
OFFICE' OF THE COUNTY TREASURER 

Southwest Metals Co., 
Humboldt 

Prescott, Arizona, Sept. 14, 1936 

This is to notify you that I will offer at public 

/ 

sale at the office of the Treasurer of Yavapai County, Ari~ona, 
on the 28th day of October, 1936, and on the succeeding days, 
so much of the following described real property, upon which 
there are delinquent taxes, as shall be deemed necessary to pay 
the taxes, herein below set down, together with the interest, 
penalties and charges thereon, to-wit~ 

DESCRIPTION 

DeSoto Mine PeCK District 
Water Lode, Enterprise, Tidal Wave, 
Favorite, Iron Clad, Arizona Chief, 
Fortune, Grand View, Elephant, 
McKinley, Anchor, Whale, Copper Bar, 
HomestaKe, Washington, Garfield, 
Hot Number, Copper Link, Copper LinK 
Millsite, 
Blue Bell Mine--~ig Bug District: 
Blue Bell, Bl ue Buck, Blue Coat, 
Blue Thunder, V'ictory No.1, No. 2 
No.5, No.6, No.7 

No. 1474 Total Delinquent Taxes 
Penal ties • • • • • • • 
Interest ••••• • • 

Acres 

10500 

7000 

Total value 
of Property. 

17,500.00 

• • • • • • • 423.50 

2~ .. 27 

452.77 

• • • • • • • 
• • • • • • • 

TOTAL 

Very truly yours, 

David H. Biles, County Treasurer 



SOME NOTES REGARDING DESOTO MINE 
lAPPARENTLY MADE IN SEPTillBER OF 1929} 

The Buste~ Cut and Buster Stope show oarbonate 

ore which carries about 3% copper and carries good values in 

sold and silver and some ore shows also in the tunnel which runs 
, 

to the south of this. All this work is in the hanging"wall of the 

worked out stopes and to the north of them so that there 1s a chance 

that considerable new ore may be found In this section of the 

property • 

Further to the northwest there is good ore 40' 

down in the old so-called Treadwell Shaft and some new ore has 

reoently been found in the Whale Claim from which it appears that 

there is a chance to develop additional ore shoots of some size 

to the north of the old workings and in the hanging wall where 

there is a good outcrop on the hill. 

A big new stope has been opened up from the Double 

o tunnel. This ; is about 300' long and 80' west of the outcrop 

and has now been mined down for 100'. "There is a chance that this 

ore will continue downwards in the hangi ng wall. 'l,hQ t:.;ore is 

irregular in value but there is some fine material and recent 

shipments carry 8% copper. It is now being mined by a 

length of 60' and a width of 25' but the main body is rather low 

grade. There are additional values in the hanging wall, some of 

Which will go 31% oopper. 

Low Grade oxidised ore lies to the north and in 

the foot wall from the Double 0 Tunnel under the outcrop and 

along the Chaffee, the end of which is probably 30 to 40 feet 

above the top of our old 130 Stope, known as Nigger Heaven, 
rll 

where the ore had a width of 30'. The Double 0 ~unnel is 40' 

above the 100' adit which had an elevation of 6169' above sea level. 
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The elevation of the 200' level was 6105'. 

The main ore reserves at present comprise the 

oxidised ore above the Chaffee Tunnel and extending to the 130' 

stope and below this perhaps to the old 100l level. There is 

also sulphide ore below the Double 0 Tunnel which may extend 

downwards in the hanging wall along side of the old stope. There 

is ore in the Buster Cut which Chaffee estimates as amounting to 

12,000 tons and there is ore in the north end of the 200' and at 

the south end of the 200' and extending through to the 230'. 
There 
i t is low grade ore in the footwall of the 100' level where the 

swinging bridge was constructed across the top of the old stGpes. 

Chaffee thinks that the Whale and other shoots rake 

very sharply to the south so that this ore would extend downwarde 

passing over the drift and stoplng which we had in the ~outh drift 

from the Whale 'l'unnel and i 1J might be found 200' or more beyond 

the south end of our drift. 

There is some very good ore in the north end of the 

300', i. e. above the 32~~ stope ~nd extending towards the 330'. 

On the lhchor Claim it is said that there was found 

a vein with high silver values on which was sunk a 50' shaft 

many years ago and this was 'called the New York Mine and is in 

New York Gulch, 3/4 of a mile Southwest of the Whale 'I'unnel. 

Below this is a n outcrop of quartz showing copper,r all of whic~ 

be found Q th eon tour a·p -which 8:8 Irla'de by i{-oC"C'S. 

mhaffee thinks that the're is a good chance to follow 

up the fault above the eoo' level and just beyond the winze and that 

this might run up into the ore and extend d' UllW .. :rds on an incline 
to the old Treadwell shaft, in which he has aueady found 
some good value s. 

'~ 
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DE SO TO J1INE 

CONSOLIDATED ARIZONA SMELTING CO . 

Annual Report 

1915 

'rhis mine was re-opened and fully equipped during 1915 and 

shipments of only 8 , 360 tons were made , although 12 , 000 tons of addi­

tional ore was broken in the stopes rea.dy for shipment at the end of 

the year . 

Development : 

Our deveLopment TIork consisted entirely in extending the 

11mi ts of the known ore shoots and so far we have not found any really 

new ore but have merely deli.mi ted the ore bodies hich were Vlorked in 

part by for.mer management before the mine was nost injudiciously 
. . 

abandoned . Cost of development was ~5 , 328 . 8l ; equal to $0 . 70 per ton ore 

shipped. 

t>roduction! 

/ mhis amounted to 8,360 tons, contain1ng on the average gold 

and silver to the value of ~1.50 per ton and 3 . 5 per cent coppe • 

At date of writing we are shipping at the rate of 100 tons 

per day and expeot to ship upwards 01' 40 , 000 tons during the present 

year. 

Working Costs: 

Cost of production at the outset was naturally very high , 

and has averaged 4.633 per ton f.O.b. Humboldt , everything i ncluded . 

The cost has been falling st adily and was 3 . 58 in December and it is 

our expectation that during this year the average cost ill be lower . 

The railroad fl'eight on the ore is . 0.70 per ton against %;0.35 per to n 

from Bluebe~l to Humboldt. 

Ore Reserves: 

Before we deoided to reopen and equip thi s mine a careful 

estimate of ore left in the old workings showed a reserve of 32 , 000 

tons. On January 1, 1916, the reserve was estimated at 65 , 000 tons , 

and at date of writing it may be estimated at 75 ,000 tons , with an 

average value of ~1 . 50 in gold and silver and 3 . 75 per ~ent copper. 
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AGREE ENT 

mIS AGREEMENr ntered into tw en G. M. COLVOCORESSES 

or Pho nix, Arizona .. party ot the t~8t part, and OHIO OOPPER 

OOMPANY OF UTAH,> a .Maine corporation; party of the second p rt, 

WITNESSETH: 

First party has brought to th attention ot the s cond 

party the following descr1 ,4 p tented lJ11n1n, ol81ms 81 tuated in 
, 

Big BUS Mining Dl.-tr1ot, Yavap 1 County, Aruona: 

{/t'( \. .. ". 
De Sato GrouR ' e 4 

Water Lode ,.­
Allohor /"' 
~terpr18' -

al • .-
Tidal Wave .... 
Copper BaX' -' 
Favorite ./ 
Romastake ,­
Iron Old 
Wsshln .an' .~ 
Arizona Qhler ~, ~ 
GartleJ:d . : :'# ' 
Fortune :. rIO '" 
Hot Numb~:': ~ "a.,' 
Grand V1ew ? 
Oopper L1l1k r 

Elephant .-
MoK1nlf>Y 

!llue Bell Grqup 

Blue Bell / 

Bl\le luok / 

Blue Co t / 
/ 

Blue Thunder /' 
/ 

7. 

" al~ of ~ioh are hereinafter somet1Ines l'eterred to as the M1n1ng 

~operty." 
-....... First Party has informed seoond party that the m1n1us 

property has been Bold rOJ taxes and that the tax titles Qan be 

I~ . 

acquired tor not to exoe f 2~OO.OO. F1rat and seoond parties 

have been adv1sed that 1~order to make th titles to the minins 

property aoceptable it w1~1 be necessary to foreolose th tax 

lien when so aoquired and to quiet title to the mining properly; 

that the cost ot suoh proceoding will not exoeed 500.00 and th t 

such a decree oan be obtained in tram 75 to 90 days. First party 

has represent d to second pQ.rty that an expenditure ot not to 

exoeed 2,000.00 during the period Wh n suoh d cre is being 

- 1 -

. -- - - ----~ 



\. 

AGREEMENT 

THIS AGREEMENT entered into between G. M. COLVOCORESSES 

of Phoenix, Arizona, party of the first part, and OHIO COPPER COMPANY 

OF UTAH~ a Maine corporation, party of the second part, WITNESSETH: 

First Party has brought to the attention of the second party the 

following described patented mining claims situated in Big Bug Mining 

District, Yavapai County, Arizona: 

De Soto Group 

Water Lode 
Anchor 
Enterprise 
Whale 
Tidal Wave 
Copper Bar 
Favorite 
Homestake 
Iron Clad 
Washington 
Arizona Chief 
Garfield 
Fortune 
Hot Number 
Grand View 
Copper Link 
Elephant 
McKinley 

Blue Bell Group 

Blue Bell 

Blue Buck 

Blue Coat 

Blue Thumder 

Victory No.1, No.2, 
No.5" No.6., No.7. 

all of which are hereinafter sometimes erferred to as the "Mining 

Property. II 

First Party has informed second party that the mining property 

has been sold for taxes and that the tax titles can be acquired for not to 

exceed $2500.00. First and second parties have been advised that in 

order to make the titles to the mining property acceptable it 

will be necessary to foreclose the tax lien when so acquired and 

to quiet title to the mining property; that the cost of such proceeding 

will not exceed $500.00 and that such a decree can be obtained in from 75 

to 90 days. First party has represented to second party that an expenditure 

of not to exceed $2" 000. 00 during the period when such decree is being 
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AGREEMENT 

THIS AGREEMENT entered into between G. M. COLVOCORESSES 

of Phoenix, Arizona, party of the first part, and OHIO COPPER COMPANY 

OF UTAH. a Maine corporation. party of the second part, WITNESSETH: 

First Party has brought to the attention of the second party the 

following described patented mining claims situated in Big Bug Mining 

District. Yavapai County. Arizona: 

De Soto Group 

Wat,r Lode 
Anchor 
Enterprise 
Whale 
Tidal Wave 
Copper Bar 
Favorite 
Home stake 
Iron Clad 
Washington 
Arizona Chief 
Garfield 
Fortune 
Hot Number 
Grand View 
Copper Link 
Elephant 
MCKinley 

Blue Bell Group 

Blue Bell 

Blue Buck 

Blue Coat 

Blue Thumder 

Victory No.1. No. 2.. 
No.5. No.6, No.7. 

all of which are hereinafter sometimes erferred to as the "Mining 

Property. " 

First Party has informed second party that the mining property 

has been sold for taxes and that the tax titles can be acquired for not to 

exceed $2.500.00. First and second parties have been advised that in 

order to make the titles to the mining property acceptable it 

will be necessary to foreclose the tax lien when so acquired and 

to quiet title to the mining property; that the cost of such proceeding 

will not exceed $500.00 and that such a decree can be obtained in from 75 

to 90 days. First party has represented to second party that an expenditure 

of not to exceed $2..000.00 during the period when such decree is being 



.eoured Will • auttioient to Qll8n port1ona ot the Blue Bell 1na 

:to the 500 level, UDle s the water .h8ll have risen ove tut 

poInt, :to p $1 t cheok sampl1ng, to estimate th or tonnage and 

to run flotation teata. F1rst part7 haa propoaed to .. 00n4 partt 

awna, to 

wits not to ex .e4 5,000.00 in order to en ble t1rst party to 

ooamp11sh the foregoing and upon c p1etio11, the Intere.ts ot 

the partie. in 8a14 aoqu1r t1tle8 shall b on the bi.1a ot 60~ 
, 

1i1 the tirst part,. and 40J' 111 eooM party, suoh 1nterest to be 

subjeot to ohange s her 1n&t'er •• t forth. 

NOW THEREFORE, in aonsideration ot . the premiae. and of 

the mutuaJ. agre.enta and oovenants herelnafter oonta1ned the 

partle. hereby agree as ~ollowal 

1. 11rat 'party 1fill make avallable to the second ~Y' 

and 1ts nominee copi • ot al.l reoord., report , mapa and other 

4ata re1at1T t all ore looated in the m1ning property aDd Will 

aat tor and a •• lst .eoond partY' and It. nomine. in all partl­

oulars In' .eouring .ai4 tax titles an will m8.ke avallable W 

.eoonA partY' at all ttme while thl. ~ ment 18 1n ettect hla 

lmowledge respeoting the mining property and the ore deposita 

therein. 

2. Tax t1 tl.s to th mining property ahall be aoquired 

through first party but ~or and 1n he name ot I. G. Snedaker ot 

Sal t Lake Oounty, Utah, tunds theretore, not to 8XC8 t2CSOO.OO 

1n th aggregate, to be advanoed by seoond party to tirst partY'_ 

The aald tax ti t1e. Shall remain In the name ot ]E. G. nedak r 

tor the benetit ot a.ooDA party untU allot the terms and Gon-

41 tiona .et forth 1n para~.pl,la 1, 2, 3, " and & h reot have 

b.en fultilled by the tirat partY', whereupon the sa1d E. G. 

Snedaker shall make a deolaration ot trust to the ettect that he 

hold. 6~ thereot tor the U8e and benetlt ot flrst party and 40% 

thereot tor th u. and ben&tIt ot aeoond party. 

- a -



I. Second p~1' 1J1U adyan e to tiret P~"Y not 'to 

$00.00 'lor the pur:pQ •• ot. rON~lo.ing th lien ot the tax 

t1 tle. 80 aoquired 1n th name ot E. G. Snsd er and seouring a 

tl111. to the nLi!l~ prop rty, Whloh firat rty 

• G. an_duer Who IhW be 

. :t1 tied to reo 1ft tor ~h. enetl' ot 8800nd par Y' I!ln)" monies 

that m.ayr bt pal title. quire by 

, 0, Sne4aker. 

4. SeqQD party .111 4Tano. to ~1r t 

rtlona. ot the Blue 

Bell )(ine to the 500 rev.l, uD1 s the water shall hay rl •• n a­

bOve that pOint, .utt101ent ~o permit .econd party to oonduot a 

oheak' sampling, 8.ttmate th.l'~ace and to make flotation 'eata, 

l' be1Jlg the intention ot the pant.a ·that uoh .. ~ will b oon­

duoted during 

the aotion lo toreolo •• th t l1ens an to quiet tltl 111 be 

· 0 ~plet. h1& prOTision 

i thou t further :xpenae to .eoad ~r.t7. 

5. aaoon 

the oonduot of the aot10n to toreoloae the t x Ilene, and to quiet 

t1tl. and the .a1d op.n1~ ot the Blu. Bell 1na to t.~n te ita 

part1o:1pat1on In the t%'tlllAetiOJ1 and tirat party _hall thereupon 

return to e on4 party ~ moDie :Cheretotore .4Tan 84 ~ h1Jri and. 

n " theretofore e%pend 4 or .0 11 "a tor the ~ •• a above •• t 

t already been. oonaummat&4. It s80on4 rty 

exerol... th18 optio 

ther tt r have ~ r18h\, t1\le or 1a .rest in or to any ot the 

said malng property, bU . ahall aau •• .-up equl'ty 11'4- .... aa maJ' 

en acqu1red by l' or 1 t gent to be tran.t.rr. to tlrs 

panT. 

- s -



aha1 1 quiret a. pron.d bo.. and • d.oree ured 

toreolo.~ ~ ,"'ax 11eD8 'heNO an 

... ond. ~7 .ball 11 .,. ,ro",14.4 not 1 ••• than 1,000.00 tor _. 

~.. or ~q })Onlona ot the BlU. Bell MID. ",0 the 100 

1 ,..1 .. alion l.W ., ad .ft a"Yanoe4 .. "".p~ 

aeaerlbea ~ •••• 

Ji1~ ~:p.rt7 shall " I~ ill tn-at pan.,. ant 40_ 1Jt .. 00 cl 

)*.rt7 an th .1 B. G. SDa aI', 111 who •• a.. h. 1 le, .hall 

ft beell :taken. Shall b. W14er the oWaatlon ot m.ak1q a 

'ecilan. 10 of '1'U8~ to ette ". 

a:r:rle. out hi. 01»11 .. ,10.. \In ~ll in ~ 

t n4 pertoru or omel the • 

aDd us. tor his ~:r onal aooount .a a on 14ere11oD tor ~. 

a... 1f U1. _tween the •• 'hal 8xpeo. pour 

1Wri. 

_11 Utter-

.. n'1OJl ... JitU1aWIl •• ,matea 00. ot F~ ,he ux 11-ne, 

• oourt 4 rea and 4 .... ~ the .,at,.. FO,. l' 8..D4 NO~DC 

Jm1 of til. B1 • BeU Kiae a. 11m.1teC 4 ,. ozlJM4 a'bori. 

It 1. alae ~.4 the' auOb ..,.ua 10a, 1t U7 t ah.l.l "he 

oal,. ""'11' :Whioh 11ft partT 811&11 _title' '0 reo 1.,.. !l~ 

er'ak.. t render an4 

tor ..-:r.0lial PIe .... lmolft 111 pel'tom.l Me obl1'-'10u liJl4er 

'h. 'er.aa ot thi. ~ .. an'. 0 her •• ~ ••• or aot •• lr aR7. 

lob. are not lpula'ft bena Whi_ •• OOlll . UV lI&7 1 '.r 

require or 'fir. par"". shall be made th .aubjeot of _b •• quo' 

.. -



.. .. 'lie ,Pirtle' .~'o. 

e~ n lth.r ~t the ~nt1nsan le. 4 

III 12: haa oOeu:.t'r A, "thl '7 • all h ;'f'G the r1~ , 

Ueft1a. .1 flier 'h '$l.lcnd.nc opt1ona. «ft' 11'1 he .T_n" 'th " 

•• ooll4 p.r" .... , )l&' •• 1'01 •• ' l 'ther of: h ... 01'10 1t1tbia" 
it}.. ha. ~ •• qu1 , 4. tben ad 

1n tha' .,-.n1;. tin:. p . 

U ~a.. Ph (' ) har.m.r 

( ) Fint tOlU! exptnA maU. f ' nil b111_-
, 

"lou u4 ~qt.t1l)J" of ~ Bll.'l. 11 V1ne end t07! ~. 

:r ioD tlot.tlOll JIm, .t ab01l1 

tOll. ' roTl 10 of » ail4 

ott1' •• 'bUll i~ au""!. t C-_ the.o .tio. tit 

proX'1Q.te17 SQ Dplo.,.. 1m ' 'or "the Pl 

l1ue B.ll .1~. n _ baat. 0 ptoiuo aJP~~'.17 

per'" r~r 'lht W1l)O ••• 01 this afP.'e lor .v.v' 

1'00.00 so _2.Peli4a 'bt, ••• on ' :garty' "he inte"_' of 

.eGon per'1 la ,he lii1n1as P1"OP rty.. l!lproY.ellta 

Ibtil ll'J'C aa • .l~ ' d ~ 1ll.t rea1; Of the n 111 pen)" 

shall ,.ore •• I" nd .he ame .1'a'. t horee.a. 

a.or, at &hall 0 taia tor traotloaa of .1200.00 ex­

pen4.' th ' _Olt IY ••• oXld part,.. ,ronde4, It 

~Il.rea. 4. 

o xo.. ~ ani 1h. 1n eft.' of tt .\ putr ahall not 

, 4fol'.a.a' to 1 .. tli 1Ol. A:II.1 ;l'ptndltul"e .... 

b7 .. ~7 tn .~qeaa ot ~en 1~18. auttt.1ent 



. . . 

in r .... 1ta lnter.at 1 ~ ~~ ,~rt7 

tun ot loan. \0 1Ihe peratOl"a 

or by a oorpore-

~1 

tha. tlr_' pel.-t,. 1d1a.l.t DO b P raoUll,. 11&1>1. tor 

~oan or any P*rt thereof _-

1a8 ~her.-· 

Ul 11_ ther t 

ant 0 

11 ....... eourl',. tor 1lU0h lO8ll8 mor ..... oa any or all 

a11liJ,ll ~,.t1, qUi aM aU 

In the ... t 

of the tlr_t and 

.al1 :be tixed on the bu.t. ot e~D4i1ur. there' 

t e _4. by od ~y~ .After hf!lTiq • ..w:M atI7 

auoh lou .eooa' Pl17 hall $!iereat'e%' ha,.. 'he .... 

rllbt ' •• «rib ab 

th _ purpo.e iDI u~ the ... 

(" 0, lo~u 1u' ... , ot Uk1D& ~Jl41"," 

1" ... tu:ala •• ooD4 ~7t topther With t1r., PutT, 

r:.. _ o~er 8Old' a. loan or loana ot 

4 '0 be 8Uttl len, tor 'he ~... '._Cr1 4 

1 the tu., opUOJl ana ill.jC) tor rk1i8 .. pl~ 

7 n .... 'he uaa prop""" U4 au eqU1:J11M1'-" •. 

W1l41Jip ant 0 J' ~~7 lnTOlTe in t111_ "rIlDJ .. 
•• ,1. a. ..ourIt,. "tor an4 lU7 eqed he p .... 

ot aDJ' nOll lou. or 10uj tor the p\\rJO". «e.ort b 

- -



,. ' . . 

pa~l 111 "he prepan'lCd1 of repor't.. &»»11 ... 

• or o1h r data ~.qU1re4 1n .~.'1on ~ ~~ 

loan or loan. Wi thou 

.irT1 •••• 

" .. of any noll l.oaa or loau ,.. 'been apua ... 

~rt4.4 tha1t &441 10lUtJ. tuD48 are to\Ul4' be ••••• .,. 

tor tb oonttnuanoe O~ 10n of operat1ou, eocilS4 

p M7 8ball hIly. the rl8ht ~o Uk. fu.nh.r xjeIt.41 'ur • 

11;. 0_ Nnda 'tor 'h 14 pl.lrpo ••• ·and 1.U the 

.Ten t 1t JI.ak 

tlr ... 

, 
p'i1oa. ;pro,,14e4, b.owj.,.r. 'hat h. 11l~r. of 'he tint 

, 

:P 7' 8hall not .t 

:p!lrty 1Iall no' 1 ereaad oYer ~ aU. 

Illl7 ~_1 ture. 00114 pal'''T 1D aoe.. of he 

un:C _ •••• ary it. inter.. to ~ .ball 

() h11ure of 

~. Dext ab YO dUonb op'lou t r a "riO of a1% 

ntti atter "he i1 '-1. lO "he 14 ILl111DI pro "7 hu 

been q1i1 •• « ill entlU. tln 

ot the ••• a4 art,. and a1 ther to~ h1 owa, 

•• OOWl" or ill 8 001&"101\ With other. 0 exarol •• 

• 1t .. 0 of 'th $we optlou ouU1net abO,.., an lt 

tl~ , party ptloJl 18 .u h a 1 

thit ha ~ • hi. ttm4. for the ~..,. ... - •• - 4, 



- ' .. ... ' .... 

12I.""a' 3. 'h. ll'l1ll1ng Jl"opt~'1 ... 4 lDlJrOTem t. _all 

in • 1~ • that ot ooad Jaf'T ahall t.or •••• 1~. 

