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IRA B. JORALEMON 
i68 SOUTHAMPTON AVENUE 

BERKELEY, CALIFORNIA 94707 

A~erican Smelting and Refining Co. 
Exploration Department 
Box 5747,Tucson,Ariz.,85703. 

May 15,197~ 

MAY 2 0 197; 
EXPLORATION DEPT. 

J, H, C, 

2 0 1974 

Gentlemen: 
I am sorry that there has been a misunder- 

standing as to the propriety of the location of claims that 
later became yourMissionMine. There was no question as to 
the legality. 

I made several examinations of the Pima Mine, 
first for United Geophysical and then for Pima Mining Co. 
Most of my association was with Drex Spaulding and Mr. Piele- 
mier.On one of my earliest trips I told Spaulding that there 
was a chance of finding a largelow grade deposit in addition 
to the richer ore that was being developed underground. I 
recommended the locationof additional claims and development, 
mm0stly drilling, to prove this theory.The memorandum of 
November 30th, 1953, copy of which you sent me, shows that 
Pima was acting on this recommendationon that date; that 
Asarco geol6gists were told of the results of the work; 
and that Mr.Spielmeier asked you to get in touch with Spaul- 
ding before locating additional claims. 

Both Asarco and Anaconda geologists were at the 
Pime during one or more of my visits. Neither they nor Drex 
Spaulding told me%hat there had been any agreement about locat~n 
ing ground. After Asarco had found ore in ground near that 
located by Pima I remember that Spaulding was much upset. 

In my book "Copper~ as quoted by you, I stated 
that when a company gives another results of exploration, 
there is a chance that the information will result in injury 
to the first company.In spite of this I was, and am, sure that 
free interchange is the best policy. 

Formal agreements in such cases are s~idom prac- 
ticable, and might not be legal.Everyone must rely on good 
will, and misunderstandings are likely. This was apparently 
true in the Mission-Pima case. I am sorry that Drex is not 
alive to clear up the affair. 

Yours very truly 

Ira B.Joralemon 
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J.  H.  C O U R T R I G H T  

CHIEF GEOLOGIST 

AMERICAN SMELTING AND REFINING COMPANY 

EXPLORATION DEPARTMENT 

P.O. BOX 5747, TUCSON, ARIZONA 85703 

May 6, 1974 1150 N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 9 2 - 3 0 ' 0  

Mr. Ira B. Joralemon 
315 Montgomery 
San Francisco, California 94104 

Dear Sir: 

Reference is made to your recently published book entitled "Copper" 
wherein you comment on acquisition of the Mission property. Excerpts 
follow (Pages 326, 327): 

"A far more serious loss came from the generosity of Pima 
in letting engineers of other companies visit their property 
and even see the drill cores. As the value of the low-grade 
disseminated deposit east of the richer ore became evident, 
Pima started to locate a large group of claims out in the 
desert. But American Smelting and Refining Company engineers 
had seen the Pima drill cores, and with this knowledge they 
located for Asarco a great area farther northeast. Much of 
the low-grade ore extended into the Asarco claims, which 
were called the Mission Mine." 

"This loss to Pima of one of the great copper mines makes 
one wonder whether generosity in welcoming visitors is worth- 
while. Sixty years ago, due part|y to apex lawsuits, all 
information was carefully guarded. Dr. James Douglas and 
Dr. Louis D. Ricketts were largely responsible for a more 
liberal policy, although they realized that now and then 
someone would take an unfair advantage of the free infor- 
mation. But they were sure that in the long run an inter- 
change of knowledge would benefit everyone, and in most cases 
they were right. Pima suffered by the policy, but if Pima 
had not known of the success in mining very low-grade ores 
at Morenci, it might not have acquired any part of the 
Twin Buttes District. As in nearly all our endeavors, we 
must weigh a gain against a possible loss." 

Very briefly the facts are: 

Fol lowing underground development of the Pima deposi t ,  var ious 
companies (Anaconda, ASARCO, Eagle Picher, Cerro, Phelps Dodge, Newmont) 
were inv i ted  and most did examine the workings and d r i l l  cores w i th  the 
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understanding that offers to purchase or option would be entertained. Thus, 
no "generosity" was involved in "allowing" other companies to examine the 
prospect. 

Subsequently, our management advised United Geophysical that ASARCO 
planned to acquire ground in the v ic in i ty ,  but would exclude any areas that 
United Geophysical wished to designate. As evident in the f i r s t  paragraph 
of a f i l e  memorandum dated II-30-53 (copy attached) the only area designated 
was that southeast of Helmet Peak. Shortly thereafter (early December, 1953), 
we (Richard and Courtright) arranged a meeting with Drex Spaulding, then 
Pima manager, in his office and informed him personally of our intention to 
stake claims, but not over any ground that he might select for staking on 
behalf of his company. He selected an area southeast of Red H i l l ,  and we 
proceeded to stake elsewhere. 

We became aware much later that the fact of our conversation with 
Spaulding giving him f i r s t  choice on any of the open ground was never reported 
by him to his superiors in Los Angeles. Nor, did he ever admit i t  to any of 
his local staff. 

Furthermore, i t  was not u n t i l  a f t e r  ASARCO had p re t t y  wel l  d r i l l e d  out 
the low-grade, large tonnage Mission deposi t  that  Pima began to rea l i ze  they had 
a s im i l a r  very large po ten t ia l  in t he i r  own ground. In other words, at  the time 
they did not need any more ground than they a l ready  had fo r  what they thought 
was a small ore body. 

Nevertheless, cont rary  to your statements (quoted above), they (United 
Geophysical, or Pima Mining Company) were given fa r  more than f a i r  t reatment.  

Yours very truly, 

JHC:KR:vmh 
Enc. I 
cc: A l l  W/Enc. 

J .J .  Co l l i ns :  
T.A. Snedden: 

H. Courtright 
Then, Assistant Chief Geologist, 
Southwestern Department, 
ASARCO 
Now, Chief Geologist, 
ASARCO 

Then, Chief Geologist ,  
Southwestern Department, 
ASARCO 
Now, Consultant-- 
Mining Geology 

Exploration Manager, ASARCO 
Then, Manager 
Southwestern Mining Dept., ASARCO 
Now, Vice President, 
Mining Dept., ASARCO 
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Salt La~e City, Utah 
~ovember 30, 1953 

T. 

• ,, ~ . ; , % ~ . %  & 

~r. Pi~Is~ler of United G~aphysical Company called 
me this afternoon to mlvise that ~/~ir company had no objeetion to 

~ey ~rs~a~-'ofVthe Nathan and Chilson Iooations and did not plan 
to deal ~ith elth~r party and that ~e were~ therefore, free to deal 
on th~se claims i~_H~ d~slr~d. ~. Pi~r did st~t,, ~ve~, 
t~h-~y wer~ running one more elec~_rommgnetic li~ southeast of | 
}~.~m~t Peak, end if we planned on any locations in tha~--di~b-~on, 
he---~-Cal~-apprsci~te if our p~ple world first contact F~:. Spaalding 
before maklr~ any l~catiens as t~y h~w not as yet decided ~h~ther , 
to locate ~laims in tha~ area themselves. { 

Mr. Pielemler ~ed that they had located !9 ad~ '\ 
ditlm~al claims ~ the eas% of their previoas holdings sam~%i~ 
last month. Jud~in~ from ~ elaim map attached %0 ~. Ker~on ' 
Richar~ts letter to me of November =~5~h# this would leave fo~r claims 
ttnaecot~d for as thls map shows only i~ additional iota%ions. 

In answer %~ my request as %o %he pro~Tess #~ha% was 
be~ m~de on tl~ e~loratory work recc~nded by ~. Jorsl~mon: ! 
was adviss~ that one of ~ ~o s~rface holes and or~ of the two 
m1~r~o~d holes wer~ c~aple%ed. ' ' ~  ~ O n d  surface ho le  Whleh ~as 
to go to a depth~of 800' ha~ r~m i,%~ ~uble a% 500'. However, %hey 
think tb~r~ is a ehancm that the trouble can be corrected and the hole 
contln~d, P~ mad~ no c ~ .  en the ~cand under.ground hole but 
stated that he thou@~% it would b~ at least t~o ~eeks before any r~- 
suits on this drilling would be available. 

F~:bm 
Co: C,P.PolIock 

D,J.Poce 
T.A.Snedden / (Conf.) 

F. V. Ri g D 
F. W. RICNARD 

Blind note to Messrs. Sr~ddsn and Richard~ I obtained: the above 
information too late in the afternoon to call New York. However, 
please do not start locating any claims until I Kive you clearance 
as location of claims and dealing with Chilson will depend upon our 
Company's willingness to do any speculative exploration in this 
direction. 

