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PJi":LPS DOlle!.: , "OR~liCI "RANCH 

Desc:!'tptioD, SHl'h tlv una1t" re d ~Ion:lon.lte !'o r phyry 

"'\n. .. r a1s , Cha lcedollY (Z iO~) ; C!:Irv socoll" (CUSI0l . ~E"ZO) ; Pyrolulite (I! nO~) ; Re:lI&tite (FeZOJ ) ; 

.. imon.ite (ZFe70JJR~O); Mdachite (Cu~(Op.)ZCOJ) 

CaniN e , Q"artz I'onz~nlte P"r pbyry 

Copper cont~r t (") : 0 . 5 

Locst1on h,u"e) : !l'ollo L .. u e 
(Dht:-lot ) : J.!o:-eno1_'Iete a lf , ~r eel'llec 
(Plac e : t .,,11e ,"cst of "etoI U 

C~"rty 

Oper~tor : Ph~lD' Dode" CDrnor~tlon , "o:-ine i !!:-anob . . Ow:ner : 
:>DrOr : 
H1T'e : tra ot ive 

eo "t ... ·1'dng !lot es: T".;>io &l o,d~e ",'ners ls der! .. ed fro", t b e I r t!on o~ l'I " l~lt;inf. sol,;tt .. ". 
l'! ;?so., reSO . .. nd 1":(\2 ;> l ul oonl:lder,b le oxygen . be (eldl,lI ra 'II. the p orp ht-y e r e no t oooplet ely 

! alte r ei!. to raoHn and Al"nit e , but ,re still ... rleltize t. 



De'o:riptiollr Typ i o ll l le aohing Ore with strillger . a nd dis~in.tiol!.8 o't Pyrite , Chalcopy:rite 
a nd COTellite or Cbaleocite ill small amount • • 

PyrUa (reS .. ) (YdlO.) 

Chalcopyrite (CUreS .. ) (Io! i xed wUh Pyrite) 
Conllita iCUS) (Blual Thin film on outs14e 
I:.ollnite R4"'1zSi204 

of Pyrite 

Altere d loIon;:onit a 
~I Smootb 'teel 

PorpbyTY- reld. par s .lterea to l:. o1in 
. nd tendency to .t ick to the tongue 

Copper Content I 0 . 25% t o 0 . 50:' Cu . 

Deptb . 100 to 150 teet belo .. origina l .ur f . c e 

Loo . tion r Cl '

j 
mine 4900 bonch up "'0 5000 benoh 

( Di.trict t Worenoi -Metoa lt. Greenlee county. Ariz ona 
( P1.ce l ODe- baH mile nor,", o't ~orenci • .lri zon. 

Oper.torl Phe1p. Dodge Corporll tion, ~!orelloi Bralloh 

• • • 

Donor I • • • 

Uine l AOtiTe , b eing deTelope4 

(or l:.ol1nite) 

Not e I Tbil t ype ot ore 00lIl01 i n .rea. wIlioh a ppear to haTe a a 8t ioi8110Y ot Ch. loopyrite 
lIIiX8d with Pyrite. Tho valu e s are largely in nar row . trin(er. luch •• i •• hown 

in thil 'pooican with relatively minor diuelllinAtion ot TA l ue • • 



Mineral. : Limonite (rello~.-1:It·o,",) ; Caloite (Ca!:03) ( .... hite) ; Pyrolulite (~11l02) (bh,ck) ; 
c."" r t,,, (5102) IlaO .erne op. l and ohalo .. dony ; H,,::>.tih (Fe20)) (red) ; Yaol!n (H4A1251209) 
-:aoll'lltll ' 

Ci.nfU e: J.l1: .. red c.uartz :/on1:on11: e Porphyry (poroe. and leacbed) 

Coo per oontent (~) : _ 

Depth : Su r taoo til 100 r""t 

1001.'" on (1'1ne: 
('lhtr10ti ' 

(Plac e ' : 

(Clly) 1'or"n01 ooeo oit ",lne 
t,'or"nci -"etC'll~ , Cl'e ",..l" .. county 
'leal' "orencl , Ar Izona 

"Ot~. : rl:!e oxide minerala Ire tbe re sult of o:deltioD o! .\llphldel (?yr1te _ !'yrrl:otl.to) ~ll'netite , 
ret •• o.r .r.d oth~r I'ir~rll. pr~.e" t i~ orl .. i,.,el ",onzo"lite ,orollyry . ~lIluti..,nl O.,~t~·!led "2504 . 

cre S04 ("errl 0 5ulohlte( C02) . t1~onlte is t~ .. end pro~uet o~ the oddlUon of p)'rlte or 
m'I!'Mltite (e'Qoo1&11y in ;>r~lO~o" of "10111'1) . Sl11o,," fro", the Ti rioul ,il1o"t". (oes into opi l 
, .. ")o1160dony. er ,~"or~try q,urt,. (l.n tl!1Y .t .. 'r~"r. or T'IIg 11nl"I"I) . Residual a111cI is 
l1tth r!reot~d (o\llrt ,. phenoery,tl In 01'1 1.1 nil no r l'hyryj . Serioitl .... <1 .reld.plrS Ohln"" to 
kaolin or .lu"tt~ (tl-e l itter llr~ely is tr.ns!"r-"d ~own .... "rd to be depo.!.ted at the .... te r 
t~blel · 



Nine r ah . Pyrite (FoS 2 J Wain Sulphide mass 

CIII.lcopyrite (CuJ'eS21 Wi:x:e d .... ith Pyrite 
Chalcocite (CU2S) Gr ay films r eplaoing oh .. loopyrite .. nd Oha l oooite 
Qu .. rtz (S102) Ninute ole .. r cryat .. ls (Proh .. hly in Imall Teina .. bout a' .... i 4e a. 

the IPeoimen) 

'ao11 n - Lik: e mater i a l frotl altEratiou Of ori gin .. l relhp. r l in Porphyry (Whit e ) 

Gangue . Quartz with b .. dly altered Nonzonite porphyry a • .... 11 rook:. 

Copper oontent . ~ to 2~ Cu . 

Depth: 1 50 to 200 feet be l a .. oriiina l aurface 

Location . Clay mine _ <1950 Bench 
(Diltrict ). Worenci-41etcllf , Green l ee CC'IlIlty, .Arbona 

(Place) , One- h .. lf mi le north of )lo r ene1, .lrizona 

Oper .. tor, Phelpa Dodge Cor poration, Morenoi Br anch 

OWller : • • 
Donor • • • 

.rune, 1 9<11 



l'lneral5: Br ochatite (ClI4S04(OH)6) ; Chrysocoll" (CUSi03,2::20); Limonite (2FB,,0 3, 3HZO) 

.... nj1Ue : ". .. ,,,1 '" o"ldlzed !.'onzonlte Porphyry fr'Hn~ into Gr.nite Porphyry. 

Gop1!le r -:l"uent (,-;) : 0 .4 to &.6 

Depth : ~urfao" to 30 teet 

Loc.t1~n: tJln.. itoll_ L".lIe 
Diatrict, Uorenoi~fetc. lt, Greenlee county 
Plnee , 1 niJe louth of Mete. l! 

Ol'rr.tor end owner: Phelpi Dodte COr1!l0ratlon, ~'orrnci hranoh 

'.'1no : Ineeti "e 



Covo11i te . Wal l rOOK i8 quar tz monzonite por phyry. 

Uiner abl Pyrite (JI'eS2) Uain maeS 
Cha1copyr ita (CUToS2) In microgr;:phio lntorgro'lr'th with Pyrite 
raolinite (H • .ll2Si0209) (White) 
CYP81U:1 (Small .... Gu .. t. resulting from H2S04 attacking CaloiWl: Jl'oldtpar) 
Chalcocit e (CU

2
S) Cr .. ,. - · Soot,. Chalcooit e - (Black Ipoh) 

Larg e l,. Pyr it e (Wall r ock: for this ... e i nlot 11 Claartz Wonzonite Porphyry . Tho 
Ye1n il f01"ll:1e d by Sulphide r eplacement of Porph,.ry out fr Ol!l a Imall fr91tu ra ) 
These _tr ill.g erl an4 ye inleh g enera 11,. oocur 0 .. 'heeting or jointing fraotures 
i n t he Porphyry . 

