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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: HIGHLAND MINE 

ALTERNATE NAMES: 

COCHISE COUNTY MILS NUMBER: 232 

LOCATION: TOWNSHIP 19 S RANGE 25 E SECTION 20 QUARTER SE 
LATITUDE: N 31DEG 45MIN 50SEC LONGITUDE: W 109DEG 48MIN 55SEC 
TOPO MAP NAME: TURQUOISE MOUNTAIN - 7.5 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
COPPER SULFIDE 
SILVER 
GOLD LODE 
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KEITH. S.B .. 1973. AZBM BULL. 187. P. 82 
AZBM BULL 127. 1927. P 55 
SEE ADMMR GREAT WESTERN GROUP - COMPANY FILE 
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, , TO TE'E COPPE~ Op.r:S OF ARIZONA 

: :,- .: '. ~ , 
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. ..' . . .J 
ofbase- r:letal leaching techniques from the empirrcal 
to the practical . application ' has . follov7ec'l. Cl~a.TTlil'iar 

~pplication of the 
are in existence, as 

I 

.,' : ' ~', I ;:' It is undoubtedly true that in , this locality : the enormous instill-
"~ a,t 'ion expe?se '.ofa ,concentrate mill is not feasible 1.7herelarge oxide copper 

' ,orebodies: are concerned. 

'~},~,' ,,)d;~,; , a: h r:Ott~~~i~it!~\~fu:e:~!~m~~:ie a~~P~:~i~~n~~i~ri~~i ~~d l:;~~t: t~~~~O~: ' 
':: ,": ';. ;,:':/';",' n6w' firmiy':es'tab l ishcd as the prime economical m~thqd , of producing copper • 
. :~.: , ~'.~ .. "~ :~:'':~ ~ \~.:; f ,.:'.:: , : : \, ~.~ ', ' . ~ . ,,', ... ," : . 

. I' > ~.: :\.~~~·~r::,: ··~' · : ." , I :, \ . ". . ~. . . : .. ' : ", " . . . .. . . 

-\'·~:W(::- ,!, ~:.~ ,- I , 'LI ~,ihy this sudden "surr;e of interest? It 'is ' noi:' . entin~ly due:.to the 
: ,,":: i'L :: " : ~::"->' il1creasing 'sho,rtage of supply and demand, or the' increased price of , copper, 

\~Jy&"i~~~,J;i:';~ ~;~P~~lt{b~:~,af~b le f ac t .' . that he rc. ,r.o . mine~mill . cO~Plex · can P r~~uc e", in e~onomi c 
'\2;>;<::c.' ;; :'·~ :" .. ' , . .Utilization. of ~mver gr2.d~ ' ores, simple ll '. cheap · methods of mining 9 a 

.. '" . '. ::,'; 'plan t whicf:1isf:;'imple, costing a fraction of "conventionalmethods and opera'ting 
aimost;1ithout : sup,ervision 9 yet capable of increasirig .. production to ' any desired 
IGvel has " p?~ved:': the . 1;vay t0 et neH era of. base~metal ' produ~tion .; 

, .. 

;' . ":: This ' process is" not confin:cdto the small · prod~cers but is being 
;. ;" ~c~iv,eiy , util~~ed by ' the 11laj or co:npanies p~oducing in Arizona • 

...... , 

. HISTORY 

. . 

') '1eit:herreagents; suitahle for ' leaching ores!) ' nor . the chemical 
knQHledge: t o use them, nor 'the economic conditions' fotsuccessful p 'rodtiction 

:; 9(met~1 by wet processes c~e into .existence until comparatively , recent 
, t ,ime$ ... ·· That. iSV1hy hydrometnl1urgical 'processesas' a source : of metals date 

.._( -b~ck: :OnlY ,a ": fe\v centuries. Pyrometal1urgi'cal processes" of course ;\:',have a ' 
.;; tl:l.stc>J:Y 'hu'ildr:eds of years ' lon~ero . . , . . . ': ; ;"" -" '.' 

'.~ :. ' ~~:.:.>~ , .... ?" '.~", '~i;': 't ·.':' .', "" . '... . .', 

" .Nen ftrsf produced and used the m~tals : they. :~ould find fr ee' in :. 
, na:cure ~ : like. gold~· native copper, and_ meteoric :L1:on. ' ;' In the late Stone Age:) 

, . 

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

- . 
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for trans-

a copper precipitant. , 
Up ' to that time, ' at Rio ' Tinto and in 
Cyprus~ the copper-bearing mine ,waters 

becp-use they , cO'l:'roded , the : miners Y tools. ' 

' riore :expcrience with~ leaching 

wer~ gr~dually : tried out. 
-, 

' ... : 

to recommend the treatment of 
ore~ , Hhich resulted in , the production of copper from this 
cost ' then oth,er', c,onventionai 'methods. .. 

GFOLOGY 

in the field of 
this meth6d to . {ti 
technique, of chemical 
in the near ' future~ 

" . . 

, ,' 



l." \;\~!m~f~!jl;~[f{l~:f;";;\i.~~I}1'\i;r;pt ;;~. ~: .• , :: ~'.",~:':' ': .("j:'." , 
\~::' i~"'f,·.!,.,;l":;~;ff::'~' GEOLOGY "(Cont 'd), \ ',> ' :<"" :' '.: : ',. ' ~' 

~l~~~1!~~~1~~i-il.ii~iJ,~ ':~~·':tf~~+: ~~ ~:':~:~ :\~~\' : '~; ' ~ :,~,; ,~:/ ~. ,:~> .:., ,' .-' :' . ' . " 
':~'~!; ~!/l~,t·, .. .~1 · ';;,' ~ ~ '. '.,'.- "'- ','.: ··.Thc d~formed' ~ rocks are thcn l.nvadec1. Dy intru'sivcs. Honzonite;' ," 
<;~:~;W[l;f:~J.);~';·~:;i/ ' ,qy~:c-#z : ~?rii\6~i.~e~ p~rphyry ~nd grcmdorit8 are thc;!llo~t' comr.non intrusive rock~ .­
~':1t):~tt:;~,): "," '~ ' ~'J :.'., C1ss,ociat~d v]ith copper deposits. ' The 2ge of most of these intrusives range 
~ J. ~'":" -;3 l\~' {~t I' t'1 ..... \ ~ ~ ," I , - -, \" I • ;-.,.' I ~ " l - . . : .: ' . ' : " •• 

':~~'l'jl(!;:;'L~:,~: ,t:,i :.~' :~l??~:tt~,~~Z,o,~c, ' ~~ . Tcr,: _ia::y .• ' The thc~~l and chemical. effects' of the intrusio~ 
'~~,H\(~li:.?;,.,r.1~ \.;'.~' .t' c.sul~~ , l.~; c~~Fa,cterl.stl.c, contact s1.llcc.tc: mincrals In the carbonate rocks:l ' ~,' :,.: ~ . 
':'i,!r:.~'~r;5\(/+~::~::'~~ ", .:::: sh,a:lqs ;;, ~ lit~;Lc ., sa,ndstones . and voIce-nics 0 ' 

··~·jP":':: ~i~,:i:i >~';!~ ~:, ::"~ .usual1y ;appe4rl?tohave occurred curing the trans itions , from t he high tempera;... . 
, , :'>;,;~ ,',:r:;; '.' ,t ur2:': stage "to 'the lo~~ temperature~ 'stanG of sulfide ' deposition. ",There carbonate ' .. ' 

' , .• ,·,;~,,~.i~l.:,.f',;.\,"t',:,·.i~i.:,: .. ,~i,f.: "i '~~i~t£~::J;~~ ~~ ~he ~~~:!:~~ !:1 t :"~h: t{~~ r~:~ !~d ~:l~P~:Y t~~~;li!~ \~!iS :a:~: n~i " 
,:_' ,,' ,~. , ,~ , ;brcb'()d~es''X' ~n·' ca:~bonate;rocks are ducto ' fluids , em~natingdircctly from the iil~ 

'. as . veins . in sequence. 
:,-.' . 

, ',;' ::' -

':: ( ; ;, -

\ ., ilINEP-AI,OGY 
: · T'.~:'. ! '.J.} ,>~: .. , .. : . ,. ' 

... 

, . ).; ' . .' The principle minerals deposited during the hydro thermal sulfide 
:' : :~~,;W}i>:~.)rf' ' s tag~ includepyri te , molybdenite , chalcopyrite, plus bornite ~ enar~i te and 

:,!i(tf);';ir;,.', :':. '~~~;~~::~:~~~~~~~~ ;~!;;~~~~r;;!;;~:~~;~;;: :;:;!;;~::;;~;;~~a;~;:~;;;::;; 
' ,i r,.trusives ~ Then the next stage of evolution involves erosion, usually \<li t h 

an 2.ttende.nt fluctuation ' o"f the "later table. OxygenatGd ground watGr coming 
in contact , 'vith pyrite becomes rich in ferric sulfClt~ and sulfuric acid 0 . 

' . These strong oxidizers dissolve copper fror.1 its primary sulfides above the 
,.Jater table and precipitate it at or beloH the "later table Hhere the solution 
b ·2.comes dilute 0 In aridcondi tions, as in f~rizona, Hith moderate erosion 

' ~~tcs, the water table descends and the process of solution and de~osition 
,' .. iDyepeated until a subhorizontnl blanket of secondary copper is laid dmvu • 

.. ; 

, : 

. -This , process also' represents a substantial up-grading of primary material ~ 

thus the name nZone of secondary enrichment :;. 

The enriched zone commonly is ovcrlcdn by hn irregular zone in 
~lich secondary copper carbonetcs, salts anci silicates with local cuprite 
and n8.tive copper are spectc.cularly displayed 0 Over the combined ' primary 8.nd 
secondary orebodies oxidation products of pyritc 9 primary and secondary copper 
sulfidcis and molybdenite may be recogniz8d. 

',,: . 



