusion of more and more grani te, and 

possibly andesite. It is seen tha t the conductivity does decreas e 

a gain bey ond 825 feet. 

ANALYSI S OF CUVE nBn. 

~hls ourve shows generally higher potential values than does 

curve "A". This may be due to the inclusion of more granite with 

an increase of d pth. The water level is shown at about 250 ft. 

by the curve. The curve shows a general trend toward hi gher values 

of potential wi th increased depths. How eve r, between depths of 

3'5 fe c: t and 700 feet there is a change indicating a better con­

ductivity. Beyand 700 feet, the potential increases quite 

appreciably, due probably to a greater inclusion of grani teo 

The ohange between the 375 and 700 foot depths indioates the 

inclusion of better conductive ground between these depths. This 

may be due to the presenbeof sulphides, or it may merely be due in 

part or en ti rely to the presenoe of the better oonduoting ,r8ctured 

zone to the west. See analysis of curve n A". Dul' t a the compl ic ated 

geoio ical condi tions existing in the area defini te interpretation 

cannot be made from the two curves obtained during this preliminary 

survey. 

: CONCLUS lONS .AND RECOMMENDATIONS. 

The data obtained in this brief survew has been insufficient 

to definitel~ determine the existanoe of non-existanoe of a sulphide 

zone at depth. 

AS shown by ourve "AU there exists on the property a oonductive 

zone along the granite contact extending from Bcout 300' to a 

d"th of about 900 ft., beyond which depth no measurements were made 

du 'ring this preliminary work. This hi gh conductivity is due to the 

presenoe of a fractured and crushed zone of altered. irregularly 

mineralized material in which le aching beB t aken place. Evidenoe of 

present electrolytic action 1s found in the presence of high ground 

currents, a.nd this ourrent my have some relati on to the present 
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leaching aotion and possible sulphide occurrence. 

Although the results of this preliminary survey are not 

conclusive as proving the e xistance of a sulphide zone wi th depth, 

due to insufficiency of data, but are believed to fully varrant the 

future employment of a complete geophysical survey, inoluding 

eleotrioal and magnetic studies. , 
' .. ! " :' 

• , i '.tj.I'· 

INTERNATIONAL 8EOPHYSICS, INC. 
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Hay 13. 1926. 

Mr. Louis E. Reber, Jr., 

Jerome. Arizona. 

Dear Reber: 

ReferrIng to our Interrupted conversation of yester­

day, the Western etallurgical Company started to investigate 

the la~e Shore property back in 1919. At that time we were 

furnished with reoorts whioh Indloated tha t t here were d.eveloo­

ed aporoximately 500 , 000 tons of 3% copner ore, and there were 

pOEslbl1Ittes of developing a muoh larger tonna 5e. 

Vie experimented \'ii th a trea tmen t of t bis 'ore by 
. 

ohloridizlng volatilization and obtained very good results , 

which indioa ted too t we could reoover somewhat upwards of 

)J% of the aop~er contained, and with working aosts, inolud­

ing ooarse crushing, 'of about $2.30 a ton, to oonoentrate this 

ore into a fairly high !Trade fume. These cost figu. l'es do not 

include any mining eXgense • 

We subsequen tly investiga ted the lake Shore mine, 

whioh I visited in gerson three or four times, and were unable 

to cheok the ori ginal estimates as to tonna~e and grade, al­

t hough there is oertainly a li'Dited quantity that will ru,n 

be tter than 3% and a small quanti ty of 4% to 5~; ore might be 

mined. 

Leonard always believed that un erneath the oxidized 

ore would be found a large bouy of sul~hide ore. and as you 

may recall there was one plaoe where a little sulphide ore 
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was showing in a winze below his bottom level. 

At one time we thou ht quite seriously of ereoting 

a small ohlorldizlng volatilization lant in the vioinity of 

the Lake Shore Ulne, where we hODed to treat at least the 

better rade ore from the Lake Shore and some ores from other 

Dro!,ertios and prospeots in that 'distriot whioh ,ave promIse 

of beooming ~roduoers in a short while, but the oootinued 

low orloe of 00 , er disoouraged us from ever oln~ ahead with 

t .. is proJeot. 

Should you be s eri :msly interested in t his mine, 

I will be glad to ive y u in detail all information in my 

possession, and if you should deolde to develop and operate 

it we \J ould aerta lnly be gl a d to ao-ope'ra te in solving the 

trea tmen t roblem, and I believe that our vol~,tillza tion 

OrooesB would verhagB give better results t han any other on 

t h ; s ~artioular olass of Ore. 

I meant to Bgeak to you ye s terday oonoerning the 

oCraoken, or S igna~, tUne, south of Yuooa. Tl is prQ~erty. 

w' ,loh you visl bed s ome time a 30. is now tied up by reason of 

the bankruptoy of the Si o.nal ines Company, an alth~Ui~ the 
\ 

Wes tern i~ tallurglcal Com an1 has a lense and bond we' ca.'Mot 
I 

operate under present oonditions. 
,I 

I believe that t his mine has r eal merit, ljLnd ht\ve 
1 

made arrangements whereby I think it oan eventually be oqm-
J 

bined wi th the otsego, or Navajo. property, ~h lQh lies t 't) the 

south, and oonsists of an extension of the oCra0ken vein. 
I 

" /,( 
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The two mines to~ether sh:)uld be worked eoonomioally and might 

tlroduoe a substanti· .... l tonnage of l ead silver ore ~ hioh oould 

be treated in the Signal mill. 

To work out this o~mblnatlon and and olear the Signal 

Comoany of the bankruptoy oomolloations woul~ probably require 

a lar er amount of money thah the Western etallurgioal Company 

1s able to raise without audit onal finanoing, whioh we do not. 

intend to un ertake. and we w()uld be gl' d to oo-o!)erate with 

any larger oonoern that might be interested in t l:ls sltuat1J.Q 

and eventually to et ther ~ ork wi th them or turn over to them 

our interest at a reasonable figure . 

S)1noe Y')UT oompany has nm embarked on a oolley of 

inveetigatin ; mining 9roperties, I \. ould like you to have 

every possibility of lookin~ into this eCraoken sItuation, 

whioh I believe you might find quite interesting. 

I understand th' t Bill Gohring is going to make a 

thorough sampl1ng of the Navajo 1n the near future, and if 

the results of his work are fuvorable this ~ b)uld make the 

roposition even more attraotive than I oonsider it. at the 

present t i me . Our Engineer thoroughly sampled the Slgnal 

rine last year , and I woul be glad to s ho.v you results of 

hi t work , als 0 reoords oonoer.nin3 the pTodua t1 on and tr~a t ­

ment at any: ti'1le tha t you may aare to investl!sate , that Is , 

after June ls t . as I shall orobab1y be away from Humb 010" 

until about that time . 

11th best personal regards , 

G C- a Slnaerul y : o~rs , 
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July 8th, 1930. 

Mr. George M. Co1vocoresses , 
1108 Luhrs Tower Building , 
Phoeni x Ari zo~. 

Dear Mr. Oolvocoresses: 

Re : LAKE SHORE MINE , 

Enclo sed herewith kindl y find our r eport· 
covering the preliminary geophysical work at the Lake Shore 
Mine, near Caea Grande , Pinal County , Arizona. 

Our preliminary survey was not sufficient 
to definitely establish the existance or non-existance of a 
sulphide zone with depth , but the results are favorable and 
we will carry out a complete survey at the earliest possible 
date . Unless you have reason to change our plans , we will 
try to do this work immediately after completing your work 
at Meteor Orater. At that time we will have complete equip­
ment with us and the work will be carried far enough to give 
a definite answer as to the enstance of a sulphide zone, 

OXFORD 8044 

FILE NO . 

While at the Lake Shore Mine Mr. Leonard 
mentioned the advisability of our doing similar geophysical 
work on two or three adjacent properties which were owned by 
them. If this meets with your approval, I would appreciate 
your taking the matter up direct with Mr, Leonard, and we will 
try to plan our work here so as to allow~fficient time for 
the survey of the other properties, 

Attached herewith kindly find a signed 
copy of your letter of June 9th , addressed to Mr. Leonard , 
relative to our agreements covering the engineering , geo­
physical and sales prices of the property. 

JJJ/EC 

Copy to Mr . Frank M. Leonard , 
Caea Grande Ari zona. 

Very truly yours 

, I NO., 
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111'. Fr. k Lettltara, 
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IIlC •• of .htoh ·· r. J. J. lako.ty 11 n.g.r~ cd ay . 11', ·1n help­

lng you place tbltl ]>l"Ope:r 1: 
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_u and 118 11 Xl you were laBt itl P~.1I1x., aDd 1t 8e.s 88 1 f 
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11t., ~o e .at t; nt et" •• n 

U8: 

Pr.l'=1na~l IDvea'lsatlo» ~o b made b, .1'. 
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-XlI.n •• to Y01& •• :u.pt 1ib4t you Wl11 glYe the 
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This report covers the prelimi~ry geophysical 
survey conducted to determine the possible existance of a 
sulphide zone of mineralization beneath the oxide ore body 
and to determine whether conditions justify a more oomplete 
geophysical survey. 

GENERAL GEOLOGY. 

FILE No . 

The lake Shore Mine is looated about 30 miles south 
of Casa Grande Arizona, at the base of, and on the west side 
of the small Late Mountain Range. The Lake Shore Group com­
prises 50 olaims ; 3 of which -- covering most of the develop­
ments and improvements-- have been patented. 

Mineralization in this locality occurs along a granite 
andesite contact. The granite, outcrops as a small stock at the 
base of the mountain range, is evidently intrusive and it is 
believed that mineralization occured along the oontact at or 
subsequent to the time of intrusion. Near the Lake Shore Mine 
the ground in the vicinity of the contact is conSiderably broken 
and fractured . The fractured ground contains limestone and 
other sedimentaries. Limestone is said to occur at several places 
along the contact and to show evidences of mineralization. At 
the Lake Shore Mine this broken ground constitutes a trough or 
wedge, between the andesite and the granite contacts. Near the 
mine workings these oontacts are oovered by alluvium whioh 
extends out into the valley to the west. The depth of this 
wash varies from 20 to 50 feet , according to our geophysical 
data. 

The ore exposed at present is entirely of an oxidi­
zed nature , consisting of carbonatee , silicates and oxides 
of oopper , associated with magnetite, and has an average grade 
of about 2. 75 percent copper. Because of the metallurgical 
difficulities involved in treatment , the exploitation of this 
deposit has not been considered a commercial project todate . 

DEVELOPMENT. 
The main entry is a vertical shaft , 235 feet deep , 

adjacent to and west of the granite contact. The shaft is loca­
ted in andesite and oxide ore . Five short levels have been run 
from the shaft at different depths and from these levels namer­
ous crosscuts have been made. From the information given by 
these openings and drill hole data , the tonnage or estimated 

Oxidized Copper ore is about 400,000 tons . 



No sulphide ore has been de.y~loped. In a drift trom 
a winze sunk 50 feet below the 225 foot level, sulphides were 
exposed along the granite contact. These sulphides occured in 
bunches and streaks along the bottom of the drift over a width 
of 5 to 6 feet. They consisted of chalcopyrite and bornite, 
and are sait to have contained 6 to 8 percent of copper. These 
were partially oxidized giving some evidence that they represented 
the top of a sulphide zone. In!lux of water stopped operations 
and prevented determinations of the extent of the sulphides. The 
winze is under water at the present time. 

This occurance of sulphides, together with the evidence 
ot leaching that has gone on in the oxidized material above, 
furnish data for presupposing the existence of a sulphide zone 
beneath the oxide zone, and the possibility that secondary enrich-

• ment has taken place. Should such a sulphide zone exist in 
commercial magnitude, the property should be considered worthy 
of future development and exploitation. 

PREVIOUS GEOPHYSICAL WORK. 
The only geophysical work conducted prior to the present 

wo rk , was a magnetometer survey, under the direction of the United 
Verde Mining Company. The work, being entirely magnetic, gave 
no indications as to the possibility of a sulphide zone existing 
at depth. The magnetic work however did indicate that the area 
ot ore occurance extended considerably beyond that known from 
the present workings, and it was estimated that the amount of 
ore present was in the neighborhood of 1,500,000 tons. 

PRKSENT l!:LKCTlUCAL SURVEY. 
Inasmuch as magnetic work had already been done, it 

was considered sufficient for purposes of a preliminary survey, 
to employ one. electrical method. For thi s work the potential 
apparatus developed by this company was employed. This system 
is of the low frequency type employing a differential circuit 
using five electrodes connecting with the ground. The system is 
of exceptionally high sensitivity and excellent for work under 
conditions encountered in this area. 

lAlring the short time available for this preliminary 
work, only two sets of conductivity or potential studies were 
made. No underground measurements were made, and no detailed 
study made of areal or subsurface geology. 

The measurement s were made along two line, bearing due 
north, at stations "A" and liB", and data obtained to depths of 
900 teet. The set-up point for station "A" is located about 
400 feet west of the granite contact and near drill hole No.4. 
The set-up point for "Bet is located 100 feet due east of the 
main shaft, and about 150 feet west of the granite contact. This 
station is located approximately 225 feet vertically above the bottom 
of the trough previously mentioned and formed by the intersection 
of the converging andesite and granite contacts; and also almost 

directly above the point where sulphides were found in the crosscut. 



The general results of this work are illustrated 
graphically, the curves showing the variation in potential 
distribution with depth of penetration. The greater the con­
ductivity of the area (the higher the percentage of sulphides 
present) the lower is the potential. A detailed analysis ot 
the curves is given herewith in order to show method ot inter 
preting data from this type ot survey. 

The attached map ot the property was taken from a 
survey and map prepared by Mr. Frank M. Leonard, Jr. ~ The 
potential curves are plotted to the right ot the claim map. 

ANALYSIS OF CURVE "A". 
The section represented by this curve is, tor its entire 

depth, in material of very good conductivity. This material un­
doubtedly a combination of surface wash and the crushed zone 
of irregularly mineralized, oxidized, and moist material between 
the andesite and granite contacts. The water level is shown at 
about 250 feet by the curve. The low values shown by the curve 
are probably due to the tact that when the measured section first 
includes the water table, it is almost entirel, made up ot the 
low resistant crushed and altered zone; the andesite and granite 
not coming into the measurements appreciably until greater depths 
are reached. Assuming a constant dip of 600 as shown near the 
surface, the granite should be in place at about 800 teet ver­
tical depth beneath the station "A". The inclusion of either 
andesite or granite in the section would result in an increasing 
resistivity or greater potential value on the curve, since the 
two rocks have values of unit resistivity considerably higher 
than that of the crushed and mineralized material, as shown by 
our laboratory studies. The andesite however is considerably 
altered near the ore zone, so that it is not likely that its 
inclusion in the section would increase the resistivity mater­
ially for the smaller depths. Inclusion of the granite, which is 
altered to a much less extent near the surface, will increase the 
resistivity. 

After the low value shown at the 250 foot depth, the 
conductivity decreases again and is fairly constant. At 800 feet 
there is a rise. This rise may be due tothe lateral inclusion of 
the more resistant granite. That such should be the case is somewhat 
indicated by the curve for "B" which is about 250 feet nearer 
the contact, and shows increasing and higher values of resistivity 
(lower values of conductivity) for the greater depths. 

If this increase can be attributed to the inclusion of 
granite, the decreasing potential value from 600 to 825 feet, and 
the lower values at 900 feet, which is the lowest value exhibited 
by the curve, become quite significient, and are possibly due to tlB 
existance of sulphides along the granite contact at depth. Upon the 
same hypothesis, as the section becomes deeper the conductivity 
should decrease again due to inclusion of more and more granite, and 
possibly andesite. It is seen that the conductivity does decrease 
again beyond 825 feet. 



ANALYSIS OF CURVE "B". 
This curve shows generally higher potential values 

than does curve "A". This may tie due to the inclusion of more 
granite with an increase of depth. The water level is shown 
at a bout 250 feet by the curve. The curve shows a general trent 
toward higher values of potential with increased depths. However, 
between depths of 375 and 700 feet there is a change indicating 
a better conductivity. Beyond 700 feet, the potential increases 
quite appreciably, due probably to a greater inclusion of granite. 

