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FIELD NOTES Morenci, P.D. 
October 6~ 1977. 

Ken Bennett -- ~-~'~) ~ ~I~T'- 

Morenci pit --- 60,000 tpd 

Metcalf-King 35,000 tpd separate mill, 

ist Laramide intr. dio por --- 

o 2. 

s. 

6.  

70 my 

(laccolithic) monz pot --- 50 my t| 

plus later monz stock--- 

older gr por --- 56 my 

Morenci Bx qtz vein stockwork 

Metcalf King Bx 

Candelaria Bx--- specularite (secondary?) 5~my 

main stage mineralization 

Younger gr por 49 my 

Volcanics --- from 32 my --- 

(n 
Primary min~sYbx same as surrounding rocks, better cc in King bx due to 

f 

faulting (?) 

Morenci bx --- intrusion type, ign. matrix 

Metcalf-King bx collapse and intrusion 

Candelaria bx --- explosion --- some rounding, total 16 bx pipes 

Alteration preceeded min!! 

Pervasive phyllic earlier than bx!! 

5 deep holes hit K alteration directly beneath Morenci bx --- 

Potassic core developed prior, during and after phyllic --- 

Hypogene (potassic alteration) shell --- ~.60% Cu fault wedge 

(small) exposed by erosion of Chase Creek. 

Core (under shell) .15% Cu, .025 moly 

Supergene up to I000' thick --- , ~ J  

King: mature cc blanket up-faulted 

immature blanket formed below, coincident with sudden drop in water 

table --- minor oxidation in primary sul~between two blankets 

mature blanket now undergoing destruction by leaching, may have 

formed before volc. (32 my.) 



Field Notes 
October Ii, 1977 
page 2 

Immature blanket formed after 22 my old basin range faulting 

Prod: .5 billion tons .97% Cu. 

Reserves plus i billion tons (.80?) % Cu 

Current mill recovery: 76% 

J. H. Courtright. 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

Tucson,  A r i z o n a  

MEMORANDUM FOR: J.J. Collins 

MORENCI 

Enclosed is a copy of a paper given at the recent San Francisco meeting. 
The longitudinal section on page 26 is of considerable interest in 
that it shows a "2nd generation" chalcocite blanket extending beneath 
the low grade primary mineralization exposed in Chase Creek, and ore 
grade (.60% Cu) primary mineralization beneath the Morenci pit bottom. 
As depicted, this ore is in the low-pyrite potassic zone underlying 
the phyllic zone (high pyrite) within which the chalcocite blankets 
were'formed. 

The chalcocite under Chase Creek is probably due to lateral migration 
of solutions, but more important is the disclosure of primary ore at 
depth which adds to the mounting evidence of vertical zoning in por- 
phyry copper deposits. This theory was partially tested at Silver Bell 
over 3 years ago with one hole being drilled in each pit to depths of 
around 1500 feet. A careful review of the results and a further study 
of alteration patterns should be made to determine if additional, or 
deeper, drilling is warranted. 

o 

J.H. COURTRI GHT 

JHC:kre  

Encl: as not6,~ 

CC ." Norman Visnes w/encl. 
R.B. Meen w/encl. 
W.L. Kurtz w/o encl. 

(file under both Morenci and Silver Bell) 
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ORE GENESIS IN THE 
MORENCI-METCALF DISTRICT 

Jackson M. Langton 
Chief Geologist 

Phelps Dodge Corporati99 
Morenci Branch 

Morenci, Arizona 

This paper is to be presented at the AIME Annual Meeting - 
San Francisco, California - February 20-2~, 1972. 
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INTRODUCTION 

The Morenci-Metcalf district is located on the southern 
o 

slope of the White Mountains in Greenlee County, Arizona. Both 

porphyry copper deposits sre four to six miles northwest of Clifton, 

the county seat, and the new Metcalf mine is situated approximately 

one mile northeast of the Morencl open pit (Figure i). Chase Creek, 

a south-flowing tributary of the San Francisco River, dissects the 

district and separates the two ore bodies. 

More than 1,200 exploration and development drill holes 

have been completed in the district and the Morenci-Metcalf ore 

bodies have been delineated on a 400-foot grid. Recently initiated 

drilling programs have revealed new data about deeper protore and 

associated hypogene alteration. This information, correlated with 

surface mapping and petrographic studies, was utilized to propose a 

plausible geochronologic sequence for this region. The reasoning 

behind this study has been helpful in locating new ore beneath 

leached capping indicative of only protore mineralization. 

The scope of this paper is to establish a practical 

solution to a highly theoretical problem of ore genesis and to 

familiarize the reader with stratigraphlc, structural, and mineral- 

ogic events responsible for localizing ore in this district. 

Continued research will possibly alter the proposed time span and 

relative displacements, but it is doubtful that the order of eve~ts 

will vary significantly. Geochronologic conclusions are therefore 

presented as general hypotheses and additional geologic mapping, 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

E X P L O R A T I O N  D E P A R T M E N T  

120 BROADWAYy N E W  Y O R K  T N.Y.  10005 

C. P. P O L L O C K  

VICE PRESIDENT 
April 25, 1969 

AIR MAIL 

Mr. J~. H. Courtrlght~ Supervisor 
American Smelting and Refining Company 
P ;O .  Box 5795 
Tucson, Arizona 

/Vbrencl District- Arizona 

Dear Mr. Courtright: 

I wish tothank you for your letter of April 22nd enclosing a copy of your 

memorandum of November 16, 1960, concerning the M0rencl District of Arizona. 

[am also pleased to have a ~py of'the April 8t 1967, report by Richard R. 

Kennedy, on the Banner property ~ Elsbeth and State Leases. [ note there has been 

some drilling by Qulntana in the vicinity o[ Clifton and northeast of King Mountain 

but the efforts were not successful. 

Very truly yoursz 

C. P. P o l l ~  CC-WESaegart 



AHERICA~; SMELTI~IG AND REFIF~I ~IG COMPANY 
Tucson Arizona 

April 22, 1969 

[,~r. C.P. Pollock, Vice-President 
ASARCO - New York Office 

Morenci District 
Arizona 

Dear s i r :  

ReferrFng to your ]etter of April 17, please find encTosed my 
memorandum of ~lovember 16, I~60 with sketch map showing outline of 
the Horenci zone of mineraITzatFon plus ~anner and Church property. 
Also attached is subsequent correspondence TncludFng a property map 
of 1967 and reports dated April 8, 1967 on 3anner property, EIsbeth 
and State Leases (Churc~i) by Richard R. Kennedy. 

Kennedy quotes Clyde Davis as reporting that sludges gathered from 
around nearby. (near Elsbeth claims) P.D. d r i l l  holes averaged .~'z~,o Cu. 
This Ts a p o s s i b i l i t y  since the eastern edge of the King zone of 
m ine ra l i za t ion  includes a por t ion of the E1sbeth group. For fu r the r  
comment, re fer  to n]y l e t t e r  to John Col l ins  of October L. 1~o7~" 
(attached). 

Other activity reported includes drilling about 2 miles northeast 
of i<ing l lcuntain, and in the vicinity of Clifton. The latter pr~ect 
was designed to test the valley fill for "Excticg~type copper. 
Both projects were conducted by Quintan~ and both were reported 
unsuccessful. 

Yours very truly, 

J.H.Courtr i~,,t 
JHC:Izb 
Encl. 

co: ~ESaegart 

-.i 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

EXP LORATION .D E PARTM E N T 

120 BROADWAYy: N E W  YORK,  N.Y.  10005  

J. C. 

L 1969 

C.  P. P O L L O C K  

V I C E  P R E S I D E N T  

April 17, 1969 

A[R MAIL 

Mr. J . H .  CourtrlghttSupervlsor 
American Smelting and Refining Company 
P. O .  Box 5795 

Tucson, ArizOna 85703 

r ncl ana v,c,nl w - Arizona 

Dear Mr.'-Courtrighf: 

Under dote of November 16~ 1960, Mr. Richard forwarded to me your memorandum 
on the ore potential of the Mor enci District. This memorandum seems to be missing in 
our fileo- Please send me an additional copy for our record. 

As [ recall t the sketch map accompanying your memorandum showed the Morenci 
Chief property, adjacent to the KMg ore'bodyt also Banner claims ~n the vicinity. [ 
would be interested in any activity that you know about a~" these two adjacent properties. 

Very  fr.uly yoursr 

\ 
\ 

~r 

i 
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A~|ERICAN St'~ELTt.~G AND R~-~FIN|NG CO,%~ANY 
Tucson Ar i zo,~a 

October 4, |~7  

R~. J. J. Collins, Chief Geologis= 
ASARCO - fLY. Offic~ 

De~r Sir: 

Joseoh ~Hul ler CorDoratlon 
U.S. Lime and t l i n i n o  
Horenc i~ p rOper~ ~ . . . . . . . . . .  

Following your telephoned request. Mr. S. I. Bo,,,~itch m~t in 
Silver CI~y with Hr. E. H. Riebold ~o discuss ~helr holdings In ~he 
~rencl dls~r~c~ and t h e i r  clay deposi~ v:as~ of Ho~ Sprin~s~ N,M. 
The la~tor ~i|l be discussed In a separate |e~ter. 

Back in |S~O ve d id  so=~ ground ~nd alr  reconnaissance over 
the ICing ~oun~a|n area and dotermlncd In a very approximat~ m~nnor the 
l i m i t s o f  the zone of altoration~Inoral iza~ion (seo maps and trans- 
ml~tcd l o : t o r  attached da~od ~iov. 16,  l~oO). 

