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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

BIBLIOGRAPHY:
KEITH, S.B., 1973, AZBM BULL. 187, P. 82
AZBM BULL 127, 1927, P 55
SEE ADMMR GREAT WESTERN GROUP - COMPANY FILE
ADMMR HIGHLAND MINE FILE
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HIGHLAND MINE COCHISE COUNTY

ABM Bull. 123 p. 52

USGS P.P. 318 p. 96

Mining World March 1958 p. 70
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DE\TLOPWFNT AND PRACEICAL APPLICATION OF HYDROHFTALLURGY

TO Tﬁu COPPFER Op S OT ARIZONA

= _The evolutlon of Hase—netul leaching technlques from the emplrlcal
o”the sc1cnt1f1c, then to the practical application has followed a familiar
pattern.. Mow w1th the chemistry and mechanics of leaching well establlshed
tﬁe Outlook is vexy favourable for an increasingly wide application of the '
proce ss; either as a primary or where concentrate mllls are in existence, as
van:au 111ary method of copper productron. '

v It ig undoubtedly true that in this locality the enormous iAstill-
zjatlon ezpense of ‘& concentrate mill is not f0351b1e vhere large oxide cooper
orebodles are concerned. Lo

: Productlon of a hlgh grade copper. conccntrate by 1each1ng methods,
n ac flrsc thought ‘to be uneconomical and having very limited appllcatlon, is
_now flrmly establlshed as the prime economical method of produc1ng copper.

Uhy thls sudden surse of rnterest" It is not entlrely due to the
] crea31ng shortage of supply and demand, or the increased price of copper,
.but the, unescepable fact that hcre no m1ne—ﬂ111 complcx can produce in econonlc

B Utlllzatlon of 1ower grade ores, 1mple, cheap methods of mining, &
_"olant whlch is simple, c0st3ng a fraction of conventlonal methods and operatlnc

. almost w1thout superv1s1on, yet capable of increasing production to any desired
levul has paved the vay to a new era o{ base—metal productlon.

: hlS process is’ not confined to the small producers but is belng
actzvely uLlllzed by the magor conpanles produc1ng 1n Arlzona.

% HISTORY

Welther reaeents suitable for leachlng ores,'nor the chemlcal
knowledoe to use them, nor the economic conditions for successful production
of metal by wet processes: came into exxstence untll comoaratlvely recent '
‘times. That is why hydromctallhrg1cal processes as a source of netals date
”back only afew centuries. PyromctallurOical plocesses, of course, have a
"hlstory Hundreds of years lonvcr, Eiat : Hrat e T I ot

Hp A Men flrst produced and used thc metal they could find free in -
'_natuxe, llle gold native copper, and meteoric iron. In the late Stone Age,
such metals were known but had no use beyond ornwmcntatlon. Discovery ofnii
.smelting ushered in the Dronze and Iron Ages, . whcn metals first served as
_uten51ls'é d veapons Pyrometﬂllurglcal method werc used exc1u51vely..
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the only technique was by cementation-_
Although this
lrras one of the flrst knowa chemical facts, its userulnecs was over- -
looked and: its nature misinterpreted. - From a practical point of view, no one
thought the reactlon useful because it was.difficult and eypen31ve to get
Ot;lllc 1ron itself., Why use lt up. in obtalnlng copper7

, The alchemlsts clung to the reactlon as a. strong argument for trans—
;mutat1on of metale. Anyone could ecasily sce it happen by poking an iron rod. '
into-the alchemlst s solution. Paracclsus and Basil Valentine mentioned the
“'reaction more, ‘soberly as early as 1500 A. D.: Not until about 1750 did irom
fbecome commonplace enough to be used as a copper precipitant. Its first such -
use was probably at Rio Tinto in Spa1n°v Up te that time, at Rio Tinto and in _

‘the .ancient (3000 B.C.) copper mines of Cyprus, the conper—beering mine waters
: ad been regarded as a nulsance b c“use they c01roded the: mlners tools.'

b i - As chemlcal knovledge ﬁccumulated and more expcrlence wltn le?chln?
as: bu1lt ~up, a host of methods for copper leuchlng were 0w:adually trled out.v :
‘Only 2 few of these have reﬂalncd. I Al et ol b LR et 2

R The ba51c pr1nc1ples of - the orlelnal process at Rio Tlnto in Spaln §
;vere eluc1dated in recent times, and were subsequently applied in the pioneer .-

comm r01al treatment of waste ore from Sacramento Hlll at Bisbee, Arizona. . An A
earller snall—scale heap-leachlna test at Bisbee was a failure, due to lack of
‘knowledge of proper operating methods. Later these methods were détermined by |
”fleboretory 1nvest1?at10n, followed by a 35-ton test at Douglas, Arizona on sand '
-tailings from Tyrone N.M. and by pilot-plant work on a 20,000-ton pile at e,
"_1yrone and a 10 OOO-ton plle at Blsbee.

. :Pesults were sufficlently encouraglng to recommend the treatment of
_ ASecramento Hill ore,.which resulted in the productlon of copper from thlg;
mﬂterlal at lover cost then other convent10na1 methods. JF

,"34‘ The pooled knowledoe and experlence of many experts in the field of
3 thrometalltrgy ‘has developed the production of copper by this method to its
f!oreseut state. -Greater efficiency and refinements in the technique of chemical
'prec1p1tatlon'of copper w111 replace conventlonal methods in the near future.

s N R Y aROLOGY

; fhe beddlng rocks in a tynlcal norphyry copper district-includes
arUOnatc "shales, sandstone and possibly volecanics.” One of the striking: ..
© pects of porphyry coppcr deposits is the variety of lithologies and environ=-
‘”ntnte A whlch they occur. Peyxonally, they may be found in shleld shelf, B
_or’geoeyncllne.; ‘Locally,’ they may- be’ found in the 1ntru31ves ‘such as’ schlsts,ﬂ]
' te and sallc to. 1ntermed1ate volcanlc rocvs. Foldlng and e




The duformed rocks are then anaQed by intrusives. Monzonite,.

quartz mon?onlte porphyry and grandorite are the most common intrusive rocks'

' s oclated w1th copper dep051tu._ The age of most of these intrusives range
- ) The tho al and cHenical cffects of the 1ntrus1on

. The next stane visua llaeq thp revival. of faultlng and the formation -

Holig brccc1a pipes" and shattered zones in the intrusives and invaded rocks. The.
¥ 1 kelzhood of an associated porphyry copper orebody at depth may be suggested
by pllmary cooper mlncrallzatwon in the pipes. The magnetite deposition ]
uauﬂlly appears to have occurred during the transitions from the high tempera-
ture stage to the low temperature. sta wge of sulfide deposition. Where carbonate
. rocks: are: present, substantial magnetite orcbodies may forin. The close spatlal'
relatlonshlp of: the magnetite to the intrusive te mpts the belief that magnetite
'hovebodles in ‘carbonate rocks are due to fluids emanating directly from the in-
i trusive and attacklng the reactive rocks but where it occurs as clots in the
“b“ecc1a plpes or as velns in intrusives is clearly a later sequence.

- MINERALOGY

The pr1nc1ple mlnerals dep051ued during the hydro thermal sulfide

sLaﬁc include pyrite, molybdenite, chalcopyrite, plus bornite, enargite and

, other copper sulfides. It may be noted that gold and silver may occur with
_several of the above. —

. The primary porphyry copper orebody irncludes copper, iron and
related sulfides and related precious metals as dlssemlnatlons and fillings
0T prgv1ously opened fissures, stockworks and breccia pipes in and near the
“intrusives. Then the next stage of evolution involves erosion, usually with
an attendant fluctuation of the water table. Oxygenated ground water comlng
in contact with pyrite becomes rich in ferric sulfate and sulfuric acid.

