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PHELPS DCDGE, '"'ORENCI BRANCH
Description: Slightly unaltered Monzonite Porphyry

. ¥inerals: Chalcedony (si03); Chrysocolla (CuSiOS.iséc); Pyrolusite {uncz}; Hemaiite {?‘zoali
simonite (2Fe,0,3H,0); Malachite (Cuz(0OH)2C03)

Gangue: Quartz Monzonite Porphyry
Ccoper contant (%): 0.5

Lccnt*an (Mine): Rollo Lease
lstr.at% Morenci_Metcalf, Greenlee County
mi

(Place: le west of Yetoalf
Oper=tor: Phelps Dpdge Corveration, Worenei Branch
Cvmer: " . 3 - "
Donors L » -
Mire: Inactive

Notes: Typioal oxide minerals derived from the tEtion 0f 9x3dizing solutions containing
H5504,7e504 and OO vplus oconsidersble oxygen. he feldspzre in the vorpMty are not completely
gltered to Faolin and Alunite, but ere still sericitized,
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Desoriptions Typicnl leaching ore with stringers and diseminations of Pyrite, Chalcopyrite
and Bovellite or Chalcocite in small amounts.
Minerals: Pyrite {Paszl (Yellow)
Chalcopyrite (CuFeSz) (Mixed with Pyrite)

Covellite (CusS) (Blua} Thin film on outside of Pyrite
Eaolinite H43123£204

Gangue: Altered Mongonite Porphyry- Feldspars altered to Eaolin (or Kaolinite)
Notet Smooth feel and tendency to stick to the tongue

Copper Content: 0.25% %o 0,50¥% Cu.
Depth: 100 to 150 feet below original surface

(Dis4rict): Morenci-Metocalf, Greenlee county, Arizona

(Place

Locationt Clay mine 4900 bench up #0 5000 bench
}l One=helf mile norfh of Moremci, Arizona

Operator: Phelps Dodge Corporation, Morenci Branch

Ovner: -
Donors " * *
Mine: Aotive, being developed

Note: This type of ore comes in areas which appear to have 2 d eficiency of Chalcopyrite
mixed with Pyrite. The values are largely in narrow stiringers such as is shown
in this specimen with relatively minor dissemination of values.

M(‘;%“'M. il



Minerals: Limonlite (Yyellow=browmj, valcite (Lallz/) (VWiRlLe/j; LyI0LUSLILE (MIOUa) (black);

Sunrtz (3102} also soma opal and chaloedony; Hematite (Fep0Oj)
Yaolinite.

Gangue: 4Altered Quartz Monzonite Porphyry (porous and lsached)
Cooper content (%): ——
Depth: Surface to 100 feet
locat on (Mine: (Clay) Morenci oven pit mine
[Pistrict): Morenci-lietoal?, Greenlee county
(Place)): Mear Morenci, Arizona

Operator and ewner: Phelps Dodge Corporation, Yoresnci Erench

Wine: Active

(red); Zaolin (HgilySis0q)

Woters: The oxide minerals are the result of oxidation of sulphides (Pyrite-Pyrrhotite) magnatite,
feldsvar and other mirerals present in oririnal monzonite norphyry. “olutions contained EpSC4,

TcFeS04 (Ferrie Sulshate( €02)., Limeonite is the end product of the oxidation of pyrite or
magnatite (especially in sresence of k20lin). Silica from the vearicus silicntes goes into opa2l
or chzldedony, or secondary guartz (in tiny strinders or vug linings). Residunal silice is
18ttla effected (ouartz phencerysts in original norphyry). Sericitized feldspers change to
k20lin or alunite (the latier larvely is transferred downward to be deposited at the water

table),



Minerals: Fyrite (FeS;) Main Sulphide mass
Chalcopyrite (CuFeS,) Mixed with Pyrite
Chalcocite (CupS) Gray films replacing chalcopyrite and chalcocite

Cuartz (S10p) Minute clear crystals (Probably in small velns about as wide as
the specimen

Kaolin — Like material from alteration of original Feldspars in Porphyry (White)
Gangue: OQuartz with badly altered Monzonite porphyry as wall rock.
Copper content: 1% to 23% Cu.
Depth: 150 to 200 feet below original surfzace
Location: Clay mine = 4950 Bench
(Diltriat}t Morenci-Metoalf, Greenlee county, Arizona
(Place)t One-half mile north of Morenci, Arizona
Operator: Phelps Dodge Corporestion, Morenci Branch
mﬂrs L - - - "

Donor: . . #: " .

Mire: Active, being develeoped.

June, 1941



Minerals: PBrochatite (Cuy504(0H)g); Chrysocolla (Cu8404,2520); Limonite (2Fep03,3Hp0)
u.fgue: Wasvily oxidized Monzonite Porphyry grading into Granite Porphyry.

Coprer =ortent (%): 0.4 to 6.6

Depth: Surfzce to 30 feet

Location: Wine A5110 Lease
District, Morenoci-letcalf, Greenlee county

Place, 1 mile south of Metcal?
Operator and owner: Phelps Dodge carpnrntion, Vorenci branch

Mine: Tnactive



Covellite. Wall rock 1is quartz monzonlite pOrphyry.

Minerals: Pyrite (FeSp) Main mass
Chalcopyrite (CuFeSp) In micrographioc intergrowih with Pyrite
Kaolinite (H441,540,09) (Vhite)
Gyosum (Small amounts resulting from HoSo4 attacking Calojum Feldspar)
Chalcocite (Cu,S) Gray — "Sooty Chalcoeite” (Black spots)

Gangue: Largely Pyrite (Wall rock for this veinlet is Ouartz Monzonite Forphyry. The
vein is formed by Sulphide replacement of Porphyry out from a small freciure)
These stringers and veinlets generzlly occur on sheeting or jointing fraotures
in the Porphyrye.

Copper content: 2% to 2%4% Cu.

Depth: 100 to 15C feet below original surface

Location: Liverpool Mine = 4825 bench (Test Pit)
(District): Morenci-iletcalf,Greenlee County, Arizona
(Place): One-half mile northwest of lorenci, Arizona.
Operator: Phelps Dodge Corporation, Morenci Branch
Ovner: £ ¥ » " 9
" " " " "

Donor:

Mine: AMActive (ore being treated in No. 6 Concentrator 2t present)

June, 1941



Minerals: Malsehite (Cu{OH)s0C3) (Dark grc:n?; Cuprite (Cuy0) (ruby rad?; Chrysocalla CuSin
(1ight green dlue); Limonite ?2?2303,32201 yellow bhrown); Pyrolusite

’e504) (red brown).