' i  

F.V.R. 
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S~t La;~ City, U,,~ 
Novembez ~ 30, ~:" 

I• }..  i 

l 

T. A.%, 

F~. ~!sle,"~ier o f  L~n~,. .... ~ , , o o ~ e a l  C o : ~ s ~  cal/ed 
~:~ this " ( ' ~ * ' ~ "  t o  a~.~v~se that ",~-,4-r ",~" " ~ ' " ~ ' 4 r ' -  to 
our l.ocati~ ~'~s'~"'-~ to tn-a east ---~-" ........ ; ..... " ........... ~ ....... ~ ........ = ..... . . . . . .  l ' ~  " o i  l' %~o~-r ez t%s%zn' :  c l a z : L s ,  az:-,O t-hat 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 1 . . . . . . . . .  ~ .~  s s ' , . d  did ~ O r ,  ~ g . r . m  

t~'~ A.,~! " "" t l  '~'~'~ " ~ ' * ' .  and ~'~ ~+ ~ £ r e  #"~," . . . . . . .  ~- P ~ ' ~  ;'~,~ d e a l  

i 

~:s2r:~,t  P.~nkS z:n:! = ~;" 

he.lose #}akin~ any locations as they hanna not as ye~ decided ~,:~eN.er 
.,.o~te claims in t h a t  area ~;,~seiveo, 

~*o Pie~mier stated tb.at th~z had !coated 19 m?.~. ", 
..... ~ ~'~ the "" ~ ~ ~ TM ~ l ~ . , . o r ~ ±  c l a i r . s  t o  east of their ~rswious .h,:,!diors so~,~ ~: , ' ,~ 
last ~',oni',h~ j ~ - : q J . z ~  f r o r ~  %h8 e3~{L'~ .u~.~ attached t ~  ;:~-. i : r : r , .yon 

Ricbard~s letlcr t o  ~:,~ o f  Hove.r,,-ber "~'''- ' ~ ' - ' ~  " " 
~t~aceo~,~d for as this m£@ ~~ow~ only !~ additional locations. 

- %? :, ~ _ 

• ~:~n~¢ fibre ~a a 0,.~i~ ~na~ ti'~9 tr.)@le can be cor~c~d and the hole 

~ ' ~ ' l : ~ d  ~Ot b~ ~'~ . . . . . .  ;-,~- ~-~, - ,  i ~ " I n r ~ S  t . . . .  ,., .......... - .... ,. ....... ..,~, .~:, o~OLLCt  }."e q b  1~:~0 W8c£:S oezoro o3ly :z~_.~ 

s ~ ] t s  on this . ~ . " ~ ' ~ . , ~  ~,;o~f/4 be available. 

~,,,xA ('" l 

cc~ Co~ ~ oll~ck 

C 

Blind note to F_,essrs. Snedden and Richard: X gotaired the above 
information too late in tbs afternoon to call New York. However. 

.. C J . G  ~ ~nCe 

as location of c!aLms and dsalin~ with Chilson will depend upon o u r  
Co~@amy~s ~d.llin~es8 to do ~, spec~latlve exploration in this 
direction° 

F.VoR. 



November 19,. 1953 
Mr. W. R. Landwehr 

the possible ore bodies precludes blind exploratory drilling~ 

~OP2IVfRY COPPER EXPLOP~iTION: 

Before undertaking exploration of the porphyry copper possibilities we must 
have control of a large amount of ground. The reason: We have been rustable to recog- 
nize any pronounced stFactu~ml trends or other g~ological conditions ~-hich could be 
projected beneath the gravel co~r and ~hich would rmrrow the field of explo~tory 
interest~ G~ophysicnl ~rork mi~t be of some help, as will be discussed farther al Cage 
But for the time being it is recommended that we atte~.pt to acquire the area sho~m on 
the accompanying claim map, about four square miles~ This would include the follo~ing 
groups, as sho,~m on the map: 

~i~.~ Minin~ Conv~nz: Though the possibility is rather remot% there is "room" 
on this property alone for a sr~mll porphyry copper orebody~ The six holes spotted 
along the easterly projection of the Pima orebody would shed considerable liszt on 
this possibility~ 

! 

United Geo2~hvsic~l: An attempt should be made to acquire this group separately 
if negotiations for the Pi~.~ Group are unsuccessful~ 

Chilson Grouo: The positior~,, of these claim_s are uncertain. Chilson has done 
no location work or cornering° He says he has an ano~-nly running no!'th~esterly through 
the Kino 6, 7 and 8~ This anomaly was obtained ~Tith his o,~n eleotro~mgnetic equi;nento 
It may,be a valid an~aly~ but there is considerable doubt as to its cause~ The United 
Geophysical C_~e~i is no~ running their o,,m elect~oo-na~etic equi~:~ep_t qyer Chil~o~n~ s 
eqTa.~s. He says ~nat they have a ver~31 agrtemen~ w~ hxm oo the e~ecu i~ they ~n 
check his ano~ly they will option his claims -- probably ~/~th a monthly ps[~ent of 
about ~5OO~C0, His purchase price is 010,000000 p~r chin, or a 5% r~/alty on net h'~el~ 
ter rettum without an upset price~ If~ after their tests~ the Pina people are not 
interested in his ground, we will be in position to deal with Chilson J3~ediately. }~e 
has suggested that he will deal ~th us on the reuminder of his claims if Pi~ ~nts 
part of then. We have objected to this~ He says he plans to lo~te claius covering 
most of the rep.minder of Section 31~ Also, he mentioned having found an anonmly in 
the northeast co~-ner of Section 6~ sad he nay locate a few claim, s there~ 

Naaman Group: Mr, L o M. Nattman is an electronics e'.'~p~,rt who do~s geophysical 
prospectin Z for himself as a sideline@ He claims to have obtained an electro-magnetic 
ano~mly and has located a group of lO claims with the intention of drilling this anoL~!y 

--" ~-~ Richard a~d "': ~ (trending E-W between his Golden ~,,;est Nos~ 4 a~ 5). Messrso ~ ...... ~, __ n-!:. 
have discussed a lease and option ~rlth him invol~-lng 3% royalty on net smelter returns 
(this overrides an auto_-mtic 5~-J royalty to the State of Arizona) ~ith min£rzum royalty 
payments of 0250~CO per month beginning t~so months after the date of the lease, all 
to apply on a purchase price of ~125,000~CO; no work requirements~ Mro Hill is pre- 
paring a tentative lease and option on t!~is basis. Of course, we are cor~itted to 
nothing until New York approves~ except that we may give hi~n some help iu nonumenting 
his claims to be sure it is don~ correctly~ 

Orti~ Group: The position of this group of three claims is uncertain. We have 
as yet ~ade no attempt to contact the owner, but tb~s group should be optioned if the 
Chilson ground is acquired~ 

The rezminder of the area of interest is open for location; Sections 5, 32 
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SILVER BELL, PIMA AND MISSION 
In the past twenty years more than a dozen other success- 

ful low-grade copper deposits have been found in the United 
States. In Arizona the Silver Bell ore body of the American 
Smelting and tqefining Company had been known before 
1950; it has tens rather than hundreds of millions of tons of 
ore. The low-grade and the oxidized form of part of the cop- 
per delayed production, but the company finally got up its 
nerve and built a 7,000 ton per day mill. Production started 
in 1954, a few ),'ears after the Clay ore body and the Lavender 
pit. It has been a real but not an overwhelming success. 

Pfina Mining Company, twenty miles southwest of Tucson, 
came in three years after Silver Bell, and geophysical explora- 
tion wasresponsibie for the discovery. The United Geophysi- 
cal Company, under the leadership of Herbert Hoover, Jr., 
had been successful in exploring for petroleum and thought .: 
it could use its knowledge in finding ore. It went about the 
job with intelligence rather than dramatic vision; so first it 
searched th:ough technical articles and government publica- 
tions. The Twin Buttes area southwest of Tucson seemed 
promising; in this old district small copper and lead-zinc sil- 
ver deposits had been known for decades. United Geophysical 
thought there might be larger ore bodies under a thick cover 
of soil or "desert wash" between the Mineral Hill copper 
prospect of Banner Mining Company, the San Xavier lead- 
zinc mine of Eagle-Pieher, and the old Twin Buttes limestone 
replacement lenses. They sent Walter Heinrichs to make a 
magnetometer survey of the desert area. This found a strong 
anomaly east of the Mineral Hill property line that was worth 
drilling. 

The first hole cut 3 or 4 per cent copper sulphide ore. 
Further work showed that t-he sulphides were in altered lime- 
stone and shale, cut by porph.vry dikes so highly altered as 
to be hardly, recognizable. Drilling soon developed more than 
a million tons that averaged 4.5 per cent copper. East and 
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south of the rich ore, drill h0]es found disseminated copper 
sulphides in impure, limv sediments cut by porphyry dikes. The 
indicated copper content was little more than 0.5 per cent. 

The richer ore was worth the cost of preparing for pro- 
duction oll a modest scale, but the job was too big for United 
Gcoph)sieal alone. The C)prus Mines Company, controlled 
by the Mudd famil)' of Los Angeles, and the Utah Construe- 
tion and Mining Compan)" of Salt Lake joined in the venture, 
with Utah as the operator. Because of the "heavy ground" and 
the irregularity of the richer ore, Utah decided on open-pit 
mining. It built a 1,000 ton per day mill and started success- 
ful production in !959. 

Meanwhile the low-grade "disseminated" ore body east of 
the richer ore continued to grow. Successive additions were 
made to the mill, and capacity is now being increased to 53,000 
tons of ore per day. Production will be at the rate of 80,0(]0 
tons of copper a year. With two hundred million tons of 0.5 
per cent copper ore in reserve, Pima is one of the great cop- 
per mines. 