These strong oxidizers dissolve copper from its primary sulfides above the

- water table and precipitate it at or below the water table where the solution
becomes dilute. In arid conditions, as in Arizona, with moderate erosion

. rotes, the water table descends and the process of solution and deposition

©. is repeated until a subhorizontal blanket of secondary copper is laid down.
This process also represents a substantial up-grading of primary material,
thus the name ""Zone of secondary enrichment’.

The enriched zone commonly is overlain by an irregular zone in
vhlch secondary copper carbonates, salts and silicates with local cuprite
and native copper are spectacularly displayed. Over the combined primary and
secondary orebodies oxidation products of pyrite, primary and secondary copper
sulfides and molybdenite may be recognized.




AMINbPILOGY (Cont d)

In summary, porphyry conper bodies may be large, low grade ore-
bodics dominated by primary and secondary copper minerals, in disseminated
grains, stock works, veinlets and breccia pipes and vein fillings superimposed
- on an intermediate to salic intrusive rock. The orcbody may be steeply
 dipping pipe of primary mineralization or may b¢ an asymmetrically shaped
‘mushroom with the cap representing the secondary orebody and the stem the

© . ‘ primary one.

The size of orebodies may be between 1,000 feet by 1,200 feet and
3,600 feet by 9,000 feet. The oxidized zones average 150 feet with the en-
"riched zone above 300 feet. :

TCPOCRAPHY

'In general, most of the copper porphyry deposits of Arizona are
“located in hilly to mountainous arcas. The arid conditions of the country
. makes the drainage pattern of the hills one of wide gullies or ravines with
- slopes of 100 feet or more above the bottom. This allows the inexpensive

~ building of the leaching heep..

_ The chief initial cost of the operation is building the launderers
and the necessary storage 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 heaps and where possible gravity feed the
preegnant solution to the laundecrers. Therefore, if possible, the central
location should be first sclected for the plant and the central ravine pre-
pared for the heap. Normally, the first thing done is to use dozers to
smooth out the sides and floor of the ravine, remove all vegetation and make
‘a uniform slope to the bottom, where a retainer dam is built. In some areas
- where cloud bursts are expected, it is advised to install in the central floor
of the ravine, the length of the pad, concrete pipe to drain off this water.

A The floor is then covered depending on the area, with mill tailings
o OF other fine material and mixed with cement (soil cement) and rolled. A
second method is to put down a 4 inch pad of asphalt, a suggested size 200°
x.700"', Three or four feet of fine material is spread over the entire pad,
followed by about four feet of fine to small material. This is spread on
the floor for protection. On this base the heap is built.

A second heap could then be started as acidified water was added
to the first. From time to time a dozer with a rooter would be run across
the pile to change the percolation pattern of the oncoming water. In some
instances after a heap has been in operation for some time, holes will be
drilled 50" or 75' in depth and smnll charges exploded again to change the

;r?_percOIation pattern. In the casc of the Blue Bird Mine near Miami where
.. eclay in the base rock was a problem,'2 piles are alternately irrigated with

the leaching solution and additions to the pile of 4% to lO' of ore is udded
"when copper recovery in the pregnant solution drops.'




“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 to be washed out a vent in the bottom front of each vat. There is
normally 1 foot drop in elevation between each unit. Each unit is also built
so that it can be drained and flushed without shutting down other units. The
period between the flushing out of the copper cement from the leaching vats
varies with the amount and rate of copper precipitation.

The copper cement flows with the solution to another concrete pad,
allowed 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. When ready ror shipmeant 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 of 10 pounds of acid per ton. This may vary after the plant
is in operation to get maximum cfficiency. With 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 H.,SO, per
ten 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 new entrant into the
iron supply field for leaching is the use of sponge iron made into pellets
from magnetite ore 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 obtein.

CHEMISTRY OF PROCESS

Although we are primarily 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 chalcopyrite last and probably: very
incompletely., 3 i




CHEMISTRY OF PROCESS (Cont'd)

() cu

Regarding chemical reactions, it is believed a number of the

following probably take place, but their relative importance is obscure. — -

. (1)7 CuO + HySO, = CuSO, + Hy0

9 4) + HZSO4 = 2FeSO4 4

(3) 3Cu0 + Feqy(S04)3 + 3H,0 = 3CuS0, + 2Fe(OH)

0 + Fe(SO + 2CuS0

(4) 4Cu0 =+ 4F6504 + 6H20 + 02 = [}CUSO4 + Z&FG(OH)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 precipitation may have an adverse effect in tending

- to plug the porosity but is prevented by maintaining acidity with the

addition of Hy50, to the tailing solutions. It is not known where the iron
precipitates, but it is probably high in the column.

Maintaining the iron balance is of course important. Theoretically,
so far as iron 1is concerned, reaction (3) 1s more or less balanced by the

eprec1p1tatlon reaction (5)

'Cuso, + Fe + FeS0, = Cu + 2FeSO4

4 4

As a matter of fact, in the above equations (3) requires only 2Fe
for 3Cu while in (5) 1Fe to 1Cu is returned to the circuit.

Both free acid and soluble iron salts may be produced in the heaps
from the oxidation of pyrite and maintaining an iron balance is in theory

quite complicated. Practigally, it is a matter of adjustment of conditions.

Copper sulfides are probably dissolved according to the following
equationss:

(6)  CupS + 2Feq(S04)5 = 2CuSO, -+ FeSO, + S

(7) CupS + Fey(S0,)3 = CuSO, + 2FeSO, + Cu$

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

4FeSO4 + 2H2804 + 07 = F62(504>3 ZH')O

The production of iron salts and free acid from the oxidation of

. pyrite has to be accounted for and the direct oxidation of the FeS, to produce

02 and iron oxide may be written
| 4FeSy + 11 0y = 2Fey04 + 850,

This reaction starts at comparatively 1ow temperatures and may

: have a’ measurable velocity at ordinary ambient ‘temperatures. ' At any rate
lithc reactlon belng strongly exothermic, a heap of pyrlte, if not properly




CHEMISTRY OF PROCESS (Cont d)

-'ventllated and controlled will Lvenuually burn. With the porphyry ores of
Arizona, accumulation of heat and large temperatures rise are not possible,
althounh 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 contains a predominant amount as oxides, then this

. process is accelerated with the addltlon of sulfurlc acid to the irrigating
, solution.

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 where copper cement is
precipitated from this solution. The solution tailings are then pumped back

. to the surface of the heap to again percolate through the ore and the cycle
s concinuos 1ndefin1tely.

PROCESSES

There are two basic methods:

(l) In-Placevleaching
(2) Heap 1eaching

The latter "Heap leaching" is the most commonly utilized and has
' the widest application.

In—Place leaching:—

_ This method was developed in those .special circumstances where a
body of ore exists above old workings. The technique utilizes these old

- workings as a sump to collect the leaching solution which has been distributed

- over the ore surface by means of 4" drill holes located in the vicinity of the
shaft. - . ' - ’ & '

“A,shématic drawing of the plant is shown.
L Recovery of copper depends first on the quantity of ore available
(2) the acid content of the applied solution (3) rate of application of

o acid solutlon whlch is related dlrectly to the porosity of the orebody.

Size of the Operation depcnds on the availabillty and: distribution
of suitable underground worklngs which act as a collectxng sump.v




MECHANISM OF PROCESS

, Due to the nature of tlie host rock. blasting will produce a
relatively small size, in additlcn wien meisturce is applied a further dis-
integration of the rock takes »la:e, bence crurhing of the ore is not
required.