$ 

Tn~ property which U.S. Lime and Ninin3 claims to control 
(Kor~on Church and ~nncr property) is shown on the a t t a c h e d  m~p dated 
Oc ~-~v~, 1~57. As may ba seen on ~his ~p, enly a very sm~ll area of ~e 
c h u r c h  property t i ~ s  wi ~'" - " " " ~n:n the perws~ve!y m;nera;ized zone. I~ is 
quite probable, ho~,~ov~r~ that ~ho King or~ body could no~ be completely 
mined out by open plt without stripping into th~ church ground ~ ' 
posslb]y in~o 8~nner ~round on Harke~n A:oun~ain. 

U.S. Lime and Hinin9 also controls largo tracts of land v~st of 
~'~,,o ~-,o," . . . . .  ~, .~ '  p ' ~  bu~ ~ h i s  9 r o u n d  appea r s .  ~o l i e  w e l l  o u ~ s i d ~  o f  f u t u r e  
s~rlpping as v:all as ore limits. 

believe i~ is ev|den~ I~  ~ ~,e o~-ered holds wry t i "  ' ~ ~ ~he proper~y ~ 
ore potentio~ but m~y be of considerable value to P.D. for stripping room 
and  w~ste du~ space. 

Yours vary truly, 

j , q 

encl. 
ca- S i ~o~'d itch 

J. H. Courtrish~ 

, J 

%, 
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April 8 ,  1967 

l ._. .  _%q. . . .  . . . . .  
_..\~ !%10 .)O£ 6! 

U. S Li:ne and k<ining Co. 

P. O. ~ox Z3! 

o-. lv!exl ~o c ' : ' \ ' e r  C~., : ' ~ T e ' . V  " ' " ' ~  

' - " " - , -  ~i~ Riebold: 

~_:m<~O, ~ ,~ ~ono~ OF THE E L S B ~ T H  AWP~ "~^ m o - '  --. ~ E ~_~.A_S m 

M(.).~aN~.: DISTRICT, ARIZONA 

It ~s d:e objective of this reoorr to discuss the econo~Sc po~e.:~_~: 

mormny, y comber d~_ct, rand to _~_.ake suggested rec . . . . . . .  _..d_..o=~ 

as ~0 an ¢xp_o=-~on and ~eve!op~_~n~ progra~ concerning these pro~er==es. 

. .  3 C S.EI Ol'l 

The m]~w~,~ and State Lease are located in C-reenlee County, - 

seL-tineast Arizona. The Morenci District is about !5 miles \vest of the 

_%rizona-New ' ~ "~ M.x~co state border. 

The properties are located about five miles ........... = 

-;o\vn of Ciifton~ and about i-I/Z miles northeast of the iviorenci Coo~er 

~:* owned by the Paelps-Dodze Corporation. 

q~e properzies are situated on ~farkee }¢fountain -~ an =! .... ,-:.-,~ 

of 5-6 000 ~ ~+ " ~: - !0 " . " " ~-- ~e~ in ~bec~.on~ Z, 3~ and ii ol To\vnsh~p _ bourn~ _%=kg= 

T..e E'_s oetn 2 9  E =-.~,''- C:. S .  R .  h,'1. ( ~ = . e .  t o  t h e  a ~ a c n e d  ~-oca~.or._~ ~ " 

cl~ims s~=~:on at an elevation of 6,000 feet are sor~._e Z~ 000 feet above 

Chase Greek ~-~" " - •' _~ign\vay oo6. 

~ ~ - -;~ ~ , _ . . . .  : . i !ode .~m..ining c==~,-._= ±..e ~_~]sDeu~. o~ollp coilsists O -~ !ire iraculor!a_,~ ] - ' : ' ~ "  

• ,71-5, the State Lease consists of the Go .... ]7 

~--:~ ~ ~ Yale " ~ " ' : 

(67 acres). 



A i r .  X f ' k e  : . . ~ e o . ~ , _ ~ " - ' "  ~" "~ ~ 

Anri! 8 ,  1967 _~age T~o 

~\ccess zo ~ke .mroner~v is ~a!nec: by ~-=-~-~-o --~ -- 

z: . . z , & , . : ,  SOnlC trove miles north\vest o~ Ci:fto- ...... ~'~:.: ,-nL~- noin: 

access is via ~ :  . . . .  ' " - "  " ~ " c~± ~ roads v",~ .... ch were es~ao,.~=neo, o~ iLb.e!ns-,_~c:gur'~ .~: ~ ~o. r 

e>:o:orz:.:on~ -" d-i~"~ng . . . . . . . .  activities T~e only other access is by horseback< 

or on foot over a sozm._e\vhat longer route. 

o... eviou s - - - o  rk 

.................. c= .... publ!shed a classic study of .... di~rziz< :.n 

. . . .  a~ L- S.~. ~ Professio:r:l Paner 43. B. S < ; .  . . . . .  _ ~ ' - . , . ~ , ~  r a n . : ' ,  ~_: ison 

-::'ovi!ed a supp!e~_~_entary renort nub!ished in !93S b,r ~ke S_=':_:~on~ £u'zeau 

o_' _,',':-es as ~ulletir, .~65. -_.A ~. _~.~=ons ..... su!~nq:=rized :_=e" n=s~ori " .~.~ .... a n t _  

-]roduc~lon a c ~  of t~_e district: in the Dorohyry co~ners "1o33, ~ " 

J : , ;  ,_he n~_<,st recent x,  - ~ ' -  \,O.=~ to be .~ t ...... o. ~r'JLIO:.IS!¢Q { ~  g : ! e  e>lce[~.cr.c " " ' ~  

: h ~ :  i°ormhvrv Coooer Denos~_ts Southwestern Horth z\r:p_.-:r<can. <iti<:' 

a:'_a Kicks (1966). included in this ''" "" _. puo!!cacon is a paper by R. 

an~ j. ft. Curek titled ,,m~ Morenci D=s~r~c~,. Numerous o=her 

geologists have studied and reported on this area. 

i<ooiick 

General Geology 

T~-, ~rder +~at the information may be ~ - ~- ~-~ ..... . . . .  - ~.~ o_es=n~ed more ,~..o~o~sn=y, 

~n¢ foilowin Z ca~ is presented for the district as a wno~, since . also 

applies equally well to the property under consideration_. 

• ~"~  ~ ; "  --~ hetm'e t,.vo Rec.~ona] Setting. ~h/iorenci is ~_n L~e trans_~1o==~ zone en 

major physiographic provinces; the Basin and Range.. and the Colorado 

. . . . . .  :<noc~eratc to steep - - ~ :  z n. topography is rugg~ with " ~ = ~=e=. 

Rock Tvnes. Rocks in ~'" = - ~._~. .. ~p_. district represent ~ sequence ":-~ 

ranges fron~ l°reca!_~Joriar_ to ~_, =r~=~y.~:~- 

_ .e ....... ,_an rocks -~ange from ~ - ~ =  -=dk_~_entary -: " -~:=- 

zo cuartzite and ~-- ~ ' " ' -~ " _ sr=n_L~. The Precannor!an roc:<s are over~=:n by ado<=: 

= 000 feet of Pa!eozoic quar~zl~e, lirn~:stone and =°~-'~i.=~_~= ~ ~ -~ ~ 

Cretaceous ~ ~ ~'- .... -- ~c~Knen~ary rocks overlay the P~_!eozoic sequence, and :~ 

...... are overlain by a Tertiary series of ~ ~ ~ ' , - ~  oasa.~s= rkyo!ites and 
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m~.~_.~ :m_os: i .... . . . . . . . . . . . . . .  r:o-~t ~-~ seouence of Precaz-_%brian 4ne~-u~':ve rocks 

CO'lsists Of a sEock or lac.colith and associated dikes of orobahle 

C:'e:nceo::s af:e. The stock-like body consis:s of diori=e porphyry, 

,-::nr~z :m.onzo-::te oorp::vry and granite porphyry. T:te =_~.on:<onir~e norphyry 

<-s . . . . .  the o°-e~est- _~ aeria! exposure ar.d is the principal_ orc-'~earin ~, rock. 

Structure. The ivlorenci area is one of intri:-_n-e .--=hi ab:nd = 

_ , ~ , ~ _ o  . . . .  ant_ local ~.uct~_es. An early secuence c ~ /.-.._tri:in~ : ] r c : . u c ~ _ : . c  a 

- ' - "  " g~a.n t o  the dzstrzct. _ r , _ ~  :nain m ........ .:-~ < .=r~cter!stic northeast :' ~ ~ " • " m ,  - - _ . ' .  ~Ca.._J)- -~-.. 

intrusive, -~ ~= w.~.n ~" " _ " ~o._L4 the associated a:kes and vezns a~! ""~ e v ~ c . ~ n c e  t h ~ s  

northeast trend. The exqoosed lararnide intrusive is approxi:m_--_te!y !0 

:~___~es ion S and fro_rn 1 to 4 miles ~n width. ._~]ongaxon is in the no= ~_~.c~_~. 

di:~_ension, in generai the sedimentary beds diD, ~ou~._we=.~ ° "~- -+ =ha" ~ SO~.e 

large [o,_ds with a north\vest plunge are re,~or~ed in the distric:. 

:~_~e ~ o~ ~, =-+~=-v_¢~._~.e normal faulting is reported by ),,:ooLick.1966) to 

strike p-"edon~_inantly north\vest. The Coronado, San FL~ancisco and 

_~zngbo,_~ faults (Chase Creek) are the most pro.~_inent f~ult " ~ - : ' ~  xea~ur~s _~. 

the area. 

± h e  ore body at ~<orenci is h~only fractured, \.,~n-"~-' the :rac~ures" 

generally oriented northeast or northwest. 

At least three breccia pipes are known in the area and all show 

an elongation to the west or northwest. These breccia oipes are 

apparently closely associated with a !ate barren hydro-theri~_al 

deve!opr_zent. 