The change between the 375 and 700 foot depths indicates 
the inclusion of better conductive ground between these depths. 
This may be due to the presence of sulphides, or it may merely 
be due in part or entirely to the presence of the better conduct­
ing fractured zone to the west. See analysis of curve "A". Due 
to the complicated g.o~oglical conditions existing in the area 
definite interpretation can not be made from the two curves 
obtained during this preliminary survey. 

CONCLUSIONS AND RKCOMMBNDATIONS. 
The data obtained in this brief survey has been insuff­

icient to definitely determine the existance or non-existance of 
a sulphide zone at depth. 

As shown by curve "A" there exists on the property a 
conductive zone along the granite contact extending from about 
300 feet to a depth of about 900 feet, beyond which depth no 
measurements were made during this preliminary work. This high 
conductivity is due ,to the presence of a fractured and crushed 
zone of altered, irregularly mineralized material in which leach­
ing hastaken place. Evidence of present electrolytic action is 
found in the presence of high ground currents, and this current 
may have some relation to the present leaching action and possible 
sulphide occurance. 

llth9ugh the results of this preliminary survey are not 
conclusive as proving the existance of a sulphide zone with depth, 
due to insufficiency of data, but are believed to fully warrant the 
future employment of a complete geophysical survey, including 
electrical and magnetic studies 



L. W. WICKES 
ENGINEER OF MINES 

1206 PACIFIC MUTUAL BUILDING 

LOS ANGELES 14, CALIFORNIA 

April 17, 1947 

Mr. George M. Colvocoresses 
1102 Luhrs Tower 
Phoenix, Arizona 

Dear Mr. Colvocoresses: 

Thank you for your note of Aprll 14th. 

Our records do not show that anyone from this 

office ever made any detailed investigation of the Lake 

Shore. It is entirely possible that Col. seeley W. Mudd 

visited the ground many years ago but, if so, it was 

only in a moat casual and incidental manner. 

I have no knowledge of any friction that may 

have existed in the past or any reason therefor. On 

the other hand, previous inquiries regarding the property 

have ended with the same sort of a reply as was given you 

by Frank M. Leonard, Jr. 

There seems to be nothing to do but to let the 

matter drop. Your courtesy, however, is appreciated. 

Faithf'uHy pJt1I1 

LWW:crl 
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STATEMENT ]BY OWNER:: LAKE SHORE MINE. 

The Lake Shore Mine is situated 30 miles south of Casa Grande, 

a ~ow.n on the Southern Paoifid Railway, "he road from town to the 

mine is level, and is the usual Arizona desert road. Under ordinary 

conditions the trip is comfortably made by automobile in an hour 

and a half. The difference in elevation between the mine am the 

railroad at Casa Grande is 750 feet, the rise very evenly dis­

tributed throughout the thirty miles. 

The mine is located in flat oountry at the base of a small 

mountain range. The surface is accessible at all places, with 

probably not a differenoe of 50 ft. in elevation between any two 

points. It is covered by the usual desert vegetation, greasewood, 

palo verde, sahuaro and ironwood. 

']here is a contact between andesite and granite tracea1lefor 

three miles on the surface, with lime showing at various places 

directly on the contact. It is the generally aocepted belief that 

the -granite is, an intrusion, and that mlineralization occurred along 

the contact at or subsequent to the intrusion. 

There are outcrops of ore at various places along the contact. 

The property known as the Lake Shore Mine covers several of the se, 

only one of which has ha~ development of any oonsequence. There are 

fifty claims in the group , three of which, covering most of the 

development and improvements, have been patented. The property is 

owned by Frank M. ~eonard; there is no corporation; taxes are fully 

paid; and there is no indebtedness. 

~he principal development is a shaft 235 feet in depth, per­

pendicular , from the bottom of which there is a crosscut to the 

granite contact, the shaft being in andesite and ore. From a drift 

along the granite contact a winze was sunk to the depth of 50'. 

A short drift from the bottom of this winze, directly on the con­

tact showed sulphides, but the development at this point was not 

sufficient to prove anything as to their extent. This work was 

stopped by water. 
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From the shaft desoribed ~lve levels have been run at different 

intervals and there are numerous crosscuts, praotically all work being 

in ore. The ore body thus outlined has been exposed for about one 

thousand feet in length, and is from sixty to one hundred feet in width. 

There has been no failure of the ore in lateral extension nor in depth. 
I 

Competent engineers have estimated the quantity of ore that may 

fairly be oonsidered to have been placed in sight by this development 
I 

as one million tons, of an average grade of 2.65% copper. There are 

ve ry sma 11 value s in gold, altho picked pieces from the sulphides 

gave erratic assays in gold as high as twelve dollars. The sulphides 

were chalcopyrite and bornite, both primary and secondar~. The 

whole tonnage referred to above, however, is made up entirely of 

carbonates, silicates and oxides. Probably 10,000 tons of ore from 

4 to 10 pe r c,ent oopper has been ' shipped from the mine at vari ous 

time s. 

~'here are three other outcrops on the contaot tha t may be ex­

pected to produoe as good or better results under development as the 

one on which the work described has been done, but the chief interest 

now is to determine the location of the sulphides below water level, 

as the evidence of leaching warrants the expectation of seoondary 

enrichment. 

The property is e4uipped witha Fairbanks-Korse 25 HP hOist. 

165 cu. ft. Ohicago Pneumatic air oompressor, all necessary tools, 

adequate buildings, including laboratory, all in exoellent condition 

ready for immediate use, More than$200,OOO bas been expended under the 

present ownership in purchase and ievelopment. 



- ..., 

d 



I 

\ 
\ 
1 
I, 

\ 
\ 
\ 

..... ~; . 

cOU'.lOOrcial tonor, ftiiJl.Y 2 1 '%, OO.n ·lEi!r to a depth of 300 to 
400 feet below th~ aurfa·ee and below ·thin () };~~ bedy UQ sulphides 
h8.Y0 been enoountH l'(1Iil.. but'l-'" I'oak wne :i'cm.nd, Gx1tU.,\UaCl t-lll,d. 
l'll'Roh lefM~h$d, ~c~nd. OE(;;('X'yiDg only .. 2 or ~3 ~t & ptut$~nt copper. 
7.lh $ ohur.n d.r:i.l:t holes were so ;pla.e~d thrT1.t t~y ,t'uc,lt)3(&1i the 
gTolUH\ f0r a cotrplfl 00: hu:ndr~d feet b9.1o~ntht. al"ElDodT 
rass ln~ into the foot 'jlt£tll gra.nl te ex. i; a deJ;:lth of 8.1"O'tUU'\ 
50(} ,to SOO :f~et", 

Mr. J.ehn$$te,t~d t'hl),t · it ha.4 b~&Y1 thaLr ~!!).rly 110}'e 
t'hll),t t.he 'Pl"OI-el'rty WOllld. prove to hold ~e 'Very 14l"ge :torrn~0 of 
ore. suf "lc1ent tt:> just1fythe eOr:ist:rn·ction Oi a .:rl't).,.11road 
brHneh to It. 'l:rlJ.t tJ~l'~t 1~:Lllee develof,iTrJ9nt work had d,$,i!lQnstrfJ,tad 
t}'ll~t \~,tIile 'thf.:re '\V'<'l,a eVE~ry j\ossildli ty of thmte be:i.n{~ fr.. eonple 
of -million tons 01': ft101'e of oxldtzcd ore o:f ·r1id.r grade in the 
Mine. theN \'l\f('Juld. eert~lin].Y not be 8. l.e.rge en.ough t~m:~),ge to 
tr(lat J,;rofi t&,oly 11y :',ml-ph11'ric v.eid. lea,ohtng wt tll 1. t $ ',reqli.ls1 te 
heavy outlfj, ~;r for T"l~)J'1t t ~nd tht>y h.ore th$.t t'he O-V:proc~ss 
mill afford a solut1r.)fi to the pl'obl$m. 

',' V',' "~~ ·1, 
. '. 





RE: LAZE SHORE MINE 

"On september 23rd, 1919, we had a visit from Mr. Johns, 

who brought a letter of introduction from r. R. E. Crawford, 

1026 Citizens National Bank Buildings, 10s Ange les. This letter 

Crawford signed as General Ms.nager for the CINCO lrUNAS CO}.1PAUY? 

and Mr. Johns stated that Crawford was technical manager generally 

for the m:inlng Bcti vi ti as for the ltarous Da.ly Estate and tha t . he, 
for 

Johns, had served as an engineer for Crawford/some years past. 

r. Johns left with us a 100 pound sample said to be representa­

tive bf the ore 4eveloped in the Lake Shore Mine, and on this 

sample 1 told him we would run a series of muffle tests for ex-

traction by the C. V. process and advise Mr. Crawford of the results. 

Mr. Johns states that the Lake Shore ine is situated some 

20 miles from the Railroad Station of Casa Grande, Ariz. on the 

Southern Pacifio Railroad. He sta ten that ievelopment work on the 

property in the nature of onE! or more sbB. fts ani various drifts and 

crosscuts therefrom have developed an are body carrying 700,000 

to 1,000,000 t .ons of oxidized copper ore averaging 21J% copper With 

good likelihood of the mine's ultimately producing two or three times 

tha t amount of similar ore. As I understand it. there i.s supposed 

to be at least 700.000 tons of ore that could be classed as blocked 

out and could be measured up. The are body is said to be developed 

for a length of 700 ft. and to average 35 to 40 ft. in width. At 

one end of the workings the ore shoot is cut off by a fault and has 

not been pi oked up beyond. The other end of the workings is said to 

be still in ore, and the blocked out t onnage could be easily added 

to ' by extending t he drifts at this point . The deepest shaft reaches 

s depth of 225 ft. The ore on this leTel is entirely oxidized and 

further a winze was sunk 100' from the 300 ft. level an~ passed en­

tirely thru oxidized material wi th the exception that near the bottom 

some munches of chalcopyrite were enoountered, but no sulphide are 

body of importance has yet been found in the property . 

The ore occurs in schist along a granite contact. Some churn 

drilling has been done indicating the existence of a large oxidized 
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ore body as described above of probable commercial tenor r say 2~ 

copper to a depth of 300 to 400 ft. below the surface and below t h is 

are body no sulphides have been encountered.. but the rock was found 

oxidized and much leached and carryibg only .2 or .3 of a percent 

copper. The chu~n drill holes were so placed that they explored the 

ground for a couple of hundred fee t below the ore body passing into 

the foot wall granite at a depth of around 500 to 600 ft. 

Mr. Johns stated that it had been their early hope that 

the property would prove to hold a very large tonmge of are, 

sufficient to justify the construction of a railroad branch to it, 

but that since developmont work had demonstrated that while there 

JSS every possi bilit of there being a couple of million tons or 

more of oxidized ore of fair grade in the mine, there would 

certainly not be a large enough tonn£; ge to treat profitable by Bul­

p hUTic acid leaching with its r6 quisi te heavy outlay for plvnt, 

and the y hope th a t the C-V process will afford a solution to the 

p ro bl e ;1 . " 

E. S. SMITH 



Mr. F. B. Churoh, 
,1016 West Nlnth Street, 
Los ~e1es. Oalifornia. 

Dea.r S1r: 

a 0 P Y 

April 8, 1900. 

I have rooelved yours Of April 7, and the D1a;p8 forwarded 

under separate oover. 

These maps are not my own work, and I s imply gave thEJll to 

you so that you cOuld get a general idea of the property from them~ 

They happened. to be t~ only maps I bad h.ere mth me, snd I had not ex­

amined. thoo oal"efully myself. They were prepared by one of Crawford' 8 

men, and seem to have data. f'rom different sampUngs on them. 1 neTer 

made ~ tonnage oaloulations from these mapa. I presumed that you 

'WOuld IDake your own exa.m1natioll, and. that any information I might giVe 

you would be simply preliminary to your own investigation. The mine it 

onl¥ 15 hours from Los Angeles, and I have a oook ani a representative 

there at all times, -and aatomobiles for transportation, and every part 

of the mine 1s open, e~ept for the short level from the bottom winze, 

v4liah 1s Ullder water, but oan be pu..~ in a oouple of days 0 I have at 

the mine various other maps and SaIl!P11ngs which are open to your in­

spection, and. am willing to go d.own wi th yoU%" engineers at auy time, to 

help them as much as possible in an examination. 

The qusntity of wa.ter of which I told you, about eight 

hundred ga.lloDB per dlW', has been pumped from the mine for many months 

sucoessively, at all seasons of the year. I oould not tell exaotly the 

amount of ore ths.t has been shipped from the mine. as much of it waa takBn 

out before mv ownership. but I think it safe to say that ten thousand 

tons ot ore of a grade from six to nino 1l6roent 11U b-een shipped from 

the property. 

lIr. :Frank Royer, .'12:12 Hollingsworth Building. bas a number 

of map., of the mine, whioh you oan see in his off1 oe • and he oan go into 

the (r~stion of tOMages wi th you, if you wish to do tbat in advanoe ot 
your own examination. He left Tuesday £01' Nevada but I u,1nk will be back 

in Los Angeles tomorrow. He lives at the Bryson 8.pa.J'tments azd you can 

oall him up there if he 15 Bot in his offioe. 

Yours very tru 1y • 

(Signed) F:B.DlC M. LEONAFJ). 

I got an attack of facial neuralgia end uloerated toot}l driving down from 

Los Angeles Monday eveni:ng, aDd have been in bed s1'11oe, but expeot to be 

all right in a oouple ot da.y8. 

I 
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HE: LAKE SHO BE 

EXTRACT FROM LETTER--

to F. B. Churoh, from Frank M. Leonard, April 8, 1920. 

"The quant i ty of wa teT of which I told you, a bout eight 
many 

hundred gallons per day, has neen pumped from the mine ' for/months 

suocessively, at all seasons of the year. 1 could not tell exactly 

the amount of ore that has been shipped from the mine, as mu~h of 

it was taken out before my owne rship, but I think it safe to say that 

ten thousand tons of ore of a grade from six to nino per cent has 

been shippod from the property ." 
COpy OF A ' , .********. 

Letter from Um ted Verde Copper Co. to Mr. Frank Leonard, Casa Grande. 
March 22. 1930. 

"I am enclosing an extraDt from Mr. Benedict's letter to me 

of March 15th, which is more or less in justification of his statement 

that the recent magnetic survey would increase the tonnage to 

approximately a million and ' a half. In the event that any more 

detailed report is supplied me, I will be glad to give y ou the 

information. (signe d) W. V. DECamp. tf 

****** 

Extract from letter to W. v. DeCamp from P. C. Benedict, Cananea, 
Sonora, March 15, 1930. 

"Besides extending the known ore body to the south about 400' 

the magnetic survey indicated some other small patches of ore in the 

vicinity of the present main workings but not tap~d by the present 

work. It is on the basis of this that I wired you that we could 

increase the tonnage to about a million and a half tons." 

"In addition to this, 2500' in a southeasterly direction from the 

main workings is a tmgnetic outcrop in limestone showing some limonite 

and OXidized copper, It goes under wash on both ends. The width 

appears to be about 25', the exposed 1 ength about two hundred. The re 

have been some shallow pits and shafts sunk on this. The magnetic 

indications showed that the zone did not continue l10rtherly appreciably 

beyond the exposure but probably continued southerly 250' beyond the 

exposure with a possibility of continuing southerly even further. 
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Thus this showing may reasonably be expected to have alength of around 

tiOO', The average copper content of the exposed part appears to be 

spotty ~ni low. It is all oxidized am. there ma.y be more of the black 

copper oxide or copper pitch (a .::' at the maih ore body) than is readily 

recognizable and it was in this local i ty that I want ed to d a some 

sampling before passing upon this showing." 

****.***** 

Extract from letter from U. S. Smelting Refining & Mining Explora­
tion Co, ti5 Congress St. Boston, Mass. to Frank Leonard, Written 
from Salt Lake City, Utah, May 17th, 1921 

"You letter 0 f the 12th was forwarded to me he re. As I 

remember the sulphide ore in the drift from the winze was partially 

oxidized indicating that you are about on the top of the sulphides. 