‘ Dissolution and removal of copper from the interior of pieces of -
‘rack evidently depend on two wma’n physical Tactors, namely norosity of the
rock and capillary action,

The fracturing and shattaring of the porphyry host rock played a
~vital part in preparing chamnelc for the paossage and deposition of the
original primary sulphide ore.

- - This fractured and shattered character of porphyry ores, which
; makes them both permeable aund porous, makes thezir upper oxidized zones
< -especially amenable to leachingz.

Accordingly, materizl carrying sccoadary copﬁev is amenable to
heap leaching, while rock carrying primary copper may only be amenable if
-sufficient porosity is presecnt.

It seems certain that thce only way leach scolutions can contact
copper minerals enclosed in aay vock is by reason of its porosity. It is
also evident that solution cannoi be removed after contact by 01d¢nary
washing. However, a process czlled 'reversed capillary' action may be
counted on to bring the solution ito the surface. This gives an idea of the

- amount of solution theoretically necessary for the continuation of the
leaching cycle.

The heap is thorou,ul} socked with soloticn vhich washes off the
soluble salts on the surface. TRoversed copillarity then acts to bring
further  salts to the surface of each nicce of rock and the cycle continues
_until the copper has been-removed. {Jn actual practise 1t is considered
‘that 80% - 90% of the copper is elvgained. )

s No greater amount of soiucion thor is ~eeded for this purpose is
“required. A larger volume simply mesns more dilute effliuent solution; the
. usc of an excessive amount of snliutlon dig unnece sqa1y and undesirable.

DLSCRTPTICY OF PROCESS

i ", The site is first iamndccaped to promcie drainage and control

. run-off, then some form of waterproofing is laid to prevent effluent from
;Qsoaking-lnto the ground after percolating through the dump. Water is pumped
to the dump surface. .This water tcmperature is seasonally constant and is
]ac1d1fied with H,S0, to increase copper recovery during percolation. It is

. common - to utlllze a bulldozer cquipped with a riopex. on the upper ¢u1tace of

»

the dumpfto prevent pdele° forming dar ng 1r"¢f1t101 and by vrovxdln




~ DESCRIPTION OF PROCESS (Cont'd)

furrows to improve aeration and to direct water saturation of the dump
surface. This technique improves percolation rates and contributes to
percolation uniformity.

. The pregnant solution follows the contour of the waterproof pad
: }:“ﬂd is collected in a basin near the precipitation plant, From here it is
.+ cirected to launders loaded with shredded or crushed cans. The copper in
. solution displaces the metal from the cans to form copper cement containing

i about 807 copper. After the final stages of the precipitation, the solution
. is then re-eeidized and returned to the heap to repeat the cycle.

PRESENT APPLICATION

Within a 100 mile radius of Tucson, Arizona about 12% of the world
~copper is produced. Here are located huge miils and smelters often in sight
. of one another. Sam Manuel, one of the largest underground mines in the
.. world, is located in the area. Centres such as Globe, where three mill-
smelter complexes are located within sight of each other Ray, Winkleman,
Mammoth, Twin Butes, Safford, Bisbee, Douglas, ctc. The list is long and
impressive. Here are located the largest copper producers, such as Kenicott,
A'S & R, Anaconda, Phelps Dodge, etc. At each centre huge leaching piles are
in operation or are being prepared for production. The largest U.S. heap
is being developed by Anaconda. This heap will eventually be one mile square
- and 1,100 feet high. Ore at the rate of 150,000 tons per day is being dumped
on this pile. '

‘This gives some idea of the magnitude and the importance of the
ﬂ'leaching process, A simple, cheap method of producing a tremendous amount
. of copper, which will undoubtedly affect the world demand.

" Ta S. produces 23% of world total copper.

B.C. PrOduces 1.05% " " 1

SIZE OF OPERATION

. One of the most important advantages of the "Heap leaching" process
;3_ is the possibilities for expansion. This expansion may follow one of two
'. courses.

W

';(a),'Expaud the original dump to massive proportions, as is practised by the.
... large operators in the area. These dumps may contaln several million toms,
i and w1ll take many years to leach. :

l(D) Develop a small primary leach pile, taking full advantage of a local
,ully Surro nded w1th ore to mlnlmlze the dlstance ore must be moved . Then




5SIZE OF OPERATION (Cont d)

‘oxpand thc operatlon by utilizing additional local areas in which to deveiop
heaps pumplng the pregnont olu ion to the central plant. Thus, the operation
can' be’ expanded to the maximum cur:31ty of the plant for a minimum expendi-
‘ture.ﬁﬁ

: It is economically fcasible in the first instance to limit production
“to one heap of about 500,000 touns. Leaching can commence when a heap of
‘approximatély 150,000 to 200,000 tons has been built. Appreciable recovery
can be expected three to four wecks alier ivrigation has commenced. Copper
L5 ~content of this small heap, considering an average value of 1% ore, would
‘.7 . amount to $2,000,000 gross at prescant day prices. Thus, with-a returning

. cash flow the operation can be cxpanded to major proportions as funds become
available.

; A feasible target is to program production to produce 50,000 1lbs.
of copper cement per day with a gross value of $750,000 per month.

STATT RRGUIRED

1J;'?1. ‘ Due to the simplic iry of the installation and the fact minimal
B "’_Superv131on is required for a coatinuous cycle operation, an adequate staff
will comsist of a supevvisor -nd two day men. Later, as the operation
expands, additional semi-skili~d and unskilled labor will be required.

Staff utilized at Miami Copper, where 50,000 1lbs. of Cu is pro=
, duced daily, consists of 18 men. This would be modlfled in a heap operation
S to:- 5’

Precipitation Plant

7 day operation

1 Operator or pumpman 3 shifts

1 Equipment opcrator day shift
1 Cell weasher day shift
1 Foreman day shift

Malntc“‘“c: SEEXy

5 day operation

1 Pipeman ‘ day shift

1 Mechanic day shift

1 Electricien B day shift
: Administration

1 Man

TOTAL 10




S L = ""“\.‘

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 irrigation - 2 1/2 months from start
Production begins at end of 3rd nonth

Production at 4th month = 50,000 ibs.

4th Month 50,000 $25,000
5th Month 75,000 $37,500 gross
6th Month 100,000 $50,000 "

Net recovery without taxes  $37,500 monthly
Net return end of lst 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




D)

Productibn Expense

Acid
Scrap Iron
Variable costs

Overall costs

Profit Potential

With copper selling

1.5¢ to 2¢ per pound of copper produced

2¢ per pound of copper produced

10% of copper recovered

20% - 22% of copper recovered

at 50¢ per pound, the cost of pro-

ducing same would be 11¢ per pound ox a profit of 39¢ per pand.
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Tovmsialp lQSout}d, Renge 25 Zast, & & S R i, Cochise County, Arizona.

...c....OP IDJ.. RIPORT O INVESTICAIIONS
0T The
Chura Drilling Brobram by Sunshiae Mining Coumpany on the Big Begr |
.\.mrw Inc.; Great 1"este ra and Lc;-ac.vil'le Groups 6f claims i_n thé Tur—-
(1110:1..-';";) Aining Dis r:.ot Coc}r 5o Covnty, ATizonit.
3y Edrl F. Zlstone, Proloct Lffm-a.ger, January, 958,
IHTRODGCTION
Tue S:unahine I"Iining Copany on February 22, 195’7 entered into an

agreemont with Big, Bear m:mmg, foe., to Jom in tlw e)’plorqtlo*m and

. :.cvelo Adentv of ceruam lode mining cle lm.::, leased by B:.g Bear m:mmg, Tnc.,

‘fron .iope Liining end ‘zlllinr Compeany, Inec. AL80 on Ilebruary 22, 1957, a

Joint Operating Agree:aont vas exsecuted by Sunsn ne and Big Bear covering
tase developnent end operation of the lode mining dlaims._
The clains, ownad by Hope Lining and iilling Corpeny, ‘Inc., are in

two g,roups.' The Leadville group consists of seven gauented clai; us, Lead-.

f2ile, ‘I‘ur*uoise King, Nox rthern L 'rr‘ﬁt, Copper Bug, Y.-'estem Belle, CGrey

“Ale end Headligat “nu one unpatoentced fI‘&.CulOD. 1 cla:.m, th.a Winchester,

situsted in Section 17 and Section 20, Township 19 Sou‘l;h, Range 20 East.

