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Mineralization.and Alteration at Pima Mine- 
A Complex Porphyry Copper Deposit 

By Marsha l l  D. H i m e s  
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For more information, Circle No. 93 on PEP card. 
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Rockover Skip e m  . . . . . .  s l o p ~ I L n d  3 0 - i t _ _  benches except  at the base of the 
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.#.HER~CAH SHELT|HG ABD REFiNiNG COHPA~Y 
Tucson A~iz~na 

J~|y 7, 1960 

FiLE HEHORA~DU.~H 

Siu~ping on the south side of the Pima open pi t= ~hich s~arted 
or 5~on~hs ~go ~i~h ~he appearance o~ a f~mimor cracks on bench sur- 

faces= has nO~ reached seri~us propor t i~So ~z:~b keen, Eeny~ Richard and 
| made an inspection tour on ~ y  11~ ~aking photographs on the ground and, 
l a te r ,  a ~ew sh~ts ~rem ~he air= 

The s | u ~  area is in the shape ~f  an inver~ed "V'= s ta r t ing  j u s t  
below the south r i ~ ,  ~nd expanding dc~w~d  to ~ width o~ about ~00" 
the uppermost be~¢h In bedrock (~150 e|eVo)o Evidence of  rupture and 
sloughing continues dean to the 2990 bench° 0~ the s~r~ace0 c~acks in 
the a l luv iu~  have opened up as ~ar as 200 ~ s ~ t h  o~ the pt~ r|~o 

So~e o~ ~he ~au|ts which are bas ica l |y  respo~sib}e fo r  the deVeZOp- 
•ent  o f  th is  s|ump area c~n be seen in the ae~i~| obl ique, 1.~ki~g seu~h 
(Atto B), ~ o  sets o f  f~u i ts  are present: erie east-dipping a~d the o~her 
~est-d ipping,  The two sets converge s | i g h t l y  in s~ri~e ¢o ~he south~ 
forming wedge-shaped b l ~ k s ,  ~hose troughs have steep dips to the n0rCho 
Hining on the | ~ e r  ]ev$t o f  the p i t  has..~r~oved s ~ e  support ?tom these 
wedge-shaped blocks ~ i ~ a  resu l t ing ~ d e n c ~  for  ~he blocks EOI~ve 
~sligh¢iy ~ t t  into the pi i t ,  0n|y a ~ i ~ r ~ o u n t  o~ displecer~nt (up to 2 =) 
has.occurred on the ~ai~!s~ructures du'e ~o the . f~c t  that the t~oughs dip 
more steeply than the pi..t slope° But t h i s  is an unstable c¢~di~i©~ ~hich 
has promoted mov~ent on subsidiary faU|ts and s l i ps ,  the intersect ions of 
S ~  of  ~hic~ emerge on bench ~aces, Thus~ ey, tensive d is in tegra t i¢~  o~ 
the bench faces has taken place~ creating ~he appearance of a landsl ide, 
H0~ever, ~here has been ~niy minor r ~ v ~ e ~  o~ large rock blocks, say 
those I0 ~ or ~ r e  in dia~eter~ and there appears to be r~ reas~  ¢o expect 
anything more th~n the sial=breaking=up tha~ is n~v~ in progress. A sketch 
m~p o~ ~he p i t  {Art. A).shc~s t.he pr inc ipa|  ~ u i t  structures involved° 

Repor[sd|y, the P i ~  operators p}@n to s t r i p  ch~ s|ump area and 
expand the p i t  f~ r the r  south at i t s  present s~Opeo Presumably, they e~- 
pert that th is  ~ i i |  take c~re of  the probl~no a~d i t  may do so t ~ p o r a r i l y  
because i¢ ~ i l t  r e c o v e r e r  of  the broke~= and weakened ~¢~Cko i t  appears 
probable, ho~ever~ that t h i s  strucCura| iy ~eak zone ~ i l l  pers is t  sc~t~ard ,  
and s im i la r  movements ~ i i l  again take p|ace in the new benches, i t  u,ou. ld 
seem Chat future slumping can be prevented ¢~|y by digging ~|atCer overa||  
p i t  slopes, 

T h e ~ i n  ore bearing f o n t | o n  o~ the Pima mine is a south-dipping 
bed of tac¢i te end hornfelSo This forwa¢ton is rather f i rm in c~ncrast 
to the over ly ing a r g i l ] i t e  (termed arP~site by the P i ~  s ta f f )  which breaks 
readi ly  into small b i r ths  due to the presence of  nu~rous j o i n t s  and siipSo 



This |~ t te r  c o ~ i ¢ | ~  iS par= icu ler lyev i~ent  ~ the area of Slu~pi~g 
~h|ch ls en t i re ly  ~ i th |n  the argi~| i~e ~nd the overlying gr~vels)o 

The Pima e r g | I | i t e  and the Mtsslo~ a r g i | | t t e ,  which ¢¢cuples ~h~ 
s h a i | ~ e r  p o r ¢ ~  of ~¢~¢h of the H i s s i ~  ore zone~ are s i ~ i | a r  i~ ¢h~r o 
ecZer and are regerded as parts of the s~e foz'~atJ~. Thus, bank f a | l -  
ure sh~Jtd, be expected i~ the Htssion p~¢ i f  s t r ~ g l y  ~aulted and free = 
Cured zones are ~c~n te red  ~here in ~he a rg i~ i i t e .  Our Hission d r i | |  
core does not provide eeough i~or~a¢io~ ¢o ~er~i¢ recognition a~E de= 
t i~eati~n n~'~ of ~ny of these zones o~ v~,~E~ess, By ~pp i~  9 a~d study 
o~ structure as t~e H~Ssi~'~ p i t  propresse$~ h~$ever, such conditions 
~ay be anticlpa~ed to so~e ~ t =  a~d p~en$ ~ o r p l t  s|opeS, revised ~¢= 
cordinglyo Should ~ structural  c ~ d i t | o n  i~ a r g i l l i t e  ~ore=or-|ess du~| i -  
caring cha¢ In the slu~ped z=ne of ¢.he PI~B p ~  be e~cou~erP_~, pi t  slopes 
~ ~ t h ~ n ~  ]i~¢e ~0 0 may be required, 

JHC/Z 
A r t s :  A - Sketch M~p 

B ~ Photographs 

, C C :  DJPope ,., w/,~tt.s,~ 
• .CPPoi lock - - - 

RS ee (3) - " " 

Fi le  copy ~out~d ~o~ 
TAS~dden 
ACHaI! 
RERich~rd 
JE~i~'~Zsor~ 

Jo H~ COURTRI~HT 



Concent r i c  Pat tern  of Crocks 
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PLAN 
SKETCHof SOUTH SIDE 

of 
PIMA PIT 

SHOWING SLUMP AREA 
AND PRINCIPAL FAULTS 

Approx.  S c a l e  1 " = 2 0 0  

J.H.C. May, 1960 
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m~%ude ~n the ~e~ ~ St~te~ to ~ ~ ~  by ~ e ~ ~  

~helr f i ~ t  ~ t e ~  in  ¢~te a~ca in 19~0~ ~ ¢~u~ pz~m~rlly 
desi~ fore u~ iu explo~o~ f~r b~i~ ~ e z ~ l  ~t~+ Suh~ 



Pa~ 2 

~O~DGY 

The P!~.~m deposit ~m!udes ~ dist~t %ypes of or~ 

Io 

~o 

A hi~:~ly a!t~d l'/~tone~ st~m~ly r~/~e~atise~ an~ 

~o~ ~a~e disse~uated o~ m~amral~sati~a in w!ean~- 

The hi.t~ g~ls o~e ~ v s  ~h~ %r~hat ~as o~-i~T~y a dolomitio llm~stone 
~leh ha~ bee~ th~rou~ ~lte~ed by igaeo~s aoti~ to a oa~i~m 

imp~mg~ted ~i%h the ere mtusra~So 

eas r~t~ ~mSt~ ~a~la,~ f ~ m  a ~ests~y be~vl~g ~ thin ~est to a 
slightingly ~r~hoa~terly d~ee~&o~ e~ thin mast° It is quitm v~able 
in ~ke~ but p~aBly a~erages ~b~t 200 fee%~ In the 
p~5 ef G~e ~i~'~e i% has b~e~ develops4 ever a lateral extent of l~6GO 
fse%~ ~xhep~l~ .~2%0 ~e!~h~!~ p r ~  ~e the %'es% ar~ b~i~g 0~% 
off by a f~%% %0 the caste l%S l~se~ l~mi%s have not be~ d~%e~d~ 
bu% .~fh has B~ ~te~ec~ BY dr!l! he!~s at ~%ieal 4e~pt~s of 
around 800 fme%~ 

E~!osh~ ~s ~ho~?E~s!s ~ ba~d i~ a thisk seri~s of d¢h~ital ".~ks~ 
ess~b~ a ~oxtu~ .f sed~ut~ and v~Ic~ matmrlal~ hu~ a~ 
"pyroo!asties~'o These havre llke~-~l~e b~n alter~ a~d ~Ine~i~ 
but ~he Ox~ ~.!ues a~ ~re s~%r3el~" di8%ri~a%ed~ y~eldi~ a iO~ 
S~e ~Iss~m.tmd ore ~ua~le ~nly by l~eos% (i~mo o~ pi%) 
~theds~ %%~ t7~ of o~ is ~b'~u~ in most ~%ensive d~valepm~a% 
~ the east ~i ~oze, he~s% of the ~ h~h grade o~ b ~ . .  It shews 
no well~aefi~d st~ct~val femu~ ~at ~zeu~s in ~ e ~ a v  mass,so 

Th~ p~ba~ipal o~ minmr~t at P~m~ i'~ ohaloep~teo ~ne~ are al~ 
m~ ~.~ts of sph~le~ite ar~ mo~ybdmnite~ neithm~ @f ~hi~h is 
~ev,~l ~ p~ento F2'z4.%,~ and. m~g~tit~ {ma~e%i%i~ Iro~ o~) 

~aoe~ ~e C~A~¢@~ ~ides havre ~-~n oxidlse~ to form %he ~ee~ 

shall~ ~t%~ by a g~va~i%~ ~ s  ~h m~y be %he so~m of the orm 
sol~tle~ G~a~ has beem pen~%rm%ed by d~i~l holes a sher~ 
disease ~'es% of the ~-~a ~e~%y hu% has me% b~e~ f~d %0 da%e 

any ef the Pica holms° 

/ 



The pit d~!ep~ent ~ la~ ~.t f~ a ~! o ~  81~p~ 

~0 ~ ~h~ ~ep~ a% the ba~e o~ th~ allu~b~ ~h~ ~n 8~'b~h 

F~mmi sl~p~ ~n ~,k a~e laid out at 1 ~ 1 ~ith ~0~ hankhe~h%e~ 
0o37~ %0 1 Bank ~l~s~ and ~I%~te I0 ~ and ~0~ ~mahe~o 

6 ~ ~'~. O ~ ~ x  "~ ~ ~ ,~ ~ 



Pag~ h 

PRODUCTION OAPAOITT 

R~k 

~ ~b~'~-yard capacity 
7 ~" 80~ Ee.m2oz~h Rea~ ~p .~cks ~ - 

Rea~ D~p Trueb~ ......... 
! = D~8 O~%e~illar T~act~r (doser) ~ - 
I ~ ?~ss%fal! Rubber Ti'2~d D~e~ .... 

