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trademark. Due to the nature of archival collections, we are not always able to identify 
this information. We are eager to hear from any rights owners, so that we may obtain 
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CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 
collection. These rights include, but are not limited to: copyright, privacy rights, and 
cultural protection rights. The User hereby assumes all responsibility for obtaining any 
rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 
authors in the manuscript collections, except when the author deeded those rights to the 
Survey or when those authors were employed by the State of Arizona and created 
intellectual products as a function of their official duties. The Survey does maintain 
property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
1520 West Adams St. 

Phoenix, AZ 85007 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



PRINTED: 01/31/2002 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: MANGANESE KING GROUP 

ALTERNATE NAMES: 

PIMA COUNTY MILS NUMBER: 107 

LOCATION: TOWNSHIP 11 S RANGE 2 E SECTION 36 QUARTER NW 
LATITUDE: N 32DEG 26MIN 05SEC LONGITUDE: W 112DEG 07MIN 31SEC 
TOPO MAP NAME: GU ACHI - 15 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
MANGANESE 

BIBLIOGRAPHY: 
S.B. KEITH. AZBM BULL. 189. 1974. P. 115 
ADMMR MANGANESE KING FILE 
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S !NAM$ iF Q: MANGANESE KI' 

I 
OOUNTY: ~ : 
DISTRIOT; ! f \ 't1 ~ 

_ . 1iS~~ Mn __ ___ _ . .. ... . 
_ MJJIK DT..t"CUS 

lDA'TI3< - ; - - j -
i 6/15/4L!. Joe Thurman, 529 W • . 
I - ! i ; Encanto Blvd., Phoenix 

I 
I 
! 

,.------- ------- --- ----- ---

Dorsey, Amory S. &. othe 1's 

;D~: ­
:6JI5744 
: 8/44 
j -

i 

Shipping 
Idle 

~ma:li -Apt---l&,-*1-~,-No-.,l_9_th_-S:t. 
Phoenix, Ari zona unclaimed 8-46 1-29-41 

See MM-55 - Mine OVms r' s Report 
See STEAMBOAT MANGANESE - Re gas application 

" n " " ft _ II 

MM-63, MANGANESE KING GROUP, Pima Co. 

1-8-45 
2-27-45 
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DEPARTMENT OF MINERAL RESOURCES 
REPORT TO OPA ON 

ACTIVE MINING PROJECT 

, .< //7 .... , . /' 1 ./ / 
Date~Ll ...... rk~ ..... s&.1£:.· .... ~~~ .. /?!.':f:. ............................ . 

Filing Information 

......, _ _ _ . · A::' File System ....................................... _ ...... . 

Name of Mine ....... ~~ ...... ~ .. ~~~.~ ......... l~ .. . 
t", .. /' A / '1:) " e File No .. ~ ................................................... . 

Owner or O'Pef18t~fNl ..•. V-y../../-l: ..... ,4f:~~ .. ~ .. _ ... ,/..cLr;. .... ~ ..... m.m ....... ... 

AddreSS---------------------------------------Z...3--C?;;7--Lk':'---.8'~-S"'S. ~e c=i~ b~e~s:;,~!K gallons of gas-

Mine LocatiOn----~~-----6t',.;?=~-_fo_--~-'!.'-!'!---:-:f~-::-~~~~---------------------------------.---

PRESENT OPERATIONS: (check X) 

Production .......... ; Development .......... ; FinanCing.~sale of mine .......... ; 

Experimental (sampling) .~ ........ ; Own.er's occasional triP .. ..v::; 
Other (specify) ..................................................................................................................

............................ _ ............... . 

PRODUCTION: Past and Futur~. Tons 

Approx. tons last 3 months 
-=< 0 &> 

.......•.•.•..•..•.•....•..... ':>t..L .....•.••...••..•... 

Approx. present rate per 3 months . ·················~············7·~·:~··9.···· 
Anticipated rate next 3 months ........................ /-.. £? ... ~ ..... !??. ..... 

If in distant future check (X) here 

EQUIPMENT OPERATED: 

Type 

Personal Cars 

Light or Service Trucks 

Ore Hauling Trucks 

Compressors 

Other Mine or Mill Eqpt. 

Quantity ' or 
Horse Power 

~ ......... g~= ........ . 
Miles Ii. 11:-'8 

Per Month 

....... -/~ .. R..~ ........... . 

PRODUCT PRODUCED OR CONTEMPLATED: Name metals or minerals. 

\ 

Gallons Required 
Per Month 

,; -
. .................. 6~ ....... _ ........ _ 

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

ARIZONA . DEPARTMENT OF MINERAL RESOURCES 

BY,_,~" :-_.~.~-~~~~~~~~---
./=-~~. 
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1- November 24. 1943 

War Prlae and Rationing .Board 
' N.~. Sl.7.1 
137 N:orth Second Avenue 

.. - .~: ~, :Pho.~Xt. Arizona 
'" : ~. ~ 

'.o:·· ~en.t.l.~~n: 

M~.'illard P·. Prio-e, 2309 North 8th Street, 
Phoenix. 1,1 .part owner ·in the .Manganese h..ing Mine located' 

" , 

. '43 -ml1~EI southwest pt Casa' Grande and it is ' necessary tor :,'; 
' . .' ''hlIn;·. to~ke a. trip nt . least once a month td the property :.,: . '-'- ~~/ ' "-' .' - . . . \ .. 
""·,,,:1;0 "check -'over mtneope;t'attons·. 

. - ri "':; ~ t.~ • • . ' '.. • ' • 

. .... " ":{: <-~:;: , ;,.' , 
!.;. T4e :'~ari.eseKlng is shipping manganese Ol!9 

,and 'tt :\1s ,one, of theesaent1al minerals. 
- .. ~. ,'I • 

- ,'. 

' I Cleu certify to · the need of supplernan 1';u1 gas 
tor ~hi3 ,work. I 

'.\ .. 
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SEE LETTERS TO 

J. R. RATlIFF, c/o Humphreys uold Corporation, 
901 ~ ir fl t National 3 an}: Bldg., Denver, 0010. 

J. R. F'INKELSr:2EIN, Hotel E1 Rancho, Gal lup, ~1e/i Mexico 

E. J. BeLLEAU, 1400 ·outh Manhattan Pl., Los .nn~eles ,Cal. 

C. 'N. GARLiJ~D, 412 W.6th St. ,Los Angeles, \.I&1if'ornia 

REPORTS REFERRhlJ 'ro TFill .B.l30VE on 12-26-1940 
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Mr. Harry Clark, 118 North 21st SCh~ Avenue, 

,oan~x p~ . 
T: ~ ephone 37926 

\ '\ 

HAS opt ion to PU1'Cht:'~e Mlu"'GPl'iESE KD"'G ,liNE 

ovmed by 

/ .. ~ 

\\ / '\ 
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Harry Talentine. 
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Subject: 

ti~~i;~:~-;;:<~i2.~:~j:':~':···~' [ ' .. 
·~DEPARTMENT:.,OF-tMINERAL ··RESOURCe:S 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Oct. 21, 1955 

Cimarron Mts. District. ----Fima Co. Engineer Axel L. Johnson 

Present Status. Informatio~rom Thad W~inS, mine foreman and part owner. 

Reference See my report of Sept. 1, 1955. 

Recent changes and present status are as follows: 

Number of ~n 'Working 3 

Production None at present. 

Present Mine 'Workings (1) Upper W·orkings. One inclined shaft (incl. 20 deg.), 50 ft. 

deep on the incline, followed by a drift about 70 ft • . long, with stoping from the side 

of the drift. These workings have been discontinued on account of running out of ore. 

(2) Lower Workings. One inclined shaft (incl. 45 deg.) 50 ft. 

deep on the incline, followed by a drift 30 ft. long. The shaft was sunk in the 

limestone, near the limestone-rhyolite contact. The drift at t he bottom of the shaft 

cut across the contact and into the rh7olite. These workings have also been discontin­

ued, because no ore was found in either the shaft or the drift. 

. (3) New Workings. Operators are now driving a tunnel at an 

elevation 40 ft. lower than the bottom of the shaft of the "lower workings". This 

tunnel is now ~ distance of 110 ft.----all in ' the rqyolite formation. Operators 

plan to drive tHis tunnel ahead another 30 to 40 ft. in the expectation that a body of 

manganese ore will be found near tge contact wit~he limestone formation. 

Proposed Plans The ManganesK ~ Mining Co. is also looking for copper deposits and 

prospect to explore and operate, and will seek to acquire same by lease or purchase. 

W1TKINS, THAD, et al 

Manganese -King Mining Co. (Owners) 

S'll N. Marshall -

Cas a Grande, Ariz. 

MINE: MANGANESE KING, Cimarron Mts. Dist., Pima County - 50 Mi. N of 

Sells, Ariz. 

OPERATORS: Sane 9-1-5~ 

MINE: CAMINO MmE (formerly "Monarch") ,santa Rosa Dist., Pinal Co. 

\ 

10-19-,6 
12-21-56 

i" : ! l\~~80 -BLACK DIAMOND NOS. 1,2,3 & 4, Pima Co. 

Now known as BLACK CHIEF MINE. 
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I 

I 



I 
(~, . (~J: . 
bS:PARTMENT OF MINERAL RESOl,.~CES 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

V 
Hangane se King Date Sept. 1, 1955 

Cimarron Mts. Dist., Pima tounty Engineer Axel L. lohnson 

Subject: Field Engineers iteport --~-Persona1 ' Visit & Information from Thad tlatkins, Foreman. 

Location . About 50 miles north of Sells. Drive 22 miles north of Sells to the Covered 
Wells - Casa Grande Road Y. Turn right and drive 221/2 miles on the Covered Wel1s- Casa 
Grande road to road signs n Black Jack Mining" &"Stella Maris No. In. Turn left (west) 
and drive about 6 miles to the mine. 

,/' 
Owners Manganese King Mining Co., 511 ~ Marshall, Casa Grande, Ariz. J>wners in the 
company are reported to be C. C •. jaterbury, Box 1, Apache Jet., Ariz., Hugh ~icho1s, Rte. 
#1, Higlee, Ariz., and 'l'had Watkfns, 511 N. Marshall, Casa Grande, Ariz. 

Operators . Same .~~ . above • . 
~ 

Officers Thf,d Watkins, Mine Foreman • 

Principal Minerals 
....-­

Manganese ore. 

Number or Men Employed 6 (at times only 5). 2 sinldng a shaft, & rem. on ore prod. 

Production Bate Variable. Mr. Watkins reports average shipments of about 50 tons per 
week,. and expects production to incre~se in the near future. 

Geology The manganese ore is found in fractures in rhyolite rock near a rhyolite-limestone 
contact. Fractures are variable in width and run from 2 to 5 ft. wide ~ and generally 
contain good manganese ore. The drift, from which the ' ore is mined is being driven 
towards the limestone contact, and better ore is expected as the drift is driven ' ahead. 

ore Values MZ. Watkins reports that the 'shipments to date have run from 29 to 32 %. 
Some hand sorting is being done. 

Ore· in Sight and Probable No blocked out ore. No estimates of "probable ore". A 
shaft is being sunk to a depth of 70 ft. to explore the ore body. 

Milling and Marketing facilities Now shipping the ore to the Deming Manganese Depot • . 
CompaD1' amx is planning the cons truc tion of a mill to mill the ore and to ship same on the 
C~r Lot Program, after the Deming manganese depot closes down "after exhaustion of the quota. 

Present Mine Workings (1) Upper Workings. I Inclined shaft (incl. about 20 deg), 
about 50 ft. inclined depth, followed by a drift, now in about an additi6na1 50 ft. The 
oreproduction is obtained from the drift. 

(2) Lower Workings. 1 Inclined shaft (ine1. about 45 deg). 
The shaft is inclined to the south, and is being driven ~ the limestone,near the limestone­
r!v'olite contact. It is now down to a depth of 50 ft. on the incline, and it is planned 
to drive it down to .a depth of 70 ft. (incl. depth). 2 men work in the shaft (1 shift). 
No ore is taken out from this shaft. . 