I do not recall the exact copper content, but think it was about 

6% or 8to. It occurred 1n bunches and streaks in the bot tom of the 

drift, and was about 5 to 6 feet wide. The crosscut back to tho 

west from this drift Vias all in brokell, crushed, minerali zed 

limestone, which gave strong indioations of faulting and no re-l 

placement. If this is not correct, I wish you would put me right 

in this matter. That is my memory of it. I shall be glad to give 

such a descripti on to anyone interested." (signed) F. B. Weeks • 

• ***************** 

Letter from United Verde Oopper Co., Jerome, Arizona, to M~. 
Frank Leonard, March 13th, 1930. 

" I wired Benediot recently to ascertain exactly his opinion 

regarding the Lake Shore Property , and he bas suggested that the 

magnetic survey indioates the possibility of an appreciable 

increase in ore ressfves, even up to l,500.00() tons. However, 

pri or to this recent work, we went over the details of costs very 

carefully and, from the standpoint of acid leaching, it looks as tho 

the acid consumption, plus transportation of same, would make this 

me thod of treatment prohibi tive. We , therefore, undertook some 

investigation along the line of a~monia leaching, and found that it 

also would not be satisfactory from an extraction standpoint on 

ores of th is cha racter. 
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"However, a Mr. McKaskill, a Salt ~ake City engineer, is 

supposed to have a prooess for treating suoh oxidized oopper ores, 

and we are endeavoring to contact him by correspondenoe at the 

presen t time to Bee whether or not his process is applioable to ores 

of this character. 

"I fully realize that all of our delay in this matter is of 

much concern to you, and the t eventually we must do one of two I 

things, either give up the idea of developing this property further, 

or accept same and undertake immediate work . In other words , we 

would like to see something done on the property , but cannot see 

our way cl ear with our presellt knowl edge o:f the me tallurgy oon-

nected with the operation. I therefore feel that it is unf&ir for 

you to oontinue holding up this deal and, in fairness to you, believ 

it would be advisable for you to undertake a deal with the other 

parties you mention. 

rrIn regard to the work 'Ii e have done on tn1s property, you 

may be sure that it will be held strictly confidential, and that, 

if any informetion is giVE:D , it will be incl ined towards a favor­

able viewpoint which 1 have held on the property at all times, 

due to the hopes I had of eventually working out the many problems." 

(signed) W. V. DeCamp. 



Mr. Frank M. Leonard, Jr. 
40-0.P.O. 
Naco, Arizona 

Dear Frank: 

April 14, 1947 

1m: Lake Shore _ ................ 

Thanks tor your letter ot Apr11 11 and I am sorry that you 
do not feel that you would care to negotiate with the Coronado 
Company concerning your property. You are doubtless correct in 
believing that the mine will not prove attractive until a c~~~~ 

th of treating the ore has been developed. r 
However. it bas been my experience that the treatment of 

every complex ore 1s a law unto itself and that you cannot prediot 
the result of any method of treatment until 1t bas been applied to 
tbe particular mine which is under Investigation. 

Mr. Wlckes wrote me a short time ago that 8ltho~gb they bad 
r~equently heard of the Lake Shore. his company had never had any 
details nor made any tborough invest1gation so that it would appear 
that Seeley Mudd must have kept bis Dotes and report to htmself 
after hav1ng visited the mine with your father. 

If any large company should be 1nterested in the Lake Shore, 
I am very certain that 1n addition to carry1ng on additional 
exploration of the ore body they ould also make extensive 
metallurgical tests either right on the ground or on large average 
samples whicb would be sent to same testing plant. 

Perhaps you have it 1n mind to carry out such a program 
yourself and 1n that case I certainly wish you the very best or 
luck. Meantime, please forget about my interest 1n the Lake Shore 
as I bave written the Coronado people that there 1s no opportunity 
for them to alee any investigation. 

Alden was sorry that you and he had such a short vis1t when 
you passed through Superior, but he hopes to see you at a later 
time and when neither one of you 1s 1n so much of a hurry. He 
attended the meet1ng of a branch of the A.I.M.E. at jerome and 
Humboldt last Friday and Saturday, and returned here yesterday 
after a very pleasant and instructive trip. 

You may be interested to know that just this morning I 
received a le·1iter from our old friend, Don Reed, who is at present 
located with the Department of the In~erlor. Bureau of Min~ at 
Oollegepark. aryland, Apparently he and his fam1ly are quite 
well and be bas recently been engaged in dr1ll1ng and other 
exploration work In the Bew England states and further south along 
or near the East CQast. He says that be had some success 1n 
locating Magnetites and that he expects to have the Bureau pub­
lish a paper which he has wr1tten for them. 
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Best peraonal regards to you and your family. • 

Sincerely, 

GJlC: IM 
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FRANK M . LEONARD . JR . 

MINING ENGINI!;ER 

.pril 11, 1947. 
Oananea , Sonora, Mexico. 

~ Mailing address------4o- O.P.O. f Naco, Arizona. 

Mr. G. M. Oolvocoresses, 
1102 Luhrs Tower, 
Phoenix, Arizona. 

Dear Mr. O'olvo, 
·1 am not interested in dealing with the Ooronado 

people. MY father spent twenty years of his life in fruitless 
I 

negociation. My contention is that the mine will remain as it is, 
I 

an attractive frozen asset, till metallurgical developments solve 

its treatment difficulties. Individuals and companies will weigh the 

existing data and turn it down in the final analysis simply because 

it is not economic. I have not been able to formulate a working plan 

because of this, nor has anyone else. I will gladly consider any plan 

of this nature and if convinced of its soundness will start from there. 

My father told me that Seeley Mudd once spent over a week at Lake 

Shore with h~ and made him an offer for the property. I am almost 

sure· that L.W. Wickes was also on the property. In any event this 

company already has considerable data from Mr. Muddls original examination. 

I was certainly glad to see Alden unchanged. I was afraid the war 

would show its deteriorating effects upon him even though he was not 

injured, but such is not the case. He seemed to me just like the same 

young man I always knew. I did not have the opportunity to meet his wife 

but trust I will have the pleasure in the near future. I invited them 

both to spend the week end in Oananea and hope they can come down 800n. I 

am sure Alden can learn much from the operation here as well as spend a 

pleasant week end. 

Sincerely 



Mr. L. W. lckes 
1206 Pacific Mutual Bu1ldlng 

-LOB nge1es 14, Ca11fornia 

Dear Mr. ackes: 

Apr1l 14, 1~47 

BE: ~ Shore 

In reference to previous correspondence I was somewhat 
surprised to receive this norn1ng a letter from the present 
owner. Frank M. Leonard. ~r_. 1n which he said that be d1d not 
care to do business with the Coronado Company_ 

He ent on to say that his father, who 0 ned the mine for 
several years, told him that Mr. Seeley Mudd once spent a week 
at the Lake Shore and had made some kind of an offer for the 
property. Evidently the of fer was not satisfactory. Perhaps 
young Leonard nay have been prejudiced by so ething hich h1s 
father may have told h1m about the negotiations; although I 
knew Leonard, Sr. for many years and always thought btm a very 
tlne, if somewhat op1nlonated, old gentlemen. 

Young ~~ard seems to think that there will be no 
poss1bll1ty ~ bis disposing of the prop~rty untIl the 
metallurgIcal treatment of the ore bas been solved 1n 8 
sat1sfactory manner and evidently does not real1ze that if 
your company or any other large company should think well of 
the ore body, you would undoubtedly oarry on extensive 
experiments 1n reference to its treatlient. 

As matters stand, it seems that the matter can only be 
allowed to drop and I am sorry that the outcome of our 
correspondence is so unsatisfactory to both parties concerned. 

Your s very truly, 

GMC:IM 



Apr1l S, 1947 

1Ir. L. • W1cKes 
1206 Pac1f1c Mutuel Building 
Los Angeles 14, Californ1a ' 

RE: Lake Shore ine 
Deer Mr. Ickes: 

This will acknowledge yours of the 7th lnst. 

replying to m1ne of the 2d 1n reference to the above 

named property. 

I assumed that' this m1n~ had doubtless been 

brought to the attent10n of your company at intervals 

since I think that it has been examined on various 

occasions by a great number of engineers, but I note 

that you have never made any thorough Investigation. 

~ think that I shall be able to an8~er, at least 

to a certain extent, the questions , asked 1n your letter 

by referring to my file, excepting in respect to the 

terms on which the property might be acquired and in 

that regard I have ~ritten to the owner and upon 

rece1pt of his reply will write you more fully regarding 

the said property. 

Yours very truly, 

GMC:D4 



L. W. WICKES 
ENGIN EER OF MI NES 

1206 PACI FIC MUTUA L BUILDING 

LOS ANGELES 14. CALIFORNIA 

April 7, 1947 

Mr. George M. Colvocoresses 
1102 Luhrs Tower 
Phoenix, Arizona 

Dear Mr. Colvocoresses: 

Re: Lake Shore Mine 

I 

Thank you very much for your letter of April 
2 regarding our old acquaintance, the Lake Shore. That 
property has been coming into the office intermittently 
for thirty years or more. 

L-l 7 

We never have had a great deal of detail con­
cerning the showing and it has never been presented in a 
manner which warranted our making an investigation. We 
would be very glad to know more about it, particularly 
the terms under which it could be acquired. 

Some of the questions we have asked in the past 
and which have never been answered are: 

Vfl''W :nv 

1. 

2. 

Ra tio of overburden to ore in the 
oxidizing zone 

Precious metal content 

3. Results of metallurgical tests ,/'1.---'\.-1/.1 \ 

which we believe have been made 

4. Depths of oxidizing zone 7 

5. Character of the material below / 
the oxidizing zone 

Your courtesy in the matter will be appreciated. 

With best wishes, 

Faithfully 

L. 

ours, 



. . 

r. Frank M. Leonard 
4C-O. P. o. 
Naco, Arizona 

Dear Frank.: 

April 8, 1947 

RE: Lake Shore M1ne - -
Referring to our recent correspondence on this subject, 1t 

happens that some months ago I had considerab~e correspondence~witb 
the Coronado Lead and Zinc Company of Los Angeles which is In tfect 
the company that now operates the various propert1es once con rolled 
by Seeley Mudd and of which his son~ Harvey Mudd, is President. 

These people were looking for a large, low grade orebody and 
they dec1ded not to go ahead with .the development ot the' mine con­
cerning which we had corresponded. 

Later on it occurred to me that a somewhat s1milar and perhaps 
a more favorable cond1tion existed at the Lake Shore and eo I took 
the liberty of suggesting that they might do well to look into your 
property. 

Their engineer, L. W. Ickes has now asked ce a number of 
questioDs concerning the Lake Shore all of which I th1nk I can answer, 
provided you are agreeable to have me do so,except1ng only 1n respect 
to the terms on which they m1ght secure a lease or option, and that 
information is something with which you will have to supply me if you 
care to do so. 

You know enough about the terms on which large mining compan1es 
want to do bUsiness to real1ze that the Coronado people would probably 
ask for a fairly long-time option but dur1ng that period would agree 
to expend a substantial amount of money for exploration and develop­
ment and also in all probability to pay to the 0 ners a certain 
stIpulated minimum monthly rental or royalty. 

This last prOVision is someth1ng which I always 1nsist on in 
the case of properties whose owners I represent and right now I have 
three properties under lease where the lessee pays such a m1nimum 
rental. 

not 
If you are/tnterested in negotiating with the Coronado people, 

just say so and we will drop the matter entirely, but otherwise I 
hope that you ill give me some idea respectIng the terms hoob you 
would consider and also I may have to ask you for some additional 
techn1cal information as the negotiations maKe further progress. 

Glad that you saw Alden for e short time in Superior and bope 
that you and your family are all very well. 

Sincerely, 

GMC:D4 



· 'Page #2 

Should you decide that this d be a good polioy on the part 
of your ·CoroDado Company, please, let me hear from you and suggest 
what further preliminary information you would desire and advise me 
whether or not you would liKe to be put in touch with the ow~Ywho 
has been dodging a number of promoters and other people of that 
type, but expresses himself as very willing to do business with any 
reputable mining company. . 

Trusting that all is going very well with you and your 
associates, I remain, 

Yours very truly, 

GKe: 1M 



Mr. L. W. Wickes 
1206 PacifIc Mutual Building 
Los Angeles 14, California 

Dear Mr. Wickes: 

~J~ h~ 
April 2, 1947 

About a year ago we had considerable correspondence 1n 
reference to the Reymert silver mine in which you seemed. for a time,. 
to be quIte interested. Am glad to say that the Reymert is now belng 
developed by some other part1es who are going to reopen tbe AlasKa 
Shaft down to the 400' level and then carryon some further work on 
that level and probably at greater depth. In due course of time we 
shall probably find out if there is any zone of secondary enrichment 
or if primary ores, perhaps containing lead and copper, occur below 
the oxidized zone. 

This letter is in reference to another property which, I 
believe, meri ts Inve.stigation by a large company partIcularly in 
view ' of the recent increase in the price of copper. 

I re·fer to the Lake Shore JUne located Bbout 30 miles south 
of Casa Grande in Pinal County and doubtless you have some data 1n 
your files regardIng this property. 

Briefly the ore body occurs near the surface and is ox1dized 
down to a depth of over 200' being developed by shafts and drifts 
several years ago. The geologist for one of the large minIng 
compan1es estimated that there were probably 1,500,000 tons ot 
partially developed ore with an average copper grade of 2.3~. 
Other estimates, bich I consider more dependable ind1cate a 
smaller tonnage but an average grade of from 2.65% to 2.75% copper. 
The minerals are a&1n1y copper carbonates, si11cates and oxIdes 
assoc1ated with magnetites. 

uch of the ore could be mined fro~ the surface and at a low 
cost per ton. but the metallurgy 1s obviously quite compl1cated 
and non~ of the processes which were tried out pr10r to 1930 
proved satlsfactory.s1Bince that time the m1ne has been Idle and 
I understand that the water is now up on the 235' level. Inc1dentall1 
while there is no large flow of water in the mine itself there is 
reason to be11eve that ample quantity for a large mill or leaching 
plant could be obtained from wells located nat more than two or 
three miles away. 

I have recently been in correspondence with the owner of thIs 
property with whom I am on very friendly terms and althougb I have 
absolutely no financial interest in the Lake Shore. I at one t~e 
spent quite a large amount of· money for investigat10ns includ1ng a 
geophysical survey and I have a considerable amount of technical data 
including assay maps etc. which ought to have some yalue to anyone 
who cares to give the property serious consideration. • 



March 19, 194'1 

Mr. Frank M. Leonard, Jr. 
40-o.P.0. 
Naco, Arizona 

Lake Shore!!!!!!. t 
Thanks for your letter of March 17 and I am sure that you 

HE: 
Dear Frank: 

were wise In not dealing with any promoters or agents in respect 
to the Lake Shore. 

It I am 1n a pos1tion to write you again in regard to tbis 
property, you may be sure that I shall be acttng as the repre­
sentat1ve of a responsible mln1ng company who will take care of 
any considerations that may be coming to me. 

Of course the value of the Lake Shore depends upon the pr1ce 
of copper and tbe ability of the operators to make a good recovery 
of values at a reasonable cost, and there have been substantial 
improvements 1n metallurgical practices during the . past few years. 
I am well satisf1ed that there is a large body of low grade ore 
on your pooperty .but: 1n all probsbl11 ty the treatment would 

' require considerabl~ additIonal study. 

Referr1ng to your intention to visit Alden in Superior on 
Friday of this week, I he11eve that he 1s at present working on 
afternoon sh1ft so that he would probably be underground after 
3:00 p.m. and he has recently moved to temporary quarters hav1ng 
rented a little house on the south bank of ~ueen Creek wh1ch, I 
be11eve, 1s No. 418 Oburch Street; although I am not sure, and 
the place 1s not easy to find as there are very few signs on the 
streets or numbers on the houses. 