The chief diffleulties met by Pima were due to contests 
about property ownership. The richer ore extended into the 
adjoining Mineral Hill property of Banner Mining Company, 
and the good ore near the property line could not be mined 
by either company without trespassing on ground of the 
other. Banner had no great investment in plant, so could afford 
to Wait, and the final agreement was favorable to it. Further 
trouble came from a contest as to whether State leases, on 
which nmeh of the ore occurred, w ~  Pima finally got 
a clear tit_~le. The delay was costly but far from fatal. 

A far more serious loss came from the generosi!:X of.pima 
in letting engineers of other companies visit their property 
and even see the drill cores. As the value of the low-grade 
disseminated deposit east of the richer ore became evident, 
Pima started to locate a large group of claims out in the 
desert. But American Smelting and Refining Company en[4i- 
neers had seen the Pima drill cores, and with this knowledge 



"i 

, /  
t 

i 

i 

Low-Grade Deposits in the United State's 327 

they located for Asareo a great area farther northeast. Much 
of~the low-grade ore extended into the Asareo claims, which 
were tailed the Mission Mine. Mission built a 20,__0_09..ton per 
clay mill that started full production in 1962; mining is by 
open pit. The Mission Mine, with a production of 50,000 tons 
of copper per year, is t!]e most valuable Asareo mine in the 
United States. 

This loss to Pima of one of the great copper mines makes 
one wonder whether generosity in welcoming visitors is worth- 
while. Sixty years ago, due partly to apex lawsuits, all infor- 
mation was carefully guarded. Dr. James Douglas and Dr. 
Louis D. Ilieketts were largely responsible for a more liberal 
policy, although they realized that now and then someone 
would take an unfair advantage of the free information. But 
they were sure that in tile long run an interchange of knowl- 
edge would benefit everyone, and in most eases they were 
right. Pima suffered by the policy, but if Pima had not known 
of tile success in mining very low-grade ores at Morenei, it 
might not have acquired any part of the Twin Buttes District. 
As in nearly all our endeavors, we must weigh a gain against 
a possible loss. 

After the success of the Mission Mine was assured, Asareo 
paid more than a million dollars to the Pima Indian tribe for 
an area adjoining the Mission. Drilling proved that the Mission 
ore extended into this San Xavier Mine, but it was nearly all 
oxidized. Asarco is now building a leaching plant to treat this 
ore. The leaching pr6eess will have the additional advantage 
of using some of the sulphurie acid that must be made from 
the gases from the Asareo smelter at Hayden, Arizona. The 
leaching plant will thus reduce pollution bv smelter gases. 

Two other projects in Arizona will add to the eopper pro- 
duetion of this great company. The Saeaton .Mine near Casa 
Grande is in a mineralized, steeply dipping fracture zone rather 
than a typical disseminated deposit. Mtje!~ of_it must be mined 
underground. A mining and flotation plant with a eapaeity of 



Low-Grade Deposits in the United States 3 2 9  " 

9000 tons of ore per day is under construction. It is estimated 
that 46,000,000 tons of 0.75 per cent copper ore will be mined. 

The last Asareo project iu Arizona is in the desert south__~ 
east oLFlorenee. Asareo drilled comparatively small outcrops 
r- 
a n d  f ~ s  of millions of £ons of ore that a.venAges 
more than half a per cent copper but is too narrow and deep  
~ ~ t  mining. It seems a n ' i d e a ~ r  testing a proe- 
~ a l l u r g i s t s  of Asareo and Dow Chemical Co. 
for leaching through drill holes after shattering the ore by in- 
troducing water under enomlous pressure. If it works, this 
process also will reduce atmospheric pollution by sulphurous 
gases. 

DUVAL MINES 
Other low-grade copper deposits that came to production 

a little before and after 1960 radically changed the copper 
picture in the United States. The), emphasized the fact that 
two or three top men with vision and judgment can make a 
eompa~y. 

A few decades ago the United Gas Company of Houston 
found a sulphur deposit while hunting for natural gas and 
turned it over to a subsidiary to operate. This company soon 
found a good potash mine near Carlsbad, New Mexico. The 
subsidiary was called Duval Sulphur and Potash Company, 
later Dural Corporation, and United Gas owned more than 
seventy per cent of the stock. 

The president of Duval, W. P. Morris, and the technical 
chief, George Atwood, wanted more successes. As they knew 
little about metal mining, they employed Harrison Sehmitt, 
a consulting geologist from southwestern New Mexico, to help 
them in their new ventures. Morris and Atwood had the neces- 
sary financial and metallurgical knowledge, and Sehmitt had 
the imagination and energy needed to pick the best prospects. 

They first turned to southeastern Arizona, at the old Es- 
peranza property, on the other side of Twin Buttes from the 
Pima. Calumet and Arizona had run some tunnels under the 
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i~en and Harb2d: 

~ ; l o s e d  a r e  c o p i e s  Of .va~ j  
In my l~tter.~.~o ~d Tittmann,-tra~ 
Darw~n,.~ stat,ed that I shO~l~"~;]~, ~,~, 

.that l had retired., but:lhat,,.~;i~: ~ 
manner in which the ge-oph~S~i~.~~ 
two that I f i n ~ ! l y  dec i~ i ! :~ ' i )~ ,~~  i"~ ~ 

" him that I didn't ex~)ect~,);~e~ 

~s~,~l~ng with ~issi.on. " 

'.~ ~ into the t.h~.'ng, now.. 
"~ so da~u'ed mad At the- 
~.iched credit ~Tom you 
~in~ in ~he files~ I to~d : 
anymore than that. 

Anyway, We ~&ve someti~$~J~ on the New York file,~an~ yo~ can 
p u t  t h e  ones  t am s e n d i n g  you i n  t h e  Tucson  f i l e .  

~Vas quite surprised to learn that Ken Wilson had resigned 
and has s~ar~ed a consulting Office in San 2'rancisc0, an& I 
really wish him luck. ~e told me of the deposit somewhere up 
,north thatyou are drilling or preparing to drill and which, 
~according to Ken,°fa~ls"right in one of my northeast zones". Wish. 
you would.give me the exact location so that I can spot it on 
my base map. Can then.advise you whether or not it is worth 
fooling with. 

Sincerely 
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Janu~y I G~ 1961 
. . . _  , 

Amerleaa Smelting &Eefln!ng ~ Co~ 
IEO.hr,o~dws~" 

~ '  9ar~in: 

I agpreoiated your let ter~ ~d the marmer in which ~vou ac- 
cepted mine. I deba±ed quits a long time before I decided to 
~rite you for to me there seems no~ing more o~ of line~ ~nd in 
~oerex t~ste, ~h~ for sea, eerie who. ~s been oempletel~ severed 
from %he .organization, s activities to attempt to er~t~else cur- 
renZ events. B~-t ~his case struck me as bein~ somewhat different, 

Z~at now ~hat I have gotten the matter off my chest, and ~ 

opinlsns in t!le fi!e~ I'm quite v~iiling %s ~rop the ~hole sub- 
~eot, 

In my letter I ~i~reg~rded th~ substanti~l contributions 
ma~e •by others in the Eis~io~. project, ~nd there were quite a 
number, ss you state~•~y p~rtioular, ~d limited, objective w~s 
ze get Int~ the file tae ~istory of +/he start of "i%e project in 
order %o refute the claim,•that • its discove~j resulted largely 
from th~ scientific application of g~Qphysies. 

~s fei" ~ny part in the ~%er, ~.i I can lay claim to is 
that I sent Ke~ and Harold to Tucson ~and thereafter merely tr~s- 
mitred %hei~ ree, o..~endations %0 New York, a~ in the case of 
~issi~ withou~ mUQh G~timlsm~ 

I ~ sending copies of my letter of ~ 4a~uaxy 4~ your replE~ 
~i~"s letter of January 12~ and of this let ter~ to Ken ~.nd -~ar- 

~rsml~ P~ost ~d Ken %~llson called on us yeSterday~ I ,~las 
q~ite sur}?ris~d to learn "~t Ke~ resigned and has opened a cen- 
s~'%ing o£~io~ in S~u ~a~eise.o. 

Our best regards to bO~h ~" 

Ee~von ~iona~ d...'~th enels 

W. R~ L~udwe~r 



• • 
Cop 2 of Ed Tittmann's' lettgr of January 12,: 1961 to W.R.L. 

Dear Walt: ~ . .  ~ . . . . . .  .~  

Thanks for send" , ~  zn~ me ~ copy of'y'our letter to Darwin re- 
garding the initiation~of the ~isSion~ project. I also saw Darwin's 
reply and must S~y t11at, in view-of wh~ ~ ~ppened ' since the matter 
of credit was £irst pub!icised, I do not think IA is necessary to 
do anything further. As you know, Hart has i eft and I do not think 
there is anyone in the'c0impany '~ ..... l~t d0es not hold Ken Richard and 
Harold Courtright in th@:highest~regard mot only for tile work they 
did at Kission, .but at ToqQep~la and many other prospects which, 
while they did not prove to Ne commercial ore, high-lighted the pro- 
fessional competence of these two men. . 

I will put your letter in the o~ice files here. 
< 

• Sincerely 



Copy of D.J.Pop letter .of #anuary 10. l .R L. 