. Characteristics 

.3 to I, 000 " ~ i~, thickness and ~" " ~ " as zee~ ~nlc_<ens it di~s ~ - ~ ccording - -  ~ e a s  ~\Vo. r Q. _-~_ 

.~ "<oolick, a serzczte-quartz alteration is c-,%ar~c~r:~_~ ,~::e area 

~--~ of Chase Creek suggesting the possibility of an ore conduit ~n that 

a r e a .  

procs.l,~eQ a .~,~_yl~,.z_z~-~ . . . .  ~_~e- 

:¢=~n -~=_~ cacDin_~ ~kat is noted for- its an.~ c,f ce~- 2__ n%::'_er_:~ 

Ko\vaver, the :.,-.~-~-~v, ore ~.~ known to co:-slst ..... ]~,".:o' I,. _ of_-]vri:,'., a:-d 

c .... copy, _~. 

,kk 
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Elsbeth #1-5 

~-~_.,e~- ~ five fractional lode claikms located ~'~-*~, .~~ cresz of 

h . . . . . .  ~ s i s t s  o f  4 8  ._. b ~ ~ =\_o..~.[a.n con acrc.o o. ~-.:-nc o~ ~'~ , ~st sit:mated_ar.~ 

in the -v_,orencz ,'~.s~_~c~. The area covered by the ;~--~:' " 

. . . . .  ~, big ~vztn hi?" indicitive leached_ ca,oath ~ _  _ .~ seri c :. .... .c a.<d 

cuartz P.!teration, fault and breccia zones that are unc:uestiona':lv z , .  . . . . . .  : i  

=o T.he 3,.[orenci ~'~ " " _ .~,. structures. The eastern seo-z~_ent of :go cln.:-_p= - 

cover an area where Precan~brian granite is locally -- .... ~ "-,'+ -::,'~ 

e\idence su.-:zests_.= that the older o~ranite is underlain at no area: dc-z:h =,,-.. 
" ' • -.u 

"J~q@ i a v o r , ~ , D , ~  oilarl]z rzlonzonlue. 

In the ad:acent areas and in road cuts, sulfides a-- 

few feet be[o\v the surface. 

:-:~OSeC[ :rISE & 

S-ate Lease ©rouo 

±n~s groun os seven lode rmnzng clai~.s consists of anoroxzrna~e!y 

.... <v acres ano.~ are located on ~ .... southwest s!ooe of Copper K~_ng- " kdounzaiu 

~ north with the ~,].soe~n -":< and contiguous on ~.e ~ " ~ ~,~u.  

This area is one of more erratic, but neverihe!ess~ iz<%~ortant 

c:i~per n<ineralization found along northeast trending fau!~ veins, fractures 

and quartz monzonite dikes. Fair capping is present and confir~_s a 

sou~r~ast trend. Banner _'viining Connpany has drilled two holes 

adjacent to the clai~iine. The area has potential, but can best be 

tested by a drilling program., 

-..L, Inera!Izatzon. ~..T~ Clyde D%vis ~ooj indicates ~'~-~.,.~ s=ucge 

cuttings fro_~ dia-~.ond cr1!l no,_es adjacen~ to the ~].sbeth group ~÷ ~ :--~ 

~'~ " '- will aver~.ge ~ 70~0 indicates ~._~,_:e-~- ralization over a _. ~000 ~eD~.__ zna~ _. 
~ ° 

copper. _~ zs expected that at least the copper, silver ana gold values 

~na~ are o~t~!neQ from the ~iorenci , - o ' ~  ...... _, ~ will be realized under ~he .~,:.ooc~n 

c!ai~s and elsewhere. 

The zo~lo\vzng table is an indication of the es~l .... ~e~ values on the 

~.,.=~tn ciainns ~!-5 based on such factors as dep~h, mar~e~ price per 

-~IIF.C ~ ~O'UTDer~ vv'aste, recover~-, etc. 

~ 0•74 

_ : i s  i s  e o - : a l ,  t o  ! 7 5 , 0 0 0 , 0 0 0  : a r t s  o f  o r e  p e r  -~  ~,,,._~ : c o :  o Z  ,.,:-~'-~ . . : .  

• "<- ' • 
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1)e .,i h ;IDe )l:h I[ Do )l:h 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  p 0 9  , ' ) ' , ' !  . . . . .  i . . . . . . . .  z o c  4 iCe_mr . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 o ! ~ _ y  ~L 
i J .b~.  c , , l  I b :<, t  ',.,-11.,,,, i I . I )~. <',,~1 N ~  V,~.Luo II lb:.~. C, u l  . ~ ,  v , , , . .  

I I I '.' C,i J e s s  20°/o ,vqs/ 'e (o) ;';$:/ I, ; i .~.; "el% w a s t e  @ 355:/Jb 7<.~3 ZC)<g~ w n s t e  
. . _ . . . = , _  . . . . . . .  : _ . : : _ v  _ I , , . . . . . . . . . . . . . . . . . .  - . . . . . . .  . : . _ .  I . . . . .  : . :  _ . . . . . . .  : :  . . . . . . . . . . . .  " - ; ' ,  " " .  

t 5 , 6 0 0 , 0 0 0 , 0 0 0  S t ,  jOO. Ot~t),e;(.. t~ , . .O0,  O00, O00 ¢3,  9 7 , 0 , 0 0 0 , 0 0 )  1 6 , 8 0 0 , 0 0 0 , 0 0 0  ;0 

I 

. 8  

. 6  

. 5  

?_,, 8 0 0 , 0 0 0 , 0 0 0  

Z, g40,  O00, O00 

1 , 6 8 0 ,  O00 ,Or . )  

1, 400,  000,  000 

o<,~ 0 0 0 , 0 0  2 " O U  .~ 

78,i, 000,  O0 

5 8 8 , 0 0 0 , 0 0  

, 9o,ooo, oo i 

5 , ¢ , 0 0 , 0 0 0 , 0 0 0  

4 , 4 8 0 , 0 0 0 , 0 0 0  

3 , 3 6 0 , 0 0 0 , 0 0 0  

Z, 800 ,000~  000  

1 , 9 6 0 , 0 0 0 ,  O0 

i ,  5 6 8 , 0 0 0 ,  O0 

1 , 1 7 6 , 0 0 0 ,  O0 

980,  000,  O0 

8, 4 0 0 , 0 0 0 ,  00"0 

"6, 720,  000,  000 

5 , 0 4 0 ,  0 0 0 , 0 0 0  

4, 2 .00 ,000 ,  000 

2,, 9. !0:  000 ,  000  

~$, 35Z, 000, 000 

1 , 7 6 4 , 0 0 0 , 0 0 0  

1,470,  OOt), 0')0 

nn.l..~es Calcu]..~.l.ed as  f o l l o w s :  
.[Z ctt l )2C J!(;OI;-: i;utY 

48 a C r o s  = 2, ] ;?0,  0 0 0 ,  0 0 0  c.ubi.c f c - t  po.c 1, 0 0 0  f o e t  O£ d e p t h  
g [00, 000~ 000 cubic f,:ot = 17.5,000, 000 .<sross tons of ore per 1 000 feet of c[epdi 

lxL,.'l; l ;ons o r o  = g r o s s  i cn . s  l e s s  ~ 0 ~  [ o f  v v : L s t o  

N,~.l: pounc. ls  c o p p e r  cor,  l e n t  .= ae.I; t o n s  o c e  x Z, 0 0 0  l b s  x % c o p p e r  

t o l l  

~'r:'ltt,~ O[ COt-) H;I." "= KtCt; l)O,Irlf[::; coJJl.~P.i." ;<. , > f i l l >  
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So'~h :!'~c Elsbeth and State ,,ease; shov!d be drilled, and x is so 

recon~R~.c'ndcd. A~ least t}iree holes should so dri! ..... :~ on ~ . ~ e  E\so .... 

claims 4~ the sad~,!e oz , - ~ -  - - . -  " ikla~:~ee k4ountain in zhe breccia zo~e re_area zo 

.~^-~A .... fault . a ,,u~,~=~s zone Total drilling require~_en~/o, CO0 {eet for ver~ica! 

holes. The {~.+{al holes should be vertical, with suDD!e--~e~ta-~v an~!e 
-- - - - . . . . .  . ,m 

holes as required. T A e  angle holes, of ~ "  " :'-c~, . . . . .  w.:Icn three are recorr'_lqp~o " -  

a~e designed ~o cut the vein ~.~ a_,.~ breccia structures. Total drilling 

squireno.ent/4,500 zee~ ~ " for anzle holes. This would mean a total of 

aDo!'ox~rn~te]v l0 500 feet of d~N1ing. Diannond ~ ' ~ I ~ * , - , ~  
- -  --" - ' . . . . . .  ~ - ' - ~ 3  costs are 

"~-~"~=~ ~ ~ ~ota_ of S!Zo, 000. 00 e~.=~_.-_~; ~ o,-~ net foot for a ~ 1 . " 

Assut~,_inz ~hat the d~-4114,~o w411 . . . .  yield favorable ....... ~z~s> .~e~ ..... an 

"ar.derground ~ - -e . . . . .  exo:or=~zon and develop~_.ent ,~rog ~-,--~ can be "_. rr::ate ~ -" - 

~o the l~na ownership -~" ~*~ ..... drif= ~.t~_on, ~t would be advisable to run a ion~ 

r tunnel beginnin[ in ~" ~ " , ~ ~p,~no Gulch, back to the sou:h\vesz 

under the property. A proposed tunnel of ~:- ~ , . - . ~ ,  type would be . . . . .  : ' ~  ~ = ' :  

!00 500 feet in length ancl would cost about $85 per foot to . . . .  