»2H,0)
HnOZ! (black); chsgite
Gangue: *“lter-d Monzonite Porvhyry end Limestone (on Poryhyry-limestone contact)
Conper content (%#): 3 - 4
Depth: 40 fest
Location (Mine): Clay Mine (part of Morenci open pit mine)

(District): Morenci-Meicalf (Urcenlee oountyg

(Place): 1 mile ¥W. W. eof Vorenci

Operator znd owner: Phelos Dodge Corporation, Mor-nci Pranch

Vine: Active

Notes: End product of oxidation by FeS0,+ EpS04+ 0+ Hp80,



ierzls: Chrysocella (CuSi0z.28,0) (blue gre=n); Melaconite (Cuc) (ebony black); Pyralusite
(Mn0z) (black); Limonite (2Fez033450) (yellow brown)

Gangue: Badly altered !fonzonite Porphyry
Covoer content (%):t 4
Depth: Surface
Location (Mine): Rollc Lease
(District): Yorenci-ifetecalf, Oreenlee County
{Plecel: 1 mile South from etealf
Operator an? onwner: Phelos Dodge Corporation, 1Orenci Branch

¥Wine: TInective

N.tes: Typicel oxidation of vrimary sulrhides (Pyrite {PGESZI or Chalecopyrite {Cu?eﬂzj and
poervhyry minerszls [vica-Feldspars) by HoS04+ Cop + TFeS0y + 0 solutions



terals: Malaschite (Cup(0H)5C03); Ohrvsocells (CuB103.2H20); aznrite (c“afcn}z(cggjz}.
Limonite (2?0203.3520}; Pyrolusite {Nnoz}; Chaloedony (550,)

Gangue: Altered Mongonite Porphyry or Limesteone (largely limonite).
Copper content (%): %2

Depth: Surface or nezr surfsace

Location fMine : E. Liverpool Mine
{District): Morsnci-Msicalf, Greenlee County
Place): 4% mile Yorth Moremeci

Operator znd Owner: Phelps Dodge Corvoration, #orenci Branch
Mine: Active

Wotes: Chalcedony or opal 2re snd products of snlvtion of aluminum sllicates in porphyries
durind oxidation of primary sulphides {Cu?e3?+-Cu5F=S4 or Feszl. Mote the psevdormornhic
renlecement of mammatery malnchite by chrysocolla. This type of revlocement is guite common
in oxidation processes.



Minersls:t OQuartz (8i0,) Primary
Chalcedony (5i0,) Secondary
Faolinite (Hza1,8i,09) (White)
Pyrite (FeSp) (Yellow)
Chalconthite (Cu2504.5320} (Green)
Covellite (CuS) (Indigo Blme)

Gangue: Cuartz Monzonite Porphyry
Copper content: 0.75% to 1.25% Cu.-Cxide Cu. 0.09 to 0.12%
Depth: 50 to 100 feet below original surfece
Locationt Liverpool Mine - 4850 bench

(Distriot): Morenci-Metocalf, CGreenlee County, Arizona

(Place): One=half mine to three-fourihs mile north of Morenci, Arizona

Operator: Phelps Dodge Corporation, Moremeci Branch
oner 1 L L] L] " L]

Donors: L4 " L 4 "

Mine: Active = Producing ore for Noe. € Concentrator at present.

June, 1941
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.blue green non-chrystalline); Limonite, hematite, calcite, ectc.

Cangfve:
Couver content (%): 0.4 :
Pepth: Surface
Loostion (Mine): ‘orth edfe Morenci Open Pit Mine
(Digtrict): “orenci-Yetcalf, Greenlee county
(Plrce): - 2 miles north Norenei
Operator:and ‘owner: Pelos Dodge Corporation, Vorenei Sranch

Mine: “Hotive

Motes: YWote vseudomorphic replacement of FErochantite by chrysccolla in places.



cih e memsmm e fvuag|ua)guug (o lsapanlTe MU J4 Pyrolusite (MnO,); Limonite (2Fe5043.E50);
flomelane (MnOp) Egzﬁ.gao and 7,0); possiblyngoghite {2Fe203.2325 “or Turgite {2?3233.5235

Gangue: Comnletely replaced Monzonite Porhiyry or Limestone
3

Conner zontent (%): 7% ’

Deoth: 60 feet E

Locaticn (Mine): Clay Mine (part of M_renci Onen Pit ¥ine)
(District): Morenci-Mricalf (Greenles county)
(Places): 2 miles north Morenci

Onerstor and owner: Phelps jJodgu Corporation, Morenci Bpanch.

Vire: dotive



Minerals: Maleohite (Cuz{0E)2(C03); Azurite (Cuy(0H),(C05)5) § Limonite (2Te,053H,0);
'silomelane (MnOp.%,0); Calsite (CacOz)

Gangue: “xidized Limestome

Covper content (*): 2%

Depth: Surface

location (Mine): Liverpool Mine (Morenci Open Pit Mine)

(District):s Morenci-Vetoalf (Greenlee county
(Placs)}: MNear Yorenci

Operator and owner: Phélps Dodge Corporation, Worenci Branch

Mine: Active

Notes: gxiﬁst!on hes resulted in the formztion of Limonite (from Pyrite), Aguriterand Malachite
(from “halconyrite) and removal of Calcium and “ulphur to form CaS04 (Gypsum as an emd product).
Part of S04 and covper were transported below to enrich the prirary sulphide "protore" fnear—

?re},}cunvertin{ it to workable ore. (Enriching sulphides are Cawellite (CuS) and Chalcocite
G‘-ZZS .



V'merals: Pyrite [rssi}; Chalcopyrite (CuFeS2); Chalcocite~Covellite (CupS.Cus); Chalcanthite
e

MmS04.5820); Yaolini

(E421281209)

Gangue: Monzonite Porshyry (Liltered)

Copper content (%): 0.75 to 1.25

Depth:

150 to 300 feet

location (Mine: Merenci Open Bit Mine

{TUistrict): Morenci-lletcalf, Greenlee county

{Place): Nesr Morenci

Overator and owner: Phelps Dodge Corporation, Yorened Sranch

Vine:

Yotes:

Active

This specimen (like 8, 9, 10, 11, 12, 13, 14 gnd 15) are illustrations {in warious stages)

of the processes involved in themineralization and enrichment of 2 typionl lov grade material
into commercial ore (particularly in Porphyries). +he solution (sunercens) orokahly contained
in sulphuric acid (H,S0,), Ferrie sulphate (FeS0,), oxycen (90) and sometimes COp9.

The
10

3.
4,

5.

robable seauence of events was:

racturing of the original Vonzonite Porplyry, Quartz Monzonite Porphyry, or Grenite Porvhyry.
Introductior of Suartz (Silica) in fractur s or s replacements and impregnations ovt from

the fractures accompanied by K20 (Potashk) in form of Sericite Mica. The lat‘er replaced
Aluminum Silicates such as the Feldspers,

Reppening of fractures.