Dear Walt: 

It was very nioe-'to,'-hear:~f~om you and I appreciate the ef- 
fort which you have t~en~inwriting to me ~o completely about 
the history oT the discovery of"tAe,I{issi0n Unit ore body. I hope 
that it mines out sufficiently well and that. the copper price 
holds up well enough#so that al~l":of the argument about the credit 
for the discovery will prove t,o be worth'while. To go back a bi~ 

in the history of this, I think "the, a,rgument Started when you 
wrote and congratulated ~essers. Richard and Courtright on their 
efforts, whi~hl felt at the time was entirely in line and which 
was not intended to detract from the efforts of anyone else. 

To have a successful organization, we must c,onsider the suc- 
cesses or failures of our ventures to be the result of a joint 
team effort. I:have discussed::this fully in the past with both 
Kenyon Richard andHar:old~Co~rtright and I am sure tha% they know 
and fully realize that in the minds of the rest of us in the com- 
pany their part of the effort was fully appreciated and ~hat all 
of us realized that a .great deal of credit is due to their init- 
iating this particular project. Aside from that, as far as I am 
concerned, Walt', I#thihk that you deserve a great deal of credit 
in the success of the copper exploration in the Southwest be- 
cause you originally recommended sending Ken Richard in there in 
the first place, and persisted over considerable opposition in 
having that recommendation accepted; Along with this, Bud Rich- 
ard should always be mentioned because he was always an optimist 
and pushed some Of these exploration ventures, plus the support, 
of course, of the other @ompany Officials clear to the top. 

So think it would do more h~rm than good to the Company 
and to their future exploration 'efforts to try to correct, pub- 
lioly, any:possible wrong impressi0n in certain quarters out- 
side theCompany because of"somethi~g published in some maga- 
zines which are often::notvery~accurate anyway. 

% 

Regardless of all the above,-your "complete story and anal- 
ysis is of great interest within the COmpany. I have discussed it 
with ~{r. Tittmann and I will alsoshow il to Messers. Brown and 
Pollock. Besides this, I will sound ~out Ken Richard the next 
time I see him"and make sure that there is no feeling on his part 
that any one of .us n0w'~ith the Company •does not recognize the 
worth of his work, bo%h with regard to ~,~ission and other vemtures. 
In my o~n mind I am sure that he understands the situation as I 
have repeatedly complimented both him and Harold on the excel- 
lent work,that they~have donei;i'inclhding the very good report 
that Harold wrote on the TrenC~ mine, which enabled us to op- 
erat:e there for several y'ears ~t a profit, when without his di- 
rection we would have given up on trying to find more of the 
small scattere@ore bodieS. ~. 

If you feel that you wish ~ to write to Ken passing any of 
this along to him, please fee-l~ent@ri~Zy free to do so, but I 
do not think we Shoul~ enter in~o~any~fufur@~public-argument 
about this matter. I will appreciate your letting me know wheth- 
er or not you agree and are-willSng now.to let it. drop. 

co: Sd Tittmann-2ersona~"':: . . . . . . .  D.J.P. 
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a~ wi~n algh:~ ~ ~s,n whi.eh .ba-~ ~e~ %he. hu~ ~ mlnimg p~Os- 

ef ~he ~-hi~e ~s~ in ~h~ a.:~'~e~ %h~ ~emr~er ef i~s ~ise~V~2~ has 

of the prejee% a~a ~h~ s~ba~qu;~ d i ~ e ~ e ~  Of ~he or~ bQ~y~ has 
b~e~ t~e s-~'abje~t ~f' ~@n~!~ab.!e e ~ e ~  a ~  ~ise~A~slen wlthin 
th~ ~empaay ~Qr so~ ~-im~ ~ e  ~re~i¢-:m ~i:~dg rea~Iving i~sel~ 

parkman% of the ~.th~e.s%.:, ~ %he ge~ah~sleal de~artme~%~ ~ You 
mentioned %h~ ~%%er when ge~ ,~II~ ~sn us h~e la ~e~:O Pa~k 

w.i%hin th~ comply whe.~ ~eS~ e~ ~h@~@ e~erae~ ha~e a ~ - l e a s t  a 

gii~g ~/ith ~a~ ef th~ genteel ~.fesai~n, I hav~ B~e~ sur~rlsed 

~.iae~v~r~ was ~u~ al~s~ selely t~ ~he s~e-~ss-~l appli~.~n ~f 

%len ~,S~ but b~lie"ve i~ ts ~e ee~e~%% g~ae~.~l~ 

~ n ~  - 

prsfe~s.iaa~ a~ !eare~[, £0:~ o ~he %he fi.~g~ time ef %he pub!ishsd 
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~eo~men~%i';ons."~O acq%cize ~,e ~Zi%i % h e  ° grouaa ~ere ~n~%de~ RiCha~ 

': ' '~ " ",~" " ~ -  will ~ ~C$S~I~ h'~.~ ~,~ ~ ~  

s~na, ~ ,ili~vi~.ev~h~r~ ~e~lle~ all ~e~c~ E o ~ . i ~ , ~ .  
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The ~e~a.ip-£a~ ~ ~ %hla !e~te~ ¢~ai~ m~ of %he~de_~aila 

me~% ty~ la Sealm-e~%tary ~oe}:s~ ~he. ~im~ ael~si% is a re~}a~e- 
merit of a ll.m,e~t~ia~ Bea i~ %h.m a r k a s - ~  serles~ ~e~se ~f its 

~, . " k 

~, , , ~  : .  . . . . . . .  ~ ' ' ~T ~-. ~ , ~  ' .  '~ • ~ ~ ' ~ ' ~ , !  ~ ~ ~ ~ ~.' ~ 

ex~ler9%ia~ , ~owe~v~ ~e~. Im e~m~Ina%ie~ wi%h a large~ 

likely be ~s%e:~ly ¢ z  ner%he~i~ f~ea ae£ ~ill~" (1% ae%ual- 
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answered %~C r~es% ~ in ~s c~9~ehensSv~ iet$~ %o s~ o~ ~V- 

s%ake~ ~II Of %he ~(res ~ which ~mal~e# ~ssi~l~ ° ~i~ 

L 

: . . . .  ... , 

::- ~- ,~ .... _ ~ . . . . .  ~ ..... . ,~ ~ . .%. : . . . . . .  , 

thin mmsul%m m.f g,,~m mleogzo~m~im S~¢e~ ~g ~mm~ ~ im ~pin- 

~hin blemigo% of ~n=iohe[~ "S~AiflaS~ a~%a ~9~e~ %p~a% %he~o~~ ~f p~i- 

~, 
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s~rf~o Qf ~Bi~ ~l~et i~ al~ ..~-%her ~i£o~ within gh~.~ atom, ~ 
~'~ " " preb~bly 9~% of %hs eo~pem occurs ,~m ~ m . .  Acc~r:~in~ ~ ~eurg~i~ht, 

~£ ~ssive sulfides ~f spp~elh~l~ si~e 8~.Oh as ~se aicng tl~e 

r~d~ml~ ~oe~, Thes,~ were d~ill~i ~ shalio~ d.e~hs, in a search 

er~is-~ti~n~ bu~ %he re~%m, in.~.lee%~d the' existence efe la~e 

i~e~s %he ~is~oVe~ Of the ~l%er~gis~ a~i ~inersllsa%isn 
¢h~n~e~. th~"eI~i~.io~m-el %he ~O~D~eiCi~%S ~S %e %he effioaey ef 

neti~ o ~ ¢ e ~ S  were° ooml~l~%ea i~ %he latter p~.~ ~f ~ha$ ~ear a~d 
r~e~en~%iens f~r a~illln-~ maa~ ~y ~ .  S-a~ $0 ?~r~ Lac 2 ~a 

o~I~ eatable. Cf ~e~.ee%i~g z~!ae~n% s~ulfiae 'se,~les ef %hs ~ima 

is r~hi~ ~ %h~ .wes~%e~ % ~  o f  w~% im ~W the ~i~ are~, Ths sn- 
. . . . . .  ~ ~ ~ . .', • - ~ . ~i",. . . . .  .'. ~ ~,~ ~ ,v~ ~ 

f!~e re~laee=e~% aep@si~s~ he~e@ ~ee~mmena®a rather" ¢ ~ e l ~  ~- 

~]¢m% %he ~.zlie~ ~$rres~en~.ed ~@~y ?~i~h %he agexes of $he 
re~i.~ceme~% ~sales, ~om~ii~..~ I a~ ~I were t~e i~£~ial ~argets, 

~ibie mine~!Ise%ie~ %c %h&: p~si%ions Of ~h@ o~)n~e%cr axss %@ 
~h~c.k ~i~m~ ~nd $0 ~h~n e~s~se~tler~l ~.~l@gle ae%ee~ If 
She .9~se~ of a repl~@eae~% ~e~esi% We~c dega~Ine~ %he~ oth~ 

• . ~'" ' ~S~ hsleS wars %o be zill~ .~0~ ~ra~i~ ev~uati~n of ~%rike ex- 

i 

~vme th~% they wer~eusea ~ p~seihi~ li'~%@.~r ~epiSe~me~%' a~ " 
~cSi%s Similar to Fima sna ~s azilli~ ree@~e~d~$1omm ~I! 
@@nforae~ %@ %hat i~te~i~ret~ioe, I~ $he same le%%er he s%~eg, 
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Menlo Park 
October 6, 1960 

Dear Ken: 

Thanks for your letter of September 8. It corroborated my 
recollection of the preliminary, or initial is better, steps at 
Mission. With your remarks, and Harold's, and tha data that I 
have here I'll be able to compose a rather illuminating letter 
for those in the company who have the idea that geophysics had 
a mojor role in the discovery and development of the project. 