Co ppe r oontent . 2': t o 2*" Cu . 

Dopth I 100 to 150 teot bolo .. originel l urt aoo 

Locat ion . Liverpoo l lHne _ "825 b enoh (Teet Pit) 
(Diltr ict) I WorelOo i-'!ot oa1f . Cr oenlee County . Arizona 

(Plaoe) : OlOe-half .,ilo nor t hwest of 1oI0ronoi, .lrizona . 

Operator, Phelpi Dodge Cor POr a tiOll, Uorenci Branch 

Owuer : • • 

DOlOorl • 

Wille I ActiYe ( or e be i ng t r eated ill No . 6 Concentrator at pres ent ) 

J une, 194 1 



I 

l'ineraH : ).(ahohite (Cu(OR) ;? cc) l (Dark gr eenl : Cuprite (CuZO) (ru.by TOr1/ ; Chry"8c>colh CuSiO) . 2HZO) 
fl1(1'ht g r een Hue) : Ll"1ol'lite (ZreZ03.)i!ZC) yello .. broVll) : ?yrollU~h tlncz, (blaok); Ke~&t~te 
le203) (red brown). . 

C;f,l:g'IIe , 4 1te r ' d l'On:zonlte Porohyry and Li.r!le.tone (011 ?orrhyTy- l1JlOelt.one oontact) 

::n!,)l!~r content (f.) : 3 _ 4 

Dept!:> : 40 f eet 

Location (!!lne): 
(District j ' 

(Phee : 

Cby!llinc (part of "orenei ogen ~1t 'II1ne) 
!!orenol-1.!e~oalt (Greenlee oo',nty) 
1 :n ih 11 . r. . of "orene ! 

Operltl)r ... n"- owr.er : Pbeloa Dodge ::'orooratlon, 1/'01"no1 Pra.,ch 



,er,,15 : Chry~ocoll:\ (Cu5i03 . ?1'20) (blue !'reen) ; Meboonitc (CuO) (ebeny bhek) J Pyr a lu a ite 
\~!no2) (b l ack) ; Limonite (21"e2033A20) (yello ... broml) 

Gangue , 3 8 111y alt~r~11 !,lon~on!.te Porphyry 

Cooner content (%) : ± 4 

D ~p th: Su rfaoe 

Looation (Mine) : 
(:>i3triot) : 

(Plaoe' : 

"ine : !n"eti..-e 

Rollo Lease 
!'orenci- "etca lf, Gre enlee G""n t v 

1 l'Iile S01.lth from "et"a lf 

N"tea : T.,pic"1 OXidation of pri:nary sul::hides (Py rite (""5S2) Or Chalcopyrit" {eu!' ''S2) and 
porphyry ,.,incra.l~ ("lc8_?el~,soa.rB) by "25°4 + CO2 -\0" FeS04 + ° soluttol's 



l"rah , ~'aheh1t" (CuZ(OR)ZC03) ; r:hry.oeolh (C:.SiO). 2R20) ; \'Zurit" (C1:I3(OR)2 (""'31Z); 

Limonite (21' ''2°) . 3''2°); Pyrolullte (1/11°2) ; Cbalu<1ony (:;i02 ) 

aanp'Ue : Altered Wcn,,:o!lite Po r phy ry or Limeston" (la r l(" ly limonite) . 

Co!'o",' content (,::) ,1: 2 

' e pt !1: Surfl.c" ",r near lurfl.C 8 

Locl.U on {lfine I' 
(:>l.t , id : 

(!'ll.c e , 

E . Li.erpool "1ne 
l'e r enoi -Pete al!, Cre enlee County 
t mil e Ne rth '.'orello!. 

Op" ... tor Ind O ..... er ' ?hclns Dodl''" COreorllUon , 1'"reI'01 Branoll 

Him" Active 

Hot~J : Cllalcetony or ooal lor'" .... 4 oroduQtI 01 • .,lutio n <>1 alul1l1n\1m . 1 Iie3t~. 1" oorollvrie. 
4ur1110( 07H.aUoII of pril'"ar~' nInh!.des (CureS? .... C1:I,i"eS4 or reS2 ) ' "ct" the n~ .. tJdoTmorohie 
r ".,l,eement ot ca~~.t,ry nel~c\lt~ ~y chrysooolla . Thi. tvo~ 01 reo I. cement is quIte eo~on 
ill oxidation process" • • 



rauJ.1: 

Minera l s , Quar tt (S10Z) Pr imary 
Chalcedcny (SiOZ ) Seccndary 

hcl1nite (H .. .llzSiZ09 ) (White) 
Pyrite (FeSZ) (Yell_) 
Chalconthit o (caZS04 . 5H20) (G re e D) 
COTell1te (caS) (Ind i eo Blue ) 

Gangue: Qaart. }lon.on1te Porphyry 

Copper oontent l 0 .7~ to 1 . 2'-' Cu.-C"ide Cu . 0 . 09 to O .l~ 

Depth: 50 to 100 feet bolo,. orig1 nal nrtaco 

Loc.UCl" Li.orpool !.line _ 4e50 bench 
( Diatrict I' Worenoi4&oto.lf , Gl:eenlee Cau nty . .lr tz Ona 

(Place I One- balt !!line to three- t ou r t b e mile north ot Jo:orenci , .lrizona 

Oper ator: Phelp. Dode e Cor por a tion, Worenci Brauch 

Owner I • • • • 

Donor I • 

MinOI .loti •• _ Prodncing or-a fo r No . ~ Conoentrator at pre. ent . 

June, 19 41 



Hinera l a : Rroehantite ICu4S04\UHJ 6J \rl~ r6u ! r" (lUtll\~ enrylt lLJ.lJ J 1,../l ''Y KUOUUIL \vu;!,.Lv 3 • .:.n2"1 

;hlu e "run lIon_ehry.talHne} ; Li!llolllte , hemaUte , oaleite, etc . 

Cooo er cont",nt 

Dep th: Surface 

Loo at i on '''hel ' 
(Di'trlct : 

(Phee : 

(,:) : 0 . 4 

'Iorth edfl'e " orene l Op~n Pit ".Ina 
·' orenei_"e te.lt, Greenlee coun t y 
;> mIle. n'l r th '.'or~ncl 

(1)erlto~'~1l4 'O>mer: Pelel Dode-e Cor?orat·.on , I'or~n"i "' ranch 

Mine : A.ctive 

l'ote a: 'Iote o.eu 4ol:lorohl0 replac.,."ent nf Pr ochantite bv cllrYloeo11a ill :>llloe • • 



· .•.•..•. v 1 ... ~;.>\" ." 2 '''' ~ l i '';&'''1(1I111'1:e \Mn"u)} l l'yrolu.l.te (MIlO::-/ ; Limonite (ue"C3 oF.2Q)\' 
tlolftelane (!In('l,,l "20 . "'.0 ua !:20); pOlSibly (;"0 bit .. (2!'c"03 . 2l!:,,O Or TUrf;ite (21'''2°3 01':2° 

Canglla , COTfloletely replRoed l'on~onit~ Por"),ry or Lime,tonl! 