Introduction of primsry sulohides in reopened fractures; Pyrite (FeS,), Chelcopyrite (CuFes,),
Bornite (CusFeS ), Enargite (CujfgSy), Alabendite (MnS), Molybdenite (FoS,)

Oxidation of Primary Sulphides, conversion of Primary Minerals to Oxides and Seccnday Sulphides

(over)



conversion of Primary Minerals to Oxides and Secondary Sulphides (Civellite (CuS) and Chalco—
oite (CupS) sccording to the following chemical equations:—

1, Cu®eSp (Chalocpyrite) 4+ B0 = CuSc4 +4 FeS04 (Ferric Sulchate)
2. SCugFeSy + 11CuS0, 4 8H,0) = 1601,8 (Chaloocite) + SFeso, + 8H,50,
3. CugFeS, + 0CuS0y = 2Cu,S 4+ 2CuS 4 TeS0,
4. TeSp (Pyrite) 4 70uS04 + 4H0 = 2CuS 4 4FeS04 + 4Hp0
or S5FeS, + 14CuS04 4 12Hy0 = 7CupS 4 5FeS0, 4 12H5504

(5.. 5CuS 4+ 3CuS0s & 4Hz0 = 4CupS 4 4H2S504
Reversable =
6. 4Cup,S 4 4H,S0, - = SCuS 4 30uS0, 4 4H,50,

The sequences in Morenci seen to bep =
Equation 1 = 3 snd 4 - 6

The composition of enriching sclution was changed at the water table by conversion of Ferrio
Suplhste to Ferrous Sulphate end presence of HpS or Cop. Oxygen was used up producing =
reducing atmosphere favorable to the precipitation of secondary sulphides Covellite and
Chalcocite, Aluminum silicates were altered to Kaolinite or Alunite, and secondary silice
{Opal or Chalceadony), Iron went into Limonite orTurgite or other iron oxides and hvdrous
ovides, Alnbandite (¥nS) was converted into Pyrolusite, Monzonite or Psilomelene, Oxide—
ticn of copper sulphides resulted in Malachite, Azurite,Chrrsocella, Brochantite, Chaloanthite,
Turruois, Cuprite, Mslasanite, etc.



Deseription: Typical example of slightly enriched "Protore”.

Minerals: Pyrite [Pesz], Chalcopyrite [CuFaSz}, Chalococite (Cuzs], Quartz (in fractures arees)

Gangue: AMAltered Mpnzonite Porphyry

Covper content (%#): .8 to 1.0

Depth: 80 f%.

Location:(Mine Liverpool (Morenci Open Pit)

(District Morenci-Metcalf, GCreenlee county
(Place): Near Morenci

ST

Onerator and owner: Phelps Dodge Cornoration, Morenci Rranch
¥ine: MActive

Notes: Wote quartz impregnoted and filled fractures, reopening and orimary sulphides being
enriched in reovened areas ., (See &—-2 for processes).



Minerals: Guartz (erystals im rough "Cokade" structure), Chalcocite (CuyS) (Steel gray)
Covellite (CuS) (indigo blue), Pyrite (FeS3), Chalcopyrite (CuFeSy) Primary,
Faolinite (W, 41,81,0,) (white)

Gangue: Altered Monzonite Porohyry
Copoer content (%): 12-1%
Depth: 100 feet
locztion (Mine): Colo-ado Mine (Morsnci Open Pit Mine)
District): Morenci-Metca2lf (Greenlee county)
(Place): 1 mile north of M,renci
Operztor =nd owvner: Phelps Dodge Corporation, Morenci Eranch
Mire: Active

Notes: See explanation Specimen 7-a2 (Enrichment)



Minarals: HOTrNite |(LUBreaqd) |lavanuuer j, LUSIUOHYLIULILE (LUligaqg) (JFELLDWY, FYTITEe (feap)igold
yellow), Chaleocite (CupS) (steel gray), Laolinite (H4A125ip05), Ouartz (Si0p)

Gangue: Monzonite Porphyry or Quartz Monzonite Porphyry
Copper content (%) * 1%
Depth: 75 to 100 feet
Location (Mine): Liverpool {Morenci Open Pit Mine)
(District): Morenci-Metoalf, Greenlee county
(Place): MNear ¥orenci
Operator and owner: Phelos Dodge Corporation, Merenci Branok.

Mine: Aotive

Wotes: See explanatlion Specimen 7-a (enrichment)



¥inersls: Chaloocite (OupS), Pyrite (FeSz), Chalcovyrite (CuFeSa)
Ganfue: Monzonite Porphyry
Covper content (%): 10-15
Depth: 100 feet
location (Mine): [lLiverpool (Morenci Open Pit Mine)

Distriot); Morenci-Metcalf, Greenlee county

(Place): Near M renci

Operator =nd owner: Phelps Dodge Corporation, Morenci Branch

Vine: Active

N, tes: See syplsnation Scecimen 7-2 (enrichment)



CGUBWE AU ULV, A Hdwed  HipL YIeul'

Minerals: Chalcopyrite (CuFeSz), Pyrite (FeSp), Chalcocite (CupS), (Covellite (Cus),
Sericite Mica, Kaolinite or Alunite

Gangue: Altered Monzonite Porbhyry
Copoer content (%): 12 =15
Depth: 150 feet
Location (Mine): ILiverponl (Morenci Open Pit Mine)
District): M _renci-Metoalf,u Greenlee county
(Place): Year Maorenci
Opereton anéd owner: Pheloe Dodge Cornoration, “orenei Pranch
¥ine: Active

Notes: See =xplantaion Specimen 7-a (quations 5 and 6) for relation between Covellite and
Chalcocite., Yote thet Covellite is in thin film on chelcocite znd orimary minerals
both,

t



Deserivtion: DTypical "Good" ore

Minerals: Pyrite (FeSp), Chalcocite (CupS), Chalcopyrite (CuFeSz), Erolinite (TgAlpSip0p),
Chaleanthite (Minor) (CuSQ44Hp0)

Gangue: Altered lonzonite Porphyry
Copuetr content (%): 4 - 8
Depth: 100 Ffeet

Locetion (Mine): Liverpool (Morenci Cpen Pit Mine)
(District): DQorenci-Metcalf, Greenlee county

Owner a2nd oper:tor: Phelos Dodge Corporstion, Morenci Branch
Mine: Aotive

WMot es: See exnlanatino- Sps=cimen 7=a (Enrichment)



Desoriptliony "Protore"™ (Quartz-Pyrite Yeln)

Minerrls: Pyrite E?eSg nlus ¥icrosconic Chalsopyrite, Chalcocite (f:int hluish—gray stain),
Quartz (S105) (chrystals)

Gangue: OQuartz Monzonite Porphyry
Cooner content (%): Trrce
Denth: S00 feet

(nistrict): Morenci-li=tcals, Grzenles county
{Place): & miles E and ¥ of Wgyrenci

Locatior [ﬂinej: Longfellow Mine

Operator and owner: Phelns Dodge Corporsiion, Moresncl Branch
Mine: Inactive

¥ot=s: Pyrite bdelnd converted to chalcocite as follows:-

5reS, ¢ 14Cu,30, 4+ 12 H,0 = 70u,8 4 5FeS0, + 121,50,

Thus far the process of enrichment has barely bemun. Oxidation is slight also,



Minerals: Pyrite (in-cubes) (FeSp), Quartz (310,) (eleer orystels), Taolinte (2421551500) {blaock)
Chalcopyrite (CR?ES?} (mixed with Pyrite)

Gangue: Sugzrtz Monzonite Porbhyry
Copner sontant (%) 0,8
Depth: 100 feet
Location (Hiae ; Livernool (Morenci Open Pit ﬂjnc
{pistriet): Morenci-iletoalf (Greenlee county
(Plece): Wear lorenci
Operator and owner: Phelps Dodge Corporation, lorenei Branch
t'ine: Lotive

Motes: MNots Psesudomorphic replecement of Pyrite cubes by Chaloocite (in Guartz-Pyrite veinlet),

Note hexagonal sectiorn of Quartz in Kaolinite.
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B OVER 200 MILLION

POUNDS OF
COPPER PER YEAR
AT A PRODUCTION
COST OF LESS
THAN 30 CENTS
PER POUND.