. ;;;!l~~~;i~t!\(n ·'~> . , .. ' .. 
,,' t . ;, Ii:;!;' '.; '" ' "" ~ ,, : , , ;>ILINERJ.LOGY ,(Cont d) 

. -'-.:...... ..... 

: ",' _ ;·~~ .. :~t~),~r)"~ . ~:~l~·:{;,~: ·~ : . .. ~. 
; ', i\ j~:: ,', ~ ', : . 

"';\ii; '~';':}: ;' . bod ics d om ~~a ~~~~;y ;r~~:~~Y:;'d c~: ~~~d~ ~~ i ~ ~p~:~: !~ n; ~:i ~ : ~~" d r~ :~~ i~: ~:d 
, .. :, ;' grains~ stock' Horks, veinlets an(~ brQccia pip(~s and vein fillings superimposed 

:\' ,. " on an intermediate to salic intrusiv~ rock. The orcbody may be steeply 
"', di pping pipe of primary mineralizCl tion or may be! an asynnnetrically shaped 

mushroom 'tvith the cap repr esent ins:; the sc:condary orebody and the stem the 
, primary one. 

The size of oreboclies may be bet,,;recn 3. ~ 000 feGt by 1 p 200 feet and 
3 p 600 feet by 9,000 feet. The oxidized zones average 150 feet with the en­
riched zone above 300 feet. 

TOPOC-17.AP}1Y 

In general~ most of the copper porphyry deposits of Arizona are 
located in hilly to mountainou~ areas. , The arid conditions of the country 
makes the drainage pattern of the hills one of vlide gullies or ravines with 

, . , .' slopes of 100 feet or more above the bottom. This al10\vs the inexpensive 
, ,_building of the ' leaching hee'.p. ' 

The chief initial cost of the operation is building the launderers 
and the necessary s~ornge facilities for copper cement? tin cans or as a 
substitute, sponge iron, and sulfuric acid. It has been found cheaper to 
pump the return solution to the hec:ps and \'lhcre possible ' gravity feed the 
prc3nant solution to the launderers. Therefore? if possible~ the central 
location should be first selected for the plant and the central ravine pte­

' pared for the heap. Normally~ the first thing clone is to use dozers to 
smooth ' out the sides ane. floor of the rC'.vinc~ rer.tove all vegetrltion and make 

' a uniform slope to the bottom, where a retC'.iner dam is built. In some areas 
where cloud bursts are expecterl~ it is 2dvised to install in the central floor 
6f the ravine, the lenf,th'of the pad, co~crete pipe to drain o~f this \Vater. 

The floor is then covered depending on the area, with mill tailings 
,or other fine material and P.lixerl. \·lith cement (soil cement) ' and rolled. A 

.. . second" method is to put 0.o\vn a If inch pad of nSl)flalt, a suggested size 200 i 
X , 7001~ Three or four feet of fine material is spreed over the entire pad, 
followed by about four feet of fine to small material. This is spread on 
the floor for protection. On this bE!se the heap is built. 

,A second heap could then be started ~s acidified water was a~6ed 
to the ' first. From' time to time c, dozer Hith a rooter \'lOuld be run across 
the pile to change the percolation pattern of the oncoming \-later. In some 
instances nfter a heap has been in operation for some time, holes will be 
drilled SO W or 75 t in d8pth ane' sm."1ll charges exploded again to change the 
,p.ercolation pattern. In the CClSC of the Blue Bird Hine near Hiami vlhere 

, " . clay , in the base rock ioJas a problem»' 2 piles are alternat ely ~rrigat'ed \vith 
, the leaching solution and additions to the , pile of 4 'I " to 10' o'f ore is added 
\~lhen, coppc-; recovery in the prE!gn;:.nt solution dTOpS. . 

. ~". ,,: 
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'TOPOGRAPHY (Cont' d) 

The launderer is a concrete series of vats. There is normally 14 
passes made through vats before returning the solution to the heap. A 
common size vat is 24 feet long, 4 feet wide and 4 feet deep. On the bottom 
is a wooden grid which supports the iron (shredded cans) and allows the copper 
cement tri be washed out a vent in the bottom front of each vat. Theie is 
normally 1 foot drop in elevation between each unit. Each unit is also built 
so that it can be drained and flushed \vithout shutting down other units. The 
period between the flushing out of the copper CEment from the leaching vats 
vaJ;'ies 'vith the amount and rate of copper precipitation. 

The copper cement flmvs with the solutj.on to another concrete pad, 
allovled to settle for a few hours and the supernatent solution is returned 
to the circuit. It then drys here a few hours, is then picked up with a 
front-end loader and piled on a higher portion of the pad ,to further drain 
and dry. 'tfuen ready for shipme'at it is packed into drums of 550 pounds or 
1,100 pounds, or sold in bulk. Due to the low humidity of the Arizona area 
no trouble is experienced in drying the cement. When dry it is an orange 
brown powder. 

The solution balance in general is determined by the size of the 
heap, the pumping rate in gallons per minute and the evaporation rate from 
both launderers and heap. 

The most effective estimated Acid requirement will be to maintain 
a concentration rif 10 pounds of Acid per ton. This may vary after the plant 
is in operation to get maximum efficiency. Hith .a 1,000 gal. per minute 
plant this would require approximately 15 tons of acid per day to maintain 
this balance. If the acid concentration falls below 0~5 pounds of H2S04 per 
ton of solution pumped, the pipes, lines, sumps, etc. become clogged with 

. iron salts. 

The . amount of cans or scrap iron required would be between 1.2 and 
. 1.5 pounds of cans per pound of copper recovered. A ne'tV' entrant into the 

iron stippl~ field for leaching is the use of sponge iron made into pellets 
from rilagnetite are sands. This at present is about the same price as the tin 
cans. It may be anticipated that the cans will become more and more difficult 
to obtain. 

CHEMISTRY OF PROCESS 

Although we are prima~ily concerned with oxide ores, a variable 
percentage of sulfide forms are present and assuming that ferric iron is 
the main leaching reagent in this instance, chalcocite .among the sulfides 
is attacked first, bornite next) and chalcopyrit2 last and probably , very 
incompletely. 
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CHEHISTRY ·OF PROCESS (Cont'd) 

Regarding . chemical n:C1ctions, it is believed a number of the 
_ following probably take place, bu t their re10 tive importance is obscure. --- -_. -

" (l) ~ CuO + H2S04 = CuS04 + H20 

(2) Cu20 + Fe(S04)3 + H2S04 = 2FeS04 + 2CuS04 . 

(3) 3euO + FC2(S04)3 + 3H20 = 3CuS04 + 2Fc(OH)3 

"(4) 4CuO + 4FeS04 + 6H20 + 02 = 4CuS04 + 4Fe(Ol)3 

Reduction of acidity, as by (3) and (4) above, or by action of 
. soluble basic ore constituents other than copper, results in precipitation 
of iron compounds. This precipit<lti0n may have an adverse effect in tending 
to pl~g the porosity b~t is prevented by maintaining . acidity with the 
addition of H2S04 to the tailing solutions. It is not known where the iron 
precipitates, but it is probably high in the column. 

Maintaining the iron b<llance is of course important. Tneoretically, 
so far as iron is concerned, reaction (3) is more or less balanced: by the 

. precipitation reaction (S) 

CUS04 + F~ '+ FeS04 = Cu + 2FeS04 

As a matter of fact, in the above equ3tions (3) requires on1y .2Fe 
f~~ 3Cu while in (S)lFe to lCu is returned to the circuit. 

Both free acid and soluble iron salts may be produced in the heaps 
fron the oxidation of pyrite fmd maintaini.ng an iren balance is in theory 
quite complicated. Practically, it is a matter of adjustment of conditions. 

; Copper sulfides are probably dissolved according to the following 
equations: 

Ferrous iron has very little solvent nction on copper compounds 
and therefore its' oxidation to the ferric form is necessary' . 

The production of iron snlts and free acid from the oxidation of 
pyrite h~s- to be accounted for and the direct oxidation of the FeS2 to produce · 
S02 and iron oxide may be written 

, .. This reaction ' starts at comparatively low temperatures and may 
,' ~;', ;(J \ :" ',, ';':', . have a>mea,surab1e velocity at ordinary ambient temper'atures. At an.y rate 

t~~J~r£7" 
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vt:n'tilated l'andcontrolled will eventually 'burn . . . With the porphyry ores of 
' ,f\riz0t1a, accumulation of heat and large ' temperatures rise are not possible, 
although the same pyrite oxidation may take place slowly. 

THEORY 

. The basic principle involved is that copper carbonates, cupric 
oxide, cuprous oxide, metallic copper and sulfides are dissolved in the 
order named. If the ore conta~ns a predominant amount as oxides, then this 
process is 'accelerated with the addition of sulfuric : acid to the irrigating 
solut ion. 

This solution is allowed to percolate through the heaps, dissolving 
the copper with which it comes in contact. The copper-:-bearing solution is 
collected · and passed through a series of tanks Y;lhere copper cement is 
precipitated from this solution. The solution t.ailings are then pumped back 
to the surface of the heap to again percolate through the ore and the cycle 
'continues indefinitely. ;)· · 

. ;.:. ~ PROCESSES 

, There are two basic methods: 

(1) 
(2) 

In-Place leaching 
Heap leaching 

The latter "Heap leaching" is the most common.ly utilized and has 
the widest application. 

Iri-Placelcaching:-

. This method was nevelopee in those .specialcircumstances where a 
body of ore exists above old workings. The technique utilizes these old 
,,!orkings as a sump to collect ,the leaching solution which has been distributed 

. ,over the or e surface by means of 4" drill holes located in the vicinity of the 
shaft • 

A shematic drawing of the plant is shown. 

Recovery of copper depends first on the quantity of ore available 
(2) the acid content of the applied solution (3) rate of applicRtion of 

' :~"":/" ' : . , . ..BciA· s9ltition which . is related direc,t,ly to the porosity of the orebody. 