Bis wife and baby are at present in Phoenix as he expects 
to obtain better living quarters after April 1 when they w1l1 
rejoin h1m. 

Glad to learn that you ' and your family ere well and w11l 
hope to wr1te you again before very long. 

Sincerely, 

0110: DI 



FRANK M . LEONARD . JR. 

MINING ENGINI!:ER 

) I!ailing 

Mr. G. M. Colvocoresses, 
1102 Luhrs Tower, 
Phoenix, Arizona. 

Dear Mr. Colvo, 

Oananea, Sonora, Mexic~. 
March 17, 194 7 • 

address--40- D.P.O. 
Naco, Arizona.. 

I re~.ived your letter .of Feb. 25, two weeks ago 
and ~ not answering sooner i& due partly to tardiness. I awaited 
the outcome of recent negociations involving the Lake Shor& Mine, 
so that I might inform you. Unfortunately , I oannot do so in this 
letter, but would be glad to consider a~ proposition you might 
make. 

Since the recent advance in the price of copper, I have had 
many inquiries regarding Lake Shor~. Most of these have come from 
agents who are merely looking for a commission, and have no interest 
whatsoever in the property. Ae a matter of policy I have flatly 
refused to consider any of them. I believe the mine is well enough 
advertised and known in mining circles to attract principals. I 
have been approached by mining companies who are looking for a 
place to dig and build a concentrator. At the present writing one 
of these concerns is making metallurgical tests on Lake Shore Ore. 

Lake Shore is little changed underground excepting that the 2!6 
level is now under water. The collar set in the main access shaft 
remains in the same miserable condition, but the remainder was 
intact and in good condition the last time I saw it. There are no 
buildings, machinery, or improvements of any kind on the property. 
The workings can be entered thru the ·65· shaft. I have paid the 
taxes to date on the three patented claims which cover the principal 
showing. 

The mine at present is a frozen asset having but an intangible 
potential value. It is true there is a small developed tonnage, but it 
will remain worthless until ~ modern metallurgical praotice .akes its 
concentration an actual fact. then that t~e ~omes the value ceases 
to be potential entirely. I oannot see any other future for the mine 
and frankly I would prefer to wait till such a t~e rather than part 
with the title at a sacrifice. I believe that someday, and not in the 

J too distant future, c:opper silicates will become amenable to flotation. 
~ I am keeping abreast of recent developments along these lines. 

I am planning to attend the meeting of thelDlE, ·Open Pit· sub­
division at Miami, Arizona this Friday and Saturday. As I will 
drive thru Superior on my way there, I intend to calIon Alden and 

t

his wife, if only for a few minutes. Unfortunately Mrs. Leonard 
cannot accompany me as she is remaining in Oananea to take care of 
her mother, who lives with us and is too advanced in years to make 
the trip comfortably. 

Sincerely I 
twrJ In -;t; = pc 



Dear ~r . Colvocoresses:-

' ~F 
935 N. Olsen , 
Tucson, Ariz . 
sept. 3, 1942. 

/ 

The gnrxxxxn process Hahn VTorLed out on 
Lake Shore ore was a flotation process and means a concentration 
of about thirty to one. There is no idea whatever of leaching. 
It w·ould only require a crushing plant and flotation cells, and 
the concentrates, very high grade , ·would be shipped to a smel­
ter. There is ore enough -in s i ght to r L,.n a two hundred ton 
plant for more than ten years. If the government could get any 
quicker copper than that, it would be some place that nobody knows 
about yet. 

Just ·as soon as I lmow that there is ab­
solutely firm ground beneath this t r ea tment theory, something ca n 
be done about it through connections in Washington far .above the 
Bureau of Mines. Hahn wrote me that he was ready to go into detail 
a bout it, and he is certainly a much abler metallurgist than any 
one in government employ . 

AnY time you might be ·wri ting to this house 
be sure and tell us about your son . He is a strong favorite in 
this family, and Paco and Mary Gertrude are anxious to know about 
him at all times. 

With best regards , 

Yours sincerely , 



v 

. . 

BE: LAKI!; SHORE MINK. 

Extract from letter to G. M. Colvocoresses from Frank K. Leonard, 
Februcry 23, 1931. 

"I have been hearing lately about the development of a new 

process in Hhodesi8 for the treatment of low grade copper carbonate 

and silicate ores which seems interesting. It begins like your 

volatilization process with a light roast with salt, but the method 

of recovery of the copper is different. Powdered ooal 1s mixed withthe 

o~arg. and the copper precipitates on it in the form of small 

globules which are recovered by flotation, the resulting concentrates 

going as high as 60 to 75% copper. Only from 10 to 20 pounds of 

aal t per ton is re quired and from 20 to 30 pounds of coal. What do 

you think of this in connection with Lake Shore? You will rememDer 

that the recovery by volatilization on these ores was very high, 

We have an excellent road now, and could handle the inooming and 

outgoing freight for a two hundred ton plant with two trucks, 

ordinary, at not over 1.50 per ton freight from Casa Grande. On 

our last work Reo trucks handled seven tons pe r load, before the 

road was built, and had no difficulty in making two trips per day 

regularly. I will make so me figures about the oosts and let you 

know. " 

********* 

Extract from letter to Walter A. Sohmidt from G. M. Colvoooresses, 
March 3, 1931. 

" I have yours of February 26th and since writing you last 

have reoeived a letter from Leonard at the Lake Shore Kine, from 

which 1 quote as follows: 

'ft I received your letter of the 24th. My attentlon was fi rat called 
to the process I mentioned to you in my last letter by a letter wri tten 
by Mr. Oliver C. Ralston of the United Verde Research Dept., to 
Mr. P. C. Benedict, which was forwarded to me by Mr. Benedict,. 
The United Verde people have had samples of Lake Shore ore at various 
times to which they have applied different tests. without making any 
specially intere s ting discoveries. The paragraph of Mr. Ralston's 
letter referring to this matter is as follows, the letter being dated 
October 6th, 1930: 



2-

l 

"I A rather expensive process is now being 
~.veloped in England which is called the 
"Segregation Process" and deman ds ore of at 
least 3 or 4% grade. but otherwise of about 
the characteristi cs of this Lake Shore. 
It involves mixing powdered coal and salt 
with the ore, and heating in a closed vessel 
for about 15 minutes to above a red heat. 
The coppe r volatilizes from the ore. am. is 
reduced to globules around the coal dust 
particles. The ore ~s then treated by flo- , 
tatioD to 'float off these little globules of 
metallic copper with the carbon and a con­
centrate of over fifty per oent is possi ble. 
If Lake Shor~ could average a to 4 per cent 
copper we might try the Bcheme. Let me know 
wha.t you think.""" ' 

, 

I • . 



Mr. Walter A. Sohmidt, 
1016 est 9th Street, 
los Auge les, Call to mia. 

Dear Wa11er: 

roh 3, 1931. 

I hav/e yOU1'8 of Februa;y 26th and. since 

writing you last. have reoeived s ' letter from leonard. 

at the lake Shore ine, trom whioh I quote as follows: 

"1 reoeived your letter of the 24th. atten­
tion was f ll'Bt oall ed to the prOCGDS I mantion­
ed to you in my last letter by • letter written 

by r. Oliver C. Ralston, of the United Verde 
Research Department, to Mr. P. O. BenedIot, 
hieh as forwarded to me by r. Benediot. The 

United Verde p sopl e have had samples of late 
Shore ore t v riouB times to which they have 
applied different tests, wlthont making any 

specially Interesting d1 seovaries. The para­
graph of Mr. Helston's letter referring to this 

ma ter is B :followS. the letter being dated 00-

tober 6th, 1930: 

"' A rather expensive process is now being 
deyelo.pea in Engl8Dd -hi ah Is oalled the 
"Segregation Prooess" and dellaDds ore of 
at least 3 or 4% grade, bu t ofiherw1ee of a­
bout the ohar oteristloe of this lAi ke Shore. 
It involves mixing powdered ooal aDa salt 
With tb e ' ore .. SDd heating in a olosed ves­
sel tor abont 15 minutes 'to above 8 red heet. 
The copper yo181'111 •• s trOll the ore, aD1 i8 

reduced to globules around 'the ooal dust 
partioles. !-he ore ie t hte treated by flo­
tation 10 float oft these l1ttle globules of 

metal110 oopper witb the oarbon and a Ctonoen­
trate of over fifty per oent 1e poeaible. If 
Ia ke Shore co old average 3 'to 4~ Gopper .. 

might 1'17 the soheme. Let IDe kllow what you 
think.' . 



, 
I( 

Mr. alter A. Sohmidt - 2 Maroh 3, 1931. 

"I did not ake any reply to this. and have Dot yet 
don e so but I have lat ely heard about this p l'Ooess 
from several sources. In the Engineerlng and ining 
Journal of January 26th there is an art10le on ·Pro­
gress in Flotation Praotioe and Equipment' by S. J. 
Swainson. of the Teohni os 1 Department of the Ameri­
oan Cyanide CompaI\V. whioh refers to the prooess. In 
this article ooours the following paragraph which I 
will oopy in oase you ight not have the Journal at 
hand when you get thi s letter • 

.. 
"'Although, for the present. the floating of 
e'al1io copper is oonfiDed to the lchigan oop­

per oountr.f. reoent development in the treatment 
of lo.grade oxide oopper ores indicated that a 
new field may be opened. In Northern Rhodesia 
a ne prooess under developmen t reduces the oop­
per to the 6talllc state, and th en separates it 
by flotation. The ore, ground to 10 meSh, is 
heated to remove moisture and other vol tl1e oon­
stituents. Then the oaloine is mixed with oom­
mon 8alt a nd heated to 600 to 700 deg. o. in" a 
reduoing atmosphere, redu oing the oopper to the 
metnllio state. The charge 1 s "t hen ohilled, re­
ground, aDd sent to flotation. iorosoopio in­
speotion of the flotation conoGntrate shows the 
oopper t ~ be present as fi ne metallic grains in 
association with small quantities of oarbon and 
a negligIble amunt of gangue. The advaooes re­
cently made in th e flotation of metallio oopper 

-have been valuable in the development of this 
prooess.' 

"In .1110higan they are floating .2 to .3 taUs of na­
ti va oopper up to 8 6010 oonoent rate. The rest of 
this prooess looks very reasonable to me, and it is 
Si mply a question of oosts. The traDsportation oon­
ditions here are greatly improved. and one tieo truok 
oan handle twenty tons 1n and out per dq. I pre­
sume you have some data on the oost of roasting up to 
8 red heat through your experienoe with volatiliza­
tion. I have no definite plan in mind, nor any fur­
ther "information, but what I have seemed interesting 
and I thought I would pass it along to you. 

I will try to find out s omet bing more regard-

ing the prooess which leonard desoribes, bot I am inclined 



• .. 

Mr. al 'hI' A. Sobidt - 3 Maroh 3, 1931. 

to think that t hi e woul d prove rather ftxp8nslve and would 

be unlikelY to result 1n very bigh peroentage of oopper 

reoovery_ However. I do think that this matter may be 

worth following uP. for, sooner or later, some eoonomical 

method of treating suoh a ore as leonard's is s tire to be 

devised and. since thi s prooess embodIes some of t l:e pro­

oedure oontemplated in 001' old C.V. ethod, it should be of 

espeoial interest to estern etallurgioal, and posSibly 

migpt be turned to oommeroial advantage in due Oourse of 

time. 

e are st ill having t rouble in our Crater deal 

for, although the Plttsburgh people are so far very flne and 

appear entirely ready to prooeed, some of our own orowd are 

putting up obJeotions hi all it mq be bard to overoome. It 

seemB as if a d ea I of this klnd never ooul d go till' ough slDooth­

ly and people who one day are quite wllling to abandon e~er.Y­

thing suddenly feel that they are not getting a square deal 

and adopt a different attitude whan an outsIder oomes along 

and shows interest. I s nppose this 1s human nature but 1t 

is oertainly keeplng m.e on the hot stove for the present alld 

I fear! shell not be able to get over to California any time 

~h1s month, unless. as ay happen, the situation ohanges 

quite suddenly. 

Best regards. 

S1noerely. 



arch 14, 11147 

10/-, J1A",,,h 7?' yf~l£Zd ~ 
;4J Ie (c:f) ~~t/l7(~~ ~Ul ie!u; 
7;d«; My-yr.. 7'??;i(/t!.c.-J 

Dear rank: 

pp rently I ave failed to write to you in Deoember in 
order to convey t'be compl1ments of the Obr1stmas seesQIl sad our 
very beet wishes tor 4 happy ~nd proaperouv New Year; however I 
hope that this letter .111 reach you, Bnd , s. C(')1'10 and I Joln 
1n ell good .1snes to you and Mrs. Leonard end your boy. 

In referenQ to your Lake Shor. Mine or which I assune you 
ar,e atlll entirely o~ largely t e owner. I woulO like to know 
something concerning the pres nt s1tuat1on. pparently tu1ng is 
due tor a pick ... up n~i ,";h 1l t ·overwuen't controls bave been largely 
or entirely renoved and the prices of the base ·et Is b ve 
advanced to a reasonable figure. 

1 t1na tbat there er quite e Dumber o~ people wbo are oon­
sltlerlng th tlevelopment ot oopper .m.ines, and a you kIlO. tbere 
hS\lIe been subetunttal dVanC8$ in the method of tr atlng botb 
ox1dized end Bulph14e or 8. 

t pr s that conditions at the Let ~bor ar not very 
dift' rent trom when _we ocrresponded on the subject Ii nUlnber or 
yeer ego, but probably the shaft and underground workings have 
no cav d 1n to a eonslder~ble Gxt nt. nd if you would ne 
tnt ested in negotIating lth responsible peopl who mIght 
desire property or this char eter. I would be glsd 1t you 
would lntor e concerning any recent developments ad the 
present situation. . 

Alden 1s et ill w 1 to ttl ' tJll Copper C01llP~Ul7 an g 1. tiing 
aloDg very nicely. Qnd bis ife endb bl girl re in the best of 
bea.lth. 

lth best regords to you all. 

"JUlcerely. 

altc: 
ps. !be abov 18 & copy or ~ let'er bleh I wrote to you on 

.bruer, 85 and addressed to aoo.Stne. DO repl, baa been 
rece1ved, I think that it may bave Sone a8tr~ ano am send1ng 
this letter 1n duplloet. addressiDg botb Naoo an4 CaDaDea. 



Mr. Frank M. Leonard, Jr. 
C/o 40 • . 
Naco, Arizona 

Dear Frank: 

February 25, 1947 

Apparently I have failed to write to you in December 1n 
order to convey the compliments of the Christmas season and our 
very best wishes for a happy and prosperous New Year; ,. bowever I 
hope that this lett r will reach you and Mrs. Colvo and I j01n 
in all good wishes to you end Mrs. Leonerd and your boy • 

• 
In reference to your Lake Shore Mine of which I assume you 

are still entirely or largely the owner, I would like to know 
someth1ng concern1ng the present s1tuation. Apparently mining is 
due for a pick-up now that government controls have been largely 
or entirely removed and the prices of the base metals heve 
advanced to a reasonable figure, 

I tind that there are quite a number of people who are con­
sidering the development of copper mines, and as you know there 
have been substantial advances in the method ot treating both 
oxidized and sulphide ores. 

I presume that conditions at the Lake Shore are not very 
different from when we corresponded on the subject a number of 
years ago. but probably the shaft and underground workings have 
now caved 1n to a considerable extent, and if you would be 
interested in negotiating with responsible people who might 
desire a property of this character, I would be glad if you 
would inform me concernIng any recent developments and the 
present situation. 

Alden 1s still with the Magma Copper Company and getting 
along very nicely, and h1s wife and ba.by girl are in the best of 
health. 

With vest regards to you all. 

Sincerely, 

GMC:IM 



Mr. Geo. M. Colvocoresses, 
1102 Luhrs Tower, 
Phoenix, Arizona. 

Dear Mr. Colvocoresses:-

Casa Grande, Arizona. 
April 22, 1937. 