»~rl4et. how.., r, 'hat th 1" 1* 8t of the.. ... pan,. 

shllll in, 0 ... n' be 1'. u •• 4 'bel- .~ 

• It ~ol'&'tlQ or pefa'1oll of the m1n1g p",~ 

aa11 b panT _all b en l' 

ft].11e or qu1pmallt. buUUnp ~ o'ther pro rty 

the a1Jd. r.o»-"Y -1 • party or tho 

pl-O.eeds of 8UJU e4 

r1g1Ul illte ... _' 1li 

'0 the aJIOuat eft re 

7·'. 
nt.rins an amoun1 eq\Ull 

th. 

are •• quire .. ,; 'he :az 11._ tOl'.4ilo .... an the '1 u. 
tue'e4 ani It the p 11Jd~ opeJUM aaI explora U Il ot the 

atlOll -7 be t'0l'M 

Il1l1t "e P»QPjr'ty. lJl thf.t .nat- :the _took t .u~ oonont!o. 
t~ tlie then r8.peot1T8 Inte;eata ot 

~he t1r8~ and .oond par11e. but \he portion ~t stoak repre ... -

tat!T tat.r_at whlOh may be 'ran,tarred from fir.t, ~t7 

pan7 

of, he ,0 t10u rete-reel 'to in parqraJh e ahaU 

, ___ 1. 1Jt GOll rol. ot WAh iW oorporatlon tor woh purpo .. un'l1 

th 81% monthiJ ).r104 .no.. tor _ roi.lq the • opt1on • 

• :.;p1re4. 

u. CJene.ral. ac1m1illat:r,- i1,.. work ot the m1.D.1Dg 7, 

.e'her 'h '7 a un oorpora'101l or Dot. ilb.81.1 b. 

-8-



perteza.4 ~ • ar17 \hrou 1~8 »r •• ,n' ott1De preaen'17 

1a Sal' take 01ty at ooat '0 1 o~., a obars' '0 
..... 'he t1 'ant. 08A4 ~1 ••• 

U. AU of 'be ... ana proTlalou h.,.. t.hall l11.UH 

,. u4 'be lJ1U1Jl8 poll 'the .u ..... .... • •• 1 ot th panl •• 

b.." o. 
:or WB:I1tBOY ~. pan,.-

thi. aar. .. -~ the • INt. 

'm;"iil. 

OHIO OOPPlCR OOllP ANY 0'1 U'l'AB 

I. B. C. SMta.t , .... 4 1Jl ~. toreaa1M ~ 

hueltT....,.. 0 eomplT 1f1th th. t... Jrird810U thereof. 

1 I . 
l 

." ... 



~ 
~. ~ oma Bar on, Pr sldent 
Jfuattuck-Denn ~ln1ng Company 
120 Brca ay 
New York C1t1. New York 

Dear Wr. Ba.rdon! 

November 9, 1~45 

BE: Blue Bell end DeSoto Ktnee 

You are doubtless somewhat familar with the mines which 
are the oubjeet of this letter and which were operated by the 
Cousolidated Ar'.izona Smelting Company until 1~2lt and thereafter 
by its successor" t~e Southwest Metals Company, until the .e­
pression of l~31. 

Ihe Blu8 Bell Mine produced around 1,200,000 tons or ore 
' and the DeSoto 350,000. In both ca8~8 the average copper oontatned 
was slightly over 3~ and gold end silver values varied from 1.50 
to 2.50 per ton. The ore con&entrated very nicely by flotation 
ith the ecovery 0:£ aearly V3~ of the eoppE'f" and ~round 8~ ot 

the precious metals. 

At the time these mines were closed down all of the better 
graae ore ill the uppel' levels bad been mined out at 'the DeSoto and 
thtl 'orklngs wera left in pretty baa ·shape. At libe Blue Bell only 
smell shoots of batter grads ore were accessaole, and also a large 
tonnage ot 2~~ copper ore moetly between the 1,000 and 1,600 toot 
level so that 8 substantial In.itlal investment. .~uld have been 
necessary to reo~erl tile mine .. 

Between H~35 and 1941 the $toc~ ownersh1p ot the Southwest 
etals Oom any changed hands, and tbe parties now holding control 

made no inve tment at the mines but erely tried to have the work 
car~ied on by lessees who gophered around near the surface, snd 
prod~ed only a small tonnage in spite or 'receiv1ng a high premium 
price tor the copper. . 

I understand tbat parties now owning a aaJori'y of ~be 
8toCt have no thought of reatJD.1ng operation8 and 'would be w1111ng 
to dispose ot a controltDg stoek interest tor be'.een 915,000 and 
20,000. 

, I do not mean to suggest that e1ther ot thee. mines can 
yield 8 prott t under preeent ·00n41 tiona and wi ttl copper selling 

I at 12; as we must antiCipate by tbe mlddle of next year, but I 
do believe that in both eases moder-n mining methods c:an e.ventual17 
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be applied to the large tonnage of low grade ore remaining in the 
mines and that they might prove of substantial vt11ue at some 
future time. Please let me hear from you if ·the matter is ot 
interest, ps on that besie I teel that they merit consideration. 

. YO'lr Mr. Mills at the Iron King doubtless knolls a good 
de~l concerntng the prop rty and can give you his op1nion while 
I ~hall be glad, it you do desire, to go into considerable detail 
as I do not thinK that anyone el e has nearly so much information 
concerning the past, history and remaining orereservee in the two 
mines. 

Yours very truly, 

Gille. IW 



r. Robert A. Orr 
Cleator • .l r1zona 

Dear Bobert: 

He: De Sote ioe 

arch 2~th 1~45 

/ 

I have your letter of the 27th. Bnd I aM very '-"lad that you 
'rote to ' me for I ~lways take much interest in hat is bapnening 
around the te oto even though 85 you ~ey kno 1 have no legal 
clair to the property since the rizona Supreme Court took away 
my title in 1 42. ' ~o you will realize that nothing that I say In' 
this letter 1s 1n any sense offic1al. . 

The parties 1th hom you hsve been having trouble have been 
1n to see me t o ,or three times;- r. and rn. Ray Parker. and one 
of their assoc1ates from Nevada,-and their story ~as to tbe effect 
that tbey had purehased the Glass end Bishop Cleim and were trying 
to bUlld a road to reacb it by ay of Peck Canyon. Tbey told rue 
that you had t~ied to prevent them fr6m building thi~ road by 
claimi ng th t'it passed across the patented mining olaims of the 
De foto Grou • eno they never mentioned their interest in the Little 
Jobnnie. , / 

The story d1d not sound quite right since r felt sure that you 
ould no~ try' ·to prevent pe6ple from build1ng a road any here in 

I that <:ltstrlct, and moreover, tbere we no reason why they should 
cross any of the De Qoto property 1n coming from the old P.~CK Can-
yon Road to the Glass property. ' 

I explained thIS situation to them and showed the D nap of the 
De ~oto Clains. of a portion of which I am herewith /enclosing a rough 
sKetch. 1 . -portion. of the Glass Claim may not be correct as I mere­
ly have a note to the effect that it was located north of. the Little 
Johnnie. 

The clai s enclosed in the solid'11ne are all patented and be­
long to the fouthwest Metals 0ompany. but when I 95 1n charge of 
operatIons we aIs ri bad some un~atented claims including the Little 
Johnnie here e mined SOMe are and as I J.ecall left it on the "umn. 
The Little Johnnie as never patented. b1le I was 1n eharge of the 
property ana I doubt very much if it vas done afterwards since it 
1s not listed'as one of the cle1 .s that as sold by order of the 
Court 1n 1 40, and , robably it has been open for location for some 
years past unless the South est I.!etals Company have taKen !Steps to 
keep it in good stand1ng. Regarding that polht and also in respect 
to ,ayment of tax ~ s y,ou will bave to cQnsul t the County H~cords in 
Prescott. 
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If tbe Parkers or others have re-staked the Little Johnnie 
they probably have a right to carryon min ing work and shl'p any 
ore that may be left on the dump. I should thinK that you and 
they could get along very nicely together and probably you would 
find it to your advantage to have some one living and working near 
to the old mine. 

Sorry that there is not much pros~ect of my getting up your 
way 1n the ne ar future. But please remember me to members of 
your family who are still around there II believe that your 
fether and mother have both d1ed) and to Jimmie Cleator and 
other mutual friends. 

GMC/b 
Enclosure 

, 

S1noerely. 



Mr. Fred G1bbs 
Sunny slope 
Prescott, Arizona 

Dear Fred! 
I 

April 22, 1947 

HE: Q!. ~ 

Replying to yours of the 19th I also assume, although I do 
not positIvely know, that the lease given to Farnham by the South­
west Metals Corporation covers the De Soto as well as the Blue 
Bell. The previous lease to the Western Machinery Company covered 
both of these mines, but Western Mach1ner~ when they applIed for 
government premiums on ore produced from the Blue Bell. very stup1dly 
forgot to mentlon the De Soto and when I tried to help them to get 
sub-lessees working on some of the better grade surface showings at 
De Soto, they found that it would take several months to arrange for 
premium. payments and otherwise that copper produced from De soto 
would only be pald for at 12¢ a pound. 

There are a good many surface showings at the De Boto which 
can be examined by anyone who climbs up the hill and some of these 
are over on the west slope of the ridge; Al Adams is familiar with 
all of them. 

The last active mining work at De Soto was done by Ed Chaffee 
and some sub-leasers who worked there until the tramway burned down 
during the winter of 1930-31, If I recall correctly. Cbaffee's work 
was largely confined to various orebodies located close to the 
surface and 1n the main workings he robbed a pillar wh1ch was left 
close to the ma1n winze connecting the 200' level with the 600' 
level known as the Bot Number Tunnel. Tbe rema1n1ng ore 1n the 
vicinity of the winze caved down soon after so that most of the old 
workings are now inaccessible. 

I did at one time investigate the possibility of leaching the 
surface ore in place, but I knew that I could not make any kInd of a 
sat1sfactory deal with the present management of the Southwest Metals 
Company so I dropped the matter sometime ago and I shall be glad to 
g1ve you copies of all of the maps, reports and other data wh1ch are 
1n my file provided we can agree upon a fair value for same. 

In this connect10n I mi~ht say that I never made any thorough 
1nvest1gation of the Chaffee work1ngs although I went over them on 
two or three occasions after he had discont1nued his work and I am 
sure that you will find quite a SUbstantial tonnage of good grade 
oxidized copper ore remaining around these workings; although 1n some 
cases the ore is covered by waste which caved in from the hanging 
wall and the blocks of are which he left in place are more or less 
scattered but could doubtless be . orked w1th prof1t if proper trans­
portation was provided. 
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Bow that the price of copper has advanced to a reasonable 

figure, I consider that the De Soto has several possibilities. In 
the first place, there are a number of small detached showings on or 
near the surface which could be reopened and m1ned on 8 small scale 
as was done by Chaffee. 

Secondly, there is still a substantial body of 2i~ pper ore 
with gold and s1lver values of $2.00 per ton left ln the ~ in work­
lngs of the mine and this could be made accessible at a comparat1vely 
small expense. My assay maps and est1mates of tonnage cover this 
pretty thoroughly as they were revised in 1928 and in 1930. 

In additiont there is a very large but uncertain tonnage of 
low grade copper ore part oxidized and part sulphide left between and 
around the old stopes and in par.t developed by dr1ll holes and cross­
cuts of which I have the assay records. This low grade material was 
never fully explored although at one time, about 1918 when copper 
was selling at a very high price, I partially worked out a plan 
breaking down the entire top of the hill within the area of t 
outcrops and carrying down a big open p1t 1nto the old workings, and 
I made a partial investigation of the possibil1ties of sUGh a program. 

Later on I figured on the posst bil i ty of' leaching some of the 
oxidtzed ore as mentioned 1n your letter, but that did not appear to 
be feasible, and of course my program of operating on a large scale 
from an open pit or otherwise would have to be preceded by an 
expensive investigation which could best be carried on while the 
better grade ore was actually being mined on a smaller scale. 

I know that the peiS!~b~management of the Southwest Metals 
Company would not do any business w1th me or with anyone with whom I 
might be aSSOCiated, but a couple of years ago I had a third party 
sound them out and at that time they would have been willing to sell 
the De Soto at a very reasonable cash price. 

I am going to look through my file which is quite extensive· 
and I will send you either enclosed th this letter or within the 
course of the next day ~ two a list f the maps, reports and other 
documents which bear on the present and future value of the property 
and which seem to be of importance in connection with any resumption 
of operatIons on a comparatIvely snall scale. 

The work which I hav.e done in connect1on with large scale 
operations 1s not by any means complete and we can discuss that at 
a later date if you find that the situat10n is interest1ng, and 
assuming tha't we can reach an agreement in regard to the value of 
the data of which I am now able to send you. 

GMC:D4 

With personal regards to you and your family, 

S1ncerely, 



.. . 

Mr. Fred Gibbs 
unnyslope 

Prescott, rizona 

Dear Fred: 

( 

lIay 16, 1~47 

BE: ~ Soto 

Glad to receive yours of May~ and am not surprised that there 
are some complications in respect to Farnham's lease from Clar~ for 
my personal opinion of Clark is such that I would not care to send it 
through the mails. 

Ho ever, the mine has real merit in my opinion and I hope that 
you snd Fa~nham can work out something and obtain a lease and option. 

A short time before the estern Machinery Company gave up 
their lease on the Blue Bell, I learned that they were not at all 
interested 1n the De Soto and would give away such equity as they 
had in that property and I then had a third party approach Clar~ and 
he could have obtained a lease and option to purchase on a very 
favorable basis for it was evident that Clark, at that time, believed 
the De Soto to be quite worthless and estern ch1nery had never 
obtained any premium payments on copper that might be produced from 
the De Soto. The difficulty of obtaining such premiums at a late1 . 
date and the rather unfavorable outlook in the copper mar~et pre­
vented us f r am dolng anythlng further, and soon after I became wome­
what crippled so that I have not followed the matter up unt1l qulte 
recently. 

I also saw the advertisement respecting a ' copper mine near 
Mayer which had been a big producer and was belleved to still con­
tain a large amount of ore las it does in the deeper levels) and I 
figured out that this very probably referred to the Blue Bel~ since 
I had learned that Clark had been trying without success to secure 
some maps and reports on the Blue Bell orklngs from some of the old 
stock holders of the Southwest etals Company. 

I also learned that Clark had recently been out here in 
rizona through an attorney who holds some of the Southwest stock 

that Clark had to give up to a man named Hurst, and this attorney 
told me that Clark offerred to b~ his stock at a very trivial figure; 
although I find it hard to understand why Clark should have made any 
such offer. 

Of course Clark has undoubtedly raised his sights 1n reference 
to both the Blue Bell and the De Soto since the price of copper 
recently advanced, but unless he can submit some evidence that they 

. still contain reserves of pay ore, I think he will find it hard to 
find a reliable lessee or purchaser, and I hope that you Bnd Farnham 
will not drop the matter unless and until you are definitely certain 
that you cannot do business with Clark. 
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As1de from the ore re·serves which have been measured and 
sampled at the De Soto and which are shown on my maps, there 1s a 
real possibility that the entire top of the hill m1ght be worked out 
from the surface along the mineralized zone and in a manner similar 
to the work which is being done at Castle Dome. Of course this Is 
a problem for a large mining company with ample capital and I know 
that you would not be interested at present nor would you be l1kely 
to wa nt the material which I listed as Class B in my letter of May 1 
but the next time that you are down in Phoenix, I hope you will tlnd 
time to drop in my orr ice and I will tell you some things which 
ml~ht be wor thy of careful consideration provided we are going to 
have a good copper market for some years to come. 

As a matter of fact my own study of that low grade situation 
1s by no Deans complete, but I hope to ma ke progress from time to 
time as opportunity per~lts. 

Personal regards. 

S1ncerely, 

GMC: 1M • 
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t h vi b e uhut do~ n tor a. p r10d ar • 

t 1 min up in 'lih ot 1 15 d 01' .. ions h v B nee 

roc d d conti uouoly . 

~ong aro Bout wa xt nded to th ost under th Whale 

outcro h v drittdd on t mine zed zone for a d1stanc 

of 252 teet . I r gr t to at t that up to th p sent tim th 

result of this ork h v not b en part10u success1'Ul , for , 

alt ough e h v ouna a con 1d 

lenses and stringer oont n1ns 

amount 01' .mineral and sone small 

h ·v llot as y t dev loped ny 

r lly com rotal or b~dy , cept p s1bly t 0 po1nt her a slll8l1 

stope has b n t t 

explored aompar ively 

ill be understoo 11 t so tar e ha e only 

1n hlch lll1n raJ.. 

dep081 ·s likel 0 ooour . Wl it 8 O~ tnt ntio 0 continue t 

ork al0 1y but t adily and bo that som r ally valuab~Q d1B~ 

cover1 8 will s~ill 

velopm nt r in line ith those 

uhd. rt ken 1n 19l.5 d consisted in the xt nsion 01' the li.Jn.t t or the 

. hie had b en part1 11y or 

Thio , or K: has b n succ ssf'u.l , 

r s rv s 111 teat1r.y . 

s th comp at1v statement of ore 

) 

trh 

d to ~ ,814 f 

o~ of exploration and d velopment 0 k amount 

being acoomplish d at a cost of 17 , 301. 40 , equ1~a-

lent to . 63 per foot of da oe . The bov m t10n d co t represented 

charge of 0 . 50 p r ton. e nat th ore prodUoed aurin t · year and this 

d velopment rv d to prove up 72 ,882 tons of no ore durins th y ar 

(again t h1ch th ohar for ev lopment would amount to 0 . 237 pr ton , 

and it 111 ~BO be notod that t this mine developed two tons of new 

are for v ry ton of or d . During 1 1'1 shUl rob blY carr~ on 

a consider ble amount of d velopment on tho 700 and 800 toot lev Is nd 



perhaps leo t greater depth . 

Production: 

The DeSoto produ.ction W!lount d to 34, 382 to u of ore haY U5 

au ver g valu of 

value oclng very n rty th saoe . 

The been l to th r 11m1 t d by the 

co.pnci ty of t plant u liUlllbol t oould have inoreased tl1s 60% 

had e be n sbl to tnke- oar of th material 1n th 11.. The DeSoto 

or 1 highLy oil1C1oua t and none or it 1s s ot em lting. 

Tho clean nulph1d orc concontrates readilY. but the upper ~evels o~ tb 

mine rc ax1diz and ore from th s point oannot b tre ted sat! faC­

tori!:" 1n th Con.e n trator an is , thcre1"O%" • used: as oonvertor fl.ux at 

the elter . 

The cqu1pnent ot the D SQto 11ne is good and an 1noreased 

production is mer ly ttor or obt lning add1tiona~ milling oap o1t~ 

t Humbabt nd t e out~ook: is to.vol'abLe tor pro etton of 50 . 00 tons 

or better ur1ng the y or 1917. 

co t of pro ~uct1on f . o . b , l:iumboldt , ~d in"lud1Jlg ill 

itemo Blu b 11. amounted to 3 . 358 p 

ton as gainst 4. 033 per ton in 1916 . hen th in1ne s in the course 

of: reo and orkin costs n turally h1glt . In. the above connec-

t10n it wID b no d that th fret t trOlll shipping point , Uddletou to 

Humboldt 1s 0 . 70 ~r ton of ore . Th total cost of DeSoto o. 1D pr ~ 

tically 1d ut1ca! 1th the cost of Blu b 11 or , Desoto 0 pa~s twioe 

s much tre1 

elol¥OOn t VI as 

s Blueb U , but on th oth r hand , th charg tor 4 v-

high orking costs 

no additional ex 

1h comparatively 

ftact d by the sam. oauses as t Bluebell and 

:t: believ • however . that it can 

fa1r1y be said that with iner ased bipments . the coSts of prOduction 

at Desoto are likely to decrease s long as CWl Llaint in th output 

from the lev ~s abov the ad1 t , but hen 1 t b comes nee aary to ork on 

the 700 a.otl 800 foot lev ls and to hoist :trom the w 1nze} th oosts ot 

product1on ill rob bl lnore se to same ext nt . 



OrG Reaervest 

The uBtitllate of ore ~eaerV!$S as ot Jo.nuary .Let . 191.7 . smou.n.ts 

to 103, 500 tons . the average grade being estimated as ~1.50 p~r ton in 

gol and s lvor and. 3 . '40;' oOPPGr,. 1\.3 shown in th table ftWnidled w1 th 

this r port the resert·,s at Dopoto ~t11ne have been stead1;:t.y inoreasine,; in 

e satistaeto~ manner nd we ar~ bopeful that such in~rQa~e will continue. 

General 

DUl"1ng 1917 -e shall probably oeJ.9,ry on lUore extens1 w d v­

elopm,ent work then has been dona in the lIaf.3t and 1 t mq be. advantageoUs 

to ext en the work1nB-s below th present bottom or 000· le'v(Jl , and to. 

to tout th v u s of the ore hoots at greater d pth. 

1'1le rCJcQrd is particulerly tnt~u"catl,ng when it is recalled. 

that the DeSoto 1.U . .n~ \U1S fOr Iila.ny ;VGtU's considered praQti~al1Y vlarked 

out and at 000 tim ell th old equ1proentae re.m.oV'ed on tne suppos1 t10n 

that 1. t \'u;H~ld n vel' b reopened . Since reopening , the ne has produoed 

42 t 74S tons of ore and the steady 1nore se in the ore reserves as 

shown in the table ., There a1"0 indioa.tions th t some 1mpo~tant new 

d1s¢oveti1ea tla:y yet be ma.de in outlying pot-t1ons of thQ prop~rty. 

part1cul8l"l.y on the Whale and L1 ttle .Johnnie C1a1ns . 
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The xploratlon and ark repre ente total ad-

VatlO' of 532 to t ncO'oupl1ahed at n cost of ·~5 t 957 .82 , an avera e of 

\'11 . 20 Dflr toot 0 advanoe. qua.l. to vO .13394 D r ton of ore produced. 

The explo.ra.t.lon work. 0.0 C on:r1ned to dr itt1nG under tllO Wh6.l OlailU but 

:10 sat 1sfaoto;y nUl ts, wore ob.J.aillud from thi s WOl" it and the wbale still 

shows only remiLl shoot of low grade ~ . In top! Q ~wards from the 

he.J.c <h'1:ft VJe l'e disappointed as to the quantity and value of the ore .. 

but there remains the possibility that \. tapped ttl ' ore shoot c~ose 

to 1 to top an dur1ns. th prosont Y' 00;. 1 pro hle .sink fl w,inz 

f'rcm the drift in an e't" oxt to prove up the downward t nsion Of this 

or bocJy. 

oth r dGv(~lo:pl1lellt \1 s largoly uonfined to proV1ng up the 

11m1ts ot' th kilo n. oro bod! and we Vf r"· successfUl in discovering one 

n .t or shoot. vlz.= the 1jC:; . which hos 60 far bGcn provod up on tb 2nd 

level 0 '1 • 

. 'uch of the dovoloPllll nt lor t . especially on tllG 7th nud 6th 

l~v la, y1eld d a hegativ r~sul.t o1noe WQ, fauna th t the o;re sboots on 

th so levols war Q01lS:l.: cLrably Stl llar than thoy had aPPf)at' a on the levels 

above, and thl" ! act roduced the ton. BO bich V"Ele fig'Ul'"ed in previous 

estimate . • 

e ll.av st -bod to oink the 1llZ belm9 til th l ·cv 1 o.nd ain 

to prov up th " #7 and ;8 0 e bodi 8. 125 toet bela 'i~he 8tb or pros t 

lowest level . mhls ork:i.s r'ogresoit.r.g ste Uy und e in1:te r sult 

should he obtained. in , • o explore the ; ale 

d Ball prob ble rive noJ;"tllvtU"d un r 1i 10 Little .to nnie 'lain, It 

dmi t·t" tha··t ~auJ.ts of e lOpll1ent and xplor t10n at the 

the past ycaJ:" and the future ot 

the _ ne i probl mat10ul and will depend va17 lar8e~ upon tb. results 

of this year' work. 



Product! OlU 
b 

The nrodnation Q tbe DaSo1;o Aline amounted to 44, 483 ·tons, 

an increase ot 29% ov 1'- the production of the p..reviOuB Y' ar. 'fue a1:era.ge 

grade or the O~a ~as ~2 . 2~ in gold and a11~er valu~ and 5 .0~; cop~ r . 

A at the Bluebell the per~all:tage ot copper d1m.1nish d 1'1hj,.1 th g .ld an 

sUvar lncr seed to · ~uQh tul ex'tent ae to ,tllOre than aGE~pensa te for th 

redu.ction in oOP'PeX' ValUfUJ. PJ:"ac.tlcally ell. of th . DOSQto l'3:QQ.uetion 

is c ncntl'at:Lng ¢~e · thoU8tt 1 pOl·t1on 01' th o;ve b~dy loentcd 

come ~Q ltl.UQl'l QxtCl1z · d s to 1" ndar 1 t cn;ti table 

for convert flux . 