But before I continue with Mission, the dikes at Silver Bell 
are about what I would expect. I recall that in the Oxide area, 
and at E1 Tiro also, the system of mineralized fissures or frac- 
tures, have that trend also. I'm studying Arizona now and must 
get out your paper and see what it contains that i can use. 

This project is really more interesting, and may have 
more scientific potential, than I expectea. I began it primarily 
in a sort of lukewarm try at finding promising areas for explo- 
ration but that now has become secondary. I'm now trying to de- 
termine whether this trend has a continental-wide meaning, and 
when considered from that standpoint it leads into all sorts of 
speculations. So, if I don't lose interest I'll be busy from now 
on. And I believe it will have practical value also. 

But to get back to Mission~ the August issue of ~ining 
World whic in effect gave all credit for even the inception of 
the idea to the geophysical department really touched me off so 
I decided to see if I could do anything about. So far I have 
managed to gather some rather convincing evidence, more than I 
expected, that the geophysicists have deliberately fostered the 
belief in the profession in general that they deserve all the 
credit. One of the chief culprmts was Hart, as I learned from 
an article in Mining World that George Argall called to my at- 
tention. 

It hadn't occured to me that although the geophysists based 
their first claim of fame upon the discovery, or the linear an- 
amoly, at Hole 16 I believe it was, that the same survey failed 
to get any indication of the intense mineralization along the 
easterly end of the ore body. Both you and Harold called that to 
my attention. I will be able to develop this blow quite well for 
I have a copy of the map showing the linear anomalies, the first 
that was compiled I think, as well as sections showing the Base- 
ment or Banner thrust that you sent me in 1958. This shows the 
ore body as finally delim~ated~ and especially the east bound- 
ary fault. 

In Salt Lake, as soon as I became convinced that the geots. 
had convinced themselves of the important role that they had play- 
ed, and we knew that the principal mineralization lay in some- 
what blanket form, I deliberately asked Bob if they had any method 
that could detect bodies of that form. He said no. I was careful 
to have a witness present, 0wen Evans, when I asked the question 
although Owen was innocent of my reason for asking the question, 
but I did explain later. So perhaps it will not be too hard to 
make a case proving that had no means of detecting any of the min- 
eralization. (over) 



if I go ahea~ith this thing, and I th~ ! will, I'm 
not going drag you~o into it, as I told Haro~d. i can't be too 
optomistic about getting results but at least some of the facts 
will be on record in the company files. 

Will drop you a note from time to time. 

? 



k,. 
Menlo, ,Park 

, .~ enjoyed ~su~ -le~zer s~ the~ 20m and' ,~o lea-rn~.about !-your 
~/~ew ,l{ome:,, o/i~ ~tha~., ~ames .is, de,veloping no~mally '. "'~ 

• Before' ~et~ing~, ~O' other,.ma%ters', I,:'m intetested :in' ~tEe 
[le,tter ~..]} Laey"wr~o~e 'stating' that Zi~ could see. ~ no r~son ~.f.or 
~.do~ng. ad~i•%icnal ge.0phys&eal work in. view of what Unzted'.ha~ al- 
i r...e~a.dy ' dpn.e. I wohld' iike: A ~op~ of tha°~ ie%~te~, 8r ~t ieas~t of: 
*~.t.~p&rt, if it is- pO'ssibl, e to get ~it a~ i.~ ~ Ans~ver~. a :-~ate- 
~o.~t~ma~ bY" ~Hart in a :le%ter to '~he Mining World., in the :Jkn-~ 
.,-~uary~,-. 1958.. issue, it. was stated, that Assr, co"s..discover, y ~'was the 
zesuT~ of "geologic .Rrcjection of known ore bodies in'~the near~ 
~b# 2ima ?Z-ining ,Company .'and Banner l~ining Company ;min'es. "- You" 
#robably saw the article but I was no% aware Of it Until Gbor@.~ 
Argal~l' sent me a qo'py last week. H .art, rightfully.,, wro;te thef~ 
.caIi~ng ,at..tenti'on ~o the fact that "the diSco yery'..wa8 no t t-he 
reaui$ ~£Projec$1ng known ore, Bodies. Ha, however., c-6ntln~ed.:__ 
-'~Th'e £ac,t is t&at '~ast Pima is. a new d.isoovery, Which is t~e~ 
r~sult°.~ f: a. weli" codrdin.ated expl'orati0n ,pr0grdm, t.o°w~ieh ValL 
uable contributions hav.s been made by our Geological azfd Geo- 
phys!cal-Departments. The principal geet.ogical contribution was 
~°~ s~elec± and recommend' the area for careful investigation by 
our Geophysical Department, Informati@n obtained in =geophysical 
surveys pinpointed the importamt new di'scovery..." SO ap~are,{tly 
all the Geological DePartment " did was to recommend to ~}ie geo- 
p,.hy.sisietsth~t they start working on the area. and tha~ depart- 
ment carried the projecmt throug h ~o completion from therE. 

By t~e.way,, ne;ithe r. OZ you told :me whether or not "carPist 
goop.~.s~cal e.xRlorati.on had. dstect..ed a high anomaly zn tlle area 
ap~. ~ep.¢ft.eg the Augus,t issue of J~inlng, World which touoh~'d dff 
thi~ :6rusade of mine. I k2tow of none and ye't I fai'n.tly, re&all. 
a,.sur~ey cdntaining m high which seemed to correspond ,to a 
pi:le of"magne.,tite, on one of the old dumps :&long the :east side. 
6f-;~ineral Hill, where at one-time-there a~parentl~, had been a. 
sma.ll.smeTtiz~g :furnace. I'm sure Asarco road's no .sur.v@y ye.% {he 
article intima.tes that we had and that that was Wha t s~urlre&: our 
interes%, Inci&~%.lly, Arga&l Said the. Article"h~d beenclearea 
by Hall and ~man. named POps. 

And wh.i-le were at it I; would like tO know the aPPr~oxi'ma~e 
of completion of the grav~y survey, and If .it is net true 
.the ore 'beldy had been pretty well outlined ,b~, tz~t t~me~ 

~In y.our le~er~ y, ou stated thal the EM" sur~eY #ave no i.~- 
dica~ti'on • bf ,tEe ,massive .suit:iris a% 'the eas! end ~ of the ore zone:~ 
ii~uld t~at be~ the ~, mlneralzzatlon, encounted ~In-~hol.es I~34 'and i~2? 

o'~erhaps "! :#how~dn" t. be~ in'jec±ing: mysel--f, in:to '&his :a'~ thi'8.~ 
,la,~e ~da-te~,but] I-'.~e .been 'so bu~nea up. ,over the ~ .whole mess t~t' 
t~e ~Augus$' &.ssue .o~ l'4i.nl-ng 'VlorlA touched .me, off ,prs~erlyy. ~ob 
m.ay..hav.e 'bee n'~nn.,.oeen$ly:,lead into his, ,present posltion bF H&~t~ ~, 
b.~,~ i:.~!o~ i,~t., ~I~-f • ~. wrlt~ t6 P6pe a.58ut .~}fi&-m~'t,~dr ,~f~ter cdi- 
l~e~t~.ng ~a&~ my evidsnoe~, .you wsn".-t' know about ~t,for I d~n~"t 
wan,t to ,s,tart. an,..inter-~csmpan y .argument.. ~ou mmght jtear ~a'bou.~ &,i 

,a& 



I'm pleased that you did so well with Craigmont. I wanted 
to take advantage of your tip but at that time we knew we were 
coming down here and didn't want to speculate. 

As for my research project, now that I have the time and 
excellent library facilities are available I'm painstakingly 
a~ studing the literature on ore deposits, concentrating on 
the structure and especially the fissure systems. As you know 
I have always been obsessed with the idea that the northeast 
system predominated in western United States and that this fact 
could be used in finding favorable areas for prospecting, as it 
has in several instances with which I am familiar. So I started 
to nlake charts on which were plotted the strike of all the major 
fissures. So far the results are very interesting although I've 
barely gotten started. One trouble ~a~ is that the authors of 
the publications, mostly U.S.G.S., w~re often not too specific 
in recording strikes so I'm confronted with such generalities 
as ~'the fissures strike northeasterly" or that they dip westerly. 
That does~'t help much when you're plotting the strikes in 5 ° 
segments of arc. But onyway I'm having fun. 

I had as my primary object, when I started this project, 
the discovery of areas favorable for prospecting particularly 
in the southwest where there is so much alluvial cover, but 
the thing seems to be developing into a possible problem of 
scientific interest so I'm placing the discovery of mines as 
of secondary interest. I judge that it will take me several years 
to finish the first reading of available literature, then I'll 
start serious study to determine whether or not there are any 
worthwhile conclusions. 