Co"" .. r r::~l\te:lt t") : 7~ 

Depth: 60 fee t 

Loo~ticlI (Fi ... ,,! , 
(Distrlot : 

(P1'"e , 

Clav "1ne (J)lI.rt of !!~rl!nol Doell. ?~t l'lno) 
'.'or"ncl-" ~-tealf (Greenlee o~unty) 
2 Mil ... ~('Irth "o,-('nol 

O,,"r,tor ~nd O><1'1l1r , PhelpS ilodU CorporatiD" . ,'or"'I01 B~.ncb 

1I.l';c : A.ctive 



l 

Iline r d s, ~_!"laohit .. lCuzl(l!!') 2( c o:ll; Azurite (CU 2 (OH)Z(C03 )Z) 
'.nomelano ("noZ . r2o) ; C.lelte (C"C03' 

r:.",rue, O",idl:zed Lhae.tone 

CODDer content (~) I z,,: 
Deptb. , Surf"ce 

Looation (Hinel ' 
(Di,trict I 

(Pbee , 

L1 Yerpoal Mine (Morenci Open Pit :!1ne) 
MOrenc l_~'ete"lt (Creenlee county) 
near !'ore nc l 

Ope r ator and OWller, Ph~lpl Dod,. I"orporlltioll. I,'OrpIICi "ranch 

lJlr e, Aoti.e 

Limonite (2FeZ033RZO) : 

rlotes : 8xidlltl"n hili ruulted In the fOrnlaUolI ot LiMonite (trot:'! Pyrite) . J."urite alld ~'.hchlte 
(fra'!! h.lconyrite) .lId remo .... l of CaloiUl!! alld "ulphur to for:r: C"S04 (CYPSUI:I u .n 11114 .. roduct) . 
Part of S04 an4 coposr .... ere tr.n,ported b~la .. t<'> enrich th" pri"IIT}' lulphide ~protore· ~ne"r­
ore), oo"'-vertlnl" it ta 'l<ork.ble ore . (Enrich!.nlt lulahides are CQulllte (r.vS) ~nd Chaloooite 
(C'.12 5 ) • 



'·"":eT.ls : Pyrite (1'IIIS2) ; Ch.lecpyritll (cure ';,,) : Ch.lc oe lt,, - C<>vell lte (CUtS . cu31 : Ch. lc . ntb i te 
,U504 . 5"'20) ; Yaolinlh (F.4 AIZSiZ09) 

Can(U lI: !.!o:n:onlte Por hyry (J.ltllred) 

Cop," !" content (%) , 0.75 to 1.75 

Dept h: 150 to 300 feet 

Location (Mine : 
(nlst r io t I' 

' Phce , 

!.Iorenel Open Pit I'lno 
I'orencl_~· .. to'lf, Creenlee 
lle'l" ]Joreno i 

oounty 

Opera t or . nd o"ner, Ph"l", l'odll''' Coroor.tlor, !'ore"lcl dr.nch 

l'lne : ..let!.v .. 

Retn : This sp ecimen (11ke B, 9 , 10, 11, 12 , 13 , 14 . nel 15) . T .. l11u.tr l.t1onl (in n r l01l1 . t8f.esj 
ot the prooe •• el inVOlved in thern l nera ll~ .tlo n .n~ enrle~ent of • typio. l lor ~r.de m.trrial 

into 00.",.,erc1,1 Gre !partieUhr l y in Porphyries) . ' 0 ."lution (Iuller ... "n,,) o r o. ab 1y oonta! lIed 
tn lu 10hu r1" &01<1 R"S04) ' Fe rric lu1ph"t" (reSO.) , oxy""n (90) and IO"'etiT"ea CO2 ). 

The grobab1e 'eeUenC" of "ve.,t, .... " 
1 . tractu rln' ef the erigina11'0n"onite Pc r p ilYTY, Ql>a rtz I\o:::zonite Por 1:lhy ry , or Granit e Pe r l> hyry . 
Z . I"troduet\oe of Q.uartz (St11ca) in fraetur • or a. r eplaoc-'entl and irlpregnll.tlonl ot't fro::! 

the fract ure. acco,.,pal\ied by t:ZO (Pota, h) in for of Se r ieite L' tea . The lat o r re1:llaoeo! 
J.1u .. leu:: Silicates "leb a. th .. FeUapars . 

3 . a"ppenil\g of fr lc ture • . 
4 . Introduetio" of 1) r i"ary lul'Ohides in reopened fr "c t>:re" Pyrite (F" S~) , C~l leopy rite (Cure SZ)' 

!!o:-nite (ClI5P'eS 1. £nar rite (Cu31.55 . ) . 11.1.'0 ndite (L'nS) , '!olybd.enite (1.052) 
5 . O:rid .. tlon of Pri",. ry Sulphides , oon"eroion 0 Pri mary ~'1""ra 1. to O:dd es .nd. SeoendlY Su 10~ ldes 

( over ) 



conTe:".lon ot PriMary l'1ne :" all to Oxldu " .. " Secondary Su l phi ea {C Telli te (euS) and Cba l OQ ­
cito (cu ZS) .ocordin~ tQ the toll owint cbemiQ,l equa t ions , -

1 . CuTeSZ (Cbaloo py r ite) t 80 ~ Cu 5 04 t 1'0 504 (Ferric Su l "b, te ) 

, . 5CU 51'e54 I- llCU504 + 8E29) 18CU2 S (Cha l cocit e ) t 51'05°4 + 8HZ504 

,. Cu Sr 05 4 + Cu504 ZCu2S t ZCu5 + 1'e504 

•• 1'e 5Z (Pyr it ,,) • 7 CuS04 • 4 EZO &C1:IS t 41'" s0 4 ..,. 4R20 

or 51'eS Z T 14CuS04 ..;. l ZRZO 7CuZS t 5r"s04 • lZE2 S04 

5CuS +- 4CU ZS ~ 4H2 S04 
ReTerllbl" 

+- 3Cl1S04 t 4 3 Z504 

Tbe .equenc". In Ho r enci Se= to b OI 

!:quatioD 1 - 3 I n d 4 . _ 6 

The compolition ot enriQhintt .olution ...... changed at the wete r tab l " by cooTer s i on of 1'e1"rio 
Suplbat" t o ' ,rr 01:l1 Sulpbl t e I n d p re .ence o r Rz5 or CoZ ' Oxy ge n .... s ul e d up pr oducing I 
r educin, , t mosphe r e t 'To r ab l e to the precipitation ot seoondary .u l ph i d e l COTe l li te a nd 
Chlloocit e . Al uminum Ril i cate. wer" a lte r ed t o Kaolinit e or Alunite, .nd .eco'ld.1"y s11ica 
(OpIl Or Chalcedony) , I r on wen t in t o Limoni te orTu r g i te Or o t her lr on o x1del Ind hydrous 
o ~ l del • .llabandit~ (l'nS) "'8.1 con"erted into PyrolUsite , IJonzon i t e Or Psi l ooelen e . Oxidl_ 
t ion of copper su l phides resulted 1n l'lllcbite , Azurlte , Chrylocolla , Br oohlnt i te , C!l.I l canthlt e, 
'fll r ",o!" Cuprite , Y.elaa lnlte , etc . 



Description : Typical exacple of s li gll tlv enrlolled "Pro t or e" . 

,.{inerllls : Pyrite (FeS2 ) , Chaleopyrite (cuFeS2 ) , Chaloooit e (Cu 2S) , C.ua rtll (ir. f r aotures are as) 

Gangue : Altere d l!onz onlt . Porpbyry 

Copne r oontent (,:) : , 8 to 1 . 0 

Depth : 80 ft. 

Loe a t ion: (Mine I ' 
(Dis trlet : 

(Pl"'e e : 

Ll verpool (Morenoi Open PH) 
Mo re nol -~'ete ... lf , Greenle e county 
llear lIorene! 

Operato r and o ... ner : Phe l ps Dod ge Cor90raUon , IJorencl Ilranob 

!.!ine : AOUT. 

:io t es : ITo te qua r tz mpretna te d and fil1e:1 f r &c t u r es , reopening and nr lrnary su lnhldes belnlt 
enriohed in reonened areas . (Se e &- a for processes) . 



I 

~ 

!.l1~eral" Qu"rtz (cry.tab in rcu"h · Cokade " atructure) , Chaloocite (CU 2S) (Steel gra.y) 
COTelllte (CUS) (indigo blue) , Pyrite (FelZ ) ' Chalcopyrite (CuTeSZ) Prmary , 
hol1nite (l!4112S1209) (White) 

Gangue , Alte r ed ~'oll~onlte Po r llhyry 

Copoer COllt .. llt (") , l Z_ 15 

Depth , 100 teet 

Location (~in"l ' 
(Dhtr1ct , 

(Place , 

'.'ir.e , Actl ... e 

Colo ado loHne (~'orellci Open Pi t "ille) 
).loreno l-1.!etcalt (Gre enlee cooaty) 
1 ",tle north of ""renci 

1!otes : Sea IIzph.nation Specimen 7_ a (Enr lchloent) 



/'UI U"8U t l:lo rn1-~e \vus,e"'4 } I.I-I,,,,,,,uer} . vll'UCIlPY'·l.e I vu'e'>4} \ye~.l.Oll " ryrl"te \'e~2}\go~o. 

yello .... ) , Chaloooih (CU2S) (steel g r ay) , L"ol1n1te (H4A12S120')) . Quartz (81°2) 

Gangu .. , '1'>l'Izon1te Porphyry or <h," rtz '.'onzon1te Por~hyry 

Copne r oOl'tent (") + 1.'" 