1;1l:'odU~1ng about 150 tonG of orG p or day 

frOl1l tl1 DeSoto Q. shall.ro. ' ry ttort to maintain this rate through· 

out the year a.lthough it 1s not ~e tatn that ylt) oan do sO unJ. as nei ore 

sbould be d v~l.o'P d 'by the ork no unde~ way t 

Working Costsi 
c.e l" ... ........--. 

The oest of theiot() ore f . o . ~ Humbol.dt t 1nolud1ng all 

xp nses a.a t Dlu hell. was 3. 1.5 per ton a d crease of 41 fienta from. 

~91th The mining 000'0 exoluding freight and develop.m.ent w()~k was ~a .31 

pel.' "con 0., 1nst + 2. 35 in 191(;) QIld oanside.rlng th.at all 0111;51C1 cQndi tiona 

tend to steadily 1noroE1s the eost of mUl1ng. I am pur 1cul.O.tll p1 ·se 

to l~ave s"bown tb d~l"eas ot, aen't~ per ton and b Jjeve that t):11 s cast 

oan De rlointa!nQd eJ.thot\gh d vo~opm.en1l charges wi~l probab~y 

during 1918. 

titl t of poei ti va," highly probabl and probabl ore 

reserves as of' J"Qll;U' ~f 1* lJJla is 6a, 00 tons ot which 17 .l05 tons was 

oro n in the atop .... s . Th av rag valu of the reserves 1.e. figured at 

$2. 00 in gold and al1ve~ and ~ oopper. The eot1matod reaer~ss ~ 

er ased (lu.:c1~ the past year to the extent of 37 , 300 tons 

or only 7,183 tona 1 

and if th s ar found 

than the ear's produ-ct1.on. ll1..tr1ng th pr sent 

ffort to prove up ao.d1 t10nal reserv s Of ore J 

V11tll t 1 nat aa 

lal'gE;l a ~ee.erV'o as oan be est1matod at the p,1"Gsent time . Should it pl"Oh 

iln-posstble to Mscover elJ3 dditi no.1 r se~ves of or tho Mine t the end 

Of the preaant yoo::t: will be in such condition th.at it iU be neoessary 



to materially reduce the rate of output and no production can be counted 

on after the year 1919 ~ I do not think that such a contingency is pro­

bable, bllt the possibility must be raced. 

General: 

I t will be recalled that the DeSoto Mine was closed down 

as having been worked out petwee.n, the years 1906 and 1915 , and aince 

the reopening of the property 87,225 tons or ore have been produced , 

while reserves amounting to 66 , ZOO tons can still be estimated for future 

production and there is sufficient unexplored ground to permit us to 

reasonably hope for the disoovery o~ new are bodies . Also , we think, 

that -the #7 and #8 ore shoots may improve below the 8th level where they 

appear to be ntuch reduced. in size and show up larger on t .Ile 9th and 

lower levels . 

The Mine equiplllent is in exeellent 0 ond1 t10n and the opera­

t10n of the Mine continues to be very satisfactory . 
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DE ~ fl ? , f _ 

No diamond dr111111~ was oarried on ~t th Uf)Soto 1\ llle. but 

exploration und development to the extent of 874; ~a t ot advanoe wa$ 

ccQt:1.1ish , t a Oost ot ':,\16 , 49 . " oqual ·to .,19. ::S9 nor 'cot or 

d va.ne . This c b .:)0 1'1 . by tho orc producod t~o~ the Mine and 

amounted to $0 . 5 54 P r ton OI ore produoed . Th comoarative~y h15h 

CO$t 01' footng' dvanoed VI s au orgoly to th chtu"aet~r of the work. 

since much ¢f th development wt\ts ovr1ed on at th bottQla ()i' a GGp 

.1 z nd :for tbo moat part th.a ba1.a.n . was at th extension ot Tunnel. 

pprox1mately on ha~~ mil in 1 ngth . 

rI':Q.e asults of ted vo;!;,opmen-c V'1ork~ 1'0 comparat1v·ly 

lllee.gre . til though. COl!l extensions to th~ old ore bod1 s VI r i'ou.n.d during 

the ~reo.r . On th Oth level {whiCh was r chad by a winze , } the (iovmward 

xtenaion of the ore shoQts proved to li xtr~ely disappointing and 

"uka a.s a b hQle "the d.e.vel.o~)!!lent Vlort: at the Desoto l1ino c a.nnot be 

consider'a B G tiafa tory . althow~h it serve "to Gomewhat in re the 

lire of tIl .in . I am plwas to stat that Bine th b,1nning of 

~coomptUli0« tho 

<"! all MOun of d.evelopment work. nich is now in progt'css p.nd tho 0 t 

loOk for the futur of tis "' n i I"tltller rlor· u7ol'uble t t WIlO 

I1~ total raserVGS of po J. t1v » highly probab;l., tllld :pro able 

a c 11 S ut1mat d on anuary 1s • 1 1 U"G 33 . 000 tons . A consl(10rabl 

portion. of this i vel.y laVin 

u -' 2 . 30 in Gold and o1l..ver an Q. 60% copper . At th 

s 11 as at tho .I luebell Mine the cant nt 114 gold and 

s1lv r has tended to incre se durl 

cant nt has gr~duelly d~in1ohed . 

tbepast row yOEU'S vtb110 the c,oppor 
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Productiont 

The :production trom the DeSoto Mine as a trif'l less than 

in 19J.7 amounting to 42 ,870 tons oontaining on the average l . 54 in gold , 

1 . 20 in silver and 2. 576% copp r . At the present tim the rat of 

production is approx1 t lylOO tons per day and we hope to maintain 

this rate tbroughout at 1 flst the ~eater part of the present year , 

although it 1s not certain that thts can be done . 

Working coatsl 

The cost of the DeSoto are f . o . b . Humboldt Was $3 . 6867 per 

ton or 10 Q nts 10s8 than the cost of Qro trom th BluebeU. This cost 

a1.so shows an 1ncr ase ov · r previous years, amount1ng to an addi. t,lonal. 

53 oents sine 191'_ P t ot this 1ncl"ea.oe is tound in th extra 

charge of 26 cents par ton beeause of dd1t1onal development work and 
also since July 1st t 1. 18 the freight has been, increa ad 1'1"01'11 70 cents 

to 0 cents per ton from the shipping point t ddleton to Humboldt . 

Uere (as at tb. luob 11) hope and xpect the averag cost of pro-. 

duct1.on ill sha a dec as in 1 19. 

G n rUI 

T DeSoto ne t since reopening in 1915 , h e produ a. 

total of 130 ,095 tone of or nnd th r is still a <: ons1de.rable 8.lllO\Blt 

ot un xplol' d ground and e have not lost hbpe n th disoovery ot new 

or bodies or in finding further tensions of thes 0 shoots in wl11ch 

ar ncm Q.t'k1ng. If' cond1 tiona perlIli t , 1 t is plaiined to use a d1amolld 

drill on this prop rty 1thin the course of the next year and aom.e sub­

atantial resul ts may be hoped for frOlIl this ark. 
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~loratt~n ~d D~ve~o~men~l 

The t~tal e:tpense on tbi account as $17 , 284 . 38, l .. epres~nt-. 

ug ~.O . 6385 ~r ton o.t- ' sh1'P~d . l4J.7 teet of di(UtlQn4 dl"11l.:lnG were 

earr1ed ou~ at 4 cost of $Z.17Q per root; also 1 ,187 teet of drifts 

and orosacut at n average coSt 01' l2 .1~' per foot . 

Tbis work did n.ot roStilt 1n findins anY' n.ew ore bQd1f.HiJ.t but 

enlarged to some xtent tho 1.1m1 ts of the ore bod1 s which were lre-ady 

known . on the hole the r aUl.t 'Was di:sappolnting and we no ~ feel tl'a t 

th Denoto round bas bean as thoroly xplored as aond1 tiona Justi fy nd 

the ch nee 01' 1'lnd1ng no Q does not warrant allY' further expense 

uncle1.- present c ond1 t ' 0 s . 

e ~lopment and exploration ork ha been disoontinued fram 

the 1'irst of the p.te,~f;int year nnd th mine lnGY be oOns1a~red as compl te-

11 developed .nd 11!l b wOl1ked out grad:ually and in accordanc ith 

nuu-ket condi tiona . 

Ore Ro:sez:v, S • 

Tn'e estimate of or r eery S t 1nllud1ng po:J1t1ve. b,1ghl.y 

probable and prQb ble ore as, ot .Te.fUl,at"1 1s. t. 1,920 1, s 21 , 000 tons I the 

average content be1n ~ 2. 30 'faluo in gold and sU ver and 2. 16% copper , 

In ~1 tion t the a.bove torulnSo there 1s orr consldaraole quantity 01' 

10 , ado rna~er1al, wh1o~ 1i111 var go :P'PI'ox'1n1ately $1 , 50 in Bold and 

s1~\7er and 1 . 713% oopper . Th1J3 is not st1mntod a or at present sinee 

it oannot b trotltad wi tll pro 1'1 t 'Ullder existing market condit1one but 

should the :prioe of coPt> r ceed Boce:t per pound , it woUld a.uto­

ll1attcally beoane oommoo:ctel ion to mine and treat Dame 

would then b mad . Mo figure oan be put on the tonnage of t his material 

sit 1 . variable rather too.n canst nt quanti ty dapen~ entirely 

upon lIlG,J,'ket l}rico . 
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oduction' 

s forecast d 1n my 1a t Annual Report , the produotion of th 

D ~oto 1: 11 Off 1 1y during 1 19 an amount to 27 , 067 tons; th aver-

ad of th1 ore 2.23 in Id and silv r values and 2. 365% cu. 

During 1920 it will become nee BSary to fUrther r due the out~t ot the 

D Soto d un:L as the marm t should ter1a.ll;y' improve b tore the :middle 

of th Y art th production 111 

ven t the lIi.1.n 

tons . In allY 

t th t t1J:oe 

v ry hi pr1c tor oul Jr1 ntain nd enable Us to con t1nu 

ork1ng the ~o gr d 0 b s . 

orld..oo Coata' 

The costs 0 production have tacr ed because of general 

conditions and Iso becau of th lower tonnage produced uring the past 

year and oeeaua muoh ot th or cam from smaU and narr v ina in 

hloh th atop1n costs s ar11-Y extremely h1· • our cost las t 

year, 1n~lud1n exploration and evelopm nt as 4 . 7 6 per ton . o. b. 

Hutilboldt . The actual. min.ing d transportation cost was 4.l.O per 1i:> n 

an dur1n 1 20 I hop to approx1 t this 1 t f1gur sine no ex-

plor ti on nor d eve lopmen t or ill be carr1 don. ' 

Gener 1t 

Since opening h~ ne in 1914 th D soto ha produc d 

tota~ ot 157 .1 2 tons ot 0 

th last year , but 

cost just but th 

and s1J.ver y 

'Production as v ry prot! table untll. 
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This ln1ne was re-opened. and ully qu1pp d du.r1ng 1 15 and 

shipments of only 8,360 tQ-tts were made , although 12,000 tons ot addi­

t1onalore 1'1(iS brok n in the stapes x-eady foX' shi ment at, the end of 

the year , 

Development. 
~ . .. 

Our de~elopment work ~on 1sted ent1rel1 in xtend1ng th 

l1llt1 ts 01' the !.<no in ore shoots And sO far we b ve not found AAY r 11y 

new Qre but ho.ve m~el.1 del1ln1 t d the ore bodies wbiah . ere orked in 

th~ mtn, was ost lnjudieious~y 
, . 

abandoned . C.ost of d,ev lopment VI S 6 , 328. 81, equ~ to ijjIO . 70 per ton 0 

shipped, 

PROdu,c,tiqn t 

mh1s amounted "bo 6 ,360 tons. Qontaiii1ne; on the average gold 

and aUv 1! to til value o'f 1 .• 50 per ton and 3 . 5 per oent ooppe '. 

At d t ot writins VIe a.re Bh1ppi~ at he r to of 1.00 tons 

pray and e:xpeet, to sllip upwards of 40 , 000 tons d~1ng the pre sen t 

'1 er. 

Ore R sel'V'est 
• • d U it • 

Before r, deQided to ~eoPGn and equip tbis min a cel'eful 

est t Of oro lett 1n the old V\!ol",kings showed 0. l'eaerve of 32,000 

tons . O:n january 1 . 3.916, tho reserve YUle e st1lnated at 66 ,000 to"tls'. 

and at dat ot rltillg 1 t IllOT be Gst1mat d t 75 ,000 tons, wi th an 

verage value Of 1 . 50 in gold and silver end 3. 75 per oent oopper . 
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General, 
(I . 4 

We are ope1l'ating f:tom 19ht or , shoots at De Sc>to. no Gn 

of whioh is ve'.C'1 wose . 'but we believe that oonsid rable add1 tiona! Ol"e 

still remains 'to be proved up ln them and th small amount of vlark 

done on the 7QO and BOO t lavei would se. to lndicat tllat Qre eon­

t1Uw a stl'Ql1g to fa oons1(lera'hl.v" Gt- ater d 'Pt.h. Si.x 01' tM Ql:'e shoots 

aI'e out Qt~ bY ittl."ong faUlt whioh traVGll"SGS tho property and du:rt ng 

the pres nt year shall ll1ab:;e every ffot"t to find the cootinuatl al. S 

of tb~ae ore shoot belo the tault. We have also good re son to hope 

that ex],')lorat1on n.o under VH11Wl11 dey ~()P so nt1rel.y tl! W ore 

bod1 s Qr oonsider 'h1a, 1Jnpqrt(lll" ~ l eo.rw1d r tllo prospeots Cl.' f1'~ 

De Soto to b v ry goOd iade ,d_ 

,.. 
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DE SeTa MINE 

After having been shut down for a per iod of n.1ne years J 

t hl s mine was opened up in the middle Of 1915 and operations have since 
\ 

proceeded continuously. 

Explorati~n and Development: 

A long crosscut was extended to the west under the Whale 

outcrop and we have drifted along the mineralized zone for a distance 

of 252 feet. I regret to state that Up to the present time the 

results of this work have not been particularly sucoessful, for. 

although we have found a considerable amount of mineral and some small 

lenses and str1ngers containing ore we have not as yet developed any 

really commercial ore body, except possibly at one point where a small 

stope has been started. It will be understood that so far we have only 

explored a oomparatively small portion of the area in whioh mineral 

deposits are likely to occur, and it 1s our intention to continue th1s 

work slowly but steadily and we hope that some really valuable dis­

coveries will still be made. 

All other developments in the mine were in l~ne with those 

undertaken in l~15 and consisted in the extension of the limits o~ the 

known ore bodies which had been partially orked by the old company. 

This work has been successful, 8Zi as the comparative statement of ore 

reserves will -testify. 

The total. amoun-t; of exploration and development work amount 

ed to 1,814 feet, same being acoomplished at a cost of $17,301.40. equiva­

lent to 9.63 per feot of ad.anoe. The above mentioned cost represented 

a charge of 0.50 per ton against the ore produced during the year and this 

development served to prove up 72.882 tons of new ore during the year 

against whioh the oharge for development would amount to $0.237 per ton, 

and it will also be noted that at this mine we developed two tons of new 

ere f or every ton of ore extended. During 1917 we shall probably carryon 

a considerable amount of development on the 700 and 800 foot levels and 
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perhaps also at greater depUl. 

Production: 

- 2 -

The DeSoto production amounted to 34,382 tons of ore having 

an average value of ~1 . 58 in gold and silver and 3l375% copper, the copper 

value being sli ghtly higher than th Bluebell and the gold and silvel.' 

values sli €p-tly lower, the total value being very nearly the same. 

The production which we have made has been altogether lim ted by the 

capaci-by of the plan t at Humboldt and we could have incre~sed this 50% 

had we been able to take care ot the material in the Mill . The Desoto 

ore is highly siliciOUS, and none of it is suitable for direct smelting. 

The clean sulphide are concentrates readily, but the upper levels of the 

mine are oxidizod and ore from these points cannot be treated satisfac­

torily in tho concentrator and is, therefore, used as convertor flux at 

tho Smal tel' • 

The equipment of the DeSoto Mine is good and an increased 

produotion is mer~ly a mattor of obtaining additional rulling capacity 

. at Hum.ballt and the outlook is favorallle for a produc tion of pO ,600 tons 

or better du.ring the year 191'7 . .... 

Working Costs: 

The cost of prodUction f.o.b. Hum.boldt , and inoluding all 

ite~ in the s~e ~anner as figured at Bluebell , amounted to 3.358 per 

ton as against :\P4 .633 per ton in 1915, when the mine Vi as in the course 

of reopenihg and working .. costs were naturally high. In the above c onnec­

tion it will be noted that the freight from shi;pping pOint, Hiddletoll to 

Humboldt is 0.70 per ton of ore. The total cost of DeSoto ore is pr~c­

t1cally identical with the cost of Bluebell ore; DeSoto ore pays twice 

as much freight as Bluebell , but on the other hand, the charge for dev­

elopment was $0 .33 per ton less than at Bluebell. Th compuratively 

high working costs were affected by the same causes as at Bluebell and 

no additional explanation is necessary. I believe, however, that it oan 

fairly be said that wi tli increased sh1pments, the costs .of production 

at DeSoto are likely to decrease as long as we can maintain the output 

from the levels above the adi t, but when it becomes necessary to work on 

the 700 and 800 foot levels and to hoist from the winze, ·the costs of 

production will probable increase to some extent. 
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Ore Reserves: 

The estimate of ore reserves as of January 1st, 1917, amounts 

to 103,500 tons, the average grade being estimated as $1.50 per ton in 

gold and silver and 3.20% copper. As shown in tho table furni~led with 

this report the reserves at DeSoto Mine have been steadily increasing in 

a satisfactory manner and we are hopeful that such increase will continue. 

General: 

During 1917 we shall probably carryon more extensive dev­

elopment work than has been done in the past and it may be advantageous 

to extend the workings below the present bottom or 800' level, and to 

test out the values of the ore shoots at greater depth. 

The record is particularly interesting when it is recalled 

that the DoSoto Mine was for many years considered practically worked 

out and. at one tilne all the old equipment was removed on the suppos1 tlon 

that it would never be reopened. Since reopening, the mine has produced 

42,742 tons of ore and the steady increase in the ore reserves as 

shown in the table. There are indications that same important new 

discoveD1es may yet be made in outlying portiOns of the property, 

particularly on the Whale and Little Johnnie Claims. 
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DE SOTO MINE 

I 

Explorati on and De~elol?ment 

The exploration and development work represented a total ad­

vance of 532 feet accompli shed at a cost of $5 , 957.82 , an average of 

$11.20 per foot of advanoe , equal to 0 . 13394 par ton of ore produced . 

The exploration wor~ was confined to drifting under the Whale Ola.im but 

no satisfactory results were 'obtained from this work and the Whale still 

sho s only a small shoot of low grade ore . In stoping upwards from the 

Whale drirt we were disaPPointed as to the quantity and value of the ora , 

but there remains the possibility that ~ e have tapped the ore shoot cl ose 

to its top and during the present year we shall probable .sink a winze 

fram the drift in an effort to prove up the downward extension of this 

ore body . 

other development was largely confined to proving up the 

limi ts of the known ore bodies and we were successful in disoovering one 

new are shoot , viz ii : the f19 . which has so far been proved up on the 2nd 

level only . 

Much of the devel-0llment work , espeoial l y on the 7th and 8th 

levels , yielded a hogative result since we tound that the ore shoots an 

these levels were consi derably smaller -than they had appeared on the ;Levels 

above , and this faot reduced the t~nage which was figured in previous 

estimates . 

We have started to sink the winze below the 8th level and aim 

to prove up the #7 and #8 ore bodies l25 feet below the 8th or present 

lowest level . Irhis work is progressing steadily and detin! te result 

shoulq be obtained in May . We shall also continue to explore the whale 

and shall probablo drive nor-thwal'd under the L1 ttle Johnnie laim. It 

must be admitted that the results Qf development and exploration at the 

DeSoto have not baen enc.Qurag1ng during the past year and the 1'u"l:;ure of 

the Mine is probl emat1oal and will depend very largely upon the results 

of this yearts work . 
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Production: 

The production of the DeSoto 'Mine amounted to 44,483 tons, 

an increase of 29% over the proc1uc t1 on of trle previous year. The average 

grade of the are was 2.23 in gold and silver values and 3.035% copper. 

As at the Bluebell the percentage of copper diminished while the gold and 

silver increased to such an extent as to more than compensate for the 

reduction in copper values. practically ~l of the DeSoto production 

is concentrating are al though a. small portion of the ore body' located 

near the surface has become so much oxidized as to render it suitable 

for converter flux. 

At present we are producing about 150 tons of ore per day 

from the DeSoto and shall make every effort to maintain this rate through­

out the year althouBh it 1s hot certaln that we can do so unless new ore 

should be developed by the IV ork: now under way. 

Working Costs: 

The cost of the DeSoto are f.o.b. Humboldt, i ncluding all 

expenses as at Bluebell. was ~3.l5 per ton a decrease of 41 cents from 

~9l6. The mining cost exc1Udine freight and development work was ~8.31 

per ton against $2.35 in 1916 and considering that all outside conditions 

tended to steadily increa.se the cost of mining, I am particularly pleased 

to have shown the decrease of 4 oents per ton and believe that this cost 

can be maintained al. thoueh development charges will probably be e;reater 

during 1918. 

Ore Reserves: 

The e stimate of positive, highly probable ~ld prObable ore 

reserves as of January 1, 1918 is 66,200 tons of which 17,105 tons was 

broken in the stopes. The average value of the reserves is figured at 

2.00 tn gold and silver and 5% copper. The estima·ted reserves ~ 

~xtzx~ have decreased during the past year to the extent of 37,300 tons 

or only 7.183 tons less than the year's production. During the present 

year we shall make every effort to prove up additional reserves of are J 

and if these are found we hope to end the year 1918 with at least as 

large a reserve as can be estimated at the present time. Should it pro~e 

impossible to discover anyaddi tional !'eserves of are the :M1ne at the end 

of the present year will be in such condition that it will be necessary 



to lUat ~r1elll r uoe the nte of outpu1 and no production oan b <JQunted 

'o~ att0l" tlIe year 1919 . I do ot think, ~hat s1.1Oh n contingency is 'Pr~ 

bable. but the ;PQosib1~1t1 must be f cede 

It will be 1'6ce.11 d tha+ the DeSoto ~ ina w' s closed do n 

as Ilving been w rk,ed, !i)ut betwe-en tho "J arB 1.~06 and lJ)1,5 , and s~ncc 

th .reopening of the prQperty 8~ •. 226 tons ot ore have be'on produced, 

while r serves ount1ng to 86 .200 tons can still be oatimnted tor future 

produc"tion end thor is sutf'iCi nt ll.1'J.$xplored Ground to permit us to 

re~H~onabl.y hop for ·the discovery of new ore bodies . Also. VIe think." 

that -tbe fl7 and. #6 or ehoote may improve bel. tho. 8thl.ovel 1 ere they 

appa~ to be much r duce 111 size and .s,hOlW up largE"-' on th 9th and 

10' er leve).s. 

Mine equ1nme.rlil 1s in excellent c ond1t!on and the oper 

t10n of th }' ne cont1uu s to 'be veI7 satisfaotory. 



/ 
; 

CONSOLIDATED ARIZONA SMELTING CO. 

ANNUAL REPORT 

1918 ..... -
DE SOTe MINE 

ExRloration and DeveloEment: 

No diamond drilling was carried on at the DeSoto ~tlne J but 

eXploration and development to the. extent of 874~ fee"1i of ad ance was 

accanplished. at a cost of :16 ,949.81 eq,ual to 'f19 .39 per foot of 

advance. This charge was borne by the ore produced from the lline and 

amounted to $0 .3954 per ton of ore produced. Tho comparatively high 

cost of footage advanced was due largely to the character of. the work 

since much of the development was carried on at the bottom of 6 deep 

winze and for the most part the balance was at the extension of a Tunnel 

approximately one half .mile in length . 

The resul ts of the development ~,ork were comparatively 

mea&~e, although some extensions to the old ore bodies were found during 

the Jear. On the 9th level (which !las reached by a inze,) the downward 

extension of the ore shoots pr oved -bo be extremely disappointing and 

taken as a hole the development . or k at the DeSoto Mine cannot be 

considered as sat1sfacto~J altho\~h it served to somewhat increase the 

life of the Mine . I am pleased to state that since the beginning of 

the present year some ra thar favorable resul ts hav6 accompanied the 

small amount of development work which is now in progress and the out-

look for the future of this ne is rather more favorable than it TIas 

four or five months ago. 