*' Present Operations Stoping ore from the drift being driven ahead in the "uppper workings" 
described above. Ore is hoisted up the incline shaft in ore cars, which are dupped in 
ore bin. Some hand sorting is being done. 



I 

/ 
! 

' ct: 

DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

MANGANF:BE KING Date 1/15/49 

Sheridan .:)r GiImnaron Engineer GeorGe A. Ballum 

IG:i..amina t ion 

This property cQr.~sistille; of 6 unpatontr:::d claLrJ8. iB ai tw:.tou ~. 3 m11en 
south :·-iQS·t of Ca~1a Gl·e.nde ~)n the Santa Rosa hi ,,~hway. ACC~BS is Llud by 
7 miles of (SooJ. al1-wea thor roa d, west~'mrd from th8 highway nea r the 
Indian village ot Komelik. . Property is within PapuGo Rf,servation tlnd 
road wes .built and is ma,inta1ned by th'3 Iwlian Service. Ho ad level, 
and ma:xi:nlJm loads may be trunsportod to S.P. railhead at Casu Grande. 

Water is obtained for carrrp purposos frQiU DrH"',y 'N(-:l l in nea rby ~HH Sh. 

Capac1 ty not known for possible milling j Urpo38s. 

Mane;;alu;se, a8 psilome.lana and pyrolusite, occurs ill tl1cHt"eU limB ,·, tone 
contu-eta with Ci,uartz, q:uartzi te f:lnd oth~:lr uciJ. rocks. Outcro ps were 
follow'ed over ubout 2,000 feet in two geuer-allj IH-.trallel sho:'\'1n~s • 

. Most ot the ore shipped d.ur-iIlt; World War II 'NU S !?xt l"'ctct ed .!' ro!.i',l. a cut 
some 20 feet dE-lap) ·,:;ver a l'3ngth of 150 feet. .A tunnel U8.U b'der.. dri van 
:f'rom a wash to tll.ese workint;s, . TNnicn is clainm.t to ma~e 2H~ceS3i ;)119 200 
feet of ore on strike, but was not opeu 1'or i::::xaruinntion. l ·t is :-oJ.:ortetl 
some 600 tOllS of ore weru sh1Pl?t3d to Ph00nL=i ~;j to ckpilB u111'"illg war by 
Thu~ and Van Marel. 

Some attempt had been made during this period to bring the ore to stock­
.pile grade by milling . crushin~ and Bcreenin6. Bflnf:lflcia tion was 
etfected by removing fines consisting largely Ti.' lime gangue. 

About 50 to 75 tons of ore rmn.:'iin a t millnite, yr8suma bly awaiting treat­
ment when operations cea.sed. It was reported that this ore would. assay 
40% MIl. However subseq,uant sampling revealed 1 t would not exceed 32% Mn. 
This ore app ea.red to be representative .of ;'luut could be obtained, by 
sorting, from some halt dozen locations on the ~) roperty. 

This appears ·to be another or.~ tho nlli'12erou.} D\:.n~ur.:.ese Elho~'?ings ",,'TherE-) 
successful op()rfition depended so l a rg7)ly :)n c::J.I'e ful: sUfJpling} elose sort­
ing a nd, in most cases, iInl.;l"()Vel'llSllt 01.' grade by 3a1.1H l?illing ()p nrl.itLH:' 
such a 3 crushing dJ.."1d scrBenint!:: o r ' tabling.. III ~ny 3V(jnt, t he t..~0 tabli3t.­

tIlent ot cri tical 3.peci:Ci c.u tiOIlH a r o the importt.:~ .. Il t cl"i t e ri u , ::lnd i1' the 
~OV6rIl£,"ient will accellt £/J}; dnd reject 397~ MIl, t h -;J Giar-gin ·.)f s a f e ty ad­
Visable in such an operation ','!QuId indicute some ;'l:!ort~, I)Qsi ti Vl3 :J P !.o~rtl tioll 
than mere sorting of ort~ . This ore is ill:leua ble t o ji t-'; or tuble conc en­
tra tion. WutGr m,:7J.tbe u(=-)v olo.peti in ·tlw ar':)ti , ;'lhi ch i3 g nn ernlly one of 
deep water table - JOO ·to 500 i' ;::et. 

The pro.perty is o'vmedby' lunary S . Dorsey, 1 60 5 :~ . Polk St r ~:5ot, Phoenix. 



" . . " 

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

"'. ' . , • '-'1 

'I1niteb ~tate5 ~en
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Washington, D. C., ___ ~y~~J! __ s1_~ 194 5 

Respectfully referred to 

Mr. Charles H. Dunning: 

For your information. 
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.Respect/ully, 
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W. C. Broadgate 

Technical Consultant 

u . s. GOVERNMENT PRINTING or-rIel' 
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Mr. G. L." Springer 
all N~rt,h ,Dwight St. 
C~~C)nl' -Ca~rornia 

, D~r M.r. '>Spr~er: 

August 23, 1949 

,,' -.'" 

. In, rep17 to your letter otAugUSt ,16th , regarding the _sale 
or 18&81118 ' or your manganese property-I the' Manganese King, near 

- Casa ~ande, Arizona: " '~< ' " , : • '," - , ' - ' ' 

Mr~ C. 'D~ Brock, "CanaI7 --Auto Cottn, ,~41 w. Van Bur.nj,:,,: 
Phoenix., is ,recting a small mill ~ear Willk8lman': tor treating man~ 
gan.... ' Mr. Brock is a mining ' man ' ~t co~~derableexperlence' ari:d ; 
baa 'Qutletetor hie ore. " It 1s entireli'-.pcinible' that he might -be 
interested 'in JOur mine 'taioo. it 18 notiocated too tar ' from hi. ' 
mill. ," - , ' - - ,' . -

',~ .~.,,:,,,~. ... 

.,.-'.. :: 