A CLEAN PROCESS
WITH
ENVIRONMENTAL
SAFEGUARDS.

CONSTRUCTION
COST: 145 MILLION
DOLLARS.

OVER 80 MILES OF
PIPE ARE USED IN
THE CYCLING OF
PROCESS FLUIDS.

Brief History of the )
Morenci Mining District

The first recorded mineral discoveries in the Clifton-Morenci
district were made in about 1865 by volunteer Union soldiers
from California who passed through the area, The first pros-
pectors arrived in 1870, looking for gold. They failed to dis-
cover significant quantities of gold, but were intrigued by the
rich copper deposits they found on both sides of Chase Creek.

The Longfellow Copper Company began operating the
Longfellow mine in 1872 in Old Morenci, a site that is now
part of the Morenci open pit. Ore mined from the
Longfellow mine averaged 20 percent copper — 25 times
the copper content of the ore now being mined at Morenci!

Phelps Dodge entered the Morenci mining picture in
1881 with its purchase of an interest in the Detroit Copper
Mining Company, which also was operating underground
mines in Old Morenci. Phelps Dodge acquired the remainder
of the Detroit Copper Mining Company in 1897. Phelps Dodge
and the Arizona Copper Company, a Scottish firm that had
purchased the Longfellow Copper Company holdings in 1882,
were the dominant companies in the district until 1921, when
Phelps Dodge acquired the Arizona Copper Company and
became the sole operator in the district.

For the first six decades all mining in the district was
by underground methods. During the Great Depression cop-
per prices fell so low that by 1932 all mining had been sus-
pended. The underground mines never reopened.

Development of the Morenci open pit began in 1937.

e

Copper ingots — about 1900
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Since that time more than 2.6 billion tons of ore and other
rock material have been removed from the giant mine.
Over the years, copper has been produced in the Morenci
District in several forms: first as ingots from smelters located
both in Clifton and Morenci, later as anodes from the Morenci
Smelter built in 1942, still later as concentrates and precip-
itates. Now a part of the copper production is in cathode form.

Anode wheel — about 1950

THE SX/EW PROCESS

The solvent extraction/electrowinning plant at Morenci uses
a relatively simple process to produce practically pure copper
from water that has been percolated through huge stockpiles
of copper-bearing rock.

In the past, mining at Morenci was conducted primarily
to satisfy the ore requirements of the concentrators. Rock
that contained some copper, but too little to be recovered
profitably in the normal concentrating-smelting-refining pro-
cesses, was sent to the low grade ore stockpiles where it is
now available to provide feed to the new plant. In addition,
having this new way of making salable copper, Morenci will
be able in the future to allocate copper-bearing material
between the concentrators and the low grade ore stockpiles
in @ way that will maximize the economic return from this
mineral resource,

The SX/EW process consists of four steps, as shown on
the simple flow sheet on the back of this brochure. Three
interdependent process solution streams transfer the copper
from one step to the next.

Leaching

The first step, leaching, starts with the sprinkling of slightly
acidic water on one of the low grade ore stockpiles, The water
percolates through the stockpile, dissolving copper minerals
contained in the rock as it descends. The copper-laden water,
now called “pregnant leach solution,” exits from the bottom
of the stockpile, flows to a collection pond, and is pumped to
one of the solvent extraction plants.

Extraction

In the second step, extraction, the pregnant leach solution is
mixed vigorously with an equal volume of kerosene-based
solvent that contains an organic chemical specifically designed
to extract copper. After the solutions have been mixed for
about two minutes the mixture is allowed to settle.

The leach solution, which has given up its copper to the
organic chemical, is the heavier of the two solutions and sinks
to the bottom. Now called “raffinate,” it is pumped back to

Raffinate, a barren solu-
tion from which copper
has been remoy

ped from this
k to the low
¢ stockpiles
sre it will pick up an-
other load of copper.

/\,

the top of the stockpile to begin another cycle. The solvent
containing the copper-laden organic chemical, called “loaded
organic,” floats to the top and is pumped to the next section
of the solvent extraction plant.

The solvent extraction plants at Morenci are capable of
processing up to 48,000 gallons of pregnant leach solution per
minute,

Stripping

In the third step, stripping, the loaded organic is mixed with
a copper-bearing sulfuric acid solution, called “electrolyte,”
and the copper migrates from the organic to the electrolyte.
The mixed solutions then are allowed to settle; the solvent
that has been stripped of its copper, called “barren organic,”
floats to the top and is sent back to the extraction step to
pick up another load of copper. The electrolyte containing the
copper, called “rich electrolyte,” settles to the bottom and is
pumped to the electrowinning tankhouse.

Electrowinning

In the final step, electrowinning
pumped through a series of tanks
tanks are insoluble lead plates alter
per. Each lead plate serves as the
circuit; each cathode pole begins a
pure copper. A direct current is p
lyte, reducing some of the copper ic
accumulates on the starter sheet.

After seven days in the cell 3
to a slab of virtually pure copper wi
At that point it is removed from th
new starter sheet. The harvested ¢
or for further processing into oth
electrolyte that has passed throug
depleted of its copper and thus ca
returned to the stripping step to
upgraded once again.

As can be seen, this operati
and refining steps of the pyrometa

An Environmentally Clean

In the Morenci solvent extraction
there are no discharges of any pr
ronment. The leach solutions cont
the low grade ore stockpiles and t
organic circulates between the e
stripping section; and the electroly
stripping section and the electrowi

Surface water quality and gro
tected by a 39 million flood control
million dam that cuts off both surf:
flows in Chase Creek. Groundwat
the dam is checked in a series of 1

Even before there was any
District, the Chase Creck waters
Francisco River contained apprecia
other metals that had been dissol
through the mineralized district
Morenci mine,

One of the water quality prot
with the Morenci SX/EW project
system that collects Chase Cree
mineralized area, pipes them com
and leaching operations, and discha
Creek downstream of the flood cor
Creek waters that enter the San F
purer than they were at any time i
tion of this project!




Finished copper cathodes that

gre removed from the cells me
‘.‘ ‘1 » about three feet square

and about 34" thic

about 20

or further proc ing to other
copper products




{Photo above) The building at the far left is
a mixer-settler where copper is transferred
from pregnant leach solution to an electro-
Ivte, which is then sent to the electrowin-
ning tankhouse — the large building at the
right. Finished copper cathodes are the end
product of the electrowinning tankhouse.
The lined pond in the foreground contains
pregnant leach solution to be fed to the sol-
vent extraction plant.