Ore Reserves: 

The total reserves of positive, h1Bhly probable end probable 

ore was estimated on January 1st, 1919 at 33,000 tons. A considerable 

portion of this reserve is comparatively low in grade and the average 

value is figured at -jj2.30 in gold and silver and 2.60% copper. At the 

DeSoto Mine as well as at the Bluebell Mine the content in gold and 

silver has tended to increase during the past few years while the copper 

content has gradually dll1inished. 



Production: 

The produc tion from the DeSoto Mine was a trifle less than 

in 1917 amounting to 42,870 tons containing on the average $1 .54 in gold , 

1.20 in silver and 2.576% copper. At the present time the rate of 

production is approximately 100 tons per day and we hope to maintain 

this rate throughout at least the greater part of the present year, 

although it is not certain that this can be done. 

Working Costs: 

The cost of the DeSoto ore f.o.b. Humboldt was ~3.6857 per 

ton or 10 cents less then the cost of ore fram the Bluebe1l. This cost 

also shows an increase over previous years, amounting to an additional 

53 cents since 1917. A. part of this inorease is found in the extra 

charge of 28 cents per ton because of additional development work and 

also since July 1st, 1918 the freight has been increased from 70 cents 

to 90 cents per ton from the shiPPing~ollit at Middleton to Humboldt. 

Here (as at the Bluebell) we hope and expect the average cost of pro­

duction will show a decrease in 1919. 

General: 

The DeSoto Mine , since reopening in 1915, has produ a 

total of 130,095 tons of ore and there is still a considerable amount 

of unexplored ground and e have not lost hope in the discovery of new 

ore bodies or in finding further extensions of those ore shoots in which 

we are now working. I~ conditions permit, it is planned to use a diamond 

drill on this prop rty within the course of the next year and some sub­

stantial results may be hoped for from this work. 
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DE SOTO MINE 

Exploration and Development: 

The total expense on this acoount was ~17,284.38, represent­

ing $0.6385 per ton are shipped. 1417 feet of diamond drilling were 

carried out at a cost of $ 2.175 per foot; also 1,167 feet of drifts 

and crosscuts at an average cost of ·~12.17 per foot. 

This work did not result in finding any new ore bodies, but 

enlarged to some extent the limits of the ore bodies which were already 

known. On the whole the result was disappointing and we now feel that 

the DeSoto ground has been as thoroly explored as conditions justify and 

the chance of finding new ore does not warrant any further expense 

under present conditions. 

Development and exploration work has been discontinued from 

the first of the present year and the mine may be considered as camplete-

ly developed and will be worked out gradually and in accordance with 

market conditions. 

Ore Reserves: 

The estimate of ore reserves, in~luding positive, highly 

probable and probable ore as of January 1st, 1920 is 21,000 tons, the 

average content being $2.30 value in gold and silver and 2.15% copper. 

In addition to the above tonnage there is a very considerable quantity of 

low grade material which will average approximately ~1.50 in gold and 

silver and 1.75% copper. This is not estimated as ore at present since 

it cannot be treated with profit under existing market conditions but 

should the price of copper exceed 25 cents per pound, it would auto-

matically became commercial ore and proYision to mine and treat same 

would then be made. No figure can be put on the tonnage of t his material 

as it is a variable rather than a constant quantity depending entirely 

upon market price. 
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Produc ti.on: 

As forecasted in my last Annual Report, the production of the 

DeSoto fell off largely during 1919 and amounted to 27,067 tons; the aver­

age grade of this ore was $2.23 in gold and silver values and 2.355% Cu. 

During 1920 it will become necessary to further reduce the output of the 

DeSoto and unless the market should materially improve before the middle 

of the year, the production will probable not exceed 15,000 tons. In any 

event the mine will probablp be exhausted during 1921 unless at that time 

a very high price for copper should maintain and enable us to continue 

wor king the low grade ore bodie s. 

Working Costs: 

The costs of production have increased because of general 

conditions and also because of the lower tonnage produced during the past 

year and because much of the ore came from snall and narrow veins in 

which the stoping costs were necessarily extremely high, Our cost last 

year, including exploration and development was ~~4. 746 per ton f.o. b. 

Humboldt. The actual mining and transportation cost was ,j,4.10 per ton 

and during 1920 we hope to approximate this last figure since no ex­

ploration nor development work will be carried on. 

General: 

Since reopening the mine in 1914 the DeSoto has produced 

a total of 157,162 tons of ore. The production was very profitable until 

the last year, but during 1919 the copper produced from the DeSoto has 

cost just about the average price received, even after crediting gold 

and silver values. 
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- louinol est1 te, s111 wor k not tinlsh d 

b- ~here 1Q th1Q muoh or • but its reoov~ry 1s tiO questionable that 

none ot lt 0 n be oallod po ltlve. 

0- ·rher ia at leest thls uuch ore now p 'oved up on th· S111, and 

tbo oondition 8r 0 muoh better 0 be 400 thon on ~pe 300 , 

that It8 rooov ry 16 t&1rly well as urod . 

a- . It the 430 0111 .; l'OV8S up oO\l>oroble w1 tll 330 s111 1n s1ze, 

th1 ore 111 then beoomu Frob ble. 

e- Small bunoh 1n So . end of old 340 5111 . 

t- Average 

tlons . 

ada bel • ~. therefore not ore under pre ent oondi-

g- Pillar just bolo ~OO l evel. 

h.... Broken ore 1n stope .ill aXOClf 8 of tistlm.a te. and n.ot i na luded 1n 

~at 1lilato ot rokcn Ore 1{6serves. 

1- l~O blooks ot 400 and 640 to os respeotiv 11, th major portion 

or bleil cun probably b r oovl:Jred. ultlL1tlt ly. 

J- A piller of 7'10 tons lett 0 prot ot the r'111j Ii pOI't1on of 

this may b reoovered. but (Jond1 , 10118 in the t01-J, after the 

ore 1 11 drawn t 111 p.l. 0'0 bly l! sku the reoovery 01' 1, ore then 

amall port1on of the p1llar '61'Y qUE!stlonabl • 

k- 111 ra. ~o be reooverud in tbe tinal 1nd-up . 

1- Pillar below 360 ~111. drl110d and reedy to br.al. 

1Il- Triansuler block or L~w fr-;r d or 1n io. nd o ~ ~tope. above 

the S111a th r msy be mor t an 500 ton • d P ad1ns upon how 

it holds up 1n grade . 

n- P11lar blow ti.e 460 D111. t o be rooov( rod ben b stopo i8 

drawn . 

0- 111ars b tween . n1n r111 nnd Sub- r-l11. 

p" Triangular bunoh bet .. een Sub-nill nd ]"Qultj size core or less 

indejJerm1n ble . 

q- rl:l 1 ting 01" 6 ; only 6. no lnul stiJ;1at P085ibl at pres n t tQg 

of d vulopment . 



r- A small dount of' ore as found 1n 370 whioh 1s probably a 

oontinuat1on of tb 270 ore t but the grbde WfHi too low. and 

amount too small to be of any interest. 

s- orlted out . 

t- Present atop1ng area. 405 sq. ft.; becks r~61nlng. 70 ft.; 

grade good . 

u- It ore 1& enooun.tered 1n 490 S111, there will be taOl".8 tban 

1000 tons, 

\ signed) UL UDE FJ~rGUaON t 

Supt. 



tdNING OF REPLACE VlliNT DEP08ITS 2! COPPER ORE 

Ever since D. C. JacKling and his associates pioneered the way 

the operation of the so-Called porphyry-coppers has been carried on 

with profit and on an increasing scale until at present it accounts 

for more than three-fourthB of the total U. ~. output of copper and is 

reasonably certain to represent an even larger percentage as time foes 

on. / 

The natural conditions which permit the profitable application 

of such a procedure involve the fairly uniform distribution of small 

quantities of cop per mi neraL-generally in the form of sulphide,-through­

out a large mass of mineralized rock which makes it possible to cheaply 

mine the very low gra de are in gre a t quantity often more than 10,000 

tons per day and then to concentrate it with a ratio of from 20~ to 50 
. 

to 1 so that only a comparatively small ton~age of high grade material 

is subjected to the ex pensive pyro-metallurgical procedure that r esults 

in finally putting the met a l into a marketable product '. 

Thus copper derived from crude ore containing les tban 1% of the 

me tal is being produced and marketed in some cases for an operating 

cost of as little as seven or eight cents per pound and where the 

tonna ge in the de po si t amounts to SODe hundreds of ~illions of torJ.s , - as 
> 

at ~ingham Canyon and Morenmi, the large initial investment re quired to 

prepare and equi.. p the mines for operation can be amortized at a very 

trivial fi g ure per ton of are or pound of , copper produced. 

Obviousl.:9' no such procedure could be applied to any are body tha t 

occurred in narr ow veins or in ~ny other manner that precluded cheap 

mining or that could only be beneficated ~ ith a lo~ ratio of concentration 
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and up to the present time only the disseminated ore bodies,-ususlly , 
in some t~pe of porph¥ry rock,-have been profi~ab ly exploited. 

However. for many ye ars I have given some thought to the 

possibility of ap~lying a somewhat similar procedure to the replace­

ment deposits in schist such as are found in Yavapai County, Arizona, 

and 01 which the largest is the United Verde at Jerome, while among 

the smaller deposits of similar character may be mentioned the Blue , 

Bell, De f~to~,. Arizona BinghamYJton and Li ttle Copper ~ueen . 

The conditions at the United Verde were somewhat unique and here 

after ' the bes t of the are had been mined from the lenses in the up~er 

levels the entire mineralized zone was str ippe d of the barren material 

at the surface and then the low grade ore was mine d out from a huge 

glory hole extendin , down to the 01d .600' level, with an area of 52 

acres at the top of the mountain wh ich was 1040' ab ove the bottom of 

the pit where the area was only 1.5 acres. From this pit there was , , , 

taken 34,OOO.OOOtons of waste and ~,080.904 tons of ore with an 

average content of 3 .00% copper plus 0 . 03 ' oz. au. and 2.00 oz. silver . 

In all of the ot her mines mentioned the ore occurs in lenses which 

haV'e the followi ng charac teris tics in common:-

r (a) The long axis is vertical &0 that in some Cases as at Blue 

Bell an are shoot with a horizontal length of only 300 ' has a known 

vertical length o'f 1500' and may extend much deeper . 

(b) The ' greatest width of ore is at or near the horizontal center 

of the lenses and this condi tion maintains all ·the way from the to p to 

t .he bottom where, except when the shoots are cut off b" faults. the copper 

content decreases and the lense either pinches out or the chalcopyrite 
. ' 

gives place to iron sulphide or barren quartz. 
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(c) On both sides of , the core of high grade ore and at its ends 

the values gradually decrease in the foot and hanging wall of the shoot 

and the wid th andE:ngth of the Il1ineable ore is determined by assay 

with the limits extending farther in all direct ions as th~ critical grade 

of the pay are is reduced. 

(d) V; here several lenses wholly or pa.ttially overlap the wall rocl{ 

between them is nearly always mine 'alized to a small extent and often 

there are stringers of are connecting the other shoots which are strung 

out thru the lengt h of a mineralized zone. 

These cond i tions may best be i'llustra ted by sket ches whi ch follow 

and which, whi le not pretending to a C'Curate ly represen t the exect con-
> 

ditions of anyone of the deposits , are fairly representative of the 

general conditio ns found in many of them. 

In all of the mines mentioned above the heart or core of tbe are 
; 

~oots have alreody been mined out,-since there was no thought of 

large scale mining ~hen they were operated,-and therefore the higher , . 

grade 'material has been elim;tnated ,-as shown in the sketches , end the 

practical a'Oplication of the proposed procedure must depend upon t be 

tonnage and value of the remaining ore. 

Whi le the _ark previously done in these mines has had the obvi ous 

disadvantage above noted yet it has had the advantage of partially 

proving up · tbe grade and tonnage re maining and thus making futUre 

exploration much le ss expens ive than would be the case ith a virgin 

ore-body. 

Also this work often serves to make the remaining are more 

accessible and advQntage can be taken of existiqg shafts or edits where 

the caving system of underground mining may be aP91ied in line with the 

3 
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practice at Miami and at the Ohio Couper Co. of Utah. 

In cases where open cut mining methods could best be followed the 

existence of the old stopes and worKings would be advantageous in some 

\ respects and disadvantageous 1n others. The breaking down of ore along 

the te J.~r8ces should be made easier but there would be extra expens e in-

volved in handling the timber and the fi l l but if this fill consisted of 
. , 

low grade ore. as is often the case, the general effect should_ be f6vor-

able. 

. 
The character of the ore is a matter of the utmost importance for in 

) 

many cases, e. g •. -the Blue Bell , much of the ore con ta i ns a high percent-

~ge of ir.on-subfld and unless nearly all of the fo mer could be dropped 
• 

in the flotation circuit there would be a low ratio of concentration and _ 

a low grade concentrate would be produced. At De Soto where there is 

less iron and -the ore is rlore siliceous I have assumed that the ratiO of 

concentration might be about 10 to 1 so tha.t a 1% OFe would produce a 

10% cu concentrate. 

Equally impor tant 1s the fact - that much of the ore is wholly or 

partial ly oxidized in the up -p er levels of most of these mines and on 

suchm~terial the re cove~y of values would not be so good as when 

sulphides were treated. However. the great bulk of the ore is in the 

form of sulphide and a recovery of~o% should be made. Incidentally. 

much of the oxidized ore is richer than the sulfide. 

The character and dip of the walls must also be given due con­

sideration. The dip of the ore sho lts and of the mineralized zone at 

both the Blue Bell and De foto is in the order of 70 0 (to the E 25 0 N) 

and while t~e foot wall will generally stand up pretty well the hanging 
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wall will naturally tend to cave, altho at the De Soto both walls 

were remarkably solid and firm. 

If an open cut at D.e Soto were carried down to the 600' level 

and th ~ northeast contour of the hill averaged 300 (which 1s about 

ri ht) it might be necessary to remove some 5,000 tons of aste for each 

runnin ft. of the cu t in order to bring the slope of the hanging 'v\/illl 

to the angle 'of repose l45 0 ) and this would ~an removing some 3,000,000 

'tons of waste if the pit had an ultimate ' length of 600'. 

Total cost @ 10~ per ton would be 300,000 equivalent to a charge 
, , 

of 151 per ton if only 2,000,000 tons of or e were extracted from the pit. 
( 

Thus t he actual mining of the ore to the mill could not exceed a cost of 

25¢ per ton if the total mintng cost· was to be kept at 40¢ per ton. This 

might be pretty difficult. 

• 
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NOTES ON DE SOTO MINE, 1/17/27. Visited with J. L. White. 

Went over the ground with E. S. Chafey. Chafey has found some 

oarbona-te are und.er an. out arop near -the Bus ter Cut and not far from the 

Treadwell Tunnel, which is noted as Tennel No.5. Thi s is 'perha'ps 

t,he outorop of the No. 1 orebody, which was worked up 40' above the 

100' level, whereas the outarop is <~ 200' above this level so that 

there is possibly 160' vertioal dimension of ore between the back of 

our old stope and ,the au torop on whi ch Chafey is working. In thi s t---:.. 

ground there is very probably more c~onate and oxide ~d some lenses 

of high grade may be found between the surfaoe and -the stope. 

On the other hand there is a possibility that Chafey's outorop 

on whioh he is drif·ting the Zero Tunnel oovers an entirely new 

ore body whioh has never been previously explored with depth, and 

may re'present a very substantial tonnage. 

Under ground Chafey has found some ore in the bentof the 200' level, 

(before ·the long d.rift starts out tcmard the surfaoe) and this may 

extend to an outorop now on the surfaoe approximately 170' above this 

point, and whi oh has been developed in ·the past by several small surfaoe 

pits. This ore is probably an extension of the 50 are body and a little 

good grade material may be expeoted, but tonnage is en'tirely uncertain. 

Another chanoe to find ore is above the No.9 orebody which 'pinched 

out approximately 100' below the surface in the back of our stope, but 

which m~y have been out off by a fault. There is a prospeot that be-

tween this 'pOint and the surface a lense of the material is effeoted by 

secondary enrichment and may prove to be well worth mining. 

Leaser has been shipping ore which was sorted from the dump and is 

now begtnnlngto mine some ma-terial in ,the Zero Tunnel, also on the 

200' level. Shipments at present are approximately 100 tons per month, 

average grade ab out 6%. ,oopp ere 

~ .. - - - - .. 



NOTES ON DESOTO MIllE - 6/21/27 • 

. Chafey now working on 200' leyel and just to the north side 

and top of winze. At this point a lit tle good ore shows in the footwall • 
.. 

On the 100' level, south of the winze and at end of old stope, there is 

~aid to be a oonsiderable body of silver ore whioh was left by the old 

operators in 1905. This ore is now ooming down in the stope and being 

used for filling, but oan be drawn again and taken out when desired. 

Chafey states that several samples show it to oarry gold:$1.80 a ton, 

about 10 ounoes silver and 1*% oopper. At some later da te thi sore 

.both that whioh is ooming down in the s tope and that whioh still remains 

in plaoe should be thoroughly sampled and investigated. 

The stope referred to is marked 5208 on traoing D-25-1l. 

Going down the winze there is ore in the foot wall of the 

250 stope on the 250 level and on both sides of the winze, espeoially 

the nor·th side. Chafey has worked into this foot wall and at one point 

has a width of about 12' of good ore whioh he sta tes will average 9% 
-

oopper. Believes that this ore body will oontinue a long distanoe south 

and amount to several thousand tons. The silver ore men·tioned above 

las run down as filling into the present work, partioularly on the south 

side of the winze. 

On the 275' level there is a vein of good ore on the south 

side of the winze 3' wide. This is at present not aooessible. 

From general indioations a substantial tonnage of ore remains 

in the foot wall of the 250 stope, and this may extend oonsiderably 

further north than previously sup posed. It vllll probably pay to olean 

out all of the old shoots and run ore dONn tot he Hot Numb er tunnel, 

where Chafey plans to put a horse and dump oart, and perhaps to install 

rails and oars later. 



De soto ~ 2. 

On the surfaoe and to the north and west of the main workings, 

Chafey has opened up the Zero tunnel, whioh is about on the 50' level, 

that is 150' above the 200 or Copper Link. 

This tunnel is now in 60' under an outorop whioh shows minerali­

za-tion over a length of 150'. and whi oh may prove to represent a very 

substantial orebody. The ore in the tunnel shows a width of 8' and 

grade in exoess of 8% oopper, and -this is just on the line between the 

oxides and sulpbides, whi ch lat ter look -to be extremely good. About 

400 tons of ore has been shipped from these workings, averaging 8% oopper. 

Surfaoe prospeoting has also been done in the vioinity of the 
• 

Treadwell tunnel, and slightly to the east of this point where· there is 

a very large and strong outorop of leached ground showing iron oxide and 

in plaoe oopper oarbonates and oxide. This is a promising sh owing and 

shoula be further investigated, as there is a chanoe that a large orebody may 
be 
found under the leached ground in the Treadwell tQnnel • 

Shipmen-t s of ore in June wi 11 run ab out 320 tons and average in 

net smelter returns about $12.00 a -ton. July shipment s should exoeed 

400 tons. Present method of mining by hand steel oosts about $3.00 a 

to to break ore, which is packed on burros to terminal and oosts abou-t 

$1.75 per ton. Ru.nning tram adds about 25¢ so tba tore oosts Chafey 

$5.00 or upwards per ton in cars at railroad. There would be a chanoe 

to save oonsiderable money by put ting in a small air compressor and es ... 

peoially by providing bet ter me thods of transporta tion running the ore 

dC1Nn through the workings and out on -the mail -haulage -tunnel. With 

present low prioes of oopper it will not be advantageous to at -tempt to 

push produot! on; told Cha'£ey I was well, satisfied -t 0 let matters go 

ahead slowly as he might desre and that I would not be in favor of 

baving him extraot more than a maximum of 1, 000 tons of ore per month 

while tne oopper market stayed as at-present, les s than l2t¢ a pound. 

-----~ 
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DE SOT 0 l!INE 

G. J. Parbauer letter - Harch 18 , 1930. 

T1Chafey is still drawing the caved material 
and has it drawn down aJmost to the 500 level. He hopes 
to have the mine clear again in about ten days. I:ost of 
the caved material is waste and the fines assay about 2)0 
oopper so the ore Shipped bas been low in grade. nfter the 
o re-pa se is 01 eare d , miniDf wi 11 be resumed in the 290 ore­
body where there is still some 0 re in sight. Several leas­
ors are we rking on the ,fuale out crops a r.d UcCut cheon is still 
working his tunnel , but is not doing well. The storm has 
stoppe d 0 re haul from the su b-leases. n 

G. J. Harbauer letter - pril 24 , 1930. " 

liThe outlook for a permanent job with the 
Southwest does not look so g ood since the ,arop in the price 
of copper and it is doubtful that Chafey will be able to con­
tinue very long as he has no brea t anount of shipping ore de­
veloped and is not financially able to do much development work. 

nThe" Zero Stope has become 10W3r grade in depth 
(about 3,; ) am the subleases have been very disap pointing. The 
latest development has been a crosscut from "Ni gger Heaven" to 
a point above the 110 stope and c onnectirg vii th the "Stove ..?ipe 
Raisel! started by ..: erguson from the III level. This ore is 
running about 4% as mined and there are several cars in Sight. 

11 I have been sampling the lower 1 evels at the 
e Soto to get a line on the mill ore available. ~here seems 

to be a lot of low grade ore in sight that might be mined to a 
certain vvid th but I have not had retll rns on my samples y et so 
canno t te 11. " 

G. J. Harbeuer letter - May 29, 1930. 

"I finished at the DeSoto on L~ay 10 , 1930 , as 
Chafey could not pay his own men , some 0 f whom he owes over .~400 , 
and the Sheldon feople dia not care to dO Qny further sampling 
the re. 

" II I took 88 sa mpl es on the 1140 Hew" ore body vhich 
indicated about 8 , 000 tons 0 f 2p Cu . ore between the 550 and 300 
levels and I figure that at least 15 , 000 tonf' of this g rade of 
sl11phide ore can b e mined vithout much development !fork. 'Ithe 
upward exte nsion of the 110 stope whi ch vas developed by the 
Stovepipe Raise and aero sscut from II ligger l~ eaven!1 r roved to 



.0eSoto l1ine - page }2. 

G. J . He rbaue r Ie t ter - l.1~y 29 , 1930 (0 ontinue d) 

be only a stovepipe of ore as it produced less than 400 tons 
of 5 /0 ore. 

" Chafey is now workinf on rmterial shot down 
from the back of the Zero stope whi ch i s m08tly an oxide ore 
and re e;uires sorting . lie .. iay continue to ship a car or two 
:per week for a "vhile , but his credi t is about gone as he owes 
around "5 , 000 . " 
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NOTES RE DE SOTO MI NE 

January '27 

~here was some ore between 200 and 100 levels just 

at the edge of the main winze which would carry 0.09 oz. au and 10 

oz. ag and l.~fo cu. It may be that Chaffee mined this. Present 

value would be 414.40 per ton. lThere should still be some really 

good ore with over ~o oopper left in the pillars alongsi4e the 

main winze if it can be gotten out without too much expense. 

Note the gouge of the main fault on the Hot Number 

l evel and elsewhere. This oould be easily mined and in plaoes is 

said to carry 4.80% oopper. 

MoCutcheon was mining out some good ore from the 

surfaoe some distance north of the Whale adit. The vein at the 

end of a 100' adit had a width of 35'., the seotion near the foot 

wall ran ?~'o oopper for width of 8', then 2'fa copper for width of 

22' and ~o oopper for width of 5' against the hanging wall. This 

showing is about 80' west {in hanging wall of the Buster Gut 

in which there is also some good oXidised ore about act wide. 



l , 

NOTES ON DE SOTO MINE - November 18-, 1927. 

Chafey will transfer his aooount to the Valley Bank and we will 

arrange to allow him a oredit up to a maximum of $1,000, but not all at 

one time, so that he oan purohase oompressor, ~ump, drills aDd aooes­

sory eqUipment, and arrange for eleotrio power from Arizona Power Co. 