(assuming normal mining conditions). Such a tunnel would ~rovide at 

,_eas, Z, 500 feet of mining backs. Estzrn.~d cos,~/..900. O00.O0. Several 

fault veins could be drifted on as the tunnel advances into the area under 

tke Elsbeth acreage or under State Lease. Once under the r DroDertles~ 

large scale block caving techniques could b'e ernp!oyed to n~_ine the ore. 

A moderate to large scale _~_.ining operation will require :_~_ii!ing 

~_aclb_,~zes. fiery likely~ land is available zor purchase and water can be 

developed to n%eet needs. 

Land acquisition for a mill site remuirerr_ents wiii likely cost between 
~ C , ' ,  ~ , t z  • - _.J~.J, 000 to vo00,000. ~lill costs are estz~m_~'~ted to ~ ~ ~~ ~ about $~,.~0 oer ~o: 

of daily capacity. That is, a rm__,il! constructed to handle Z0,000 =ons oer day 

will cost appro_xi_~_ately $40,000, 000. 

Respectfully subz~_itte d, 

~RK/bar  

" I / 
/ - ' ° 

Dr. r~- ~ .... ~ ~ R-%~...,cL. / 

°%'~ . 
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E R N ~ Z Y  L. %q[LK 'B !SON,  P~,zs:m:.,-:T 

OFFIC£ O F  U N I V F - . R S ! T Y  D E V = ' L O P M E N T  

Anti! 8. 1967 

-~, S. Lime & ~ining Co.rnpa.ny 

P. O. ~ox Z3! 

Silver City, N-ew k{exico 

Dear _blr. Riebo!d: 

Location 

BANNER ~4i~NG PROPERTY 

The Banner mining property is located directly east of the 

Elsbeth o~'onn. #1-5 and northeast north o~ the State Leased c!ain~__s 

The clain~_s are in:Secti0ns !, Z:, l! and !Z of Township 4 South, 

~.?.nge Z9 East. Also in Sections 2.5, Z6, 35 and 36 of Townshin 3 

South, ~ange 30 ~ast as indicated on the enclosed r_.qap. 

There are many old minds and workings in the Banner c!airns 

~rea. =h!s is ~ ~ a apparen~ irorn aerial v~_ew and many oz the large 

structures can be follo~ved for over one half rni!e in distance. 

Geology 

These Claims are in the P:¢eca~m_brian granite \leich has a major 

northeast-southwest trend and has been intruded by later _P.~.ecarnbrian 

dikes of diabase and younger granite. A, the ~irne o¢ ..... ~a~;~e 

_~evo!ution, the rnonzonite porphyry intruded this Precarnbrian series. 

There is a small stock or a continuation of the ~_ajor ~iorenci 

_~__onzonite porphyry stock in the north half of Section 35; south of 

:his stock and areas east of the Church Leased clair.,~_s are large 

n~_~heas, trenezn= z:l_ onzon!~e porphyry dikes. It is along =~ - dikes 
-- -~ 4- 
.:_a~ the high grade mineralization is apparent fro~_~ the =~_mny old 

m?o rkin Z s. 

"~%k • 
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The nu!neralization mainly foil,... n,n~ t-he ~--o-o.~ i~r .... ~y~'-~, 

szructuras indicating that rm_ost of the coppe.' amid : :zzJnerais of cuorite, 

secondary chalcocite, asurite, malachite, ik4any of ~hc old workings 

- I "~- T) r i! _'lq-L " \vent into the old sulphide area exposing your ch~copyrz~e, r 

cha!cocite and some bcrnite. 

The surface capping is good along these large ouarzz i~_onzonite 

~-~ . 3,fany ~!aces the porphyry has l:.t~ucea into ~ _ e o. ..... s _ ",~ ~ ~ ~ la-:g blocks of the 

• " _ t ~ . e  :azorab~ type oz capping. In h Prece.~brian granite, g!vlng it the ~ ~ ~ 

'-~ ~ of - " - north ha! ~ _ Section 35 and the northeast corner of Section 3 a ~nd=ca=es 

good capping in the patented area of the ciain~_s (see n~_ap). 

C <~ I - O,_C ~_usions 

(I) At the present ti-_'ne, the B~nner Mining Coz_~_,~any has a 

!h~.ited drilling program in operation which qualifies their assess~'~_ent 

work each year on the hundreds of claims ~hey own. 

(Z) They have drilled holes adjacent to ~h= ~=~c~-+= Leased !and 

in Section ~ These no±es are fn the northeast t_enc area, and! believe 

the lacco_z:~% quartz rnonzonite body is encountered in d~D,~n. 

(3) It would be ~vise to continue an exploration drilling progra=~ 

to evaluate quantity and quality Of mineralization on_ the property, it is 

located very favorable in the northeastern trend of the ~q!ajor ore body. 

The ~=]~-~ Dodge Corporation has drilled up to the borders of the Banner 

• " ~.elr pattern of k(in!ng Com]£'any property in rp__any areas and from ~ " 

drilling indicated, the extension of this ore body on the northeas~ side 

of Chase Creek. 

The Banner property could be a help in mining the Church State 

Lease property and the ELsbeth "l ~ " --- " :,-~. One zm__ode o~ l~ining {~ th!s area 

\vould be driving a tunnel for a mile or one and one-half rni!es fro=~_ 

~l • '" '-'~ ~ "- The Banner the San F/-ancisco River area to the ~_soetn ~.~_ c,_a!:r~ ..... 

property has i~.any - I--- ~ - .='4 These ~vor_~inos on their claizm__.s east oz ~!sbeth :_. 

m, orkings indica<e a general str~ke east aJ_d northeast. I a--~ . . . .  ~ ' -  !ar_~e 

structures could be encountered in death \vhich could be drifted a~on:a 

~ ~ +'~g the subsurface geology and stock ___.o 
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~- ' ~"= Riebo!d 

April 8, 1967 Page Three, 

T i -~ : , : -%1  r r @  .... sanner property and ~- ~--~ . . . .  " o.ie ~=.-..~:O_ o-~lOrl 

~_-.:o._~ra:_~ :o detern%ine i~s ore _potenti~-I in c=~..:~ .... :~ 

Since re!y, 

I:iC__C{,yde DaVis ~ ' ~  

C-eol~gist 

K3D/bar  

_ zc!osur~ Under Separate Cover 

. --% 
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-,..[r. L{ike i~iebo!d 

U.S. Li~_nne and k4ining Co. 

_:-o O. Box Z3! 

Silver City, New hlexico 

De:~r M r .  Riebold: 

.•f 

<i 

.f 

% 

--~ • -T-- RmoO~m OF T~iE ELSBETHAND'~^ ~ ,  c ' ~  L::~O=~OL::O . . . . . . . .  

It is the ~ ' .~o .... ~_~. oojective of this ~'aport to discuss she econo:_~=ic ~ ~.-~.~-~! 

of :::_'.e ~ l  sbeth and ~-~ ~n~ _.. ~ e  Lease property that is situated in +~ = =A/_~_orenc!, 

Arizona porphyry copper district, and to make suggested reco=_~znendations 

as zo an exploration and development program concerning these orooer=ies 

=_,J ~c_~.on 

The ~IsD~th and State Lease are located in Greenlee " ~ ~ ~ounuy~ in 

so'atheast Arizona. The ~A/lorenci District is about 15 miles west of the 

_~rizona-~ew M.exieo state border. 

The properties are located about five miles ~oz~n-_~or~he~s,- of 

=o\vn of Clifton, and about I-I/Z miles northeast of the ~iorenci Coppe'r 

Pit owned by the Phelps-Dodge Corporation. 

The properties are situated on ~ .... bee kiountain at an elevation 

of 5-6,000 feet in q "-" = ~ ~ec~ons Z, 3, !0 and II of Townshi,D "~ Sou~n~ ~ar_ge 

Z9 E~sG <~. S. P~. h,i. (~efer to the attached location rP__ap) The ~±soe~h 

" • - : ~ '  Z O O O  feet above .cia!_~..s situation at an elevation of 6,000 feet are ~o ..... 

Chase Creek ~iighway 666, 

The E].sbeth group consists of five fractional, lode rn=nzng c._=i .... 

(-i8 acres). The E!sbeth #!-5, the State Lease consists of the Corne!l, 

Princeton~ Yale, Co!u_.~_~bia~ ArnhersG Stanford ~nd Tu!ane c!ai~=~s- 

(67 acres). 
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Access to the proper[:v is :Tained by driving un Chase Canyon, 

H~.zh,:vay 666, so~m_e five zni!es northwest of Clifton. Fro~_. this point 
" "m~" ~-~,oo_ge for access is via dart roads %hich were established by _:~e.-~ ~" 

e~zn!oration drilling activities. The only other access is by horseback 

or 0n ~oou over a sorne\vhat longer route. 

Pr evious l'rork 

Vf~'\,~er:~nan ~_nd~n published a classic study o # ~ distri:'~ in 
;en-q . O.  ~-" ~ V / { ! s o n  ; ,~ ,~ a s  %- S .  S .  P r o f e s s i c n a !  P a n e r  z~3. , 3 .  S .  ~ u t ! e r  a r _ d  ~, J .  

~.~rov:ded a supple-~_en~ar Y renort nub!ished in ]938 by the :~rizona ........ 

oi : / . _ : . ~ s  as Bulletin 145. B. Parsons su~_z.~:rized ~ , ~  n~szorical an_a 

.; 0 { orocuct_on data _ ~e~,~ district in the porphyry conners__ ~'~._~, ~ ~s: 

.... ,. Tn~ ~..,.,s~ recent work to be Dub-:s~.ee is the excellent C-eo~ of 

the Porphyry Copper Deposits Southwestern iXTorth A_~__,erican %'i~i<:v 

ant i-licks (1966). included in this publication is a paper by i-%. T. 
0 uD_e ~nc J. g. Curek titled :'The _.A/~orenci District': Numerous ~ r 

geologists have studied and reported on this area. 

iv[ooiick 

General Geology 

in order that the ..... - ....... znzorr~_.~rzon rn=y be presented ~,.ore tnoro~sn,-y: 

the follo~'inz data is presented for the district as a whole, since it also 

applies eqydal!y %yell to the property under consideration. 

i~egiona! Setting. _,X/iorenci is in the '-~ ~" -~ ] betvceen t,.vo 

_~_ ajor physiographic provinces; the Basin and Range~ and the Go!orado 

Plateau. The topography is rugged \v_~n moderate zo steed rel!ez. 