(Photo at right) The Lower Chase Creek Dam
is large enough to contain runoff from floods
caused by a 100 year—24 hour precipitation
event. It cuts off surface and alluvial sub-
surface flows.

The pumps in the foreground will be used to
evacuate flood waters.
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MORENCI’S STORY

When copper miners get together anywhere in the world,
they very likely soon will be discussing copper mine sizes, the rich-
ness of the ore, and, never to be ignored for very long, the rich and
interesting history associated with most large copper mines. The
mine at Morenci is world class by anyone’s measure, rich in copper
mineral resources and with an exciting history which mirrors the
development of the West and indeed the United States from the late
19th century into present times. The Morenci District has developed
in a little over a century from a time when a few hardy pioneer miners
risked their lives against marauding Indians into what is now Amer-
ica’s leading copper mine operated by the country’s largest copper
producer, Phelps Dodge Corporation.

A Morenci mine truck with a haulage
capacity of approximately 190 tons is
loaded by a 22-yard shovel.
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How does one haul all the ore and other material that is being
moved on a continuous basis at America’s leading copper mine?
Today, it is done with a large fleet of very active trucks that have
haulage capacities of either 170 or 190 tons. The switch to the 170-ton
truck from the 100-ton truck previously employed was an important
step in mining efficiency undertaken in 1982. Since then, haulage
capacities have been augmented by the addition of 190-ton trucks.
These were among the latest in a long series of haulage
improvements that have characterized mining in the Morenci District
since the first mineral discoveries were made in about 1865.

Early miners used hand tools and
wheelbarrows.

Before the arrival of railroads and trucks,
ore was transported by wagon train.

Copper ore obtained from the early underground Longfellow
Copper Company mines, which began operating in 1872, was hauled
in horse or mule-drawn wagons. Originally called the Frisco Mining
Company, then the Gila Mining Company, the Longfellow Copper
Company was the first mining company to operate in the District.
It was organized by Henry and Charles Lezinsky. Before the end of
that decade, in 1879, the first railroad in the District was built. Called
the Coronado Railroad, this was a “baby gauge” track, only 20 inches
wide, that ran from the Longfellow incline in Chase Creek to Clifton,
about four miles. The first locomotive arrived in 1880. One of the
original locomotives from this era is now on exhibit in Clifton.




h
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A “baby gauge’ locomotive of the 1880s. The distance
between the rails was only 20 inches.
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During the next year, in 1881, Phelps Dodge, until then mostly
a trading and mercantile company in New York City, loaned the
Detroit Copper Company $50,000 to acquire 50% of the company
which had been founded in 1874. The community in the vicinity of
the Detroit Copper Company was called “Joy’s Camp.” This name
was later changed to “Morenci” by the president of the Detroit
Copper Company, William Church. The Detroit Copper Company
originally smelted its ores in a smelter south of Clifton on the San
Francisco River.

The Detroit Copper Company smelter in
1896. This site is now under a mine stockpile
on the south side of the Morenci pit.

William Church, however, built a new smelter in Morenci in 1884.
The first copper concentrator in Arizona was built by the Detroit
Copper Company at Morenci in 1886. Six years later, in 1892, an
economic depression caused the Detroit Copper Company to shut
down, and in 1897 Phelps Dodge purchased all its holdings. Phelps
Dodge operated in the District as the Detroit Copper Company until
1921 when it adopted the name Phelps Dodge Corporation, Morenci
Branch.




In the early 1900s, the Shannon Copper
Company operated this smelter in Clifton.

In 1901, the Shannon Copper Company, another early mining
company of the District, began operating mines above the town of
Metcalf which was a short distance north of Morenci. Their concen-
trator and smelter were located in Clifton. The Arizona Copper
Company purchased the Shannon Copper Company in 1920.

A locomotive on the Coronado Railroad
track. The track was widened from 20
inches to 36 inches. The 36-inch track is
called “narrow gauge.”

This rare photograph taken in Clifton in the
1920s shows a narrow gauge train with
slag cars. Behind it is a standard gauge
boxcar. The standard gauge track is 56.5
inches wide.

The Arizona Copper Company was a Scottish firm that had
been operating in the District since 1882 when it bought the Long-
fellow Copper Company holdings. To transport their ore from the
Longfellow and Metcalf mines to the smelter in Clifton, the Arizona
Copper Company extended the Coronado Railroad three miles from
the Longfellow incline to Metcalf. After Phelps Dodge acquired the
former Arizona Copper Company concentrator and smelter, they
were operated continuously until 1932 when the Great Depression
forced them to shut down. All mining, which until that time was
underground, ceased in 1932. This also marked the end of under-
ground mining in the District.




A big change in the manner of mining occurred in 1937 when
Phelps Dodge began its open pit operations, which continue to this
day in Morenci. Initially, haulage from this new mine was conducted
by five-yard and 22.5 yard trucks. The trucks were chain driven.

i ﬂ'lfF fl'?frllr}i =
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Above: A five-yard truck being loaded
shortly after Morenci open pit mining
began in 1937.

Below: These 22.5 yard trucks also were
used in early mining of the Morenci open
pit.

e sk e W, This 1987 aerial photograph of the Morenci
vy o T mine was taken a half century after mining
began by open pit methods.




In the early 1960s, remote control equipment was installed so
one operator could operate the locomotive from either end of the
train or from the ground.

Lﬁiﬁ!ﬂtbs
IRENTCT

In this 1940s picture, an electric-powered
locomotive waits at the crusher. The
pantograph atop the locomotive was
connected to the overhead wires — the
power source.

By 1939, Phelps Dodge had constructed railroads to service
the open pit mine and began using small diesel-powered locomotives
to haul rock to low grade ore stockpiles. Between 1940 and 1943,
Phelps Dodge purchased 18 electric locomotives. Considerably larger
than the diesel locomotives, the electric locomotives began trans-
porting ore to the newly constructed Morenci concentrator in 1942.
On the trips over the main line to the concentrator and back to the
mine, the locomotives obtained their power from overhead trolley
wires. At first, while operating within the mine where there were
no trolley wires, the locomotives ran off batteries. Later, the bat-

teries were replaced with diesel-powered generators. An operator with radio controls operates
the train while standing beside it.
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A miner gives directions to the driver of a
35-ton truck.

Throughout this period, trucks were used in conjunction with
the trains to perform various mine haulage tasks. The 22.5-yard
trucks were replaced with 25-ton trucks near the end of the 1940s.
Around 1956, the 25-ton trucks were themselves replaced with
35-ton trucks. In 1968, capacities were further upgraded to 65 tons
and shortly thereafter to 100 tons. By 1982, 170-ton trucks were
being used and 190-ton trucks were introduced at Morenci in 1986.

Phelps Dodge Morenci Inc. operates two
concentrators. The Morenci concentrator
was built in 1942. Shown above is the
Metcalf concentrator which began operating
in 1974.