~: _ You might also contact ,~8er ' Industries ,Oakland, ,Calit • '.-, 
, >l,!': , < • • ' . ' _ " _ I , b.llct~. they have a Loe Angele., otflc,:. ~o. ' " ' , _ "- , 

~~~~%S ~:~~~ 

RICM:mh 

.,: 

. ," ~-" 

.. ;'., ' 

Roger I. C. Manning 
Field Engineer 

;.-: ;. 



Mr. Chas. H. Dunning 
Dept. of Mineral Recource$ 
Mineral Building, Fairgrounds 
Phoenix, Arizona 

Dear Mr. Dunning: 

Compton, Cali.f. 
Aug. 16, 1949 

This is in regard to a manganese property south of Casa; 
Grande known a s the Mangan e s e Ki:n6 • The owne r of tr ... i 3 prope rty , 
Mr. A.S .. Dorsey, had ~everB.l talks with you earlier this year 
mainly in respect to the sale of manganese to the federal govern­
ment. At ' that time you were kind enough to send a letter to me 
interpreting the specific8.tions set forth by the Munitions Board .. 

Unfortunately much of the ore mined from this property 
during the WElr was near the present minimum requirel'!1ent limits 
of the government and it has seemed too great 8. gamble to selT 
't;.r..der contract to that that agency until extensive development 
work he.s heen done on the mineo- Actually N e1 ther Mr. Dcrsey 
or myself have . sufficlent capital to go ahead with the desired 
improveme n ts. 

We should, however, like to lease the mine or perhaps sell 
to a respons ible company which has the necessary finances to 
develope it properly. I believe you referred a Mr. A.M. Riedesel 
of Denver to Mr. Dorsey. Apparently he was acting as an agent for 
a Utah Steel compB."'1Y which desired a better source of manganese. 
You may have heard that the sample of are sent to this company 
from our mine contained more zinc than was desireable for their 
purposes:. We have heard nothing further from Mr. Riedesel. 

At present Mr. Dorsey is quite 'seriously ill wi th a throat 
tumor and is unable to do anythi:ng i~ tile rna tter of selling, 
leasing or further developing our property. During my last talk 
wi th him at t.'1e hospital he s l)gges ted tha t I wri te to you t a see 
if you migh t be able to dir ect us to any other parties whom we 
'migp t contact havip..g interest in manganese .. 

I should be glad to talk or write to any reliable party, 
answer their inquiries and arrange to show them the mine at thei~ 
convenience. 'vVe have had several assays made to date and can 
furnish copies of each with samples. If you can direct me to ~ 
anyone in Los Angeles or vicinity that I might talk to personally ' 
I -should particularly apprecia te it. 

I am · not an agent for Mr. Dorsey but rather a partner.. We 
sincerely th ank you an d your depa rtment for all tha t has been done 
in our behalf in the past. 

Yours very truly, 



STATE OF ARIZONA 

DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING. FAIRGROUNDS 

PHOENIX. ARIZONA 

~IO 

Mr. G. L. Springer 
1212 Bay ViJW Avenue 
Wilmington, California 

P' f~brue.ry 17 t 1949 

Dear Mr. Springer: 

~ m"ngana:: ::;:;,,;~~ :fillJ:~:~~a~~ ;;, ~~~"~~ ":;~ ~:g~:'\;~~e 
JOU an analysis of llow ~~d the llj"~iI'icuti"n s et I'a rt;, oJ t hJ 
Muni tiOW3 .30ard. 

We h2.ve not :3een l3. complete a.:-la..lls is .)1' jour i~J ()ssibL'.) ,ire jut 
Mr. Dorsey U3sures us tl1e. t there would b f~ no \.1 ,;:;d.uctiorl;3 ()(~ CaU :':F'~ 01' ':~x­

cess iroll, phosJhorus or other undesired elements. 

Tile Munitions Board i.3 not making you fin oI'i' e r bu.t i3 ~~:3king 

you to make them an ofter, hull the only guide as to l:,riee till'.it 'i ;:~ fliJ.ve 
is the co.till.f1erci a lly i.iuoted ~rice tor :cletallur~ical 6rndt~ Mn uS pubii ~3hed. 

On 4a:/o Mn. this is 70,1, per lonD ton unit, which '~oulcl m~:; un 

48 x 70 or ~33.6Q (2240 lbs.) 

The Muni tiona. Board ussesses penalties for lower graues and 
these vfOrk out as fol..Lov;s: On 44.07~ deduct I/. for 8d.ch l:' ~ under 4S~;~, 
whi ch 'Nould mOcUl 4N;~ x 661- = ~~, 29. 04 pRr long tOll. On 4cY;~. (the lowest 
acceptabl e limit) a furthar deductioll 01" 4;f) pJ.us 1,~; f:J!~ euch l}~, 
dO V'Hl, is nld.de. Therefore ,)U 40(j~ the resul ts lNOuld bo: 62 /- - b·J = 56·; 
times 407; = ;~;22.40 per ton. 

Of course there is no assurr ':Ulc e that the }3o G. rd ~Yill ::lcce~t 

arlY such bid. Our thOUt~ht is only to ~1U~·~g0st & canis com~~d.rCibl ~ to 
the 3eneral Glark8t l)l~i ce. From there on you will h Elv e t'J male<:- your OVln 

[;'11885. 

Their c0ntracts are usually baseli ·)U ~FOB rail ;'oint, but 
~~hotllGr 8 r not a '~v 6st ern rail point 'Noulli require a ·lo::rer jri ce we also 
cio not know. 



CED:mh 
cc: Mr . .. '-l.. E. Dorsey 

1605 E. Polk St. 
Pho enix, Arizona 

Chd S. =-I. Du.'.~ ;:-.:. in .; 
Dirf_;ct :J l--



. DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA ": . 

. MlllE . . OWNER'S ;REPORT . 

~/i 
Mine Manganese King 

Mining District &. C~unty - Papago . lndian 
Reservati~n~ Pima C~unty 

.F~rm·:J r Name 

President, Owning Co. 

Gen. Mgr. 

:Mine Supt. 

Mill· Supt • . 
: ; . 

Men Employed 

Operations: Present -.None -,\- ! }.'7' 

' .. ' . '" , . ~ 

. Operations: Planned - N~ne. at .pres,ent 
. - .I . . "' 

,I. 

-.:.~ . f : .. . -: ', . -

Date Jun8 10, 1940 

... . Locati.J!1 ... 41 miles SW of Casa Grande, 
ATizJ~a. Sec. 36, T 11 S, 
R£East. 

/ / 0 '7 /;J. / 1'T S -/. 

Address - :609 Fir s b Nationa.l Bank- Bldg 
Phoenix, Ariz~na 

Address 

President t Ope rat ing Co. 

Prin9i pal Mine ra 18 - Mangane s e 

Production Rate 

. ; 'Mill: Type & Cap. 

Power~ Amt. &. Type 

to-\ ".: - • I 

: . 

Number Claims ', 'Tit-ie', :·etc. - 6 unpatented. Loc'ated '11/2'8/39 and 1/12/40. Official 
receipts showing pay~ntS: .,of annu~l ren::tals. for -the 
first year have been issued by the Papago Indian Agency 
at Sells, Arizona. 

Description: Top~graphy &. Ge0graphy - LoVl rolling count~J. 

Mi.ne · Vbrkings: Amt. &. Condition Location work done on each claim, exp~sing 
manganese ore also many test holes • 

. -: ;<: - ", 



Geology & Mineralization ··-Weathered.:. limestone and chert, with underlying granite • 
. . '. ~anese ··.~.eds; .ip.clined from 40 ·to 70 degrees. Outcrops 

in irre.gular ·areas, in limestone, some calcite and silica. 

Ore: Positive ~ Probable, Ore Dumps, Tailings - Ore exposed from lowest working 
'eievation 150 ft. above them. 

Dimensions and VQlue of Ore body - Two average samples showed: Manganese 
Iron 

21.95% 
8.61 

Representing an area of 
over 30,000 sq. ft. 

Silica -
Phosphorous 
Aluminium -
Zinc 

11.40 
0.12 
4.87 
0.11 

Mine, M1li Eq~i~nt &. "Flow-Sheet - Manganese occurs as Psilomelane 

:' .: . , 
! . manganite and pyrolusi~. 

Road Conditi~s, Route - Good desert road to and covering claims--4l miles ffi~ from 
. C~~ .:G,rande; 12 miles SVI from Komalik and l~ mile s SVT .from 

the Montezuma Copper Co. Mine. 

Water Supply - 1/2 mile NE from claim is the Drew \iTe11 for water supply. 

Brief History - Very little investment needed to begin immediate mining operations. 
A carload or two of 50 tons each could be mined With hand ·stee 1 
rapidly, and the lay of ·the land facilitates storing and loading at 
economic costs. ~he ore deposit can bo developed for mining b~ 
crosscuts and in many places strip mining is available. The deposit 
shows great possibilities and indicates that it is probably one of 
the greatest maIlgane~e : ore depo~i~s known in the U. S.. .._ , 

Special Problems·, Reports Filed 
. ,~ . 

Remarks 

If property for sale: Price, terms and address to negotiate - FJr sale or lease. 
Write HarpY" 'O'~ark'?I'f!!ei '''r an., A-. 

" . .. . . ~ho~~;1 : Arizona 

(SIGmill) ________________ _ 

From report by Herman Lainck, engineer, on file. 



).""" " ,~, 

! 

, '-j 

\v\ P\ ;'- ~~ _. P '7 ~: ~ -~ •. ' ..: ... ...... \~ .. t ._~ ._. ..~ .. _ . ". •• 

'DEPARTMENT 'OF 'MiNERAL RESOURCE'S 
, ,' .- • " ' STATE"OF ARIZONA ' '., " . -. F. 

MINE OWNER'S REPORT 

/ Date 1/29/41 
.. .... .... 

1. Mine.: Manganese King Group 2 . . Location 43 miles SW of Casa Grande, Arizona 
' .. 

~ . : .... -- .. .. 
3. Mining District & County Sheridan .Mining: Dist. 

Pima Coun1iY 
4. Former name Unknown 

'~, . i 

5. Owner 
/1 

Amory S. Dorsey & others 6. ·Address (Ovvner) Amory S. Dorsey 
1605 E. Polk st. Phoenix, Arj 

7. Operator None 8. Address (Operator) 

9. President, Owning Co. None 9A. President, Operating Co. 

10. Gen. Mgr. None 14. Principal Minerals Manganese 

11. Mine Supt. ' " 1 5. Production Rate 

1 2. Mill Supt. . II 1 6. Mill : Type & Cap. 
- ' l . · 

.. ' (. 

, 2 ri (1 1 }:1)~~(". ... J .i . 

· ;.r~ " ~. ," ~ 

13. Men ~~i~yed II 1 7. Power: Amt. & . TyPe . 
. . - . ...-. _. ~...:. . ,' .. --.:. -

18. Operations: Present None 

• ;, :' 4 ~ .,' 

1 9. Operations: Planned Can be mined with power shovel. 

20. Number Claims, Title, etc. . ~ . 
6 claims-title in clear, original locations holes c;om.pleted.: and : 
location 'work recorded. ' according 'to·J··law,· 'and ' also J.Ba.'sgge ' 'paid of' 51-
an ~c're to the Indian Servi ce as th"ese' claims are located on the 
Papago" Indian re'servation, and in the event they are patented, the 
lease money is returned to the ovme·rs ~ 

21. Description: Topography & Geography C'O'nsi st'ing of a large dyke of a pproximat'ely '150 ':rt .-. in 
height, 3600 ft. in length, composed of altered i~estone 
in the ore occuring in same and in calcite • 

22. Mine Workings: Amt. & ConQition 
. ' , 

r On Manganese King No.!.. .1, : ,.the~e :isa ~rift into the ore body 
or approximately 40 ft. depth showing the o're in" practically 
a dense mass • 

• ~ · ' r . 't' • • 

..,, '" : .... , ~ ... , ' ~- . 



... 

3. Geology & Mineralization 1Uter~2-7.' ~~~~'~?:n.~ . wi~~I' .qu~~~::, 9PD:~~:~~PT.t~~.~:t?ne lying over ~ granite. 
I would' jud'ge '1 t to-.. b:.¢~ : at : ~;le~.~ .. 500'" ft '. thfek- in most place.s. 

. . _ . . . " ' . ' I . • . .. . 

4. Ore: Positive & Probable, Ore Dumps, Tailings Ore on dump in prinCiple working of Manganese King 
.. - r' No. li ··1approximately 50 tons, and. -I~ woul.d judge .around ;, 

100 tons, on other opening on the apex of the dyke on 
4 of the other 5: cla1ms.~ . :~ " ~ ...~{, .. . ~, :' -' .; '; :'li: ~( : ., .. 

4A. Dimensions and Value of Ore body Aroun~ 50,000 sq. ft. of surface exposure of possible 
ore body. . 

5. Mine, Mill Equipment & Flow~She~t 
. i. 

6. Road Cond.itions, Route 43 miles sW 'of Casa Grande, Arizona, about 33 miles of 'improved " 
gravel .. Highway and 8. miles of' dirt orad in fair condition. $190 
would. ' put i t e

• in; haUling shape. . : ~, :,.· ~,.,i . :.' 

7. Water Supply 

8. Brief History 

'; !: .;J J •••• ,.-1 

There is a well, knovm as Drew Well, which would. f'urnish water for any 
Domestic purpose, more water could be developed with shallow wells 
wi thin 50 ft. of sur face or less. 

There was some work done on main working, just before the World War (No.1) 
that "~Jas the work mentioned in this report. 

9. Special Pr<;>blems, Reports Filed NO'. repbrts:~:.f'iled. ' Silica " ·approxim8.t~~ 8 to 12%; however, 
there is a quantity :thatc .. ouia.· be '~sorte'd ·that I believe would 
pass ' Govermnent "speci1'ieation as faras 'insoubles are con-
cerned~ 

o. Remarks I had one assay r~ by the Phelps Dodge ~orp., which gave 44%. Manganese of ' 
assort ed-·o're '. . " .~ :- . '" 

; 1. If property for sale: Price, terms and address to negotiate. $ 50,000 purchase pri ce, ·wi. th some kind of 
down payment, or would consider Bond and Lease with an advance on the 
roy~ty, ' to .pay us for sOme of- our ~eXpenditures on the same~ : ,·· 

32. Signature __ .c$.i.g~~~L_.~~._$.~._.P.~~~~Y.._._ ....... _ .... _._ .... __ ~. 

\ 3. Use additional sheets if necessary. 

,. : 



DEPART~C:NT OF MINERAL RESOURCES 
. STATE OF ARIZONA 

FIELD ENGINEERS REPORT 
. /. . 

Mine I'1'Q'794r7 eGe /t::_ . Date 049 
District 051; e/"o' d d '7 tD ,. e~ ~ q /'(!);,., E . / ':? .. / 

• . -II" ngmeer ~q/, a~ 

Subject: E~ Q~//';?a~/C/),;7 



Mine 

District 

DEPARTM_-,"T OF MINERAL RESOURCES 
STATE OF ARIZONA . 

FIELD ENGINEERS REPORT 

/?fa n fq~{'JC ?r Date 

Engineer 



~ :::? ., r 

;/, DEPARTlVk j .JT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine /JfaP?fC1~efe~?- Date 

District Engineer 



. ~l}}~~~ ~'. 
~j-jf~'-:-'- ' 

7. Operator · VJ O ·Y) , ~ -

9. President. 9wning Co. ,,'YJ 0 n e-

JO. Gen .. _.Mgr. · h·.o·n e...", .. ' , ~ - ... ,,--

11. Mine Supt . ..y) P V1 e.-
1 2. Mill Supt. /f1 O J/) ~ 

1 3. Men Employed ...-y'1, 0 r; e 
1 8. Operations: Present ' ~. t; i1 e-

1 9. 'Operations: Plan?ed , . " . .j / ' 
C Q r1 be.: m I ned V\I I I h 

P6 weJr S' hove! 
'" ' 

..,.:~ ,;.' ~ .... :~, -: .~. 

1 5. Production Rate 
. '+ - , 

. . ' ;~,. 16~ Mill': Type & Cap. 
" -;:/ .< "!" . . ,!Jiuuf:! ' .P11.;iJl~~?fi)~~4~·~ .~j;-

4' l~.; P~we:: ~\~~,yP.:";~~:'\:::if~~/ 

.~- . 

~~~: ': ',%' :. : . 
. ",.' 

~ .. " ., ~~'.}-

, . 

, " 
-..; ,,' 



//-
~ ';.-.. 

.. "1:. :. \', .. " 

-, \ '6~';':.~) 



3. F o~iner name 

7. Operator 

·9. President 

.. 11. Mine · Supt. · 
,'"' -: . 

• i • , • . • . •• • 

13 . . Principal Metals 

...... " 

J~<;f~~ ... £ t; ('>'~':;: 
ir,:~~~;£i ... ~r:.u·r"L . IJL ,: ; 
~~-il: ~ t) ' • . [:;~ 

.. ~ 

1 O. Gen. Mgr. 
-." . _ .. - .s ::~~~!i(~ '. ,~.~~~!: f. -. " . ~J ~ t:,,~~'fi ~~I~ ~ 1 ~).:j f ~ ~ f.,~~ _~~~;' {lIlt ' . t :~ 

:- .. 
.' 

:.J2;~ . . Mill Supt . 
~ ... ! :~. . ~": ':.,' . 

14. ' Me~ Employed 
~. • :'.' I 

1,""1,' 

' ... 

. . ~ . '-. 
, ..... ".,' 

; .', 6 unpatented 'elaDiS ,." maps · :~how,1ng (Ibb~t'foltleeom~ant ;~pi~~~ 
:i {.: '. .: ·~?,;i:i';{'··<ji~~:·.. .... ',,: 

-,,\ '.-. .. .~ ~ -

21. Description: T opog~aphy ~.: · ~e.?grap~r 

22. 

. ..... ' ... 



. " 

gr&n1te. 

.;; 

". ~)J./'~: ~ ~ 1. . :it :~~!(.lj.~.. . '~1';" ;:~ '~ ~ ' : 

24. Ore: Positive & Probable, Ore Dumps, Tailings A carload or two could be moned wi th hand steel. 
• ," ' ;;. .. y ,- ~ I'~l ~ , "0; fo' r f< >1,( - ' , 

In mallY' places strip mining is' "f'easlble. <.:probablY" one 
. of' the greatest ~anese .. depos1ts in the United states •. 