Received yours of the 21st this 
morning and, as always, was pleased to hear from you. The 
Lake Shore is available, and not tied up in any way. ~ I 
simply made up my mind to forget about it for a long period, 
and the recent rise in copper has not gotten me excited one 
little bit. I do not see how it can be more than a little 
flurry, but then there are a whole lot of things about 
copper that I do not see, and a back sight shows they were 
there all the time. Hahn ,"{rote me about five years ago 
that he could float the oxides and silicates in the ore, 
and his figures worked out at about five cents per pound of 
copper with a hundred ton plant, but at that time it was 
runing a great physical risk to even suggest a copper de­
velopment to anyone with money left. 

Can you refer me to anyone who 
knows about the market for diatomaceous earth, and for mica? 
Friends of mine are asking about them and I would like to 
get information. 

Have just gotten back from an exam­
.ination in Sonora. the Cinco de Ma$o, near l!:l Tigre. and 
am going back into the Nacozari district Saturday. Am still 
pushing that placer property near Magdalena with some pros­
pects of results. Paco still with the Highway Department 
and is in charge of that construction on the main highway 
into Tucson from the north. He ~ot away a couple of weeks 
to help me in Chihuahua and Durango. and I want him again 
but he can not get away at present. 

With kind regards. 

Sincerely, 



3-

all his property, or 8 controlling interest, on terms which appear 

to me reasonable, and will give an option to any responsible company 

for a sufficiently long period of time to enable them to dsfini tely 

determine the probable value of the property. I am of the opinion 

that chances are favorable to the development of a large body of 

sulphide 0 re, as well as a substantial extensi on of the known reserves 

of oxide material, and some portion of Leonard's property, other 

than those developed by underground workings appear to De very 

promising prospects. 

The mine is well equipped with a small power plant and usual 

mining equipment, also substantial camp buildings and operating condition 

would be very favorable. 

During recent years the Lake Shore has been examined by 

engineers representing a number of the larger companies, all of whom 

have been distinctly interested, but until recently .l.eonard's 

terms were not considered satisfactoFY. 1 am told that the Calumet 

& Arizona Co. once offered 200,000 whichLeonard refused. Las't 

negotiat ions undertaken by the Uni ted Verde reached a point whe re 

satisfactory terms were agreed upon and the United Verde spent 

several thousand dollars :in examination work, including the magnetic 

survey mentioned above, l~t the recent drop in the price of copper 
, 

and generally unsettled condition of the coppt:r industry apparently 

have prevented them from de fini tely c1 os ing a. deal. 

G. M. OOLVOCORESSES 

Phoe nix. Art zona 

April 29, 1930. 



Mr. r nk .• Leonord 
935 Horth Olsen 
Tucoon, rizona 

Dear r. • . 

August 31, 1942 

./ 
He: La 1m hore ine 

" 

s C1' atly' -ntcrested in yu\U .uguct 27th on tho 
a 0\,. su j ct a d I can sYl"lpat .1ze \1 it you 1n your u"" ""Iipt t do 
busin 3S .ith be Dur u 0 ~ n s ~bich 11 verytl- ~ hat 
1" under the cont 01 0 h 'idiculu us Ickes is t; 
tor iDle' 58. In tis part ot tho counrty every ody S D to a 'ree 
with you In .feoline tho. ' they should have loft Gardner in charGe in 
t. is district TIi th 1hich he 8.0 so ell a.quaL ted instead of re­
placinG hin by Hedges ho y.e a very ~ood . an but 1s nt1rely oft 
his b at (nd will- hav to be educated by de,rees before he can be 
ex ce~d, to acco ~llsh anything orth h'lc. 

I 0 not ' .... '10· tl tIc eug est onyt_ling vcr ~ co struct1 vc ns 
a help to t ... 1e solution of' yo ir . ,t.oole but IlY 0 'n co"_ .... 0 .. de. ce 1n 

rd to coP. er _l'o .. Je"'tles has been 1IJ ost cntir ly .• 1th !;'runk • 
yer, ssioto. !'i'Chief, Cop.er ;,ranch, . ar ... roduction DoOI'd, .as ington. 

D. • :yer InS formerly e ployed in res.;onsible ccpacltles by the 
Plf Ipo- od Cor _ 0 0.' ion . <1 lcrcfore .~c is not one 0 :" th:; r in 
tru .... t ra. 0 secured lin entire n1ni .g l<:no~~ledoe and c· p rience in 
so college class ro and he bus been try inc ' rd to inc eose t e 
cop r output of the state and to hel the closed de.n inez to resume 
t ell' activities durlnry ~his C vrg ncy. If you S oul rite to him 
cUr ct and ive him brief sliat Dent 0' tile facta and th results 
ot prev10us imresti ations of your Lake Shore ine I think that you 
.nl "It obtain sone r sults out it a.p~oars to toot i l:1ay be lfficult 
'to Bet a Government in rest if 1 sa !os lite 1:/ 'hot further m'tallur­
Bicnl ex.erl~ents ould bc 1ecessary to estn _ish a satisfactory 
t_ etocnt of the or ~ and tho lar leach n -plant . oul" h ve -to be 
built for ~hat p«r~ose. The point is that they arc t~1nz to bring 
out i ~ediate production and unless they coul be convinced that 
there 1oul( be a substantial 0 ,t ut of oop1)e1" '(.1 thin tIle next eir:ht 
to t. clve .. onths I a af_aid '-hat they t:'ould puss by the 1. ke C'l1ore 
and fa 0_ the o't 1_ _ iues -: hlCh "'r 11 equi q ip cnt 'nd can b gin 
p~oduction ~~licr date. 

I do m.uctly the cond1 t ions L:.. t.tc Shor but 1 t 
seems to" 0 ore i hlcb 't.us 10c' t d n or the surface 
micht be nined u1te oheaply and if you could u'ru ~ to slup er 
t an 8v~rag crade it is .oaDibl t at this might 0 1ract 0 
seIter and secure favorable tJ,.~ea.tuent cb r e so that no local 
concent_ation Quld b req ired . 

I hr ve be n worfrin o. a sane bat s1utlor nro le in _ vpect to ~he 



Twin Dutts.s "Un~s , south of Tucson but they hove a much hiSher crade 
of .ore o~ at· least their former shlpmcnt5 o.vc_, aged better then 0:,') . 
¢opner and -h ir ronsportation problem. i.s not GO serious . Iio···evcr . 
the G 1$ a :f'airl B<-noral f.2'"l~n. ~ ttl,·,t hili bonus p:'loe or co", ~ er rill 

"ll to 11:Ct to about BO¢ per DOUI1U anu 111:1 (t (;V ' nt I should 
think thot t t.. Sbora ought to be ble ~o -blp .. 1 tb ~{IOO (} cree 
ot ~rotl pro. ided t. D1n1. Q cost oao b re G rJ.tlbly low . 

TbO above te mox'ely- a sUg~est1on "to \' 1 loh I Etnon tt.u:ttyou 11.l. 
g! v .... eOllt:id ration and if ther6 18 e1l1 'Way in \1hloll I could be Of: 
aSIJ1et no I sbould bo only too Glad to de tho beat 1 could. 

SQrry t J 10e.rn 'bat Frank ~r. 11 d baa 6 run in witb pOlooll ivy 
iIl111 ell Ul1:St h . e bnterfe,tH!4 ',,1 ttl tho enjoy -.ent. of h 13 rlohine; trip 
but I hope that M bas now (!{)l!).pletoly reco\Tered and I (lend beat 
TOe ords to him and his 'f11 an , th 11' 11 ttlf. iJ Y' 'i~bo f.1USt now b 
~oVJlne up ery "o1i"ly. 

SincereLy,_ 



f 
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935 iT . Ol s en , 
Tucson , Ariz . 

Mr . Geo . H. Colvocoresses , 
1102 Luhrs Tower , 
Phoenix, Arizona. 

~ear Mr . Colvocoresses : -

-

The Bureau of mines here became interested 
in Lake Shore about two and a half months ago . Mr . E. B. Gardner 
had reports on the prope~ty from the files of Phelps- Dodge and 
United Verde . I promised cooperation in , every day , and took his 
engineers to the mine . I gave them the tonnage at one million, 
and the assay va.lue 2. 65% ;vhich were the estimates of E-I P. Ryan 
nov gen man . of El potosi for H01e Sound, and Frank H. ~er chen , 
who had been in charge of the property at one time for six months . 
Gardner ' s engineers reported 2. 35% cu. and probable tonnage cons­
iderably more than one million . Gardner assured me that the Bur­
eau would do something about it . Samples were sent to Salt Lake 
for treatment tests . 

At this point Ickes took the Bureau of :Mines 
to pieces and threw away the pieces . Gardner was sent somewhere 
where there are no mines , the engineers were scattered to the dif­
ferent points of the compass and a man named Hedges came out to 
look after purely local matters . He says tests at Salt Lake were 
held up for further instructions . They saw Chrysocolla in the ore 
and understood t h ey Ylere suppo sed to test an oxide ore . They "lai ted 
to be assured that the samples VTere really representative . All 
samples were from the crosscuts and drifts on the 115 and 152 , and 
could be t aken as representative of all ore to that depth . There 
is a winze running down on the footwall of the ore body south 
of the 152 crosscut , that represents a large part of the probable 

·tonnage , and thi s ore , approaching the level vThere sulphides are 
expected , contains one- quart er of one per cent of sulphides , and 
less ch~socolla than the ore above . I suvgested that a proportion­
ate amount of thfus be added to the treatment s,ample , but Hedges 
said he did not wish to make the additional expenditure of get­
ting the sample . It would cost him about $25 , and I could get it 
mys:Q:lf for $10 •• Instructions were sent to Salt l.ake(at least I 
was so informed) to go ahead with the samples they had . About a 
month has elapsed but noth ing has been heard about the m~tter . 

I was promised the maps and reports made 
by the Bureau engineers but have not asked for them yet . Hedges 
seems completely indifferent about the matter . Some years ago , 
after the mine was shut down , Al Hahn wrote me from Garfield to 
sens him another sample . He was there working out a flotation treat­
ment for the Anaconda Co. on the oxide lead ores that \'Jere coming 
into the smel ter . The problem was solved and remembering Lake Shore 
he wrote me for a sample and tried it out . He claimed that it was 
a success on Lake Shore ore , but as cO:9per was a drul:it on the Ilarket 
I could do nothing about it . When the Bureau of Hines showed int­
erest , I wrote Hahn and he replied hastily , giving me a brief out­
line of the treatment , which I gave to the Bureau engineers and 



presume they transmitted to Salt Lake with the samples . Hahn off­
ered to send me more detailed information if it was needed . You 
may remember that he is the man who built the 10 ton pilot plant 
at Ajo , and worked out the first treatment , leachL.g , for the C. 
& A. He is one of my old and intimate friends . 

Was glad to hear from you again, as always . Paco has been 
in c-:.mp at Alpine for ten days and came h ome yesterday the worse 
for wear owing to poison Ivy , but he caught a lot of fish to­
gether ,with the infection. lie is still with the Highway Department. 
I have been spending most of my time in Sonora . 

Am undecided about taking further steps in regard· to Lake 
Shore as I do not beli eve I -.vill get anywhere with the Bureau of 
Mineshere . We have some good friends in Washington who are way up 
among the political great , but I have never yet treid to mine with 
a political pull . I quite agree with what you say in ~our letter 
• Ten ye~rs ago the mine was not worth a sou mar qui and ten years 
hence may be worth less , but if it could be gotten into· production 
now on the bonus money athers are getting, it could go on indef­
initely . That is what happened at Ajo . 

Paco joins me in sending best regards, 

Yours sincerely , 



Casa Grande. Ariz. 
------~fi~ .y 10,-l~37. 

lM-~-f! eo. M..--c-o I -vo-c 0 r esse s , 
Luhrs Tower, 

ho-errixj -ltriz-;-·' 

Yr. Colvocoresses:-

Thanks for yours of the 26th ult. 
hi c:rr--I drn--n-ot" g e·-+t:--ruTrnrtt-:-iii-'l-- ye s tel day OIl a c-(mUIl t 0 f a US en c e 
rom home •• I am in the SEt.1Ile boat a s yourself regarding 
ict:l. and diatomi te, a.nd in fact have never ta \. en any in..;­
erest in non-metallics of any nature. No w that I am 
rave l.ng so much I have - sucnthIngs pu -up- 0 me a::--11r-1.---­
he time and am going to find out about some of them. The 

dresses you giVe me w1ll be US1rttr. • ------

-nle es -l.ma e I gave you of i ve 
ents per pound a t Lake Shore is not wholly Hahnts. He 
ork-ed ou Oie- treatment, - wnfCICl.s a modification of 
he process he put in at Tooele for the Anaconda com­
any. or- t e reatmen 0 lead oxides andlcarbonates. 
e~~e_ sent me the figures I ~plied local costs and 

e were bot satisfie as to the results. I am sure my 
end of it was right. Hahn and I are old friends from ex­

r------------h-c-o arid he was not figuring on financing me or anything 
else, being a technical guy and not a capi t C=J. lj..st. The __ __ 

- ake Snore -i s openfo-r business in the remote pos­
sibility that there ever is an · business again. I am 

'----------~-e- ven more of- a pessimist about copper than you seem to be. 
ave no confidence whatev~r in the resent spurt. Th 

copper being sold no .v is for specula tive purposes and war 
reserves and will come ba ck on the market and bust ~i~t __ _ 
later as it diQ before. Some rich outfit might buy a 
co er de osi t and hold it on the theory that any IlatUl!----- ---I 
a1 resource is a better asset than currency on the verge of 
inflati..o.n., or aIle_of the. big comp.anieS-mi-ght do it as 
a possible vague ' insurance against they know not what. 
nless something -like-tha.t.-1J.appens I -thi-nk· Paco t s ki-d 
ay get · something out of Lake Shore. He is six now and we 

are -a long -Ii veG.-l'-a-c-e.- P-aco was here yesterday and ... ras 
leased to be remembered, and sends you his best regards. 

1:------------N-rttJ.-g"a-ve him hi s · ~-ob-a-nd--he-i-s no-t-3..-i-:k-e±y- t-o-:fe--rg-et--------f 

it. 
J-.-.------- It. ith-kinde s t r egar.t+e:--,-, -------- .. - ... - -

Sincerely, 7~ lA.. .~ 
--------~----------~~~------~-------
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IIr. Frank 14. Leonard, 
La ke Shore Kine, 
Casa Grande, Arizona. 

ea r Iir. taoDard: 

• 

i;)e pt ember 19. 1931 

I have been slow in replying to yo or ~ood letter of 

September 4th giving data regarding the costs of applying the 

egregatlon Proaess at the Alaska Mine in Rhodesia. 

App •• ntly the segregnt ion oosts ~ are ,!'ery olo~e 

to 1.00 per tOD, whioh as I underet nd it does not inolude the 

orushing and grindi nd to Which f'igu re must be added th e oost 

of floating ,the met lloide. I assuae, therefore, thut the entire 

cost of oonoentration would run from 2.00 to 2.50 per ton, whioh 

seems reasonable and might make ~riis prooess attraotive onder 

normal oonditions. However, I suppose th t with oopper selling at 

7¥ you would hardl7 figure on applying this or any method ot treat­

ment to the Lake Shore ore and it wUl be somethln . to hold over 

for future consideration, ben markets improve. 

r also note with interest that Hahn may be able to 

Bolve y ur problem and is makin som further tests on the treatment 

of your ore snd personally I think t bit some form of flots tion will 

sorely be devised mich will 00 more eoonomioal tmn the rather oom­

plioated prooedure involved in the Segregation Prooess. 

Should Yr. IIyroD R. Walke r oome to Phonelx in his 

conneotion ith the oopper sit stiOD I hope that you will ssk him to 



.. 
Mr. Frank~. Leonard, 

I • 

- 2. september 19, 1931. 

pay me a vislt as I should much like to talk with him concerning the 

plight of the high cost copper produoers of this state with whioh I 

am particularly familiar. He may have seen en editorial in the last 

issue of the Mining Journal orHliaizing some statements attributed 

to alker whioh may not be at all justified. 