De pth, 75 to 100 teet 

tl'lOati 011. (!line I' 
(Di.tr1et : 

(PlIoe : 

Lh'er;>ool (l'oreno1 O;>en Pit Mine) 
!'orenci-ileto .. l1', Greenlee county 
N ... r L'Orenci 

"ate' : Se .. ezol".,.Uon Speo!.-e" 7-.. ( .... r1oh.Qe .. t) 



Can!il'ue, I!On2onite Porflhyry 

Confle r oor.tent (%) , 10 _ 15 

De pth: 100 het 

Location {II he l' 
(Dhtrict I 

(PlAce : 

Li"er;-ool (Mor enci Open Pi t ~'lne) 
l'Orenoi-t'etollf. Creenle e oO'!lnty 
!'<c ar I.'oronol 

Operato r . nd O"'I1Or , "help' !:lodge Cornora·.~on. Morenci Rral1ch 

~'il1e : Acti .... 

liete. : Soc e";'!'~at1on S~eo1mell 7- 2 (enrich..,ect) 



t'iUT"b , Ch~lcOPyr1h (CufeSZ) ' PYTite treS2) , Cha l cooite (CuZS) , (eoullite (euS) , 
Serioite Mica , Xaollni t e tiT Alunite 

Gangue , Alte r ed Hon:zocite Po r tlbyry 

Copper content (%) : lZ - 15 

Depth , 150 teet 

Looation (l~lne I' 
(D1!t~!ot : 

(Phee : 

LiveTpool (MoTenci Open Pit Mine) 
'(~rCllol-4!eto"lt " Gr eenlee county 
'le .. r II"renci 

Operaton "nd. o .. ncr , Phel,,! Do~,e COTJlcr~tlon , "orene! "r~nch 

1.'lne , J.cU'I'e 

Note. : See explant .. ion Specimen 7_. (~u .. tlQnl 5 Ind 6) tOT reI _tie" bet~~en C"'I'ellite Bnd 
Cbl\~"oclte . '~ete t hat Covellite 1. 1n thin :!'ilt'l on "hllce"ite and or!"'Bry mine T"l. 
bet h . 

• , 



I. 

D08c ri Sltion : Typioal "Good" ore 

··ln~rall : Pyrite ("052) . Cha lcoci te (CU2S) . Chalco))yrlto (CUr052) . rllolln1te (r" U25120Q) , 
Chaloant h1te (~'lnor) lCuSg4~ H2 0) 

Cangue : Altere<!' 1 onzonite Por;>!Iyry 

Copo e r oontent l:r:') : 4 - e 

Depth : 100 rut 

LOoltien (l'hel ' 
(Dil trl.ct : 

Liverpool (Mor eno i Open Pit Vine) 
!'orencl~etel lf, Gr eenlee c""'nty 

01tll" r lind op~r·tor ' Phol!>s Dodge Cornorstlon , l'orcnci Branch 

Hine , ActiTe 

>Io'Iel : See e,,'Olanat1 .. Sneclr.1ofl 7-a (r.nrichme"l';) 



Desoription : · Protore " (Quarh: - Pyrite '",in) 

l'!"er~l. , Pyrite Ir"'S2i 
o.ul r t:ll S102 

'OluI !'icrosoouic Cha1oonyrit"" Chalcocite (f,int bluilh - i!'ray atd :!. ). 
10hrystals) -

Gllnf\u , I<llll't'll l.!on'lonite Porphyry 

Coo~",r content (") : Tr t ce 

,,,,,til : '500 ra .. t 

toc ~t1or ("i'le! , 
(Diltr!ot : 

(Phoe , 

1.on".(",llo" !.!ine 
~!orel\cl _·:~toal:! , Cr=enlee coanty 
t oiln E "nd :' or ~'orenoi 

Operator and o"'n .. r , Ph",l!" :Jodge GorporaUon. :'oren01 Branoh 

"ot." Pyrite beln, co~.' .. ert8d to oha1coo i te a. to110 .... :-

Thu. t.r the prooe.:r or er.rio~ent hI. bere1y berun . Oxidation il .11lfht .11 0 , 



Pine r "ls , PYl',t e (i n cubes) (FeS2) , ~:l.3rtz (Sl02) (cl~U' c ryst,lI) , !:aolinte (34J.·12S1209) (blaok) 

Ch .. l copyrite (Cul"e S .. ) (mixeol, ... itll Pyrite) 

Gllneue , Oua r tz !f.om:onite Porphy r y 

Copper conte~~ (~) O . ~ 

Depth : 100 teet 

Loclltion (lHnel ' 
(')iltriot , 

(?hoe : 

"1"0 : .letiT'" 

Lt .. ernool {I'orello! (lp"n p~t )' 1:11'1 
:,[orene i._'let:>3lt (Creenh.,. eouilty 
It .... r l'or~noi 

~otn : '1ot e Psou,,"o:;lorphie repllco,",,,nt of Pyrite cube. by Chalcooit.,. ( I n (·ulrtz- ?yrite 'fein l et) . 
Note he",,/!onal .eotlor '1r ~ulrtz 1n Xaolinite . 
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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 
par t 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. 

;r-. '-

~--
Copper ingots - about 1900 
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Sino;e lhal time more lhan 2.6 billion Ions of ore and olhe, 
rock material have been removed from the giant mine. 

Over the )'t:ar5. copper has bef!n produc:ecl. in the Morenci 
District in leveral forms: fint as inaots from smelters located 
Jx>th in Clifton and Morenci. later as anodes from the Morenci 
Smelter built in 19-12. sliIllaler as concentrates and precip· 
ital9. Now a part dIlle copper production is in cathode form 

THE SXlEIV PROCESS 
The solvent extractiorJelectcowinning plant al Morenci usn 
a relatively $imple P~5S to produce practically pure copper 
from water that has been percolated through huge stockpiles 
at coppeT-bearing rock. 

In the past. mining al Morenci was conducted primarily 
\0 Alisfy the ore requi~nts dille f;t)OCfflll1ltors. Rode: 
thai CQIltained !IOI11e c:opper, bm 100 l;tlle to he reoovered 
profitably in the oorrnal ~oncentnllinK·smelling·refining pro­
cn$ll1, was sent to tile low grade ~ stockpiles where ;t is 
now l .... i~bIe to provide feed to tile new plant. In addition, 
having this new way olllliking salable~, Morenci will 
be able in the future to allocate cop~r,bearirIJI material 
between the COIICentrato~ and the low grade ore stockpiles 
;n a way that will maximize tile eronomic retUl'l\ from this 
mineral re$Qllr<:e, 

The SX/EW prOCeU cons.ists 01 lour steps. IS shown on 
the simple !\ow sheet on the back ol this brochure, Three 
interdependent procenlOlution streams transfer the COpper 
from one step to the next 

Lellching 

The fi~t s tep, leaching. starts with the spri~ing ol slightly 
acidic: water (10 one of the low grade ~ stockPIles.. The "'liter 
percolates through the stockpile. dinolving copper nune~ 
conlllined in the rock as ~ de5cends. Thecopper.\aden ""ter, 
now called "pregnant leach solution," eKits from the OOllom 
ol the stockpile. flows 1(1 a collection pond, and is pumped 10 
one of the solvent extraction plant$. 

Extrllction 

In the second step, extraction, the pregnant leach solution is 
mixed vigorously with an ~ voIurne ol kerosene·based 
solvent that contains an orpnic t:hemical speciflc:ally designed 
to extract copper. Mte!" the scmtions have been mixed for 
about two minutes the mixture is allowed to Soettle. 

The leach solution, which has given Up;II o:opp.er \Q the 
organic: chemical. is the heavier of the Iwo soIulions and sinks 
10 the bottom. Now called uraffinate,~ it is pwnped back to 

() 
tl!<> IQP of the stockpIle to begin another cycle. The IOIvent 
containing tile copper·laden organic chemial, called ''loaded 
org;mir. ~ tIoolS to the top and is puntped to the next section 
olthe 5OI,·rnt exlr.tc\ion plant. 