, ! .("~ f·~ ~:.~ ~.k >"·"".l ' . .f", ..eli:."; _~ ..i :' _ :' 1;" r.. ':'~ ~:;~.. ~; ~;i12/~·:~~\.;;~ '", ' ;' p ~ • l ,; ~; /~~ t :..~·t I ;l:~.~ ~_ . 1 .' ; ~.: .. r~.\ ·~ . 

• :~. Co 
'*" '.~ V,ll 

' ." ~ " 

26. Road Conditions, 
... -: ..... 

Rot;;~}:) · -'~li;'~i~~ .-" s~~thwesterly' fro. Montez,:ti::~b6ii~ Cci!:; :jr6m/:'c~fi1G~e 
.:: .. ' 33 miles' improved graded road, 8 miles . se~9.~~ ~~~~~,~;.'; ~:q,r: 
'.' ",Ro~ ,desert roads cross claims. . '''' \;.", .1 " " d .' < . '" +-, .. . , . l 

27. ·'·Water SU~~ly ,, ~:J;,a w~il ,1/2 mile northeeterly from cla1llls. · 
, ". ,' , .".. ". 

• • • •• ••• • < ,';;:·:!,i\;:'i,;r' . 
. ,':,." 28.,. ~~ief. , Histc:lry , 

> . 

; --,:;'" 

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

30. Remarks 

... :-.... 

. .: - ' . 

3 1. If property fo~' sale: Price, terms and address to negotiate. 

..... " "~ . 

. . ... 
)' ,';, 

.:.:' , 
,I.,' 

. . ',,;:1i~;~1~*~;~;:'~ii;,;%ji~,!ii'1(;f~.; ~:i-i' Tigned ......... : .. : ...... ~=.,~.~:~.:~: .. . 
. . ~ : -." 3 3 ·~ :.Use--'-additional sheets '~ if-'necessary. . . 1 

.:~;;;i'>:,c;:;i~;:':{;i~~:.\Y~r1f ... .. < " "<, , 

• j • .•••• 

• ~:{"ft J ·t1 >~ . _. 

, ; 



r 
! 

,I. Mine 

2. Mining District & County 

3. Former name 

5. O'wn~r 

~------ 8 --. . 





Date J"une 10 J 1940 
/ 

1. Mine :· '~Ianganese King '~ 

2. Mining District & C:ounty Papago Indian Reservation 4. Location 41 miles SW of Casa Grande 
Pima County '. Sect. 36, TIl S, Rz:' E. 

I 

3. Former name i 6· ·.·' . AI/d' ''d·:.rtfes·s?t(·~ O/W~'1£1<er~)%~.'.; ~: " , •• ~ . ~. !X~~ 
5. Owner HatJ:l[ .t .. ~;be!'l'tine and .1 ':, ~u Du.lll\. 

C~:rk~<1i:I.¥GP~ ~.-L- ~. ~~~ ~~<' .. ' ... plJg. Phoel;iix, Ariz.-
7. Operator . .. _' . _ ~ U - U 8. A:dd'ress (<7r:reYaT<n") Phoenix , .A...rizmna 

9. President 

.. 
11. Mine Supt. 

13. Principal Metals 

15. : Production Rate 

. ~t ,,~ .i " ~ (. .. ~ .. ~:;; •. :~ : ~ :" ' '1 

, '; '1" 
Manganese;; , 

...----------:'---
/ / 10. Gen. Mgr. 

.l 1"_~ J.:::. ::~ ,: : :~ l -. ':'.;:. , { .,-~ ~. ~!:~ r· ;!l;;.\-. i 

12. Mill Supt. :.' 

14. Men Employed : 

~; ~ :: ~~!!N: J:_~l?e & C~Ri" ; ::; ~;~ .. -·f ~' ; ~ ; I; ; ,lJ ." ' 

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

~ ~ . : J • • " 

20. NumBer Claim!?,~T~tle; :etc· . 6jilipt~t .. ~~~~i.9-7~::'j -i~q~~~~~:. i.~/2~j3(/ 'kd> 1/12)4~ :; . ,:.;r :~~ L/n :· t '£1'-:,. ,'" 

. .. . Official re"ceipts:~-s-howirig p'ayments of annual rentals for the 
first .. ~ar have .been issued by the Papago Indian Agency at 
Sells ~>.~Arizona 

'. , 

21 . . Description : Topography & Geography 
.~ : " . . . : . 

Low rolling country 

", ','" 

2'2 .. Mine Workings: Amt. & c:ondition Locatfon 'wOrk done on each claim, exposing manganese ore 
. .. .. '. ' " ." . . ".' ,. >- '- -.. ' 'Also many .. test holes ' 

l' • • • 



24. Ore: Positive & Probable, Ore Dumps, Tailings Ore exposed from lowest .wqrking . e1eya~io~: i1',Ii 
150 feet above them. \" .. . --.. -~", 3 1 U:J ·r . 

_. I i : \ 
:: ~' .l :. ' . 

" ~ ·t· ' ;. .....f·:_ .. 

" 

24-A 
, : . ,~~ :,,~~:.~\ ~·'1:vi: ~~ .. \,r 'i<.~ ' , 

Vein Width, Lengtli, -Va!ue, etc. 'T~v6 \ average samples showed: 
, ,: : ": '\:" '- ' ., . . "'.' {'1.r.j~ 'l IO } :;;f<R~Y;resenting an area of 

. , ~ ?,, '-": . .';.(:. ... ," .. ·i.·" '·:'>;over 30,000 . sq ~ ft. 
',' ~ · !j'T::~,;~.~tD ) ;?-<.n: h b·t:., c· . 

. :1 ( :~fl~ft '. ~ ;,.-n: ·~~ ~:j I ~ 

., •. ~ 1"_ _ ." ~ • .. ~- ~ ~t".,·::i:: ... ~·."~·· '~F(' , .:~ ~ , . ,t .' ( ' .~ 

' Mangcih~'se " ·31 ;:9 ·5%'~·J 
Iron 8.61 'itl ir.1!}(Z:J 

'. .:. . . ... ;~ .. : ~j-~.~,{.a~. j,:"t~; ') ~; ~ 
25 . . Mine, Mill Equipment & . Flow' Sli~et 

Ma~gan~~Ej:-; ~~~ ~{i;~':':~§:1 qii~.:~n:J:lr .. \ .J 

Silica 
Phosphorous 

Aluminium ' 

11.40 
0.12 

4 .87 :· ;J.~li.; a. . ~~n~.;\;: 
·~ll · Zinc 

, . 
• !- ~ 1 " "f '-~ '.'" 

26. 

" 

30. Remarks 
" 

o • : •• :, ~ i" ~ .. I,:: : .. ~ ~ ... .' 

; ..... - ... 

. \'.' 

.31. 

. , ·:~~~;;~;(A».:.: --, 
lf~ro~~~t; fO; ~~i~: '~;i~e:ierri;~anc:l address to negotiate. For sale or 

'.' '~ . 

'" 

ft.~ ~~~.Ht:<~f ~~ .. };1:n.:~: ~;~J~:!::ii 

\, 

\ ' 
\ 

.. 'i ;..~ • .,. 



.. -
Tho Mtlll3'EUleSG Kltlg rrrouJ) of mining ol('.l.ims consists ut thh1 t;1111) , 

April lst,1940.1n six unpatented olnims 81tl.l~~tod in or very non!' to 

Seotion 36 TOWrlnblp 11 south R(\tlg(J 2 ltaat.O.&· H.n.D,. M.,whorl the 

same ehfAll be fJuveyecl. t\nd in J)l ''1 t\ County,Arl11,omA,The olnlms ~1, re 

oOl1tlgt1ous,loQtlt~() 11'1 tho pnpa{fO Ind18~ RO(lorvfltlon,abont 41 milos 

oouthweetarlyfrom Otlea Grande ,Arizona ,abont If~ miles 8) uthwosterl~y 

from tho Indle.n V'j.l1n. .g'@ l'\e,mG(l 1t~om~11k.a!1d It miles eouthwo3to3:'ly 

from th!2 Uonte~onf:1 Ooppor OOmp!lllY'S mine. The ol&1ms oan be renched 

from Cf.q~l(\ Grande ovor 33 m:tlao of improved grftVclled highwny nnd 

8 miles 0:1' eeoondtU'y d lrt road. ord1nnry sloping gently desert ron(l. 

One ha lf milo northo(\etor.ly from tho cln 1trtt'iJ i8 looHtod the ''Drew'! well. 

'1l ho nl,dl'19 oro 011 :fall olr:tir,'\n ono11 bOirllj GOO:JII 1500 :foot i:n 

dimoJlsiOl1o,nnd valid oanpleted loontion holes hnvG been cxc~wo.tcd 

on 0t\oh oln:tm to sl'.ffioi(':)nt uopth 1.;0 fulfill tho relu1remantn of 

the lnvm 00varnlng looating of mining olaims.The looation holee (.'l,re 

in tho oentor?' of the olf.!.'-me o:Koepttng that the hole on t!ang8noso tro, 

9 Kin.g is nbout 500 feet lSonth of 1:he north bou.ndary and 1200 fent 

northorly from the (louth b OlllHlary nUl1 "('",Tidwtl;}T botwoan the SiC100 of 

the oln1m.l~nch of the six olt\1ms oxte!lis about 1500 :feot north 10 

dOg't'eoB ;t1 ~HJt and 600 foet South 80 dogl"OOO "~~3t. 

::k ~OGY. 

The ootJ.ntry 113 formea of wonthol'ad limestone and ohert \'-11 th l:tnd~rlyl~ 

grE1n1te.The strike 1s nbout ~Jollth 60 doEtZ'eGB West. Small folds nm1 ero­

sion show Bom~ dlsturbanBe.~he bode are inClined from 40 aagro~a to 

70 degrees (u1d dipping to the north.ML\ngunese ore 1s ontoropping on 

large aresS and lnre,on tho Btttfaoe.ln irregular deposlts.1n the lime­

stone, ~ sometimes with oalolte.8ometlmea w1'th s1110a, fU'ld aomGtimee 

in pure oxides .1n seoondary and tort 1ary el11'1ohmen.ta.Mtul~ teat holea 

and open cutsexpoee tho IWngf\n0~e depon1ta from the bottom of the 

workings to f:.\n elovation of nbout 150 feet higher.'J'he bt'lttom of. th(:J 

work1ngs at lowest elov~\t1on is 1n n. wash which orosses the ola1m£: 

from north-Westerly to aOIJ.th'l,qatorly d1rootlollfihOl·O 1n ),lftOO and float 

'. j 

\ .•• .i. 



. .. 

\ 

\ 
\ 

paS' 2. , 

.ere found on an are. of 4ut 17 80rea.It 8.,.,0Y8,1., •• ,",wo ... ..,.parently . ' 

a'terage sample •• eleoted by undersigned ,ae follow81 . 

sample No.1 " sample No, 2 

KtulSaneee 31.961 Iron 8.11 ' 
81110& 11.60 .' 
Phosphorous 0.1_ 
UWIllDa 4.8'1 
lin" , , 'eU . , 

j . 

sample !o.l_takenfJlOlD exten.1;yeoJ-e..' bI4r: ._n· olalm 10.1.is an average ot 
0". o"er' an .Q8., of OV." 30000 a·quare t .. "t:a all1lhe other . ore 'ep911te , 
on the . ,lalm. ·are oleaner,puer Manganee. '. ' 'ea, in 'he to.l:. of. J811_.-. 
...... 4t •• an4 prro.~1t •• :, Sampl.No.8 •• ;.takel;1 bl atloth'" el18iile ... an4 
~ • . a · hlgher gna • .,t the same .xt~ttB:ll" · ,.,olita in-the em. area. · . 

.A tair toqh .d •• ert road oro .... ali the ola.tmafro .. northeast to 

. • Ot1'h~ •• t~and with , .hor"x.ten.l~b8· ": oi . ~.'" Oa4 all or. ' aIP ... 1'. are 

ea.l11· $Ooe"1\1l.~t~.r. btib8' h4) ':~'~lmou.n~~ln· ' ~umbS.1'lII to · get ' to them • . 