I t>re·some that the reopening of the Kelly Mine at 

Randsburg will be principal ly for the purpose o~ mining and treating 

some of the gold bearing ore in the lower levels. I visited that 

property several years ago when it was produoing high grade Silver 

ore ond recall that at t h at time the gold values were improv ing , but 

the extent of the gold ore had not been asoertained. I also believe 

that before 10 e may see some improvement in the price of Silver 

whioh has a muah better chanoe to pick up quiokly than either copper 

or zino. 

I reoei ved Frank ' s letter 0 f the 13th and am gla d that 

he has some work on hand whioh will ke ep him busy until November 1st. 

If I oan arrange for a hunting trip after that date I will oertainly 

get in touch with him. 

can you give me any information regarding the Great 

Eastern Mine adjoining the Vekop or oonoerning Mr . Tbmmas G. Y0ung. 

who is or was operating this prope r ty? Mr. Young oalled on me 

yesterday to discuss bis situation and be evidently has 8 very high 

opinion of his property. but this seemed to be largely based on in­

forrootion gi ven him a onoernlng th e old workings whioh, I understand, 

have been in80aesslble fo r a number of years. 



Mr. Frank • Lennard. Septe ber 19, 1931. 

As I reoall the Vekol produced high grade ore at one 

time, but ie now pretty ' ell Morked out and thaw would hardly have 

discontinued operut~ons without trying to qcquire the Great Eastern 

ground if, as Young believes, their shoote of high grade ore run 

over the ground onto the Great E stern property. 

Any time tb6t you or ~rank are in Phoenix I hope you 

will not fail to pay me a visit. 

Beet personal regards, 

Sinoerely. 

GYC:H} 



FRANK M. LEONARD 
MANAGER 

LAKE SHORE MINE 

]tr. G8C . t~ . ColVOCt.ll' l;"fjf;.S , 
l.l.OE Lu.!ll:S 'To I/r.-;r , 

.. hoeni.Y , Ariz0L8 . 

CASA GRANDE. ARIZONA 

P . O . BOX 1127 

Sept. 4 , 

I re cej v r~J. j" i/.r 1 J 1. 1.8),. ()f ,1 u.ly 10, Rnd 
havE; 118,), no e)'Cl.d3e tc .. 'rite .lou u.ntil {lad . I fl·'i.Ve h lejd,.I frcJ[rJ 
tI,t:; }[in81:1:u3 S r:;;p 'natior, peOl)le ir, LCD lon, enc.Lo"inu Ft. !1,mOLu,(.um 
of C0btS of thf:: Se g:cobCltion P ro c eSb at Lht; Al r .. ska ,jne j.n S outL",rn 
R.hodesia , Fir,l!. I R17J ellclosin o .)/OLL 8. copv' of tr.l.e memo .. ·.,nllUIn , thou:..,h 
UJ_.>' IT~:;.f r!hve' ... rot 01 .... t.ne s:\lrJe·U,in~ . I r.·tve nepn j.nfOy.'rrl c: that 
tnE; AL-~ sk:-. nlint-.; has riO'Y bf::er ... Sf Llt. l~O"ln eyc .pt fo! 1 [.j.s S egregc-ttion 
pJ..c:,nt vhich if'J cenLinl . .tino its I/ork . 

ou fiLL not.e b
v

' trJP IT.prwrFlndum l,}:Rt costs her8 for c.h:lrco .1, 
coal and Sf It. :liLI. be consic.leJ:',Ll.;' le;,F th~,n in Afric8 . The s['.v­
in!:, on c01-'~l m,ctj be:; con.Jicu:;,i,rlhle , ',8 the rtJo isture in this ore i s 
lE.:. ' thr.Ul hHlf ·yf., ... t n,lolst be eliItJin' tf;c1. ~. t T/h~. A.lnska . Eo iF;ver , 
tItis Ir!iL~Td, be offs~t.. bJ t1,e cL<=' r 1'-'1001' t1,e:r.e , ;- ltr~oubiJ. it h ' tS been 
ffiJ ~.Yrerience tt~L C~n~: lrhor ue~eJ.h. Lj tas ~n o::osite eff~ ct on 
the cost sh8et . 

I had R bri 1 note iron. ]:T''1hn lCfJl '.;e'.A , tLe i~.r3t tip,f.; I have 
her.rr..i. from him fcr son.O r,cntrs . Te S?ys he 1>8 ch-;ngecl his rf;~'gent 
:.lnu is nov suc(;"':fisfllllf flc"tir::.:" in SOIliP cpses, (;1'e8 tie>h ir, o)'i­
(jise'l iTcn . Pe BY-P(, n,1; to f3rnri tir: sonJ ICCr!; ore for te .. U.ng :UT­
poses , ihir:fl .. !J.:"v~ [(,n'le fl"'st e TC o . Ht=:! h ,) 1.' L lIe" Lc,.tCt, Srl0I'e 

ore ' ~uit.~· .. hit , 'J d ', j.n(,s L ;.;,t e L/' CT ' >Y.C , but v"-'J~ i' L lJOI" 

br.ino· c'J('l.'irJt v'. T tfinl, E'([! i.) lb(,lL1J 1.£., 1.; .. i.Lt.i.f,Sl ~(eu.l lluT'..Jir}t 
in tn8 bu:,in. Sf . 

]:- ...... If.: ,,·,Ll.. vi.i" L';-31.. 11.'.1-: f.rcr, "v' rOf. " . Y •• lk~I . '-'e is in the 
err;r:loj of lhr;. 'i"l1:'i1:f Cor' . .t1d ~ s.i.or. , ·H:. is v:i.sj.1J:i.nu thf~ hiL, cv:,"er rro ­
aU.eers , g,F.ttin.c> insi r: inforrr lior. a8 t.,c r:csts, 8TJ(; . Fe he1.::; ',n [ c­
countrnt .ilh hiIT. , nn,~ i.ci ::ctir.o loln6er U".:=:: '1l1U.orit.y of a Sencte 
rrcolution , so the~ h~ve to stc! hi" t~~ herks . ! tnink ~is re­
port 'iill bf-J intcrestin..; lAnler.s tf P J hottle i1 up . He s,ta.:e(l arol,nd 

} 

rd:;l" r;bout Gel. d"'Js, Goir...; to AvO, T) ..... y, etr: , 1.T'om here 'Hl lt retu!.ning . 
~e is m''1rriel t.,(? irs . ~ eom'.J.(~ ' 8 sj,8L~r , ['.rJlt is cl.hi ,jl t . .:~e c1 enG­
Ineer . I ,-"at '1 1,.1 U~ F, bl t ejf 1[,1 crITJ, tl0n out e;f Llm , net ccnne cte« 

1- .iLn nis :1Ot'\{ T)t.Lr Lic IAIIIIJ . 
~ ~ ~ 

_~co ~n~ ! ffi5ds t trl ... ever to rrn~sburG ana lcoket 0t tee YelLj 
rrJine , ·/.r. iCfl some ir-i8TH.lS of ryo~'e! U{V:; lJ(1.Ker, over . 'T'£ e,: C1re a,l,line 
a i.im.xrctxl&l'iL"JI1lXxN:.t:xxrnx cycmide pl;::mt to the flotc\ . ion mill a lrea.dy 
on the I)t'operty , ;~nri ·ve .• ere fiGuring on t ak inG R l eo se on one or 
t rw lev pls , p.nd m~.! do so L te r vhen he mill i s ready . 

With bt=:!st reg8rds , 
Sincerr;l~ , 

drrwwl /1.... ~ 



DAY 0 'OXIDISE]) OD o to TOB P 
1m ALA ItA I SOUT R RHOD IA/ 

,. TJHArnP S"t'GR"";OATIOl! COSTS ONLY 

1- L tJR (e.xclud1n chn1c ~,l Control) 
3- uropean8 t 2~-p~r a hr. Bhift-

20- at! es per d y ,t 1/6 It If" 66/-per d"-Y 
M/ " 
96/- " Total 

Cost per ton or tre tea 
~. el. d. 

quflls-il.44 

It 1s to be not d iha the Cost per Ton Tre t d for this 1tem 
w111 deere e he siz of the pl nt 18 incr sed, also the aboTe 
Labour should b U lei nt for 100 Tona Ore Tre te ver DA¥. 

2) ~WE..loo~-""'_ 

in ! .. otal of 15 8 q 1 ~68.5I •• Bra 

• Bra. p r Ton Or Tr I te e 

content of the origin lore tr ated 
which h 8 ver ed t AlaSka, 6~ 7~, with fuel consumption 
of 6 1/2 , by eight of Or Tre ted. The Coat of Co 1 da11Y .red 
at the ne eq ala 3~6 per hort ton.~. 

Tot coat p r DAY q 108/10.5 
Cost per n re ted q 1 2/2.1 

Charco~.l.O b~ wei 'hi ' ot Ore Tre ted oru hed to minus 
at 43/pt:: r aho rt ton deli v ,re(i t t.he JDine •• 

60 mesh 

§!It. 

2!rl' 
unl /5.16d • 

• 3% by e1ght of Ore ~r nted oru he 
m sh, t 160/ per hort ton deli er ~ . 

to nue ~ 
a'- the mine • 
~ d. 

--~-----~~~~;~.75 . 

A reg rds the subsequ.:nt. 10 t..at1on tre tm nt of the ore. this 
cost 1s the same S DOr.m 1 flot t10n tr ~ent or ulph1de res. 

(ignt-d) ,Y. I. eaely. 

t 



ll~.[QRA1iDUM GIJ Th'"E TR"1:AT1iLl£NT OF OXID3 COPPER OR~ BY TH~ S1]]GR3GATION 
.2;:Q C~SS AT 'T'J~AwASU MUJ4j SQTJT~P.N ~QD~SIA. 

~\~C8nt c.ev t:l opruent -'I i th tlil. SegregC'l.tion Process at tne abo ve 
Mine gi v es ma rked. iHlP l'Ovt::1!H~n t in prac ti c e in the gr",.de of concen­
t:r-at~s pr'oduc ed . Tni s ha.3 been a ccollJ.!.' .J..i sneu DB. by the reuuc'tion 
of tbe LiuA.nti ty 01 reggents usea f,or tne react-ion, t.o . Q"'S C~rbon 
and 0.3 7

/ s~lt , a no. wnicIl uoes i!OL in /-' uy ,ey affect the ultimCil.l": 
recovery. 

Tile cCim.plt::: i:.t:; ar1&,lYf>ib of a l:iI::lJ!ir1e uf Ll1ese Concentrc· tes recently 
reC ' iveu f::"'v!!l ",nl:: mine , ib . s f c:hitlli.lG"V'ls : 

SAjlftPIJ"l l~O ! B! ;I! 25 
Alloea tion 

eu (~etallic) 
CuO 
Insol 
Carbon 
Fe203 
Al2.03(Aciu. Soluble) 
F205 
S 
CaO 
MgO 

, '01',AL 

Silver 

"/ , 
77768 
lO . 19 ,-' lJ _,~.lfJ 

0 . 38 
4 . 18 
1.08 
.... . 0 :, 
O. Ot, 
0 . 09 
0 . 70 
() . 47 

S9 . 65 

)Total Conner 
8 .1 4~ Ox eu) Rb . 5S% 

~ ~--'- - --. 

f . o oz . rer Snor~ Ton 

N. B. - Tn:: Alu...uim.l fieurt:: rC.l'ref.;c;n ts the ,w10 L..n ·i" solL..ble in 
HN03 Fl.nd HOI ' c l'~u. no t ti~e to tal Al u.I.Hina . Tne Insolv.ble 
(;(;ut1-.tins U.E: rl;:lhh.inde:r of v.i.c AlulUi .8, combined. wi t,h 
silica as insol~bl~ siiicbt6S. 

(Signeu) w. B. Beasley , 

'4 '7 ti~ July. 1 ~ .:>1 . 



FRANK M . LEONARD 
MANAGER 

P . O. BOX 1527 

LAKE SHORE MINE ' 

Mr . Geo . U. Colvoco re~ses l 

110 8 Luhrs To ver 1 

PhoeniY , Ari7.onEt . 

Dear Mr . ColvocoT esses :-

CASA GRANDE, ARIZONA· 

I have be~n h~2rin~ lat 1.1 ~bou the 
l eve1oL_m.-:;n;,. 01 a neN proc€;s ~ in Rhodesia for the trect.Lm nL 
of 10,,/ .sr ade carr ~Jr c;c!rbonC:1.LC ar."l s.t-Licat-t: 0_88 'tllicn se ms 
intel~stinb . It be6 ins ~iKe Jour To~atilization process 
vi th a lit.:>fl t roas t ,vi til sal t . bl.l.l Lna metnod of I 81110V ,r) of 
the cO · ... E.r is ( ... irierenL . PO Ndered coal is mi),Al. vi n t11e 
char~e anu the copper preci pitates on it in the torm of 
SIU8.11 t=,10bu1es Lich FirEl Ieco eleQ by fl o l..ation , the re­
sulting concentrates ~oin~ as hi~h as si>ty to sdventy - ilve 
per cent copper . Only rrom ten to GO poun~s 01 S11t reI Lon 
is reqc .. ileu Etnc.. irom t Nen ty t..,O trLirl.Y ..:._ounds of C081. Wna t 
QO JOU thiDA of Luis in conne cGion ~iti L~Ke Shore . You vill 
remember tl1at the recovt-r.t 'oj vo~ati~iza Lion on tl.t.l,se ores 
was var J nioh . We ha e RL exce~LcnL rO~l nOR , and coulQ nunule 
the inco~inb an./. oUGooins irei ~ht for a t a nunure~ ton 
:p ~ant ·vil,n t-n Lrucks , or",innry , at nol., OV -:.I' $1.:=;0 1)e1' ton 
freight 1rom Casa Gran~e . On our 1dSt nork ~e~ trucks han­
dled sev ~~ tens psr lo ad , before tfle roan ¥RS bui~t , and 
haj, no di1iicu.ltj in nla/~in~ t,~o trips per d.ay reulllH.rly . 
I wil maK~ some fieures abou~ the other C081.,8 ana let yOU 
Kno OJ . 

I rope yOU arE- bacA in Arizona no 'l , Cino .. Lil1-it JOU nere s uc­
ce _si u~ in tne ousiness tnat ca~leQ you. east , al LhouGh I 
Nou..l.d .consider it a miralill e if any monej cou.Ld. be raised 
even to oren a J aCK pot unuer Lhe present. conuiLio~s . 

Si n cercl.r , 

\ 





thus diminishing the capacity. Experiments are now con­
templated to determine the relationship between the adher­
ence of the copper and the solution content in copper, acid, 
ferrous and ferric iron. The difficulties of removing the last 
traces of copper from solution are well known. Calculations 
are now being made to determine whether it will be better to 
add more launders or to re-circulate the exit liquors from the 
iron boxes . . As any soluble copper in the exit solutions is 
lost, serious consideration is to be given to these features. 

\;Vith this method of recovery of copper proven to be a 
commercial success, it is planned to extend the process to the 
treatment of original ore in place. Copper is now being pro­
duced at a cost of about 7c a pound, including all smelter 
charges. An idea of its possibilities and of the slight amount 
that cost will be raised by mining the ore in place may .be ob­
tained from the following figures from Peele. The old min­
ing C015t when the material was removed was given as 22c 
per ton of which 8.1c were for chute tending and 4.1c for 
loading. These latter two costs would be ' almost eliminated 
in the present scheme in which the bulk of the ore would be 
I eached in place. If this can be done extremely low-grade de-

osits may be successfully beneficiated. 

... ~ .\ 

• 
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OF CAVED AREAS 

OHIO COPPER MINE 
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By 
THOMAS VARLEY, Superintendent 
U. S· Bureau of Mines, galt Lake City 

and 

G. L. OLDRIGHT, Hydrometallurgist 
U. S. Bureau of Mines, Salt Lake City 

COMPLlMENT.S OF 

OHIO COPPER COMPANY OF UTAH 

Presented with the permission of the Director, 
U. S. Bureau of Mines, at Utah Metal Mining Institute, 

Salt Lake City, May,S , 1923. 