Train haulage was considerably decreased in 1986 when direct
mining into rail cars ended. In 1989, construction of the in-pit
crushing and conveying system (IPCC) eliminated the need to use
trains to transport ore to the concentrators. The IPCC feeds ore to
the concentrators through the use of conveyors. Trucks now make
the relatively short hauls to deliver ore to the movable in-pit crushers
and to place material on low grade ore stockpiles to produce copper
in the Morenci SX/EW process. Trains are used to transport copper
concentrate to Phelps Dodge smelters outside the District and to
other markets worldwide.




This is the solvent extraction/
electrowinning (SX/EW) central site. The
large building is the tankhouse which
began producing cathode copper in
September 1987. Cathode copper is stacked
to the right of the tankhouse, awaiting
shipment.

CHASE CREEK
LOW GRADE ORE

‘\ STOCKPILES
~
\\
NN MORENCI
~ COARSE ORE
g? ~ BIN MORENCI
“u CONCENTRATOR

INTERMEDIATE

‘ . ” ORE STORAGE
” 400,000 TONS METCALF
CRUSHERS 7 CONCENTRATOR
--‘ < \'\@
- - . Q“

TOTAL CONVEYOR LENGTH = 16,500 FEET

METCALF TRACK HOPPER /"

Diagram of the in-pit crushing and
conveying system (IPCC). Ore crushed by
movable crushers within the pit is
transported to the concentrators by
conveyors.




This picture of a newly painted Morenci
mine locomotive was taken in Clifton in
1987. A baby gauge locomotive, the mining
workhorse of the late 19th century, is on
display in the background.
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Superimposed on a map of the present-day
Morenci area are the long-gone Coronado
and Longfellow Railroads, the inclines that
served the old underground mines, and the
original location of Morenci which was first
named “Joy’s Camp.”



EL PASO REFINERY, E| Paso, Texas
Most of the copper from the Phelps Dodge mines in Arizona is refined at the
El Paso refinery, shown above. This plant, with a rated annual capacity of
290,000 tons of electrolytic copper, is one of the world's largest copper refineries.




Producl 'n of Copper Wire Bar:

Copper anodes produced at the smelt-
ers contain small amounts of other
elements, including some gold and
silver. In the electrolytic refining
process, the anodes are electro-
chemically dissolved and the copper
is deposited on starting sheets as
cathode copper. Along with other
impurities, the gold and silver drop
to the bottom of the tank and are later
recovered.

The pictures on these pages show the
steps involved in the production of
wire bars from cathode copper. The
wire bar is the starting shape for the
manufacture of wire and cable prod-
ucts, which consume more than half
of the copper used in the United
States today.

P e o "“"J')/-'

1 Finished copper cathodes are re-
- moved from one of the electrolytic
tanks in the El Paso refinery.

Cathodes are placed in the rever-
beratory wire bar furnace by a me-
chanical charger.

e




Molten refined copper is poured
from the furnace into wire bar
molds.

A The cooled wire bars are in-
" spected, weighed, and strapped
for easier handling.

|

™
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Finished wire bars are loaded
by fork lift truck into railroad
cars for shipment.




P.1ELPS DODGE CORPO.¢ATION
PRODUCERS, REFINERS AND FABRICATORS OF COPPER

Principal Subsidiaries:
PHELPS DODGE REFINING CORPORATION
PHELPS DODGE COPPER PRODUCTS CORPORATION

General Offices:
300 PARK AVENUE *+ NEW YORK, N. Y. 10022

September 9, 1964

PHELPS DODGE CORPORATION
300 PARK AVENUE

New York, September 9, 1964
To the Shareholders:

We enclose our check in payment of the dividend of seventy-five cents ($.75)
per share payable September 10, 1964, on the capital stock of this Corporation standing in
your name. Please deposit your dividend check promptly.

It will not be necessary to acknowledge the enclosed check, as your endorsement
thereon is sufficient for that purpose.

Please notify Manufacturers Hanover Trust Company, our Transfer Agent, of any
change in your post office address by completing the enclosed form and mailing it as directed
thereon.

R. D. BARNHART, Treasurer




PHELPS

DODGE—

NEW

MORENCI BRANCH
RESEARCH

EU'LD'NG A new buiiding was completed by the Morenci Branch

Research Department during 1966. This department is engaged in applied research
and development in extractive metallurgy. Its objective is to develop new processes

or process improvements which will increase the recovery of valuable constituents

from the company’s ores or reduce processing costs. This research includes experi-

mentation in mineral concentration, pyrometallurgy, chemical metallurgy, electro-

metallurgy, and process instrumentation.

The new building provides 6,000 square feet of laboratory space, 3,500 square feet
of pilot plant space, staff offices, a library-conference room, and service facilities. The
laboratories include a special laboratory for microscopic studies of mineral products,
and special facilities for crushing, grinding, mixing, screening, and other sample prep-
aration activities. General laboratory space is provided for the wide variety of experi-
mentation in which this group engages. These adaptable laboratories are conveniently
arranged around a central core storage room, with each staff office conveniently
adjacent to laboratory space. Special equipment available in this new facility includes
an X-ray spectrograph for rapid analysis of materials in connection with both labora-
tory and pilot plant work. The pilot plant area, in which miniature plants of various
kinds can be erected for studies of continuous operations, is a high-bay structure
with crane service throughout. A 500-pound per hour pilot ore concentrator is cur-
rently being used to develop design data for the concentrator at the company’s prop-
erty at Tyrone, New Mexico, now being developed for production.




Pilot plant operations
start with filling
of the ore bin,

T 4 A special laboratory
th yvi[h complete illumination control
b i is provided for microscope work,
e == Itis equipped with three different types

=== of microscopes and their accessories.

Studies of chemical
reactions involved

in metallurgical
operations are carried
out in one of the

. laboratories.

A variety of crushing, grinding
classification and control equ
is provided for pilot plant acti
such as this plant treating ore
company's property at Tyrone

An X-ray spectrograph is used for
continuous analysis of the composition
of flowing pilot plant process streams,
and for determination of the
composition of crystal structure of
batch samples of research materials,

The new Morenci Branch
Research Building includes
laboratory and

office spaces in the
foreground and a high-bay
pilot plant area at the rear.
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PHELPS DODGE

PHELPS DODGE CORPORATION
300 PARK AVENUE

New York, March 9, 1967
To the Shareholders:

We enclose our check in payment of the dividend of eighty-five cents ($.85) per share
payable March 10, 1967, on the capital stock of this Corporation standing in your name. Please
deposit your dividend check promptly.

It will not be necessary to acknowledge the enclosed check, as your endorsement thereon
is sufficient for that purpose.

Please indicate any change in address on your dividend check, as follows, before handling
it in the usual manner:

Draw line through the incorrect address;

Print correct address to the right of old one;

Insert Zip Code; and

Punch out die-cut circle marked “X" on back of check. Do this only if you report
a change in address.