:; :;;~:'\.;;:;: " ·."S~::" · , .;. . .. • ' Size .. ot' the ope~ation depends ' on . the availability and distribution 
~'\/' i /):;~~:" S" of s~i~~bl~ , u~de.rground ~6rkings, which ' act as a ,collecting" sump. 

~~~~ · " ~ (~\~i; ' ., ,~.,c~,. ,c ' 
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MECH/I}TISH OF PROCESS 

Due to the nature of tLe host rGc~<,~ blasting "Ydll produce a 
relatively small size, in add:i.t :~C':l W: ... C·ll r:iois :':urc: is applied a further dis­
integration of the rock takes :>Li l ':~, bc~nr.:c cru<d.ng of the ore is not 

'. ~cquired ' . 

Dissolution and remOV:1J. (If COpPFI" f~()m tl1e interior of pieces of ' 
· r.)c.k evidently depend on t'·l0 [I"1~n ph)~i;'(Jl. ·~.1.cLcr·:s, TI.:1mely I")orosity of the 
rock and capillary action. 

The fracturing and sh2tt0ring of the porphyry host rock pl~yed a 
· vital part in preparing channel:: :Cor t~1e ~C.SS2fj(! and deposition 0: the 
, c'rigin~l primary sulphide ore. 

. This fractured and shattered charaC-::81~ of porphyry ores, ,\,hich 
· makes th~m both permeable and porolls, mnk2s th~:i.-r upper oxidized zones 

.. · especially amenable to leachin3. 

Accordingly, materir::.l cClrryi:1C scco:.:1dnry copper is amCi.12ble to 
ht:ap leaching, '\1'hile rock c2.l"ryiag prisary copper may only be ar.:2-::"1able if 

· sufficient porosity is present. 

It seems certain thnt the o~ly way 10~ch solutionscsn cont~ct 
copper minerals enclosed . in 8l1Y rocl<. is by ::Cc1son of i-::s porosity. It is 
also evident that solu t~.on c['.nno'i: D'2 r-cmovcc. after contp.ct by ordi·.1.3.ry 
washing. Hm.;rever, a process c.:-.llcd "::'cvcrsed capillary" actio:1 fi'::':! be 
counted on to bring the solutio~ to the serfacc . This gives an idea of the 

" amount · of solution theoretically EGCeSsary f or the continuatio:1 or the ' 
l.eaching cycle. 

, The heap is thorou~l1ly ·s ()C'.kecl lJi.'..:h 80~. :·. t~.on ':hich \·;ro.shes off the 
soluble salts on the surface. R<...yc::;;cd C;·~i")illm~::.ty th2n acts to bring 
furthei' ~alts to the surface of cecil picc£ of rock and the cycle continues 
until the copper has been· r8~o'.~c.cl. (J.:l. nc tu ,:2:. r):'ac~ise it is consider2d 

· that 80% .~ 90% of the COpp8:' :~s c:~·;:c:~.:1CC . . ) 

. No greater amount of 3t")j ·L ·.·.::~.O:1 '!:h '-'.r: is r'.eeded for this purpose is 
required. A larger volume. si.:nply m;::r:~1S r:·,c,rc dLLt·.te efzlucnt solution; the 
'tise of an. excessive amount of sn~: , ut~.O:1 is un~2CCSS[lry and undesirable. 

D=SCB~~~Ir~ O~ PTIOCESS 
-.------~.-

~. The sit~ is first la~d2c2psd to promc~~ drAinage and control 
run';'off / · then some form of v:atc:rproofi:lf; is laid to prevent effluent from 

". '. $oaking into the ground after percolating through the dump. Hater is pumped 
. "'to the dum'I> surface~ . This vlater tcnperature ~ . s seasonally cons tant and is 

'.:"'.',l •. ~.:.'~ •. ;:'~."('\'~·" ~1.-.:<' ,:~,.·~ci,dif~e?:, , ~i.~hl ·' H2SO 4
b
to

l
: inc'reise . ~~prJ~r ~ecover~ du:in~ ~~rcolatio~. ~~It iS

f . : :'"o.-t .c . ~()m~Ql"). , to~t~ ~ze aul dozer C1uJ.l)pe .... v.'f:!.th c1. r .. :)re~ : on tne upper uur ... ace 0 

<;:· "''':' ; ::.~t:l:;e.? dJmp/ t({ p ·revent:·:·puddles fonningdur:.ng i.r:·i(s-~~tiori · a:JG hy?rov.iding 
: · '~)~l. "t"'/-\bX: :'" . ' .. {" . ::..:, ... :: . ~ .. ,>:.< \: .. : ~ -: > ;: :": " .~: '.., {, :i.;,; ~c . " .. 

. "., .. , .. " .. ,', ".':' .. ' ,':U\'~\";~';,I{\~\~J~;j,~~~~;iti1J~;1~}~1',~i}:;1 ;:01: ;~~it;i_' ~~~i~~;~1~;;~i~~;i~i~ -



:. , ': ' 
. ; .1, .. ·· 

furr~~.]'~ ' t:o improve "'a~ration and to direct v13tcr saturation of the dump 
surfnce.This ' ~ t~chniqueir.1proves percolation rates and contributes to 

., percolation 'uriiformity. ' 
, \ ' " , ' . ..... . 

. : .... . 

" ',: ~'T~E( ]?,regnant ' solutic)n follows th,= contour of the waterproof pad 
, , iscolle'cted in a basin , near the precipitntion plant. From here it is 

'/: > ,circcted ' ·to l.au?ders loaded 'tvith sh r edded or crushed cnns. The copper in , 
,.: s olution displaces ' the metal from the cnns to form copper cemc:nt containing 
:','about 80% copper. ' After the final stages of the precipitation , the solution 

.: ,i s thcn ir e :-a cidi zed and returnee! to the hcnp tn repeat t he cyc le. 

PRESENT APPLICATION 

Within a 100 mile radius of Tucson, Arizona about 12% of the wbrld 
copper i~ · produced. , Here are located huge mills and smelters often in sight 
of one another. Sam Manuel, one of the lnrgest underground mines in the 

.' ::- : \vorld~ is located in the area. Centres such as Globe, where three mill-
, smel t er: complexes are located within sight of each other, Ray, Hinkleman, 

Mammo.th" Twin Butes, Safford, Bisbee, Douglas) etc. The list is long and 
impressive. ~ Here are located the largest copper prbducers, ~uch as Kenicott, 
A ' S & R, ,Anaconda, Phelps Dodge t etc. At each centre huge leaching piles are 
in ope r ation or are being prepared for ,production. ' ,The larges t U. S. heap 
is being developed by Anaconda. This hQap will eventually be one mile square 
and , 1,100 ' feet ' high. Ore at the r~ :, te of 150 ~ 000 tons per day is b~ing dumped , 
on this 'pile. 

This gives some idea of the m2gnitude nnd t~e importance of the 
;'leaching ' process. A simple, chenp method of producing a tremendous amount 
of co~per, which w~11 undoubtedly affect the world demand. 

' U. S. produces 2~% of world total copper. 

B.C. pi oduces 1.05% " II " 

SIZE OF OPERATION 

One of the most important adve.ntages of the "Heap leaching" process 
the possibilities for expansion • . This ex pansi6n may follow one of two 

, ' . ~ . -

Expand the original dump to massive proportions, as is practised by the , 
large oper ators in the aren. These clumps may contain several million tons, 

_ : and :',W~ll,'~ak,e ' in~,ny years to leach. " 
~ · '::: , ~,L : . :':·2>·.~·~::::. ; ? :<~ . ) :. ~. : : ~ .. ; ':: . .. : : ~ " . " ::, .; ~ ... , .' " , . '" .' . ' .. 
x ffi. '~,:!>' J J'! ; ~ : , :(b)\ ; D~ve1op a' s~al.l primary leach pile, tnking full advantage of ' a local 
.. ';~ 1 " . . ' . ~, "~' .. I :. ' ." \ . " . ... . .. . , J, ' , . _ . . . ' . : '. 

":'-Y' " ' il \ t; ,' :: : {~ '; 'gul1y '~ surrounded 'with.ore to minimize the distance ore ,must be moved. Then 

>'tr'i;~:~:~,::ta' ;, h ~"'~" i ~~~;'H~~~~ti1,iim~kiC::..-.-



t~~~r~J~ii±~~ ,,: ;g:,~~)r;!;f; ;~:: .:" , . J 
. :: ' , . }' .. ;~,;;:)'.' ''I'I{ '~" SIZEh' OF OPERATION (Cont' d) 

) ' 
_ .• /O f: • 

.;;(:f;~~~Jt~~)~,\·" ..... .. , ;\.,." ; , . 
, ",. : .,t';:: ·8>~ ~ ·: f~,< expancL ~h~" operation by utili::~.'2g 2ddi tionJl 10C'.f.ll areas in \.Jhich to develop 

, t:\\[; i{~;:{; '):l"; 'f. , he'aps.':'pumping · the pregnc3nt solut:'on to the centrlll plant. Thus, the operation 

"' .j~{~~~'l)': ~~~e~: ' expanded to the reaximum C"pE.city of the plant for a minimum expendi-

: .; ~ 

It is economically feasible in the first instance to limit ptoduction 
' :. ~to 'on e he~p " of ' about 500,000 tons. Leachin; can commence Hhen a heap of 

!' approximately 150, 000 to 200,000 tons has be8n built . Appreciable recovery 
. c an be ~xpected thr~ e t o four \" c ~;: kG n-: ~c. r i.~TigaLicm !lns co:umenced. Copper 
, con tent of th~s small heRp, cons iclering an Clver(lf;e valt~e . of l/~ or-e) \olould 
, amount 1; 0 $2 , 000 , 000 gross at present day prices . Thus,\~ith a returning 
cash flow ~he operation can be cxp anderl to majo~ pr oportions as funds become 
available. 

A feasible target is tn progra~ production to p~o~uce 50,OOOlbs. 
:o_f copper cement per da/\\7ith a gross value of ~.;750,OOO :-,ct !1lonth. 

Due to the sirr;plicity of t1:le ins t::.l .lation and the fact minimal 
' supervision is required for n ~o~lt::;"nuous cycle. operation, an adequ~.te staff 
will consist of a supe~visor ~~d tw~day ~2n. Later, as th8 operati6n 
expands , additional semi-s~ill. ~d and unskilled la~or will be required. 

Staff utilized at Miami Copper, where 50,000 lbs. of Cu is pr~i 