Blast Hole D~i~ . . . . . . . . .  

Gene~u% 

3 

~C Water Track ~ ~O0 sall~n ~a~ty 
GMC Fla~ed ~ u c k  --. I~  %~n capa~i~ 
C~ Pi~k~m ~ 3~ ~ n  e~p~Ity 

ns~ to h, is'h ore ~d ~t~ f~om %h® 30~O b~'~h to the supreme (331~)o 
~e do~le d.~m hoist fo~ the system is ~e~ By fou~ ~O0 ~oP~ (I~50 
~C) ~'@~d refer AC I~tC~So ~e h~is% is s~s~ha% m~ique in that high 
speed AC ~ s  az~ ~S~.~ The ~ 20 %~ s~ps are non~!ly holsSsd "i~ 
b ~ ; ( L ~  hut ~my b~ ,~a%eit ~ p ~ ' ~ . y  (wh~ n~t l o a d ~ )  by ~lutckinS 
the ~m~o The h~Ist ~ ' ~ e  s ~ e d  is 1650~/~o 

The ~ s ~  ~ail~ f~o the 8y~'~Bm has been pla~ed on the no~e/~ side 
of %h~ pi% o~ ~.% is ~sidem~1%~ be a fin~l sle~o The 
eapa~ity of the s~te~ is 2800 ~ubic yaz4s ~e~ shif%~ 

T~e ~0~ Ksm~c~%h t[~ a~e used m~.aly in the pit hauli~4 from the 
s~vels %~ %h~ s~i9 loa~n~ s%~ac%~e and the Ke~i-e~h 802~B t~C~ 
~-e us~- r~-~y c~ ~'/~e su~fa~e ~m~li~ f~m the headframs to the 

A% this %~ . ~  l~s p~oE~ess~d %~ th~ 2950 b~ho This b~h is 

The cr~ bei~ mi~d va~ie~ co~ide~.b!y ~ ~rade ~ blen~i~ is a 
prob~ ~ally one 8h~el is ~o~ed i~ high ~e o~,e ~ ~  f1~m 

tO 7% ~opper and one shovel is ~.~Iced in low s~de ~nin~ f~ 
0369 to l~q~ seppe~c; Tl~se classes of o~e a~ belm~ blended-to 
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i f  
~@~ERICAN S~]LTiNG AND REFINING COMP~I 
Tucson Arizona 

March 1 [ 2 ~  1 9 5 8  

FILE MEMORANDUM 

PiFa% MINE 

A visi~ to the Pima Ml~ne was made on ~.~..~.~n 3 by Kenyon Richard 
and myself. Bill P:<_l and Mike ~ ~' .... ha,_ <.,; l .n, engineers~ and L~_-.ex Spat~Iding~ 
Manage~% discussed various featua~es of' the open pit with us, 

Milling at a rate of 3000 tpd was started late in !956 and the 
first concentrates shipped to E1 Paso i~1 i,~.,n~.~,~,. 1957 

T o n s  Grade 

Mill Recove~j 8,% {91.~.reco~er~ o~. ~ulpn_des~ a~cl_dJ.~,~ 
' . nazlve copper ) 

, Gz~ade of Cone. 2~!.% Cu (approximate) 

,.,xn~l "*'~ ~ ' ~ : ",', I or about 38 degrees in 9he gr.avel • pl~ ~,Iop.,s ~e _,2 to i~ L~5 
overbzz~den (o_O0 feet thick) and i to 3.~, or degr'ees in bed-~ock~ A 
50-foot wlde bench in the caliche conglomerate Just above bedrock is 
lef~ as a. safety measuz'~ _~=. ¢aliche oonglomerate~ about 20 feet 
thlck~ i forms a tough~ hard p~otectlvs !ayeF ove.-e the bedrock; the 
latter being relatively lems _:k~.m due to the p~esence of ntm~ol.~ 

• " fault'[~ and f~actuz!es. .- • 

T~e ore~ corn.posed largely O f  gar,~',.etized "~ "~ ~=,~.'-c,-~. . tm. . ,~  u~.e~ breaks coarse 
and b!ocicy, Spac~.n~ of t h e  9-~-c~ rota.~y blast holes varies ~ . . . .  

ft to 15 ft ~%e ark0sic ~4e~,~, ( .~-~-'. ~. , ~ ..... co<,t~,z~zng ~om~ low. grade ore) in 
the " " m  ~" • n a n ~ z n g  w a l l  of t h e  mai~i } o r e  °~ , ~ ~cn~ do not require reich Close. ~pa~o,-~- 
c_ng 0f'~ oles~ as much betl;e~ z ragmenuauzon is o'~: ........ ~ azned ":~.n ".blas~0~.n$" 
%hem,. " ' . . . .  

- , • . :  

" e ~.~ley pla~ "to v.~ine %0 ~11.. 600 leve!~ of the ~750 ~ elevaticu%.. C~- 
tent!if n.~n~.ng of ore is bein~ ~arried out on four 80 ft b~ " -,- "- 
bottom bench oe:~..n~ a narrow [75 ft, wide) drop cut at the 2950 eleva- 
teOn (800 ft level) They are strippzng at "che ~ate of 8,~ 0,,.~ 
b u ' h  a r e  i n  a v e r y  t ~ ~ . . . . . . . . .  " " ':* ', . . . . .  ._ :tg.'ht situ:~t~e~l~, w z o L  :.'.nsuffmczen~ io~ 82ad.e ore 
opened, up ~o permit proper bleudin ~ _  .. ~ to achieve the desired aver:~ 
..gr~-de . (pzesumah_y l+~O~ du) ,. Apo~,..~.hu~.y. cne~ ~'ce behind schedule i~',,. 
:'the stripping because ~(l] they had planned %0 r:D.l.l most of the f i x " S t  

bench in bedrock but were for'cad to stoclmpile this oAzdzz¢~ ore~ an~: 
.**, @ some of the material o~'~. l:owe? I~vels ~-.~no~ch h~%d been calculated a s  sul 

phide ore~ proved to be too hi~.~ in. n0n-sul-ph:T~de (chrysoeoila ..... 
. . . . . . . . . .  reported!y~ gooa recoveries a'~e made of nativ~ ,-'~:~,~_ values): a~d .... t2~ 
the millin~ " ~'-~ " " -  " "  re.~ has been so~e;.fi%~tt aoo~,e ~ % e  a.nt~c4os.ted. ~te ( as .. 
high as 3500 tpd at t_mes) 



O O 

T h e  overall st,~ipping ratio l~.eportediy will b e  6 to I~ us:!ng 
!5~3 cubic feet pe~ ton for the .... ~ . ~ g~_ ~nd 19.~'3 cubic feet p e ~  ~ ben 
fo~ ~. the bedrack~ ~~'-~_n~ latter fi~ou~-e ~.s questioo~Jole~ tests con~u~ed" ~ ~ " , 
by the milli~%T depaz.i~.~n~ determined ~ne mii~ heads to average 10,3 
cu, ft, p e : ~  ton,, " / 

Althoush the blast hole samplip~ appea.~.oed rather crude ( a slot 
about lO inches ~,~ide is dug out of the ~" u ,~, ~a~_a pile around the hole )., 
grade cs;!culated from the ~91~s'c hole samples agrees very closely-,'-'~.~.~.~'+..~ 

neaas~ for e.~.a~.p].e fern May through Oc~6oDe.P, 1957 the blast 
holes gave ~a~ averege of 1.72% cu and the mill heads~ ! . . ?0% cu. And'~ 
fo~ h~ie ~o~'#oh of Febru:a~y/ 19~ (85~000 ton~-~ milled) the blast hole 
grade was _,,~,;-~ cu and ~h~ mill heads 1.73% cu. 

So far~ it is quite unce~;,tain as to hot,~.~ e..~.~5,. ...... aco~on"--" " as" .......... .}~.~-~6.o 
~.,~.tn eo ...... ~.o,~% :~,~eserves. Judgi~.g "~ -,o- " 4 " 

geologlc~l featu'i:'es were not t~i{en into accoun.t~ some ~z~bi~z'ary~ 
mechanical method involving straight lines d~.awn bet~,,~een assay cutoff 
points ~s aiDparent!Sz used to outline the ore b!oc.~s. As ~uined: the 
grade mqd dist~;'ibu$ion of ore varies considez~oly in p!ac@s ~ith that 
depicted on tl~e sections~ 

• In*b.~ matte:c of dilution at ore.~,~aste contacts~ it w~s .... ~-~ ~uS.uc~ 

that a ...... ~=~.j clean se'Da~?ation_ na,~ be~n~_, achieved ;~.~. nd.ning along the 
loose, all ~' the ~.~e . ox. boay~ bu~ so~e dilution has occ~irred in mining 
along hea!ging-~all contacts, %,P.nore o~e could be distinguished ~,~ 
~,~aste by eye-inspectlon there was .bess dilution of the ore; they 
stated, ~.~,pta~'~ ~en~ly''~ ~ ":'~un~-~.~ has so fay been little resson to be 3on- 

enou~% !o~'~ grade mate:elal to ho!d the average g.~¢ade mined do~:~% to 
~he de~i~ed level. Com,~qtten~o,.,~ ~j oo~..td SD43p!~ J U~!, %~z~.uh !~'c~le 
factua-I aata on the ~nount of eilu~:~..on that has occu~-~ed~ 

• "~" • ~ ~r~  ~ n - ' s  

DJPope 

DRPu~:wt.s 
P~Meen 
%qOSchubei 
R~4el ch 

!. 
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AIR, MAIL 

Mr. C. P. 'Pollock., Expioration :.Na~iger ~: 

American Smelting and Refinin~ :Gom'pan~ 

. . . .  - -%~E~RN NtNIN~ .~DEI~AR~MENT 
'; '~ ,,..,." - ' . i!t~; ~ Ut~,h ii.;, '''r 

...... " ~r'' '" S ft La./ke, (C~ 

:.~ /~ . i ..... ~ ......... : . . . .  