G0 PO

R. D. BARNHART, Treasurer

PHELPS DODGE CORPORATION PHELES DoDGE

PRINCIPAL SUBSIDIARIES:

PHELPS DODGE INDUSTRIES, INC.
Phelps Dodge Copper Products Corporation
Phelps Dodge Magnet Wire Corporation
Phelps Dodge Aluminum Products Corporation
Phelps Dodge International Corporation

PHELPS DODGE REFINING CORPORATION

GENERAL OFFICES:
300 PARK AVENUE + NEW YORK, N. Y. 10022
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PHELPS DODGE CORPORATION
PRODUCERS, REFINERS & FABRICATORS OF COPPER

Subsidiary Companies:
PHELPS DODGE REFINING CORPORATION
PHELPS DODGE COPPER PRODUCTS CORPORATION

General Offices:
300 PARK AVENUE +« NEW YORK 22, N. Y.

September 8B, 1960

PHELPS DODGE CORPORATION

Morenci Branch - Morenci, Arizona

PHELPS DODGE CORPORATION
300 PARK AVENUE

ok, Seplember 8, 1960

To the Shareholders: \

i 4

—". \
Check is enclosed in payment-o Md&%k %1 @"{' }cnts ($.45) per share
on the 11 to is Co }'a ding in your
w&ﬁ D nry to led osed checksTis the endorsement
i nt forcmﬁv c, =
N -ﬁ ver Bankeour Transfer Agent, of any change in your post
Ks l!'_lp__lc 4t enclosed form and mailing it as directed thereon.

M. W. UrQuHART, Treasurer

Relocation of Mine Buildings at the Morenci Open-Pit
Mine, Morenci, Arizona

The relocation of all the plant facilities used in the mining operati
became necessary with the expansion of the Morenci open-pit mine to t
south.

The new location for the mine buildings is shown in the aerial pictu
appearing in this circular. A portion of the mine is seen in the upper right ha
corner. Also shown is part of the new south side railroad switchback systes
constructed in connection with the expansion of the open-pit mine.

The construction program for the new mine buildings is scheduled f
compietion in 1961 and, when completed, eighteen buildings with their aiii
equipment will have been relocated.

The new Locomotive Shop will house complete facilities for the mai
tenance and repair of diesel locomotives, including seventeen 1750 HP dies
electric locomotives. The Change Room provides shower and change facilit;
for 1,000 men. The mine Supply Warehouse has 15,400 square feet of usat
floor space.



PUBLISHED BY PHELPS DODGE CORPORATION, MORE
MORENCI, ARIZONA

MARCH, 1953
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MECHANICAL DEPARTMENT EMPLOYEES JULY 5, 1928

There are 24 men in these group pictures who continue to make their homes in Morenci, most of whom are still employed by Phelps

iANAANNA\IAATAVAIABIALA

Dodge Corporation, Morenci Branch. When these pictures were taken the machine shop was located ncar the site of the present Morenci

7a\

high school building.
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Articles of interest to our readers, photegraphs and cketches suvitable for reproduction, are sclicited and should be addressed to Editor, The Pros-

pector, Phelps Dodge Corporation, Morenci Branch, Morenci, Arizona,
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—Photo by Risdon Studio

EAGLE SCOUTS AND PROUD PARENTS

Left to right: Eagle Scout Don Sorells and parents, Mr. and Mrs. S. W. Sorells; Eaale Scout Allen Brown and parents, Mr. and Mrs.
L. E. Brown: Eagle Scout Jim Hardcastle and parents, Mr. and Mrs. A. C. Hardcastle.
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The Morenci Mine

At e Company’s open-pit mine at Morenci
Arizona, the mining area has been extended (as
shown on the mine picture which follows this
page) to include ore indicated by development

drilling carried out in recent years.

As part of this extension, it has been necessary
to construct an additional access for the mine

railroad and to relocate the mine plant facilities.

The new mine plant facilities area, shown above, is
located on former mine waste dumps midway between
the open pit and the reduction works, and includes
the locomotive shop, mine office, change room, supply
warehouses, and maintenance and repair shops. Above
this area is one of the new switchbacks for the mine
railroad. There are more than 75 miles of standard-
gauge track in the mine haulage system,
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The train shown at the right is in position to dump
ore at the primary crusher, where the initial step in
the treatment of the ore at the concentrator takes
place. Each ore train consists of eleven cars and hauls
approximately 880 tons of ore per trip.

Y Ty
Y

A primary blast at the Morenci mine. Forty-nine
12-inch diameter drill holes were loaded with
63,000 pounds of explosive to break 380,000 tons
of rock. The rock broken by this one blast would
fill an ore train more than 38 miles long.

The broken material is loaded into trains by shovels
like the one shown at the left. The shovel dipper
has a capacity of 9 cubic yards, or approximately
13 tons of broken rock.
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THE MORENCI MINE

AREA SCHEDULED FOR MINING AS OF
JANUARY 1, 1953

ADDITIOMAL AREAS SCHEDULED AS OF
JAMUARY 1, 1961

The average diameter of the pit is about 145
miles and the maximum depth is about 14
I'raing and
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WETION WORKS

6. DRVIS KODACHROME
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Beginning a New Era in Morenci

Over 50 Years of open-pit copper

Did you know that the first ore was
mined from the Morenci Open Pit
over 50 years ago?

Although mining had started two
years earlier, it then consisted only
of stripping rock from the top of the
ore body.

In 1939, a small amount of ore
mining commenced for testing pur-
poses, about 1,500 tons per day. This
compares with more than 110,000
tons per day of ore being mined
today.

An even more unbelievable con-
trast is evident when we read that
early-day mining in the 1870s was
done by wheelbarrow and today is
done with 170- and 190-ton trucks.

In 1932, mining copper by under-
ground methods ended when the
Humbolt Mine in old Morenci shut
down because of the Great De-
pression. Five years later, in 1937,
work on the Morenci Open Pit Mine
started.

Enough rock had been stripped
away by 1939 to expose a small
amount of ore. This area of ore,

called the ‘‘test pit,"" was segregated
from the rest of the mining which
focused on the removal of over-
burden. Thus, 50 years ago, ore was
being mined for test-mill operations
to determine proper milling tech-
niques.

The ore was much lower grade in
copper content than had ever been
mined before at Morenci. Methods
of milling and smelting that ore had
to be devised. An old concentrator
and an old smelter were used. Our
present concentrator and smelter
had not yet been built. They were
completed in 1942.

The concentrator was the No. 6
concentrator in old Morenci. It was
built in 1906, by the Arizona Copper
Company, to handle ore from the
underground Humbolt Mine. Phelps
Dodge acquired ownership of the
concentrator and the Humbolt Mine
in 1921, when it became sole owner
of all the mines and property in the
district.

In 1938, a test mill was re-
conditioned in the old No. 6 to handle
the ore from the ‘‘test pit,”" and in

early 1939, ore was delivered to the
mill. To determine the most effective
means of separating the ore minerals
from the rock, different methods
were tried. Fifteen hundred tons of
ore per day were sent to the mill
from the test pit.

Concentrate from the test mill was
sent to the old Clifton Smelter. Its
300-foot stack still stands near the
highway south of Clifton. That
smelter was built in 1913 by the
Arizona Copper Company. Phelps
Dodge began operating it in 1921. It
was shut down in 1932 and react-
ivated in the late ‘30s to handle
scrap, precipitate and concentrate.