" duced daily, consists of 18 C2n. r.::'llis \vould be p.1Odificd j.n a henp operation 
to:-

Precipitation Plant 

7 day op2ration 

1 Operator or p'L'.T':"l ~man 

1 Equipment op~rator 
1 C8ll 112.sher 
1 Foreman 

5 day operRtion 

1 ?ipeman 
1 Hechcmic 
1 Electrician 

Administration 

3 shifts 
ciay shift 
<1ny shift 
day shift 

clay shift 
day shift 
day shift 



°i . 

: ~ . 

... : , 

, ", '. ' 

:t 

PROFIT 

Prepare site and waterproof 10 days 

Build heap and plant 60 days 

Connecting up 5 days 

Lost time 10 days 

Total time required - 60 days 

Begin ~rrigation - 2 1/2 months from start 

Production begins at end of 3rd month 

Production at 4th month 50,000 Ibs. 

4th Month 50,000 $25,000 

5th Honth 75,000 $37,500. gross 

6th Month 100,000 $50,000 " 

Net recovery withoi.lt taxes $37,500 monthly 

Net return end of 1st year $300,000 

Net return end of 2nd year $450,000 

Operation' can be expanded in increments of this 
amount as desired. 

Cost per unit $50,000 

· 'r.: .. ' 
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Production Expensf~ 

Acid 1.S¢ to 2C per pound of copper produced 

Scrap Iron 2¢ p(~r pOtmd of copper produced 

Variable costs 10% of copper recovered 

Overall costs 20% - 22% of copper recovered 

Profit Potential 

With copper selling at SO¢ per pound, the cost of pro-

ducing same would be ll¢ per pouno or a profit of 39¢ per pound. 

'~. :" 
. . ~ ~~ 

' . . . ~ 
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.. • \~i~i~Z Inc •• Gro~t \\iester-d und Lcc.Cvi.lle G::-0t4})3 of clc.~ils in the Tur-

· ~~S.IR()DJCrrlION 

c..evo1o~:.rilentof certain lode lilininG cli.:..iJ"i".~, l0G!5Gd by Big Bear 14ining, Inc., 

i'rCL1. >~opo liininG £.lld :,1illing CO:;:~")[~l1Y" Inc. Also OU l~eb~ar.f 22, 1957 .. a 

J'o~ut Operating Asree::.1cnt \';8.5 o:;~0cuted by SunsJlineund Bi{~ Bear covering 

t~6 developlJ.ent tmd operation of tho lode mining clrdms. 

The clairns, owned by Hope 1:ining and 1.j·i1ling .Conpmy, 'Inc. I axe in 

"tWO groups. T~0Leadville group consists of seven 'patented claims) Load- . 

., 
< .. :·~e and :10udliG':i. ~ und 0:1.6 unpatGntcd fraction.::.l clo.i.n, · the Winchestel"~ 

si -:;u.' .... ~ed in Section. 17 ar..d Sect:;'on 20, Tovms~ip 19 South, Range 25 East. 

'': .. :~C ~r0at V:~sterngrou:p consists pato:l.tod cluims, Alice, Billie) 

ChWlCO I Cllic;igo, . Clil;lG.X,Clinton). Dorothy, Edith) Esthor, J!uirv~e~'.iJ F:;:-action~ . 
v J \I I 

?u~dy ) Hawk Eye , HigIj,~uc .. d 1 liorl'l,Q) :rl \l:fr .oO"'; ~ Iowa) Il'on v ~liame, }~ary l'::ine~ 

11on&~ch » ::;2,r;~I>Son ilnd Starr) situated i~ Sections 20 ~ 21 , 16 , 28 and 29 ~ 

:'ovm,3u ip 19 . South , REille;e 25 :2ast) G & S R m ~ Cochise County, ' Arizona. ' 

'" \ 
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:. " ~.: 

: I ~u~ . 
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zulfide zone 'wi th ,10 inch (inside di2...'7.eto:l.') casine. t~o cG.sirJ,~~' \'n:l.s lost. 
,, : ', t\ 

: . \ ' 

?~~econtrQcto:;: cost pel-- foot of il.Ole drilled., . iD.oludin~ ~?500. :ro~ ' mobili-. 
• ,,, .. j 

.' ; ', 

~O.e6 f}r;;~ toot, 

1 ' I " ~ ' , I 
. ; . 

" .. : " -
" . . 

"J -

Publishod Vlorks covering the area of this :n~oPGrt~r a.r€;: U • ',S/ G. S. · 
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... ······. 1 
3-..;,,11 530~ · 1911, by ]'.L. HGLSOJllO, The Tu.:r~uoise Oopp€lr r\.~i;J.i~S o/St~ict;· 

i.,::'izono.; University of .Ariz'oua Bu11etil1. 12~5, 1927, by Eldred D. Wi1'son,' 

Goo::'ogy and 01'0 Deposits of tie Courtlhl1.d- G1Geson Reaion, ' i\.rizona; and 

GeoloGical SUl"v:ey ?rofessional I.JClP81' 281, 1956, 'by J8.j~lOS ~iiluly ~ Gene:::&l 

Gealoe~' ot Central Cochise 8oLlnty, Ari:'::'o::la. - In',addi tion, short \'.i-i ttan . · 

Cleland -\'j • . Conwell were available for study ~ 
" ' , 

. . . . " 

GrG.te:L'ul acknowledge.r;lent is n:.o.de ~o Wa,,;/n0 K. Wuliace, Geologist of 

-;:"e l(or..: County Land Company J l~ox·rll3.n Ea~tmorG, 'G13ologist for the hliner[~ls 

ZX?lor~~ion Co. ',' 8.1ldEueone Yoc..l:oa) un old tirn.e resideat and tneonlyin-

:'1:4'0::' tant · ot: the' old to\VU ot Court1a.--id~· tor theil' communicati'on of icioviledgc 

·.·· 1 

1 

i 
'. ' I 

I 
I 

" 

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

. , ', .,' \ . ... j " , . •• ;" . ~ ~ 
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. and history ' of Geology and \';o:-kings in t:ae area. 
. ' . . 
\'" . 

" 

LOCJl.TIOj,'I · .Alill ACCESSI3ILITY '" 

Tho :proper'ty 'is accessible t:COfJ. Elfrid.a,Al'izoua,about 14 Jrliles of" '. ' 

Baod cowitry. 'road., Elfl"ida is a haru.et with a 'lOO :plus :'in.habit~ts,on S-cate 
• . - " "!.' 

;~i~"',ray 066,' 26 ' miles North of DoU{:ln.s) 'Vm.ere the ~lie1?s Dodge Copper 
'., ' 

~lGl tor isloca'tea..~" ,Thenoc.rGs·~ railvray sta.:£iion,. :ro:r . Shi:p~entto', SlUel te~s 
," - ' , ' . ' I · ... .. . , 

. ~ ', I 

or Miami "is at COCili!;';8) . 28 ~liies : to ' th-e NOl"th~ 
. .. ... . 

: . .. . . 
: ', t 

. ~ ~ ,' . 
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bou.ud,ed Oll 'th~ Wes~by t!lC DraS00nand on t~e East' by 'the S,'rissl1.elm 

Tho '1Ur(iUOiS~' 'Listric t 
. .. . 

is in the Drc.gooll. ):'.J.oun tains .. Water · is .: 

~u<i. cucti cover theuncul ti vatod p2J.rt ot th0 vulley and upluncls. 'l'or rcntial 

r(~ins curine ~uly and August. account for moBt of tl:o eS"liiln.o.ted annual Pl"0-

:: '::. 

8 "IiO 11 inchef:i. 

, V~ell~ , ,ill the vicin.~ ty of Courtlc .. Ilcl hav0 l1roducod from: 20 to 50 gallons ' 
.. 

l,linute of fresh \' .. uter~ It is' likiely that the Loadville No '. 2s':laft 

120 gallons :par ' ;;~inute, .· and th~ :Hi·~l3.rld· ' shuf~ . about cCF 

, . . 

g.8.J.1o~s '?e::: ui.n.'uta " sui t~bla for ~:lilling purposes~Approxirllately ~?50 gallons" 

. . . . ~ ;. . ~ , . 

. bo :, needed for milline 1000 tOU5 per day 50 tjlat addi t~onal' sources 0:: 

, . ' 

waterwo~d have tooe de':/eloI)cd' in Sul:9~~~ Spring~ ' Valley. 
.... : .: ,'. 

,.,.'. 

~cc9rd~z ·~o Han some ; < .. . RwisOY:l8 ~ :F. L. ~ t.2b.e TurqUoise ,Copper Mining' 

:r ' ' . 

.A.rizOlla, U ~.' S.c.. s. Bull. 530 , l~ll, lICop:p0rr~nin8 on an ·importan.t 
,r ... 

near Courtlundon th0 ~~1bot clairr. 'ubout ' th0y~ur 1901, and .is 

-- . .' . . .::; . 

tha·tthiG ~n.e yieldod about .$100,000 ' fro:». a body ot'oxidizcd ore 
. . .... .. .. . ( ' . 

• ," 1 . . 

th.e surfa.ce. ; In 1907 and 1908 there was much .a~~i vi ty in the 
. j : ,'-

: . : 
, : ;: , 

of Cou::'tland ,:and extensi V~ :prospectinG vlascarried ' on at : saVel"'al : 
'.' 

' . .... 

?h,elpsDodge . and COH1I)r..nY) the ~ ca1\unot ' and Arizona COl~pariy; "and tna 

The work as ' a ,'whole vms rat4er .. dis.a:p:90ir.l.t iug 
: ~. '. 

:; ',- , " '. 

and ' .Arizona Co~c.l)aI1Y shilJJ?ed 15,000> to ' 20 b 00'0 tons. of 7fo 
. . ~ . ' . ' 

pr ' : ,: 

. ' j' , 

cOPJ)~ro:re from the Gel~'1.ia l1ine) . and the 'C:r~at viestern qopp~r . 

· .Co~·ii::?·3.ny h~ci producGd at tile tine of Yisi t &bout" 30, ooe tons ot 'o~e frol·'l. ti:o 
: ~ , 

; l'':ury~~n~ /: 'wh1Ch ' is on thGsamo oreb6dy as t:..o Gorn~ania.· · Ab'out$2~,0~0 "-:l2..S 
" :. . 

;.~ . - ' , ' 
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1/.;&s : i'oluld, out the work was ~inallyabF).ndonGd •• < . ~ . · >the ~ 
,. '. ~, ' 

· .· . ~ .'. :t;~ . ,.~:~;j;.tF :~i:~,tJ~t~t~~:· .~:::::i::~:::~l\ :~::e t::,:S:: :~:::~::Bb::::p::O:a:Y ~1~:Vin6 •. 
':';'':;'.,;;;'; 1';F ·:rrOi'I:.p. ~~~o ~1~1nc s • but mi.1 nl.. 1".'0:.: tho l!. "?' 1. ~ ;l.~Q • ,,1; th" r" t (l 0 i: ,"-50 o~r s . · 
' . ; "F :c ,: \~ ~ (~ , ; ;}::' .:; . ' . .. ' ." 
. ... :: ( 

'. ~ .. 

hiztory i~. giv6n by V:ilsOll-Wi1son, Elclrod D. ) Geol03Yall.d 
i , 

0:(' the Co~'tlund-G10esoll Region, 'Arizona U. of i~ri~onu, ' Bul:L 
• '. 1 .; •• •• 

as tollows: ' 

the, Arizona. Eastern, ' an,d . tho :E:l J?nso ' CL'1d South-: ·· .. · 