Rock Types. Rocks in the district represent a secuence that 

ranges from Precaznbrian to Tertiary. 

The _D-'~eca_~-.nr-an~ ~ rocks range fronz rneta-sedirnentary n~na! sc.r_s~ 

zo auartz!te and granite. The Precambrian rocks are overlain by about 
- _ O - 

-:i 000 feet of _,~aleozo~c- _ quartzite, lirn~sgone and shale. Re:q~ ....... s oa 

Crezaceous s~aa,._enuary rocks overlay the Paleozoic secuence, and in 

zurn, are overlain by a Tertiary series of basalts, ~nyo!zces and 

:_r:c_e s ate s 
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The n:os~: ir~:<~ortant sequence of Precarnbrian intrusive rocks 

consists of a stock or laccolith and associated dikes of-orobab!e 

Cretaceous age. The stock-like body consists of diorite porphyry, 

cu:=r~z =_-3.o:~zo~:ite porphyry and granite porph]~ry. T!-e _monzoni~e porphyry 

has the greatest aerial exposure and is the principal ore-bear!n Z rock. 

~.~o~enc~ ~ea is one of !ntr~ca~e (=.~_ a o ~.;lcic 

~-'~4o'~=] anc. local structures. _in early seouence o[ =au,_.zn~ oroc.~ccc a 

characteristic northeast "grain" ~o the d.=~r~c~. The main '~-~ ....... _ .. ~Ca._~*J- _c... 

" v V "  + ' ~ ,  ' "~  . intrusive, a!onz z~.~ ~ne associated dikes and veins all evidence this 

_~or~neas~ trend. The e.xposed !ararnide intrusive is approxi:<nate!y I0 

~-~'~ long and from 1 to a miles in width. ,m,]o~gatio~ is in the northeast 

di:~_e n s ion. ~- ~ ~n general the sedimentary beds dip southwes,., an~ soa_-ne 

large folds with a northwest plunge are r e~orted in the district. 

Late Tertiary norrna! faulting is reported by kfoo!ick (1966 ~. to 

s~rike predon~inantly northwest. The Coronado~ San Francisco and 

_Alingbo!t faults (Chase Creek) are the most prominent fault features in 

the area. 

The ore body at _k4orenci is highly fractured, with the fractures 

gener=izy oriented northeast or northwest. 

At least three breccia pipes are kno~vn in the area and all show 

an elongation to the ~vest or norun~vcs~. These Drecc!a Dimes are 

apparently closely associated with a late barren hydro-there_el 

developi~_ent. 

General ~/ineralization Characteristics 

. . -_ 

53 to I, 000 feet in thickness and thickens as it dips east\yard. According 

~o l~ioo!ick, a sericite-quartz alteration is cnar=c~erzs" ~'clc of the area 

east of Chase Cree:<~ suggesting the possibility oz~ an ore conduit in that 

area. 

~eros~_,~e caDm~n_~ d~.at is no~<c'_ zor its assemce oz co-~uer rP.-nerz!s. 

f-[o\vever, the pri:~.ary ore is knom~n to co:zsist !ar2elv oL pyrite a~:d 

Cha!copyrite. 

4 
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E]:sbeth #1-5 

Thesa five fractional lode clai~ms located along the crest of 

b.darkee k'ioun~ain consists of 48 acrc~ of , s c : : - n e  of t h e  best situated land 

in the ~[orenci District. The area covered by the c[ai~_~ns is !arge!y 

auartz monzonite m~ith a highly indicitive leached caiopin {, serici:ze and 

c, uartz alteration, fault and breccia zones that are uncuestionzbrv r,:..l_..uc~. 

to t h e  k~[orenci ~:÷ structures. The eastern segrm.._ent of t } ' : .e  ~] . . . .  " 

. ~ _ z . : , : . . ]A  cover an area v.,..._.~u'~. . . . .  Precaz~'nbrian granite is locally cxoosec, ou~ . . . . .  

evidence susgests that the older granite is underlain at no great denzh by 

z-~.e favorable e~,~artz monzonite. 

In the adjacent areas and in road cuts, sulfides n.- .... :<zosed : u s ~  a 

z~w !ee~ be[o\v the surface. 

S,..-_,..,... Lease Grouo 

This groun os seven lode mining claims consists of ~nnrox:r~_=,.~-y 

u ,  acres and are located on the sou,-naves~' ~L slope of Copper =_xi..~ o k~oun~ain 

and contiguous on the north with the E!sheth ~6. 

This area is one of more erratic, but neverthe!ess~ iz_~_r)ortant 

co,per r_~_ineraiization found along northeast trending fault veins~ fractures 

-~1- Fair ~ _ and quartz rnc, nzonite d__,~es, can,ping is present and confirr-_._s a 

southeast trend. Banner k4ining Gornloany has drilled t~vo holes 

adjacent so the c!ai~_ line. The area has potential, bur can hes+~ be 

sested by a drilling program. 

h'_fineralization. I-I. G[yde Davis (i965} znd_,c=~s ~naz sludge 

~ ' -  ~ { 1 "  ' m~ ~ of c ! a i i ~ s  cu~zngs fron~_ dian~_=ond or._± no!es adjacent to the ~:.sbe~ groun 

indicates :~.ineralization over a I, 000 denth that will average 0. 70% 

copper, it is expected that at least the copper, silver and gold values 

that are obtained from the _',~orenci Pit will be realized un~er~ - the ~..s~sn~] ~ ~- 

c,_a!nl~ anc~ elsewhere. 

_ ~ao_e is an ~d!caL,_on the esL~,_~=~ec values on ~n~ The fol!o\ving ~ ' ] "~ " ~: " of ~ . . . .  = 

±!,~etn ciairns ~f!-5 based on such factors as depth~ .~,arket price net 

-~ou:%d o f  to:%.Der, v v a s z e ,  recovery~ etc. 

_-.tea : 48 acres or Z, !O0,_ 000,000 cubic feet met _i:0~'~, -,::c= of de-z:h. 

~"-:==..=~ is eeua! to _175,000.000. tons of ore her i,~.~' :~,et of - "- 

7 ! 
%'kb~ • 
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De pi:h 
1000 ])'e.,,t 

............ l b s .  C u /  --bff.,~ ":/-;..1]i;.;.,-- 
'.,', C;~t l e s s  Z0% wa.s te  (~].~ . .k '~¢/ lb  

2 5 , 6 0 0 , 0 0 0 , 0 0 0  St: '.;60. 0,;0, o( ,, 

.8  

. 6  

Z, 8 0 0 , 0 0 0 , 0 0 0  

Z, Z40, O00, O00 

1,680,  O00,or:o 

1,400,000,000 .5 

9 8 0 , 0 0 0 , 0 0  

7 8 4 , 0 0 0 , 0 0 1  

588,000,00 

490,000,00~ 

. . . . . . . . . . . . . . . . . . .  . . . .  

I.I)~. ( ;u. /  N e t  Va] .ue l b s .  G u /  
!~~,: ~.r]~/o waste @ . 35¢/].b. less ZO% waste 

t.I, ZO0;O00 ,  O00 $ 3 , 9 Z 0 , 0 0 0 , 0 0  ] . 6 , 8 0 0 ,  0 0 0 , 0 0 0  " 

5 , 6 0 0 , 0 0 0 , 0 0 0  

4,480,000,000 

3 , 3 6 0 , 0 0 0 , 0 0 0  

]D,; [)th DeptL~ 

Z00~ Feet 30(90 .F .~.t 

1,960 ,  0oo, 00 

1 , 5 6 8 , 0 0 0 ,  oo 

1 ,176 ,  oo0, oo 

Z, 8 0 0 , 0 0 0 , 0 0 0  

8 , 4 0 0 , 0 0 0 ,  000 

6 , 7 2 0 , 0 0 0 , 0 0 0  

5,040, 000,000 

t 4, Z00, 000, 000 980,000, O0 

. , j ,  , [ .  ~ t  " " r  

Z, 9,.I:0, 000.  000 

3, 3 5 Z , 0 0 0 , 0 0 0  

1.,764, 0 O 0 , 0 0 0  

1,470,000, OhO 

I'onn~.ges Galeula.ted as follows: 

.[Z c u b i c  f e e t  ;: tu~l 

<[-8 a c r e s  = Z, 1!90.. 0 0 0 , 0 0 0  c u b i c  fe . " t  p e r  1, 000  f h e t  o f  d e p t h  
Z, 1 0 0 , 0 0 0 , 0 0 0  c u b i c  f , : e t  = 1'75, 000 ,  000 g r o s s  t o n s  o f  o r e  p e r  1 , 0 0 0  f e e t  o f  d e p t h  

Net tons ore : gross Lcn~s ].css ZO%-[oJ: w~Lste 

b[:~.t pounds coppcr con.te~it = net tons ore x Z, 000 ibs x % copper 

ton 

V'~l.~te o f  c o p p e r .  : n e t  . 0o , tnds  COJJlw.' i f .  x. . .> ~,//I.I). 

1 

. r . 