The solvent extraction plants al Morenci are capable of 
processinS up to 48,000 gallons of preRnant leach solution per 
minute. 

Stripping 
In the third Slep, stripping. the loaded organic:" mixed with 
a copper·bearing sulfuric acid solution, called "electrolyte," 
and the copper migrates from the organic: to the electrolyte. 
The mixed soIulions tben are allowed 10 Soettle; the !oOlvt-nt 
that has beflI stripped oi its copper, ailed "lIarnn organic, ~ 
1\0;1\5 10 lhe top and is llenl back to the extr.tc\ion step to 
pick up another load of copper. The tlectrolyte containing tl!<> 
copper, called "rich electrolyte," Soellle! to the bonom and is 
pwnped to the tlectrowinring tankhouse. 

EleClrowinninJl 

In the final slep, electrow;nn;ng. 
pumped through J series of tanks 0 

ta!lkllre insolu~ lead platts altern 
per. Each lead platt tIeI'Ve'S u the ' 
drcuit; each cathode pole begins as 
pure copper. A direct current is pal 
Iyte, Teducing some of the copper ior 
accumulates 00 the starttr sheet . 

After seven da)'ll in the ~III 
to I slab of virtually pure copper we 
At thaI point it is removed from lilt" 
new starter sheet. The harvested CI 

or lor further procen ing into ott. 
electrolyte thilt hllS passed through 
depleted of its copper and thus cal 
returned to Ihe s\rippin~ step to 
uJlKraded once again. 

As can be seen. this optratio 
and relining steps of the pyrome1~ 

An Enl'ironmentlllly Clelln J 
In the Morenci solvent exlractiont 
there are 11(1 discharlfe!l of any pre 
rom>ent. The leach solutions COlli 
the low grade ~ s tockpiles and II 
organic drculates between tile e ~ 
stTippins section; and the electroly 
strippillJl section and the electrowi 

Surfaa: "'liter qo.Jality and groo 
tected by a S9 million IIood control 
million dam thaI CUIS off both surfa 
flows in Chase Creek. Groondwat 
the dam is cbedred in I llenes ol r. 

Even before there "'lIS any 
District. the Chase Creek ""len 
Fraoci$oCo River ronllline<i apprecial 
other metals lhat had been dissol' 
through the mine raltled district 
Morenci mine. 

One ol the water quality prot, 
with the MoreJll~ SXlEW project 
system that collect s Chase Cree 
minerali~ed area, pipes them rom 
and leadting opeT3Uons. and discha 
Creek do_tream oltlle tIood rot 
Creek waten thaI enter the San F 
purer than they were al any time i 
lion olthis project! 
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(Photo "bo..-,,) The buildi"ll at 1m, {"r leh i~ 
" mi"",·""fller ",he,.., _r i6 uan.fern:d 
from pregnant lelH;:h solu, ion 10 an .. I"""n:>­
ly, .. , which la lhen Hili to Ihe .. Ieerrowln· 
n ing t"nkl>ouse - 'he large building "I the 
right. Filll.hed cop"..r ~"I_e. ",.., lhe .. nd 
producI of tm, e lefiro",inning I. nkhouse. 
The lined pond ill Ihe fo",ground con"'in~ 
P"'[/fMnl le"ch II'JIUlion to IJe fed 10 lhe sol· 
"ent .. xtn<:llo" planl. 

(Photo at right) Th .. I..,werCtu."" Creek nam 
la lallle enough IOCO",,,;n ronoHfrom flood. 
CIIUSed I>y a 100 ,"<,lIr-24 hour precipillliion 
eve"l. II rula of{ ~urf""" and aI/uvial s ub-
6urface flows. 

The pum~ in Ihe fo",groulld will"'" uoed 10 
e,""""Bt .. flood warers. 
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MORENCI'S STORY 

W hen copper miners get together anywhere in the world, 
they very likely soon will be discussing copper mine s izes. 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 .1pprox;mately 190 tons is 
loaded by a 22-yard shovel. 



H ow does one haul all the are 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 late st 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. 

- - ""-', 
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Before the arrival of r.1iIroads and trucks, 
ore was transported by wagon train. 

C opper 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 fi rst 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 Cl ifton, 
about four miles. The first locomotive arrived in 1880. One of the 
original locomotives from this era is now on exhibit in Clifton. 



-------'')--

Ore eMS being puJled by a mule. 

A "baby gauge" locomotive of the 18809. The distance 
between the rails was only 20 inches. 

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 DetrO;l 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. Pbelps 
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 19OOs, 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 3 6 inches. The 36-inch track is 
called "narrow gauge." 

---~ ""'r----------· . I 

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 finn 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 Longfe llow incline to Metcalf. After Phelps Dodge acquired the 
fonner 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. 



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. 

I 
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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. 

This 1987 aerial photograph of the Morenci 
mine was laken a half century after mining 
began by open pit methods. 



In this 19408 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 Ofe stockpiles. Between 1940 and 1943, 
Phelps Dodge purchased 18 electric locomotives. Considerably larger 
than the diesel locomotives, the electric locomotives began trans­
porting Ofe 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. 

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. 

An operator with radio controls operates 
the train while standing beside it. 



A miner g ives directions to t.he driver of a 
35·ton truck. 

T hroughout this period, trucks were used in conjunction with 
the trains to perfonn 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 1OO-ton trucks were introduced at Morenci in 1986. 

----nr---------------

Phelps Dodge MorCllci Inc. operates two 
concentrators. The Morenci concentrator 
was built in 1942. Sho wn above is the 
Metcalf concent.r.1tor which began operating 
in 1974. 

T rain haulage was considerably decreased in 1986 when direct 
mining into rail cars ended. In 1989, construction of the in-pit 
crushing and conveying system OPCC) eliminated the need to use 
trains to transport ore to the concentrators. The IPCe feeds are 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 SXlEW 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! 
electro winning (SX/EW) centml site. The 
large building is the tank house which 
began producing c.1t1rode copper in 
September 1987. eM/rode copper is st.1cked 
to tire right of tIre tankhotlse, awaiting 
shipment. 

-,--
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MORENCI OPEN PIT \ 
\ 
I 

,I 

"""''''' " COAASE emf 
BIN MORENCI 

\.. CONCl':NTRATOR 

" CRUSHERS .,."'" 

-----""'~#' 
*. INTERMEDIATE I 

ORE STORAGE 
4(10,000 TONS 

TOTAL CONVEYOR lENGTH . 'e.soo FEET 

Diagram of t.he in-pit crushing and 
conveying sy stem (fPCC). Ore crus hed by 
movable crushers within the pit is 
transported to t.he concentrators by 
conveyors. 
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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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PHELPS DODGE 
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REFINING CORPORATION 
NEW YORK, N. Y. 10022 

EL PASO REFINERY, EI Paso, Texas 

Most of the copper from the Phelps Dodge mines in Arizona is refined at the 
EI Paso refinery, shown above. Th is plant, with a rated annua l capacity of 
290,000 tons of electrolytic copper, is one of the world's largest copper refineries. 

.-



Product . n of Copper Wire Bar: \ 

Copper anodes produced at the smelt­
ers contain small amounts of other 
elements, including some gold and 
si lver. In the electro lytic refin ing 
process, the anodes are elect ro­
chemically dissolved and the copper 
is deposited on starting sheets as 
cathode copper. Along with other 
impurities, the gold and si lver 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. 

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

2 Cathodes are placed in the rever­
beratory wire bar furnace by a me· 
chanical charger. 
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3 Molten refined copper is poured 
from the furnace into wire bar 
molds. 

4 The cooled wi re bars are in­
spected, weighed, and strapped 
for easier handling. 

5 Finished wi re bars are loaded 
by fork lift truck into ra i lroad 
cars for shipment. 



September 9, 1964 

"'\ 
P •. fELPS DOOGE CORPO.-tATION 

PRODUCERS. REF INERS AND FABRICATORS OF COPPER 

Principal Subsidiaries: 

PHELPS DODGE REFINI NG CORPORATION 

PHELPS DODGE COPPER PRODUCTS CORPORATION 

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

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 T ransfer Agent, of any 
change in your post office address by completing the enclosed form and mailing it as directed 
thereon. 