. bu ild railroads into tho district in 1909) ' tho tonner frolil Coc;'1ise 

ii.a.t~ ,~r , iro:C&l DouGlus~ COPI)er production reuc::tod a ,poak in. ,1912. Tile { . 
• ' ' • • I,'. 

. , . 

boen idle 'since 1020 . ' A.s q,uotod by \Vil'son, ','Accorcling ' to . ' 
. , 

' .Jr. , :President of the (G~cat Vfos~~erri.)qo~pany, pr6duct~?n 
:,' " 

, " 

about ~;;100, 000 worth ot oxidized ore f~m the Numbot : ' 
. ; : . 

1909~1920 i'llc1usi ve ) it ' totalled' l?G ,: ~'58 tons, :principill?/ 
" 

and suli'i6.es i'!'011. the :.rQ1~O~ ' Since 1920, ' lessees have b~0n . · 
, : . I, ' 

\ . ' . 

'fairly stGa~y ' shi::m~~nts, . mai:J.ly from sl~allo1i' .workings. The 
:<'. ',',' \ '. ~ . 

tor 192:3 ' amounted to 1442 tons ' of o:::i~i-:i.ed : o!'a:~'; ' and 740 . tons 'ot, 
" , . 

. \" : :' . . 1 . 

. ',:: ' '" 
; ' . 

, " -; : ' , 

" 
',' " . 

groUl) ~l8.s: cou!301idated : by ' the ' LEladviilG 1aning " COllipany ' 
" , . ...... _ . 

,Options"':,'lere let to v&::oiou8 concerns) , among "'~·IlJ.~·Cb. 'Were the 
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by ' iessees :~ ' oo~t:i.nued : uhtil:'1926~ I n,: 
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~~ ' Wil~q~~- the :1on.zoni te l)or:pb.Yl~r v:us intru.d0d in Curblonifcl'OUS t:i..lT.o, " f'ul~.o·wod by ~ ::.', ' 
' ,: 

:'1i41orc.liz\J. t'ion is oonsidored to be roln t ec. to tilO :)o'J.:':Jn:yry. 

}t'c,ol in til.e oe.rly duys ' of l;~l.jl: nG \';8,8 ooliovcd, to be oxidi::.cc. orG cat~h t in 

, 1.:. :;'\i~J:'u'rti :i.'u.ul:; ~JlW4C '00 t 'v'loon C::J.l''oo:lL~·vrou,:j lillCL~ tOJlO L.U~d DolcCl qUb.rt~i .. iio u, ' 
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0:: PY~i.J~Q a.J.d C~1.:::.lCOPY1"i to in AbriGo lir..es-:ono'tmd the oxidiz8d ou'~crops of 

1ihuse ;6.Bpositso 

'l'her(:1' is un' extl'eri1.0 ' cO!':l'J?lexi ty of the ntructure in the subj Gct arc;::., c.nd 

' i t~ solution is rond.01:ed r:.Ol'O' c.i::{'fioul t by rock ~1 tc:rution, oVline to hyd.roth-er-

is so 

S'.'llEl s-.L..turic 8.0 id formod dur::.uc; \'lGQthering hc::.s 

al tared tho ' rocks so drastically- as to render dubious tl~0' distinctio:l oGtrlElGrl 

such, torI.lations as 'Abrigo limestone) CO'PP0r bello raonzoni t~ porphyry, ' BuGar 

loaf quurtz latite, Tur~uois0 granite ~d apparontly later ~uQrtz por~h~~ 

'instrustions • H~soue, ','iilson and Gillu.ly nave :recognized inconsistencies 

i:.1 tnGir discrilaination s.n.cl the found many roqk tY')e v3.ri~:.tions 

t~~t~re iopossible to identify ?0sitivcly. 

As , se€ln. fror14 the geoloGY ~i'..a:p J?ln t 0 5) the i'..brigo li1:l0 stono fori:ls a 

bolt of steeply (;:ustward cli:)pillG s~r~to.) i..'1.tl'udoQ by Quartz r.1onzonite porph~) 

Sou.a dikes 'ot telsi tic rru;. te:rial r8.3e=bling Clual'tz l'a ti te) and :pro ba bly a si11-

like poa.y or ,q,uurtz lr:-ti te, clanS the eastern foot of 'r'urCiuoise Ridge '. The 

i.;'ine_~, t:.re contained ,in this corapo.ratively narrow belt of Ab.rigo ,limosor.o .. 

- ~~derlyi~G the Abrigo liru.c~tono &'10. fOl'~linS the crest ot Tur'luoi,se ,RidGG is the 
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is beliovod' to 'dc-va 
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is ~ h,8.l'd, d.cnqe) ' fin0 gl"~L.-.:od felsi tic dyl':e d.lI)pln.{~ \'!Gst a'c 40° .. 

id.antifico. in SeD no .. 14, its strike SeeJi.S regular at North 15 V:cst .. 

In the ceu':;er, or ~,)6:J\: of: tho tent-like structUJ~0" a1"o anum.oer, of n8~:::'ly 

.' , 

-sor:10 ~~i:J.ol" l"'ilul "~.c vl~ich dip steoply to the e2...s·~) ,--.s dOGS th(;joeddinG. ?he 1!am.e ', 
", . '" . 

to cut t:U'OU{;ll wJ.d displace the ore ' ,zol1.a. 

(,Ll0 tho ·'.'1Gst , of the' tent-liko structure' on. the lic.rne 100 lev~l is seen. ' u 
, " ' J" 

' lyi~g;fuult i?1c::.n.e 1 with COL.sido:I'.:..ble dis:plc.cGjllent, dip.pine;wcst-soutlw:est Qt 
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10 d€oGl"C~p~ ' , ~ihcro ' cuvcd up to t:-1.0 tacit i:l both VlGst cros3cui's~ slivers of l&ti~e 
I ' 

.f 
G.!lc.l c:ua:rtzl:.onzonito por:phYl~Y dikes wore foUnd. i:l tho fuult breccia. On tic s'~r-

iSS0GU th~t at least one tllrust faul ~ hes :9tlsnGd, Bo13~ quurtzit8 U:9 o ... ~~r , 

: ' ". 

u.n6.8rgl'ound, workings" 
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· .:.V)ro:~iL"+ut~ly ~oo it .. ereo.ter ~ha."1. its ~8aGu::-ec. t~".iclciess olsewhere ,in. the area, 
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" rJ~C ';:;~~is i s 'I>ro b~'()l:,r ,due to the :t'c:p0ti t i,on by ;2uul tin~ 0 

':.1. I')! -.( ::: ,i ' 
i ' " ' r' ", ; 

' I' ;' L : i 

~ I 

\ 
I 

" 

, I ' : I 
. ! 

" f ', , . I 

I . ! 

i 
.. " , :'\ 

,.: ; " 

~ :. 

I 
, I 

1 

I 
" \'" 

" 

L ...•.•• 1

1 

.. ·.1 

, ' 

, ' ~ ... 

- I ' 
. , 1 

. 1 

, ~:..~ . .:;;~ ,' ot , quurtz-15:t;i te un.d wha t muy bo the ~oni il"~uo.tion ' 0';": t:le srune L1ass outc:"'b~) ,s o~ 

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

'l'his 'oody of latitelilay lie benea'th the 

.1-1amc level in Ii saucer-like 

~8-
1 : 



- " 
'--

: ~. j'; ' 

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

,; 
L !' . 

. .. ' : ; 

. ~ . 

" .sC~ -7r1 , 
" 11 B 

11 ~ 

II 4 
' . It 5 , "-

" 6 
II ? 
11 8 _ 
" 9 -
11 , 10 

" 11 

II 

.-

" - Interval 130 to 155 ft. 

nor.o 
n.o.·~o 

105 to It;:o t' t . 
90 - \I 1~0 l"~. 

50 It SO I've 
120' ,T!, 135 ft 0 

l~,O n leO 1't. 
95 

150 
1~0 

135 
. .75 

II 1~~3 

11 170 
" 2CO :C-G. 
" 155 ft. 
II 135 ft. 
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I:01.:·~s v; L:.i 1 Ui..U71tlOrs only i:ldicato': 

'~otz.l 

o. 78% Cu. ~ 

1.14~~ CU o 

O.18;~ CUe ' 
' : • 8G5~ tI 

o. 30~;~ " 
o. G?1S 11 

1.11'/~ " 
2.4~ " 
0.41'ft. " 
1.02,5'0' n 

1.25i; II 

.Non-S~ 

0 .. 06 , 

001'7 
, 0.11 
0.04 

, 0 .46' 
0007 ' 

- t:t.icl:nes,s; of oro cedis 35.4 ft; t:-:,lclG.less of wuste nbove t!~oorG bGc' lll~ 9 
. ' . . - . 

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

feat; theu; there -\'.'ou.ld be a \'i8.ste to ore ra t::..o 'of 401 to 1, assumin,s u ~5 cic[.;:-0e 

pit sloJ?~ 3 villich is certainly ~ot l)rc,sen tly ~illOi·tn, but is Go ~ec.so~ab1e ~s3i.:",r,)tion. 

. tun.3) 'c..nc1 _ there \',"ould hw.vG to De Tained. 7) 566 ~ 632 tons oi' \'lD.sto - ·~o recover it, 

of oro recov~red. 

17'or 6.rilliuG, exp1o:'o.tion L~.r'L(l tosting 
A Lill of 1000 top.d. capacity 
Drills~ shov.els,' trucks Cillo. ot~ex' ]?lWlt oi..lUip:;len.t 
Operating capi~a1 

' 1iinimu:-.1 estim.8.ted 02.pi tal _ 

to =ecover the oriSinal iuvGst:.r.en t ~ 

$ 250 J OOO; 
' - 2 J 250 j 000 • 

750,000 • 
500,000 •. 

, , '$3 ~ '750 ~ 000. 

on: 1 ,,1% for concentration vrl th 85~~ recov0ry in '2~~ 'concentrateSl) <th6 . 
'.' .: 

econ01lics are as 'follows: 
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20j~ ·COT'c. c tl :; , . 

:plus G.Y0:r:.:..CC 

:ilus UVCl'"2.{;O 

, ' . 

.t!:OO~:·~. - 10;/ :.: 25~ 3 = 85.50 
co1tl ~{<:.l.l. ?31,"1 )eJ.' ' ~()n fol' 81.·:: ton· 
3i17er v~lo 7 * ¢ per ton for Bl.4 ·ton 

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

'.1 

...• '. 

: ... . 

85~50 
/.i;~ 92 
1.60_ 

!~)9:~(JO~ 

. Less ·haulin.G cmd ~reight 
r.::::e8.tm.0nt charce 

5.00 
8.00 

13.00 

Rccovcr~blG value p0r ton of crude ore 

. . ~. ~ 

. ~iiniaG cost 1. /'/5 
~illinG 60st lOOOtpd 1.00 
~,;;.ol"·~izo. tion 
Hoy~l ty I:;,;i 10~~ 
Cost of ProUD 

8 . 0:) 
• ~)7 

:::i5.15-

SU1!1i...L.RY Li,;'j) C0:JCl..uSrmJ 
:oJ 

-13.00 
.. 7-;rJ(\O'"0 v (OJa ~ 

' . ,:: 

A mi1all body of oreot 811 L.VG:'G.g6 c;:."ade ot l.,llj~. C01)ger is i::lclic8.ted· 

by tr..cclrillinz. so fo.r J but- it caru-!.ot '013 sr..id to bc' bloc}:edol' c0r.1l-l1eJ.;cly 

. .. ~ . 

: ," 

c.:::-illod : inasJ.j,uch as it ho.s :;lot b6C:Jl u01in0E.tecl iIihorizontql pl"ojec'~ion 

sui'tic;Lm: t . t o Oe ': 0. con tilluOUS boclY. Tilis is dU0'CO tho l'~C.l1i ·~ho. t ' s0v0:-,.:.1 cli~:es· · 
2..:;;0 seen .on tho su:ri'ac~ within t:le propo sed pit al~Gath8..:t IT'~y 'or my not eli -:ride 

t;:o o:ce :bocliss. ' ,'. , 