• ~ - ~ T , , ~ ' ~ - . - ~ * ~ C ~ L , f . ~ y T ~ ' ~  ¸ ~  . . . . . .  ~ : - T  . . . . . . .  " ~ . - - - ' ~ ' , • - ~ - ' , ~ ' ~ , ,  ~'-" ' o : ~ ' ~ ' * ~ * - * ' u  ¸~ - . /  . . . . . . . . . . .  ' . . . . . . . .  . :  " / . , : . . ~  L /  ~" ~ "  . . . . . . . . .  ~ " "  

r 
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o- _-~"i ~ S, I ~o7 , ~  Six 

" j • 

~ < , 3  C 0 :A?. :L ". <: : I C I  A :. l 0 1 !  S 

E,wh .... '':~c m]=be:•~ ....... and State "Lease s~o~:._u~- -~ -~ ~'~.~ ritz/i<:,..' ,::~:d :t s so 

_ec .... ~.,~<.~c~. At least three l~.oles should oc dril,~d on t~ mLsbeth 

claims in the saddle of !Vfarkee h,iountain in the breccia zo~te related to 

...... ±all]_ u zone a ~o~the=s* : " ~ . Total drilling requirer~__en~/6 O00 Leer for vertical 

holes T1~e initial holes should be vertical, %vith sn,oo!e:.-ne<.+ary an<Tie 

.... =s as required. The angle moles, of which three are reco_~_.L-c~en~ed 

--~-~ designed to cut the vein aug o_eccia structures, mota! ~_-i!~r~g 

. . . . .  - ~  " , ~- This ~vou!d mean a to ca! of ...... rer~.en~/4,500 feet for angle holes. 

approximate!v !0,500 feet of drilling. Diar~ond drilling costs are 

estimmated at S!Z net foot for a total of $IZ6,000.00. 

As-=ur~___~._'- -: ~g that the drilling ~vi!! ~y{e:"d . . . .  favorable ~e~u ~'+= .... , then an 

underground ex.mlor=~on and development progra:~_ can be ~-:-:~.~e ~ ..... 

, _ . .  d:oif~ :o the !and o\vnership situation, it would be advisable to run a :o,._ Z 

or Lum.~,_, beginning in lqickory Spring O.1!ch, back to the south\vesz 

under the property. A proposed tunnel of ~h_=, t~)e \vou!d be 

!0,500 feet in length and would cost about $85 ~)er foot ro co~,.~!ete 

(.assuming normal :mining conditions]. Such a tunnel ~vou!d mrovide at 

least Z, 500 feet of z~.ining backs. Es~im~ted cost/S900, 000.00, Several 

fault veins could be drifted on as the tun~_e± advances into the area ur_der 

',fne Elsbeth acreage or under State Lease. Once under the mrooerties, 

large scale block caving techniques could Ne ernplo.ved to rm_ine the ore. 

Milling 

A moderate to large scale ~n{=g ^ ~" . . . . . . . . .  op~raL_~on will require :_~_ii!ing 

zac1!~_~les. Very likely, land is available for purchase =nc= ~vater can be 

developed to meet needs. 

Land acquisition~ for a :mill site requirerr~ents ~-,:i~_,~_ likely cost bet\veen 

SSO0,000 to $600,000. Mill costs are e~l .... ~e~ to be about SZ 0o0 ~er ~on 

of daily capacity. That is, a mill constructed to handle g0,000 :ons per ~=y 

\viii cost appro_wlr~_a~e~y ~:u, 000,000. 

iKe spe ctfu!iy subr~_.._itted, 

t / 
z '  . " ° 

: ' ~ i C . q a i ' C : .  z',... _- C: 

C ons~dting .Geol~ ~: ! s 

! ~ R K / h a r  
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P H E L P  S D O D  G E  C O R P  O P ~ k T I O N  

M O R ~ l g C I  B R A N C H  

~ O ~ N C I , / ~ A ~ I Z  O N A  

April 2,7, 1964 

M e m b e r s  of A r i z o n a  Sec t ion ,  A . I , M . E .  
0 p e n  P i t  Mining  D i v i s i o n  

, Sq. f .  

 fv: 

<q 

ae. emen: 

7 
You a r e  c o r d i a l l y  i n v i t e d  to a t t e n d  the Spr ing  M e e t i n g  of the Open P i t  Div i -~  / / _t 

s ion  to be h e l d  a t  P h e l p s  Dodge C o r p o r a t i o n '  s M o r e n c i  B ranch ,  M o r e n c i ,  A r i z o n a  ,y" [ F - ~  
on Monday,  May 18, 1964. 

8 : 3 0  - 9 : 3 0  a . m .  

P r o g r a m  for  the Day 

R e g i s t r a t i o n  - SafetF Mee t ing  Room a t  the Mine  Off ice a n d S h o p  
A r e a  

9:30 - IZ:00 noon Technical Session - Safety Meeting Room 

12:00 - l:O0 p . m .  M e x i c a n  food luncheon ,  p i cn i c  s t y l e ,  to be s e r v e d  on the w a s t e  
dump a r e a  south  of the  m i n e  shops  and  r a i l r o a d  s e r v i c e  y a r d .  

1:00 - 4:30 p . m .  

5 : 3 0  - 7 ' i 0 0  p . m .  

7 : 0 0  - 8 : 3 0  p . m .  

Tour of the Morenci Mine including the mine repair and serv- 
icing f a c i l i t i e s  and the w a s t e  d i s p o s a l  a r e a s .  

Cocktails at the Morenci Club 

Dinner ~tt the M orenci Club 
Dr.Sandford S. Cole, President of the Society of Mining 

E n g i n e e r s  of A . I . M . E . ,  wi l l  be  the  g u e s t  s p e a k e r ,  

P r i v a t e  a u t o m o b i l e s  wi l t  b e  p a r k e d  in  a r e s e r v e d  a r e a  of the m i n e  p a r k i n g  
lo t .  Bus t r a n s p o r t a t i o n  wi l l  be  f u r n i s h e d  to the p i cn i c  a r e a  and fo r  the  t ou r  of  the  
open  p i t .  

This  m e e t i n g  is  a s tag  a f f a i r  : 

~r~ c 



4 !  

Hotel  and mote l  aCcomodat ions  a r e  quite l i m i t e d  in the C l i f t on -Morenc i  
v ic in i ty .  However ,  Safford  which i s  l e s s  than an h o u r ' s  d r ive  of fe rs  many  good 
accomodatiOnso Those  d e s i r i n g  ove rn igh t  a c c o m o d a t i o n s  should make  the i r  own 
r e s e r v a t i o n s .  A l i s t  of ho te l s  and ~1~notels is  given belq,w. 

P l e a s e . c o m p l e t e  and r e t u r n  the enc losed  p o s t . c a r d  by May I I ,  1964~ 

Very truly, yours, 

D. H. Or r  
C h a i r m a n ,  Open P i t  Mining Div is ion  

C11 t6n 

Hotel  Reardon ,  S. Co ronado  Blvd. 
Coronado Lodge Motor  Court ,  186 S. Coronado Blvd. 
T r a i l  Motel,  313 S~ Coronado .Blvd ,  

Mor.enci  

Hotel  M o r e n c i ,  Pta~a  

Safford  

Buena Vista  Ho e t ,  3Z2 M_ain S t r ee t  
~ o u n t r 7  Manor  Mote l_E. .  5 .Stree-~ ~ f-/' 

Tour  Rest Motel ,  1t0 5 Street 
Town House Motor  ~.n, Z l l  E. 5 Street ~-J" 
Desert  Breeze Motel ,  t02 8 Street 
Western Motet,  1ZI5 Thatcher Blvd.  

5 

864 -24.05 
864-2132 
s64-36d  

865-415t  

428-2121 
4zs- 451 
428-3881 
428-3474 
-428-22S0 
428-1810 



: . . o .  

~ ' -  .? 

• . . 2  

.~c "3o 

/Y/° 

" : : L ~  ~ - , ! -  " . L  ~ :.: :- ;..'..-:-'.'.: ~ = • . ;  . . . .  





AMERICAN SHELTING AND REFINING COMPANY 
Tucson Ar I zone 

Oecember 15, 1960 

PE RSONN.ICrONF I ~NT  I 

D. J. Pope, Assistant to Vice President 
American Smelting and Refining Company 
120 Broad,my 
New York 5, New York 

.0ee.cz. ^Riz _ 

Dear S i r :  

tn accordance with your l e t t e r  of  December I ,  attached is a 
sketch map showing the approximate pos i t ion  of  the Banner claims In 
the l~)renci D i s t r i c t .  

Due to the ruggedness and i naccess ib i l i t y  of the area, the pre-  
c ise ou t l ine  of  the new Banner claims was not determined. These new 
claim corners were found nearly a t  the top and extending down the nor th-  
e r l y  slope of  Copper King Hountain. The ou t l ine  of the patented Banner 
claims was taken from a ]9/43 sketch map by C. R. Amis which has the 
notat ion,  "Reduced from map made in 1924 by P. D. Co." 

One of PD:s d r i l l  holes is s i tuated a few hundred feet from 
the top on the west side of  Copper King Mountain. This is probably the 
ho~e to which Travis refers.  However, as viewed from the a i r ,  th is  hole 
is somewhat outside of PD=s d r i l l  pat tern.  Banner=s claims merely skim 
the edge of the zone of  a l t e ra t i on ,  and we are reasonably cer ta in  they 
do not cover any par t  of the King ore body. A few veins and small pat -  
ches of  a l t e ra t i on  containing evidence of a l i t t l e  copper were found 
on the Banner claims, but these showings are of no consequence. 

The Hanna claims l i e  south of  the King ore body proper. The 
Kin9 d r i l l  pat tern may eventual ly  reach the small amount of  ore d r i l l e d  
in the Hanna ground; however, to our knowledge, PD s t i l l  has not acquired 
the Hanna ground. I bel ieve,  though, that Hanna has a man on the PD 
board. 