120 Broadway ~ " 
New York 51, N. Y. - ,~;iJi~!: 

% 

Dear Sir: 

..J, H, COUI~TR|GH~" 

f . -. 

ARIZONA, PIMA COUNTY 
..~ ~.. ~' 't': PIMA~,~ ..J MINING,, ..,.,DISTRICT ~ 

..... ' • ~ ESTIMATED OUT801~ :, :- 

After the estimated outcome of 0~%~15~i~J~21,iii~953 prepared, in Tuoson andthe 
revised outcome p~pared here in Sai~ :Lake L were 'submitted to New York, the question 
was raised by you and Mr. Pope as to whether, the pims ore body could bemined to pro- 
duce a grade of 5.85%: copper due to ~ ~he 12~e~6rity of the higher grade ore outline. 

• • 

Mr. Pope subsequently reque: • oth.er ore reserve be prepared based on 
a more regular and continuous Ore outline"%han derived for the O~tober estimate. Mr. 
Tainter ef this' Office calculated-a new ore r~erve on, this bas~§, ~ copy of which is 
attached to his letter.of November 30, 11953 (~t~achment II). This new or~ reserve es- 
timate indicates 910,000 tons of measured an~illndiCated ore assaying 5% copper as com- 
pared to the comparable October 19~3 eS%imate~o~ 660~,00G tons of 5,85% copper. No in- 
ferred ore Was estlmated on this new basis s~nce :Lnsufficlent data" was avaiiable to change 
the October estimate in this category. '~tr ~. ~Tainter has also assumed certain probable 
pillar and dilatiSn factors :~s~ outlined i~ ~ ~is let~e~ which results in a second more con- 
servative estimate Of measurod ang indicate~ ~re of 986,000 tons assaying 4.5% copper. 

Both of thes~ e~tima~ed reserves have been use~ as a basis for making a new es- 
timate of Outcome ~h~ pr6~uc~ion 6f ISI, ooo t~ns p~ month mined 25% by C anVentional square 
set methods (6 tonsi~e~r /anshlft in StOp~s~i a~d~75% 5y sublevel caving (15 t~ons per man- 
shift) ~ for the app~o~a•te areas shown • ~" ~taehment 12~ The details of this new estimate 
of outcome are shown on At~ac~e~ts I'A ~hrOugh I O-B~./This new estimate required a com- 
plete re-estimate of all costs excep~ %he:c0s~i~0f a~diti~nal W6~k to develop the measured 
and indicated rese~es which• has been ~tained at $0.75 per tom~ As in the revised Octo- 
ber 1953 estimate, no allowance is made::~%he ~costs for exploration other than reasonable • 
extensions of the presen~l" y~'~/~6~i"~Ore Zone. ~~. ,, . ', -. .... ~ 

It ms interest~ng%o~ ne~e•%hat the tot~l:~ou%come on the new lower gr de measured 
and indicated ore reserves are greater i ~ ~ a~! but 8no case, at the same metal prices 
than on the higher grade reserves used f~ the Oct6ber 1953 estimate as %ablated ~elow. 

- : " "~ ~-Z. ? "1~'~•~ ~'~ .:~/ /'• "~ "~ Ji~'Ti ~r-~ . . 

k kk k k.?L ...... i!i! ill i!i 

t 
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o~!~ Pima Mina..E~stimated~:.0utcom ~.~'~: , : ,  . . . . . . .  • . 

.... : MeasUred and ~ ::~'~/°~,,:Te~al Costs " To~al Outcome 
" " " " " ~ ii'-i : '"~ 29~97~'0u Indicated ; . . . . . . .  :' ~ . p ~  .ii ~" 

~ R e s e r v e s  ___ ~ % ~  , : ~ o n " : :  • : - : "~ /  ' " 

Dec. 24, 1953 

, :  . . . 

'  evised Est .  66O',O00 5 .85" $i3 .20 $5; 49,900 ' 3.18 $2,101, 00 

-~ Present E st. '910,000 ;~" 5.0: .10.'~7.~ 2.14' ,-8.36. 7,611,000 3.37 3,070,100 

Present Est...9 Q,O00 Z ~ , ~ 5 : . . , : : i 0 . 8 , 7 .  1,, .9~ 6,21 6,082,200 1.75 1,,711,400 • . : 4 .:~. ~,/~"'~. , ~'. ~:'~ ',..~ ". . ,~ 

The main factor.'!~h!~in~inin~ii!:io~e~i costs '$ and an 'improVed" ~utcome over the 
previous estimate, ih.. spite of i~er ~rade N~re, • is the.higher m'onthly tonnage rate made 
possible :by grea ter:i'ibr~i ~'re~'~erVe s~and :an ore "outllne snmtable tO a more efficient stoping 
method. The subi~Vel .ea:vlngextraction~:-me~hod (som'etimes erroneously called sublevel 
top slicing) used in ~.eSti~ting ~oping : C~s~sii'f~r 75%0f ~. the .ore body is the critical 
factor... Success" of this method :' depends i.O~i'!ia/~anging~wail: that Will cave a s their e is 
removed and an Ore which can be-fra~@~B~' to~.si~s~r handling size without excessive 
blasting.. I 'would~ estimate that -'f~r'a!~entst~foh of the ~e" will ~ot ~. be a problem as the ' 
e~e:. body is~ weil cut up with mino~. ~ f~!t.~and si~ps '~, '~and .timber is requlred in most " 
cases :tlo ~ supp0~t"it, Although the ha~in~' wali iS reasonably firm and may not cave ' , 
until a relatively !bng strike ieng~;~ of~"@upport is removed, there iShanging wall fault- 
ing and we would Start mining under the ~ ~avels and these- Womid ~611ow the mat downward 
untTl 'the hanging wall Starts breaking..~ ~ Once this w~ll.starts breaking, it should con- 

,~ tinue tO brea~k ~ as •stoping L~ro~resse~s dOwnwar~.,..~it mIghtevau be possible if the gravels 
will. cave to the~"surface~i tha~ they Would ~ollow the ~mat ~ do~mrd for se~ ral hundred 

~ We .were somewhat worried:~that:"~thi's mining method would not be applicable to 
an ore ' eposmt dipping, ~5 however, we,, found on review of the deposits mined by this 
method-that a large::proporti-on ~f theSewer~ &5 ° or flatter as the method was used most 
extensively On the. Ir0n, ..... Ra~nge,  --"~T1~e-"'id:~al~ . , dip . for this method is about 60 °, however~ a 
45 @ deposit can be m~ned with v~ry g0ed productivity, but somewhat more matting is 
required as the, mats encounter the footw~l more Often than on steeper deposits. This 
mining ,~;method, ;. in addition to ithe advantage 'of good productivity per manshift, is. also 
much seller than,overheadminlngLi~thods, i~velo~ment ' Cost is low as one raise will serve 
~00 feet of strike length, anJd;maintenancB 'of mining openings is extremely low. The main 
disadvantage is "that mining has t~ progr-e~ss systematica~lly downward all along the strike, 
and.~aS a result in:deposlts haVi~g erratic distrlbuti~on .of values, there is little flexi- 
bility in oontrolli~g 0re/grade. I This, however, would'not be a difficult problem at 
Pima due to the~elatively"uniform grad'~ from block to block along the strike. 

- Aithou ' the p  u t on on th i s  estimate i s  based on 13,000 tons per month, 
which is app~Oxlmately: 4~5: tons per day on 30 days per milling month, we have estimated 
the capital cost of 'the mill on ~he basis o~f ~06 ~ tons per day, rising two' 7' x 7' ball 
mills. .~" ~ . . . . .  .. , . 

'- ~ i~ ' .  

: The l i s t o f  manpow~r~,~eqbi'rements (A~tachment'7):~:i!s approximate or4!. y and was 
used .mainly in~Jestlmating general expense items. Most of the cost estimates were based 
on experience ~ at oper~ting!:tmit s projected ,to the expected conditions at Pima and 

(before depreciation, 
depletion & inc.Tax) 

cu 



.... + @+i+ '~+++}+ .... '+ D e c .  .+~+,"', 

" : ,  " " - . . . .  • " +  t ~ i , , + :  ! +  ~ ++ ' :  + " i  + + ~ + ~  

++ .... Pima Mime- Estlmate@tOuteome + : .+: " ~ + r + 

• .+++ - ' • '.++i -:, <+ ~•~ : ,°  ~ " .  ~ : / i ' + " +  ~''+ +-  ~i~ - ' ' "  ' ' " C . +  " ++ ' : . . . . . .  + ++,+- + .>~.+'.. +, ,IS.:.+.++.++~+ "+ .. + 

. , ~  . + ,~+'+ , + .  - _ . - : ~  . . . .  :++,, . . . 

, " .  

• s ~ .  + • ~ +  + ' :  • • ' " 

y •  + + - . +  + . : : + . . +  . . . . .  _ + - 

~ : ' ~  + ++ ++ + . ~ ,+ + 

. .  + + • ? . - +  J .7.  , ' ' ,  ~ .  • ' " . 

reconciled to'the %Ot+al labor ceS:~ " + " +":'+ " ++" " indlcat.@d by "tge manpower requirements in a general 

" This esti~te; tho~gh+b~ed, oh di+f~renti+:c0nditionS than the OCtober 1953 
estimate, uas+'dorivbd indeper~ently +of that.e~timate and can be considered a general 
check on the valuation of+thiS ~ne -. It iw6~d, +be my' Opinion that ~he •mine coUld be 
operated, under '.either: Of t~e proposed mining rates a'.nd o.re reserves outlined inthe 
October;,and this-lest!ma~e,. + + . ........ ~+.-' .... "~ . , + 

++ : ,:i" "' 
-++ " ~ " "+~,}i' • +~ ~++ 

. . . .  ,+ • .. ~ , • .-~.+;~+ • . -. + -~ . ~+,,+ "+. . .... j + . . 