Goologically p' there . seams to be a ' i'ai::- c~~~c,~ that a body . of .:;n:::iched 

c:ca ::,uY ,bofounc. within structural trG.l)s i::l the 'area 6.s ·. s~o-v,non . ?lat0 7, 

' .... l3st0rly fraIl the holes drilled ulon&; t;16 0u-t edge. ' 

~.:!-l·4ctr~\tion used » vi.u.icllis only l:~7l~othotic[1.1) thu:~ thoro must boa lot ~~O?0 

-;,co-..Lld. most likely haVE> to occu::' 1'1'or:18_ thicker zone of eUl'iclunont. A third 

~ :2 C2GSE~ry :r.O~Uil·l8Dcn.t» 01' 8.t 18;:;,'s-G a 'VlGlcome holp ' \'J'ouldbe a la:re;e boost . in 
. . 
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Intra-Company Correspol" -' - ---:e 

SHATTUCK DENN fVcitN ~r~G C()RPORATION 
and 

....... _ ... _ ... _ .• _ .. ___ .. _ •.. __ H~~_9.!_9_~ ___ . ____ __ _ ........• -.---.Office 

September 15, 1966 
Date.-.. -.-------.-----... -.. ------.---.-........ -... -.-... --.--•.••.....••...•. 

TO: c. E~ Sundeen 
~~7-r;' 

SUBJECT: HOPE MINES LD·UT.8D ~ 
Courtland Area, Arizona 

TYPE: CCo~p<:.-r by leaching in place. 

PROPERT'Y &; l OCATION: 
The property consists of a total of 32 claims, 31 of which are patentee... ~hey are 
loca ted in the Turquoise .mining district immediqJ.tely adjacent to the old tOvTnsi te 
of Courtland. As would be expected, they actually straddle TUrquoise ~ ·~our~tain. 

CourtlE.nd. is some 14 miles west of st.s.te Highway 666, at a point sone 26 miles 
north of Douglas in Cochise CO'lmty. Specifically they are situated in Sections 
16, 17, 20 and 21 of Township 19 South and Range 25 East. 

PRO PERrY S'l'A ~~US : 
The property consists of a grouping of assorted claims on which sepa.:-3.:~e rr..:.ning 
operations were conducted from 1900 t,hr"ou~'1 to at least the 1920' s. 

A Nr. sam Malcalla assembled the grou.nc~ and leased l .t all to Hope Mines SOILe time 
ago for a maximum $500,000.00 to h;: ps,id from a ~ percent royalty of -';:.he :JSR's. 
In the lc~te 1950 I S various exploration efforts were attempted on leasE:s frcm Hope 
Mines. Efforts to leach the coppe:~ in place have s.pparently been con-~::'nuous since 
1961. 

In early 1966 Hope Mines nade a le ::;.L2 -pu.rC:::-~~Se agreement with Calix Mines a....'1d 
Cascade Molybdenum Corporation, bot I:-. c: ompa:::'ies with canadian charters and with 

. offices in Vancouver, B.C. This lat'~er o:ption involves an ultinete $600,000 to 
be paid from a 7~ percent royalty of -~ he N8:\ t s. t I) I 0-0, 0-&0. ~ 
Therefore, there is apparently a totc;' ~ lease-purchE.se agreement of $1:;3:029@9 000 
outstanding on the property to be pai~ from a total 10 percent royalty of the NSR's. 

TERHS HEQlJESl'ED: 
Caseate and calix presently are leasir~g th2 property on a 60-40 basis. They claim 
a currerl~:' production of 1500 pounds of copper cement per c1.ctf. The above part.ners 
wish t ,-. :i.ncrease production to 45,000 po'U.nds of copper cement per day, but reC].uire 
financ: 2. l assistance. The anticipatecL cost to do this is suggested to be $200,000.00. 
Shatt.u.c:~~ Denn is invited to form a part:lership with a 1/3 split between Cascade, 
Calix _ ::_d themselves and a similar distribution of the costs. 

REFERENCEE:· : 
The property is represented by a 1I.1I". Frank Fisk from Dallas, Texas; phone area 214 
and 824-3926. The local Arizona office is at the Grande Vista Motel, Room 10 in 

Coolidge. 
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IIGeology a.nd Ore Deposits of the Cou:i.""'tlano.-Gleeson ~~eg:ion, Arizona"; University of 
Arizona, Bulletin No. 123, 1927. 

"The TUrquoise Copper Mining District) Arizona"; U.S.G.S. Bulletin 530, by F.L .. 
Ransome, 1911 .. 

"General Geology of Central Cochise COi.J.ntYJ Arizo:la ll U.S.G.S. Prof. Paper 281, 
by J. Gilluly, 1956. 

GEOlOGY OF MINERAL AREAS: 
The general area of the Turquoise Nining Di~;trict is underlain by a Cambrian lime­
stone, ca.lled the Abrigo formation} which hosts the copper deposits. This is an 
irregular belt approximately It- Il".iles long and up t·:) 1/8 mile wide. This unit strikes 
approxinately north 10 degrees west and dips some 70 degrees east'Ym.rds. 

The Abrigo limestone is bounded on the west by the underlying Balsa quartzite and 
on the east by a Mississippian limestone with a fault contact. Quartz-monzonite 
porphyry rr.a.sses and dikes ha. ve intrudecl both east and west contact zones and to a 
lesser extent throughout the Abrigo unit itself. Considerable metamorphism is 
associated with these intrusives. 

Faulting and fracturing is considerable throughout the area including some significant 
thrusts. 

The ore bodies are replacement types r;r;.inly in the Abrigo limestone. 'l' hey are 
generally lenticular in shape and are elongated parallel to the stratifica~~on. 
Only occasionally are they associated ''''i th faults and fractures. 

The are mined was of a low grade type I:,ade up ma.inly of pyrite and chalcopyrite 
as disseminations, stringers and the lenticula.r masses. Other associa"':.ed copper 
minerals were of only sil ght importance. Simi la.rly , they were only slightl y enriched 
-vri t'h secondary copper except at onemi:1e only. It too is a limestone replaeement 
but is devoid of any sulphides and in f a ct is chara~terized by earthy limon~te, 
clay and secondary copper. It occurs directly along and within a major thrust fault. 

CURRE~~ PRODUCTION: 
Ilihe present operators have been producing cOP:P2:''' by an in-place leaching process. In 
this case it has involved pumping sulphuric acid into the ground above the old mine 
workings and thereafter pumping the co:?:pe::--!"ich liquor out from two separate mine 
shafts and thence to precipitation t a :'i<:s. S:he acid is pumped in through 90 separate 
drill holes down to the water table ;:!:~ 70 to 80 feet. These acid holes are spaced 
on 15 :foot centers and are posi ti0!1ea. ,)vel'"' the old mine work areas. 

The sulphuric acid concentration is apparently 1 to 2 grams per litre. It is 
pVlIlped in at t .ne rate of ~ gallons per minute per hole. This involves a total of 
200 ga.l lons per minute for 24 hours per d:::'.y .. 

The pU:'~'q s i.n the old shaft a.re presently at 160 feet. Therefore, the acid percolates 
tbrough ,:;ome 70 to 90 feet of old mine :pillnrs a.nd low grade parts. The copper-rich 
liquor i s collected in a 7-cell prtecipitation t2.nk with scrap iron.. The operators 
claim "t,o be able to collect some 1500 pounds of copper cement per day that averages 
70 to 030 percent copper. 
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~~ICIPATED PRODUCTION: 
Fisk claims that the production can conceivably be increased to 45,000 pounds of 
copper cement per day. To do this will require a three stage effort. 

1. Increase the in-place leach capacity several-fold by utilizing several 
bundred acid holes ove~ll of th·:! ground they now control. This includes 
the old Great Western Mines, pert of vrhich they are now leaching, as well 
as the old Leadville properties. .A.t each of a h.a.lf dozen shafts larger 
pumps would be installed in ord.er to lover the ·wat.er table to 300 feet and 
t.hus increase the potential lea.c:::' zone to an ex~ess of 200 feet. 

2. leach the old mine dumps. Fisk proposes to move a suggested one million 
tons onto a central leach pile on a natural slope that will be prepared for 
leaching. 

3. Increase the capacity of the precipitation tanks, presunably by a fa.ctor of 30. 

The to~al anticipated cost suggested by Fisk to complete the above and begin making 
copper is some $200 ,000.00. 

SU\1MARIZING CONCLUSIONS: 
A. Cw:"'rent Costs 

The present operators could not produce any reliable flow sheet fro:rl the 
present operations, nor could t ;1ey, or \lIQuId they, show a.ny reguiar accounting 
h~ckground. Without any of these ~acts there is no way to deternine if the 
f'igm-es quoted by Fisk are in fact relic~ble.. Fu.rthermore, the copper-cement 
is supposedly shipped to eastern U.:1ited states for sale. Therefore, we 