UNDERGROUND NOTES. 

Chafey bas developed some good ore at the north end of the 

210, 230 and 250 stapes. On the seoond level (Copper Link) also there 

is more ore than was believed to exist in the baok of the 260 and in 

the baok of the 230, at whioh latter point the ore is 6 feet wide 

and appears to be good grade. This extends upwards far 100 or 

possibly 150 feet and while the length of the shoot oannot now be 

.determined it may very well represen·t a substantial tonnage and 

should run 5% or better. 

There is a large soab of ore on the foo t wall of the 230 

stope both above and below the seoond level, and has a width in plaoes 

of from 5 to 8 feet, and Chafey states that farther down this ore 

turns baok into the foot wall and he believes will work into a very 

substantial ore body. The grade is said to be better than. 5%, but 

probably will no t mine much over 4i-%. 

The gouge of the big fault was sampled on the =tunnel level 

by Nelson and showed grade of 4.80% for a width of abou·t 7 feet, 

also there was oonsiderable lead and zino in this gouge, and have 

ins truoted Chafey to take some additional sam'ples and send them down 

to Humboldt. The tonnage may be considerable, but am doubtful as to 

value and moreover a large proportion of this material will 'probably ~ 

be oxidized and not suitable for oonoentration, but it should be 

tea ted oarefully. 
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There appears to be a small body of good grade ore in the 

back of the 160 stope. 

. An adi t has been run in to the north of No. 1 level and about 

thirty feet above and some ore is developed at this point whioh may 

represent the south extension of the 210, or whioh may, in Chafey1 s 

opinion, Qonstitute an entirely new body in the hanging wall of all 

the previously developed ore shoots. This ore may extend upwards and 

northwest to the Bus ter Cu·t. 

The oompressor whioh Chafey will purohase from the Peck 

Company will oost $300.00, plus the hauling to De Soto. Cha~ey now 

has ei gh t men working ami. a cook. 

He has 250 tons of ore in transit and over 100 tons broken 

in the mine, and this latter tonnage is inoreasing rapidly through 

scaling down the scab of ore on the foo t wall of the 230. He ex-

pects to ship three ears per week from this time forward. 

Chafey estimates that he has over $2,000 worth of ore broken 

and in transit and he is indebted $2600 to James Cleator, whioh in­

deb tedne ss however is only secured by his note and would be inferior 

to any indeb te dne ss that he might inour to us, whi oh would be s eoure d 

by ownership of the ore itself, as well as by ti tle to the equipment 

whioh he mi ght purchase with these advances until suoh time as the 

equipment had been paid for by deduotions on shipmen·ts which as long 

as he continues to ship steadily we will keep down to a minimum of 50¢ 

a ton or a larger amount whenever he indicates that larger deduction 

would be satisfaotory to him. 

Since much of the ore shipped from DeSo·to has a value of 

about $15.00 per ton and it would be advantageous if a new rate could 
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be secured from Middleton to Superior on $15.00 ore. This should no t 

exoeed $3.00 per ton, sinoe present rate on $10.00 ore is $2.60 and on 

$20.00 ore $3.50. 

The general situation at De Soto looks promising. There is 

unquestionably oonsiderably more ore left in the mine than any of us 

estimated and no doubt that Chafey will develop additional tonnage and 

oan probably inorease his shipments to 8'00 or possibly 1000 tons per 

month. The difficulty will be to keep up the grade of the ore to a 

poin,t where this is profi table to Chafey, since his methods of sampling 

are not aocurate and he appears to considerably over-estimate the value 

of most of the IIBterial Which he finds as evidenoed by the fact that 

many of his oarload shipments which he believed would run 6% to 7% 

only ran 5% or a little less. He figures that he oan lay ore down 

at Middleton for $2.00 per ton, which figure is oonsiderab~y too low, 

and the oharges subsequent to loading the ore at p~sent on low grade 

material are freight $2.60, treatment $2.00, royalty approximately 

$1.00, copper market ' deduction 2~i per pound. Aocordingly a 5% ore 

(90% paid for) would, wi th slightly over $,1.00 value in gold and Silver. 

net Chafe~at 13t¢ market, approximately $11.00. Deducting freight. 

treatment and royalty, with allowanoe for moisture, his net returns 

should represent $5.00 per ton, whioh gives him a good profit even if 

his mining and haulage costs reaohed oloser -to $4.00 than $2.00 per ton, 

which in my opinion is aotually the case. 

// 
I 
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Hote. on 'ea.ibility or Reopening the DeSoto Kine tor the 
Beooyery and Treatm nt ot Remaining Low Grade Copper Ore . 

The.e note. are baaed upon M1 personal acquaintance w1th this 

mlne nd invest1gat1ons by ng1neera made under., dir ctlon . 

I tirst exe in d the property in Nov ber , 1 13 , eubsequently 

supervised ite reopening and operations trom 1~15 until 1~21 and to 

a certaln extent the work ot the leasers untIl the autumn ot li2~ 

einoe which date I h ve vieited the property only at lntrequ nt 

intervals, the last occaeion being in September . 1 41 . 

LOC.!TION 

The eight.en (18) patented lode mining claims and one mill site 

which comprise th DeSoto Group with an ar a ot 3&4 acree (eee map 

at tached as Exhibit A) are looated in the Bradah w ount.in , Yavapai 

County, Arizona , tive (~) milea S. 200 W. tram the lue Bell Mine . 

The Crown King Branoh ot the Santa 'e Ra i lway tormerly p 8eed 

within a mile ot the mine tram whioh the or was sent down to . 

M1ddleton Siding b, a gravity aerial rope.ay . The lower ropewa, 

tow re and aiding bin. burned down in 1~30 and this section ot the 

ral1wa, haa sinoe been taken up .a tar as Cordes Siding whioh i. 

&me?ml1e. tram Middleton . Present access to the mine i8 by way ot 

the Black Canyon and Crown King Highway to the site ot Middleton 

Siding, a distanoe ot 48 mi le8 trom Pr scott , l~ mile8 trom Mayer 

or 18 miles trom Blue Bell Siding. 
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fro. the Orown King Road to the mine there is only a steep 

horse-~rail nearly two miles in length and this would have to be 

replaced b7 about tour miles ot mountain road in order to make the 

workings acoessible by auto or truck. 

The mining claims oover the summit ot a steep ridge extending 

northeast-southwest tor over a mile and they extend down along 1ts 

eastern and western slopes for a considerable distance. Most of the 

outcrops and mine openings are located along the upper portion ot 

the eastern slope which descends over 1,500 teet to a gulch locallY 

known as -Orazy Basin". The west slope ot the ridge extends down 

lnto Peck Canyon. (See Map Exhibit B) 

OLDIA~IO ~ .... GDEROiiiioioii ....... AL .... CONDITIONS: 

The altitude ot the main haulage level known as the -600" or 

-Bo~ Kuaber J41t Tunnel" is ~,11~ teet above aea level and the ore 

ahoota extend upwards tram th1s po1nt to the var10ua outcrops, the 

hlgheat ot whlch--near the sUBm1t ot the r1dge--has an elevatlon ot 

about &,eOO teet. 

!he olimate 1s pleaaantly cool throughout the suamer w1th 

conalderable troat and otten some anow in winter. fhe mean annual , 

rainfall ia about 11 inches and both surtace and underground work 

can be conducted at all seasons with very 11ttle 1nconven1ence due 

to weather cond1t1ons. 

The surrounding country is mountainous wlth deep gulches 

between the r1dges and summits. There is llttle vegetat10n except 

tor native shrubs and grasses and no large ttaber. 
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Water 

Running water i. tound in the deeper gulches only during .et 

weather and on the "Water" Clata there 1. a very small_pr1ng wh1ch 

has never been develope4. Dome.ttc water waa obta1ned tram a well 

near Middleton S1ding and taken up to the m1ne on the aer1al ropeway. 

Froa the Hot Number Adlt (600' level in the mlne) there ia a ate.dT 

tlow ot about ~.OOO gallona per day wh1ch would be suitable tor 

induatr1al purposes but to obta1n a aupply sutticient tor large acale 

m1ning it would be necessary to tap the undertlow 1n Crazy Baa1n 

which has never been thoroughly te.ted but would probably exceed 

100,000 gallons per day. £ much larger supply might be obta1ned 

tro. Turke, Oreek, aome three miles north ot M1ddleton S1d1ng, along 

which creek thore are favorable a1tes tor a large mill and Btorage 

spaoe tor tailings. 

Power 

The Prescott-Ka,er-Blue Bell-Crown K1nS hlgh tena10n power 

11ne ot the Ar1zona Power Company paa.e_ oloae to the portal ot the 

Hot Nuaber ~lt where transtor.era were tor.erly installed and the 

coapre._or room and shop •• ere located. The old rate tor eleotrlc 

power averaged about 1.5_ per kilowatt hour but it 1_ reasonably 

certa1n that wlth1n the cour.e ot a tew years the U. S. Reclamation 

Service w111 turni.h Colorado R1ver Power throughout all th1_ 

d1atr1ct at a coat ot leB8 than O.~_ per k110watt hour. 

L,bor 

Becaua. ot the long 41atance trom any town, 11ving 8CCO..o­

dation. would have to be provided at the mine and m111. Allot the 

old dwellings and other building. have been burned or wrecked. 
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~ certa1n nuaber ot local men would be aval1a~le tro. the 

vlolnity o~ Mayer and Prescott. Mexican miners were toraerly 

e.ployed to a large extent and with satistactory results While tbe 

exoellent cl1aate always attracted workers tram otber caapa In tbe 

State. 

GIOLQGY A&. .QY OCCURRENOE 

Thi. has been studIed by varlous geologista and 1. de.cribed 

brleflY by Llndgren (wbo did not viait the mlne) 1n U. S. G. S. 

Bulleti. Bo. 788 at page. 1&8-16&. 

The country rock is pre-Cambrian Yayapal .ohi.t o~ .edtm.n­

tary orlsla, h18hly •• tamorphosed and uptl1ted now l,lng with 

.trike north 80 eaat and dlp ot about 70 degree. to the northwe.t. 

Dlt~.rent pha.e. ot thls rock range trom highly s111ceoua ohlorite 

and .ericlte achlat to a much aore coapact blotite or bornblende 

.ohia~. ~ zone ot silicifioation extend. for .everal mil •• north­

ward trom the DeSoto through the B1Ul Bell ola1ms and on to the 

BlnghamptoD, but a sbort dlstance aouth Of tbe DeSoto the formatioD 

ohangea glYing place to Bradabaw gr nite and Crooks coaplex wbioh 

extend south througbout the greater part of the Crown Xing dlstrtot. 

The ore bodies, wbioh at DeSoto are largely confined to the 

chlorite sobist, are of the replacement type occurring in detaohed 

lenses or shoots tn a more tntensely siliclfted ledge whlch occuple. 

practically the enttre DeSoto ridge hav1ng a width Of over 3,000 

teet and a length ot same &,000 teet. The lenaes generall, contor. 

to the strlke and d1p of tbe sohist and oYerlap one anotber a. aay 

be noted traa the plan map. ot the workings (Bxhiblta 0 and D). 
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The are.te.t 1nd1y1dual length ot anyone ahoo' ot 3~ oopper 

ore wa. 811ght~ oyer 200 teet w1th maxtmum wldth ot abou' .0 teet. 

The maxtaua -vertical height i8 about 1,000 teet tor _hile allot the 

ahoot. outorop on the surtace none .as tound to pera1st to any great 

depth belo. the ma1n fault which cut through the mine be'ween the 

400 an4 &00 toot levels. Two ot the ore bodies were tollowed down 

tor an addition&l 300 teet but a8 depth -was gained, the dtm.ns10n. 

ot the pay ore rap1dly deoreased while the copper m1neral. gradually 

gave place to barren quartz. These ore bodies may be cons1dered to 

repre.ent the roots of or1g1nal shoots sinoe the pre-Oambrian sur­

tace ia be11eved to have had a much Breater elevation than at present 

and .eyeral thousand teet has been re.ov.d by ero81on. 

The ore oons1sis of ohalcopyrite and 1ron pyrite., mixed with 

quartz. and whl1e similar in oharaoter and orlgin to the Dlu. Bell 

ore, 1t ia generally more siliceou., oarrie. a .11gh'1, lower oontent 

in gold and allye~ and only traoe. of lead and z1nc except ln one or 

two apecitic location •• 

The outoropa ot most ot the ore shoot. are very pramlnen'. 

atand1ng up maDT te.t aboye the normal surtace and sta1ned ~rigbt 

green wlth ... 11 veinlets ot malachite. In thls mlne as at the Blue 

Bell the best ore was-alway. tound at and near the heart ot the 

var10us lenses where the maxlmua grade might b. e or ~ copper, 

deoreasing gradually toward tbe ends and s1d.s of the lense. untll 

it became no longer oommercial. Oxidation ot the ore extends 

irregularly downward from 100 to 800 teet below the surtace and tbe 

1mpregnation ot copper into the wall rook was mucb more extensive 

than at Blue Bell particularly in tbe upper levels and be' ••• n the 

various parallel lenses so that a large mass ot rock between and 
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around tbe sboots was tound to oarry appreo1able oopper values as 

w111 be mentioned later. 

HISTORY gm, .. PR_O ... D ... U_CT;;;.;I;:.;;O .. N 

The D.Soto M1ne, whioh formerly was known at d1fferent t1 ••• 

as the "Buster" ,and "Oopper Cobre", was d1scovered in about 18'iW 

when at first a eLlall tonnage of high grade oarbonate ore waa gouged 

out and shipped by burro and wagon trom various outorops; no reoorda 

of this production have been preserved. Later on the mine was 

worked on a more extens1ve scale and the larger ore bodies were 

developed and partly mined above the 600 foot level. 

In 1~04 the mine was acquired by the Consolidated Arizona 

Smelting Oompany and equipped with the aerial ropeway to the siding 

where a steam power plant waa looated. the Hot Ruaber Ad1t, other-
with double track to 

w1 •• known as the 6th level, was driven~." the main work1ngs and 

connected with the upper stopes which were looated in s1x ore shoot. 

above the level while two of them, wh1ch were followed down by a 

w1nze were mined tor over two hundred teet below the edit. 

From 1~04 until August, 1907, about 40,000 tons of ore were 

produced with average oontent of 0.05 oz. gold, 1.30 oz. s11ver and 

over 4.0~ copper. 

the pr1ncipal ore shoots had been partially developed by that 

date but, by reason of the low price of copper, no further work wa. 

done unt1l 1915 when a careful messurement and sampling of the 

positive and probable ore~ made under my direction, resulted 1n 

estimating a developed reserve of 31,686 tons with average 0.05 oz. 

gold. 1.1 oz. silver and 4.~ oopper. This estimate just1f1ed the 

reopening of the mine. A reoord of the total produotion to date is 

approximately as follows: 
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PRODUC'l'IOl{ 07 DISOTO - !m!! 

Ton. Au. .Ag. Cu • 
RII. iZI. ~ 

laio to liOD 30,000 ? ? D.~ (e.tlJDated) 

1~08 through liO? '0.000 .015 1.3 '.00 (approx1Jlate) 

lile 8.3&0 ~CKe3 1.1' S.~O 

lill 1',88. .Q.ill 1.08 8.37 

, le17 ".'. .08'115 1.li 3.06 

1\l18 68.8'10 .OD2? 1.10 I.M 

' lili 17,067 .000ii 1.Oi 8.3& 

lilO li,lli .04t0 I.Og 

1\l81 to li3l M,OOO .O~O 1.80 3.'1~ (approx1ute) 

'worke4 by leaaere) 

TOTJL (.AII)tJT ) 280.000 .. Ot50 1.80 3.00 plua 

During the period trom li18 to lilO the relatlvel, high prlo, ot 

oopper .. de lt protitable to ine and ship a low.r grad. or ore than 

had been •• t1ilated as oc:munerolal in J'anuary of 1\l1~ and a .ub.tantlal 

a4ditlonal tonnage of or •• a. d •• ~lop.d br the 00n.0114.,.d Arizona 

am.lting CompaQJ operations whlob were 41.00nt1nue4 atter lilO when 

tb. HUmboldt M111 and Smelter •• r •• hut down tor oyer a y.ar. 

Wben activ. operations •• re re.umed at Buabo14t and at the 

Blue Bell in lill it dld not appear adyi.abl. tor the Sou~hw •• t 

Met.l. Oamp.n, (.ucce •• or to Conaolidated Arizona) to reopen the 

De80'0 wbioh ••• l.ter 1 •••• 4 to I. 8. Oh.t.y wno 1n turn e.ploye. 

a number ot .ub-l .... r. and wbo.. work proyed to be .uch more exten­

atv •• nd profitable th.n bad been .ntioipated. Chatey oonf1ned bis 

minins largely to portiona ot the upper working •• --.bo.e the 200 

toot l.v.l .... -and to various outlying outorops to the north and w •• t 
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of the mlne and near the summlt ot the ridge. A large quantlty of 

new ore was thus developed and mined much of it belng highly ox1-

dized and ln some oases carrying 6 to ~ copper. These operatlons 

sometime. produced up to 1,000 tons per month but naturally very 

little development work was done by the leasers and my estlaate of 
3% copper 

the/ ore reserves made in 1931 was as follows: 

Positive 

Old wor~ings around maln wlnze 6,000 

In gouge of maln fault 2,000 

• bove 0 and 00 stopes and ln 
hangIng wall 2,000, 

Oharey Tunnel 

Treadwell Shaft 

Guthrle TUJlD.el 

Buster Cut 

MoOutohen Stope 

Whale ~dlt and above near 
.urtaoe 

10,000 

Probable 

4,000 

3,000 

4,000 

5,000 

4,000 

3,000 

3,000 

2,000 

4,000 

32.000 

Possible or 
Indioated .. 

-.. 
10,000 

5,000 

4,000 

2,000 

2,000 

3,000 

10,000 

36,000 

There would obviously be no lnoentive to reoondition thII 

alne ln order to work out so amali a tonnage of better grade ore 

unless one were alsuret a very high prlce for the copper. 

The tollowlng 1s a complete analysis of typical DeSoto sul­

ph1de ore 8S mined and milled at Huaboldt. 

L 
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Au. 0.015 oz • 

.As. 1.80 oz. 

Cu. 3.08 

Fe. 5.8 

s. &.154 

OaO 1.2 

)(gO 0.77 

Ala03 4.i 

810a 72.3 

Sa.. 1l50,OOO ton. were treated by tlotation tram lill5 through 

1820 wlth an average reoovery ot 8l5~ or the go14 an4 sil.er an4 i~ 

ot the oopper and with a ratio ot oonoentration ot about & to 1. 

Obvloualy the lower grade oopper ore would be muoh more 

sillceoua and wlth combined iron and sulphur content not exceeding 

4 or ~ an4 by dropping out 80me ot the iron, the ratio ot concen­

tration m1ght be expected to approxlmate perhaps a. muoh a. 20 to 1 

with a i~ reoovery ot copper but probably not more than a 7~ 

recovery ot gold and silver. 

&.Q! GRADK 2!!!. ... RE ... S ... ER--..V_BS ... 

I%oept tor the aining ot a con.lderable tonnage ot slightly 

lower grade ore during '18, 'li, and 'ao, it had always been the 

intent10n or the .. nagement ot th1s m1ne to keep the a.erage gra4e 

or productlon above ~ copper an4 no stop1ng waB 40ne except ln the 

hearts or the various lenses where work was di800ntinued nearly •• 

800n a. the 8s8ay value of the ore tell below that polnt. There 

remaln. around allot these old atopea and between the. a ahell or 

lower grade material whoae extent. and charaoter have onlT been 

inve.tigatea in a tew plaoe., and aince the great bulk ot the h1gher 
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grade ore bas been removed and obances for finding any large new 

bodies or sucb ore are dubious, tbe tuture value ot the mine. it 

any, auat depend upon the tonnage end average 1enor of low grade 

material. 

Becaus. ot tbe tact tbat some ot the ore shoots and much ot 

tbe mineralized rook extended to or very near to the surface ot the 

.a.tern slope or the ridge, 1t occurred to m. during the F1rst World 

War, that an open pit migbt be started through openlng bencbe. along 

tbis slop. an~ thet a large tonnage ot l~ oopper ore might tbus be 

cheaply mined after removing a comperat1vely small quant1ty ot waste 

capplng. 

In order to obtain 80me baslc data on thl. point I then 

.tarted to explore and lnvestigate tbe m1neralized rock bet.een and 

around tbe ore sboots an4 although tbls lnvest1gation was never 

oarried to 8 10glcal conclusion, some ot the data obtaIned, a. 

noted below, appears to bave been significant and not untavorable • 

.Above the 400 toot level at polnts where the mineralization 

extende4 into the wall rook bet •• e, ~ lense., an investigation wa. 

carri.d out 1n one blook ot ground whioh mlght have been partly or 

entlrely mined by a glory hole or benohe. tromthe surtaoe. Here .e 

put in a nuaber ot diamond drill holes wbose cores were oaretully 

••• pled while 128 cbannel sample. were cut in drift. and crosscuts. 

Thi. block .as then estimated to oontain 275,000 tons with average 

oontent ot l.~ copper. Only a tew samples were .s •• ye4 tor gold 

and silver trom whlch lt was judged that this ore would oarry some­

what 1 ... then halt as much ot the.e metals as ln the working stopes 

8.y 0.01 oz. 801d, and 0.6 oz. silver, with combined value ot 

slightly over .1.10 p rton at present prices. It app.ared that 



Pal. III 

tb1. e.tlmat. ot tonnage could have be.n 8ubstantiallY inor •••• d by 

turth.r exploration and development throughout a wider area in the 

.ame •• otlon ot the mlne. 

~ amall block ot low grade ore l.tt ln another eection betw •• n 

the 3rt and 6th lev.la was tound to contain 1,300 tODa that would 

, average ~ cop~er and this estimite was checked by a r •• ampllng 1n 

li30. 

Other 1nv.stigations ot low "grade .at.rlel adjaeent to the 

. main working. by drills and ero •• out. have indicat.d that tbe 

following area. justify further inve.tlgationa. 

On 1st level (el.vation 1171') a large nuaber ot sampl •• 

taken in an ar.a 300' north-south by 200' e.st-we.t averag.d better 

than. oopper. 

24 loyel (elevation SleM') area 350 x 800', .,8Jl.ples averag.ct 

around ~ 

8DO' l.v.l (.levation about 5i&0') 5 sampl.s along one wall 

averased 1.61~ oopp.r. 

300' leyel (elevation about 5900') area 300 x 160, sampl •• 

ayerased about ~ co~per • 

• tb l.y.l (.1.yat10n about 5860) area 180 x lOa, ... ples 

ay.rag.d about ~ oo~per. 

5tb l.vel (ele.ation about 5800') are. 180 x 100, ... ples 

ay.r.klt about ~ oopp.r. 

6ih le.,l, Bot Humber £alt, (eleyation &715') are. 150' north-

south x 200' ea.t .. est •• amples averag.d about ~ copper. 

ost ot the., sample. were out along the slde walls ot the old 

.tope. ~b11. some .ere out in tbe walls ot oro •• cut. or .ere cor. 

sample. tram .hort drill boles. They were not taken 1n any 10g10al 



Page 118 

pattern and hence can not be used to oalculate any weighted average 

ot the sampled ore nor as a basis tor any estimate ot tonnage. 

Boweyer a caretul study ot the assay maps has lead me to oonolude 

that they roughly represent the outer shell ot the ore zone tro. 

whlch the core has been removed with a re .. ining tonnage in the 

order ot 11~00,000. This .. terial should assay olose to ~ copper 

with approximately .1.00 value in gold and ailver and surrounding 

it is tound a certain amount ot mineralized rook whioh I shall call 

the outer ore-zone and this haa a length (north-south) ot well over 

600 teet, a width ot 300 teet and an average height to surtaoe ot 

probably ~~O teet so that, allowing tor the tonnage whioh has 

already been reaoved, there should remain some 7,000,000 tons ot 

mineralized rock a large part ot whloh, inoluding as a sweetener 

the small tonnage ot 3~ ore lett in plaoe and the above described 

~ ore in the ahell ot the ore ahoots, may reasonably be hoped to 

have an average grade in exoess ot l~ oopper and with values ot 

perhaps .0.70 in gold and silver. 