The Sreat 'L'.'e_astern groun 'consists of 22 » on’cod cla..ms, Ahce Blllie,

Caanco, Ca:Lc.;rfo .Clinax,Clinton, Dorotay, Zdiin, Lstner, Fairview, Fracumn,
2 J°* . -u -/
dy, Hawl—: Eye, Highleand, Homo, Hwibos, Iowa, Iron, Mame, Mary Wine,

{8

Lionereh, Sanpson and Sterr, situated in Sections 26, 21, 16', 28 end 29,

m

el




per hour. :Holes hexe oberted with & 15 inch Star bit and eased into the

sulfide zone with 10 inch (inside dizmeter) casing. No'cusiﬁy'was lost._

. The-contractor cost per Toot of uole drllluﬁ, 1aulud1ng 9000 fo“ mooll;-;

-

s zhvlon, was $4. 92. 'nbnaYln. $L.00 per Toot. Couu of ureparlng drlll smtes

VO.UB por foot. ,‘ B ‘ ﬁ-\ ' 1 8 e ¢ : ‘:”” : E

Do i ACKNOVLEDG BENTS

?#bliéhed ﬁofks.covering the erea of this property are: U.LS//G. é{>
33 530, 1911, by F;L. Ransome, The Turquoisé‘Copper hiﬁiqg 9&§trict;7
Arizona;'ﬁniversity of .Arizona Bulletin 123,11927, by ldred D. hllson
Gao;05y qnd Ore Deposits of tae Cbur luna—C¢eeson Reglon, Arlzona' end
Gco;o~1cal Survey Professional ;aper 281, 1956, by I 10s Gilluly, GanéraI»F
'Geo ogy of Cenural Cocnise Gountj, “ri,oéa.l In adaition s_ort urlt
.oports oy ﬂorbes “oba“tgon, C. J. bdrle, John U. Cole, J. S. Coapal, anu'
;’Glclanq i Conwell were aveilavle for study. : | _ftJ
Grateful acknowled@ément is made %o Wayne ﬁ..ﬁaiiécel Geblééist of

ne Aor; Counuy Land Company, Nowman Ba s»more Geolovlst Tor the Minerals

\l 0

loratlon Co.; “nd ~‘uge:nc Yoakoa, an old “ime resident and'the.Only'in-

“ao;tunu of tae old vown of Courtland, for their communication of mowledge

and iotory of Geolo"y and workings in thé érea.: V? f .:-'7r TJ

ot

LOCALIOM AND ACCLDSLQILI“Y

”he propert is accca51ole Iron Ll“ridu Ar;vona about lé:nxles o; o
pervy ’ s 2 f

good counury road.. Llfrlda 15 a hemlet with a: lOO plus inhabltants on State i

“;“”“j 666 26 miles North of Douglas, whcra tne Phelns Dodge Covper

~mul ser is locaued. The neur35u rullway tabzom for shlyﬂen* to smel e?s

'

o at ElxﬁaSQ‘or uiami lS at Coc11g0,1°8 mlle TN the No:tn.»lvfl

;i
H




 yszoin RIS, Y cbmm “AND VATER SU?PLY &

.L..lI.I‘lGa 1 c.ehtru.ly sxt ed in the Su 3} ur Spri g ulley, a bI‘Oad
ol;un bounded on t‘le .Ve ‘c by t.m urac-oon and on the Las‘b by tne uw.::.ssne.’m

',‘.‘.om“m.n 'lhe Tur vuoz.se Listri ¢t is in ma Dragoon mounmms. ‘Iater :.s

AN ...vm‘t.:.m.o Lrou wolls fo:c' uf*m.culuure in the Velley. y‘oical dosert s‘nrubs g ®

T oend cactd covexr: the uncultiva'boo. pa“ o:‘ he \mlley ano. uplands. Torronuuzl

r_a;.na curlog J'ul,,r and MUE’\ISu aCCO'LI.u‘b for mos*a of “cl.o ewmatecl annudl

*_';‘c"ini‘azztion of 8 %o 11 mche.:. | i v, : j'
"I’.".’ell‘.._s__;i.n' é‘ne vi_cirfity of Courtlas .@ havo oroduced from 20 vO 50 g:—.llons

pe _-;‘1.13.ﬁuue of fr esn Ax»;&'b.ea.:.' It vis"l ely ’cha'u the Leadvn.lle »To. 2 snam

| cu.z.o. produce aoout 1.20 &ullO"l p er' s .3.“1ute, and the H:.ghland .umi‘s, dbO’d«. 50

-ﬁ;‘g_x.lons po*- m;muce g ou.;tqola ‘for mil lmg ylu'POSGS- Apprmma‘cely 750 ~¢.llon

uu.q bo needecx ;or mlllnu lOOO tons per aay so mat a\ddi mnal sources ol

TR ] waver would heve to be aevelonod in Sulphur Spring, Valley.

}Gc or ding o Ranso.ne, - R‘..nno.“e, I«‘.L.:, The "‘urquo:.se Copper hmlng &

'.;...,..'r“ ct wuon.a, s S. Geo S. Bull. 530, ﬁ.)ll "'Coppor I;u.n:x.ng on an Lup roan

«

sou la ber'an near Cour..lc.nd on 'Lﬁu m._wm, cl&,.m u.oox..t »ho year 1.90]. ano. is’

10807 A
I

xe >o ad .‘cha" .thlo mne ylelood aboud %_leO OOO .Lrom a bodj ol om.dl 4 ore

e
o

8%0

ud near 'bne c*m:fe».cze., In 1.90'7 d 1908 unere vms much act:.v:. vy in 'cne

_vas..mi"y of Cou.:tland and emengiva p“os ac‘cmg «.'as carr:x.ed on c.u bave“*al

-'G .:, &% ’xestern Copgar Company. The worx a.s a wnole was ramer dzsapoomu:mg : g
aut tne Cuume‘c and nrn,zona Co:.r)cmy ..»111;)1)6(1 15 OOO to 20 OOO tons of o '
"o..ndn.'fed copper o:r.'e i‘rom the Gex ua aime, and the Crroat Nas‘cem Copnex- :

o..‘p‘my had produced at the time of 'nsn, aoou., JO OOO tons of ‘ore ;.rom. t..o"

v

,‘mry m:l.ne, wnicn is on tho sauo oroboay ‘as %ho Gorruama. Abou‘b 250 OOO ~'rs

. bluces oy rnelps Uod{:e and Oomgmy, the Calumot aud. A'":Lzona Company, d uaa 3

and some |




- wnd Iiame, bo va o.m\,d oy tde

VlSlu mii- ompmy was snio‘nna

el

Lub cquent history is gwen Dj 1.11.;0;1-\»11.;011, a..ldrcd D. ) Geolo'ry md

Omo D..po.,lts oi' tne Cou.nlund-Gleeson RC.E_,:LOII .L.mzona U. of Amzona b\ul.