I'm on a very tight schedule. Get up before six at the 
latest, or earlier if Sister (the dog) insists, put on the coffee, 
read the sporting and financial sections while I smoke my first 
cigarette (king size), shave and dress, cook breakfast and 
finish the paper by the time it is done, have another cigarette, 
walk 1.25+miles, water the lawn when I return, then work on my 
project until noon, have lunch, have a nap, work on the project 
and shop in between times, at five ~'clock start reading The 
Wall Street Journal and technical magazines for half an hour, 
then study mathematics (I'm striving to become a mathematician) 
until six, mix a highball and listen to the news, more highballs 
and whatever is on television, dinner at eight, sit in the patio 
with Sister who insists upon it, then to bed at nine or there- 
abouts. That only allows a minimum of eight hours for sleeping, 
not counting the noon nap the purpose of which is to build up 
my energy for the afternoon. If you think retirement is easy 
you should try it. Tending David is a einch compared to this. 

We would like to have the specimens from Toquepala, and 
thanks. 

Tell Ken I~ll answer his letter in a few days. 
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Dea;~, S r .  . . . . . . .  

This i~ %o a,%~em~ to m~ s~mr~ wlth~n our l~i~t~ons, the ~u~stiO~ 
on the subject of electromagnetic surveys i~ ~ourle~er of April i~ 1958 to me. 
MOre concise auswerS ~ the l~s% h~ve a~)Immen%iF been ineffeetlve. 

 nrst, x %0 my t o  no%e  e ete the  
ve~ent refe~enc~ to "%he~st Fim~ ~Seoverym~om~l~' in the fish ~gra~h 
on l~ge i Of Mr. F. E.~McDom~Id,s memo~n~ of Febmmry 19o ~er~ai~4~ 
gre~t deal O~ geologic ~%~'~S,"Sa~ ~ gaoler= ev~l~%ion ~re~eded the re~o~e~d~tion 
%0 dmill the dlseo~ hol:e h Eiect~0ms~e%ie Z~aeX s% ~he lo~%ion of D.D. 
Hole 16. We all ~6~ ~t %he fse~s of the ~ell ¢oord~n~tea explor~ti~% l :~o-  
eedures indid=%~ %h~t %his w~S = geoiegiCal-g~O~h~leal ,~ discovery and n~% due 
exclusively ~0 %he ;~echnic~fea Of ei~he= one .Or t ~  other~ 

~Lissanee s~e~ fbll6~;e~ b~r e~ect~o~etle chee/~i~g of %he ~ i c  &=o~%- 
lies (uote the ~e~ie ~n~ e!ectro~ie cu~s in figure ~ on ~e &DO of 
the Febr~, ;195~ issue el ~ ENG~G). %~i!e X do not v!sh te dis 
credit ~he fine ~ob ~ed did, it w~s AS~RC0~s s~rlo~ k~m¢led~e i~ %he mining 
geology field the% em~bi~ i% %0 m~ke~ geol~ic~i,~eophysi~l dlseover~ ~here 
%~aitea's st~gh% geopkvsiCa~ ap~z~m~eh missed the E~st Pi~ ~eposit. ' 

geo~h~ics ~n explo~tlon will be ~m ~ ££~r ~s~s if we both flvS~ admit that 
we ~o not  know o f ~ . ~ ,  ~ c t  ~n~ i n f a l l i b l e  e x p l o r a t i o n  methe~ ~ o l o g i c a l  o r  
geophysi~l. MiSsing ~ target or inter~etlng b~rren though favorable" ~%~uctu~es 
or miner~Z~tie~ %rend~ when dmill~ng in ~ bliu~" zone on either geolog~e~l 
extra~ol~tions dr geophyslc~l anomalies iB ce~11i~ ~ common exp~rlence of 
geOiOglSt~ au~ geophysicists ~llke in the fle~d Of mining exflo~ti0no Fur~he~- 
more, geolOE~Sts mull% reEkiZe that all a~om~lies f o r " ~ n y  one ~eo~h~sle~l ~thod 
~re net exactly the ssme~ Xt is ap~z~n% th/~ t~s is the m~in re~on ~'0:~ your 
misuudersta~din~ of the ~lectrom94~etie Survey~ in the basin aad r&nge ~vince 
Of the sOUthwest U.S. C~ephyszci ~S elslm ~h~ same right ~o Interpret: e~lu~%e, 
classify Stud Z~te ~e aa~us ge~physic~l ~ts ss the geologls%s ~laim f o r  
geologic d~a. There iS one more step in processing geo~hysic~l d~%s~ ~ the% 
iS cormel~tlug the r~su!~s of the measurements of physical !T~Ol~"~i@S ~¢Ith one 
o~ more of %he £eol~gie~l fa~o~s th~ m~y ~rod~ce %he ~lo~s co=~Litlons. 

~ s~%te (b~ i~erenee~ in-~&i%h~ ~ge i ef yO~ lette~), the 
EoM. Zone X eO~daeter complex m~y be due to i~te~conneeted velnl~%s wKi~h is a 
struetuz~l cOincidence. We h~ve ~ostul~ted this for some time. ~ ~E~Ph 
3 (point 3) ~ ~ge ~, you S~te t h~tIn th~s zone 3: a~ea there is . . .  o r d i u a z ~  
dissemln~ed mlne/~!~z~tion which ~ill holes have sho~n to h~ve no ~istlnotlve 
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oondltion o~ mlne~io~y or structux~e %o expl~in ~he ~nom~ly." This is another 
~se of inadeCt~%e ~ a  ~ h  e~annot pro~uce ~ n ~  co~el~tion. The 
logs of the holes In~c~e ~ n y  velnlets up %0 6~c~e-s-~in--gldth~ but m~ny m~e 
steeplydipping one~ oeul~ ~e misse~ .in %he dmilllng ~ttern an~ no one could 
p1~dle~ the , con t lnu~y ,  or l~k of  cOntlnui~y, from the drill cores. Althou~h 
veinlets~ dissem~n~ions~ and m~sslve sul~hide ienses~l~e ame iilust~ted as 
~ 0 . ~  Cu zones on Mr. ~Inn~son's sections - an~ ce~inly I Eo no% infer c~iti= 
cism of %he ~ neeessaa~ la~k Of ~e~a~l here - major st~uctumes a~e indicated° This 
is the only ~s~s for ~%u/~tln~ the ~ossible %~nds, the ~vera~e sp~l ozi- 
entstion, ana the contin~i%~ of the ve~aletS note~ .  Z have p l o ~  the ~xes of 
folds sad fault t~ces a% the b~om of the le~he~ z~ne f~m PL~. Kinnison's 
sections o= a .plan m~p..The tz~ns~zen% ~epi~ ~le~m~netie m~p (co~ c~ 
~fhieh I ~ve tO ~OU la~st September)pl~ce~ ow~  thls s:t~uctur~l plea m~p indi- 
cated ~ correl~tion of the e~st-west Sad cast.northeast striking Zone X conductor 
axes with eorresponEin~ axes of the zel~tlvely gen%ly.folae~ snticl~ structure 
in that are~ sad the %90 ~6~h see noz~h-~oz~he~st s%rlklng conductor axes Cor- 
relate with c~oss-fol~S ~%iclinal axes i~ those %~ cOZTes~ondius dlze~iOnSo 
X% ~ is .q~Ite p3ssi~le %h~t tension fraeZu~es ~el~te~ %o %he ~nticli~l crests were 
mineralized snd theSe ~ eonstlttfr~e ~h~ ~eatez ~ of the conductor complex 
ef fec t ,  The e a s t  ~% Of the ol~e bOd~ is so eomp!~x~ faulte~ %h~t the elec- 
trical con t inu i t y  Of these tension strUc%~res~ if %hey existed, sad otl~r ~ossi- 
bit c~nau~tive and geo~ric~lly favo1~ble mi~e=~ized structures m~ M have ~een 
destroyed. (Some rela%i~e~-ywea~ e~oss-ove~s an~ end effects ~ere noted in 
tbls area  b~t ~e ~d n~ a~ w~li not now~ ~rk %hem~ as their I~ Of continuity 
sad %heir line in%ensi~ WOUI~I nOt make them z~ble indles%ionso) The ~t 
%h~% we ~p~entl~ c~nnot detect %he faults in the eastern ore area  of the East 
Pim~ deposit elee~o~n~IOmlly ~OUiE indlc~%e that %he m~teri~l ~iong the fault 
pl~nes has io~ ~on~e%Ivity or i~ ma~ be dlscontinuo~s, more conductive m~teri~10 

% ; 

The mi~e~/lize~ t~nsio~ ik~etuzes su~es%ed as %he ~ 0 ~  factor in the 
E°M. Zone X COW,luster complex would be Z~l~%ed %0 the satieli~! folds~ The 
.o~ e is: not confined ~ these up~rped areas, ~ut Occurs in fl~til)~g, beds and 
syaclln~l areas as ~ii. We could not ~ expect~ the, to obtain these strong 
~nom~3~ies over ~h~ entlz~ ~ ~re~l extent of the deposit. The oceuzz~ce of the 
an%Icliu~l structures within the ore area is.ag~in eoincidenta!~ although it 
could be argued %Ja~ the st~ng folding and faulting in the general area ,~s 
one factor-in the empl~cement of the general pervasive mlners.li~tion ~u~ of 
the more concent~ted ore mineralization zones. The fact that these autielin~l 
structures do occur w~%~in the ore are~, hevever~ would explain ~%7%he related 
tension frae~uz~s ~u!~ ~.nel~ltZede~ud. thezeg~e highly conductive. The 
s a m e  fractures in ~m ~~ized ~a ~oUld be ~eak to ~or conductors snd 
~ould most likely no~ ~e ~e%e~hle elec%~oma4~e%Ic~/~ at a~y appz~iable 
dep%h~ A~In~ the S~ tension fr~¢hu~es i~ the ~yritlzed, vez~ mu~h m~re 
we~[ mlue~allzed~ h~hezmmi aite~atlou enve!O~e of the mo~e concentrated 

ore zOne ~/~i~tlon wo~ in tu2n Be less completely and mar e weak- 
~[nez~iized a~d therefore ~ro~u~tive of eoz~espond/~n~ weaker elect~m~netlc 
• ~nom~lies~ Af~e~ a l l~  the initial drill holes ~i%hln the o~e zone o~ the 
Prol~y ~ loe~ted on ~ m~g~e%ic anomaly 91~h am ~ssooiated strong electro- 
m~snetic auo~.ly,~ ~e ~o~noi~ence m~st not be so z~ze, when it is considered 
that the initial.drilllng .in o~e within the only o~hez. - though probably re- 
lated = known buried or~ del~Sit i n  the distrl~t %~s looated on another stron~ 
electrema4~etle adorably. 
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The ~ve b~ugs up the m~e~ o£ sulph~d~ aoncen~rations. ~n the second 