At some distanoe trom the main workings are found several 

ore ahowings whioh probably have no connection with the principal 

ore bod, but the ore tound on Ad near the surtace ot the Whale 

Olai. along the east slope ot the DeSoto Ridge is in a ditterent 

oategory and while the tonnage ot better than l~ ore is very prob­

lematical, it appears as it it might. either be mined with the aain 

deposit or aore probably wor ,d tro. a separate open pit with a 

possible produotion ot over one million tons. This ore was partly 

tound in a porphyry dike near' the surtaoe but apparently petered 

out with depth; I have not taken it into aocount in making caloulations 

ot investment and returns and merely mention it as a possibility. 
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In order to cheok the e.ttaate. 01' tonnage I al.o app11ed a d1fterent 

.ethod 01' ,oaloulatlng based on such data a. I posae •• conoernlng the 

oontours 01' the surtace and the extent 01' copper mlneral1zation which 

had been aotually noted on eac_ ot the underground le"ela, Although 

the esttRate re.ulting tram thi. procedure dld Dot work out so .ell 

as ln the first lnstance, it appeared that the quantity of ainerali.et 

rock which might be hoped to average l~ oopper waa in the order 01' 

s1x ml11ion tODS lIh1ch i8 the flgure that I have used ln aub.equ,nt 

oaloulatlon •• 

WOBnBG 00 8m 

Atter the mine had been properly prepared and equipped tor 

operation &ad tor the purpo.e 01' maklng prelt.inary oaloulatlon., 

one.., a.sume that the 1I0rking cost ot the 1011 grade ore, to be 

mlned b.r open-cut or cavlng and ml11ed at the rate ot 3,000 tons 

per da,. lIould be about •• tollows:-

Kin1n, 1ncludlng .trlpp1h, and 
ae.,.elopaent 

Coerae oruahlng 

Transportatlon to ml11, flne 
grlndlng and conoentratlon 

rre1~t and treatment ot 
concentrates ratio 10 to 1 

aet1n1ng and marketlng Cu 
(over8.~_ per lb.) 

J4d tor taxe. and amortlzatlon 
01' plant 

••• 00 
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7rom a l~ copper are it may be assumed that at least 18 

pounds at copper would be recoyered (making due allowanoe tor the 

tact that some at the are will be oxid1zed) and at 12~ market prioe 

th1s would have a value at .2.15 to whioh one might add .O.~ tor 

recoyered gold and silver making the total return .2.50 and leaving 

a margin ~t protit ot 50¢ per ton or say .3,600,000 tor the entire 

venture it a total ot 6,000,000 tons ot are should be produced, 

PULDlIBARY O.APl'l'AL EXPENDITtlBE 

Local conditions are such that the preparation ot the ore 

body tor large scale operation by benching along the east slope ot 

the h111 should be a comparat1vely inexpensive matter. 

A good road must tirst be built up trom the old railway 

grade (now the highway to Crown King). This would probably have a 

length ot some 4. m1les to the top ot ti~e proposed work1ngs and w1 th 

bard rook surtace and proper drainage it would cost 1n the order ot 

.100,000. 

The s1de roads or levels ot the working benches would branoh 

d1reotly ott this main haulage way and suoh capping as would have 

to be removed could be hauled on an average tor not over halt a mile 

and dUllped on the west slope otthe r1dge south ot the ore body. 

!be ore, as broken in the benches, would be loaded in selt 

duaping trucks and dumped into a large underground storage bin to be 

located above the present Hot Humber Adit which was cut out tor a 
once provided 

double track and/with electrio equipment could handle a large ton-

nage. At the bottom of this bin would be located the coarse crush-

1ng plant ~1tA belt conveyor to the fine ore bin on the surtace traa 
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which either an aerial gravity ropeway or the main truok road would 

l.ad to the mill, the proposed site ot which is near the junction ot 

Turkey and aedar Oreek. about S mlle. trom the mine and at an ele­

vation ot same S,700 teet. 

The total cost ot mlne equipment includ1ng the roads and 

trucks should not exceed $1,000,000 it coarae storage bin and orusher 

were installed at the mine and ropeway erected to the mill. 

Such a plan would probably result in permltting the loweat 

operating cost but much more caretul study w11l have to be given to 

the entire project betore any detailed program ot operation can be 

planned. 

~ !!l! might poasibly require aome speoial equlpment tor 

the treatment ot a small quantity ot oxidized ore but essentually 

would oonsiat ot a very a1mple flotat10n plant with tlne grinding 

equipment required to reduce the s1ze ot the ore to approxlmately 

&~ through 100 mesh, which we tound adequate at Humboldt, and 1t 

built on a site where gravlty could be utl1ized, it would not •• em 

that it. cost, with capacity up to 3,000 tons per day, should exce.d 

.1,&00,000 since no power plant needs to be provided. An addltional 

.500,000 should be allow d tor camp buildings and mlscellaneous 

equlpment maklng the total lnve.tment in the order ot 3,000,000. 

Aa to Power the high tenslon line or the Ar1zona Power Co. 

pa •••• directly over the mlning claims and only a short distanoe 

trom the proposed mill-site; however this would have to be replaced 

by a line ot much larger capacity which may be constructed by the 

Gov.rnment. 
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UIL 'l'RANSPORTAT ION ~ _SJlE;;;;;;;;LT;.:E .. R 

The southern section of the Crown Klng Branoh ot the Santa 

Fe Rallroad has been torn up and no longer passe. by the DeSoto at 

Middleton and the end .or the 11ne 1s now at Cordes S1ding .bout , 

mile. from the proposed site of the mill and at a .tmtlar elevat10n. 

It a subatantial trafflc were detlni tely aS2ured, there 1a every 

reason to ~.11eve that the Banta Fe Railroad would gladl, replace 

the ral1a a. tar a8 the mill-stte so that all matertal oould be 

dellvered. bY' ratl and the conoantrate. oould beloadad tor dlrect 

sh1pment to the Phelps Dodge ... lter at Clarkdale (about 100 mile.) 

or lt that .. elter 8hould no lODger be tn operatlon to the A. S •• 

R. Plant 8t Ia,den (nearly 300 mile.). 

'.ADR StJPiLY 

The local water supply including the tlow in the mine wh1ch 

runa out througb. the Bot Naber Ad1 t, a spring on the Water Olaa. 

and the undertlow in Cr.~1 Basin at the toot of the DeSoto Rlll 

will be sutfic1ent and suitable tor do.eatic and minlng requirement. 

but wholly inadequate tor a large oonoentrating mlll. Water suffi­

ctent tor this ml1l might perhaps be obtained troa Turke, Oreek 

which flows within two mlles ot tbe mine and at it. junct10n .it~ 

Cedar Creek. same three mile. from tbe mine, 1s close to the location 

that I sbould pre~er tor the mill-site, but the flow in thi8 creek 

has never been gauged, so far 8S I know, and it is very 8easonsl 80 

that it mal be found essential to obtain a supplemental supply whioh 

would nave to be seoured from the Agua Fr1a River involvlng a pumplng 
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plant to lift the water probably 300 feet and force it through so.e 

eight m11es of pipe. 

Below the mills1te whioh I have tentatively selected (or 

several other possible sites) there is ample room for the disposal 

of the tailings by gravity and an ordinary dam built up by the tail­

ings themselyes should serve to properly impound them and avert any 

olaims for damages through fouling either lower Turkey Oreek or the 

~ua hia River. 

'l'EHTj,TIVE PROGRAM Q! MINING 

Laoking a contour map of the surface and complete cross­

.eot10ns of the ore body 1t is diffioult to visualize the methods 

by which the ore might best be m1ned, nor can this be determined 

unt1l the ltmits ot the ore are more accurately defined. 

While there are some outcrops on the west s1de of the r1dge 

and along the top, the bulk of the surfaoe showings are on the 

eastern slope, the upper outcrop along a portion of the creat being 

at an elevation ot 6,500 teet or 735 feet above the Bot Number Adit; 

however the average elevation of the top of the deposit 1s around 

6,365 teet so that the vertical dimension of the deposit is about 

600 teet, and I have used. figure of 550 in my caloulatlons to allow 

for capping and leached material near the surface. 
north 

The dip of the ore zone i8 to the/~est, about ?Qo, which would 

tend to produoe an overhang in a pit unless the grade of material in 

the hanging wall should prove good enough to be mined. 

to mine the eastern seotion of the ore body beachea could be 

run along the slope and waste oarr1ed off at the south end, wher 

there 1s quite a deep gulch while the wre could presumably be best 
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handled by duaping 1t into 8 long ohute or pocket to the Bot luaber 

level crushing plant and tine ore bin tram whioh it would be lent 

to tbe mill, preferably by an erial rope.ay of large capactty. 

!be text or the above 1. tntended to pre.ent a seneral p1o'ure 

ot the POI,lb111tle. at tti. DeSoto Kine 88 th ••• appear from .oattered 

record. and yery incomplete data which ••• not ori8inally .. thered . 

with anT such program 1n mind. It 1t should appear that the aoqui­

.ition, reopening and operation ot thia property 111ght constitute an 
profitably 

attractive mining venture capable at/ producing so.e 120,000,000 

pound. of copper over a period or s1x years and with chance. of a 

larger production and longer life, it would first of &11 be adyiaabl. 

to rech.c~ allot the records and data OD whioh I have ba.ed this 

.ummary and at the 88me time to make certain minor physical ex~inationa 

or the phys1cal cond1t10n8 at the mlne, wh1ch i. ntirely abandoned 
. best 

at pre.ent, and to very quietly investlgate th~m.tbod ot .eouring 

t1tle. 

In order to more aefinitely determlne the mlnlng condition. and 

value ot the low grade ore lt would next see. adYiaable to make a 

thoroUgh pbysical examination or t he surfaoe and all acc ••• ible 

working. and a topographical survey. It the reault ot thl. iDYe.­

tlsatioD sbould be favorable, 1t would then be in order to reopen 

portions of the old workinS8 and put in a number ot horizontal 

dlamond drill hole. on the variou. leyela so as to thoroughly cro •• -

out the tormatlon •• Thts la.t wl11 probably lnvolve aome &,000 to 

8,000 teet ot drl1llng and the total cost ot the Investigation, 

lncluding the oleanlng out ot portioDS ot th mine, may be e.timated 

at around .4~OO. The resUlt ot this work could be cheoked and 
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'combined with all of the data previously secured and it 1s my 

opinion that a basis would then be reached tor drawing a pretty 

definite conclusion as to toe merit of the entire venture, par· 

tlcularly in the 11sht of the most recent developments in the copper 

Qrket which w1l1 obviou8ly bea tactor of tbe greatest im.portance. 
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Botes on Fe.alblllty or Reopenlng the DeSOto Mlne ror the 
Reoo.er, and Treatment or ae .. lning Low Grade Copper Ore. 

The.e notes are based upon my personal aoquaintanee w1th tbis 

mlne and lnvestigationa by engineers made under ~ direotion. 

I f1r.t examined t ·he property ln ovember, 1~13. sub8equently 

supervi.ed 1t. reopening and operations fram 1~15 until 1921 and to 

a certain extent the work ot tbe lea.ers until th autumn ot 1~29 

a1nce which date I have visited tbe property only at infrequent 

int rvals, the last occaslon being 1n September, l~.l. 

LOO~IOB 

Tbe eight.en (18) patented lode m1nlng clatma and one mill 81te 

wbieh compriae the DeSoto Group with an area ot 364 acre. (ae. map 

attached aa Exhibit A) are located in the aradsbaw MOuntains, Yavapai 

Count,. Arizona, tlve (e) ml1.. • 200 W. trom tbe Blue Bell Mine. 

The Crown King Branch ot the Santa re Railwa, tormerly pa •• ed 

within a mlle ot the mlne trom whlch tbe ore wa. sent down to 

M1ddleton Sidlng by a gravity aerial rop ... ,. The lower ropewa, 

towers and sldlng bins burned down in 1930 and thla .ectlon or the 

ral1way has alnoe been taken up a. tar a8 Cordes Sld1ng wh10h 1. 

j 1 miles tram Mlddleton. Fre.ent acce.8 to the mine 18 by wa, ot 

the Black Canyon and Crown King Hlghwa, to the slte ot Middleton 

Slding, • d1stance of 48 m11es trom Prescott, 19 miles trom Mayer 

or 18 m11es trom Blue Bell S1d1ng. 
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LIST OF REPORTS, MAPS, ETC. 

Bearing on present and future value of De Soto Mine 

Of Which copies are available in file of 

GEORGE M. COLVOCORESSES 

* * * * * * * * * * * • 
REPORTS 

1. General report by G. K. C. embodying all 1nformation from 
previous reports by self and others which appear to have 
any bearing on the present or future value of the mine; 
except for larse scale operations and the production of low 
grade (l~ plus) ore. Prepared in February 1943 and revised 
in November 1945 and again in April 1947. 

2. Report ot speCial sampling ot low grade ore in upper levels 
by H. R. Banks in 1919. Assay map at samples listed as 
map No.5. 

3. Report on sampling of portions of the mine between the 3rd 
and 5th levels by G. J. Harbauer in Kay 1930 with assay map 
listed as map NO.7. 

4. Estimate of ore reserves with notes by Claude Ferguson as 
revised in January 1921. Almost all of this ore still 
remains in the mine but some of it will not be easily 
ac<:essible. 

r 
1. Print of survey of 18 patented mining claims or tactions with 

descriptive list attached,-scale 200' = 1". ~ 

2. Print of section ot stopes from surtace to ~th level in.clusive, 
all reduced to one plane, made in 1919. 

3. Print of survey map ot Pen, Extension and Iron Chief Claims 
with note,-scale 100' = 1". 

4. Print of plan of all mine workings from surface downllard to 
900' level,-scale reduced on photostat to 60' = 1", made in 
1928. 

5. Assay maps to go lIith Bants report,-scale 30' = 1" 

(a) 100' level 
(b) 200' ft 

(0) 250' ft 

(d) 300' " (e) 400' " (f) Stope mOlln as 130 
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6. Print ot aS8ay maps of various cross cuts and all drill 
boles (12 pr1nts) made in 191~ and 1920,-8ca1e 30' : 1". 

7. Print ot a80a1 maps ot s111s on 340. 440 and 540 stopes to 
accompany Harbauerts report in 1930. 

8l Pr1nt ot essay maps ot m1neralized section of Whale Drift,-
8cale 30' = 1". 

~
9. SS8Y maps of all drifts, etc. on levels 1 to 8 inclusive, 

super 1mposed on coord1nates. Made 1n 1919 and some of the 
ore shown has s1nce been removed. 

(Might be cUff1ou1 t to reproduce these tracings 8e they are 1n 
poor cond1 t10n but perfectly legible) 



De Soto, July 2, 1919. 

SUGGESTIONS POR DIAMOND DRILLING (Smith--White--Ferguson) 

1. Look for No. 6 Orebody on 800 Level under faultj a hole in 
a southerly direction from near the end of the 800 south 
drift; 150 to - - - - - - - - - - - - - - - - - - - - - -- 200 Pt. 

2. Drive E. from 200 Level to cut O. o. showing on surface; 
say, 1 hole fram a point about SO' N. of station, and 
another from a point about 150' N. from Stationj these 
would be comparatively short holes, po8sibly not over - - - - 200 

One hole 1'. from 150' point above mentioned, to catch 
showing in Perona Drift; say, about - - - - - - - - - - - - - 150 

" 

" 
4. A west hole fram S. end of 460; 150 to - - - - - - - - - - _ 200 ft 

5. An East hole from same point, to test mineralized 
grotmd in Hanging of 60 orebodyj say, - - - - - - - - - - - - 100 " 

6. WHALEs 

(a> 
(b) 

( c) 

Say, a 100' hole W. fram 2nd H.W. x-o, - - - - 100' 
2 down holes from breast of Main X-O, East, to 
X-O ore about 100' below 600 Level, fanning out 
at about 60 or 70; total, - - - - - - - - - - '00' 
A series of short holes E &0 l' from S. Drift, 
at intervals of 100'; F.W. holes to rtm to 
heavy, black schist, possibly 20 to 50' long, , 
~,atotal~--------------~- l~' ~O 

Total, - - - - - - - - - - - 1,650 pt. 



l.eserV8S. JU1l ; 1. ,~920 1~21 
U>CJ.TION posl 'Elva 

& Highly 
l'l'obeble Probable T'oss1b1e 

110 ftope 100 a ' lOO 
330 " 500 500 b 600 
430 " 1000 0 1000 1800 d 4000 
340 " 300 e 300 
340 New t 
440 Stope 300 g 300 
440 tiew t 
540 stope 500 h '150 1 &00 J 1500 
350 tt 800 lc 500 k 700 
460 .. 200 Ie 300 k 500 
460 tf 200 1 300 Il 
560 It 2'10 D 
660 " 360 0 940 P 1000 
8GO " t 
270 " 100q 100 
370 " r 
~70 " 8 
390 " 0000 t 
490 " 1000 u 4500 

Sub-Totals 5830 3790 4600 13500 
-roken Ore 4702 18 loll 

'l'OT.l:iLS 10,632 3,790 4,600 15,3~1 = = : :: i t : 3 : J : =* .,' it = 



DE SO TO ORE lIE D ASSAY 

A sample of the De Soto Ore \vas taken from the 
r!~ill. This ore appeared to be fairly di rty and to contain a 
considerable amount of Carbonate or Oxidized Copper. 

ASSAYS 

Copper A1203 
Au ~ Sulphide Oxide Total Solubl e Insoluble 

Tr 0.66 2.98 0.10 3.08 2.6 2.3 

Fe CaO S MgO Insol Si02 

5.9 1.2 6.54 0.77 74.3 72.3 

Total 

4.9 



Test 

#25 

Test 

30 

DE SOTO CARBONATE ORE - 35 [ESR 

Test 125 
Assay Calcines 

tOre wt.Sal t Time ~ Wt .Calc. Cu Cl Extract. 

25G 3G 20 M 900 25.07 1.25 0.48 59.4 

Test #30 

Head sample 

Cu % 3.08 (same as for #25) 

Charge 
Assay Calcines 

wt.Ore wt.Salt Time wt .Calc. Cu C1 Extract. 
eu cl 

15 3 1.63H BOO 14.42 1.07 0.0 66.B 100.0 

The above two tests were run along the same lines. In the 
latter a little larger proportion of salt was used than in the 
~ormer test. The latter charge was in the furnace considerably 
longer than the former test. This is explained by ~he fact that 
the latter charge was run in conjunction with another series 
of experiments and was allowed to remain in the furnace until 
the completion of the test, though the fuming of this charge 
was completed some conSiderable time before it was taken from 
the furnace. It will be seen that all the chlorine has been 
driven off sothat no further action would t~ke place after 
the Chloridizing reagent had been used up. 

The results obtained in the latter test are slightly better 
than in the former , but it is felct that a considerably better 
extraction can be obtained on this ore than has been done to 
date. 
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1915 , a.bo"~-l 

1~15 8,360 

1~16 34,382 

1~17 44,48~ 

1~18 42,870 

1919 27,067 

1~20 - la,922 
21-31 or.ked by-l 

~ 
6veragl:& 

+-*{)()., 

TOTAL 
(ABOUT) 300,000 

Arizona J\ 1ning 

1933 has been 3 ,250 ,000 . 

f1gure 1s based . 

PRO DUGTIO { 0]' DE SOTa MINE 

~ 
? 
( 

~ .05 1.3 

.0453 1.14 

.0421 1.08 

.0575 1.2~ 

.0527 1.20 

.0499 1.09 

.OJ-() / ~C7 

c~o 

/, ;;. () 

.050 1.20 

o-';~ (-t-k-a) 

4.09 (~ 

2.58 

2.35 I 
~. ~ 0 tU .,t~ ) 

~-'g"""I""'a:rid""'e ore r-gner 

J,J~ (~~&) 

3.00 

(Average value in gold 
& silver at 1~36 prices 
,..2 .68 per ton) 

tatiot1cs oompiled by Willis of the 

e of the ou tp-u t of the De So to .u ne up to 

stated on ~hat pr1ce of metals this 
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.G E O RG E M. CO LVOCORES SES 

MINING AND M ETALLURGICAL EN GINEER 

1102 L U H R S TOW ER 

PHOEN IX,ARIZ ONA 
September 1940 

STATE 'ENT REGARDING BLUEBELL AND DE BOTO MINES 

These propert1es are located 1n Yavapa1 County, Arizona 

and were worked tar many years by the Consolidated Arizona 

Smelting Oompany and its sucoessor, the Southwest Metals Oom­

pany which i8 still their owner ot record. 

The reasons for considering their acquisition and re­

opening are set forth in the tollowing statement whioh oan 

be amplified by turtblr details, maps etc. 

Bl uebeU Mine: The Bluebell Mine, located on a group 

ot nine patented claims, is a replaoement 

deposit in YaTapa1 sch1st. The ore is a mixture of ohalcopy-

rite and iron pyrites with a siliceous 

lenses of ya and width but uniformly with long 

vertical axes and the shoots are continuous trom the surface 

to the greatest developed depth. 

The mine was operated intermittently from 1895 to 

1938 and has produced altogether about one million two hundred 

thousand tons of ore with a recorded value of over 14,000,000. 

One million tons of this ore were taken out from 1913 to 1930 

under rq management. The max1mum annual production of 131,000 

tons was made in 1918. The mine bas been developed for a 

length of oyer one m1le along the V'ein and to a maximum depth 
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or 1670' and it was equipped for operating on any basis up to 

400 tons per day. Subsequent to 1932 the equipment was re-

moved and the water has been allowed to rise to its normal 
( '-to 

level, which 1s about .oot)' below the collar of the shatt. 

The average value ot the ore produced to date has been 

42.35 per ton in gold and silver (at present prices) and over 

~ copper, The positive and probable ore reserves including 

the more recent developments in the Blue Buck Claim are approxi­

me tely 100,000 tons at similar grade and an equal additional 

tonnage is partially developed. Future developments should 

materially add to these reserves since it was never the 

policy of the management to open up the wor~ings very tar in 

advance ot actual production and only one ot the six ore shoots 

has actually been bottomed. 

The plOtits earned trom the operation of this mine 

tluctua ted w ide11 in accordance wi th the marke t price of copper 

but in the aggregate they were very substantial. The cost 

of producing copper after credl ting gold and ail ver values 

varied tram a fraction over 9¢ per pound to a considerably 

higher figure when wages and commodities had risen during 

the world war period. The ore is very suitable for concen­

tration and if a flotation mill were built at the mine (where 

a sufficient ~ater supply is obtainable) and modern equipment 

provided, I think the. t copper migbt again be produced tor from 
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g¢ to 10¢ per pound considering the credits tor gold and 

silver at present prices. 

The cost ot reopening the main shatt and deeper ork­

ings and providing equipment for large scale operations would 

be oonsiderable, and I do not advise any suoh prooedure at the 

moment but s1nce I believe that a higher oopper price will 

some day maintain, I consider the t this 81 tuation otters an 

exceptional opportunity to secure at a ,ery low prioe the 

ownership ot a property ith great potential value. 

DeSoto Mine: The DeSoto Kine, comprising a group ot 18 

patent d cla 1ms, is also a replaoement in 

Yavapai sohist and the geology is similar to the Bluebell. 

The lenses are smaller . and looated very irregularly in the 

mineralized zone which has been developed tor a length ot 

about 1000' and to a depth ot gOO'. The width ot the mineral­

ized zone is oonsiderably greater than the Bluebell and ex­

tends on both east and west si des ot a steep ridge. The 

lenses an the east slope of the hill, whioh have been prin-

e1 pally worllBd to date, do not appear to carry muoh value be­

low a depth of 800' where barren quartz replaces the sulphide 

minerals, but there is good prospeot ot tinding lateral ex-

tensions of these ore-shoots in the upper levels ot the mine 

and also chances of opening up additional ore bodies, some 

ot wr ich are indicated by outcrops or shallow workings. Very 



Page 4. 

li ttl.e work has ever been done under the large outcropping on 

the western side of the hill which would appear to have great 

promise with depth. 

This mine was operated on a small scale from 1890 to 

190~ when quite extensive work was undertaken, interrupted by 

the panie' of 1907 and renewed again from 1915 to 1921" 

Lessees subsequently operated with success until the drop in 

the price of copper, coupled with the burning of the lower 

tramway terminal, forced them to discontinue in September, 1930. 