• • . . . .  ~ . . :~" .+] +++-:,., , . . . . . .  . ~  

.... "++. ..... ...... +" + . V~ry truly yours, 
. 7 . . + L  ~ ' • , ~ " . '  " " + - ' ;  + . ~ " - "  

• S' .  '+ " " • " "+ + " " "" " " + " ' 

. . . . . . . .  .+ . + / / ' 
F V R : b m :  " + . + +.+ , +: +, ...~) ~s. F'. V+ RICHAHD 

T A S m ~ d d e n  ~ ~:"~+' . . . . .  • - ~ " I :,. . .I~ - + ~ • ' . I ' . . " - 

+ no: i + enc .+ -:.-,' ..... + - . 
• - + , 

+ ' " i " + A ~  ? ,  - : " 

Copied .at Tuc'son"De.c~bgr28"i '1953' for J. H. :+~Ourtrighti - 
. + • 

• . , + ,  : ~ . . + . -  ~ . : "  + . . , . : 

! \ , ~+-+. . +~, • .. , + ~ +'+ : :  . .+:" 

- . . . .  - . .  +, _. 

+ • . + . L  " 

• . + .  . 

+ -  o j .  ' + . ,  . . :  ~ . +  . , .  + •~ : :+ . "  , ~  + .++~ 
• . . .  . .  + +  : .  

• " : + "  + '  - + + " ' + : :  +ii ; .  

: . . . . .  +,:Y:+: , + 
. . % . .  - . , 

" ' + ~ . . + ~  " : ++ , . t + ~  '++ . . . . . . .  "+ . ,  . . . . .  + 

+ . ' + :  , " . O r  + < . " ~ "  - . .  ' ,  • ~+ - -  

• + " 
. +" • . +  • C "  • .+ + ,+ .+  . ~  . . / + + .  . . + r ~  

. . . . .  

.+ • -+ :" • • ' i.~'.+ ~ " 

. .  + + x . + +  . + . . + .  , + . , . : . . ~  

..+++ 

+!~ .,. ° ' +  . + . - . . . i :  +" - ++ - + . . +  

++. + . .  + . .  , . + . . J  . . . .  . ; ~ . • + . . .  + . .  - . .  

• ,.  . . , .  _ + j + ,  

+ ~ + i  . . . .  • ~ i: . . . . .  " '  •+'?+"" . . . . . .  '++~: . . . .  " "  :+  " " / ' + "  ' ~.~:I• ' +.+:+i . . . .  +++. - .  " : - :  ,, .• ~ ~ _  . + + ~  . + "++ . .  +- + - . . ' . .  : • 

+ '+  ~ + + + + +w'~'++++++ + + -- . . . .  " + m r : er~ 

' . + L .  U . ~+;. , . . . .  + " , - ..- t • _+" --~ :+,.i ,+ +::.+.i,. + / .  j ~  
+ I + + ' I " + . . . . .  + + I i  "++ '~k ++ ~ + ~  ~ '  +~+ " + + +++p~ I m I . J " + I + r ' ~ + I + 

+" "" " + ' " +++:: 3 :~ :  "P+  : ~  ;" " • ~ ' ' • "  "+'~+++ + ~:~m;" • - .+  - 

. .  ., , : . • - +  . .~ .. j .  ~o + , : : - ,  + ~, :+ ,  +. :  + - . ~  . 

+~ " . . . ,  . "  " , . + , , ~  . -  ' . . + .  + • - + + + ; + + :  i ~ '  " ~ .  ++ j +  + 



O @ 

A~ ~.~ 

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  

RESEARCH D E P A R T M E N T  

S O U T H  P L ~ i N F ~ I E L D .  N .  J. 

Dee~ !~, 1953 

SO~TE~E-STEI~N DI~ ~[SIQN 
T~O~, ~RIZON~ 

Din. A. ~. Phillips reger~i!.~ the Pime ~n~ ,~le. 

dlcs~d 8 fe~ flakes ~X m~l~b~~2~e b~ the~.~ w,a~ no 

You ~re q i~e ~IShl; in ~i~ that She am cmnt 
o!t" m?~Se~i whleh was ~u~ll~v used ~n ~he sp%c~e~aph 
was ~/It~ 8~all sad if ~he~e w~s o a1~ s few sea~8,~ 

,~,. C 

DJPope 

~A~e~en 
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• Original signed by 
J. H. Courtright 
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during ~i~h he e~;il~ ~li~t~ ~ '~IS~J~s by doimg%he ie~:~on ~ork, ,~ ~i~ i t  
woul~ be ~i~fi~ ~ ~ m  %O a~nge t~ fSnan~e t~i~W~rk; a~ as ~rt of ~he deal 

%e~s~ ~ ~d ~gth ChillOn ye~t~F, ~ the meantime he had 
m~n~ge~ to ~n~et~ ~V.,~ the IOc~t~on ~o~k ~one ~n 13~ot his ~ l a i ~  (by b~k-~oe 

for ~ ti~e~ i~ ~e o~ ind.g~£~re~e~ ,H~ wo~~6t ~side~ a ~ h i n g  ~ut hi~ original  

"(: 7-E-.:~ i, !'' ~:. / ,- : ,., 
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se~e a:ress we could ~ p e c ~ 4 ~ l ~  ! u a d ~ n e / ~  the stope f l o o r s .  

a bloeI~ ~er, an~ ~ ~e~re ~ b e  l~s%~ bu~ 'In;~g~e ~i~we believe a 
%op+sllee s ~ e m  eeuld ~ b m b ~  be use~ ~or~ about! ~ ; ~  %1~ ore be~+  

Wh~'e ~ e  ~ i l S  are re~.se~bly good and ~he c~e i s  below aVen~e 
wld%h~ ~% and f~, ~ h  l~w %~mber eo~p%ion, o~f~a a possibi~%y of 
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AMERICAN ~LT!~ AND ~FiNiNG ,C~ANY 
Tucson •~Izon~ 

• - . . . . .  ? " • '  

r 

" ' ~" = k 

Pi~~Ariz~ 

Reference ~smsde ~o M r , F .  V. Ri~m~rd~% request ( le t ter ,  Nowm~er 
25th) for e~ent on ~eund conditions ~at .P~ and the posslble~ applies 
tion of tOp-.S~Oe m!~ng, . i .  ' ~  . . . . . . .  

As  escrlbea in " " of~Oe%ober 12th, the hanging 
wall re~k is composed of be~ garne~Ize~ and •"fresh" limestone containing 
numerousfractures a~ S~S a~ ran~om a~itud~eSw " This type of ground is 
characteristically non--form in fi~e~s and iS hot apt to cave evenly, 
or prOgres~ively~p as wQuld be requ~r~d.~in top-slime minlng, Experience in 
~av~-~n~n~ ~ o ~ t i ~ s  has ~ s h o ~  tha~ ~ z r o ~ a  is ~ t f f i c u l t  to  ~ve ~ h -  

HoweVer=. the lew-an~ledlp~ ~he P~ma ore bod~ presents a somewhat 
differen~ prebl~ ~n ~ha% encountered in ~dies with suffimlently large 
dimensions in the vertical range. As each ~SuccessiVe Slice is taken, new 
grou~d~ beyond the pro~eetion ef the ti~ber ~t w~uld be opened up on the 
han~In~ wall~.s~doe it ~may be feasibleto ~rill and ~last ~ this exposed strip 
alone ~e hanging wall, ~hereby prOViding a cushion of pro~ection against 

. . . .  " • " " * 0 erratic earing. The ~zards of p~s~ible ~e!ayed action in cavlng are, f 
course~ considerably reduced by the low (~5 ~) dip which limits the height ". 
of an ~ opening which might for~ -vertically over the ma~ to" s distance approxx 
~ a t e l y ~ e q ~ t e n ~  to the ~epewi~th~ ~ ~ L~ ~ ' 

The additional eos~ ~v~Zv~ in the dril~ling and blasting of the 
hanging wall ~eul~ ~e diffieul~ ~o estima%e closely in advanee~ bu~ it should 
not be much over $0~50 per ~o~ of Ore ex~racted~ ~iSsuming that  an average 
te~-foo~"~hickness of hanging wall was broken (average ore width, around 

P.bss~l~ a~o~t 30% ~ male~a%e8 ~ Pima ere to~mage occurs in b~ies 
to~ narr~ew ~r diseon~in~s=~ be ~ by the top-slicemethod, 

Aa-16~I6,20A 

J. H.  ¢ou tri@t 
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WSSTERN ~ N G  DEFART/!~'~NT 
Salt La~. Cit~ U ~  

Mr. T. A. snedden, ~a~er 
Southwestern Mining Division 
A ~ e r i o a n  Smelting and R e f i n i n S . . C o m p a n y  
8~3 Valley National Buildlng 
T~osen, Arizona . , 

Dear Sir= 

Pl~ MINE 

I have been ~oing some additional %hi~ on the possl- 
bilities of having to estlma%e the outcome on Pi-the ~ Nine using 
a lower grade ore reserve~ say somewhere in ~he range Of 4.5% to 
~%. It is a~alte obViOmS, if a reasauable outcome is to be made o using 
this grade ere, %hat a mining method other than square set will have 
to be considered. 

Two mining ~thods which have the posslbili~y of pro- 
ducing fairly subs~antlal tonnage per m~n shift are the smblevs! top 
slice system used at Res~re~ti~n~ and a modification of the sub- 
level blast~ system used at Trench. ~he f~m~r of these methods 
requires ~hat the han~ wall cave and c~me d~n gradu~lly with 
the mat se ths% air po~ts are net developed above the mat. The 
s~eond m~d requires that ~he s%c~ed area ~ ~e~een pillars stays 
open long ~n~u~h to withdraw the ore ~md pl~ce fill if this is 
n6e~d. 

I .weald ~ appreciate yo~ comments and thQ~ of Ee~yon 
Richard and Harold Courtrlght on ~he wall characteristics Which might 
have sam~ bearing on ~s~ two mstheds. It should be kept in mind 
in Conside~ thi~ that ~he sublevel top s l ~ c e  system would involve 
startin~ at the top of %h~ ore Under the gravels and mining the ore 
downward ever t~ I fall length OI ~he ore body strike without leaving 
a~y pillars other than low grade material. Under these oenditions~ 
even a reasonably firm wall will collapse~ whereas the sa~2 wa~ 
might- likewise s~nd ~slng the o t h e r  system and pilla~s~ 

J 

FVR:bm 
~c¢~ K.E.Richard / 

Very tr~ yours~ 

~.V. ~IC~g~ 

F.  ~. RIOHARD 

k 



Mz,,: C. P. P~IIoC~, ~xplpration Manager 
American Smelting and Refining Company 
120 BroadWay 
 :ew  ork 5, f .  