cannot know if the present opera.~ion is in fact :ms.king any money .. 

HO\feVer, accepting the figures 2.S the~r "'ere quoted, the following is indicated: 

Incomte: 

Co::;ts: 

Profit: 

1500 pounds of 70--p copper--$378.00 per day 

2 grams of acid per li~re useQ at rate of 200 gallons per minute--
4798.08 pounds ~S04 pe::- day. 
Acid cost is approx.ln;.ately $72.00 per day plus lcYp royalty 
payments, taxes and operating expenses etc. may cost upwards 
of approx. ·$200 .00 per day. Therefor'~, a sma.ll profit rray 
actually be realized and it rJl£t-Y be in the order of just Under 
$100.00 per day. 

B. Geological 
The proposed leach piles from the old mL"Yle dumps. is of course a reasonable 
idea. In this case, however, no bulk tests hav,e yet been ma.de to determine 
if th'~ dump rock is amenable to lea.ch opere..tions in terms of porosity, relative 
F~:rri te content and actual COTIlposi tion of the rock. 

Sir~lcl.rly, it is not establisjec.. i:-' the old min: area.s will stand up to a 
vastly increased production by acid leaching. rrhat is to say, bas adeca.ua.te 
conside~tion been given to rock porosity, pyrite content, structural conditions 
with regards to fa.ults, and the a.ci:;ual rock composition etc. 

Hega.:rding rock composition, it is :"mportant to realize that these sulphide 
deposi ts are almost entirely enclosed in limestone sedimentary beds. Therefore, 
·the mine dumps too Will be minly limestone. There is a strong possibility 
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that . much of the acid used will be neutralized by the carbonate, unless, of 
course, the extensive pyritiferous deposits will continue to generate enough 
acid to overcome this neutraliza.tion. 

CONCLUSIONS: 
A detaITed flow sheet or cost tabulation is required to determine if any significant 
copper is actually being recovered. A feasability study and actual experiments on 
the property would then be required to establish if such an operation as proposed 
could be a profitable venture. 

Without the above data, one can only have doubts regarding the $200,000.00 expansion 
proposal. Unless more solid ini'onration · is forthcoming, this writer can only 
recommend that Shattuck Denn decline the property. 

JOS/db 

_ . . _ ._ .. . ... _-- ._ .... _----_ .. _--_._----_. 
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o EPARTMENT""OF",·MlNERAa.;" RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

J 
Mine HIGHLAND MINE Date Mar. 17, 1958 & April 10, 19,8. 

District Turquoise District, Cochise Co. Engineer .Axel L. Johnson 

Subject: Present status. Information from Stanley Secrist - 3/11/,8 and Gene Yoakum, 
Courtland - 4/10/58 

References Report of December 5, 19,1. 
"/ 

New Information Sunshine Mining Co. has suspended exploration activities on the 
property, and moved out. Rea·son for Sam9 not definitely established. 

D \'L . , r\\).:~J ~ ·:hv~1j. \ L ~~.,. J(,J. S L ls:{ CU-,( \ ./\I' .... L'L2> , n .. l...- I , '- . ", 
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Mine Highland Mine 

LlEPARTMENT OF MINERAL ..tESOuRCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Jan. 10, 19,1 

District Turquoise District --- Cochise Co. Engineer Axel L. Johnson 

Subject: Present Status. Personal Visit & information from W. E. Hawley, Douglas, AFiz. 

References Reports or May 4, 1956, and Septl 1, 1956. 

Present Mining Activity Mine is, at present, closed down, and there was no one a~ 
the mine at the tiJte of rrr:r visit on Jan. 10.. Mr. W. E. Hawley, assayer, at Douglas, Ark 
stated that the mine was closed down because there is a law suit pending against the 
HopeV"'Mining and Milling Co. of Phoenix, Ariz., regarding t he ownership of the mine. The 
party instigating the law suit is reported as being a Mr. John Betts, supposedly a 
Partner of Mr. Ricardo. 

y/ . 
ProposedPlans The Big Bear Mlning Co., inc.;, 521-22 Comroonwealth Bldg., DelIVer, Colo., 
who has a Lease with Optioh to Buy from the Hope Mining and Milling Co.,closed down the 
mine pending the settlement ot the legal a::kki •••• txwHmtr ownership. \I The Big Bear 
Mj.ning Co. is reported as negotiating for a sale of the property to Sunshine Mining Co. 
~t Idaho, peIXling the outcome or the legal settlement. 
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Mine -{ Highland Mine 
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DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date DeC. S, 19$7 

District Turquoise District, Cochise Co. . Engineer Axel L. Johnson 

Subject: Field Engineers Btport. Information from Mr. Bradley and Personal Visit; 

References Reports of Jan. 10, 1957, Sept. 7, 19,6, and May ~, 19$6. 

Location Near Courtland, Arizona. 

Number of Claims 31 patented claims and 1 unpatented claim. 

Owners -~ Hope Mining and Milling Coo, Phoenix, Ariz. 
1. L. C. Mead, President, . 1606 E. Camelback Road, Phoenix, Ariz • 
. '" Margaret Fournier, Secretary, 1619 Palmcrott Drive SW., Phoenix, Ariz. 

~ 
Lease with option to buy Sunshine Mining Co., 738 Peyton Bldg., Spokane 1, Wash. 

'/J' Earl Elistone, Resident Manager, Swissholm Lodge, Elfrida • 
../ Harry Boyer, Mining Engineer, II • " 

The above company bought out the lease with option to buy, formerly. held by the -
"Big Bear Mining Co., IBc., 521->22 Commonwealth Bldg., Denver, Colo. (see Report of 9/7/56 

Principal Minerals ~ Copper ores 

Present Mining Activity Exploration work by means of churn drilling. 

Milling & Marketing Facilities No mill on the property. Operators will need a mill 
for treating the ore, if exploration proves to be favorable. 

Present Mining Operations Present operations are confined entirely to exploration 
work. ChUrn drilling is now being dore on contract by the Lyons Drilling Co. of 
Phoenix, Ariz., with one churn drill operating. Churn drilling was started about 2 month 
ago. 12 holes have been drilled, and the 13th hole is now being put down. The drill 
holes are reported as being from 150 ft. to 330 it. in depth. Access roads to the 
various drill hole locations are being made under contract to a Mr. Tf8.pman. 

Proposed Elane Not stated. 

tmarkS Information may be incomplete, as the officials of the company, Earl Ellstone, 
s. Mgr., and Harry Boyer, Mining Engineer could not be contacted for comments. 
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Mine Highland Mine 

JEPARTMENT OF MINERAL RES("JRCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date sept. 7, 1956 

District 'l'unploiseDistrict --- Cochise Co. Engineer " Axel L. Johnson 

Subject: ' Present Status. Personal Visit & information tfom C. N. Conwell, Eng. in Charge. 

location Near Courtland, Ariz. 

Number of Claims .31 patented claims " 1 unpatented claim. 
, / ' 

Owners v' Hope Mining and Milling ' Co., Phoenix, Ariz. 
1/ L. C. Mead, Pres., l606 .. E. C~lba.ck Road, Phoenix, Ariz. 
,/ Margaret Fournier, Secretary, 1619 Pa~crof't DriveSW., Phoenix, Ariz. 

Lessees and Operators Big Bear "'ning Co., he., 521-22 Co_nwealth Bldg, Denver, Colo. 

Officers v' Otis E. Sholes, President, c/o Swisshelm Lodge, Box 205, Elfrida, Ariz. 
,/ C.N.Conwell, Engineer 'n" .n""" 

Wendell W. Sholes, Denver offiCe __ 

Principal Minerals ' 60pper 

Number of Men Employed 4 men ---- day shift only. 

Production Rate Very little production to date. Company is engaged in exploration. 
, 3 cars of ore shipped last week to International smelter. ,No returns as yet. 

Milling and Marketing Facilities ' Ore is expected to be marketed by direct ' shipment 
to smelter. , SOme leaching is being done to supplement income from direct shipping. 
Leaching vats have been installed for leaching with tin cans. 

Present Operations Exploration work being conducted, consisting of raising, drifting 
and long hole drilling. Pumping aoout 50 'allons per min. of water from the Highland 
shaft. This water is run out into a dam on top of the old mine dump and allowed 