GARD INER CO . PRESS, SALT LAI<C 



• 

• 



Leaching at Ohio Copper 

The recent innovation of leaching low grade copper 
ores in place at the Ohio Copper Company's mine in Bing­
ham Canyon, Utah, on an extensive scale, has caused nation 
wide interest in such practice and naturally thoughts of many 
metallurgists have been diverted along lines of the possible 
application of such a scheme for the reclamation of copper 
from low-grade oxidized deposits in other parts of the coun­
try. Natural conditional such as exist for economic opera­
tions of this process at the Ohio Copper will seldom be found. 
It will be noted by referring. to the maps shown herewith, 
that the particular location of the body of ore in the sur­
rounding country rock affords ideal conditions for the perco­
lation of solutions from the surface down to the tunnel level 
where the copper taken into solution by the descending 
waters is precipitated in metallic form on scrap iron . 

..... -
LOCATION 

The mine is on the east side of the main Bingham Can­
yon opposite the Utah Copper mine, the particular portion in 
question being an area (approximately) 1400 feet N. and S. 
by 600 feet E. and W. The mine is 1200 feet deep and is 
connected on the 12oo-foot level by a tunnel 13,000 feet long 
(large and equipped with electric haulage) to the concentra­
tion and flotation mill formerly used at Lark on the east side 
of the Oquirrh range. 

PREVIOUS OPERATIONS 

In 1917 and 1918-1919, the concentration and flotation 
plant of the company located at Lark operated on the higher 
grades..9£ ore mined. In mining, care had to be exercised to 
maintain the grade of the ore around 1 per cent copper. 
About seven million tons were mined and milled at that time. 

The low grade of the ore and the poor recovery by flo­
tation, due to the oxidized copper, together with the high 
cost of supplies and the descending price of copper in 1918-
1919 coming simult'l.I1eously, was the cause of the plant 
closing down' at that time. 



MINING METHODS'" 

During the per iod the mine was being operated, large 
tonnages of low-grade ore were dev:eloped ((too low grade 
to be milled) running from .3 to 1.3 per cent copper. It was 
estimated that about 25 per cent of the original ore was left 
and the remainder (now measured as leaching ore) comes 
from the walls outside the mined area, and the capping which 
has subsided. This area is estimated to contain approximate-
ly 38 million tons of rock with a content of .3 per cent copper. 
The particular area described contains 3 veins each dipping 
about 45 ° . The main shaft connecting the top of the property 
with the Mascotte tunnel is also inclined and the main raises 
are approximately at 45 ° . The mine was coved in blocks 
00- ee square and 60 feet vertical distance between. These 

blocks were again subdivided by a system of finger raises 
making in plan blocks approximately 10 feet square. In order 
to start the caving all holes in each block were fired simul­
taneously and the sub-level pillars were likewise remov1ed. 

By reference to the attached sketches it will be noticed 
how the ore was drawn from the caved areas through the 
ore chutes to the ore bins on the Mascotte tunnel level. Inci­
dentally, during the present leaching operations these ore 
chutes afforded ideal passages for the solutions from the 
caved area, giving them a common means of egress to ' the 
solu tion launders in the Mascotte tunnel. 

GEOLOGICAL CONDITIONS I 2 

The original Upper Carboniferous limestone and sand­
stone beds at Bingham were fractured by a quartz monzonite 
intrusion which silcified the sandstone beds to quartzite and 
shattered the surrou nding roc1~ The richest ore deposits 
which were in the limestone--have been mined and it is the 

\ 
disseminated deposit in the monzonite and quartzite which 

t 
constitutes the present ore bodies. The quartz monzonite 
disintegrates quite read ily due to the alteration of its miner-
als, thus becoming porous which allows its minerals to be 
exposed to oxidation. The shattered quartzite, in compari­
son, is . practically inert to technical attack and the copper 
minerals which are deposited in the fi ssures are subject to 

·Min ing Engineers Handbook, Robt. P eele, John W<iley and Sons. 
Caving System a t Ohio Copper Mine, C. G. B3lIlI.be'rger, Eng. and Min. Journal, 

April 6, 1912. 
R. S. SchmJidt, Minring and Scientific Press, March 6, 1915. 
1Economic Geology of the Bingham Mining District, Ut&h, by Boutwell, Kei~h 

and! Emmons, U. S. G. S. Prof. Paper No. 38. 
2The Disseminail:ed Copper Ores of Bingham Canyon, Utah, by J. J. Beeson, 

T. A. I. M. E. 54 (1916). 

ditions as they exist in the mine. As long as simple water 
olutions are used there will be comparitive freedom from 

the trouble along this line but should it become necessary to 

re-use the tailing water from the iron boxes in the Mascotte 
Tunnel the necessity for acidulation would arise. The rtH1Se 
of this water has been considered because it is difficult to re­
move the last trace of copper from solution. The iron in the 
solution , on oxidizing, furnishes an excellent solvent for ox­
idized copper in the ore body which would otl.1erwise not be 
attacked by a simple water solu tion, particularly in areas fur­
nishing no pyrite to make acid in place. The open nature of 
the entire workings makes it possible to add acid at any 
place in the circuit and to modify the solution in such ways 
as experience may prove necessary. 

PRECIPITATION OF THE COPPER 

Launders have been placed on either side of the 21f2-foot 
gauge track of th e electrified mine railway in the Mascotte 
Tunnel. A total of 3200 lineal feet of launder 32112 in.x 321f2 
in. in internal cross section have been installed and . about 
1400 feet of launder outside the. tunnel are in use. The laun­
ders are' built of 2 in. x 12 in . lumber and are of conventional 
design except that solution crossovers and gates are installed 
at intervals so that the liquor may be shunted to the one 
s ide or the other when it may be desired to remove the cop­
per from a given section. There is a false bottom in tire 
launders about a foot below the solution level so that the 
copper precipitated may collect beneath this grating. Loose­
ly baled tinned scrap reject from the canning factories was 
first used, but they are now using detinned scrap from the 
Pacific Coast as the tin causes the copper to adhere too 
closely. About one pound of iron is consumed per pound of 
copper precipitated. Although the cost of the scrap is high,1 
about $19 a ton f. o. b. Lark, the smaller quantity of iron 
needed, the saving in labor and the cleaner cement copper 
produced makes its use advisable. 

The product has an excellent red color and is very high 
grade for cement copper, the February shipment running 
92.06 per cent copper. The product is shoveled into mine 
cars between the launders, and is screend to remove any un­
used iron which may be in the precipitate. Other· constltu­
ents of the cement copper are: (about) sulphur 2.24 per cent, 
iron 2.9 per cent, insol. 2.0 per cent, lead 0.12 per cent and 
there is some combined water: 

The problems that have arisen in connection ' with the 
precipitation of the copper have been about as follows: In 
the head boxes the copper has adhered tightly to the iron 



handling is of the simplest kind. A 4-inch pump directly 
connected to a 60 H. P. motor raises the water about 300 feet 
to launders over the caved area now located near the south­
ern boundary of the property. These launders are about 150 
feet in length and are made by nailing three 2 by 12-inch 
planks together so as to make a trough. The water is more 
or less distributed through two-inch holes in both sides of 
the launder. 

The solution then percolates down through 1400 feet of 
caved area, enriching itself in copper until its arrival at the 
Mascotte Tunnel where it is run into the solution launders 
as explained. An analysis of the liquor before and after it 
has traversed the stopes shows the following: 

Suspended Copper Iron Ume 
Solution _ Solids Cu Fe CaO SO, 

Canyon Water.... .122 Tr. .04.14 .954 

Solution to head 
Iron ppt. 

Iron Iron Ohlor­
Ferrous Ferric ine 

AlP. InsoL H,SO, Fe Fe CJ. 
.35 .02 neutral 

Launder ................. 168 8.0'15 .63 .55 19.95 1.44 .07 8 .34 . 32 .21 .096 
(The results are in grams per litre) 

It has been feared that the solutions might channel in 
going through the stopes and thus dissolve but little copper. 
The point had also been brought up that excessive solution 
loss due to leakage might also result. The peculiar shape of 
the ore body and the fact that its foot-wall has a talcose 
slickenside prevents excessive loss of solutions by leakage. 

I That the solution does not follow channels is shown by the 
fact that a shift of only 10 feet in the launders at the surface 
causes a slackening in. the flow of the solution arriving at 
the Mascotte Tunnel for a period about as long as it takes 
the solution to go through the stopes. When this new solu­
tion arrives at the Mascotte Tunnel its copper content is the 
same as the solution had after the lapse of a similar period of 
time when it was cycled before. Since this very small shift 
in launder spacing causes these results, it may be seen that 
the solution follows independent channels. But little sedi­
ment arrives at the Mascotte Tunnel which may be settled 
out, and this arrives only during the first half hour after the 
water which has been drained from a new area on the sur­
face has reached the tunnel level. There is but little danger, 
then, of the ore body plugging, due to decomposition pro­
ducts from the rocks. The only other danger that might arise 
and cause plugging of the ore body would come from ·the 
precipitation of basic iron salts and this matter will be gone 
into experimentally at some length. Such a possibility could 
only be shown after a long period of operation or consider­
able experiment:il work along lines following the actual con~ 

I ... 

/ chemical attagy/ Microscopic determination show the cop­
r( per Clisseminated in the quartzite to some extent, due to resil­

ification. The quartz monzonite might furnish alteration 
products that would clog the ore body. The quartzite would 
furnish none. As the Ohio Copper ore body occurs at the 
contact of the original sandstone beds with the monzonite, 
the amount of monzonite present is not large and but little 
danger is anticipated along this line. 

AGENCIES AFFECTING OXIDATION OF MINERALS 

The highly shattered nature of the rock and the porosity 
of the ore body have already been noted. In addition, the 
variability of the climate insures alternating periods of wet­
ness and dryness. The steepness of the hillside slopes and 
the elevation above Great Salt Lake give a low ground water 
level and these with the presence of pyrite greatly assist the 
oxidation of the copper minerals. Furthermore, as there is a 
rapid circulation of air from the Mascotte tunnel up through 

~ 
the caved area the oxidation is greatly accelerated. (An idea 
of the increase in oxidation given by free air circulation may 
be had by anyone watching a freshly cut face in an open cut 

\ mine.) 
On leaving the main shaft entering the tunnels leading 

/ 
to the caved areas, the temperature gradually increases, due 
to the oxidation of the sulphide minerals. The estimated 

( temperature within the caved areas is from 800 to 0 

r An illustration of oxrdation and ot-the ormation of copper 
;sulphate is observable on the surface of the tunnels leading 
from the shaft to the caved areas, large drops of water, or a 
sweating process, is readily noticeable. Further in toward 
the caved areas the entire surface becomes green, due to the 
formation of copper sulphate. It is this material which is 
soluble in the water solutions which percolate through the ' 
ore bodies and the concentration of such material on the face 
of the tunnels and drifts is no doubt similar to that which 
takes place in the caved areas which are hidd€-a,-/ Ore occur-

~ 
ing compactly in place in a mine or ly111g closely packed in a 
dum p (excepting the exposed surface) will oxidize with 
great slowness as has been shown by tests run on the dumps 
of the Ohio Copper and the Utah Copper Companies. 

METHODS OF OPERATION 

About 400 gallons of water a minute . are now being 
pumped from Bingham Canyon over the top of ' the caved 
area and about 300 gallons are collected in the Mascotte Tun­
nel by dra.inage from various properties. The equipment for 





CONSOLIDATED ARIZONA SMELTING COMPANY 

HUMBOLDT, ARIZONA 

G. M. COLVOCORESSES, September 
Twen ty - flfth 

1919 

GENERAL MANAGER 

E.S.S MITH. 
ASS'T GENERAL MANAGER 

Mr . G. ~. Colvocoresses , 
319 Ocean Avenue , 
Santa Tonica , California . 

Dear Mr . Colvo : 

Enc losed you will find an extra copy of the 

'[estern Metallurgica l Book ' s memorandum relative to the 

Lake Shore Mine ; also copy of Hr . Crawford ' s letter of 

September 18th to you i ntroducin g Mr . Johns . 

Mr . Johns and I talked for a couple of hours 

during which time I told him vhat I could of the Chlori~ 

dizing- Volatilization Process and sh owed him our small lay-

out which is about completed , being delayed onl y f or the 

receipt of the b r ic k for tl1e k iln lining , and in response 

to Hr . Johns ' inqulrj es , told h i m a lso sorrething of the 

p roposed make - up of the ~leste rn J[etallurp.:ic a l Company . 

Mr . Johns intended returrd ng to the !\'Iine at Casa Grande 

upon leavinp-' here , but he seemed to think that there was 

considerable nossibillty that Mr . Crawford would like to 

come i nt o t he ;'J . M. Co . if opportunity were afforded him, 

and he understood fully the wor k thl:}t had been done and 

the plans in prospect. 

I told Hr . Johns that you would pro babl y be back 

in Los Angeles shortly after the first of October , and he 

suggested that if you 'Ii1Ould care to co nS ide r Ur . Crawford 



- Mr. Colvo - ~2 . 

as a subscriber fo r the VI . I'T.Co . that you call upon him 

to discuss t he matter . In any event it is poss ible that 

you Vlou l d li ke to meet Mr . Crawford and talk over with 

h i m t he Lake ~hore p roperty whic h seems to offer good oppor­

tunity for ope r~tion by the C-V p rocess . 

Judge Gerard , f ormer Ambassador to Germany who 

married one of Marcus DaJ.y ' s daughters , is administrator 

of the Estate according to Mr . Jo hns and directs the finan ­

cial policy thereof , and t he ventures into whi ch t hey enter . 

He is expected to be in Los Angeles between October 5th and 

10th and Hr . Crawford is de s irous of having at that time 

i f possible , at lea st some preliminary report on the results 

of our volatilization tests on the lake Shore Ore to place 

before Judge Gerard , and I told Mr . Johns I fel t sure we 

could have somethil'1f" for him for that ti me . 

Ar . Johns a l s o snoke to me of another proner ty 

t hat mi ght offer an o!'portl.mi ty f or the -7estern Metallurgical 

Compan:T . It i s located somewhere i n the vi cini t y of Globe , 

Ar iz. , is te n miles frolIl the railroad , and i n about 1914 was 

under option t o the Dal y estate f or the SUIll of "-w 560 , 000 . 

The Mine i s des cribed as occupying a small i ntrus ion of 

monzoni t e in a diG>,r i t ic count r y rock and development work 

and drilli~g by t he Dal y estate and others is s a id to have 

developed a ha l f million t on s of are averaging almost 3% 

copne r and i ndicating poss ibilitie s f or a total tonnage of 

t ViTO to th ree t i ms that amount . The ore occurs as a small 

deuosit of the disseminated tvne and averages whe re of 



- Mr . Colvo - #3 . 

commercial grade about 1 90 ft. in thickness and covers 

an area some 600 ft . long by 200 ft. wide . The ore is 

largely chalcocite and cOlllIrercial only in the zone of 

sec ondary enrichment, but some of it is of unusually good 

grade carrying 5 to 6 ~ co pper and it will be noted that 

the general average as stated by Johns of almost 3 fa is high 

for a deposit of this t ype. 

The property as developed by the Daly Estate did 

not nrove of suff icient size to warrant the pur chase price 

asked and the option was accordingly ~linquished . Since 

then a Company has bee n organ ized to work it and has mined 

and shipped to smelters a small amount of the higher grade 

~ ores, probably$lOO ,OOO worth but the company got into finan­

cial difficulties and the property has been sold for taxes 

for a comparatively small sum(~t3o/~ ~~). 
Apparently Crawford's relations with the owners 

were not of a very r leasant n &ture and he now evidences no 

interest in the property in talking to Johns, altho he is 

said to consider it to haye much zrerit and to be a go od 

buy at the reasonable fi gure which Johns thinks it could now 

be obta ined fo r. Johns feels that he can get co~ies of the 

reports on the property showing the drill hole logs and 

record of the sampling of the undergrolmd v1 orkings , and 

I suggested to him that we would be very glad indeed to in­

vestigate t he property if he were able to place the whole 

thing before us in g ood shape with an option at a reas .nable 

price and with copies of 
work. 

the reports and records 

Yours~y, 

of development 



Mrs. Sophie Smith 
County Recorder 
Pinal County 
Florence, Arizona 

Dear Mr s.. Smith: 

May Zl; 1955 

We would ' like to know, at your earliest convenience. who now own. 
and who pays the taxes on the Lake Shore Mine loeated 35 mil •• south 
of Casa Grande. 