>: Vel'r 11 ttl. ·lilf •• tni.nt 1In"ded' to ·b.gl~·:'i_4:,~,. ' ~,~i~ ·01'81'81110U. · ". 

A (la .. loa4 of two . ·of ~. OO tou.aoh 001114 b" ,:td..ua·, 'lth hani.·· .t •• l "piA1J' 
. ; . . t. . ' , . I ~ • • 

ani 'hi lay of the land fa0111tat •• 8te"8,, '~~ ' 10a41D1 at Yer7 eoo-
.. ' . " .~.:'~, \! 

. . . 

The m"nsanea. bed ahoWlvetr . ",etAt po.'1:\)111t11' and 111410at88 that ". 
~ .' ' . '. ·t· . 

it 18 "Very probably one 'of · ~lut . #.at •• , _nranl.e 01'. iepoelta known 

in the United stat.l. 
r' 

Data furnlshed by .the attorney ' tor the Qwne~ •• Ha~y I.Valentine,whol. 
o • " , • 

:'. ~' 

offioe is room 207 First NatlOl'ifll Bank 13ld,_ ,Phoenix,A.-lzonB,phone 4.26'14, : ... 

r 1s inoluded hereln for oonven~eno. as , follows, - :REOOItDIl'lGS- (Tuo son) 

Name of Olaim. D!t. r.od.];look of :Minee l'_agQJ' " Dat .• ,ooated 
Mangane •• fing No~l ~/2alm · '· " . Rr 11/29 39 ' 
Manganese Bo.8 lZ23Z40 . ." , ' .. 247 llZeeZ39 
Manganea. No •. J , lZ28Z40 '4 a4S 11.~28}39 . 
Manganese K1JJfr_NO.i1 lZ18Z40 '14 .' 28Q 11.121.40 

. lIa18ane.8 110, ~8 Xing lZl.', ,Z40 74, 239 . 1 ll.2Z4.0 . 
" JlaJ'.88n08e 10,9 lCing .1/1'/40 , " . vi ' . .~ ', 1/12/40 

OWner. ot LegalJ'1tle n". 01 r.o0r4a1JAJlz-1 ·: J.V81.nt'.~., (alW,ea4dr ••• ) 
and Olarke Ii.,Y011l18' alao' of Ph()e$,A"l.~na. A11 . • '~Wften'.8r. of 
.'one and have ' _ •• no'oli$tru"tJ.·:al r~.q~U.4 \):/. lAWl,ltO",. .f them ' have 
been painted ' o~whl,.wa.I.1.4 •. ~~1~J.~ ·:r~.l;'·. : ~l1mM . papenta of 
annual rental. tor tb6 ' tirat 0:'" ·'ha" • . ~'J1t."\l.4 ~:.), . th~ ; papss. 
Indian Ageno, at Sella,AflI0x.,oO •• ''-11I .,all aboy. ·a.'.Orib.4 olaima. 
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LEE HAMMONS, GEOLOGIST 
6243 West Missouri Avenue Glendale, Arizona YE 7-6008 

•• ~ 4 " 

Mr. Julius Hallin 
Suite 302 
74 .V1ctoria Street 
ToroDto 1, Canada 

. De. Mr. Halllni 

October 10, 1966 

. In accordance vi th 10ur request, I have _de a teaaib111 ty 
atud7 of the oopp.r leaching operation baaed on the Makalla lea •• 
on the Hope Mlning and Hlll1ng Company's cla1ma in Courtland, . 

. COch188 County, Arisona. 

. . . My finding_, conclusions and reconmendat1ons are contained 
. in the accompanying report. Thank you for the opportunity to do 
. thuliork. 

.. ~~~ 
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LEE HAMMONS, GEOLOGIS1 
6243 West Missouri Avenue Glendale, Arizona 

'EASIIILITYREPORT Ofi nit NOPE CLAIMS, 
Ci'JUN.TLUm,. AR f :h,NA 

YE 7-6008 

". :Hope MiaiD. aDd 111111111 COIIpUy ..... veral pOupfl of 

.. pdatedif4RlDI olatta 1Jl and. adjacent to the townsi \e otCOUl"\land, 

An_ • .. !bUt npon w111 '- ooneerned vi tb portlou of two of 

_ .. ...... \oulllDI .2S .lat •• and fno\1onal. el.a.bHl. 

Sbal.cD ftUalla bolAa • 1 .... on tae .. oJAime and 18 OOD­

. 4ueti.1ta • lMcblllC lA plaoe opentlaa. 

. The pvpoeeot tid .• Npon and tMt1eld wort GIl ..nteb 1t 

1fI ..... I. to deWl'Id.M 1t the copper leaoh1q :lR place project, 

"..sen", 0"'"'101 OR \be pnIIai... 18 eoonaJd.oall7 feaalble aDd 

11 ~OD COJ44 .. upaded ao \h., • good prof 1 \ on invelt-

. un' ·couW ... re&U.... it. ~ purpo .. 1ft t.o _"'mine if 
. . 

hMp· ldCblDa of OGppel' ~ «8 tke """'.'11&1 .~1eaUy 

teu1b1e. 

'ftle 4eta1ld polog1eal study OIl tile __ and. UJaou' 

alat •• 1Dcl\ld1aa __ compa •• _pplq of __ r~ VOJ'kinp_ 

,... curl. out. ........ al. trip to the J!~t7 dV1nc neeDt 

)Mr.. Itt va- tJ:l1a work wh10b •• tabUahed the 180\ that. 1each1D& 

.. ', la pluo ... -..icall7 peaa1ble. A follow-up waa _de Oft 

00\0"" 1, . _ to ~ the pn_at. tao111t~.a and _thod of 

opeftt1on. TM I"UU'ka OIl lb ...... 1 ,,0100' vae ad'J)ted from 

the 11~tu.n Oft the .... cion. 
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,J ;' . ~' _:." :y..~ :~.: . 

.. . " . :" : The TUrcaue1"'HlDing District lies on the east .flank ot the 
. " ., ~~ ~ '. ' . 

' ,': '::1lr~ . Jfotln\a1n8: .. ~i ·· ~.1r · ~ou~ealtern extre~t7. The roeks are 

: ' :" ; ,J;~ Pal.O.010~~'by1~~US intrusion8. . 

, .' " .:~ ;,~ . O\':.:'~ ; . ' /" : :: :'~ polo§ 01 the ~_tland area 18 complex. Atter the 
. ' . ' . '. . . . .. ' . .. ' , . '. ' . , 

. , 

; ~~~~iit&r7 r~. wen la144ow', ·· crustal mov •• nts· cauaed thrust 
','f ~ .• • :. • 

" .. . ~_. tollowct . '~~. normal .fault,ing. The 8.d1man~. weft 
. . . , . ; i ! " . . 

': ,!~-\V' t~~ua ;' rocks ' And were metamorphosed by hydrotheral 
, : :-~ . ...:.- " :: .. ' '. ".. ; ' - . ' . .' -: ., .-. ~ ... ; . : .. '. . .' . ' . 

. ' ~~:rl.~~ ··; rh. ' ~Other_l fiuids ' also Ddneralized Ito so_ extent 
: ~ . ~ . ~*'(' " . ' ," . . :: .. , " . ' 
.... " bOt.b . \he.ed1 Ml)t.ar7 and igneous. rock • 

.. .- . '-1:" -• .-.- -:. '; • : .. ' . ' .~ . 

'. '; ' A' laterperi.odO:rnorul taulting further complicated the 

~'val p1ctUre~" : Probabl7. lome of the early ' thrU\ fault 
, t. -. . J'~ : ~ . . . . . , 

":, , ·~ .... ~~tj,~d a~th18t_. 
~ ~> . " 

.":": : ; , ::.~: ·While allot thi8 vaa, going qn, wat.her1.ng,eroaio.n, ' aDd 

' ~fIllte~ leaching~e~ taking place. The1'eruttDg 'eJt:1Cal 
... j. >~ :.>:::~~~_ .. ,,~~~t~ , . ',' . . ' .• ' . . 

· · ;- : ·"':~ ~1c.l ~P8 comp11c~ted ' ~8 situation turt.her. 
, ~ . ' -, ~ .. 

. : .;<: ;:;: ~. -== ,aft. oldes' lSecH..ntuy beds in the Co~lAnd area are ' 
~ ?-" 

' . .: . : .~. ' .. . . . '. .' , ' . ' \ . . . . : . 

. " ~an. ~lthoqb 40D1t . Pre-C .. brian Ich1sts ' may once · bave been 
- .... . '" . " .. . . . . . ' . . 

" ~" ' >~:~~.~~ ' ~ ' 'fh. , Bol.a~uartZit~ 18 bard and dense ' and highly ' tr~tured 
: .' ' . !;,..t.. :; : '~'.: ~ . .: . ;" .- . ." . .'. . . '. . . . ' . .- . ' . 

. .': tJi. ·;·,ih~;'-:CourUand area. 'It Btrlk.a generally north ,:'anct. south with 

' ~ , ."'t.rl,y dip Qi400 to_CO • .. ' Tne abrigo liJl!eatone~. · a thin.-

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

. ;.,;~: : ':', i . . ' W.~:._:: , : :I' i, . stroDCltm.~~rJlh.o.d. Th8e. " O~.1~~ beds' 11. ' . : . :~'. :,~ " " · .~i ~·:" ~~~:" ; ~ _, ._ . 

in l0mtP~~,e,ll intneift 
\ . : 

. ' I • . . ' . . . ' , ' 

.... ... -! '. !'" • 

'. . . .. .. : . . ' . . ' : \ , ~ . - '. .. ' .. . . .. .. ... - . .~' 

. ".:' 10, Ordoric1an·:· . 811UJ'iaA 8td1 tRant, ' O1'\.' 1n the CoUrtland 
' . . ' • . ... ,.. .... . . . . ;, " . " ::' '. J .. : : . 

• J. • --. . .: ' ~ .-<. r:! : . .-·j···; . '. :: '1' : . ;-.' . 

,,·::r '-,:' .: ..•• /: . . ...' "" '·''-d';'';·,.Ooeur .. · , ' . .•. -. . ' the, ; "-.~oAft ~.-, •· .... n •• • 
. ~.-.:;:.:: A··;···.:· ,v A.lt AIl-.... ww 1 ..... u..Q..".. w 

.. ~ .. f~< ;:.,; _., ' .,;.' . ' . " . 
. ,. ,. . . ' ;j};:; ~;:;!~~ : : ... ;.: .. " , . 

• J ' . . 

.. , 

I ' : 



. }~ ; . :' . .' ... . -.. ... 

. ' . . . ' . ) 

. ..~ 

. :.: . 

" '-S' ,"', 
• . ,. • ~ .' j • 

10 -: .I.)., .' ~ . 

'.. . ' . 

• '. " j 3 
. I 

:, . . , .. ; C.~e~ue limestones, probably Miseisrippian, are thick 
, ! . , . .. . , T~ .: ' 

•• • ~q ",81V..·Th.Y ,t()~ 'the tops of Monarch. e.sey, and Reservoir 

., ~U~ •• ~ · , Tb~7 . bav. J~D . faulted out of their . origi'nal SUa tigraph1c 

, :. PG.81U0118relatiV8t·o the CambriaD beds and have been intruded by 
~ : . ': .... . • • .:1. _ • • 

• 

. ' . 

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

~ .. 
:~: . .. 

' . . ~Or1ta\rU81ve bedie. in the area ' are quarts aonzoni te 

::': . ~7ri.~8 .. . ; ~ ia ,considered to be older 8S it 18 highly altered 

...... :: aJ.d:' .• C • .H.i.;/::;': , , ~t ~erl1ea ~.oo, in places, intrude. the cambrian 

~t~~2; :,~,-r porphyrylntrud.. theCarboniterou. beds 

' . . \ _,~,po •• ib~·: th. : Qaabr~n alao~' · ' It is a les8 altered and less 
. . : .... :: ... ' .• : - := 

.. • . ::. ;J - - -" '. .. , 

~1c,. ·· . quart.~nsob1te. porph1l'1 than the older boq. 
' .. ; ... . 