R. D. BAR NHART , Treasurer 



PHELPS 
DODGE­
NEW 
MORENCI BRANCH 
RESEARCH 
BU ILDING A new building 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

mentat ion in mineral concentra tion, pyrometaliurgy, chemica l meta llurgy, electro­

metallurgy, and process instrumentation. 

The new building provides 6,000 square feet of laboratory space, 3,500 square feet 

of pi lot plant space, staff offices, a library-conference room, and service facilities. The 

laboratories include a specia l laboratory for microscopic studies of mineral products, 

and special facilities for cru shing, grinding, mixing, screening, and other sample prep­

aration activities. General laboratory space is provided for the wide variety of experi­

mentation in which th is group engages. These adaptab le laboratories are conveniently 

arranged around a centra l core storage room, with each staff office conveniently 

adjacent to laboratory space. Special equipment ava ilable in th is new facility includes 

an X-ray spectrograph for rapid analysis of materials in connection with both labora­

tory and pilot plant work. The pi lot plant area, in wh ich miniature plants of var ious 

kinds can be erected for studies of continuous operations, is a high-bay structure 

with crane serv ice throughout. A 500-pound per hour pilot are concentrator is cu r­

rently being used to develop design data for the concentrator at the company's prop­

erty at Tyrone, New Mexico, now being deve loped for production. 



The new ....... ....,1 B.anch 
R_ch 8 uilOi ... Includes 

I.borltory Ind 
oIIice $I>ICG In the 

Ioteground ."., • h'-"'bwt 
";101 pllnt ...... t the rear. 

Slud;'" 01 chemal 
tNCtions in\/O~ 
in melllluf1lical 
_"Iions a.e carried 
out In one 01 the 
laboralories. 

.. $I.,i.ll.bor.lory 
wilh complele illuminlU"" C""lte l 
is provOled for mie.oseope work. 
n is -.wippedwilh Ihree di"e~nlll'l)n 
01 mier<>SCopes ."., lhelr _1OtiK. 

~~ X· • ..,. speclrOllrlph II used tor 
conli~uous .~.I)'Sls eltM com_iti"" 
ot Ilowin, pilet pllnt prcee""tream" . 
• nd lor de lerminallon el the 
com_iii"" of cryol.1 structur. of 
!)!rIch SImples 01 "'March mlle.lll l . 

~ variely ef cfu.hi~" ,rindinj 
cllssi licalirm and conl rol e<l U 
il",ovlded for pHot pla nt acti 
such a. th is plant treatini cr. 
ccm~ny·. prope.ty.t Tyrone 
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PHELPS DDDGE 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 sha re 
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: 

1. Draw line through the incorrect address; 
2. Print correct address to the right of old one; 
3. Insert Zip Code; and 
4. Punch out die-cut circle marked "X" on back of check. Do this only jf you report 

a change in address. 

R. D. BARNHART, Treasurer 

PHELPS DODGE CORPORATION ~ PHELP8 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 



Legl 

A. Locomoli 

•• MineOfli 

c. Change I 

D. Supply V. 
,. Repair G, 

F. Open- Pit 

G. Sourh Sid 



xplem~r 8. 1960 

PHELPS DODGE CORPORATION 

PROD UCE RS. REFINERS &. FA8RI CATO RS OF CO PP E R 

Subsidiary Comp{mi~s: 

PHELPS DODGE REFINING CORPORATION 

PHELPS DODGE COPPER PRODUCTS CORPORATION 

Gtntral Officts: 

300 PARK A VENU E' l"'EW Y ORK 12. 1'1. Y . 

PHELPS DODGE CORPORATION 
300 P ARK AVE NUE 

T U III" Short/,o/Jus; ~ ~ rt.. "0""" ~ ~ . 4~m"" 8. 1960 

Check is enclosed in pa lVidSll'-\ of stv'cQ."£ Cents ($ S) per share 
payable September 9 ,- on tl'e~i\IOt1Ja of "Ms Corlf!'\~Da ing in your 
"m •. PI "~.....w!'i'l.""\ prom~'l- rl .OOl> 

I. wip ""'·~.i~\t&~t;~ ¥i~ledi!fl~e"U,"!s:d c .. s the endorsement 
Ihereon I slk!k~nl for J4.au~ 

1'1 St.~~ThAt.l!.I"~ r ransfer Agent. of any ch:mge in your pool 
office "ddr \~Iet" - cnclosed form and mailing it as directed thereon. 

M . W . U RQ UIIART . Treasurer 

PHELPS DODGE CORPORATION 

Morenci Branch· Morenci, Ar izona 

Reloration of Mine Buildings at the Morenci Open-Pit 

Mine , Morenci, Arizona 

The relocation of all Ihe plant fa cili ties used in the mining operati. 

became necessary wilh the expansion of the Morenci open.pit mine 10 II 

,muh. 

The new location for Ihe mine buildings is shown in the aerial piclll 

<lppcaring in th is ci rcular. A portion of the mine is seen inlhe upper right hal 

corner. Also shown is part of Ihe new south side railroad switchback systel 

constructed in connection with the expansion of the open·pit mine. 

Thc construction program for the new mine buildings is scheduled 

completion in 1961 and. when comple ted, eighteen buildings with their am. 

equipment will have been relocated. 

The new Locomotive Shop will house complete facilities for the ma i 

tenance and repair of diesel locomotives. including seventeen 1750 HP die.' 

eleclric locomotives. The Change Room provides shower and change faciliti 

for 1.000 men. The mine Supply Warehouse has 15,400 square fect of usat 

Hoor space. 
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MECHANICAL DEPARTMENT EMPLOYEES JULY 5, 1928 

There ore 24 men in ,hele group piclures who con lin"" 10 make their home. in Morenci, mo.t 01 whom are , till employed by Phe lp. 

Dodge Corporalion, Morenci Branch. Wh.,.n Ihe$<) pictures we.e take~ th a mochine shop wo, located nel" the , ile of the pre,ent Mo,enc; 

high .chool buildinll. 
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, 

, " 

f;; 

~ 

, 

Articles of inlc, el t to our ."",den, phOlogrophl ond ~ke"he. lui toble for reprodll"jon, cue ,aljeiled and ~hould be addressed 10 Editor, The Pro~. 

pector, Phelp . Dodgo Corporolion, Morenci Bronch, Morenci, Arizono. 
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The Morenci Mine 

r' ) 

AT Til E Company's open-pH mine at Morenci. 

Arizona, the mining area has been extended (as 

shown on the mine picture wh ich follows thi s 

page ) to include orc indicated by development 

drilling carried out in recent years. 

As part of this extension , it has been necessary 

to cons truct an addi tiona l access for the mine 

railroad and to relocate the mine plant faci lities. 

The new wine plaut fl/{: i1ilic~' area, shoWIi above, is 
located all form er mille waste dl/mps mit/wIlY be/ wee n 
the o/Je ll l/it alld aw reductioli works, and illcll/des 
tIle locomotive shop, mille office, c1l(lIIge room, SIl}Jl'/Y 
wore/IOI/SeS, (llid m(l;II/CII(lIlCe (lIId rcpair sliOIIS. Above 
this arco is O Il C of lite /lew switch/HIcks for tfw mille 
mih Ol/d. There m e //I OfC IIwII 75 miles of slaut/ard· 
ga uge /!'lIck ill the mille Iwu /age sys/em, 



The tmin sl /Ou; /1 (lIllie r i /!. lt t is ill 1I0silioll 10 dump 
ore (lillie 7)rimary crusher, where Ihe i"ilial slep i/l 
tile tretltmeut of tlw ore (I I tlw COlleentrotor tokes 
ploc!!. Eoch ore Imin consists of c1evcll ClIrs and hallls 
approximat cly 880 lOllS 0/ orc per trip. 

A 1Jrimnl'Y blast a/ th e Morenci mine. ForfY-lline 
12-illch diamc tcr t/rill holes wcrc loadcd w ill, 
63,000 pounds of cxplosioo to iJrcak 380,000 /O liS 

of rock. The rock broken by this OIlC blast. would 
fill (III ore train more thall 38 miles lOll /!. . 

Tlw iJrokcll lIlate rial is loaded into traills iJ!J shoocis 
like the olle allOwl1 (Il /h e Icf/·. 'fil e slloocl dippcr 
Il(Is a capacity 0/9 cuvic !lards, 0/' approxim(lt ely 
13 lOllS of broken rock. 