We would a1.0 like to know the addre.1 of the party paying the taxes 
on this property. . 

Thanking you. we remain 

Very truly your •• 

ALLISON STEEL MANUFACTURING COMPANY 

W 
L 
A 

I 
e 
f 

.:, , ,',., 

W. L. Alllaon 
Pre.ident 



Mr. Wiley Parsons 
County Tax A •• e.sor 
Pinal County 
Florence, Arizona 

Dear Mr _ P ar .tOD$: 

May lol, 1955 

We would like to know, at your earliest convenience, who now owns 
and who pays the taxe s on the Lake Shore Mine located 35 mile •• outh 
of Casa Grande • 

. We would a180 Uke to know the address of the party paying the taxe. 
on this property. 

Thanking you, we remain 

W 
L 
A 

• 
• e 
f 

Very truly yours, 

ALLISON STEEL MANUFACTURING COMPANY 

W. L. Allison 
Pre.ident 



a_ M. !4o",ct. Jr. 
Ellattaeel' 

IlIIIIlQIra, Ollo .. a, Mexico 

De... 1"1 DeS: -

y z • 19S5 

T you fo .. yoUI' very nice 1 Ual' of May Z6. 1 55. I dOll't kllow 
lUlythilll .'-o'lt the atto. 'I III Ca •• Or e, Q7 who ,. Uent could 
b .. I Call •••• e you of 'hi •• 

My I'e ••• for 100ldGi IDto' • property wa. bee ...... I kIlow that 
they &I' ,olD, to braUd .. amoola plant 11' An ••• aorne" ce aad l t 
m-! ht. be poa.lble that U we coal I t oal heap _oo",b. 4 the 
priCie of coppe ... tay. hlah C.,u,h. W. pro I'ty w.ht be wOJ"Jr.ed 
at a pl'ofU ad 1 waDt you to kllOW that 1..- 101111 to .et &hold of you 
oulD. • Frdk LeODaI'd 1 uU-. Mootaaa ••• if I eaa wcwk 
ut .ome kt d of • d a1 with Wm. 

I waIl1 to take thi. opPOl't_ay of thuklft YOII for aU .... t favo .... 

L 

4 

• f 

Vel'Y t uly your •• 

LLISON 'l'EEL M UF ACTU IRQ e MPANY 

• J.,.. lU.o 
.... ideat 



1'1 : 

I". to 

• • f 

• L. Ill. em 
, •• ldeat 



ALLISON STEEL MANUFACTURING COMPANY 
JOBBERS. FABRICATORS AND ERECTORS 

GALVANIZERS - HEAVY MACHINING 

MEMBER OF A . J. S. C. 

ARIZONA DISTRIBUTORS 

MILO STEEL 
STRUCTURA.L STEEL 
REINFORCING STEEL 
ORNAMENTAL IRON 
STAINLESS STEEL 
BODY STEEL 
CRUCIBLE DRILL STEEL 
MORSE TWIST DRILLS 
BOLTS - - NUTS 

FENESTRA STEEL SASH • WAYNE ALL·STEEL BUSSES. GAR WOOD HOISTS 
H . H . ROBERTSON CO . METAL DECKING. OVERLY DOORS AND FRAMES 

Mr s. Sophie Smi th 
County Recorder 
Pinal County 
Florence, Arizona 

Dear Mr s. Smith: 

19TH AVENUE AND SOUTHERN PACIFIC TRACKS 

P . O . BOX 6067 ALpINE 8 · 7731 

PHOENIX . ARIZONA 

May 21, 1955 

DUMP BODIES 
TRUCK BODIES 
SPRINGS 

HARDWOODS 
GRADER BLADES 
METAL AWNINGS 
FIRE ESCAPES 
STEEL BUILDINGS 
RADIO TOWERS 

We would like to know, at your earliest convenience, who now owns 
and who pays the taxes on the Lake Shore Mine located 35 miles south 
of Casa Grande. 

We would also like to know the address of the party paying the taxes 
on this property. 

Thanking you, we remain 

W 
L 
A J 
s 
e 
£ 

Very truly yours, 

ALLISON STEEL MANUFACTURING COMPANY 

~ 

.~~ 
W. L. Allison 

President 



ALLISON STEEL MANUFACTURING COMPANY 
JOBBERS. FABRICATORS AND ERECTORS 

GALVANIZERS - HEAVY MACHINING 

MEMBER OF A. l. S. C. 

ARIZONA DISTRIBUTORS 

MILO STEEL 

STRUCTURAL STEEL 
REINFORCING STEEL 
ORNAMENTAL IRON 
STAINLESS STEEL 
BODY STEEL 
CRUCIBLE DRILL STEEL 
MORSE TWIST DR ILLS 

BOLTS · - NUTS 

FENESTRA STEEL SASH • WAYNE ALL.STEEL BUSSES • GAR WOOD HOISTS 

H. H. ROBERTSON CO. METAL DECKING. OVERLY DOORS AND FRAMES 

19TH AVENUE AND SOUTHERN PACIFIC TRACKS 

Mr. Wiley Parsons 
County Tax Assessor 
Pinal County 
Florence, Arizona 

Dear Mr. Parsons: 

P . O . BOX 6067 ALpINE 8·7731 

PHOENIX . ARIZONA 

May 21, 1955 

DUMP BODIES 

TRUCK BODIES 
SPRINGS 
HARDWOOOS 

GRADER BLADES 
METAL AWNINGS 
FIRE ESCAPES 
STEEL BUILDINGS 
RADIO TOWERS 

We would like to know, at your earliest convenience, who now owns 
and who pays the taxes on the Lake Shore Mine located 35 miles south 
of Casa Grande. 

We would also like to know the address of the party paying the taxes 
on this property. 

Thanking you, we remain 

W 
L 
A 

s 
e 
f 

Very truly yours, 

ALLISON STEEL MANUFACTURING COMPANY 

k~ 
W. L. Allison 

President 

We have this property in the name of the Treasure 
State Mining Co. 

The 1954 taxes wereepaid by Mary S. Leonard. 4 C.L. G.O.P. Naco, Ariz. 

I hope this is the information that you desired. 

W.F. Robinson 
Seputy Assessor 



,/ 

141". Mary S. LeoDaI'd 
.. C. L • . G.O. P. 
Naco. ArizobA 

Dear Mr •• Leonard: 

May Zf. 1955 

OIl .fUlle 24th. 19S4 we wrote a letter to Prazak M. Leo_I'd relu4tDg 
tbe ,Lak4l! Shor. MlId-q propert.y, .1.0 lut.owsa a. the Tre.'Ul'c State 
MiDlll1 Company. and have DOt had .. reply to ou letter • . A copy 
of tha·t l4=tter I. enelaaed her.with. . 

PI ue advi •• U you would be lnt.JOe.ted 11l could.l'illl a deal. 

VI 
L 
A 

• e 
f 
EDC .• 

Very truly yov., 

ALUSON STEEL MANUFACTUalNO COMPANY 

y: 
• L.lllion 
P .... leSeat 



Mr. Frank M. Leonard 
4C - O.P.O. 
Naco, Arizona 

Dear Friend: 

June 24" 1954 

I am writing you a letter to get a little bit more information on the Lake 
Shore Mine. You remember once before I correspouded with you in 
regards to this property. I eantt help but believe that there is aome way 
that some money could be made out· of this property. 

I have a very fine young chemist who work. for me now and I think that 
maybe I would like to do a little work on this mine. Of course, before 
X did this I would w8.llt a letter from you first giving me the privilege to 
do this and giving me an option ona royalty baaia and the price that you 
would ask for the property if at the end of a certain time 1 would want to 
take it over. 

Now, if thi. property ia available for a deal of this kind, I would be glad 
to hear from you. 

I remain 

W 
L 
A 
• 
• e 
f 

Very truly yours, 

ALLISON STEEL MANUFACTURING COMPANY 

W. L. Allbon 
President 



F RAN K M. LEO N A R D . J R 

M I NING ENG I NEER 

Mr. W.L. Allison 
P.O. Box 6067, 
Phoenix, Arizona. 

°llUOZ1.IV 'OOliN 

'·O· d·O -otr 

----
,.--, -.---­
- ..... ~.--..... - ... ~-----.-..! 

- --



Mr. N. Frauk Leonard 
20 South Emmet Street 
Butte, Montana 

Deal' Sir: 

May 28, 1955 

I am ,elldira. you a copy of a letter ll'eceived from Mr. Frank M. 
Leonard. :rr. .0 that you kind of have an ide. what ba. been 10inl 
on. 

1 would like to know if you people would be intere.ted in maldna .ome 
kind of • deal on thi. property and if ,0 would you let me bow what 
kind of a deal you have on it. 

1 remain 

VI 
L 
A 

• • 
f 

Very truly your., 

ALLISON STEEL NANUFACTUIUNG COMPANY 

By: 
W. L. AUt,on 

Pre.ldellt 



ay Z8. 19S5 

.ar Sll'J 

1 aM ... dl ... you a copy of • 1.Uer I reel ••• Irolll MI'. r ... N .. 
L ollU'd. 1ft. 80 Pl- t yo" ki." of have _ '4.. hat baa be •• ,olDI 
OD. 

1 would Uke to lmow if you people would be _'er .... d 'a rD..ldq .ome 
kba of •• &1 on tld. propeJ'ty aDd U .0 wollld you let me kaow _at 
kl of a 4eat yo. have OIl tt. 

1.- mala 

W 
t. 

• • e 
f 

Very tff"ly yop., 

ALLISON T L UANUFACTUIUNG C MPANY 

y: 
• L. Allb 
Pr •• t . • at 



1 ... at 

• • • f 

.,.a,ts 

Very • .at., ,0 ••. 
LOT ' L .. ""~~'" 

• « UaOIl 
P .... , •• 

• Fl'aak M. 
• be •• ' ,01 .. 



Mr. W. L. Alllaon 
AIUaon Steel Mfg. Co., 
P. O. Box 6067 
Phoenix. Arizona. 

Dear Mr. III eon: 

Frank M. Leonard, Jr. 
Mining Engineer 

CAnanea, SOl1ora, Mexico 
May 26, 1955. 

MaiUng Addre .... ___ 

4 C .. o. P. o. 
Naco, r{zona 

I wi.h to acknowledge your letter to Mrs. Leonard of May 24 a. well aa 
a cbpy of one .ent to me which wae never received. Mall to Naco i. forwar­
ded to me in Cananea by private carrier, and may account for my not having 
received it. 

1 have but ~.cenUy had two telephone conver.ation. relative to the Lake Shore 
Mining property from an attorney in Ca.a Grande, Arizona named Raymond 
Peter.on. Mr. Peter.on guardedly avoided naming hi. client .0 I am unable 
to connect hi. inquiry with the arrival of your letter. Even though this la of 
no particular import, would you be kind enough to .ati.fy my curiosity? 

Conaiderable work of a meta1lurgical nature baa been done on Lake Shore 
ore, which up to the present time, has yielded nothing of .an encouraging nature. 
It .eem. odd that a moderate .ized orebody, auch a. exiata at Lake Shore has 
proved .0 difficult of benefielation by modern metallurgical method.. YOUI' 
idea confining your effort •• olely to the treatment of the ore la quite .ound. 

( 
It would perhapa be better for you to write directly to my cou.in, Mr. N. Frank 
Leonard, 20 South Emmet St., Butte, Montana who la in direct charge of the 
Trea.ure State Mining Co. aUair., and take up the matter with him, directly. 
It ia extreCle1y difficult for _ple, living in a foreign country, to act in other than 
an advlaory capacity. 

Your. truly, 

(.igned) Frank M. Leonard, Jr. 

cc - N. Frank LeODaI'd. 



MI'. W. L. Allison 
1I1ion Steel MIa. Co •• 

P. O. Box 6067 ' 
, Phoenix. Arizona • . 

Dear Mr. lli80o: 

Frank M. Leonard. Jr. 
Mining Ellglneer 

&Ilea. SoQOra. M xico . 
May 16. 1955. 

MaiHog Addr ..... -at 

4 C - O.P.O. 
Naco. I't~ona 

I wish to cbowledge your letter to Mrs. Leonard of Mar' 14 a. weU •• 
a cbpy of .0Qe ent to me wblch w •• Il vel' received. Mal to Naco ,. forwu­
dad to me io Cananea by private carrier, and may account for my Dot havins ' 
r celved U. 

I have but .ecenUy had two telephone CODverations relaUve to the Lake Shore 
Mintn property trom a. attorney in Ca.a Grande, rison. named R ymoDd 
Peter.on. Mr. Peteraonuarddly avoided zuunloS IUs cUent .0 I am unable 
to connect hie inquiry with the arrival or yot,P' 1 Uer. Even thoulh this ts of 
fto particular import. would you be kln4 Dough to .atisfy my curtoslty? 

Conliderable work of metallurgical nature h ... beell clone 011 Lake Shol'e 
ore, which up to the pre.ent time, baa yielded ftOthlllg of &Il ncouraalna natUl"e. 
It aeem. odd that .. moderate .taee! orebody •• ueA a* exlst. at Lake Shore h •• 
proved .0 difficult of bebeficiation by mod I'D metallurgical method •• Your 
ielea coDllnlq yOUI' effort •• olely to the treatment of the ore t. quite sound. 

It would per ape be better for YOll to write directly to my COU.lll, MI'. N. rank 
LeODaI'd, 20 SolIth mmet t. t \ltte, Montana who is in cUr ct charle of the 
Treasure State Minii'll Co. affair., aad take up the malter with him, directly. 
It l. extremely dlUicult for lIple, llviq in a foreign country. to act t.o other than 
an advi.ory capacl ty. 

Your. trWy. 

(.tped) Frank M. Leonard, Jr. 

cc .. N. Fr&Dk LeODaI'd. 



F RAN K M. LEO N A R D . J R 

MINING ENGI NEER 

Oananea, Sonora, Mexico. 
May 26, 1955 . 

Mailing address----4 0- O. P . O. 

Mr. W. L. Allison, 
Allison Stee l Mgf . 00., 
P . O. Box 6067. 
Phoenix, Arizona. 

Dear Mr. Allison: 

Naco , Ari zona. 

I wish to ackno wle dge your letter to Mrs . Leonard 
at May 24 a s well a s a copy of one sent to me which was never re­
ceived. Mail to Naco ie forwarded to me in Cananea by private carrier, 
and may account for my not having received it. 

I hav e but rec ently had t wo telephone conversations relative to 
the Lake Shore Mining Property from an A.ttorney in Casa Grande, Arizona 
named Raymond Peterson . Mr . Peterson guardedly avoided naming his 
client 80 I am unable to connect his inquiry with the arrival of your 
letter . Even though "thi s is of no particular import, would you be kind 
enough to satisfy my curiosity? 

Considerable work of a metal l urgical nature has been done on Lake 
Shore ore, which up to t h e present time, ha s yielded nothing of an 
encouraging nature. It seems odd t hat a moderate sized orebody, such 
as exists at Lake Shore has proved so difficult of benefi ciation by 
modern met al l urgical methods . Your idea confini ng your effort s solely 
to t h e treatment of t h e ore is quite s ound. 

It would perhaps be better for you to write directly to my cousin , 
Mr. N. Frank Leonard, 20 South Emmet St . , Butte, Montana who is in 
direct charge of the Treasure State Mini ng Co. aff airs, and take up 
the matter with h i m, directly_ It is extremely difficult:fl>l' me, living 
in a fOrei gn country, to act in other t han an advi sory capacity. 

Yours truly 

,~')-r;/J)n ~ 
nank M. LeonaI'dJr: 

c . N. Frank Leonar~ 

/ 
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