~ p h  (l~in% 2) on l~ge 2 of y~u~ letter~ you s%~t% in referamee ~o e!ee- 
trom~gnetlc anom~lles ~ossibly pmmluce~ by sulphide veinlets in some m~nner 
interconnected: "This m%v ~e a funs%ion of the ~bundaace of sulphides in gener~l~ 
but the e~o metho~ make~ no ~tinction between copper ~nd i~on sul~hldes." 
Sln~e a me%ho~ ofass~m~te~al ~hout o~%nlng a sample h~ not ~t been 
~e~ISed~ I sho~ t ~ . n k  t3~,~ a me%ho~ of iOCatln~ d~ll h~!es ove~ a peSSible 
coneentratlo~ of suiphi~es ~m~er seve~l hunda~ feet of over~ would be 
of value. Thl- 9 ind£:~ ~f ~ s~ron~!y su~es~d ~m~e~ of me%~ll{¢ sul~hides 
for %he lo~ib n of ~!l~ng Is ~Ii %ha% ~S ev~ been ci~.me~ foz" E.MoZone X 
On ~he Esst ~i~ ~ope~%y~ ~! The~e h~S~ been .no cl~m th%t ~e outlAned the ore 
body com~le~ely~ ~h~t we in%~rpze~ed exact geomet~ s~eeiflc~ll~ nor ~s ~ whole, 
nor that we'el~%e~l gro~ %h~u~h.%he ele~%~vo~%~neti~ surve[~,~s on %he E~st 
Pim~ ~op~rty (seemy le~te~ of Se~ember ~8~ 1955 %o you on the SubjeCt~ "E~st 
Pim~ Are~ ~ophy~icW ~) ~ 

• , . .Eve~  ~ h o u ~  %he hyd~Oth~rmal ~it~$on is ~ W ~ i V e ,  ~ prim~rY 
sulphide del~oSlt ~Of ores ~g~ae ~nvolves ~ conce~%~tion of Sulphldms %~th~ ~t the 
least, s grad~l ~ecre~e out%~a~ f~m the ore zones~ Ne%~ont~s ~u~ ~otentisl 

creasing metallic sul~hi~e ~i~er~l~z~t~en ~.O~it~@ from the o~ zone centers, 
Our simil~ induced l~O~ZS, tiOn tests ~t E~% Pim~ indlc~te %~t the ~ulphide 
concentrations ~ deflui~ly ~re~ter ~Ithln the ore zones than they ~re out- 
side o f  t h e s e  z~es. As yo~. kno~, inducea l~oi~iz~%ion ~otenti~is ~re pro~er- 
tie~l to ~he ~ot~l ~e~te surface are~, of met~illc mlnez~is 

Until Ou~ r~o~.t ~eVelop~n~ of workable Induced pol~l-lz~ti~ e~Uil~ent, 
our most direct Surfac8 method of indicating possible concentrations of met~lllo 
sul~hldes ~ drilling ~4ts h~s been electr~m~gnetios. Both gr~vlty ~nd mag- 
netics sze usefully ~sed ~r mor~ i~d~reet ~i~tio~s Of rock tm~ts~ such ~s 
the dlst~bn%&~of ' ~he ~St-miner~l ~nd ~re-mlner~i ~eks on the Ssn X~vler 
Reserv~tlon. C~se~ o f  !hform~tion more dlr~Ct!y rel~ed to mineral concentr~- 
~ious~ like m~me%ic~ on th~ ~m~e~osit aua ~ravity on the E~st Pim~ de~s,it~ 
s~e the a~.~e~ti~ 1~%he~ ~h~% %he ~ttle in pros~eeti~ fo~ sulphi~es. 

We e~n ~e~mmena e~c%romsg~etic aaoms/les~ such as E.M. Z~me I a% E~st 
~m~ ~d those O~~a ,sVe~ the mlne~ilzed ~Z~nes ~ ~he ~ ~oJeot~ 
~ith~ h~gh deg~ee.of ~onflaence. Whoa we obtain !o~er degree (z~l~ti~ to 
depths) ~ but persistent, ~ o ~  zon~s~ such ~s the ~aining fix~ on E~st 
Fi~, and those ~the San X~vier ~o~ect~ Cocio, Rea Hills sad Bethlehem, ~e 
know that they c~uld ~ell be ~oaueea by lesse~ conductors With i~vor~ble 
ometry, If they fit int~ ~ssibly f~vo~ble geologic condltions~ they must be 

~o~slaerea~s struc~s' ina~eotly ~e!~ted to ~mlner~llz~tlon, o~ %0 mineraliza- 
tion %n~th ~ge~y ~n/~vor~ble geometry. This is sSmilar to blind d~u~ on 
geolo~lly prOjee%~ f~vo~ble s%r~tures or ~eZ~lim~ti~a %re=ds~ except 
that %h~ target ~s defined ele~trom~%i~l~ in the geo!o~i~ll~ blind are~. 
We do no~ e.x!oeot ~ghlyf~V~ble ~rob~b~tieS~th res~ ~o mluer~lIz~%io~ 

these o~ses suy ~re than geologists a~ ~x~ect it on long geolo~cal pro- 
~eotioas~, • - ,  . .- 

.... T 
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• In the interestof i~Dro~ coo~e~a~ion ~ ~t~en the geologists ~n~ 
geophysiels%s, r~th~ ~ha~ to ~omo~e di~menelon ~nd ~te£~l coml~tltlon~ I 
h~ve tried to ~voi@%he a~%~men~%ive ~t%li~Ide in th~ above ~Iscussion an~ 
tO ~n~er yO~,l~ ~es~ions. ~s frankly ~n~ Sa~t~lly as l~osslble. ~her~ in 
%he interest o f ~ % ~  ~cool~z~%Ion, I h~ve n~ eonf'LuecI %he dlsc~sslons st~lu%Iy 
%o elec~gne$~s. The o%he~ geophysl¢~l methods ~pplled on ~ur pro~ects 
h~ve been men~ione&as well, ~ %here ~l~s :tO h~: been =utu~l ~g~eemen~ on 
their eontrib~ions. ~ Wish t o  e~ph~size ~heze eo~ibu~ions~ however. 
ho~e i% is rea2~ze~ ho~ gO0~l t h e  gravity o u t l i n e  contro~ could. "be f o r  explor- 
ation driving on. the E~8~ Pima de~Osito ~e i~ult boundsrles along ~he e~s~ 
e-~'~--~e cle~ly ind!~t~. The ~ben b~een ~he B ~d D~C f~ults is Indl- 
~t~. The ~0ss~5i3_%'~ t~.~n~ so~th into the P~m~ ~ni~g Company prol~r~y 
from o~ ~no No. I a~e~"is indlC~%ed. We do not. h~ve contz~l on the Ba~me~ 
~roperty be%'~een o~r  claims and the Rese:~a%iO~ So %h~% the gr~vlty pictu2e 
is mot eom~le~ here. The only ~osition where !mssible pit ore is m~rke~ 
• grad~ion~lly~ z~her ~ sh~rp!y;, is ~long %he sSathwes% edge ~ This could 
be exge~ed~ ~s %1~ g~ener~l: moRerate South~;est di~ '~ould. produce ~ gradu~! 
diminution of the ~Vlt~r effect in ~hls direo%ion. 