Dear Sir: 

C 

~ WESTERN MINING DEPARTMENT • 
Salt Lake City, U:;~ah 

November 2~, 1953 

, •.. 

ARIZONA. PIMA COUNTY 
DISTPa C T 

..... 

I am enclosing Copy of Messrs. Richard a n d  Courtright's letter of November 
19 to Mr. Landwehr with attached maps, and also copy of Mr. Yaeger' s memorandum to 
Mr. Snedden of ~ October 30. 

Mr. Landwehr and I have reviewed this late~t data briefly, but have not had 
time to study it in; sufficient detail to offer any comments. We are passing on the 
data anyway so that you will have the opportunity to use the various plan maps and 
sections to study open pitpossibilities. 

As soon as we bevel studied the data more thoroughly, we will offer our comments 
on the various recommendations that:have been made, particularly those relative to 
locating additional claims I to the east. In the meantime, however, I would sppreciate 
your opinion as to the advisability of locating Vhese claims now, prior to negotistions 
with the United Geophysical Company. If we knew that ~ United Geophysical Company were 
not interested in this eastern area, we could probably locate claims now without preju- 
dicing our relationship with them. I Wou!d, h0wever, •question the advisability of 
locating these claims: without giving them prior notice, and! am somewhat in doubt 
as to the advisability of mentioning this to them at the present time, and would, 
therefore, appreciate your comments. : . . . .  

I am passing on the cop~y of Mr. Yaeger's mem0randum to Mr. Snedden of October 
30 on the Pima development Cost~s in the October 21 economic report, as it clarifies 
their thoughts on this. I ~de not, however, think that Mr. Yaeger's comments will 
make any change=in the development cost figures of 75~ per ton for measured indicated 
ore and $2;05 per ton for inferred ore, as tabulated in the revised estimated outcome 
s e n t  y o u  r e c e n t ~ .  i ~ - 

/ s /  F .  V: RI'CH   

F ~  r : si • • ! 

C:C: DJPope ) • • ~"~: 

TASnedden ) without , e n ~ .  

KERichard ) _ .... 

J~. H , ~ C O U R T R I G H ' I  " 

P. S. - S~nce writing .the above, Mr. Kenyon Richardhas advised Mr~ Landwehr that Mr. 
Spalding, of Pima Mining Company, is "reportedly getting nervous about the claim locating 
to the east, and may be getting pre~red to !ocateclaims for Pima Mining Compsny. Also, 
it is reported that Mr. Joralemon has mentioned tOthe local people the possibility of 
disseminated copper ~m~neralizetion in porph~. 

, ~  ' - -  ~ F .  V °  R .  
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and infe~ed. 0~ 
• • r" . . _ 

Bloc_ _k 
250-450 lev~ 
250-550 levo 

.... ,  5 ..65o le , 

Dear Sir~ . . . . .  

Enclosed ~ mrs s:i~ maps, ~ book ef 18 s~etiens, and other data showing the 
additional information ~u requested by telephone, November 7th. ~iso, copy of 
Mr. POll~k' s letter of November 9th to Mr. F. V. Richard has been received and 
taken into ascot in ~ompiling these data~ This m~te~ial supplem~ts~th~ geologi- 
eel, report of O~tober 12th~ ~ 

The ou~l~nes of plus-l%C~ an~ plus-2% ~ Ou are shown an the four Assay Level 
.~ps and on the seotlons. These outlines are generalized at best, and to a considerable 
ex~en~ they are long projectionsb~use assay information is scanty. While the richer 
po~tlons of the deposit are surrounded, f~r ~he most part, by low grade m~er~al, the 
decrease in copper c~mtent is no~ uniformly gradational. The sharpest drop is usually 
near 3% copper; ~nd therefore, this natural cut-off was the one used in our first e s -  

"~.t ~ tr'e.! 

~ In theori~irmi ~e01ogioal r~port 'the problem of ore availability to open-out 
~mining was notanalyme~A -The principal reason for ~his was that the ore tonnage was 
considered to be toO'low ~o suppo~ ~I) the Capita/! cost of a mill sufficiently large 
to show a profit on the lower grade of are an~ (2~ ~ the c~pital cost of the pro-mine 
strippi~ ~ involved ~n smch~ an extremely hi~ waste/are ratio~ We still believe this 
t~ be ~he mas~ The following figures are an estimate Of combined m~asured~ indicated, 

 W"ry 

i~183 3~74 
i~93, 3~9Q 
1.'761 %,91 

The aboVe ~igures  represent  r e t i c u l a t i o n s  Using the s ec t ions  ~nd plans in  
• the same manner ~s~i • they were Used in the calculations of the origin&l report~ Areas 
ef plus-It and plus-2% were measUred on the sections by planimeter, Areas of plus-3% 
(previously meas~ed) were subtracted fram these to obtain the net areas Of plus-l% 
and plus-2%~ After taking Into account the adjustments applied previously to the plus-3% 
volumes, the lo~er ~ut-off volumes were ~onver~ed to tens, using a factor of i0 cubi¢ 
feet, and tc grade tons using 1.5% 6~a :a2d 2~5% Cu respectively as the average grade of 
the material between 1% and 2~ and between 2% and 3%. An arithmetical average of all 
asSays between the 2% and 3% lines on the p!ans ~ve 2~6%; however, since th~ samples 
were more often b~ched near the 3% llne," ~e theOretleal average .of 2~5% was used. 
Top and bottom limlts of material Of both classes are shown as horizontal lines on 
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Mr~:;W, R. Landwehr 5 " " " . . . .  

%h~ seations gaued ~: lf~y b~%ween the ~i:level, s,. ' ~'~ 

L~rge p~op~rtions ~ @f~%h~:~a~& tonna~s are in the inferred category. In 
orde~ to "measure" the plus-l~ ~ Ou matbr -~ml f0r the purpose of planning an open-cut 
mining systsm~ appr~te!y 9000 feet of •diamond drill!holes would be needed --six 
surfeCe"hSles at 500 fee~ ($I0/~~), 40 underground holesat I00~200 feet ($3~50/ft,)® 
G st : : $51  000.00  

TO define ~he grade and li~ts clothe pl~s-2% Cu for the: sole purpose af under- 
,~round ~inlngp only about 25 unddrgrO~holes-would be needed s%a "Cost 0:f $I0,000~00~ 
(In:~his "~ase no surface holes would be needed within the immediate area of mine develop- 

• J 

AS we understand the second paragraph of Mr, P0110ek,~s letter; ~eonsideration 
~mY be given tO mluir~g the ore body undergrounds, using a 2% Gu cut-offrather th~n the 
3% we had Originall~'.ou,~lined~ ~ We do not/~hi~ that underground mining costs ~II 
permit Using such a low ~t~f~, However, :'if it were to be considered possible to do 
sO for the pu~ose of" being ~ab!.e -to crepe a continuous mass of ore of regular shape~ 
the"tonnages o-f plus-2% ore given in the above t~b~lation would not apply.~ The r~son 
fo~ t~is is tha~ these plus-2% tonnages include l~rge masses of materi~l which are only 
slightly above ~% Cu in a wrage ~enor~ If stoping w~re to be planned so "that the 3% 
cut,off wo~d ~spply ~o most of the crepe m~rglns with 2% being used where it would permit 
crepes to be continuous ~and regular in sha~e~ then the ore tonnage to the 650 level ~ " 
woul~ b~ pproX~%ely i.,0 mili~,~ and the grade~ 5~0% Ct~ This manner of considering 
the probl~ in effect i~orea:s@s the diiu~ion factor from the I~% eriglnally used to 
50%  " " " • 

, In  the secon~ p ~ ~ h : o f  his letter, Mr, Pollock e~resses doubt that the 
est lmate~ grade ef 5,65% 0u:can; b~e maintained without dilution greater than 15%, In 
their estlmate, of d~@eI~pment c~Sts, Mr.~ Snedden a~ Mr. Yaeger included a .considerable 
amount of diamond d~illihg:, This dPillin~ wo~d be done to dete~ane, the ore limits 
ahead, of s~eping~ We ar.:e cohfident %his' information would permit mining with no greater 
dilution than 15%, This presupposes that stoping will have a close engineering- 
geological control. Attached Copy of sMemorandum by :Mr~ Yaeger to Mr, Snedden dated 
OCtober 30~h explains; among or/her ~hings, ~e amoun~ of %h~'s ~lamo~d drilling cost and 
hew it Was included in the ori~al es~a~e of d~vel0~ent expense, 

Exploration p.repoSal No. I-," adwn dip on the known ore zone below the 600 level, 
is shown on the attach@d Oomposite Piton. The 200-foot crosscut is planned as the main 
ha~age connection with a new sh~ft, ~ se %his crosscut would be a deVelo~ent rather 
than.explorationcost, As stated in the orlgln~l report~ 4 down-pointed holes were 
plan~ed, This has been i~ersased to five holes havlng"s '~ total, footage of 2000 feet~ 

'~ 7 :. " - 

• i f  at le&st ~ %wO~'O~: ~hese holes out "ore, m~In shaft development could be extended 
to the 800 level, Ifthey~g"-'~ Show wbak mineralization, the ore projections below the 
600 leVel".wo~l~ probably b.e~.V..e~Oped by winzi~g~. 

On considering th@':possible extension qf the orebody to the east, that ~ortien 
containing inferred ore (between coord~nstes~:49o0 E and 5200 E) would be explored and 
developed by drifts, crosscuts, and short underground diamond drill holes~ This would 
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@Ino% be strictly ~%he ~ explorati~ category, and"o6~-s sho~d be charged %o mine develop- 
ment, a.s hs~ al#eady been taken into a~coun% by the ~st estimates, of ~r, Snedden and 
Mr~ Yaeger~, EaSSwar~ ~ beyond this block the prab!em is entirely expior~%ic~ -- to 

.... ~stermine if a~ Ore exists, Six holes are pla~ed"at intervals of 500 feet along the 
pfrojeetion of the Ore Zone. (See:~ohed Claim Ms~). Proposal 2~). Oos%~ $36~000~ All 

these holes would.be driile~: ~ ~f' Ore-t~e m~eralization were found to be continu 
Ous,, If ore i ~  enc~ou~tered~t~ sh~d ~ be. e x p t ~ r s d " b y  additional holes up and down dip 
and then blocke~ out by extending present levels eastwardalong the indicated trend of 
m~nerailzatio~, It! is inappropriate to a~temp% now tO e.stims%e the cost or plan of these 
w.orkln~s~,, - " ~. . . . . . . .  - ,, > ., . 