THE MORENCI MINE 

_ .. Jf .. SC HfC'lJllO ,0.0; MINING .. S Of 

J .. "' IJ ... ' I. "j3 

_ .. 001110"' .. 1 ~n~s SC llfDIJUD ~5 Of 

J ~"'IJ~.Y I . \96 \ 

T he nver,,;:e diameter of the pit is about! v.. 
miles "ud the maximum depth ;$ aoou t 'I.i 
",ile. Trains al1d sh<1\'el$ me diSl"Crnible on 
lOme of the mining 1",..;.15. 
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His l.",np "nd Bring. Forll, COP~r, 

Ih .. ~,1)· (>l~ dwo\"cnc, '''' -"flux of 
r",t"l1~ ",th·" ,(tofted III, I""a\inu claIm. 

, " [, nftm..d-C"pp~r Kln~. 

l ,,""""""' .. \\',IIra", Trll. Llul Chan,,'. Fair. 
IJrNm, I..;\"erpool. Kln~ Erlward. Ve,1t><l 

~,=,<>, :-h .. i"~ Link. \\·"t~rI,·" Tough 

. Chd'lmal GI£I. P~'r>I"~ll)" Jolly Lin' 
1'0",1.,10",<'. ""'[ Lon .. :-;tnr, ",d .. [,bly 

"f ,"!,..,. ll"",~hh of the "J,ulc 
at hon\~, the Iile,uIl" In'I<'. the Mlion.! 

the old honor town <of the ,I.,l"r 

re~" man)' "f th.M· 'nJllIll~ da''''1 

pmdu~,',._ Olher< ),,1\'" I"f\ no 'C" 
tl ... ron. "f Ih .. lu ... ,' .. ",. '1",1. ,I 
CI3HM"I. hUH """cd \" thei' "·"'Md. 

I.,,"",m • .tart"(lh"" own .. " on thr ,,,,,d 

or pwmotcr. 

th,oUKh the ,,,1.1\-""""11 )'''''''. the", 
h .. e" <OIw,lId;,\<·'] ,n\o (1)<' holdin~s now 

tlw ;'1"" <l,i oper,lllo". lh I'l!gr,\ 1"0-

In Ih,· Sl"l~ 0/ A",,,n,. "nd Ih,· ,,,,,. 
()P('JnI"'~ copr,..' tn!n~ on the 1 'nlle,l 
ken ., !<m~ otop ftom 11." "rodUflion of 

w,lh ,. .01'1'''' conlcnt "f 600 po,mdl 

prcR'nl d8y 'e,m'c,y <of cop".' f,om 

b"t ~o poun,lJ p~r t'~I. 1'hOl" Ih~ 
"1<>l."~1 onlnln~. 

, , d"l"d II thr oIdel! p.("I,,(., of cop· 
For 7-:; },ed" the J"II,d h;" m~de 

I"""""""""",,, to nlijnk;"d. ""t thf 1 .. ",\ of 
,It ~,,"t"(,"II"n t" :\",,,,,,,', produc 

w!.l< h playc<[ ", ,rnpollant ~ pun ,n 

mole".1 net'd,·d by the ntnH'd f",ce$ in 

II ,'"c.aft. ,ad,,,, ,1,,1'1''''11. ~""'. am· 
" .1,,, .'-CI)" ,nnchrnc_ ",. 

we_pori d~pcrld .. .1 upon .'opper .11<1 ,Is 

p .... fedlo", ~nJ " ... f"IN'''. 



:i 0 

-= " • ~ ~ a , 0 • ~ 
C< . 
= c ;; c 

'5 "" ~~ " ~ .." ~ 
o~ • 0 

.!l 
0 E 

, 
-0 

0 

"" -= 
0 " j ~ 0 

'. 
,,' '. , 

• 

1 

I 
I 

-

'. . 

'. 

>. 

, .. :1 
, 

: '" 

" , 

; 

• 

, 
\ 

I 

." " 'i, 
• , 
" 

I ') , '\ 
" 

, 

• 

, 
• 

L 
L , , ... , 

" 

( 
I 

. , 
, 
. ~ .,-\ 

'. 
. ~ 

"--:to . , 
. ' -0 .. 

, 

.... 



" , 

"'. 
-,I- ..... ..-

,or-;-, 
• 

, 

• 

• .. 
" 

• • 

, 

, , ,. 
• , 
~ , 

( , .. , , I t ,. 
, 

\ \ , '" 

.... 

" , 

• 

J 

" ; ~ ,. 
; r 

,. 

I . 
' ''''I f 

• 

• 

i, 

• 
• I 

S, C DHYIS KOORClli9III! 

Th r,Ila! "hpl ... of the 
6., w"tten. The PIC..,.,' o~, .. llon h 
r,r~ of rna,,), rUB. Add,loo"nld,,,, 
be'''in~ "<och." t<>e<'th, w,th f",th 

,,,,,hnie,,l ~d,·nnce. JlCnmtt'n~ lh~ \n 

He tho h. 6ren [>IWlbI .. al the pl' 

1M' an add....! hf"'P"Il, 

1'''J11ll~ at i'IOIcn~1 "hieh ~an" 

II '-cry """I1 ... "le, w,lh onJ)· hnl[ lab, 
old b""u '" the "(eeple<! mean. for 

of "",., [,miled mininR ,uppj,,·, R"d 

cI'cn mca~er food a"d "'''ler fm the 
d,,'nd. ,\t H"r~ncl. as el""".he, ... r 
up. rrom the smal! he~lnnjn~ cad 

thro,,~h the )'carl btO\l~hl "'r'~a'cd 

(upper d~p{l"ts of th~ ,1"\11'\ ""ul_ 

In~, ".pl"rauon a"d ~eolo~ic,,1 and III 

-II. .. l',t;!cn\ porphy,y ore body t,,, 

("; .. 01<1\:1.11 and cn~"'~ .. (o.nrd,nl 

lIotl del·doped and foun,! mO'e th nn 
of ole $ullahl .. f()l treahnenL \Vit' 

,I w •• " .. mple ralculal'on t" Jel' 

he 1,,11,011 IH"",d. "f fopper "'M 

1()11~ I,fe f"r a Iype of "perat"", ,,~, 

Jul",!. "hl<h w,lI l"oduc~ In Il>e c. 

than th",'<' IImc. th ~oppel r~aJ,zc' 
ccdln~ .c .. ellly-~,'e )'eM', But enn 

eJ~e, only men ""II> ,',.,,,n and {"n, 

t~l~ an on,·c.lmenl of m~ny mtilio 

the "",l whirl> wa. {ommt'flced on 

l~fOte the exl>a",lIon of the pre •• 

"pcn p,t cxca"al!on ""II h",·c alta, 

l,nHt. of m",e than a mile lon~, ne, 

and morf thnn " <,)uartcI of a mile 

Ion of commercial {lre ~n nd,l,hon 

m~lelial m",1 be hundred. "10-1,, 

krinl !, !'wcn ,ock coiled cal>pln~ 

~oo feel In thlcknc" arid ",'erl),,,, 

s"me 50 ,n,lIIOn \{ln$ of 11", C~I 

I,..,fmc p"xluctl<J!I of copper IWR" 

tllII "'a<t~ Is "joef,,1 '" IMklni/ I" 
",."k hut most of II Is haliled 10 C 

<',e lim,t. and dumped. L,lcmlly 

arc k"'Q ,emo"ed and .. ,.lIe)" r,lIt 
"MY"'Q '" Irnh {mm yellowISh f-"o 



- . ". 
, ., 
"' 

~ 

" I,. 
," , l· \-

J 

of 



• • 

~ t tRYlS KODICMIOI£ 

nrc frOOl the Ol'~n ["1 ;"Ii,,~ 

[""Me traded r~,J,oa'! "",rh oj 
rer",~ th,· C 11(, .... .1 .. Tu,,1. ''''" .. , 
1"'1> \\'",l.. II<re the or" " ',,1 
~rul,hlllil conr.enbah" ond nl.·h 
n.~I .. U,c "'PI"" oq.;"'j 11'" <"ell' I'll 

ndt'. and [""dcd IIlto w~,. ,,[ 
The R('d"d",,, \\'o<~, k 1'1 

~b.O\lt Ih"ty-li,'~ ,,"res "I ~" d,,, 
,all,,~~d ~r~d~ f,olll d'e mme A'''[ 
1,,("1>\'011 "f LUlld",~, and "'1'"1''' 
[ull)' ,,',',nd .u mate" .. l InO\(\ I, 
",,",,I """JJIl~ """...-< OIl')'" .1, 