(43; 1.9..7, - a=‘ :C'ollow

.:?u amlro“d cont anies “the .u.:c-l'?on Eastern, and the El’ Paso and South-
) . > Sad ;

i_‘westem amld rallroads J.n\,o ‘the district m 1909 the former from Cochise

oo

lurfermlna "n ve been idle '.,mce 19‘30. it _i‘. .uoted by Wllson, "Acco*al & to

__J-‘ Young, .Tr., Hreszden’c 01 the ((:z'eat 'hesuem) Company, productlon

i

'::.n 1901 acounted to aoout lOO OOO xm:rtn ol O}.ldiZud ore from the Numbot

M'm, and i’or 1909 198 O mcluswe it't ci 170,x58 tons, prmclpully

:com t.m --xary emd suli‘:.aes 1*0&1 whe Irls;u‘.'lO. : S:Lnx.e 1920 lessees aave bwn

L'::.cm,.n\_, sm:;ll falrly steaay s.lmmentg, mamly i‘rom uh&llO'W worhln( So Tha,

Aprouuc‘c.n.on for 1943 amounued to 3.44‘) ton.; oi‘ ovn.dz. ed ore,l‘ and 740 tons 01

dfida ore. u

,‘>— s

__,wluw‘o :..“d .uI‘lZOn& uinme, OompM/, abou‘o 1907 “uller and ’\Ieary, ’aoout 1.91

»"_"mc l\xeec.les .nmmb &nd vmeltlnfr Co.muny about 1916 and the U.b. Smel"cmg and

“our.m.,, Co.many in 1916-17. i None of tnese opcrations resul ed :.n procucnon

‘ Copper Compmy.

Trom tho M.,vy ....m.o, s tno rme o 9-50 cars_

mu tne lutuer i’rom Dou"lus, Copv)e* *).codactn.on reachod a poak in 191z, ‘I"u.e

e orc V'&o iound but the work vas :Lnally e.bano.cnod......*;he

5

f
’




=0

-+ Wilson, the monzonite porphyry was intruded in Carboniferous time, rollowod by
,the intrusion of what,na calls ouartz woamonite porpayry dikes. P“l‘ary

‘miﬁeralizaﬁion'is considersd to be reluted Lo the uoijnjry.

. Foo; in ‘s eurly auys ‘of miaing was velicved .to be oxialzcd ore caught e T A e ’

‘u} zuab iuulu phuno botJoou Carbonilorous limeutone and bolsa quurta $oo. L

or pyr;to end CdulCOerlLG in Abrigo llncs:ono qnd taa oxidized outerops of .-

iiines ere contained in this comparavively nerrow bels of Abrigo.limesohe.
Plate B i, S _ L i
Jaderlying the Abrigo linestone and fowming the crest of Turquoise Ridge is the

'hard;:medium to fine grained, sll*ntly cros

LA : ' : (ol O |
e . : .

i

”'a oru mlnud from the -ary, Gormania, muld of Sunshine and April v A o

’

Tne othor tyaa 01 oredody cn vhe nrouorty consis s of “eplacemon: deposits

Taese deposits. - _ e - - o _ ' -: f}
”here is an ex trcma.conpleﬁlty o; the structﬁre in the subjecﬁ arec and.

its sol"*lon is rondored wore: difficult by rock ¢ .qu tien, dwing‘to nydrothér-l'“

mel metémorphism and the weatheriaz of the rl y erltic matarial'th;t is so

widespread in taese rocks. The suliuric acid fomied during weatheriug hecs

ered uﬂO rochs S0 drast;calxj as {o render dublou" the distincticn between

',-such‘formations as Abrigo limestoae, Coppor Bell.e monzonite porphyry, sugar

loaf quaruz latlue, Tu*gu01ob granite aﬁd ap>arcn*ly later quartz porphyry .
instrustions. Raasone, Wilson and GIWIU¢J nave “eeognlzed }nconsistencies

ia their discﬁimin&tion and tho wris er has found mqny rock type variations

th&t'éﬁe impgss;ble to ddentify positivcly. ‘

o

ks seen from the gcoloU/ map Ylate 5, tho Ldrigo limastono foras a

uc;t of sueeyly castward dipping strata, intru by quu-nz nonvouzuc oorguy"y,-,F
Some diKQS‘Of felsitic material reae“bllng quartz l&vlte and 3roo¢blj a sill-
like body of quurtz letite, alonz the eastern foot of Turquoise Ridga."The

Lo, Leadville No. 2, Musso, Huwbot, Leadville No. l, “~Astrou ana cl.endon

e ¢

5 bodded quartzite. ;. V¢




ey ;‘.Au Lisne orcboa" "~e*c seca on the 100' shalft level

"-féco ivid

T”ggu~'“,s is orcogai" due to the rnnotlmwon oy &ahlmlngo

‘r}u;baon quartz-lublue und wqut muJ bo the cUn;*1uation'of tne same nass ouber
‘iboth ulQGJ of the’ arr0jo souie loOO . rortn whore *uC'rtream bed crosses

: 2urquo; e dl“g and ueaanlle ClaLuu-

“W;usg ce ana aao"e tne lOO ft.

0 e Uho mexdbawa talclmess of Bolsu, cstimesed 500 foob, is beliovod o uave
N S0RY: Ll :

Deon thrust Iuulted upon a surface of intrusions of post Cervenifoerous granite
and monzonita pornhyry.

K PR

is‘a léw giado pyritid
rc‘ cnonb of Favorable line boaa and 19 confined into -a tenuulixe structure’
»mp) xxmamelj 250 L. wiée. ‘Sos Plate 6. On shc west ;ide the bounding structuia
18 c.zhard, dease, ﬁ'na"grair.'cd felsitic dyke &lpping west ab .400., . i[aving beon

.identificd in & C D no. 14, its strike seams regular at North 15 ¥est.

In the center or peuk of the tent-like structure, are a numper.of nearly .
! ',"' s

verticel shear pl 163, with little moveuent, bub arownd wnich there ars envelones

oI alivera 1on “*nerals. On

cb

“o tho west ol the'tent—liﬁa structurc on the Meme 100 level is seen a

: i

flut.lying;fau v plgne with_considerable displacement, dipping west-southwest at

5 10 degrcesl lnero caved up Yo the fault in bova west crosscuks, slivers of letive

: > ey y
N and ‘qua rtz Lou zonile porphyx y dikzes were Tound in the fuult breccia. On tae sur-

'

Seen that &t least ong thrusti fauls hes D 'shcd BOlcg qugrt213c Up over.

i A

AHowi ige llmeva e. Gilluly has mowpcd a aumber of thrust faulss east ol th

ninin
€ linin

grﬁa S0 therd may be several more flut dipping thrush ul*s bot‘aen tne urface,'

vf“y)*oxlmauely 400 Av- vreater than 1ts measured ;lcﬁness elsewqere in. the area,

.

Ui *he surface Soutn and uo,t of ‘tue Mume shald is an outcrop of _ gillnlike

.

o e

the
This OOQJ ot latlua nay lie beneabh uhe

a

 Meme level 1n saucer-llke_body throughoutjth

he east side of the center vertical shear planes are -
ol minor f&ults which dip steeply to the ecs} ,uS does’ taa bedding. The deane
wult sc Lo cub t&houen and dloplace the ore zone.

d the unam“" ound workings. The {hickmess across une.outcron of Drxgo l;me is -~

DS on i

t
!:




(9%
.

50D moles Arilled 50 far indicate an arouw &.ony theo eusy edge wierc ‘o amall

. enwiched wono may bo found. So Pt 7. Holes wiil nwivers

oinly dindicate’

“provablie placcuent or Iuriaer proposed noiles to tesy the Prowosch it Ared.