Two years later, in 1942, the
present Morenci concentrator and
smelter were completed. They were
many times larger and more pro-
ductive than the old plants. Ore was
delivered to the new reduction works
and the first copper anodes were
shipped from the new smelter in
April 1942.

Ore production from the new mine
in 1942 amounted to 40,000 tons
per day. The mill was expanded

during World War II and ore
production increased. By the 1960s,
the mine was producing 60,000 tons
per day of ore and 180,000 total tons
per day.

In 1969, mining began in the new
Metcalf Open Pit with ore being
produced for the new Metcalf Con-
centrator by 1976. During the 1980s,
all mining has been confined to the
Morenci Pit. There are plans to re-
establish mining at Metcalf during
the 1990s.

Today, we mine more than 110,000
tons per day of ore and about 250,000
tons per day of ore, and leach rock!

And now, with the recent an-
nouncement of the Northwest Ex-
tension expansion project and
solvent extraction—electrowinning
technology, a new era of mining at
Morenci has begun.

® Phelps Dodge Morenci, Inc. offers an excellent guided tour of the open pit mine and related
facilities. Tour guides are retired Phelps Dodge employees.

® You may schedule a tour by calling our Employee Service Department at (602) 865—-4521,

extension 435, The free tours are approximately three hours in duration and are conducted
Monday through Friday, usually beginning at 8:30 a.m. and 1:30 p.m.




The first mineral discoveries in the

Clifton-Morenci District were made
around the year 1865 when a group
of California volunteers pursuing
renegade Apache Indians came
through this area. The commanding
officer, General James H. Carlton,
wrote to Washington about colorful
mineral outcrops that he had
observed.

Two mining companies were
organized in the Clifton-Morenci
District in the early 1870's. One was
the Longfellow Copper Company.

The second was the Detroit
Copper Company. The founders of
the Detroit Copper Company were
Captain E. Ward, Joe Yankee and
others. The company enlisted a small
force of men to work for Captain
Miles Joy who had developed the
original mining claims. They mined
copper in the area which later would
become Morenci.

In 1872, Robert and James Metcalf
staked claims in the area later known
as the town of Metcalf. They also
located the Longfellow claim. This
claim contained high-grade copper

deposits and was located in an arex
now incorporated into the southeast
portion of the Morenci Open PFit
Mine.

The Metcalf brothers enlisted the
financial support of Henry Lezinsky,
a successful store owner in Las
Cruces, New Mexico, and together
they formed the ‘‘Francisco Mining
Company’’ in 1872. One year later
the name was changed to the *'Gila
Mining Company'" and finally to the
“Longfellow Mining Company'' in
1874.

The first ore mined from the
Longfellow Mine assayed as high as
80 percent copper, and averaged 20
percent copper over the first 10 years
of mining. By comparison, the ore
we are mining today averages less
than 1 percent copper.

The copper was shipped by wagon
trains, such as is shown in the
accompanying photograph taken in
Chase Creek, to such far away
markets as San Francisco and
Kansas City or to Kit Carson,
Colorado, which was the nearest
railroad.

Early mining by the Detroit
Copper Company ceased after a
short time because of the danger of
Indian raids and the remoteness of
the mines, but it was reactivated a
few years later with the arrival of
William Church.

Church mined copper at different
sites in and around the town of
Morenci.

In 1880, Church made the decision
to build a smelter to handle the ore
from his mines. He didn't have the
required capital, so he journeyed to
New York by wagon, then by rail, to
seek a loan.

On a historic day in 1881, Church
entered the office of Phelps Dodge &
Company in New York City and
asked for a loan, Phelps Dodge was
not then in the mining business.
Instead, it was in the business of
exporting commodities such as

cotton., and importing metals,
primarily tin, copper, brass and zinc.

Phelps Dodge did not immediately
extend the loan, but asked Dr. James
Douglas, a renowned metallurgist, to
examine Church’s claims. (In later
years, Dr. Douglas was to become
President of Phelps Dodge. Douglas,
Arizona was named in his honor.)
Douglas reported favorably and also
recommended that Phelps Dodge
invest in mining properties in
Bisbee, Arizona that same year.

As a result of Douglas’ favorable
report, Phelps Dodge & Company
advanced $50,000 to Church and
became part owner of the Detroit
Mining Company.

Church thereby acquired the
money to build a smelter and Phelps
Dodge & Company reached a major
turning point—resulting in more
than 100 years of mining copper in
Arizona.




Clifton was a smelter town from
the late 1870s until 1932.

The first smelter to be built in this
location, in the late 1870s, was
owned by Longfellow Copper Com-
pany. Arizona Copper Company took
over the smelter in 1882. From then
until 1913, it was maintained and
cnlarged by Arizona Copper
Company.

An interesting and unusual aspect
of the smelter was that it actually
used a mountain for a smoke stack!

Behind the smelter, a tunnel was
driven into the mountain. The tunnel
intersected a shaft which collared at
the .top of the mountain. A short
smoke stack was installed at the top
of the shaft.

As you drive into Clifton from
Three-way, one of the first land-
marks you see is an old smelter stack
that maintains a lonely vigil below
the left side of the highway. This was
the Arizona Copper Company
smelter built in 1913, replacing the
old smelter in Clifton.

"

This *‘new’’ smelter built in 1913
was operated until 1921 by Arizona
Copper and from then until 1932 by
Phelps Dodge Corporation. It was
torn down, except for the stack, in
the early 1940s.

Before the year 1882, Clifton and
Morenci were practically isolated
from the rest of the world. Wagon
trains were the only mode of
transporting people and materials to
and from the district. These wagon

trains were often raided by bands of
renegade Indians.

The first railroad in the area was
built in 1879. It connected Clifton
with the Longfellow Mine incline
located in Chase Creek Canyon about
three miles north of Clifton.

By 1882, the Clifton-Morenci area
was a flourishing copper mining
district. Interest was high to connect
Clifton to the rest of the world with a
railroad. Several companies looked
at building a railroad, but backed off
when they saw the rugged land-
scape.

The Arizona Copper Company, a
new mining company in the district,
decided to build a railroad from

Clifton to Lordsburg, New Mexico.
Surveying for the line began in 1882.

After construction of the narrow-
gauge railroad started, the towns of
Duncan and Guthrie sprang up along
its route. Both towns were named
after directors of the Arizona Copper
Company.

The New Mexico portion of the
railroad was named °‘Clifton and
Lordsburg Railway,’”” and the Ariz-
ona portion ‘‘Clifton and Southern
Pacific Railway."

In 1924, the El Paso and South-
western Railroad, including the old
A&NM, became part of the Southern
Pacific Railroad and remains so
today.

® Neariy 1,600 employees @ $3.5 MILLION to schools in Greenlee and Graham Counties (1988)

® $35 MILLION in wages — Greenlee County (1988)

® $15 MILLION in wages — Graham County (1988)

MORENC! INC. MORENCI INC.