Trnll" of ,,'e f",,,, Ih, '''''0< 6. 
1''''''"')' Cnbh",~ PI~nl 1"c.,t,,( 
III a 5,,1,,[ rock rJ.lT. 11,·,,· "fr ..1", 
ft to' (~t~ht)·.h~ tOOl) ptr ""'U' 

Ir,u"I"'mollon ",t" ,net"lh, C"I'P' 

Th~ '«'ulment of the "fe j,.~I"s 
<or :vI,[1. The Cnn~cnlt"tor h., , 
.,o.oon lon~ pcr do,' and rn"b al 

th" 11'",1,1 I" adrllllo" to [Mile rAt 

Ir"ln. e<!Ulpm<'nl "mb"J'e, the hi 
r,clcncy I() In, olhu~ed .. \ f~w y 

'" "ul,·, ff')1n old ~O"q ol",to" 
uncxlfMle.i ("I'pe, ' .. t. f<.."t~to( 
t,~at~J todil)" 

Th .. Smdt", at 1-1 or~Il(l Cl·mp" 

'~II"'f&t<>ry f"macel .",d ,,( (om . 
• Iaol, f!'''n~ 6,} feel "'Ih 80 tn, 

I""t al Ih~ (op "all ""I"n". l"mJ, 
"f the ~mth~, " ,,,IT,c"."111 t, ImC 

f)",I~ \Iurcr,(, pf<><h,rl'c" ~od tl 
',I~p<'ndenl mines In (h,· .1 .. 1<1'1 

P'()(~ " ho"<, h'pt pMe " II, tho 
t"". ~"u,,~, to the md",\, 

Th~ heM' of the tnlrlC \1,,,<,n 
,n the steom JXlwe, plant, .111,1 

tr,m"","~' n 1,,, .. , co,n'mll e1 .. rt"c 

""PI)' phow of the ope,.,I'on " 

po"", 1'1.101. which ""I,u w~,lc h 
(umaces f~, ~bo"l half ,II .. lpct"t·~ 

lhe Inr~t,l copactl)' of on) ,,,th;, 
,onn all,! ¥cn.,.le • • "mcoent ,.["et 

needs uf ~ lor~e e,h'. 

\\"lh;n the Reduct"", \Vo,b 
,.,ted ~ ,p.~lou., .p[en,j,dly "'luor. 
an d ... 'l,;, ,hoI', CIlrpe.>1er .hol., w 

em chftn ... , room !Q ~".!l~cd U to 
eMh pJ~p In Ihe ~ene'dl ,chmc, 





BegiDDiDg a Ifew Bra iD lonnci 

Over 50 Years of open-pit copper 
Did you know that the first ore was 

mined from the Morenci Open Pit 
over SO yea rs ago? 

Although mining had st3.rted two 
years earlier, it then consis ted only 
of stripping rock from the lOp of the 
ore body. 

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

An even more unbelievable con­
t rast is evident when we read that 
early-day mining in the 18705 was 
done by wheelbarrow and today is 
done with 170- and 190-100 trucks. 

In 1932. mining copper by under­
ground methods ended when the 
Hu mbolt 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 teeh­
niques. 

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

The concent rator was the No.6 
concentrator in old Morenci. It was 
buil! in 1906, by the Arizona Copper 
Company, to handle are from the 
underground Humholt Mine. Phelps 
Dodge acquired ownership of the 
concentrator and the Humholt 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 are from the " test pit ." and in 

early 1939. are was delivered to the 
mill. To determine the most effective 
means of separating the are minerals 
from the rock. d ifferent methods 
were tried. Fifteen hundred tons of 
are per day were sent to the mi ll 
from the test pit. 

Concentrate from the test mill was 
sent to the old Cl ifton Smelter. Its 
3OO-fool stack still stands near the 
highway south of Clifton. Tha t 
smelter was bu ilt in 1913 by the 
Arizona Copper Company. Phelps 
Dodge began operating it in 1921 . It 
was shut down in 1932 8'l!J reaCI­
ivated in the late '30s to handle 
scrap. precipitate and concentrate. 

Two years later. in 1942, the 
present More nci concentrator and 
smelter were completed. They were 
many times large r and more pro­
ductive than the old plants. Ore was 
delivered to the new reduction work.s 
and the first copper anodes were 
shipped from the new smelter in 
April 1942. 

Ore production from the new mine 
in 1942 amounted to 4O,(M)Q tons 
per day. The mill was expanded 

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

In 1969. mining began in the new 
Metcalf Open Pit with are being 
produced for the new Metcalf Con­
centrator by 1976. During the 198Os, 
all minin.'!: has been confined ( 0 the 
Morenci Pit. There are plans to re­
establish min ing at Metcalf during 
the 199Os. 

Tod.ay. we mine more than 110,000 
tons per day of are and about 2S0,000 
tons per day of ore. and leach rock! 

And now, with the recent an­
nou ncement of the Northwest Ex· 
tens io n ex pa nsion project an d 
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 
extension 

may 
435. 

schedule a tour by calling our Employee Service 
The free tours 

Department 
duration 

Monday througn Friday, usually 
are approximately three hours in 
beginning at 8:30 a.m. and 1:30 p.m. 

at (602) 865-4521, 
and are conducted 



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 10 Washington about colorful 
mineral outcrops that he had 
observed. 

Two mining co mpani es were 
orga nized 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 Dct roit 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 . Th ey mined 
copper in t he area which later would 
become Morenci. 

In 1872. Roben and James Metcalf 
staked claims in the area later known 
as the town of Metcalf. They also 
located the longfel1ow claim. This 
claim contained high-grade copper 

deposits and was located in an are;\ 
now incorporated into the southeast 
pon ion of the Morenci Open Pit 
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 fi nalJy to the 
"Longfellow Mining Company" in 
1874. 

The fi rst o re 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 I percent copper. 

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

Early mining by the Detroit 
Copper Company ceased after a 
shon 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 I88J , 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 
ex porting com modities s uch 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 
tnvest in mini ng properties in 
Bisbee, Arizona that sa me 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 s melte r and Phelps 
Dodge & Company reached a major 
turn ing 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 
owncd by l ongfellow Copper Com· 
pany, Arizona Copper Company took 
ovcr thc smclter in 1882. From then 
until 1913, it was maintained and 
enlarged by Ari7.0na Copper 
(\ll11 pan~" 

An in teresting and unusual aspect 
of the sme lter was that it actually 
used a mou ntain for a smoke stack! 

Behind the smelter, a tunnel was 
driven inlO the mountain . The tunnel 
intersected a shaft wh ich collared at 
the ·lOp of the mountain. A short 
smoke stack was installed at the top 
ufthe shaft. 

• Neariy 1,600 

~NCIINC. 
employees 

• 
• 

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 Ar izona Copper Company 
smelter built in 1913, replacing the 
old smelter in Clifton. 

This "new" smelter built in 1913 
was operated until 192 1 by Arizona 
Copper and from then until 1932 by 
Phel ps Dodge Corporation . It was 
torn down, except fo r the s tack, in 
the early 19405, 

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 firsl rail road in the area was 
bu ilt 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 fl ourishing copper mining 
district. Interest was high to connect 
Clifton to the rest of the world with a 
rail road. Several companies looked 
at building a rail road, but backed off 
when they saw the rugged land­
scape. 

The Arizona Copper Company, a 
new mining company in the district . 
decided 10 build a railroad from 

' .. ...-. -

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

Afte r 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 EI Paso and South­
western Railroad. including the old 
A&NM. became part of the Southern 
Pacific Railroad and remains so 
today. 

• $3.5 MILLION to schools in Greenlee and Graham Counties (1988) 

$35 MILLION In wages Greenlee County (988) ~NCJINC $15 MILLION In wages Graham County (1988) 