Attachment: Sketch Map 
KR/ds 
co: TASnedden -Personal~Conf ident ia l  

Yours very t r u l y ,  

Urlgmel Si~3d By 
K. Richard 

KENYON R I CHARD 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

M I N I N G  DEPARTMENT 

120 BROADWAY, NF:W YORK 5, N.Y. 

D. J . ° P O  PE 
ASSISTANT TO VICE PRESIDENT 

December i, 1960 

AIRMAIL - CONFIDENTIAL 

• ~-,, ...~ ~ ~ , - ' , , ,~ 

Mr. Kenyon Richard, Chief Geologist 
American Smelting and Refining Company 
813 Valley National Building 
Tucson, Arizona 

MORENC I, ARIZONA 

Dear K~n: 

I was very interested in your letter of November 16 
regarding the extent of the mineralization at Morenci. 

I feel pretty sure that the Phelps Dodge Company has 
known about t~e possibilities of the King area for many years. 
I believe that a part and probably nearly all of this area was 
held by the Hanna Company for a long time and that P. D. finally 
benefited by playing patiently a waiting game. Also, the physi- 
cal difficulties and problems of developing the ore body in- 
dependently without having access from the use of some of the 
land held by Phelps Dodge were great and the cost probably pro- 
hibitive, not to mention the lack of additional water sources. 

Anyway, general information of the nature which you 
have sent is very interesting. My co~y~did not arrive, so I 
will appreciate your sending ano~copy with-the-,~m-all scale 
map. On the latter, I will appreciate your sketching in pencil 
as nearly as you can the approximate location of the Banner Min- 
ing Company holdings which lie northerly or northeasterly of 
P.D.'s. When he was here recently, Mr. Travis mentioned again 
that Phelps Dodge is drilling right up to the Banner line and he 
seems qulte thoroughly convinced that they are going to have an 
extension of one of the ore bodies, but from his description I 
could not tell which. 

Very truly yours, 
j - ./ 

DJP: pf ~ / j, ..... 
cc: CPPollock +, /j. ~ ~7 ~ 

TASnedden-A/M~Confid " '  ~ " " ~ '  " ~ " '  < Y  

D. ~. i~'6pe 
/ 
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Tucson ArZzon~ 
Noveaber i~ 1960 

Phelps Dodge h~ ~e!ea~ed no Information on Moz'enci oz"e ~ ' e s e ~ s  
s i nee  the start o f  open pit mlnin~ in 19~2~ "~hus "offlcially" the present 
reserve wovl~ be "~he ~blishe~ resez~e (3T~,O00~O00 %~ns @ 1.0S%) minus pro- 
auction to .date (eSO,.O00,O00 %ons), oz ~l~out I~000~000 @ i..0~.~ copper. At 
~he eur~% rate Of ~0~000 t~ this woul~ last something less than 8 years. 
~s~ however~ zel~esents but~ small 1~r~ ~ z~erves %h~t actually exis%~ 
cons$~ez~n~ %h~t drill explore.tlon has been c~uducted In ~n~ a.~ound the ~!t 
~imost continuousl~ since the s%arh Of o!m~tio~m~ ~_~, during %he l~St B 

.- • ~ the d~ll~n~ of a lazge ~re~ lying ! T,o 2 mi!es northeas~ .of the ~It 
• h~s ~ee~z i n  ~:rogr~ss.. Th~s ist%ez is kn~m as %he "F~In-". s ~ ~,-e~ng Sit- 

.. .~%%ed on the sou%h~.es% .slolms •of Coppem ~/ng ~un%~ino 

- ./ Dul~ng!%he :Course, o f  ~econnaiss~nc~Z" e a i ~ i e d  o ~  reeen%l~ i n  %.h~ 
vlelmlty sufficient i n f o z " ~ t i e n  was aequ!~ t o  ~rov~de ~ zou~h £d~ of the 
dlstrlet's ix~enti~i, Om~. obsemvatiens ~ze ,s " ~ i z ~ l  on t h e  a'~%aehea map, 
~hiah shows the present ~It .outline aw¢l probable extensions~ ~n~ the King ore  
h~y ~Ith its probable ~ensions. Also shown ~.ze %he ~pproxi~%e limits 
o f  stmm~g slter~t!~n ~u~. ~ n e z ~ l i ~ t ~ n  ' ~ / ~ h  f ~ , m  ~ no~herl~ ~n~/n~ zone 

• ~ l ~ u t  P~ rot!ms ~.~ide ancl ~ m~les lom~. 

As In %he ease  o~ ~ , n y  po~2hyr~ co~$e~ ~stri~ts~ e~rl~re~u~len 
: ~t Mo~enci c~me 'f.wom se!ec~ive minin~ of ~el~ti~ly high gra~e :del~sits in 

~vae%ize~ llmeS%one; or %~ctites, DurlUg tl~ eourseof that mining mmch 
"Im~ graae" ~org~ ~ ~.~s ~emet~at~@~ le~ng ulti~tely t o  the devel~immut' 
of  the ~ Pit ore bedy new being mlne~. This P~Tr~ oze ~ e~slsts 
of a se~on~y ch~Icoelte blsaket~ lkO0' to 500' thick, It is unde21sin by 
very lean (,i to ,~ Cu) ahslce~yrite mluer~llz~t$~~, 

!•~•.' i ~ i '  : 

Re~or~ly~ the present _~t limits on the norbhwest an~ on the east 
Zel~eSent %he ultimate 3&mlts, but a m~r e~slon of the pit to hhe so~h~ 
beneath ~he exlst~g Morencl %~msi%e~ is ~leane~. Incl~d~d in %h~s ~e~ is 
la~e ~!~ of mlne~lize~ l~me which ~nTained the high ~rade ~elmsits 

m~eE ~ under~rounE methods in the early d~y~. Although d~lll e~le~%ion 
Is faro ~T~m u~m~le~, It ~pl~m/s reaeon~b!y s~fe to ~ss~me %hat the'Y~)z~ncl 
Pit ~ill eventu~47 produce "~Ice the t~tal of the orlglua! estlm~te, o~ a~b 
750,000~000 tons o~ O.T~ of ~hleh 500,00D~000 % ~  ~ e  l u  ~eser~e. The over,,  

Of the% mined %o da'~e. A~o~llng %0 P.D.'s ~nnt~l i~o~ Ie~ 19~9, I~.3 Ibs.~,~ 
of c o l ~ e r  ~ms z~cowred for each ton of ore mille&. This iu~!~tes ~ he~l 
g1~e O~ a1~ou~ .8~ Cu. The s~z~l~pln~ z~tlo ~s 1.8/1, w/o. 0url~n%ly~ the 

l~resumably~ eoppsr l~clue.e~l by !each~ is not in~!udecl. 
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I W 4 
Mo~enci~ Arizona+ . - 2 - 
. . . .  , ,  - -  _ J . , ,  

" tPz, l ~ .  i n  the  ~ n g  ~ s ' ~ e a  ove:~ t~,-ee y e ~  ago. Currently~ 
feur ~amon~-d~llr~gs e~e o l ~ t £ n g  %~ sk~fts ~r day.. ~he+holes average 
a~t 1500 feet ~ ae~th. ReVerSely, ~he deposit is comimr~ieto that Of 
t~e  Mozeaci ~$t~ ~elug a+"t:,~ek c ~ o e i t e  zone ~ monzontte ~ m ~ , ~ , ;  H ~  i t  

in the mmt e o  i n  m omu, • 

As m~y be. seen on the  attached m~, ~ ~e~oslt is sitwte~ in ~ ~OPo+ 
~pb~P~.~y high a~ea on the east sl~i~ of ~se C~e~k ~ +  l~s sh~e 
in ~el~tlom to t~gr~..h~, su~ges.~s an o~i~'flat, or lo~ d~p~ thick " 
klamket that ~ ~ deeply t~uma~ted by. ~se ~ (~myom on the southwest 
cud By PI~c~ ~_lch ~ the ~or~st. Thle c ~ t i o n  is a l so  e V f ~ e ~  
the t~m~ of the ~.~rencl ~it ~erAmeter ale~ ~he southwest sl~s of Ch~se 

cycle of z~at a/a~ ~i~ erosion which ~er~k. the rel~tivelylsl~ ~esses 
..... . o f  le~ck%ng ea~ e ~ ~ t  aa~ cut ~ e e ~  ~ t o  ~ u n a e ~ g  p ~  .s~Z~+:,+~s. 

: This p~Am~ mln~ali~tic~, consi~tlng of  dfseamtu~te~ ~ t e  ~ very  
c ~ l c o ~ t e ,  is. ~ell e~pose~ i n  o~,~.+o~+. ~ ~n~ ne~ the bottom of  

~. ~s~.~i~ak ~i~ Pl~ce~Gulah+ On the sl~ee ~ust ~t~ve~ sul .~kiaee are con- 
Ce~le~ by ~ thin+ ~ y ~  ~ le~ah~a ~ =  : e m b i b i t ~  t~e p ~  y e ~ - ~  tomes 

• o f  ~momi~e ~ v e ~  f ~ m ~ t t e ,  In  eont ra~,  out~ro~s over the ~ h ~ u g  
+ + o~e zone sho~ ~he ~ / k  ~ .  tones of. llr~ni%e ~r~ve~ from a h ~ c o d i t e .  ~ 

o f  a p r e - e ~ i s t f ~ . ,  : ~ r  axtemsive che~coctte b3z~ket - -  the e , ~ ~ t ~ o n  o~ 
~zlch Imvolve~ ~e~chi~g over ~ long l~rl~ of ~i..me c¢imci~mnt :.~A~h ~ deve!- 
o~ment o f  ~ m ~ u + ~ e  ~ro~!on sv~.Pace. " ~:  

Som~ le~ahi~ ~g+~d~ little+ if ~+ e~rAah~nt  acccm~a~i~ t h e  ~ c e n t  
cud r a ~  ero$~m cycle+ Instead, a ~eat s~t~ of  eO l~ r  was p~.~b3~. 