[ < ~" " " - 7 ~ ' " " " 

' " .... " ~ k  .of, evldence o f o r e  c o n t r o l s  f s m e n t i o n ~ [ ' ~  :~he t h i r d  pa rag raph  o f  Mr. 
P~lloci~s iet~er. As sta~ed."in the geologloal report ¢ 0etcher 12th (page 9, psmm- " 
graph 5), speelfic struct~l cQntrols were not found in our tmderground mapping. To 
quo~e: ~ "Whll@/th~ strongest shears and fractures ~n the. mlne coincide with th~s trend 
(E"~: south. ~i~g);no ciear evidence was f~Und ~o indicate that the ore zone occupied 
a major r'e~onal, fa~t, Suck a structure m~<have eentr611ed -- but have been oblltera~ " 
%.~I by -- the ga~e~agnet~t~., zmae, The eas%-westfissures, as well as those at 
d i v e r g e n t  a n g i e s l [ " i a ¢ ~  . ( ~ - I s i b l ~ ) : ' : c ~ n t t n ~ t y  in a~ d i r e c t i o n ' .  The generaJl~v weak, 
dlscontlnu~s faults >(both pr~ :andpOs%~mheral),: O%served in the mine, appear on th@ 
geOlog!~ plans• and ~ections aeeompanyln~ %h:6 october '12th report in what we consider to 
be .~ the t r  9roper~ p~rSpec%ive$ " - .  " -~ " :~,~ " - - 

Contin~%y of,.the c r e o s o t i n g  z~ne%e ~he 800-i~e! Was assumed to be a reasonable 
eXpe'etatlon.. ~ i~[View' " .of the d.emen~%~[, persistonce of similar nearb~ zones~ %o quote: 
~e~ her. ~e:'Mineral Hill nor ~he  S~n Xavier ore :b~ has been bottled at their res- 
pectiVe :depths of 700 and 900 feet, and. in both caSeS th~ shor~ axis is the horizontal 
one, ~ the-dip ieng~"of the Mineral. deposit thus far is. well over twice the: strike length.~ 
0m thls ~ m : s i ~ t h e  ~ t i m a t e  bo~%~ Of ~he pima ~,p~sit ~ould Be very deep,--~" 

i%:-~n:5:~ fu:rther rationalized that although a major strut ~%ural control is no~ 
evidently. ~elther is there"eVidence of impo~nt disc0ntinuity~ The Pima mineralized 
zone as a wh01~ is extensive and h~s a perslst~nt attltu~e~ These conditions alone 
justi~ ge~me%ri:ea~l , proj ec%i~ £ o r  ~ ~easona~le distance. 

Exeep~ i i s [~ i l e  600 level ~ r o s s i l u t w l i l c h  %em~mted in l~rren.hornfels, none 
P~~ s, und~rg~..~U~d e~Ioration reached an unminera.!Ized footw~ll~ However~ a number of 
~f~oe boise ~ (A-18, A-29, A-27, A-31, A-16) enco~%~red barrenlimestone ar hornfels 
a~0Ut 150 feet in the fo0~wall on the .SO0 level, indicating the probable limits of the 
P'Ima; ore-type m~ueraiizatien.,. ~arther west, near • the B~mner property line) a hole (4025) 
drilled frum •the ~00. level sh~wed a zone of slightly pyritic ~rnet ~nd magnetite ex- 
tending over 200 .feet in the footwall ~h one flf%een-foot intercept of possibly 4~0% 
i~ COpper valUe~ ~rill hole .samples were not assayed.) This prospect is one that should 
eventually be explored' further, but is no~ c~nSidered of immediate concern because such 
small) spotty O~urren.~eS of copp@r are common i n  ~uterops on Banner  ground t o  the west~ 
Longer range pOSsibilities !~ the ~ootwall Sr"e, o~ ~o~rse~ wide:Open t o  speculation Since 
the' nearest outcrop %0 th¢"n.orth is several"~les dis%ant) and %he outcrops to the west 
are in a structurally different b l o c k .  UDIess goophysical methods emnbo usefUlly applied 
in this area), the small size (as compared to the e~eht of this gravel covered area) of 

• .. •" . 
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the possible ore b~dies preelUdes blind exp!orat~ry dril!i~g~ .... 

Before vadertaklng exploration of the porphyry mopper possibilitles we must 
have control of a large amount of ground, .The reason: We have been unable to reoog- 
nize a~y pronounced structural trends or other ge-o!Oglea! conditions which could he 
projecte~ beneath %he gravel co~r and which w~d narrow the field of exploratory 
interest. ~Geoph~si~al work might be of Sons helpp as w~l be discussed farther ~Iong. 
But f r th~ %~me being. It is reammended that we attempt to s.cquire the area shc~n on 
%he s~oompar~vin~ ~ ..~lalmmap, about four Square miles~ This would include the following 

P~im~ M~uln~ Com~ny~: Though the possibility is r~ther rem~te, there is "room" 
on this p~ropertyal~n~ for~a small porphyry copper crabby, The s~x holes spotte~ 
alon~ the easter~ projection of the P~ma 0rebody would shed considerable light on 

United Geophysical: 'An attempt ~hould be ~e ~0 acquire this group se~ratel~. 
:if neg~%ia~%ions ~or ~he. P~ Group are unsucCessfUl, 

Chilson Grou~ The poSitiozs of t hes~ claims are uncertain. Chilson has done 
no location work or c~ra~rA~g, He says he" has an unfix running northwesterly through 
the Kino 6~ ? and 8,. This ano~mly was obtained withhis own electro-magnetic equipment~ 
It may be a valid an~l~,~ but %here iS ~o~s!~er~ble doubt as %o its eause~ The Uni%~ 
Geophysical crew is now ~ g  their own ele~%r@mmgnetic equipment over Ohilson' s 
claims. He says %hat they have a verbal agreement with him %o the effect if they man 
~heek his anomaly they wiil option his claims-- probably with s month~ payment of 
about $500~00~ His purchase price is $I0,000~.o0 per claim, or a 5% royalty on net smel- 
ter return without an upset p~ice, If, after thelr tests, the Pins people ar~ not 
intereste~ in his ground, we will berin position to deal with Chilson immediately. He 
has suggested that he ~ will deal with us on the remainder of his. elaims if Pins- wants 
part of them, We have objeo%e~ to thls~ He says he plans to Ibcate ~l~ImS covering 
most ~f the remainder of Section 31~ ~Iso, he mentioned having found an anomaly in 
the northeast corner of Section he ciaim  

Nauman GrOU~.: Mr~ ~. M.I N~uman is am-elee%ronics expert who does geophysloal 
prospecting for himself las a sidellne~ He ~ claims to have obtained an electro-magnetie 
anomaly and has, located a group of I0 ~lalms with the intention of drilling %his anomaly 
(trending E-W between his Golden West Nee. 4 and ~)~ Messrs. Snedden, Richard and Hill 
have disCusSed a lease a~nd option with him involving 3% royalty on net smeXter returns 
(this overrides an aut~ti~ 5% royalty to the State of Arizona) with minimum royalty 
p~yment~ of $250~00 per m~nth0~eginn~ two m~nths after the date of the lease, all 
~e apply on a purchase price o~ $i~5,000~) no Work requirements~ Mr. Hill is pre- 
paring~a tentative lease ~z~;ep~on Qn thins ~Is, Of ~urse, we are on, mitred to 
n?thing:.u~til New York approy@s~ ~ except that we may give him some help in monumenting 
his Claims t~ ~be sure it..~s, don~ correct~. ~ 

• . ~  Yhe .position of ~his group ~f th~ee claims is u~certain~ We have 
as yet made no attempt to contact the o w n e r ~  but this group should be optioned if the 

The remainder of the area of i~%erest'is open fo~ location~ Sections 5,. 32 " • 
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and 36 are Stars land; the rest is Federal. A %o~i ~f:75te 80 claims would be 
nesde~ ~, ass~ng that 0hilson or. others ha.ve "n6t ~i~ated" additional iground in the 
meantime. Of these, 32wouid be ~n State la~ requiring $15 advance y~arly ren~l 
but no locatiOn work, Cost of  l~ca%ing, i. " all ~f this g~e.und iS estimated as follows: 

AI hough ~he ~ountry iS rather~u/~, the bulk ~f the ground probably could be surveyed 
~nd mOnumented quickly and ra~her-:~eaply~ ~ The~inal task of cleaning up all open 
fractions ~ould probably~r~quire s~e Sl~ surve'~ng~ which accounts for the rather 

From the  standpoint Of pO~p!~ry eo~per : e ~ l O r a t i o n ,  ~he P~ proper%y would 
~e valuablew but Ch~lso~ s proper~y and ~ opengroun8 probably are  the most c r i t i c a l .  
If these latter are obf~:t~edi" a n ~  program of four surface diamond drlli holes 
should ~ be undert~ken~ The locations are shown On the attached Claim Map (proposal 2b),, 
These holes would average 600 feet in dep~ ~ Cost of the four holes: $25~000~00, If 
all of these holes ~aco~mter ~ iittle:~r ~ ~l%era~ion-and dissemlnats~ sulphides and 
no intrusive rocks such as monzon~%~ the program can be abandoned,, If encouraging 
resalt@ (say~ s~met~ng s~m~iar %0~Pimats holeA32) are obtained in any one of these 
boles, more holes will 'b~ nee~e~ Though a close esCalateof the number of these 
additiohal ~relimlnary holes ~annot be Made, it should, be planned that it woul~ amount 
% 0 - , ~  .holes~- .:.,~. : ,.i -:- . . . .  - ' ' - ~ " 

" I  er  OuBcl . ,  21.,000.oo 

. . . .  ' . . . .  $51, o o o . o o  
o_ r 
• PI~ 

7,000~00 

.'i. 

.. : 36,0oo 00 

It ie emphasized ~at we are recommending that only the Exploration and 

t - . ,  
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Y~s very  tral~. 

J. ~, c o ~ ~  
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has daUe same experimenf~l m~gnet~e%er Work sou~h of Red Hill. Prior %o the deteiled 
study Of. the Pima ore b~y, • i~was concluded~%ha% ~hore ~s ~ttl% if ar~v ~ chance 
that geophysical work wo~d beuse~ in the searoh for porFhyry eopper ore. How- 
ever. with more inf0rmmtlon avsilebl@, there may be remote, theoretical possibilities 
that eleetr0-ma~e%io, sei~mie, a~/or gravimetrle moth.s ~ould be haipful in the 
-s-e~rch for extensions or parallel ~urrenees of ~he Plm~ ore zone as well as for 
porphyry eopper al~eration zones,~ ~ewoul~ like to h~,ve Mr, Lacy revie~ the  geologl- 
cal r~por~ and ~ th~.~s !etter~ a~ ~ffer ~.~en~s~ 



" - . -  .~  - 

0 
% e - . . 