; .. . . " 
, " 

··:·~,~. dol_lt:l.O· ' U..t,on. and interbedded :.hales. TbJ.a rock 

,,:,; ,r~,,~i~~d~ ~JHI, steeplJr to tha aast~ "It. 1. weU_tUor­

: ,>~ ~~\j)hq .... · tha ': ~~k.1' beda being dense and c.rntall.1ne so .. ' to be 

. ·~):~'~,~tJ~::~:n l~ed b1di~.~d.beeta or 

, . " " . . the ' oa .. .. f#' the · _taJlorpb1 •• 11 not entirely ,clear. &a. 

~.<,*: : . .... . - • • : ~ , '. ~: • • ~. ..' 

~ .~lJl~1ve~ , a180 show' s.igne of hanng been _ta-rpbo .. d • 

. :.'~~ ttt .:. po8.1~Ut7 ~~at "aoUnderlying ' 1gneoUB .. s. wa. ·the 

.. • 01tN •• ~ Of bydrotmtnnal . fluids which a1 terod the rock. . Thea. fluids 

. '. " . : . 

. '. lf1nerallHt1on:.· 

,~d underpre •• ~ along bedding plane 8 , . peutratedthe Iiore "·u'" 

. pOrous forut,lOM and' ~.p'laC8~ ..,1.80ul.. 4)! .. tbe CO\1D~ rock. 
. . 
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·~ :.- :;>bQu-t:.1~: bAr. no apparentrelat10n to t1aeur'1.nl. The chiecr 
• '~ I~ ~ . " . ' _ . ~ .. ;~ . " : • • : " , . I J • 

. - · · -",:'- / _~"al ' ~. ~fdltogether with. small percentage or chalcopyrite, 
:.' \ ~:' , :; 

-.! ' . - ~':', . 

. ,. .= ~:'t's\' the 'chi.r ,oreJld.nval. 
: . . -. ~ .. ':. . - '" , " . 

. ~ ,-. : - ..; . , . . 

.... ·· .. ·:·'h. ~. ar8 .dis.eRl1nated with local concentrations in 
. ' , 

... 1Ml\lcular bodie. and have aleor-placed Ume8to~. Ore bodies are 
. .' . . . 

/- -: 
~~t.alld -o.~t . ~b\lDdant near porphyry iDtru&1ona. To 80me extent 

\be" ~~:· ~a •. _.n repaoed. ' ' 

'k~~ ,.,Jd~~,~~. #1'111tUe orldeoro in the Mule !line cOIIpAred 

, .... ', 'n:Jt~.la~t~geof pyrltio ore • . lIawver, the sulfides have 

. : '-.:·: :· -:.~".~U' •• d1.itll.ndto~ au~ic acid. ' Meteoric ground water 

: .•..• : .. ·bU· ':~e.Pe • . do~ · tbru the . ~erlTiDg rock and, · Mde' ~1d b7 the 
.r . ' "' 

"5: . ~ -':t'd1.~ :au~.8, 'further altered the lia.tone. The carbonat •• 
.. .'.. : . -" : . " . ,.' .:. . :'".: " . t':i" .:~ ~' .. 

. . ~' ~1i.:, hav. JA' many.', 'pheee bee~ oOQ'lerted to ~ ate. aDd oxides. 
-.l. ~ .:' . ~ /:. :- .: • . . , . 

. ' " ~ . lfub:. o~all· Of >tb~. ; calclW1 orl~ ·\hu. tormed, beinc" .ol~~iD 
. :' ',~ ' ..... " ;' . .... . . . - ( :. . . 

. ; ' : ( i,~_,."~~ , ~a8 ·hlen·'uaohe4 out ~pound water P~ ·1.! no ioDrezt an 
. . - - ; , . . . ' . . ' ' . . -' - ' , . 

; ,-' 

·~., .})~~l.~ to ' ·th.pNductlon .01 copper by a~ acid leaching proce ••• 
. , ., ': ~ f~' : .}-..... ' ,', :": "': .'. .' .' ". . . . - ~ . 
':' !<~)';J':'.j'ot : cOlIne,' ,copper ¢d •• andsultatee haTe been formed alao, 

.; : - :. ,..~,. : .. ~ .. ~. aD4 '~.~~' anf 'til.::·'wget · of amlin-made leaching cycle • 
. . ' : :i~':" . '., . :': ' ' . . . . ~ '. . . 

· · ~t,lce '~. '. . .... , .. 
1 . ", t 

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

,'" .': Ilata em tile 8ubiur!ao'~ conditione were derived t~. f1eld 
. - '- :- " ~, : :'~- .. 

~;~: oba_itVationa 1lt 'thoH· vorldJig8 that vere ~ce8.1bl. be~o~th • 
. ~ . : -.-- :. : :'::~i<t~ ): '.~ " ,', 

" .. " ·pre.a", ~ach1ng operat1on mad. them unaaf.. These were: all on 
. . -- :: . . ~/~':'<.' '! ,. ' .' . '. .: ". 
~. ' :'~ .. ~ 100 l ... la, the . 200 and 300 leve18 banb .. 11 flooded tar 

~ ' . . ' . 

. clh&de:.~ · " 

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

:.: .:,~oi~,\ : ·_ .. riral.hatta ,.<1O·.the alai,. 8lld'· they are' all c.ormectad tog.thel'. . 
," -::. ' ; :;~.~. ' . -. ,:' . ' .' ~. -,: .,. ", ' . '. ' . . . 
" '.' ~I;~_~,':; . : 

• 6 , -

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

" . . - -:t.,' . 

.' 



.. ~. ' ·Ttl .. ·· Sur",b1M. )!1ning . COJftpAD)" drilled 14 churn ,drill hole a in 

', :;;1~',~::';,~!l\:,! ~~~;~~.;:~.r~: ;: ::O:l:rore:::. :::lv::'7:OO was 

' ~~:.' ; , ,:·<':;·:~J~,~\:~~t:,,' :~,;t,a~. ,-::~ atleaa' 10 million tons or over 1. copper are enate 

;. , ;,"',.' ~~~~~ .' '. . . 

!~- ,. . ,. ' .. 

'; . -, . 

:.,'.: ,, : : , · ;' A~'-unf, otevide •• indicate, that the '«round water . 

.• · . - <:.'~:, · ·.!·i:;:':·,; ·,.'· .~d:fr·;~:::.··:u:1:=te:~ · ::::::d.I:~' 

" ~ 0' -: ." • 

· ·:! ·: · ri'-~ •. t.rOaloc.i a1rdna. '~ g1ftg 'average 01 approximately 

····, ...•. , l.~~~be1mt~O~llU' <~ t.b~" .... haft. wb1ehil h6hS t .. t . 
'. '. . ..... : ~ ,- . . '; . ".~ . . . - . . : 

. • ~::;·~ .. ·1P'.1. · ... 

' ,: . . ~ 

.~-., . '.> -" ~> .: ~:~ to ,)'ear· • . !hi. har; contributed to the oxidation ' 01 :' the 
, '- ,-: , ) ~~ ~' ttuI :rel.... or IIIIl.furic ' acid · wbich has not only alte:redtbe 

t .. f; .~ , " ' . ., .;: 1: -~: " ~ ., 

~' ,r . · , ~.~;.:,;, •. ; .: , '" . , H...e •• , b\rt. enJ.&t'pjd -117 or the natural water courses by solut.ion . 
. .. .., ~. ::~' .. : ' ~'~~ ' . \ . ~- . . . ' . . ..,, :' . .. . 

..... . . " ~" " .'~' ~,,;n~~ • ....., 
& . 

t ' 

• : • • 1 

. . . ... : ~ pl.auaot tbe.ed1untary rocks in th. :Co~ area . 

:!" .n." ,.l~d: ~t eta.p· PIle. as , are~lt of crustal ·wwve.ntl. ··.· The .. ~ . 
, ; : , :;; ' .,-;) , -.' . . '" ' ." .. ..... , ' " ,, ' 

~ .. : : ~.:: : :, . 

..... ,_ ·.oveMn\s, llo.ral · ta~t1D1 . and ·.thrust faulting, have broken 
, , '.. ' ~ , r" .,. , , 

, ",'! the r~k ·lIDtt.8 quite .•• ft~17. : .' I ,D and near the i'ault~).anel · t.he .' 
, ' -, " " ~" ' • " , • " • ! " . ' , ' 

: ' ' , , 

. ",,~k.: '''~en cruebad .ndlooa,ly ce_nted into brecciaa., Such 

<:~~ '; ;: :, ,~ ', _, ~~. " i ~ < : "~G~: ~Or.t1OM make 1 t, •• q tor rain vater to Mlta:r ·the UDder-

, - : ' ,:, : , ' : ~ ~ 
" ::. ' ~ , 

" 1'., ' ' . 

, ~" ~ , ' " ;; :~~. '~~" ,' , 

,'.' ~. . ,: 

. : '~ "" ' : 'i t ' , 

., ~ - . 
' , " ' ~ ,: ' . ,.~' 'i; 

.. . 
, ~ " I , • 

. , " , ' , " , 
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fartee\ oo..unication between several areas 1aproV&ded by 
-.: ::.: ':" . 

. :.:. o·ih.:· "utena1veuDdergrOUnd workings. It haa been 88tabllahed that 
" -" , , ' " .... . 

P~ "'in o~ 1Id.D~ 1.n the area .lowers tho. water level in another 
. .~ ' .. r.~· · ~.~ 

Juatnow4txtena1ve the varld.ngs are 18 . not known, 80 no 

. a.c~te esUJlat.oftheir :Vo1u .. oan be g1v~n. ()ld recorf$.s show 
. . . . '. . 

that : 8ev.ralli\Qldn4thOWland~ of tons or ore were shipped and 
, , 

' ; ;~.·,I\....raU :~~ · dump. also represent a . large volume otrocJc 
. ,. . :'! .: . . ~ '.; . i . 

. ' . ,. ~cf:~ . ", 
o " ' . ~.", ~,, ::~ ,. • • " '" , ' , • ' • 

. ! ; ' ·· · : ' ~ ,EC.IdC.8 ' . 

-.. . ! . 
. . ' .. : , 

. ,::' ,'The'oft .~. 1. b.ia . enough. F..stlmatea ot . ~onnag. by 

>~ aut.hGrtt1 ... "Die f'roa 10 mltion to 100 !dillon. Averap 

. ;&nd- ,!n ' uploredanu 1. ~ exeeaa ot .1!C • . 'On the baaia or 10 . 
• ~ . ,.. . . , ' . " •• l ' 

. ,.,: .. ~·:~ui~, ton. at l$," :and ' &ailUm1ng a ' 50% ul~1dte reeovert, the total 

.. , , : '~~jiabl~oOJl~~: -te, . to 200 llillion pOUllliJ • 

. ;: . ') ,' tDd1~ited. : \.~' .o.oooloaonet. Mtore taxee. ' ~ ; 
. .. \. , ', . . 

·':' Th.t ,.· l •• ~nl1n· place 1s feasible halt,: been' ~17 . ...,0-
,"; , -

:: ' , : ~~ ~ .... ,' bY". tn.' pNeUt~"t1on. . It laprQV.n' tha~ ~ • . ,'pyrlt1e 
; ~ ~ :~. ',' :): 

.r$~·' con8tanilT ~oduc.· aci.d .•• vell ·ae ,co.pper" •• i~ ' 1a 

:' '. irriPted • . ·n.old ltopea ', were" lined ' with copper ,'and irOn sulfate. 

10, i I 

.: ': .. Percentag. · of . ~~v~ of ore 1D place by' ac14" leach1ng i • . ~ . .. " .0, 
~ '!'!". -

: ' ;. ' = 1~:" ;' :',f . :", .. :' './~" 50$ 1. a more :r.&l1atio f11'tlft • 
. ~ :- " ' . ,. " , ,~: _,;;. ,~'(' ,I . .. r,' : : ' - . :'-:;"~:. -' , -. 

:, .. ~./ ... 

, ~:. ; . 

. \ . ," . ", 

' " , , ', . 

. . . . 

. . : ; ' . . 