to trickle over and through this dump and then draining into the leaching vats. No 
acid has been added to t 12 water yet, but Mr. Conwell stated that this will be triEd 
next. The Highland shaft is 350 ft. deep, with tllO main levels at 2,0 ft. and 350 -ft. 
The exploration work is being done on the 350 ft. level at present. 



Mine -I Highland Mine 

DEPARTMENT OF MINERAL rlESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date May 4, 1956 

District 1'u.bquo1se District -- Oochise Co. Engineer Axel L. Johnson 

Subject: Present Status. Personal Visit & information from one of the employees. 

Location Near Court~and, Ariz. 

Number of Claims 31 patented claims, and 1 unpatented claim. 
V 

Chmers Hope Mining and Milling Co., Phoenix, Ariz. 
Y L. C. Mead, President, 1606 E. Camelback Road, Phoenix, Ariz. 
V' Margaret Fournier, Secretary, 1619 Palmcroft Drive ffi-l., Phoenix, Ariz. 

V 
Lessees and Operators Big Bear Mining Inc., a Colorado . Corporation. Home address 
id reported to be Denver, Colo. Lease effective March 1, 1956 for a term of 40 years. 

Officers .; otis Sholes, President, Gen. Del., Elfrida, Ariz • 
. ./ Odell Still, Mine Supt., Gen. Del. ,Elfrida, Ariz. 

Neither of the above named persons were at the mine ind could be re~ched for 
an interview. Information was obtained from one of the employees at the mine. 

Principal Minerals and Metals Copper ores. 

Number of men employed 2 to 5. Variable as the work requires. 

Production Rate No production as yet. the company is engage ' d in dewatering the 
shaft and getting ready for leaching operations. 

Hilling and Marketing Facilities The company is making preparations mix for leaching 
the ore, which they expect to mine from the Highland shaft. 

Present Operations The old shaft, where the former lessees, Odell Still and John 
Still have worked fer some time, has been abandoned, and activities h~been moved back 
to the Highland shaft. Work was started there about April 2 according to reports. 
The Highland shaft is now being dewatered, it being reported that it is now dewatered 
down to the 250 ft. level, with another 100 ft. to be dewatered (shaft 350 ft. deep). 
A hoist house has been built and a hoist has been installed. A site has been prepared 
for leaching operations, a number of leaching vats have been built and several tons of 
cans have been stocked to be used for the leaching operations. Electricity is being 
furnished by the REA. No ore has been mined as yet, the mining operations evidently 
awaiting the.. completion of the dewatering of the shaft. 

Remarks The writer hopes to con~ct the officials of the compn~ on his next visit 
to the mine and obtain information in regard to the company' 5 plans for operation. 



. DEPARTMENT OF MINERAl... ~ES()uRCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine I Highland Mine Date Feb. 15, 1956. 

District Turquoise District, Cochise Go. Engineer Axel L. Johnson 

Subject: Present status. 

Location Near Courtland, Arizona. 

Number of Claims 34 patented claims. 
. ,-/- w 

Owners I Hope Mining and Milling Co, Phoenix, Arizona. 
/ L. C. Mead, President, 1606 E. Camelback Road, Phoenix, Ariz. 

i Margaret Fournier, Secretar.y, 1619 Palmcroft Drive SW, Phoenix, 

Lessees and Operators I Odell Still, Tombstone, Ariz. 
, .' John Still, Tombstone, Ariz. 

PrincipalMinerals I Copper. 

Number of Men Employed 5 

Ariz. 

Production Rate Has been variable. Operators are reluctant to supply information. 

Ore Values Copper ore, mostly in the form of chalcopy-rite, mixed with a large 
amount of pyrite, is reported to contain from 3 to 4 % of copper, with about I Oz. of 
si lver and a small amount of gold. 

Millihg and Marketinf Facilities 
Smelter at Miami, Ar z. 

lave been shipping the ore t 0 the International 

General Remarks Will make a more comple te examination on my next visit to 
Courtland in order to make a more complete report on the operations. 



Mine 

DEPARTMENT OF MINERAL.. ~ESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

V' Highland Mine Date May 27, 1955 

District 1urquoise Dist., Cochise County Engineer Axe 1 L. Johns on 

. Subject: Personal Visit, and information from Odell Still. 

Location. Near Courtland, Ariz • . 
y / 

Owners. Hope Mining & Milling' Co. (see previous report for address). 

" Lessees and Op~rators. Odell and John Still, Tombstone, i~iz. 

Principal Minerals. ( Copper. 

No. of Men Employed. 5 

Production Rate. No production at present; operators are cleaning out the old 
drifts on the 140 ft. level. Intermittent shipments have been made to the 
International Smelter at Miami, Ariz. 

Ore Values. Copper ore, mostly in the form of chalcopyrite, mixed with a large 
amount of pyrite., is reported to contain 3 to 4% of copper, with a bou t 1 oz. of 
silver and a small amount of gold. 

Ore in Sight,Probable. None . 

Present Operations. Operators have been working from 150 ft. level of the old 
Mossoo shaft, which is a vertical shaft 190 ft. deep. They have had to also 
repair the shaft to sone extent, and are now cleaning out the old drifts on the 
ll.tO ft. level. 

Proposed Plans. To continue developing ore and shipping same to International 
Smelter at Miami, Ariz. 



Mine 

DEPARTMENT OF MINERAL RES_~RCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date Feb.ll, 1954 

District TUrquoise (Courtland) District, Cochise Co. Engineer Axel L. Johnson 

Subject: Mine Report ---Personal Visit & Information from Odell still, operator. 

Location At Courtland, Arizona. " 
v v ' ....--- v - v 

Number of Claims 5 ~2 -----Mame, Highland, Humboldt, Han~, Chance, and 1/2 of Leadvile. 

OWners V Hope Mining and Milling Co. 
V / L. C. Mead, President 
v Margaret ""Fournier, Secretary, Palmcroft Drive, Phoenix, Arizona. 

Lessees and Operators l Odell still, Tombstone, Arizona. 
\!' Martin Marcoote, Lordsburg, N. Mex. t' 

Lease wa s executed on Sept. 21, 1953. (Lease in name of still & stil 
Work started at the mine in first part of November, 1953. 
Lease is for 5 years with 10 % royalty payments. 

v 
Principal Minerals Ore~of Copper. 

Number 0 f Men Employed 6 

Production Rate No ore production yet. 

Present Operations 
(1) 3 men are working at the Marne shaft. The shaft has now been sunk to a 

. depth of 150 ft. The 3 men are now cleaning out the old drifts, found standing from the 
old Marne Mine workings, and removing the blue vitreol (au so u) which has been precipitated 
on the bottom and the sides of the drifts. This product will be either leached or sold 
direct. 

(2) Pumping out the water in the Highland shaft. This shaft is 350 ft. deep. 
The water in this shaft is now practicaLly all pumped out. (was within 1~07;:t. of the 
collar when pumping operations were started). A new he~dframe has beenA~t this shaft also. 
Water from this shaft will be used to donduct leaching operations of the carbonate copper ores 

(3) Leaching operations of the carbonate ores were started about 10 days ago o 

The carbonate ores in the mine dump is being leached ~iLth the aid, of water from the pumping 
operations, sulphuric acid ~ and old iron Cans and iron shavings. No water tight vats 
or containers are being used to hold the solutions. The solutions are run down an open 
ditch, the flow of the solutions being regulated by meaas of rock dams built across the 
open ditch at various intervals. 



Mine 

District 

Subject: 

Leadville or Andes 
(Courtland Mines) 
Turquoise District 

Present Status 

DEPARTMENT OF MINERAL RESOURCbS 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Copper Group Date 

- Cochise County Engineer 

Feb. 15, 

Axel L. 

Please file this under "Highland Mine". 

1956 

Johnson 

Please see my reports on the Highland Mine under dates of Feb. 11, 1954, 
May 27, 1955, and Feb. 15, 1956. 

Hope Mining and Milling Co. now owns this property and it is under lease 
to Odell Still and John Still. 
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