.' ;" . 

M r . .  F, .  V .  ~ c h a .  : ,  ,. r ~ ...... 
' : : ~ '  : Americah .Smelting and .Refining Company " 

~6QD Pacific Na;~ional Life'Bldg.: " 

: ~ ,  ~ . ,  Sa-lt. Lake City, Utah - ~ 

@ 

November 9, ,1953 

J .  H ,  ~ 0 1 J R T R ] G H " ~  " 

. -" P l m a  , M i n e ,  ~,~ima . C o u n t y , , . ~ r i z o n a '  ~' ' " " 
Dear Sir: . . . .  " " ,  . . . . . . . . . .  _ 

As I explained by telephone Frlday, after reviewing here the geological report 
on the Pima Mine by Messrs. ~ Courtright and Hardie, we believe Consideration should 
be given to the possibility of open-~ minlhg or other cheaper methods. This will 
require ore reserve estimates in addition to Mr. Courtrlghtrs estimate using 3% CoDoer 
cutoff grade, Therefore-if you w~ill :~ve estimates prepared, one based on 1% and -~ 
another on 2% cutoff, sent ~ to m~ as ~ quick!y as possible with new sections, I shall ask 
Mr. Belliveau for his opinion as-td possible open-pit operations, also for an estimate 
of costs including both Operating and capita~l outlays. 

Mr. Pope has some doubt as to the estimated •outcome based ~ on the selective min- 
ing of a number of discomlelcted lenses and using an average grade of 5.65% copper. 
He thinks a lower grade and increased tonnage is more likely to result ~ in an operation 
of ~his:klnd. While I am inclined ~O agree with this view, I believe it is de~slrable 
nevertheless to determine tho ~grade ' and *tonnage of the more continuous ore body in- 
dlcatedby the lower cutoff llmits suggested ~bove before arbitrarily increasing the 
15% dilutlonfactor. . . . .  . ~ " ' 

F r o m  : o u r  s ~ u d y  o f  t h e  g e o l o g i o a - l ' . m a p s  a : e c ' o m p s n Y l n g  M r .  Cou, r t r i g h t '  s r e p o r t  
we. are unable'to find• apparent struct~ral controls indicating probable ore extensions 
either at depth or laterally, and for~ this reason:I • a°sked you to have Mr. Landwehr and 
Mr. Kenyon Richard review:.the mapswith Messrs. Courtright and H~ardie in an attempt 
to clarify the situation if this is POSSible. I'f it can safely be assumed the deposit 
di~s with a favorable bed and Will ndlt. terminate abruptly as it might do if the 
mineralized structure is cutt~hga:eross the ~formations, the projection of ore to the 
800 level seems 'reasonable.-~This is not ciearly indicated however. Furthermore, 
Mr. Hart and I cannot see from the mappin~sn#!si~nificant fracture pattern to indicate 
structural control of ore deposition. T~re ~ils:~a vague suggestion of fissuring, but 
this is not emphasized s~ficien~ly~~fo~'ustO be abl@ to project ore extension possi- 
bilities withreasonable c erta~'~nty, .I •believe this structural picture can be clarified 
by the geologists, perhaps without ~ additional mapping:. 

I also think a littl~ f~rther elaboration by M~. Courtright of exploration 
possibilities would be helpful. He does not, for instance, recommend a specific pro- 
gram to tes~ the mineralization ind~catod in the foot~mll of the main Pima zone. It 
may be difficult at the outset tolay out the exploration program precisely, but we 
should know approxima-.tely t~e minim~ program required to test ~ individual targets, 
together ~ith the estlmated Cost toi Complete the/work. ~ .i ~,.. ' 

i • 7 :The property seems ilmportant enough to m~ to warrant some extra attention in 
regard to these matters. S±nce ~ We have a few extra days to study the reports, I believe 
it worth while ~o a Sk ~Uri~gineers~for further clarification, 

' -- .- ~ .  " . Y~urs very truly, 
cc. T Snedd n   . . :  . , . .  . . . . . .  

K e n y o n  , R ~ e h a r a  i T U c s o n , A ~  :.~ . : : ' " "  .. : "  I 's/ C .  P .  POLLOCK 

,4.. 
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-'- - PI~/A MINE 

G . . . . . . .  . J 

I have stud~ed the geological report of october 12, 1953 on the Pima mine 
by Courtright and Hardie,. an~ have ~%he following comments: 

The report iswel! prepared and i't~is eviden~t that i% is the result of care- 
ful assembling and anal~ing all pertinent data, 

The ~s~ate of measured and ~indiCa%ed ore is"based upon ~good geological 
and engineering practices. ~ The results of our spot, check of a number of ere blocks 
was very close to the tonnages used in the report. The method used in delimiting 
%he~rious blocks~Introduce~ a factor of safety~ but it is not deliberately unreason- 
a:ble, 

We similarly cheeked"theaverage grade of a number of Ore blocks, and in all 
cases, our result was higher than that of"the report, the difference being due no doubt 
to l~ss knowledge "of details: On~ our ipalr%e • 

The estimate of Inferred ~ore d~wn to the 800 level also seems reasonable in 
view of the diminution in the grade of the mineralizatlon between the 500 and 600 
levels between coordirm%es 460OE.~ a~d %800 Ei 

As brought out in the rep~rt~he possibilities for additional ore of the " 
replacement type are in do~ip ex:tensiOnls of the ore zone as presently developed, 
and in. the easterly~ext@ns~on: of:; %he/ !/6ne. There is also an Indication that another 
mineralized zone may exist ~": short"..dfstance in the fo0twall of the Pica zone 

Mineralization of thePima t~pe, although~often erratic in the distribution 
of the valuable content, should persist to a conslderable depth, The Pima minerali- 
zation probably extends for a considerable depth below the elevation of the 800 level 
unless an unfavora'blestrueZure ~exls%s_ such as the granite in the San Xavier Mine. 

The eastward extent of the'~imineralized zone has. not been determined° Un- 
doubtedly the eastern limit of Pica' s surface drilling marks ~he limit ofth~ geo- 
physical anomaly that resUlted in the discovery of the ere body, but, for reasons 
given on page '15 of the report~ this may not necessarily ma'rk the limits..of minerali- 
zation, . F~om "the •eVidence onhand, I am of the opinion that chances :for additional 
a pprec~ab~e amounts of ore to the east are good. " 

There is a possibility of another minerallzedbed a short distance in the 
foe%Wall of the Pim& bed, • 

, As ~ emplaisized'in i~the report, and also by Mr,' Richard in his covering letter, 
the Pica body.may be peri.pheral-te commercial porphyry-type copper mineralization in 

• • .%. 
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Salt city, 

.... ~ .i ~ .:' J ,. 'October 24, 1953 
. .  - . . ~, . . . ~ 

"'"~ 4" ~-;~" "-~ " ,7, 

A'IR MAlL ~ . :: "~" . 

• . . . .Mr.'Kenyon!.E,-Ri¢hard, Ghief Geologist" ' ' " " ' 

Southwes%e~M~ing DiviSion: :::. , , ' " - i: 
,. ~erican Sm.eltlng :,,:and Refiningl Compa.W ' ' , : 

:~ " ' :813 Valley. NationalBuiiding ,, ~:: - . ~ - .". 
Tucson, Arizona .... " 

. " • A.RIZONA~_ _. -PIMA COUNTY 
.... ~..~ P]MA DISTRICT - 

, ~ -.'PI~'.NINING COMPANY 
T ~  

" " ThiSwili 'ackno~iedge' the: ~recelp.% of .your letterof October 
12, transmitti~g the geological rep0rt 0f: the. same date byMessrs. 

' Courtright .and Hardie. Both are-: to be ~omplImented on the concise 
manner of presentation. ' . • - • 

L 

we also r,~cei~ed today the'/econ~mic report by Messrs. Snedden 

" ... -":. Very "~ru!y.-yours, : 

~RL:si ?:-"~:-::' < /S/' W. R. LANDNEHR 

•. - .~ ~ ~. , . . 

- .,~ < •: :-:. .-;. ,-i;. : :i. '? " " ' ' ":': :' 
J . . . . .  

• ,. ~ '. :~,~i . . . .  -..., i,/ , . " 

~L 
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S .l :•L ke city, Utah 

(. 

A T R :  M A  T I .  - - _ - ~  ~ - -  , ~ 

Mr.-C. P. Pollo•ck~ Exploration Eanag~ir,•~:• ~:: ~ • 
. ~ j n e r i c a n S m e l t i n g " a ~ d  R e f i n ~ n g . C ~ ' ~ i ~ i  ~: / I '  .: ~ ~ ::. 

} . 

New York City 5 , . N .  Y; ~~::~.:. .  , • . .. , 

Dear Sir,: ,, • . . . .  - ""  

E n . c l .  ( 1 )  ~ - , . . .  ~"  :~ 
" '• / • : ' ( j :  • " J *  

, % • .  , ,  

. ~r 

PIMA : • MINING DISTRICT 
PIMA COUNTY, ARIZONA 

U n i t e d  G e o p h y s i c a l  C o m p a n y  i n  a n t i c i p a t i o n  t h a t  o u r  C o m p a n y  m i g h t  w i s h  t o  m a k e  
an offer for the property.. ~$ h:ave completed • the geological work~ and Mro Snedden 
has about completed a repo'rt. ion: ~h@ e~omic aspec~sll It will probably 'be another 
I0 days after we receive Mr~i ~en~s report to :evaluate the data and make recom- 
mendations® However~ ~ since the!~nited.G.eophysicml Company ? has stated that they • 
would like to dispose of the property prlor to ~ '~anuary I, 1954~ and we may be 
somewhat pressed for t~e, i.~am~t~ach~ng copy of Messrs~ Courtright's and Hardie I s 
very excelle.nt geological report which y:ou may wish to stu.~y in the meantime. 

Judging f~ th~s::~r,,epo, r . ~ ,  ~he:  property appears to have considerable merit 
as a moderately •high: gr~.i~;o~per""m~n@ '' and also as to lower grade disseminated 
c o p p e r  p o s s i b i l i t i e  s,,:: ::j.-.?- .,,~.: ~ . . . . . .  . : . . . . . . .  