~ . . ..' 
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area 18 'contained'in a cloeed 

, ~; -. ' .':~ .' ~:' '\ ':' ~ ' " ,.-, . '~,~: ' PQpet1 18' •• 0141(\ to be eYont\aaU;y roaovsred. . 

<~,S:'~:\~;,,:},,;' \:' "("'" '>1hO P~~IIJIl{Foduotion can 'bel oxpanded from '50,000 pollnds 

.~. -.. : '.~ ~':-. ~J;; ' :" '. ~ . : . , ' . . . , . • : 

j.' .. 

. \..;r '" . \ 'pjS.,1IODth · to ,, 'a:yer1, p!-cat1table)OO,OOO poundo per month. The 
::: ... . ,,? .".f ... ~{'.~ ' _.: . - ... .. ' '; ...... .... ':- .. .. . - ... . ..: ; :;' . . . '. . 

:;' .~i)1D1' jr801¢.~~tionpiant _0 designed for 'a capAoity of 
,. .. !.: '. ' :. .' , ~ :. . ' . ." . . .. . . . . . 

: .' ~: . . c:' .... .:. :.; .... : 

'\ ,~d: )'·J60.J~ poUnds pu,iam.th, .80. no expansion 18 r4lquired thore. 

, j~~,ff!J~i,:";;';~'{~~~":.ldWOUld,haVe to, be inoreased from the 
· . .. .:;- :i},~~~>.~Oh~.~. approx1matel7 300 ho18e~'p4\rt ot the area needs 

\ ~-' ... ': . 

~ . ... , . 

: .~ : ; . . . : . 
.: , ' . ' 

:, ', '" . ;:';: ·&:'pn •• '.ot : ' ~ ~4p. :· oolta· of .$: .10, and a ~Q day month • . 
, ". . < ~~:o ~ ,; . . . .~~\;i' .. . :. . ' . . '",. , ', . ' " ,. . ... . ' . . ' . . . 

" : ' _:~ .: ' , .- "oq;kfloO ~ Pf'~ ~nth 
'::f, . ,-'9120,000 :f~rq8~ " . ' . ' . 

't , om 000 coat ". \ . ' . . 
, . ,J)'I , . 

f t"90,COO net per: month before tn:xes. .. '. 
; , $l,O~O,OOo n~t ~ 'year before taxoa.· ,' . · 

. : \ 

C~pl'tal·;·:o~ate . ,,,1.ll .• ~'. quite ' lOw oompa"d ~ to . 8tan~ a1n1ng ' 

'",('~ ~~" oplll"lit,iona •. " ~,. ai-.not a oouratltl:r , pnldiotabla 
• ':. .4 ~ ' . ;;;--: • • - • • " . ' . ~ : •••• • • '.. 

• • • ~ • • • 
• 

-~. , ', 

. , 

" ::···.· :): :r · .. : ,:>~,.:?t~ble · by .. btln(~:ngJa01"o precipitation nella and tlJr1:her~ · · ', 

.:~ .' ;. . ; · · :~~f . . .'. <~;{ .~~ :~ . ::~:.: I . • • f . . . ' .' . . . . .. :'< .:. ~' . . .. ' ~ . .... . .. . 

.. .. : . , .,' 

;'. f : : .. ~ ~ : t . . : 
. : . 

. : : :: .. 
. ; . 

. "': ~ . 

. i. i .· 



, : .... 

. . • : . 1'''. 

~ .-

8 

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

<"": < ', ,Inenu. \be -yieldot 'the present leaching 1n place operation 
.. " . . :/:':';'" . . . ,. , . . - . . 

_ . . ' ,. 

": '~ ' ~lljl1l ' JQO 'b.~low 4-1nob holes above the ore body6n ' 15-toot 

>' '; " :', : cenier.~1 , Pladeadd:lt.ional , pumps in the &xisting Jline shatta u 
' . . ' . ' . . . ... .' . 

', ' nfied.ed' to reco~ 'tbeleacb .olution. 

'l$xpan.10ll 01: imp ting field should be accomplished in 
;:: ~.;:-: -. .... . : . '. ; .... . . . ' " . .-; -

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

" ,:': ~ a~:,ol; .bou~" .190 bole8eaoh 80 that the ore body' can be teated in 
~ , "' ''' .":'' ' .' 

>'~- •• 'tloua rather.\ thanattempt it all at once • . 

~l. drl1l1ng, "carry a number ot holes . thru. the on body 

', : .. :~ ' turih.r watrite grade andexWnt. It autt"1oient ore could be 
.: ' .. ' . ' , . 

" .: ~ , " 

. ' ; ': 

' :. :: ,.'~~d' ''ou\,'a .rut-va opetn pit opera t10n !light be conte_plated. 
. .- '.-~ ' : 

' , ," ~ ~ • • v : re.t. ,ti1e," old dumpa , tor , ~e.p leaching., Oil, a pilot buia first. 
. " , ' . ' . .' , " 

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

; >:, ; ,' ~re is a : c~.~;d.r.bl.' · DOubt of ea~bonaterook in ' the 'du.ps which 

, ' ," .. . ,;.- ' ' : ' ' ''-r ' , ': ' :" " " " ,.- ':'::' , ', "t ' ' , ," " ''- . 

" ::i'~~; -\111111'~ acid. . PWrJulpe P1l'itic ore coli\dfbe II1Dd with 

', ' ' . ,ac1d-re4oUj. 'material 80 a. to generate enough ext-r& ,acid to 
, , ',' " ' .' ~ , " ", .- , ' ' 

' \ ' ' 

'.::: _~·\~ :theFoi.ct' ~rk. "It favorable ,reeulta ar. obtained, there 
, ' , , " ". , , 

, 
, , ;- .. : . 

," ,-, ,;' . are , ~re ' than . , a1111ont.ona at dumps that contain 'copper ,vb1ch 

. ~ . ... ... . 1 
: . .. 

', ' ,' ,ore .. ~acht.4 1n heapa. 

,', ' ~ " ,.- , 10 flrm ,nCOIfIMnd,tlone can be made em heap , lncbing , 
.... . - " .;: 

.... ': Without.. acldit1onal'tield, work -lUi &85&)'8 • 

• • ..: .:.1.' 



. : .... .. _ ,-

:--- ';~::;t:.~"!."" : 

:~ 

. . 
• J ;: •• , • • "; 

: .:..:-.. -:-::.,. -:.:;.~ '7l~, :--.~----. - F 

::~ ::;~:::; >. '~:~i~, 
• - t' _ ~-.2~ .. ::;. ~ .~ .t;.~ 

lim:-; v.ul1 ~, . 

" 
r .. . ·' · 

W.'U4~~ 
· ~st -

. '~ 

.• 

, ; . " 

J' ...... . 

i. ' . 

. ! ~ • 

. ' ~: . 

. ,. 

- , 
.. 

.. " 

.,. 

· .... l .. ' ." . 



,. ... ~ ·~l.5 .' 195t 
. W4q ' ,' . 

" , . .. 

' I ' : ., ' 

'" .. ' 

''' , , ' 

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

. ~~)~)~·,.~;,~f~.,' ~~, ~.~.t taw.:ble ~ tor ;~o:b.J.ns and eJ.$Q to map lUa· ~. 
: _ . "'- '~,::}~\~~~~;'~~!'J ':' _ - . c ' .• >, ,"'-. ' . " . . ' - . 
">~'~~~}:,(~~',~" 1.Ob~~.· ,1\1~t·'bt · o.lt' ot the qUNtlon.. ; . 

. " . 

'.(:.,. . ,: . ~. ~ 

·.t~ . .. . 
1 ...... ", ' . .• ;~:".~;~~~~ . a~1m6s& ;o-f .·l~e.de D2~ tu. il1~~ss o~<~t lle.~4;:i~ . " . . 

"j 



. " ~ ' , 

. : ' . \ 

'. 

. '; . ~~ ... :. '-, .... -. ~ .. : . 

. ThQ' lC1cka . AN ·-eh1e:n.,.t~~~(t 

outel!iy 41p of '.,. ' • . aoG-. 
;. ~ ' .. . ".~ '.; . 

. ' . 

~:-' '. . . 
. . :,' 

:, 

: : 
; . 

. . ' 
.. . .. 

. ~ . 

<. 

' .~ . 

..... -- ........ --_ ... . , ~-



'-\:: , . 

: . ' / 

·:·:,. :.;·i·.:-:·· .. . 

· r 

.'~ '. . ' 

: " .: '. 1 ' .' 

: ~ ..:; ' . . 

. ' .· t. 

= :, ' . . -; 



. " 
, " . 

....... 

'~ < ' .. ~ ; , 
, ,', . :. ' 

.' J • • ' J ' 

. . , 

. " " . . .the_"- pd~tlJS fo..'lOllS 

; ' :~i~~~~f1 ~~;~': ; . ~ '~ .. ;' .. ' -'" tlt .. ~·_~. aN ~~\8d lI11m lQeel ~o_t3re;tl()a8 in lent1aular 

; ~"e tm$1t .t.h,::~~~~ ~ 

: ~'~.':~};:' : ~)~."':._ ' " ,~':_,~:,~~, -~~' l+t~" , OXld(J 03 a ~4 )lame m1.lta ~'1a:~ ~tb tb.e 

' . t ·· ··j" · 

_ - , ;~~!{.:, - , : ' .. ' •• ' QaroolUlt-cts th\t$. h .. "V. 1n many. l~lf.lOM =- ~"4l"ed W tJUl,. 

i -:; ;';l; :;~e~~ ;~~t." Mneh·;t"~. ~~mtid~ 1lAuat~)b~138 :.otilbilt 1n 

c;_~:i~5~;~!,~: l$Uell: QU~ Of ~ ."~ .zin4. 13110 *aet'all ,&b~le to 

. :;~t~',~;ltr-_ .'~t~.· 0;: 4u~P~ b1. tm 'aol~,l~~nB p=C~S8. 
·~·:~X~;'~~~;~?~!'J:~~~i~·.:, ' ;r:;~;;,.,,<:);,,~ ":' · ' ~ .' _ .;:':"':" . ,'. < . ' ~ _ ". :. :': :;:.:~ . . , -

-';~\::.~:~ - :~J/~J;:~;)~~(> '~_~ . ~~j COP~ ·.~~~ ~~, )ftiat:~t. ll4," be. ~e4 )~~,t Gl14 -. 

. . '.:, . 

, '\ 

" :;':. 

, .. .. ' ~ \; 

. ': ' . ' " J 

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

',. 

. : , 



1, " \ " ~ '. -; . 

i.: . .. . 

:;'ii:&l(~~{'tS' ~ : ;>"" ' : ' i ",:; . . .'. " , . 
~l •• ~· ~ .. ~<·.~~""~lO~tat ml$O waiGh \1Quld ;..,obed~y oontribute. ~ 

;0f6~:.~~l;;i.IIJ· · '",' · ;~"~1:,~U:;. ' ~~~r~~':~~) . ' .. 
, : .... 

. . ' .. -
.. . 

" , .... : . 

,. :~~i"'.'i"_Fa' ~I$:X"'. ~ •• ~ ·~ __ ~ ~ of ·tllt') cJ.i1#-;opea and PNll~tl:; $·~· a.1J .. ' 

~'i;:~}'.!JIIIi·~"~tX~~ ',:} " } ,' . ' , : . " . . . . .... . ,., 

~;; " ~":""" ' T" ; ;Y~~[; " ~ilkn'~:',~~tu'~1n. ~mutl·. teftel, ~, -~ . ' •. . 
' .' . ~~~: . .. }A •• · ~dJI~ ~ .• l900 t"~ : n9~~t;:. p'f . ·~~,· · 

.-. ~c , . " , •..... , · , ... ', ; L~ " ' ·" ]~;~" .~l);il4 •• ~e ' ~~t ~ oOYr-x~ .iUia1Oc~, •.. 'l""..4., #i ' .. 

.-.f 

i. ' 

;: . 

" . : . 

: .;'~ ' - : . .. \ 

",: .. ~'~"~~W~~~~('truit 'til. '7. .... _. ::.~-.:.~' •.. ''':.['', . , ....... ~, '" 
· ,;:i~/·,~'~~ ,~~ ·u..·· ~~t~~~i~", .t " .' ! 