Total produc tlon of ore appears to have been 300,000 

tons wi th value .of about 4,000,000 but at no onetime have the 

developed ore reserves been large. Exploration Was naturallY 

neglected by the lessees and the quanti ty of ore whi ch can 

now be measured is relatively small but indications point to 

the discovery of additional ore, particularly under the WHALE 

CLAIM and a small expenditure for development work might greatly 

increase the present reserve. 

The average grade of ore produced to date has been 

2.68 value in gpld end silver (at present prices) and 3% 

copper. Some ore of similar grade remains and in addition 

there is a very substantial tonnage of lower grade material 

which cannot be considered commercial under present conditions. 

This ore should all be concentrated and the recovery by flo­

tation 1s excellent but little or no profit could be expected 

except when the price of copper exceeds ll¢ per pound. 
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In 1~2l the Bluebell and DeSoto Mines were assessed 

by the state Tax Commission at 1,751,558 and the developed 

ore reserves are now only about 2~ less than they were at 

that date. 

Proposed Program of Operation: 

After olearing the title and acquiring oomplete owner­

ship ot these two mines, I should propose to concentrate 

attention upon the Blue BUOK ore body. The workings of the 

Bluebell passed through tb1s shoot and a considerable tonnase 

ot ore was mined below the 300' level put above that point the 

veins brenched into the foot~wall of the ore-bearing-zone and 

only one of them had been located before the large scale op­

erations of the Bluebell were discontinued. However, a raise 

had been put up to the surface tbr ough which waste, brok:en 

in a glory hole, was dropped down tor filling in the deeper 

stapes. 

Just prior to the depression of 1930, lessees took: over 

the Blue BuCk and using this raise as· a shatt, carri d for­

ward an exploration in the course of which they discovered the 

foot-wall ore shoots on the 100' level and mined a small 

tonnage of excellent are. This work: was resumed in 1936 and 

the developments opened up similar ore in two parallel veins 

in the foot-well of the raise and additional ore in the hang­

ing wall Vein previously discovered. 



T . B. Form 103 ZM~-18 

CONSOLIDATED ARIZONA SMELTING COMPANY 

ALL COMMUNtCATIOtot .. SHOULD .11: 

ADDRESSED TO THE COMPANY 

MINE DEPARTMENT 

De Soto Mine , 
j;t'ebruary 10, 1920. 

MEMORANDUM ESTIMATE OF PRODUCTION AND COSTS, BEGINNING l1ARCH. " 1920 

Preliminary ~ote: On account of the ·unfavorable copper market, it is 
proposed to allow the }40 and 440 New stopes; together 

with the North Extensions to the 460 and 560 Stopes, representing sellen to 
eight thousand tons of 1. 75 to 2.% ore, rest unt11 such time as a higher 
price t'or au will assure this ore ,...eing mined at a profit. This applies, 
as well, to the possi,...le .ore in 860, in case tho latter ore does not prove 
of minar-Ie under present conditions. 

proken Ore Reserves, February 1, 1920, 
Less low grade 1,0 ore, say, 

To break in Fe ruary (more or less) 

To Ship in February (a'1-out 72 cars) 
Broken Ore Reserves Harch 1, 
Ore remaining to be roken on ,arch 

1, Classes 1 & 2 (See Est . Attchd) 
Total Reserves of 2% plus ore, ;/1/20 

5568 
368 

5200 
1150 
6250 
2450 
;800 

Tons 

" 
II 

11 

11 

II 

11 

11 

\r.hich represents a life of 12 months on the basis of El. production 
of 800 tons per month. Of this production, ,00 tons will ,..,e dravm , per 
month, from the ,-roken ore E:X reserves, and 500 ·tons per month will 'l-,e 
",,~oken from the un,-roken ore re serve s . 

The Costs for mining and shipping this amount of ore per month, will 
,...e approximately as fOllows: 

Freight on 800 tons .94 750. 00 
10 men at an average of ~6 per day , 

;0 days (li'1-eral) 1800.00 
1 Foreman @ 250 . 00 
Explosives . 40 per ton (li 'heral) 200 . 00 
Other Supplie e ' 150.00 
POVler (running 4 to 5 machines, ; '50.00 

to · 4 days per week) 
Taxes, .lnsc6 , etc . , 400. 00 
TOTAL COST FOB HUMBOLDT }700.00 

Cost per Ton 4. 60 

Grade or ore , 2 . ,G plus. Gold-Sil ver , $1. 50 per ton • .l(' 

The El. .,ove estimate is considered conservutive, and in actual 
pract;ce can pro-ah1y he ~ettered. ~~ 

Supt. 



MEMO RE DE SOTO MINE 3/27/45 

Call from Mr. and Mrs. Ray ParKer of Box 25, Bumble Bee. Arizona 

and their associate, M. H. Whi tacre of Nevada or California. Mrs. Parke r 

had called on the 22nd and also a couple of years ago. 

Whitacre has purchased from ParKer the Old Manley Glass (Glass and 

Bishop) Clai m which adOOhns the Li ttle Johnnie on the northwest and they 

are now building a road up from Mayer along or near the route of the 

old stage road that ran up PecK Canyon from Mayer to Peck Mine and Crown 

King. They are trying to get assistance from the Government to build this 

road. 

Claim that they would be interested in leasing or buying the De Soto 

Claims if they could be obtained cheap and I told them I thought that 

they might be purchased for" $10,000 cash and could be worked by lessees. 

Want me to get positive statement of terms as soon as possible and 

advise Parker,--will try to do this thru Hurst. 

A man named ~iS associated with Whitacre. Doubt if they " 

have much money. 
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t'h DeSoto lIlli8 1~ also a replacement 1n Yavapai chi t and 

th geology 1 $lm11ar to the lue 11 but the len es are smaller 

and 10 _ted .ery 11~e8Ul l,ln he m1np,rallzed ~one which ha be.n 

deyeloped for a length Qf about 1,000 ' nd to a depth of 900 t • The 

width CIt th atin r l1z0d eon~ 113 con 1411" bly g eat :r th n th Blue Bell 

and extend on botb at and eat ld~a of a teep r1dbl'fl of country 

rock , The len e on the (} at slope ot the hill whioh h~ve be n prlnel­

p 11y wor. ad to date do not app r to 0 rry uch value below depth 

of 700 to eO( . where b rren qu rtz replac the aulphlde1nerale but 

there is elCC llent prospflQt of furth"%' lter 1 ext na10n ot th ore 

aboot 1n the ~pper lev or tl , m1ne nd alBo goo oh nces of flndlnl 

ddt tion 1 orebod1 ~' _ onte ot whioh ax- in 10ated by outcr ops or.. Uo" 

Aurt oe orting . The lo~ oro bOdy outQropplng on th ~Ulle ClaIm on -... 

tho we tern s1d of the b1ll h.. 0 tar b n only partlall1 de elop 4. 

an st1Jem 11 ely to pro v mo~e pers! tent and o:r.t.nd to gr ater d •. >th 

than any Qr the others. 

The m1ne va oper ted Ofi a mall eoal trom 1890 to 1905 

n Quite $xten 1ve IQrk wa undert en but a lnterrupted by the 

panio of 1907 and l'*en wed ar~aln t:rJom 1916 to 1921. Lass ell took oyer 

th prQpe:rty 1n 1926 and oper ted lth UQOEtS until th" drop in th 

prioe ot oopper, ooupled flltb the burnlns Of the lowe~ traIn a1 ternt1nal; 

toro d them to 41 oontinue in Setptemb 1"', 1930. 

Total pro uctlon () o1"'e a,P-'$ ra to hnv- b~f)n 270,000 tone of 

~hloh 230.000 h ' been produeed inc 1915, but at no time, eXQ8 t 

dux- Ing 1916 when a l" 14· :r amount or evelopment h (! been oarried 

on, ~~V th Ore ~oo ~ye be n muoh 1n exces ot 60,000 ton. Devel~ 

ment work he n tu~allY been n gleeted by the less$G and the u nt1ty 

of ore hioh oan nowb e t1 ted 1s relatively m 11 bUt all 1ndications 

point to he dl$oover r of ddlt1onal. O're, rt1cularly und l' the ~~1ALE 
:----. 

CLAI • and an expend1tur . of about 10,000 1n develop ent hould 

e tly lnoN~a the atl at d r rv. 

~6 aver ge grad of ore produoed to date h~8 b en .1 . 50 value 

1n gold and 11'1fer an 3,, 5;C oopper . the gr~de of are no blooked out 
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1 bout the same, an in addition th.r 18 a • ry ubatant1al tonnage 

ot considerably .l0 e:r grade or thlah 18 not con 1iler 4 commeroial 

under pre ent or prolncle tutur OQndltion . '!'he nst "lu of the 

developed ore is about a.oo per ton and tn operating ooet 18 fl ~. 

tilt 6. 50 p r ton. 1e vin . prot1t ot 1. 50 l)er ton. 

To :reopen the l:11n... in t 11 n " equipment ., and rep 1 the 

ro)c ay , 10"011' terminal and \l~N) bin, ould tgequlr prob bly 30.000. 
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GEORGE M.COLVOCORESSES 

MINING AND MEtALLURGICAL ENGINEER 

1102 LU H RS TOWER 

PH 0 EN IX, ARIZO NA November 28, 1945 

REPORT ON DE SOTO MINE ------ -- -- ---- ----

This report is based upon my personal acquaintance with this 
mine and investigations by engineers under my direction. 

I first examined the property in November , 1913, subsequently 
supervised its reopening and operations until 1921 and to a 
certain extent the work of the leasers until the autumn of 1929 
since when I have visited the property only at infrequent intervals, 
the last occasion being in September , 1941. 

LOCATION 

The eighteen (18) patented lode mining claims and one mill site 

which comprise the De Soto Group with an area of 364 acres (see map 

and description attached as Exhibit A) are located in the Bradshaw 

ountains, Yavapai County, Arizona , five 5) miles S. 200 W. from 

the Blue Bell Mine. 

The Crown King Branch of the Santa Fe Railway formerly passed 

within a mile of the mine from which the ore was sent down to 

Middleton Siding by a gravity aerial ropeway. The lower ropeway 

towers and siding bins were burned down in 1930 and this section of 

the railway has since been taken up. Present access to the mine is 

by way of the Black Canyon and Crown King Highway to the site of 

Middleton Siding , a distance of 48 miles from Prescott, 19 miles 

from ayer or 18 miles from Blue Bell Siding which is the present 

end of the railway. 

From the siding to the mine there is only a steep horse-trail 

nearly two miles in lengtb and this would have to be replaced by 



. , . over three miles of mountain road in order to make the workings 

accessible by auto or truck. The rebui~ding of the aerial rope­

way is also feasible. 

The mining claims cover the summit of a steep ridge extending 

northeast-southwest for over a mile and they extend down along its 

eastern and western slopes for a considerable distan6e. Most of 

the outcrops and mine openings are located near to the top of the 

eastern slope which descends over 1500 feet to a gulch locally 

known as "Crazy Basin" . The west slope of the ridge extends down 

into Peck Canyon. 

CLD,TATIC .AND GENERAL CONDITIONS: Climate 

The altitude of the main haulage level Known as the "600" or 

"Hot Number Adit Tunnel" is 5765 feet above sea level and the ore 

shoots extend upwards from this point to the various outcrops, the 

highest of which--near the slliMlit of the ridge--has an elevation 

of about 6500 feet. 

The climate is pleasantly cool throughout the summer with 

considerable frost and often some snow in winter. The mean annual 

rainfall is about 17 inches and both surface and underground work 

can be conducted at all seasons with very little inconvenience due 

to weather conditions. 

The mine workings are located mostly along the east slope of 

the ridge and the surrounding country is mountainous with deep 

gulches between the ridges and summits. There is little vegetation 

except for native shrubs and grasses and no large timber. 

'Water 

Running water is found in the deeper gulches only during wet 

weather and on the uv,ater'" Claim there is a very small spring which 

has never been developed. Domestic water was obtained from a well 
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· near Lfiddleton Siding and taken up, to the mine on the aerial 

ropeway. From the Hot Number Adit there is a steady flow of 

about 5,000 gallons per day which would be suitable for indus­

trial purposes but to obtain a supply sufficient for milling it 

would be necessary to tap the underflow in Crazy Basin which has 
I 

never been thoroughly tested but would probably exceed 100~000 

gallons per day. A much larger supply might be obtained from 

Turkey Creek, some three miles north of Middleton Siding at whi ch 

point there are favorable sites for a large mill and storage space 

for tailings. 

Power 

The Prescott~ayer-Blue Bell-Crown King high tension power 

line of the Arizona Power Company passes close to the portal of 

the Hot Number Adit where transformers were formerly installed 

and the compressor room and shops were located. The old rate for 

electric power averaged about 1.5~ per kilowatt hOL~ but it is 

expected that within the course of a few years the U. S. 

Reclamation Sery,lce will furnish Colorado River Power throughout 

all this district at a **.*X]dlCWw.lC.iX"'x~ much lower cost. 

Labor 

Because of the long distance from any town, living accommo-

<lations would have to be provided at the mine. All of" the old 

dwellings and other buildings have been burned or wrecked. 

A certain number of local men would probably be available 

but to fill out any sizable crew, workers would have to be brought 

from some distance. Mexican miners were formerly employed to a 

large extent and with satisfactory results. 

Transportation 

Present lack of transportation facilities constitute a serious 

handioap to reopening this mine and no large scale work could be 
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undertaken until the situation is improved which could be done by 

building a road along the old railway grade from Middleton Siding 

to the present terminus of the railway at Blue Bell Siding a 

distance of about 10 miles. 

In order to transport machinery and supplies from Middleton 

Siding to the mine and to haul ore from the mine to a siding or 

~o a mill site, it will be necessary to either construct a new 

ropeway or to build a branch road from the siding to the mine 

workings. 

GEOLOGY AND ORE OCCURRENCE 

This has been studied by various geologists and is described 

briefly by Lindgren (who did not visit the mine) in U. S. G. S. 

Bulletin No .. 782 at pages 162-164. 

The country rock is pre-Cambrian Yavapai schist of sedimentary 

origin, highly metamorphosed and uptilted now lying with strike 

north 20 east ahd dip of about 70 degrees to the north west. 

Different phases of this rock range from highly siliceous chlorite 

and sericite schist to a much more compact biotite or hornblende 

sohist. A zone of silicification extends for several miles north-

ward from the De Soto through the Blue Bell claims and on to the 

Binghampton and a short distance south of the De Soto the formation 

changes giving plaoe to Bradshaw grantteand Crooks complex which 

extend south throughout the greater part of the Crown King district. 

The ore bodies, which at De Soto are confined to the chlorite 

schist, are of the replacement type occurring in detached lenses or 

shoots in a more intensely silicified ledge which occupies practi­

cally the entire De Soto ridge having a width of over 3000 feet and 

a length of some 6000 feet. The lenses generally conform to the 

strike and dip of the schist and overlap one another as may be noted 

from the plan maps of the workings (Exhibits C and D). 
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The greatest individual length of anyone shoot of pay ore 

is slightly over 200 feet with maximum width of about 40 feet. The 

maximum vertical height is about 1000 feet for while all of the 

shoots outcrop on the surface none was found to persist to any 

great depth below the main fault which cut through the mine between 

the 400 and 600 foot levels. Two of the ore bodies were followed 

down for an additional 300 feet but as depth was gained the dimensions 

of the pay ore rapidly decreased while the copper minerals gradually 

gave place to barren quartz. These ore bodies may be considered to 

represent the roots of original shoots since the pre-Cambrian surface 

is believed to have had a much greater elevation than at present and 

several thousand feet has since been removed by erosi~n. 

The ore consists of chalcopyrite and iron pyrites, mixed witp 

quartz, and while similar in character and origin to the Blue Bell 

ore, it is generally more siliceous, carries a slightly lower con-

tent in gold and silver and only traces of lead and zinc except in 

one or two specific locations. 

The outcrops of most of the ore shoots are very prominent, 

standing up many feet above the normal surface and stained bright 

green with small veinlets of malachite. In this mine as at the 

Blue Bell the best ore was always found at and near the heart of 

the various lenses where the maximum grade might be 6 or 7% copper, 

decreasing gradually toward the ends and sides of the lenses until 

it became no longer commercial. Oxidation of the ore extends 

irregularly downward from 100 to 200 feet and the impregnation of 

copper into the wall rock was much more extensive than at Blue 

Bell particularly in the upper levels and between the various parallel 

lenses so that a large mass of rock between and around the shoots 

was found to carry appreciable copper values as will be mentioned , 

later in this report. 
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· HISTORY AND PRODUCTION 

The De Soto Mine, which formerly was known at different times 

as the "Buster" and If Copper Cobre" was discovered in about 1890 

when at first a small tonnage of high grade carbonate ore was gouged 

out and shipged by burro and wagon from various outcrops; no records 

of this production have been preserved. Later on the mine was 

worked on a more extensive scale and the larger ore bodies were 

developed and partly mined above the 600 foot level. 

In 1904 the mine was aCCluired by the Consolidated Arizona 

Smelting Company and equipped with the aerial ropeway to the siding 

where a steam power plant was located. The Hot Number Adit, other­

wise known as the 6th level, was driven beyond the main workings 

and connected with the upper stopes which were located in six ore 

shoots above that level while two of them, which were opened up 

through a winze~were mined for two hundred feet below the adit. 

From 1904 until the mine was closed in August, 1907, about 

40~000 tons of ore were produced with average content of 0.05 o~. 

gold, 1.30 oz. silver and over 4.00% copper . 

All the principal ore shoots had been well developed by that 

date but by reason of the low price of copper no further work was 

done until 1915 when a careful measurement and sampling of the 

positive and probable ore, made under my direction, resulted in 

estimating a reserve of 31,588 tons with average 0.05 oz. gold, 

1.2 oz. silver and 4.28% copper. This estimate justified the 

re9pening of the mine , a re~ord of whose production to date is 

approximately as follows: 
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PRODUCTION OF DE SOTO MLlIffi ----
Tons Au. Ag. Cu. 

ozs. ozs. 1£ 
1890 to 1905 30,000 ? ? 5.00% (estimated) 

1905 to 1908 40,000 .05 1.3 4.00 (approximate) 

1915 8 1 360 .0453 1 .. 14 3.50 

1916 34,382 .0421 1.08 3.37 

1917 44,483 .0575 1.29 ~ 3.04 

1918 42,870 .0527 1.20 2.58 

HH9 27,067 .0499 1.09 2.36 

1920 19,219 .. 040 1 2.09 

1922 to 1931 44,000 .050 1.20 3 •. 75 (approximate) 

TOTAL (ABOUT) 200,Z81 .050 3.00 plus 

During the period from 1915 to 1920 the relatively high price of 

copper made it profitable to mine and ship a lower grade of ore 

than had been estimated as commercial in January of 1915 and a 

sUbstantial additional tonnage of ore was developed by the company 

operations which were discontinued after 1920 when the Humboldt 

Mill and Smelter were shut down for over a year. 

When active operations were resumed at Humboldt and at the 

Blue Bell in 1922 it did not appear advisable for the Southwest 

Metals Company to reopen the De Soto which was later leased to 

E. S. Chafey who in turn employed a n~ilier of sub-leasers and whose 

work proved to be much more extensive and profitable than had been 

anticipated. Chafey confined his mini ng largely to portions of the 

upper workings,--above the 100 foot level,--and to various outlying 

outcrops to the north and west of the mi ne and near the SUIill1li t of 

the ridge. A large quantity of new ore was thus developed and 

mined much of it being hi ghly oxidized and in some cases carrying 

6 to 8% copper. These operat ions sometimes produced up to 1000 tons 
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per month and in the aggregate I am informed that they produced 

over 40,000 tons of ore~ although I have no complete record of 

the tonnage or grade. They continued until the lower tramway 

tunnel and ore bins were destroyed by fire in 1930 and on a 

smaller scale until the early part of 1931 when the price of copper 

fell to a point which made all copper mining unprofitable. 

Since 1931 there has been no active work at the De Soto and 

all of the equipment and the structures,--except for the upper 

terminal of the aerial ropeway,--have been dismantled and removed 

from the property. 

QE! RESERVES 

The manner in which the nine commercial lenses of ore wholly 

or partially overlap one another makes it difficult to visualize 

the true nature of the deposit but in the section map these 

lenses are projected into one plane, while the two plan maps 

show the relative locations of the principal stopes on the various 

levels and the surface location of the outlying workings which 

were the principal sources of the ore produced by Chafey and the 

other leasers. 

The better grade of ore in the main shoots had been largely 

worked out when the mine was closed at the end of 1920 at which 

time the positive and probable ore which could be estimated in 

these workings amounted to 15,391 tons wl$h~ average values 0.05 

oz. gold, 1.2 oz. silver and 2.50% copper, about 10,000 tons of 

this ore averaged better than 3% copper. This estimate did not 

include a large but uncertain quantity of ore which was indicated 

by outcrops and shallow workings in outlying sections of the 

property and subsequently mined by the leasers. 

After 1929 the leasers were unfortunately permitted to work 

in and around the old stopes and to rob the sills and pillars which 

resulted in the caving of the workings in the vicinity of the main 
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winze from the 200 to the 400 foot levels thus rendering much of 

the remaining ore inaccessible without a certain preliminary 

expenditure. 

Obviously the leasers did not carry out any comprehensive 

campaign of development at any point but merely followed the best 

of the ore as long as it could be mined with economy from each one 

of the six ' or seven different diggings in which they worked and often 

shifted to a new location mainly because the cost of tramming or 

hOisting had become disproportionately high. 

The present condition of the mine is therefore most unsatis- ----­

factory and estimates concerning the remaining ore can only be 

made from the old maps and records beoause so small a portion of 

the ore bodies can actually be examined. 

On the occasion when I last went through the main workings of 

the De Soto, which was in 1930, shortly before all mining in those 

workings was discontinued, nearly all of the ore which had been 

left in 1920 was still in place. Subsequently I was informed that 

some 2000-3000 tons of ore had been robbed from the pillars around 

the main winze before that section caved in and rendered this 

portion of the mine inaccessible. 

I believe that upwards of 6000 tons of 3,~ ore should still 

be left at or near this winze and could be mined after an expendi­

ture of about $2000 had been made to clean out the waste which has 

caved around it. 

Some good ore was left in the gouge of the main fault where 

3% and 4% copper ore was sorted out at several points near the 600 

foot level but the tonnage of this material is uncertain. There is 

also a small block of ore at the very top of one of the shoots 

above the 00 tunnel. 
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Aside from the above most of the reserves left in or near the 

main workings are low grade material to which reference will be 

made below. 

In one section of the mine between the 3rd and 6th levels 

some 15,000 tons of are that will average 2% copper was left in 

place and the tonnage and grade of this material was carefully 

checked in 1930. 

Above the fault which cuts through the mine below the 400 foot 

level the mineralization extends into the wall rock between the 

lenses of higher grade are and in 1919 a very thorough investigation 

was carried out to determine the quantity and quality of low grade 

are which might have been partly or entirely mined by a glory hole 

from the surface or block caving from below. In order to secure 

accurate information on this matter a number of diamond drill holes 

were drilled and carefully sampled and 128 channel samples were 

cut. The estimate of this b lock was 2?5~000 tons with average 

content of 1.28% copper. Only a few samples were assayed for gold 

and silver from which it was judged that this are would carry 

somewhat less than half as much of these metals as in the working 

stapes, say 0.02 oz. gold, and 0.6 oz. silver, with combined value 
~ 

of slightly over $1.'0 per ton. I am inclined to think that this 

estimate of tonnage could be substantially increased by further 

exploration and development. 

Another area in which there appeared to be a wide spread 

mineralization was found in the Whale Claim on the west side of 

the De Soto Ridge but a thorough sampling of the ground opened up 

by the Hot Number Tunnel indicated that there was no substantial 

tonna ge which would carry as much as 1% copper although better 

values had been found at a higher level from the old Whale adit 

and in winzes. 
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Aside from the ore which has been mentioned as remaining near 

to the main winze, in the gouge ', of the fault and at the top of the 

#9 shoot above the 00 tunnel, it is my opinion that all of the 

commercial ore in this property will be found above or away from 

the old main worKings and much of this outlying ore can only be 

classed as Ot~9P t~a~ "probable" or "possible". 