. fit & L Tota s by .
80D L .Lnue‘:va.l 180 o 155 f3. - hverzge. o) '780 Cl , Sonets ERC
x W 3 . nv{: ' " ’ ki . . -'l" g AT . . ‘
y tomy ] :w . :
W 4 oG ¥ : ! : . . ,
i B s _ NOLO - ‘ o .
;l 6 ) :'. g G . . 105 "60 l":b ;to :1..:1.4.‘/\”’) Cu.o
e “ o g~ ) 99 A0 £5. 018/‘; Cue - i
S . . B0 ™ 90 f3. 2.8665% " 0.06 ‘
7 g i : $180° M 1G5 Tt. O.-SO';: " .
\ w 1o | . a0 ™10 o, 0. 6545 o
’ w 11 i 85 M LE5 9. l.ll'/j n 0.17
woas 1 , 150 " 170 I%. 2,456 Ok
wooam oo Le0 M 200 It 0.4L% ™ 0.04
Ly, .- 185 " 185 fi. L,02% " 0.46
L= L 75 ¥ 155 4. 1.25% " 0.07
,Using ple averases only it is seen that the total copper assay is 11285

" %iiclmess of ore bed is 35.4 f¥; {hiclmess oX waste above the ore bc~.~ 111.9'

fao%; " then theré would be a waste to 63:0. rat . o“ :.l to l,' aSsmning a {.‘-5 dc;t;:‘e'e
A p:.* slope, 14.\11011 is cartaln,.y not l)TCSCuvly &mOs."ﬂ. bub isar onabla Guawuuv‘cn-' B
; Ii‘,aJ,l of uhe arsa ;.s .snowa in the Propoved Pit Plan was underlein with -
it 58.4% Tt :o;L‘ oras, wiich is en asswued Iigure, there would oe c.v ilable 1,345, 5'20.\,»/‘
) ! : ‘ ;. . :
' T“cons,' -and there would have to be wmined 7,5.66,63.% tons of yras_te- %o recover 1%,
: o:bv & ..otul o3 lu,lS 05 W bS 1/% ¢ per ton - 5&53,137,384' or $L.75 pér_“con
'of ore iecovél'ed, i | T . | .
Tor ar:.llm(_;, exploration and %esting g Ly $ ?,50,'000.'
Aowill of 1000 t.p.d. capacity ; : .0 7. 8,880,000, -
Drills, saovels, trucks snd other plant oyviznent 750,000.
Ooeruunf* capital T . b ~ 500,000,
: m:.nmm gstinated C"plt;.l ' - $5 '7:>O 000.
Then for 1,845,520 :ons, t..c“? would nave to b0 amoru.zed $2. 05 per on :
%0 reco.\re' the om"-wnal mvestmom.‘ . | ‘
On “l‘/a Lor coa.cenwanon m th 8:)/0 recovery in 204 "concentratés,.:fthd':
: ec_o‘nomics ere a8 foll‘ows: | : £ N e i b
| ;\aua.o o... c.onc. __gq_ = El.4




ace 3 400K - 104

- B 8”.50 EURE R ST

480 eon 3
'plus aversge gold val. 23¢ wer ton Tor 2l.4 ton Y 4,98 e
Slus aversge silver val. 7 4 ¢ vex ton for £l.4°%on  __1.60
, 2 0T ke 80
- : : o E $92.02
. Less heuling and freight ~  5.00 ‘ ; e b ln gt 0
;o " opentment chuarg ' &.00 P A
i 13.00 - : -13,00
: 4 - : U79.0% . -
) Rocovercolo value per ton of crude ore - $5.69 © . 1 FE e Yo St
- Hining cost L5 i '
P Aa.:l.d.l...n,u GOut lOOOuL)Q 1,00
; . . sdnoYvization o0
o . Royalty @ 10% - N ] i
®u LT Cost of prod. _ $5.15 - less 9L.46 pcr ton |, v
SUuE:LRRY AIVD COZECLUSION Y 7

A u“uLl ooay of ore of =n avo*uga grade ot l.llo Copper is indicated

by, ne dr,lllnv 50 far buf it cannot be said to be blocked or comulebely .
» -

éril;odllgum“u»n as it'has'not

o

son delinested in norl-ontul pro ec*"on

2

i

<2 oreo boliss.

i Geologically, there seems to be a fair chancs ﬁh ta oody of cnwlcn ed

ore may, bo found withinm structural traps ia the‘area_aSmshown on Plate 7,

viesterly from the holes drilled alouﬁ the eat édﬂa;'uv'

From en enﬂ.noe‘r"mu and VCOAOElC Sua“GDOIDV, 1» can bv gce“ f om-thé

-+

Jliuctration used, waich is only nvuotnovlch tuau tncro musw Ou & lou JO“"

- fouwnd of the’indicated grade, or & good uléCd oody ol much nlbhe gracé
Ce In tnxs c“sa the arca viiere ove hltnt ba Lound 1° considered to. be

;imited‘to the arpa enclosed in the proposed Fit Pl'ﬂ,

1y

late 7. lLiore ore

wowld most Llikely heve 10 occur from-a thicker zone oI enrlc ent. L third

o cessary reguirement, or at lesst a welcome help would be a 1arge ooo@v &n '

et y%Lca.of'copper from the present figure ol 25& per lo., -

Respecifully submit ued

lstone,

B

sufficicnt %o'bu-n continuous body. This is aue to tno Tach Ghat sevcr&l dikes

oc Ssen ou’ the sarfaca wmthln the rrogos~ d pit avea that may or may not divide
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‘Intra-Company Correspor'- “e

SHATTUCK DENN [AINING CORPORATION

and

Humboldt Office

September 15, 1966

70. Ce. E. Sundeen susJECT: HOPE MINES LIMITED :
Courtland Area, Arizona

Date

FROM: 5 -2+ qund

TYPE: Copper by leaching in place.

PROPERTY & ICCATTON:
The property consists of a total of 32 claims, 31 of which are patentel.. They are
located in the Turquoise mining district immediately adjacent to the cid towvmsite
of Courtland. As would be expected, they actually straddle Turquoise Jountain.
Courtlend is some 14 miles west of State Highway 666, at a point some 26 miles
north of Douglas in Cochise County. Specifically they are situated in Sections
16, 17, 20 and 21 of Township 19 South and Range 25 East.

PROPERTY STATUS:
The property consists of a grouping of assorted claims on which separate nining
operations were conducted from 1900 througn to at least the 1920's.

A Mr. Sam Makalla assembled the ground and leased it all to Hope Mines some time
ago for & maximum $500,000.00 to be pzid from a 2% percent royalty of the ISR's.
In the late 1950's various exploraticn efforts were attempted on leases frcm Hope
Mines. Efforts to leach the copper irn place have epparently been coniinuous since
1961.

In early 1966 Hope Mines made a leu:c-purchzse agreement with Calix Mines and

Cascade Molybdenum Corporation, botr companies with Canadian charters and with

"offices in Vancouver, B.C. This latter optior involves an ultimate $600,000 to

be paid from a T4 percent royalty of thne NSR's. '
. #|)1°4>,o4%0.ff

Therafore, there is apparently a tota! lease-purchzse agreement of $ 678655000

outstanding on the property to be pzit from a total 10 percent royalty of the NSR's.

TERMS REQUESTED:
Cascadce and Calix presently are leasing th: property on a 60-4O basis. They claim
a current production of 1500 pounds of covper cement per dgy . The above partners
wish t. increase production to 45,000 pounds of copper cement per day, but require
financial assistance. The anticipated cost to do this is suggested to be $200,000.00.
Shattuck Denn is invited to form a partaership with a 1/3 split between Cascade,
Calix d themselves and & similar distribution of the costs.