.. : ~ m , ~  -- ei~heP or  :both as sul~de eros;~/si ~ebr~s mind By S~!u%i~ sm~ 
-~Issil~tlon in ~i~/cula%~ ~ouma ~ t e z  o. X~ coziest, thin cemce~t+cou~ 

.~os~ee t .  

The sili:c~.~a ~s~ones of S~mu~n ~m~.taim, acmes ~l~mer ~ulch 

• '~:i : i u the e~r~V @m~, : + ~ . ~  f~mm the PJ~am%er ~+:+ the mmtcr~ i ~  :t..~S ~ c ~ t y ,  

::i':.+~.: . Of ahalc~Ite--./:i +-: : !. : ~  :.: " :.:+ii: i':: '.-~ + 

¢oomi~+'~n~ the 's~zm of  the a r A ~ l ~  a~;+au~.the ~ s i ~  extension to 
the no,oh+ the ~ ! + t ~ t e  ~otem+~l ie  m~uest lmm~+ la~m,  + ~ o ~ v  e~uml t o  
tha t  of  the ax is t ln+ ~ %  sap 500+000+O00 toms., Thus~ the t o t a l  ~r+semt ore 
~ t e n t ~  of  th~ ~ i e t ~ c ~  i s  es t imated to;~e: l=O~,OOO~O00-tons. This i s  
sut~elen~ fo~ :60 ~mm o ~ t l o ~  ~t  the ~ n t  rate o~ 50,000 , ' ~ .  . 

:: ~ da i l y  ~ + y  a~ ~ + ~ e t ,  %t Is ~ ~ c ~  +h~t their e f fo r t s  ~ Inczeaee 
the  wa~er sup'91y iuvo lve  ~ e c ~ s  ea~ s tud i e s  ~ach~ ~0 m i l e s  or  mo~e ~o 
the  nor th .  It $e net lmo~.m whether t h i s  "~x~ ~s: I n ~  t o  s a f e ~  the  
~ t  iEod~c~ion ~ t ~  or  to  l~mlt a h~@hm~ zat~, 
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'~Phelps Dodg~ h~s released no informat ion  on ~rencl ore reserves 
since the start of open p i t  mining In 1~2, thus ' :o f f ic la l ly "  the present 
reserve ~ould be the publ Ished reserve (379,000,000 tons @ 1.02%) minus 
production to date (350,000,000 tons), or about )2~,000,000 @ 1.0% copper. 
At the current rate o~ 50,000 tpd, thls ~u ld  last somethIng less than 8 
years, This,  hm~'ever, represents b v t a  small par t  of  reserves that  ac tua l l y  
exist,  considering that d r i l l  e×~loration has been conducted in and around 
the p i t  almost cont inuously s.tnce the s t a r t  of  c~erat lons; ~nd~ during the 
past 3 ~eers the d r i l l i n g  of a l a r g e a r e a  ly ing  1 to 2 m l t ~  northeast of 
the p l t  h~s b~en in progress. T}~s letter is knm-m as the "King" are~, being 
situated on the southwe~ slopes of Copper King )bu~taln. 

During th~ course of reconnaissancee carried o~t recentl~ In the 
v ic in i ty  ~ufficlent information was acquired to provide:a rough Idea of the 
dlstrl'ct~s po(entlal. O~Jr o6~ervatlons are su~=arlzed on the attached map 
~hich shows th~ present pit outline and prohable extensions, and the Klng era 
body with I ts  probable extensions. Also shm~vn are the approxl~ate l i n i t s  
of str~ng alteration and mineralization ~ | c h  form a northerly trending zone 
about 2 miles wlde end 4 miles long. 

As in the case of ~any porphyry copper d is t r i c ts ,  e~rly production 
at Horencl cam~ from selective minlng of relative],/ hlgh gr-~de deposits in 
garn~tized lImostone, or t.~ctites. During the. course oF that minlng much 
'~lc~ grade" porphyry was penetrated, leading =~It|mat~l,/ ~o the development 
of the open p l t  ore body now b-~ing mlned. This porphyry ore body consists 
of a secondary chalcocite blanket, ~00 ~ to 500 ~ thic,~-. ) t  !s underl~in by 
very lean ( , l  to ,2% Cu) chalcepyrlte mlnerallzat|~n. 

Reportedly, the present p l t  Iimlts on the north~aht and on the east 
represent th~ u l t | ~ t e  ll.~nIts, but a major expanslon of  the p i t  to th~ south, 
he~=~h the existing ~Fenc| ~ . . . . .  ~t~, is pl . . . .  " . . . . . . . . . . . . . . . .  ~,,,,~, Included |n thXs area is 

• ' ta|ned a large block of miner.~ll~.ed limestone. ~ I c h  co,~ the hl~h grade deposits 
mined bx und.r~,~u,~,. ~othods tn the ear ly  days, Atthou~h d r i l l  exp lorat ion 
l.s fa r  Frcx~ c ~ # l e t e ,  ) t  app-ears rensonably sa fe  to a~st~e t ha t  the ~!or~nci 
p l~  ~ t l l  e v e n t u a l l y  produce twic~ the to ta l  of tha o r i g i n a l  e s t i m a t e ,  or  ~bout 
750,000,000 to~.~ of ore, of ~zhlch 500 ~000 ,000 tons are in re~erve. The over- 
al l  average grade, of course, ~vIll b~ soTne~.~at lox~r than the 1.0% average 
of that mined to date. Accordln~ to P.D.'s annual report for l o" .~)9, 14,3 16s.** 
Of copp.~r was recovered For each ton of ore mill~d. This Indicates a head 

ro t  grade oF about .8~,.o Cu. The strlppln~ ratTo was 1,8/l ,  w/o. Currently, the 
rat io is 2/1.  

* By Richard, Kinnison and Courtrlgh~: 
~ Presi~m~bly, copper produced by le~chlng !s not inc|ud~d. 
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Dr i l l ing in the King area star ted over three years ago. Cur ren t l y ,  
four diamond d r i l l  rig~ are operating two shifts per day. The holes average 
about 1500 feet in depth. Reportedly, the deposit is comparable to that of 
the ~r~n~i p l t ,  being a thick chalcocIte zone In monzonite porphyry. How 1~ 
compares In- the matters of grade and s t r ipp ing,  r a t i o  is unknown. 

As may be seen on the attached map, the deposit is situated in a topo- 
graphically high area on the east slopes of Chase Creek Canyon. Its shape 
In relation to t~ography suggests an or ig inal ly f la t ,  or low dipping thick 
blanket that has been deeply truncated by Chase Creek Canyon on the southwest 
and by Placer gulch on the north~sest. Thls condition is also evidenced in 
the trend of th~ Horenci p i t  perimeter along the southwest slopes of Chase 
Creek Canyon. Chase Creek end Its tributaries are believed to represent a 
cycle of recen~ and raold erosion which overtook the relatively slow processes 
of leaching and enrichment and cut deep into th~ underlying primary sulphides. 
Thls primary mlneralizatioa, consisting of dlssemlnatad pyrite ~ith very 
minor chalcopyrite, is well exposed in outcrops In and near the bottom of 
Chase Creek ~nd In Placer Gulch. On the slopes just above, sulphides are con- 
cealed by a thin layer of leached rock, exhibiting the pale yel)~v=bro~ tones 
of limonite derived from pyrite, in contrast, o~tcrops owr the hlgh-lying 
ore zone sho~ the dark maroon tones of limonite d~rived from chalcocite, i t  
is hypothesized that the King and Horenci ore bodies are erosional rem:nants 
of a pre-existing, very extensive chalcocita blanket -- t ~  accumulation of 
whlch Involved leaching over e long period of tim~ coincident wlth the devel- 
opment oF a m~ture erosion surface, 

S~e l:eaching but l i t t l e ,  I f  any, enrichment accompanied the recent 
and' r~pid erosion cycle,  instead, a great  a ~ u n t  of copper was probably 
removed =-~el ther  or both as sulp#~ide erosiona~ debris and by so lu t ion  and 
d i ss ipa t i on  in circulating ground water. I f  correct, this concept could 
have importance in evaluating exploration possibi l i t ies In any porphyry copper 
prospect. 

The ~silicated l imes~.ones of Shannon Hountain, across Placer gulch 
to the north, contained a nt~.--,ber of high-grade copper deposits that ~ere mined 
in the e~rIy days. Judging from the character of the outcrops in thls v ic in i ty ,  
dlssemin~%ed copper mineralization is widespread in these tactites. Ore possi- 
b l i l t i e s  also ex i s t  in ~he porphyry,  gran i te  and quar tz i te  north of Shannon 
mountain. Again~ ~hese possibi l i t ies comprise a h igh - l y i ng  erosional remnant 
of chalcocite. 

Considering the size of the dri | led area and the possible extension to 
the north, the ultimate potential is unquestionably larg~, probably equal to 
that of the existing p i t ,  say 500,000,000 tons. Thus, the total present ore 
potential of the d is t r ic t  Is" estln~ated to be l,O00,O00,O00 tons. This is 
sufficient for 60 years operation at the current rate of 50,000 tpd, 

i t  is well known that water supply,  rather than ore reserve, l i m i t s  
the dally capacity of /~renci. It Is understood that their efforts to Increase 
the water supply involve projects and studies reaching 50 miles or more to 
the north,  I t  is not known ~,~ether this v~rk is Intended to safeguard the 
present product|on rate, or to.p~rmit a higher rate. 

J, H, COURTRIGHT 

JHC/ds ~"~:" .... 
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