The location and tonnage of this material is estimated in the 

table which follows: 

Remaining Ore Reserves in De Soto Mine with Average 
~ 

Grade of 2.5% copper and about 0.05 z. gold and 1.20 oz. 
/\ 

silver. 

Positive 

Old worKings around main winze 6,000 

In gouge of main fault 2,000 

Above ° and 00 stopes and in 
hanging wall 2,000 

Chafey Tunnel 

Treadwell Shaft 

Guthrie Tunnel 

Buster Cut 

McCutchen Stope 

Whale Adit and above near surface 

10,000 

Probable 

4,000 

3,000 

4,000 

5,000 

4,000 

3,000 

3,000 

2,000 

4,000 

32,000 

Possible or 
Indicated. 

10,000 

5 J OOO 

4,000 

2,000 

2,000 

3,000 

10,000 

36,000 

The location of some of the openings by which this ore is 

indicated is shown on the plan map of the upper levels (Bxhibit C) 

and nearly all of them were being worKed by the lessees until the 

price of copper started to fall in 1930 and reached an all time 

low in 1931. 
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I : inspected these operations in 1929 and 1930. At that 
I 

time there was a very favorable showing in and near the "Buster 

Cut" located in the hanging wall of the main stopes where the ore 

carried better ,than 3% copper with highertha,R average values in 

, gold and silver. To the northwest of this location some good ore 

was being opened up and mined in the Treadwell Shaft. In the 00 

tunnel the ore was averaging over 3'.5% copper~ the shoot at this 

point is some 20 feet wide and while some of the best ore was 

mined outl a sUbstantial tonnage should still remain. 

On the west side of the hill two very good stopes were pro­

ducing, one known as the McCulcheon workings and the other above 

the old Whale Adit Tunnel. 

Auother inspection of some of the workings at the De Soto 

was made by me in 1937 and all of the accessible openings in the 

autumn of 1941. Very little ore had been mined since 1930. On 

this last occasion the 1st level of the mine and the upper tunnels 

known as the 0 and 00 were largely open but there had been some 

caving near the stopes. The 2nd level was open almost to the main 

winze but caving in that section of the mine made it impossible to 

get down into the lower levels. Some of these would probably have 

been accessible by way of the Hot Number Tunnel but although this 

appeared to be in good condition a dam at the portal had backed up 

the water to a depth of 3 feet through which I did not attempt to 

wade. 

COSTS 

The operating costs were as follows for the years when the 

mine was a regular producer: 

-12-



.. Mining per ton Total cost per 
excluding develop- ton of ore at 
ment l exploration Humboldt mill 
~na transportation or smelter 

to Humboldt 

1916 1,8383 3,558 

1917 1.8000 3.1501 

1918 2.11296 3.6857 

1919 2.7297 4.7460 

1920 2.50 (about) 3.9336 

The following table shows the detailed operating costs for 1918 and 

1919 per ton of ore shipped: 

J g) 8 

Exploration and development 

Mining, tramming, pumptng, hOisting, ~tc. 

Tramming in haulage level to upper terminal 

0.3954 

1.2420 

Ropeway, sorting and loading 

General surface worK and supplies 

General expense and supervision, taxes, 
etc:. 

Freight on ore to Humboldt 

Total cost F. O. B. (Humboldt), 

" " rt per pound copper 
contained with no credit for gold and 
silver 

0.1327 

- 0.2425 

0.3069 

0.5797 

0.7865 

3.6857 

0.07155 

PROPO SED PROGR.AM OF DEVELOPMENT AND OPERATION - -

1919 

0).6385 

1.5202 

0.1215 

0.3321 

0.4340 

0.7755 

0.9242 

4.7460 

0.1076 

From the above description of the mine it will be evident 

that there is only a small tonnage of positive or fully developed 

ore t hat can at pr~sent be estimated as available and that the 

future of the mine will largely de pend upon the results of futher 

development in the ore bodies which are now partially developed 

or only indicated. 
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· .. Such a situation is perfectly natural in the case of any mine 

where the last ten years of operation were carrted on exclusively 

by leasers and followed by over a decade of complete idleness. 

The past record of the De Soto and its condition when work 

was discontinued in my opinion amply justifies the resumption of 

activity at any time that a copper price of say lS¢ can be 

expected and such a situation exists today. 

However, before any large expenditure is actually made, I 

believe that it will be prudent and advisable to carryon develop­

ment in all of the more promising showings to such a point that the 

ore which can now be classed as only probable or possible is 

exposed in such a manner that it can actually be measured and 

sampled; 

For this purpose I recommend that: 

(1) A truck road from the siding to the workings should be 

constructed as cheaply as possible in order to make it passable. 

(2) That the Hot Number Tunnel should be drained and cleaned 

out and the old winze reconditioned up to the 400 and 300 foot 

levels which can probably be accomplished at a very small expense. 

This should render accessible most of the pay ore which still 

remains in and around the caves in the upper stopes and in the 

gouge of the fault. 

(3) That all of the workings at the locations where probable 

and possible ore is estimated should be cleaned out and advanced to 

such an extent that at least the probable tonnage of ore can be 

classed as reasonably assured. 

Aside from the road building machinery which can be leased 

from the County, it will be advisable to secure two portable gas 

driven compressors and two or three tugger-hoists in order to 

carryon the work in the most advantageous manner together with the 
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: !equis1te drills and steel, small tools, etc. A light truct will 

be particularly essential and it will be desirable to put up at 

least two small buildings; one to serve as an office and assay 

office and the other as a boarding house with bunks for the work-

men. The bulk of the crew can be housed in tents during the 

summer months. 

The above outlined development work will not serve to produce 

any ore but if the results are in line with my expectations it 

will serve to develop and ma~e accessible for mining a total of 

from 40,000 to 60,000 tons of are with an average content of 

0.05 oz. gold, 1.2 oz. silver and over 2.5% copper, having a 

gross value at present prices of about $13.00 per ton with every 

reasonable prospect that much additional tonnage will subsequently 

be proved up by further development. 

vIETALLURGY OF THE ORE ---
None of the ore produced from the De Soto was sufficiently 

basic to make it desirable for direct smelting but some of it was 

so highly siliceous as to be suitable for convertor flux. More-

over some of the ore, especially from workings near to the surfaoe 

was largely oxidized and it must be expected that a certain amount 

of carbonate and oxide are will be produced in future and cannot 

be treated in a mill with high recovery of values. The tonnage of 

such ore will be comparatively small and the g~ade of same,--after 

a certain amount of sorting,--should .be sufficiently rich to permit 

its shipment to Clarkdale or Hayden as convertor flux with a fair 

margin of profit since the smelters will take ore of this character 

with a low treatment charge. 

Aside from the oxidized material all of the ore is extremely 

suitable for flotation and its average composition can be inferred 

from the following analysis: 
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TYPICAL ANALYSIS OF THE DE SOTO ORE .... , -------

Au. 0.05 oz. 

Ag. 1.20 oz. 

Cu. 3.08 

Fe. 5.9 

S. 6.54 

CaO 1.2 

MgO 0.77 

111203 4.9 

Si02 72.3 

Upwards of 150, 000 tons of De Soto ore were concentrated in 

the Humboldt Mill from 1915 through 1920 along with a larger ton-

nage of are from the Blue Bell Mine. 

While no separate records were kept to apply only to the De 

Soto are it was well recognized that this was even better suited 

to concentration tha n the are from Blue Bell and that an equally 

good recovery of values was obtainable with a higher ratio of con-

centration, while the cost of crushing and fine grinding was 

substantially less. 

It may t herefore be confidently anticipated that,--aside from 

oxidized ore,--the future output of the De Sot a can be milled with 

a recovery of 85% of the gold and silver and over 93% of the copper 

and with a ratio of concentration of 6 to 1. 

SUMMARY AND CONCLUSION 

The present physical condition of the De Soto Mine is largely 

due to the generally uncertain and unfavorable condition of the 

copper market since the close of thertrs~ World War. 

The normal amount of exploration and development which had 

been maintained up to the end of 1918 was reduced at that time and 

discontinued entirely before the end of 1919, so that the last t wo 

-16-
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years of production made by the Consolidated Arizona Smelting 

Company amounting to 46,000 tons, was largely drawn from the ore 

reserves. 

The mining subsequently done by the leasers was surprisingly 

successful under the circumstances and served to discover and 

partially develop a large quantity of new ore but obviously they 

had no incentive to open up the mine for f uture operations and 

their efforts during 1930 and 1931 we re devoted to cleaning up as 

much of the remaining ore as could be mined and shipped before the 

constantly falling price of copper rendered all operations unprofit­

able. 

The present showings coupled wi t h the recently advanced price 

of copper seem to well justify the reopening of the mine on a com­

paratively small scale which can later be increased a s the new 

development work proceeds and always assuming t hat the results of 

this work are fav orable and in line with reasonable expectations. 

Yours very truly, 



C. A. S. Co. 
COPY FOR /r 

De a.to JUDe, 
July 12, 1~1~. 

Ur. G. M. 001vocore 888 a, General Manager, 

H\IIlboldt., Arizona. 

Dear Sir. 

aae18tance ot Mr. H. It. Banke, Special ;;)WIIPoI~' 

with the 

in the De Soto and in 

the Whale, with the idea o~ thrO_IllMl"ilS ... l possibilities ot 

to 1Nl:m1 t. herewi th 

It i a hoped that. 

illuminating data Will be ob-

contaaplat.ion. 

Ohannel amplea 2- tr1de and 1/2" deep were cut 
across the formation in the acee_ble taeee o~ 

o 1neralisattan on the upper tour leyela. 128 ea.plea 
~--:-e aesay reeult.e of which appear on the acoOlllp81111Dg 

ESTIMATE OF LOW GRADE ORE TOh'NAGE 
BETWEEN BURP AOE AND 400 rt LEVEL: Owing to the inaoceealb1l1ty of the 

waUe of m.oat. of the &t.opea, .the 

sampling done i e inad~quat.e to reach any defini t.e conclue1ona &.8 t.o the 

yalue ot the remaining ore. It. ls thought, howeyer, that the following 

estimate., baaed on tho rewl t. of the eampling done, are aafficictJ.y con­

eervatiTe t.o form a basie for the adoption or rejection of any new method 

of mining and treatment. of the ore .e a low grade prOpOe1tion. 

It would appear trom the reeul t. of sampling that. the ahutral 

content carrie., out from the defined or.bodiee into the -11 roalt tor a 
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abort dist.ance. Thi. distance, in the eatimat.ing ot a zone ot a1nera11-

ation whOM copper content i. greater than 1~, i., due to the inadequacy ot 
the eaapling, a somewhat arbi t.rary figure. A study' ot the results ot the 

-.pling, however, would s .. to suggest. that a distance ot 10 teet might. 

reasonably be used a8 a baa1e ot calculation. That ie, that the zone ot 

INch mineralisation extends tor a distance ot 10 teet hom the existing wall. 

ot the stopes which haYe been pr8Yiouslylll1ned. The periJdters ot theM 

zones are represented by heavy lines on the leyel p 

The average mineralized areas ot ye levela (including 

the areas ot pillars bet.MIl the orebodi 

twe. level., should give the prot. eAu'~ A factor of 

12 cu :rt to the ton of unbroken ore e available tonnage • 

• zone hayO an averago assay value ot 
o.~ oop 

to the taoe. Hleoted for sampling which are OOD-

taiDed in -..Il!~""lIiiIIiId zone of 1neral 1 at.1on, there are }mown bodies of ore 
which are at present being worked at a ~ m1n1mlB and who.. copper content 

would materlally incr_M the ayerage as_y yalue of the mineral 1 sed. zone. 

It 18 thought, howeyer, t.hat the_ orebod1es should not be represented in the 

ayerage aS8a7, but should be held in reMne to of'f'eet any pose1ble talling 

ott in the Yalue. of thoBe areae which it .s impOssible to sample, but which 
ha'Ye been included 1n the zone ot mineralization. In "th1. conneotion, 1t 
would H., on the whole, in 'Ylow of the sMogemesB ot the sampling, rather 

tazotetohed to a8 __ a total of 275,000 tons ot ore averaging 1.2&,C copper. 

The following calculations were used to estimate the tonnage 
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contained within the zone tf mineralizatioDJ 

*Area of M1nerali~ Zone, 100 J:Pt. Level, 
n" n n 
n It 

11 It 

11 

" 
" 11 

200 " It 

,00 " " 
400· " 

ESTIMATED TONNAGE FROM SURPACE TO 400 Ft Level • 275,000 Tone. 

~eee figuree allow tor pillue. Where pillar is small, the 
crose-sectional area i8 taken. For the larger pillara it is assumed that 
the 10 ft depth of mineralization will represent more closely the cubic 
content of low grade ore. 

Appended hereto Will be found a tabulatio of the results of 
the assaye, as well a s blue prints of the as.y pI bove referred to. 

II 

METHOD 0' SAMPLllIh were cut acro •• 
inning at the north 

face of the Whale North ........ 'f'ItZ--:~ 

..... · .. _..,...t in the walls of the crose-

samp were obtained in .the Whale, and a tabulation 
the. sample. is appended hereto, as well ae a 

blue prin 0 Ian "howing the location of the IIlmplee, lengthe of 

In connection wi th ~e latter item,. t should be 

pointed out that, Owing to the fact that ~ces of organic matter contained in 

the tap water u8ed for assaying give. a sUght, but variable reaction With the 

'ermanganate aolution used tor titrating, any assq. running les8 tJwl o.o~ 

cOpper shoUld be conaidered as carrying "nil "j while thO" running bet-wee 

0.0, and O.1o,c might. more properly be reported •• a -trace". 

,In commenting upon the re"SUl t. ot the Whale plea it is 

deemed 6Uf:ficient 100 'pOint out that, of the " samples taken, onlY' t.bree ran 

over ,_ cOpper, and the highest of these wa. 1.,71'. No elJtiimation of tonnAge 

1s posaible. 

Reep8ctlully SUbmitted, )I.C(, a I 
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TABULA'rIOlI or AssAYS or WHALE SAMPLES 
(-

Smple 110. Place ~ CU Sample No. Place " au C, 
t Main x-o 0.20 29 Ro. , XO 0." I 
2 0.18 ;,0 0.82 , 0.09 . 4 0.08 " S. Dritt 0.19 , 0.66 ,2 0.40 . 
6 0.11 ~ 0.76 
7 0.04 o.,a 
8 0.02 '5 0.59 
9 0.04 ~ 0.,2 

10 0.21 '7 o~ 10 

" 0.0, 
12 0.02 ,8 No.2 XC 0.0' 

" 
0.02 '9 · 0.27 

14 0.02 40 0.40 
41 0.17 

'5 B.Drift o. '0 42 0.06 
16 0.2, 4, 0.06 
17 0." 44 0.04 
18 0.08 
'9 1.'7 45 S. Drift 0.10 
20 . 0.90 46 0.46 
21 0.29 47 0.90 
22 0.7' 

, 

4S stop. 0.69 2, s. Drift 0.50 49 1.26 
24 o.~ 2, .75 50 No., xo 0.2, 
26 '.11 51 0.42 
27 0.50 
28 0.50 

~ 

I 
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~ 'fABULATION or ASSAYS 0' DB SOTO SAMPLES 

\ s. 10. Level ~C\l S. 1'0. L..,.I 1'011 S. 10. Level au 
-,. 100 0." 46 St.ope 0.60 90 200 2.4, 

2 0.62 47 -Cont. ,.~ 91 1.28 , 1.41 48 0.09 92 1.'0 
4 1,17 49 0.75 9' 0.44 , 2.94 50 t.~ 94 0.12 
6 ,.46 51 1.5' ~ 0.15 

- 7- 0.77 96 0.07 . 8- O.~ ;a' , 0.49 97 o.~ 
9 1.06 ,,- O.}6 

10 1.24 54' 0.1, 98- ~ 0.06 
11 1.77 ,,- 0.06 99- o. " 12 0.84 ~- 0.07 100- 0.21 

" 
0.88 101-- 0.'7 14 0.98 57 stope 2." 102* 1." 

'5 1.,2 10,. 0.80 
16 0." 58 200 1.", 104 '.66 t7 1.54 59 1.79 to,. 0.4, 
18 0.64 60- 0.58 106- 0.78 
19 2.,2 61' 1.26 107- 0." 20 1.96 62- _ 0.'7 t08' 0.2t 
21 2,24 6,- 0.58 109- 1.18 
22 0.90 - - -64' O.}9 110- 0.76 2, 2.22 6,· 0.45 111 0.'7 66' 0.62 112 0.2, 24 stope 0.82 67* 0." ", 0.76 
25 }.12 . 68- 0.51 114 1.26 26 ,.26 , 69- 0.29 
27 1.a5 ~. 0.26 115 250 1.04 28 - 0.62 7'- o. '9 116 0.72 
29 ,~ 75 72* 0.}6 117 0.08 
}O 0.99 1" 0." 118 0.24 

" 1.28 74- 0.42 119 ,.98 
,2 0.97 75· 0.4, 

" 0.78. 76* 0.94 120 400 0.72 
~ 2.52 77- 0.9' 121 0.18 

" 0.44 78 1. '7 122 1." ---r 
,~ 1.7' - 79 O.!'O 12, 0.40 
~ 0.28 80 0." 124 0.27 
'7 0.}8 81 1." 125 1.18 ! ,a 0.,2 82 0.50 126 2.27 

~ 0.28 8, 0.18 127 1.45 
0.72 84 0.20 

41 1.7' S, 0.71 
42 2.18 86 4.58 
4, 0." 87 4.28 
44 2.54 68 4.74 
45 1.92 89 '.74 

" 

'Sample. outBid. as8tllled aineralized zone •• 

-
~i 
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REJ?ORT Oli SAMPLING AT DE SOTO MINE 
May, 1930, by G. J. Berbaner 

There ap18ars to be oonsiderable low grade sul­

phides of oopper remaining in the DeSoto Mine, especially in 

the seoti on k.nown as the "40 Newll orebody whioh was opened up 

on the 3rd. 4ihand 6th levels. 

On the 3rd level a sill floor was out and tim-

bered and a shrinkage stope oarried up 23 feet. Wide sills were 

out on the 4th and 6th levels but not ti mbered. 

The sloJl9 dIstance between these two faces is 

105 ft. and the oontents of the block would be: 

600 2 376 1 . 105 = 51,200 ou. ft, 

UsIng 11 ou. ft. per 'ton this would be 4660 tons. 

The blook. between the 440 and 340 s111s WQ uld be 

possible ore and would oontain: 

315 X 93 
11 = 3. 1 70 to ns . 

The bloak above the 340 sill shows Bome good 

streaks of sulphides and might yield at least 2,000 tons of 2% or~ .. . 

.... 



.. 
.IIt 

other sulphide bodies that should yield additIon­

al tonnage of ml1ling ore are the 490, 390, and 290 stopes whloh 

oarry a higher QOPlBr 00 tIt en t but are smaller t han the "40" 0 re­

bodl es. 

The 490 slll is out but not timbered. The 390 

stope is worked out half way up to the 2J 0 level but the timbers 

are down now. Phs 290 stope was not worked to its full width and 

severa 1 tho usand tons might be expeoted in thi B bo ely. 

A total of 15,000 tons of 25'0 ore is reasonably 

assured and wi th some DB w prospeoting and deTe lopment ad d1 t ional 

tonnage OaB be expeoted. 

G. J. Harbauer. 
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DE SOTa :MI • 

(Extr&ct from report of G. M. Colvocoresses to Directors of Con­

solidated rizonb Smelting uompanYt dated li'ebruory 15th, 1913.) 

o 
This mine is located five miles south, ~ 20 east of 

the Blue Bell Group. 'l'he geology and ore ocourrence are entl~ely 

similar to the Blue Dell . The lenses outcrop on the sUDmi t of a 

mo ntain and the property il8S been developed 1.Jy adi t levels to a 

dep th of 600 feet and by 'l~nze and <11"i fts 1·01" an addi tional depth 

of 200 feet. 

"J..'he ore f r om thl S MillE: was sen t by 8er1 a1 ropeway to 

M1ddleton on the railroad, a dis·Gbnoe of one mile. This ropeway 

is still in fair condition, althougb the terminals would have to 

be rebu11 t. The rails and min e equipment have been @ostly removed 

and before operations could. be recOLullenced. it would be ne cessary 

to arrange for elec tri c ~)ower equipment. I underst ead that the 

Arizonb Power t.:oupany woul d be v illl1 g to build a line to the ru ine 

if assured 01' a contr ot oovering a certain pe riod of years; the 

additional cost of' equippillt: the nine and putt1ng srune in operation 

shot. ld not exceed?15 ,000 .00 a t the stort, and further equipr,lent 

oo uld be added as oonditions ren er same justifiable. 

'l'he r ine has not bee n worked s1noe 1~07 and .:eitbar • 

Mr. Vit:llker !lor any other person in the vicini ty was familiar \11 th 

the old workings or wi th the ore lwdles developed in SaL'l6. 'l'he 

pre sent condi tion of the mine I'enders a thorough examination i m-

possible. as ~he upper workine s are oaved in, and the two lower 

levels ar13 full of water. J!rom visiting all the eoce ' sible portions 

of tbe property , I gather a rather ravorable irpress10n and I be-

lieve t bat the Lline thoroue:h ly war t;. nts the small expense wLlch 

would be necessary in order to cake a t · ,orough examination for the 

purpose of de termining if it is advi sab le to recommence raining oper-

ations. 

The ou tcrop on the surfaoe 1s It:l •. ' ge and exte Bds for 

a length of' nearly one-ha11' nile . 'J.'he oarbonates tind oxides of 

oopper predominate over the iron gossan and the general charaoter 
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of the copner 01'1. is silicious nd sui table for cOucentrat ion. 

lrrom the underground workings, i t would f.ippear that the corrunercial 

ore occurred in sraall lenses, three of them very well defined and 

having a naximum width of 30 feet wi ttl a length of sora.ewhat less 

than 200 feet.. The average value 01' all ore eX ltructed from the 

mine aDpears to Lave been 4~ in copper with 2.00 01' gold and sil­

ver per t on . I c auld fin d no accurate r ucord of tu e total tonnage 

produoe d? but estiuate t lOt it may have been between thirty Bnd 

forty thousand t ons • 

.l. t is no·t poss i ble to gi Vi:' any figures as to the ore 

reserves left in this mine . I have it on good authority, that 

approximately 3,000 tons 01' broken ore was left in t he stoj:e sand 

aside from this, a very oonsiderable tonnage may remoin in place. 

I woul ll suggest that in the liear 1'uture, a y oung eliginesr should 

be empl()yed by .Mr . ialker to sanple and estimate tho reserves 1n 

the mine above the 600 foot level, and at the same time, that the 

main winze should be J)ump~d out by Tis ans of b small gasoline 

pumping outfi t, and the lowe!' 200 feet of the mine ullwatoredj so 

that the e:l.amination mi gtl t be oarr i ed down to the ~owest level; at 

which pai n ' especiol oare should be taken ~i th "uhe samples. The 

results of tlli: , examinati lIl would gi ve a basis for est1nate as to 

whether or not it wi ll pay . 0 reopen the lJe Soto; hll totul cost 

ai' examination chould not eAceed ;;11.200.00. 

As a prospeot, .l oo,lsider the lJeSoto ' J: omi s1ng und 

there is good reason to believe th~t t he ore bodies on which you 

have worked Ll~ eA tend dmm ards to a co siderable dsp th . nll there 

would also appear to be good chanoes of disoovering other lenses 

of ore. J. t should be borne in mind that because of the davel p­

ment which has till'e <. dy bee 'l done. be ore from th6 upper workings 

could be ruined very cheaply and eaoh additionul bunared fee " opened 

up will add to your r serves l judging from the uJ)per levels) be­

tween twelve to fifteen thousand tons of ore . 

At the tine th e nine was f ornerly worked, the high 

oost of tran~portation was 8 very seriou~ hendioap. The railroad 

charged 1.25 per ton to ha ul the ore from Mi ddleton to liumboldt 
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and befor e openln~ t 18 l ne, i t would be ost essential to got a 

ne an mue 1 bettel' freight contract; I believe that the freight 

should not exceed bO cents per ton, to Rhlbh would be added the 

cost or operating the gravity ropeway l pproximately 10 oents per 

ton so the t ore from t he Ve Coto would Gost arJOut 10 cents ~er 

ton more than ore from the Hlue 1:5e11 assuming the mining uosts to 

be the same. 
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