REFERENCES ;
The property is represented by a Mr. Frank Fisk from Dallas, Texas; phone area 21k

and 824-3926. The local Arizona office is at the Grande Vista Motel, Room 10 in
Coolidge.
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"ceology and Ore Deposits of the Courtland-Gleeson Region, Arizona"; University of
Arizona, Bulletin No. 123, 1927.

"The Turquoise Copper Mining District, Arizoma'; U.3.G.S. Bulletin 530, by F.L.
Ransome, 1911.

"General Geology of Central Cochise County, Arizoma" U.S.G.S. Prof. Paper 281,
by J. Gilluly, 1956.

GEOLOGY OF MINERAL AREAS:
The general area of the Turquoise Mining District is underlain by a Cambrian lime-
stone, called the Abrigo formation, which hosts the copper deposits. This is an
irregular belt approximately 1& miles long end up to 1/8 mile wide. This unit strikes
approximately north 10 degrees west and dips some T0 degrees eastwards.

The Abrigo limestone is bounded on the west by the underlying Bolsa gquartzite and
on the east by a Mississippian limestone with & fault contact. Quartz-monzonite
porphyry masses and dikes have intruded both east aand west contact zones and to a
lesser extent throughout the Abrige unit itself. Considerable metamorphism is
associated with these intrusives.

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

The ore bodies are replacement types m=zinly in the Abrigo limestone. Taey &re
generally lenticular in shape and are elongated parallel to the stratilication.
Only occasionally are they associated with faults and fractures.

The ore mined was of a low grade typs made up mzinly of pyrite and chalcopyrite

as disseminations, stringers and the Lenticular masses. Other associated copper
minerals were of only slight importance. Similarly, they were only slightly enriched
with secondary copper except at one mine cnly. It too is a limestone replacement

but is devoid of any sulphides and in fzct is characterized by earthy iimonite,

clay and secondary copper. It occurs directly elong and within a major thrust fault.

CURREXT PRODUCTION:
Tre present operators have been producing copp2r 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 copper-rich liguor out from two separate mine
shafts and thence to precipitation tanis. The acid is pumped in through 90 separate
drill holes down to the water table =t 70 to 80 feet. These acid holes are spaced
on 15 foot centers and are positioned over the old mine work areas.

The sulphuric acid concentration is apparently 1 to 2 grams per litre. It is
pumped in at the rate of 2% gallons per minute per hole. This involves a total of
200 gzllons per minute for 24 hours per day.

g L Y

The pwaps in the old shaft are presently at 160 feet. Therefore, the acid percolates
throug: some 70 to 90 feet of old mine pillars and low grade parts. The copper-rich
liquor is collected in a T=-cell precipitation tenk with scrap iron. The operators
claim S0 be able to collect some 1500 pounds of copper cement per day that averages
70 to 30 percent copper.
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ANTICIPATED FRODUCTION:

Fisk ciaims that the production can conceivebly be increased to 45,000 pounds of
copper cement per day. To do this will require a three stage effort.

1.

3s

Increase the in-place leach capacity several-fold by utilizing several
hundred acid holes ovefqll of th2 grownd they now control. This includes
the old Great Western Mines, part of which they are now leaching, as well
as the old Leadville properties. At each of a half dozen shafts larger
punps would be installed in order to lower the water table to 300 feet and
thus increase the potential leaci zone to an excess of 200 feet.

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

Increase the capacity of the precipitation tanks, presumably by a factor of 30.

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

SUMMARTIZING CORCLUSIONS:

A,

Cwrrent Costs

The present operators could not »roduce any reliable flow sheet from the
present operations, nor could they, or would they, show any reguiar accounting
vackground. Without any of these Jacts there is no way to determine if the
figures quoted by Fisk are in fact reliable. Furthermore, the coprer-cement
is supposedly shipped to eastern Uaited States for sale. Therefore, we

cannot know if the present operation is in fact making any money.

However, accepting the figures as they were quoted, the following is indicated:
Tacome: 1500 pounds of 70% copper--$378.00 per day

Costs: 2 grams of acid per litre used &t rate of 200 gallons per minute--
4798.08 pounds H,50, per day.
Acid cost is approximately $72.00 per day plus 10% royalty
payments, taxes and coperating expenses etc. may cost upwards
) of approx. $200.00 per day. Therefore, a small profit may
Profit: getually be realized and it may be in the order of just under
$100.00 per day.

Geological

The proposed leach piles from the 0ld mine Gumps is of course a reasonable
idea. In this case, however, no bulk tests have yet been made to determine

if the dump rock is amenable to leach operations in terms of porosity, relstive
ryrite content and actual compusition of the rock.

Similarly, it is not éestablished if the old mine areas will stand up to a
vastly increased production by acid leaching. That is to say, has adeguate
consideration been given to rock porosity, pyrite content, structural conditions
with regards to faults, and the actual rock composition etc.

Regarding rock composition, it is important to rezlize that these sulphide
deposits are almost entirely enclosed in limestone sedimentary beds. Therefore,
the mine dumps too will be mainly 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
ecid to overcome this neutralization.

COKCLUSIONS ¢
A detailed flow sheet or cost tabulation is required to determine if any significant
copper is actually being recovered. A feasability study and actusl 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 expension
proposal. Unless more solid information is forthcoming, this writer can only
recommend that Shattuck Denn decline the property.

Jos/db
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DEPARTMENT-OF-MINERAL RESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

v
Mine HIGHLAND MINE Date Mar, 17, 1958 & April 10, 19580

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

Subject: Present Status. Information from Stanley Secrist - 3/17/58 and Gene Yoakum,
Courtland - 4/10/58 ‘

References R.port of December 5, 1957.

New Information Surfshine Mining Co. has suspended exploration activities on the
property, and moved out. Reason for same not definitely established,

P, ABIN Bl 123 o5
USSP 218 p- b
T)/,\AW\M wm’ iL:a/ E}S%) f)'70



VDEPARTMENT OF MINERAL RESOURCES A
- STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine v{Highland Mine Date  Jan. 10, 1957

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

Subject: Present Status. Personal Visit & information from W. E. Hawley, Douglas, Agiz.
References  Reports of May L, 1956, and Septl 7, 1956.

Present Mining Activity Mine is, at present,closed down , and there was no one at

The mine at the time of my visit on Jan. 10.. Mr. W. E. Hawley, assayer, at Douglas, Aris
stated that the mine was closed down because there is a law suit pending against the
HopeVMining and Milling Co. of Phoenix, Ariz., regardingthe ownerehip of the mine. The
party instigating the law suit is reported as being a Mr. John Betts, supposedly a
partner of Mr, Ricardo.

Proposed Plans The Big Bear“l/ﬁning Coe, Ince, 521-22 Commonwealth Bldg., Demver, Colos,
who has a lease with Optioh to Buy from the Hope Mining and Milling Coe.,closed down the
mine pending the settlement of the legal sekEXmmniathe ownership. The Big Bear
M%ning Coe. is reported as negotiating for a sale of the property to Sunshine Mining Co.

of Idaho, pending the outcome of the legal settlement.




DEPARTMENT OF MINERAL RESOURCES

STATE OF ARIZONA

Not for publication FIELD ENGINEERS REPORT
(o)

Mine v Highland Mine Date Dec. 5, 1957

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

suject: Field Enginéers ngorﬁ. Information from Mp. Bradley and Personal Visit;
References Reports of Jane 10, 1957, Septe 7, 1956, and May kL, 1956.
Location Near Courtland, Arizona.