~ Since Mr. HarrY's :vi~tl ~5•Tucson last week~• we have contacted M•r,• Chilson, 
located so~ who has reportedly ~e claims northeast a~: east of • the"Pima property, 

on the chance that we might b~. abl~@itoi::~le •.these upS:: Mr. Ch~!son, however% in, 
formed our people in:Tu~son...~t:unit:~ ~ Geophysical"h'as an indirect tie on his 
claims ~ andhe is not,' ~here~ore~ free to deal Wi~h an outside PartY~ He did~ 
however~ mention that a ~ri~nd of his had located some ~ound tothe east in one 
Of theState sections and ":that thls ~ property had no tie ~ ~p With United Geophysical® 
Since"%his ground would 15~ ~ o~interest ~ in connection with porphyry Copper pos si, 

Ve : t ly yours, 

' / s /  F .  ~ .  RICHARD. 

J:" 



'~ ~' " ~. •"I @~• C 
~- 0 

~- WESTERN MYNING DEPARTMENT~ 
L ~  " SsI~:~VLske City,. Utah 

October~ ~, 1953 

AIR MAIL_- . . 

Mr. T. A .  S h e r i d a n ,  M a n a g e r  

Southwestern Mining:. Division " " 
American Smelting :~nd Refining Company./ 
813 Valley National Building 
T~cso.n, Arize~a ~ " 

@ 

PIMA MINING DISTRICT 
Pima t Ar  zona 

• .E //</~. 

Ver~y truly yours, 
J 

/,/  !CHA O 

p~, ? 

• ~ r *h•• • . 

FVR •bm 
cc: K. Richard 

~, . . . . .  . D e a r  Sir. ./. ~ 

I have Just completed reading Messrs. Courtright. s and Hardie I S very 
excellent report of O ctobe r 12th, and I was quite impressed with the possibili- 
ties of tonnage of ~1% material within~ ~e present Pima ore zone. If there is 
sufficient tonnage Of thfs material, there may be some possibility of mining the 
P~ma ore ~ody by open pit mathods~ We discussed this over the telephone several 
days~ ago, and I assume you are making some• sort Of an outcome estimate using 
this method. ~ ~ 

In the meantime~ however, I would appreciate a set of the assay plans and 
also a set ofthe cross secti6ns sEowing the limits of the 1% material both in 
plan~and~ sectfon. These limits~ due to incomplete data, muct of necessity be 
lald out only approX~tel~. However~ ~ Mr. Hardie in Mr® Courtright's absence 
certainly should have form~ ~ an impressibn of %his deposit which would permi% him 
to assign these approximate limits on the plans and Sanctions. I would also llke ~ 
some Surface ~ elevation po~ts o~r %he known ore zones so that we can make an 
estimate here of the ore-waste ratiOs~ 

If you had already p~sr~ned %o submit the above-mentioned information with 
your economic r~port~ it will not be°necessary to duplicate it. However, if your 
report does not include the above described plans and sections I would like them 
separately as soon as possible~ ~ 
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8 o u ~ s ~  ~ Divis~u 

D~am ~r~ 

Thl~s wi~ ~ ~  the receil~ of ~ le~er 

new d.~eowr~ ~ q~.~ :l.n~st, lng ~ az=~ ~zts, tcZa~har 

X ~ t e  t ~  the ]~=uer ~ople ~re conf~e~ ~ y  
~e able ~ o b ~  £1ne~ctaSL a ~ s ~ c e  ~ the ~ove~n-  
i n  1 0 u i ~  the  ~]3.~ ~v~ Z b e ~ e v e  tb~ ,e  s~IZl  ~ ~e 
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Vez~ t z u ~  ~ 

W. I,~, LAMDWEH~ 

w, R, ~..ve~ 
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R e .  

T A~.Snedden.-:. 
° ~K"  " 1 . D,,.. ',..W~ son 
R :i J,. Lacy • 

' :"::: ," : In  •~ 'o~• jun.Ct ion w i t h  a M e m o 6 f  F e ~ u ~ a r ~ " ~ t ' T , : 1 9 5 3 ,  ': t h e  
pOsslbility- o f  : ,us ing  GeophYSiCs t,b facii'itate:: geologic inform- 
ation 05~ained in tNe'area.eaat ahd southeast of the Pimg ~ Mines 

i has been :suggested. 

&,. 

~- ["~ SinCe iU~ited Geophysica~.has do~e~ia~:6onsiderabie amount 
.... of,work inthe.::~ea in questi6n it may ~be .Concluded after 'noting :~ 

that" nO properly'was •taken u~:• no " anoma~le~s . Of the t~e present 
at the Pima mime 'were found; From this., st~ndpoint., any•Geophysical 

' WO~k:: on Our pa~t in •an &~temp~/t0 :~dUPl,i~a~ei~Un:ited Ge~ophysical' s- 
• w0r, k would ~be :waste'd. " ." :: ~-:i/ , <::~: :~ ::,:'~ ~::o • ~ ~::,~. i ~ : 

:: j .:/ ,: W~i~h ~he mag et0met~r .it: Maybe pOSsiBle tO~:determlne the , ' 
-~ !.a~e~111~extent o~. intrusive ~•rockS i, beneathi-'~h•e~:valley ~- fills. • -If, : 

,~ ~.: the.~jprese~ce ,of intrusiverock w%thfh',the valley: ~e ~exlsting :~: 
, ' l i m i t s  for - i<ore ,  p 0 s  s i ~  ~ l  i t  i ,es  <"d0ut~:: ~i~i,~ex~-ende d.  .,~'o, ~/~,Ji.::! ~ 7 

~ ,:~ l~arge, ob~eCtive,, Such,: as a po~ph~y c'6~per,,mi~t existi, it: may . ~:. 
~: "be th~a~:"magnetiC: !ow'~(a ~ susceptible debreaSe)~iS: •fo~d t6•- ~,.i • 
~ i :~coincide with the pYritlc" alteredi'arkosic '~, S'andstone s6utheas~, of 

: :t~e:!'Alpha":,Sh~ft J, i: providing a magne.tic!ow is, found",to exis':t in " 
thTs:?ai~-e~'ed area one might ass~,!:~hat~:~s al:,tered - zone could. 

"be%:;t~aced.<magnet~'eall~'/~der ~ ithe::~a~ley :allnVihm .... " 

.... - i!:•• ? .. If.i~"~a•magnetic"i:Survey Of .the/:i~e~o~ai.!iSsand~,!i~"•~e ~•were to be 
made, i<~a grid syst~m.~cO~.ering: the,~e~!§t .~ quarter of sec~io~ 1 ~ :east 

- -:qU~r.~elr 0f.sectibh~'i~,~ali .of S~~tiiOn 6, a-ll~"bf sectlion 7~ and 
p osslbiyj,se~t:ion 31j:should be ~: se~?Up~.:, ~ T~e ~raverse- lines would 

• belOOO'feet apart-~in,ian east-~s~ ~ireCtiOU, and 500 feet between 
st~ations in a ::north-soUth di~~ctibn~ With this~grld system small 

- orebodies such as the SanXavle~" and :Pima would be missed~ ~ The 
main purpose•fOr Such :•a !argeg~id•pattern is to obraln data on the 
basement,":rock,~or information iconc'e~ning altered areas, The .cost 
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, - i "i~t."is ,.felt. that such aregiOnal tYpe of.explorationil 
'i " progrs~ can.be sponsored, the:.cost ofthe prel:iminary magnetic - 
. • , S.ur.vey is. ~ q~ite sma%!;'-/ Any re'sults which, may::.indiCite :.a: .... . 

. favorable .prospecting/hoirizon would:: necesslta'te a ~4~ofidary~. ' :. 
detailed ,geophysical,p~ogram.. From-. ~he ipractical 'pdlnt ~ of ;':, 
~:,,view the, area Is nO~ ~a "~be~ one tar.ge.t'. :for..' geophysics untll 
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=~e~ ~ ~ s  ,ou curment ~ev~iQ~nts i~ ~he Pima ~Linlz~ Dist'~let. 

':Sections ~f tlle. e,eme i~iea~e %ha~. ~i~hs of 5;%0 IO f,~e~ will. assa~ 
in excess of IO%.•to .I~ ~i, The di~en~ drill .mig ~ been moved 
abOUt i00 fe'e~ w~s:t and"~sthel-hol~ iS in the p~eeBs of _~'!ii!.n~, 

~!i~ el~.i~ ~sln~.~:~ne~me%~r~ ~if~.t~ntlal .and r~i~Ivlt~.., 

'h~le: ~ ~bav~ been adV~ the ~ast ~e b~d~ an~l~ extends in 

:%h~ r. ~,.:: ~ ~ i m e  ~,~'~In~. Co.any ha~ been 
t:he ~,.m~ ,.an~, '%heih ~£ml~:m i.S siT. high., • Messrs. 
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@ 
~e~~ 7, 1953 

@ 

Tu~son~ A~.Iz~ 

h~ve your: let;%er of. J~n~ 26~ the subject ~i~ict 
in which you s~te ~h~ you c~nsi~ the a~ea covering the easterly 
ex~sion of the fi~%~re~ exgosed in tlle vlci~i%y ~f ~he 01ive~e 
mi~e, as hol~Sing ~ossi~ili~les fo= %he ~91ic~%ion of ~eophFsics. 
You ~Oi~ O~ %~I~ ~ i~vi~ fissures sre west, ~i%h whi@h I 
a~ree, bu~ %h~ ~h~ ssner~l z~m~ of fissuring is 9ersis~e~ 9or 
a ~ 0 ~  %~;o. miles ~ %o the  ~oi~f~ wher~ ~he~ ~s~9~r in ~uvi~l 

Courtrlgh% STated that he t~aa beau ~ver ~he area ~ad found several 
outcTops ~f BsdmOek in, ~he so-esl/ea s/luvi~l ~rea directly alo~4~ 
~he ~nslon of t~he liszt, zo~e~ but foum~ no i~ssures. 

~, ~e~zi~;~ will-b~ i~ ~ ~so= ~e~ Week~ ~a 1%~ish you 
Mr, "~our~rigKt wOul~ ~is~uss ~he m~ter ~z~h him~ ~ th~ ~ou 

wou!~ ~gain ~wri%e me. 

~. HeWlt~ will re%:urn ~e m~ e~zlose~ ~h yo~- letter. 

Very"trul~ y~urs, 

W, R. ~ehr 
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