. ~ . ~' -- ~ 

.. . :· .. · .. ~ .. .'."r •. ,·c ""i;~~;'}1tf!2f; '~'( , '" , .. ' '.' . . 
" . ~ - ... . . '.:': ' ' . ~' . .' -: ~; 

' i ; 'i-j~; : ;~; . . . " ." " ' 

. ~ -: . ' 

... . ;. . 

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

.. 

. ,~ ~. . 
\ . 



. . 

·- ·' ···~~;~~i"'- l1~'l;)~·: ..-al~.,~t-~ ·· Old l'6oords and~port£J ~ l&4al 

~ .. 

. i 

.,.; ~~ -~.,. ;.~;~- ;-.1. ..., ·aG.'t··J,tA;,. .&l t~d . the · l~st.@o bUt ~ttrged =-ny¢.t .. 

\~,;{B~~~~;,i~:;~t&_~,U lma. · . . '., 

~~i:<:,~.,~~< '.~,:~ ,~. ~. ~~\a;ry roeku in the Ooutland ar.Qa ..... til to\\ 
?:-~·~· 'U,;·· " ~ >. -' ;: -:'" :t."'~~':!""' - ;.'!' : :'. !." ': , . ' - ' 

'· ' ·:~~J.: ~t;;:'~:;. , . ;~~M::~~ ~ .•. "iftll' .~:,.~U monaan.t~ Th'll$e ~e.mo1f __ ta. n'O~ 
: -·~';~~1Ct~::r;·'~"t ' i.~: ''''J: >~~> ~ ~ . ~ ,.' \: ,/~ : ~. " .. ' '" " ' . '. .;: .. ' . 
~ ~~ ~~:wj~~ } I;. .< ,c '. -,~"~ ~~~ t.a.~~ lWve~!tOO the ro()~ wUt~ 'q0;1~. ~ftly_ .. In ·· mld . . E:~.:t.c·';~~~~;;~r~~;;~';'~ .~ :~"lIAlI ~' . ~tilloo lIndl"~ ' 9~te4 1i1tfi' b~l.D. 
·j.~]~i·;, "," ' ,,' ·~JR~~_'~·· W;_·;·i~ "7' :01- i'ain 'm\~w to entelf tha ~und 

' ~ : :'-h>.~~~ " , ' :~ , . : .',: .. :;: :'~'i~V~<,~· ;"::' ,>.', ;·:~: :: :: : ,. :' /~'. -- , ~" ,"l-~J~ .. ; .. ~\~~.~ .. r/ , 

j~#~f;l~~t;;';~~'~:~lI~' ~aPl!i't'T~f ~uaUy _1'taa~. ii' l:Utl'lJaSGII . the 
. ' \ 

" Yi- . 

. r: 

~ - . 

• ;0" ~ . { '.~~ • 

- :- : -~ : .' . 

' .\,. 

.: , ': ';.-



" ' . .~ . " . -. ' 

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

. ' " !" ,; .-

:} -,' _. ' :'.;,'ji\l_/ ;i, 'Wl. ~e ,~tt d~~ '1ll0 ~,inY SO~t.~n 1.0 4Ul.Uped into \l1.~ 
. " '; -...... ' . \ ' . ~ . ' . . . . . 

. . .. ~ . 

" : : ' i. ::. 

. .. . . 
' .• t'.' · 

. · 1·;;:!i,,; , :;,:.(f(~' _ - ~ a II ~M4. __ toll .. ~1roo!~ ~_ bo 
:<\r~ i";Y,iJr:' .i~:;;,,>;/~1! ~ " ',:/ . ;::: - , _ , --:', -' ~~ .~ ' - '.' _ ' 
.', '~ ~·,:/::(::·7~illli"D'" '~.tOl$ U1:* photo ... talt~'lI - .- - - - -.- -

:, . • ' 1'" 

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

: . ~:;' . 
' . .. ; 

' . . ::. 
.. 

I. ~ 

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

! . . !A _ <. ~ :,~~,~~~,,~_:.,.?, ' ; ~ ,: 
t,~ ". _ ~ ...... " '; ' 

;'(":,"", :, .:;,:\; 
~" . \) ~. ' r~I:-;': . 

I~' : .. : ~: ; ,~ .. ~.: .. ,: I. . . ;, :, \ .• 

, " 

. ~".!. ;. . 
: . -i. 

, -
. . ' ~~ '!~ . ;.1' 

. . .;: '" ~ 

. : . .. 

, - t , ' 

" , . . " :. ' 

- , .: . 

, t· 



: · . r · . 
':.' . 

, ....... 
r.··· 

.1tl)'~i' i· d '~~~:'J1- of lI~Q low _UI1~u.e t~1a and, ~ 
. .' ' T'! ~ .:"I 

r h
.:' · 

;; . 

~. ~~,.t.64·· ~t :~¥) ,~~ ~~~ tutm.d t.u taw 11~ 
. ":'; ::: '. '. ', ' : ' . . . ~ ~ ' \. . ~ , 

~);/"f •• mI'~.·· ~.~ " :-;~ . ~~ •.. t·&~W·· ·SUUniU). u : tto,. ab't;m;i.bn\t mrb O~ ". 
r 

e';~M'-~;: " '~"_i"' .• :" ,,:ta7Sr~~::l-:::~~~ 
orr~~E~~i;;~~~i~~f;;' i;; ' . '. '. 

i\'I~:" lfl ' .• ,",~ vi'.1 t~kf.m 1n the ' $#O~a ~~4 . drih&oU 
• ~p . ' 

-;..: . . :~ 

' . .. ' ;. .' .' .. :. ~ . . 

!.. -:" 

" ,,' . 

'. : " " .; 

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

.. - .. . . 

. .. ': 

~_I,t;;t':" i:.D' :! .. , ll."· •. '~::~,i!" .. ,:,~ .. '.·.;,~;;, •. '.:,r.j,t:t.:. !:,'~,.: .. :::." ... ':". ~~:~;;-J~Ud::~ , 
• . ~," "" ", ' _'_'e , ' : ~ _ '~~" yo . : ro~ ·~~:$ii~~a • . ~-> :~: 

,L>:;:j' .. ··,~, .~'--:·:,,; ;-, 1· .~ ~~~~~_,_ •• :. ~t'~~ : 

• •• ••• : " J : - :;' " 

. ... : ' .. . . :' . 

~ :G 

):\(£~~h;~::_!ilt;i'''_\::~~ ·:; ... :~fti;;' ,,! .. :w~t"t • .t.C)t&wAft'utUi'~ ; ,'" 

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

1, . ' . 

. : ... ~ '. : . 

. ;. '. ~ 
1 :\ 

. : : \ : . ~ .' .'. <i ' 

; 1 . ' 

~ , 



, . 
- 't , . . . . 

· · •. 'I~. 

,. " :1 

'(I.'/t~~· · ~'C· •• ~ ~~._n:.? ~u.\d tU) an .... fjlleat l.oc~tlcnfo:r . 
" .. - . : .. .. ::. 

P~t.~})~,' ~ ,,~~ ~ ~ab~to ~ aU ~" 
_j'~~ '~4<~ ~t ,u1 __ ~·t~ ~a t!03" ;'~~blG on ~~. 

~ . "' -

. ... • ~~,~,~~~~~O$e to~. '~._ tQ. ,_ Cml ))g 

_.)':: :_'~~'j ~~,.":~,,,~~ k __ It>. ~ f;tQl.~ ~$$ the ,~ .. in41.td on th3. 
,. .. . . : . ": ~ .\ . . .... .' '. . . . 

-"::' .. ~~·~Ii\·, ·~.~:~4ttUl_~~ 61._ hay~j~~, •. d~· : . ·· 
.~~~w:~r~·~~~~:~ . . 

.... . " . . • . ,:. >< .. • . . ' '' • . ·~~.'~·,~~~IJ~~!:~ tba l~~ GOluUona ~ 
~" ~1~~i! ;:J_~ .. t:~" •• O.fI~ \W i.\,",,$1~ have tfjl bo 

.";:i;i·i.P·~ :.~~.~,~~:~ e4 btt~bt.twtU. tia~ ... 
_~"" ~1,,..,_.· . .. O'·. ,.,,~ . · · · :~-'~. 'th~~-~!t'4$-~ 1ntieqt~ tru.~ 

.. -'. ' '.' \ ~ : . . ",'~iIf."~ .... ' ... , ... ' .... ' .... ,.... . .. . 
. ".':.. ' ..... . ".' ... :.:,.' ... ;r.i .. :' ,t· ~~::;:::1J:::·::7~::ed:~' ;:::S 

·.·' ·~m. 1t1417t-:~~-p '"bo$'~ ~~, bo~ted •. 
.. ~~.~ .. . ,~~.U.~.i QU. . . ~ 100 ~9tl\ ... a Q.U1~. ~ ~ eo.ppu Jie.7 

;::,.,;;;. ,,: .. :"; .... :' .. :}~~~~~~~: :_VeMt wUt '4I)U~~ ~ ~ 
1WJiaM~"lB· \, ... ~:·;..~.r.tI~lf·"~_b.:' ·' : ~ ··· ' · '::::.': .. ..' 

~;.·;'ifU.l;~·~:·~' te' ' •. ~~~~'\~.~'On '~U~$1S. _~ 1" 

;L ,4~.\: ~.~.,·j~.I*",·~ *< :~!:::e~tt~::j_t:::~ :~: ' .... ', 
~~~.. . . .' . . ' 

. . .. . ', :', ':" .:. .: ;: . : . ' ... . . \ . . ~: ;~ : . 
, ', : . ~ ', .:' ." 

: ',: ~. . ' .... 

: ' :':': ," 
• ' . • 1"·· 

. '. 
" , 

• ~ . J " 

. ;,: -1 

' . , ' ".i; : . . : ' ; ." , ..... 
',_ . . r ' 

.. 
- .j 

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

. . .. 
, . 

. ' . . . . ,:. ~ - ~ . . .. .. ' , ,, : )~~~);, . ' 

' .: \ . " .:.:. •.. , '. 

. ", . 



:· .i· 

:; 
. . " . 

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



. '. ~. . 

, :'',--::: 'o'~~~;~\~',:>_ -.;'_ -~ .... ,~ ~ lw ~i$t. OH (hiGb~;$ tor 1.~1na 

--

::.:.: ' ! .. . ~ : < ..... 

,: " 

":0 ~ ";" 

:-:~,~ , 

, '.7',: . ~. ,': . 

, . . : . ,-

,, :,j. : ':r-~: " ~-,~ .. :'-'.l-a-llil~' ~ u~pli3h thie, a ~~ ~111 Gtr 
,:?,, ~.:: ~ .. , ~~-,~{"; - (>~r~;:" -~: ' ·: ~.:' . - . ", -- . . :" . , ., 

<, '- J'~;'~'~~\_'\~ __ ' :_~~ ~d I» ~~. 't~ 're~e &ll of ~ '1#\t. oaoo ;& ~ 

.... , ,: trtt:,~.>~., ,~~ -~ :~~~1J1 • . b7 a "'~11 w1d' ·~fW 
' - , .' , 

'. '.,. 

. ': ' 

. . , ~ 

. ~ . . ~ ... . . i . 

' . 0,: :. .'. , ' 

•• •• J • 

, ; 
I .: . · . . 

'r··' :·:' ; '1" 

. '. 



-. . 
<. 

~ .. ' .. . \ 

. " 

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

. ... . . 
-. 

" I ,r; ~ ~ .• ~;.,~~ ... ;, .. ; . 

, :, :-,,'-."";: ' } 

; . 

' ,,;- " ,,' 

, L( /Wcsr(J"Y£-' 



;~ ~ !:, ~ .: ... . ~ 

, . :~ 

--------
. " ~.: ~ .. --~-.---- ... , 

• , • • 1 ' .. 

. . .: ': . ~ .. : ~: 
. '. 1 . • 

·'C .,< , 

t , . 

; • • j 

.. ... ' 



---- - ' I 

I I 
1---