Number of Claims 31 patented claims and 1 unpatented claim.

Owners * Hope Mining and Milling Co., Phoenix, Ariz,
+ Lo Co Mead, President, 1606 E. Camelback Road, Phoenix, Ariz.
. Margaret Fournier, Secretary, 1619 Palmcroft Drive SW., Phoenix, Arize

lease with option to buy ‘Sunshine Mining Co., 738 Peyton Bldg., Spokane 1, Wash.
v Barl Ellstone, Kesident Manager, Swissholm Lodge, Elfridae
v Harry Boyer, Mining Engineer, u " o
The above company bought out the lease with option to buy, formerly held by the .
VBig Bear Mining Coe, Igc., 521=522 Commonweelth Bldg., Denver, Colo. (see Report of 9/7/5¢

Principal Minerals * Copper ores

Present Mining Activity Exploration work by means of churn drillinge.

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 dome on contract by the Lyons Drilling Coes of

Phoenix, Arize., with one churn drill operatinge Churn drilling was started about 2 month
agoe 12 holes have been drilled, and the 13th hole is now being put downe The drill
holes are reported as being from 150 ft. to 330 ft. in depthe Access roads to the

various drill hole locations are being made under contract to a Mr. Tpapmane

Proposed Blans Not stated.

1;l.gmarks Information may be incomplete, as the officials of the company, Egrl Ellstone,
Se Mgr., and Harry Boyer, Mjning Engineer could not be contacted for eomments.



JEPARTMENT OF MINERAL RESCJRCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine /Highland Mine _ A Date  Septe 7, 1956

District Turquoise District --- Cochise Co. Engineer Axel L. Johnson ‘ »_

Subject: Present Statuse Personal Visit & information ffom C. N. Conwell, Eng. in Charge.
Location ﬁear Courtland, ATriz.

Number of Claims 31 patented claims & 1 unpatented clainm.

. v
Owners ' Hope Mining and Milling Co., Phoenix, Arize. A
; Le Co Mead, Pres., 1606 E. Camelback Road, Phoenix, Ariz.
v Margaret Fournier, Secretary, 1619 Palmcroft Drive SW., Phoenix, Ariz.

Lessees and Operators Big Bear Mﬁ:ing Cos, Ince, 521-22 Commonwealth Bldg, Denver, Colo.

Officers ' Otis E. Sholes, President, ¢/o Swisshelm Lodge, Box 205, Elfrida, Ariz.
v CoN. Conwell, Engineer on " ~" . " "
Wendell W. Sholes, Denver office.. 3

Principal Minerals Vacpper

Number of Men Employed i 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 smeltere 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 about 50 gallons per min. of water from the Highland
shaft. This water is run out into a dam on top of the o0ld 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 he water yet, but Mr. Comwell stated that this will be tried
nexte The Highland shaft is 350 ft. deep, with two main levels at 250 ft. and 350 ft.
The exploration work is being done on the 350 ft. level at present.
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DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine / Highland Mine Date  May L, 1956

District  Tubquoise District -- Cochise Co, Engineer Axel 1L, Johnson

Subject: Present Status. Personal Visit & information from one of the employees.
Loéa‘bion Near Courtland, Ariz.

Number of Claims 31 patented claims, and 1 unpatented clsim.

v

Owners Hope Mining and Milling Co., Phoenix, Ariz,

v L. C. Mead, President, 1606 E. Camelback Road, Phoenix, Ariz,

v Margaret Fournier, Secretary, 1619 Palmcroft Drive SW., Phoenix, Ariz.

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 LO years.

Officers *Otis Sholes, President, Gen, Del,, Elfrida, Ariz,
—=— , 0dell Still, Mine Supt., Gen. Del,, Elfrida, Ariz.

Neither of the above named persons were at the mine gnd could be regched 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. $he company is engage d in dewatering the
shaft and getting ready for leaching operations.

Milling and Marketing Facilities The company is making preparations mfx 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 far some time, has been abandoned, and activities haé® 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 mumber 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 #m completion of the dewatering of the shaft.

Remarks The writer hopes to contact the officials of the compnay on his next visit
To the mine and obtain information in regard to the company's plans for operation.



DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine .Highland Mine Date Feb, 15, 1956.
District Turquoise District, Cochise Co, Engineer ~ Axel L. Johnson
Subject: Present Status.

Location  Near Courtland, Arizona,

Number of Claims 3L patented claims,

v r~ 5
Owners ' Hope Mining and Milling Co, Phoenix, Arizona,
+ L, C. Mead, President, 2606 E. Camelback Road, FPhoenix, Ariz,
i Margaret Fournier, Secretary, 1619 Palmcroft Drive SW, Phoenix, Ariz,

Lessees and Operators : Odell Still, Tombstone, Arig.
+ John Still, Tombstone, Ariz,

Principal Minerals ' Copper.

Number of Men Employed 5

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

Ore Values Copper ore, mostly in the form of chalcopyrite, mixed with a large
amount of pyrite, is reported to contain from 3 to L % of copper, with about 1 Oz, of
silver and a small amount of gold,

Millihg and Marketing Facilities #8ave been shipping the ore t o the International
Smelter at Miami, Ariz,

General Remarks Will make a more complete examination on my next visit to
Courtland 1in order to make a more complete report on the operations,




DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine v Highland Mine Date May 27, 1955
District Turquoise Dist., Cochise County  Engineer Axel L. Johnson
- Subject: Personal Visit, and information from Odell Still.

Location. Near Courtland, Ariz.
v’
Owners. Hope Mining & Milling Go. (see previous report for address).

¥
Lessees and Operators. Odell and John Still, Tombstone, Ariaz.

Principal Minerals.« Copper.

No. of Men Employed. 5

Production Rate. No production at present; operators are cleaning out the old
drifts on the 1140 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 L% of copper, with about 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 some extent, and are now cleaning out the old drifts on the
10 ft. level.

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

.f/\\



DEPARTMENT OF MINERAL RES.JRCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT
-
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' A AP & o™y
 Mine ~Grest—Westermdine' Higfiand [Nt} Date  pep,11, 195)

e

District Turquoise (Courtland) District, Cochise Co,Envineer Axel I, Johnson

Subject: Mine Report ---Personal Visit & Information from 0dell Still, operator.

Location At Courtland, Arizona. - -
- v - —

e
Number of Claims 51/2 —eeux Mame, Highland, Humboldt, Handy, Chance, and 1/2 of Leadvile,

Owners Y Hope Mining and Milling Co.
v Le C, Mead, President
¥ Margaret Fournier, Secretary, Palmeroft Drive, Phoenix, Arizona.

Y 0dell Still, Tombstone, Arizona.

V Martin Marcoote, Lordsburg, N, Mex. ']
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 Oresof Copper.

Llessees and Qperators

Number of Men Employed 6

Production Rate No ore production yet.

Present Operations ~

(1) 3 men are working at the Mame 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 Mame Mine workings, and removing the blue vitreol (Cu SO ),) 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 inthe Highland shaft. This shaft is 350 ft. deep.

The water in this shaft is now practically all pumped out. (was within ng;ﬂt. of the

collar when pumping operations were started), A new hegdframe has beenaQL this shaft also,

Water ffom 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,

The carbonate ores in the mine dump is being leached with the aid of water from the pumping

operations, sulphuric acid aei# 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 meams of rock dams built across the

open ditch at various intervals.
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DEFPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine Leadville or Andes Copper Group Date Feb. 15, 1956
(Courtland Mines)
District Turquoise District - Cochise County Engineer Axel L., Johnson

Subject: Present Status

Please file this under "Highland Mine'.

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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