,vi~/, s~veF hg~ preee~ed all dmill~ng, on the Res~r~ation~ 
~e undoubtedly wo~Id h~V~ eorrel~te~ %he g~vity !o~s with the m~gnetic i~ter- 
~%ation Of ~ost-.mlne~l Volcsm/~s, The ad~L%tio~.~l ame~ of the gravity 10ws 
would h~ve Seen ~t%ribh%~ %o non-magnetic volea~ics. The shallow drill holes 
~ould h~ve ~ee~ conceh~ra%e~ in th~ p~-mlnex~/i ~oak~s ~na"a~v~ncea into 
the edges bf %he ~st:.~~eZg/ rook ~e~s. These e~.ge holes~ pins a fe~z verifl- 
.~tio~ holes ~l%h~m %h~ post-mi~er~! ~e2~ ~i~ ~¢ott!cl h~Ve ~Itered %he g~vity 
i~%O~D~e~iO~ ~0 In~ud.e %he ~ost-mfmez~l semi-e0nsoli~ sediments -~s well 
ms %he VOICes. AS it ~S, the~ee~;~r~ exeel~ in the exact tlmin~ amounted 
to s/mos~ the"ssme end. ~esul%, ~ hol~ eval~one ~lizes tha%~ ~!thbut the 
~~netie ~ ~v~tyoEhllne of the ~0st-m~l!e~i rock dis%ributlon~ & 
~eS% desl Of she!low ~ n g  ~o~Id h~Ve been re~ui~ed~ Incl~d~ng edge holes 
on less %h~n the ~O00~foot ~it[a~r grid sl~clng, to pro~u~e the ss/2e co~- 
~le%e outline .Of theS~ l~k d~s%1~!bu%!ons sn~ %he eom~lete cove~ge %o ~ - ,  
tect ~nst ~?An~m~s Of ~ner~l ~ook, 

would ilke ~er to c~ ~o~ ~%~entiOn %0 the f~ct that the ~rst 
sh~llow drililn~ ~rogram presented for "~he Resection project ignored ~ e  ;use 
of the aezDm~le.%i.~" o~li~ng of the poS%-m!ne~l~ magnetic volc~nles~ as well 
~s %he l~Ss~hie ~s~ Of %he geo~h~sical stE-~e~ to be ~ n ~ u c ~ e a  on %he g~o,.mcl. 
This Indicated ~h~t the .sh~llow da~lllng program ~s pl~eed in d!~e% eo~Lweti- 
ti(~ ~i%h"th~ ~oph~S, .?a%her than in%e~ting all methods into ~ single 
coordinated progrmu (see Four letter of June i~ i957 to Mr. L. H. H~rt on th~ 
subject, "San Y~vle~ Res.eZ~a~Ion~ Prol~s~d Exp!or~tlon"), In oth~, ~ords~ 
the~ hss been ~ ~e%~o~s~on In %~he ~xpl0ra.%ion P~osophy that resulted in 
the ~ e l l  eoe:~o,~t~c! geo~gi~l-~eophyslcal ~rogrs~ that in turn reSultea i n  
the discovery of %he ~% P~ o~e body. Unless we learn the lessons il!t~st~tea 
by the f~cts, of our eve ~se his%o~-~ we ~lll lose the geolo~ic~l-geo~hysieal 
eOO~tio~ neeess~1~j %0 o~Dete mos~ effeetlvely in the eom~etitlo~ Of exp!0r, 
~tlon for m~ez'~, ae~oslts in eOv~recl 8meas, 
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~Lect~tfc m~rveya in th,. l"~t hay,. been coWArd aJ~O~ ~ i ~ -  
t~ ~ ~ e ~ r ~  for  p ~ a ~ -  e ~ p h ~  a~1~ s~.h s~ ~ f ~ £ ~  mad n~__~ce- 

mem~a, e~n~a~t ~ t a m o r p ' ~ :  Japo~It~ "a~ ~ p i ~ ~  of. fmvore~le ~rl~, 

£nterc,>amect~:.~ e~..}r~ ,rka -~" v,~-~,%L~t~ ~: ;:~lv,*s ~ev c~ceptio~ on wbldb tbeZNt ~S 
r m ~ j . v ~ r y  Little exp,- rL~ental ~ ~  : ' f e l l  t.~f ,rm~i~l~m. 

~ t  ~ ~e tr~nm~dtte~-re~elv~r ~.c~J q~.,~ ~oull ~m.rg~ze '~ominmn~ J~ ~ez~Wd~ 
~re~tlcma eo~tr~ed by these b~i, r e ~ e "  ~u~,:y ta~tor~ vi%hlu the llmlta~ 
of tt~ me, or tr~n~a of*~ ~ c.f mlr~z~i~ ~h~ 15 m~re., tr~m of 
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EXERPT FROM Report dated September 17, 1954, entitled: 

PIMAMINE 
PimaMining District 
Pima County, Arizona 

by Kenyon Richard 

Under EXPLORATION POSSIBILITIES 

"No appreciable thickness of limestone can be expected in the 
Cretaceous arkose locally~ however, the entire Paleozoic limestone ser- 
ies may underlie the gravel which extends several miles to the north, 
assuming the granite or some other intrusive doe~ not occupy the area. 
The exploration possibilities here, as well as to the east, are en- 
tirely open to conjecture since the limits of disseminated sulphide 
mineralization are not kuown." 

"Porphyryotype copper possibilities have been discussed at length 
in previous reports. Pima's exploration during the past year has to 
some extent strengthened these possibilities by finding commercial grade 
primary mineralization in the arkose. While most of the arkose carried 
about 0.30%, 1.17 million tons (within the pit outline) averaged 0.66% 
copper. The limits of this material were not defined and no controls 
which might account for its distribution were recognized." 

"As previously reported, only minor amounts of chalcocite were 
found in the sulphides below the base of oxidation. This absence of 
appreciable secondary enrichment is unusual in strongly altered porphy~ 
ries and, accordingly, enrichment would be expected in a chemically 
similar rock, such as the altered arkose. Assays from the oxidized 
zone show that most of the copper originally present in the sulphides 
did not migrate downward , but remained behind as oxide in the limonite. 
This may be due, at least in part, to the impermeable nature of the 
arkose; strongly shattered zones elsewhere in the same formation might 
therefore contain substantial enrichment° Just where such zones of 
sufficient size might occur is ~ conjectural, but the possibility of their 
occurrence should be taken into account in exploration of the gravel 
covered area." 

"Another factor of possible importance is the occurrence of "igneous 1 
appearing rock", described as hydrothermal quartz-feldspar-micro in the ar- 

~ype of "alteration" is closely associated with intrusive centers I I kose. This 
in at least two porphyry copper deposits: at Ely, Nevada~ and at Bingham C~nm i 
yon 3 Utah. Ac~ rdingly, its presence at Pima may be of some significance. 
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Aierican'Smelting and Refin~!~ Company 
12~ Broadway .... 

• WESTERN MINING DEPARTMENT 
• Salt Lake City, Utah 

1:2 

C. P.~POliock, Exploration Manag;r 

@ 

. . 2 t¸, " ~ r ~ 
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ARIZONA, PI~ COUNTY 
Pima District 
Po  EY COPPER EXPLO    

• ~. H ;  C O U R T R S G H ?  : 

Dear Sir" . . . . .  

As you know, we have acquitred a cons iderable  amount of-ground e a s t e r l y  
from the Pima minep by l e a s e  and o p t i o n  and by c laim l o c a t i o n .  -The enc losed  map 
shows the Chilson~ground, uP0 n~ which we hate an acceptable lease and option; the 
Nauman ground, upon which we have a lease and op.tion the terms of which may not 
be acceptable; and the claims which we located. The map also shows the ground 
owned by the Pima Mining O0mpany and th@ United Geophysical Company. 

The acquisition of this ground is based upon the possibility that it 
may 'contain a copper deposit of the disseminated type. As th°e drilling campaign 
that will be necessary before we can determihe Whether or not such a deposit exists 
will cost a considerable amount, I think it is Well to stumarize the : factual basis 
upon which the project rests. ' 

The possibility that a commercial deposit of diSSeminated mineralization 
could exist in the gravel-covered area was first called to our atten%ion by Mr. 
Courtright in his memorandum to Mr; SneddenL 0fLFebruary 27, 1953~ His belief 
that disseminated deposi~s~g~ exist was ~ ~ e  presence of mineraliza- 
tion of that type in arkose outcropping on Pima ground easterly end ~southeasterly 
from the Pima ore body. Referring to the existence of deposits, both of the re-' 
placement and disseminated types, in the area, he states, "The chances of finding 
either type of :deposit are~ however, quits long, being based on geologic permissi- 
bility rather than probability., This statanent was made before we had access to 
the records of the Pima Mining Company. 

Later, when the Pima Records Were!made iavailable to  US, it was learned 
that disseminated~mineralization in arkase was~enc0untered in several of their 
surface diamond drill ~ holes in the hanging wall of the Pima ore body and to the 
east of it. Based upon this added inf0rmation, Mr. Courtright stated in his re- 
port of 0ctober 12, 1953 ~on the Pima~'mine,~"Thelnference is made that there is 
a fair chance for the occurrence of a gravel-co~ered porphyry copper ore body, ''~- 
but pointed out that "we have recognized no structure or other geological evidence 
suggesting the position of such a 'deposit other • than it would most likely be 
easterly or northeas~erl ~ from RedHill." ~ ...... 

Mr. Kenyon Richar~d, in his letter of October 12 transmitting Mr. Courtright' s 
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Mr, C. P. :P~liock 

, 

.... L'~ 

report, in commenting on 

b Januaryll, 1954 

~es for disseminated deposits~ states, 
,,Taklng~ali ~actors ~to ~ccoUmt, ~ the exploration gamble is an attractive one, 
"and the property ~ s~6uld'be ai~quir~ed with the expectation of following up with 
drilling." The ;property refe~ed to is that of Fire Mining Company, but he 
:~lsQ'recommended acq~sition of the Chilson and NsUman ground, and the location 
o~ i%he: claims/~hat :have since be~n !?cared by Asarcoo ° 

" From the foregoing, it can be Se~n that'this proposal is based upon 
rather deflnite 'factuai evidence that indicates a p0sslbleporphyry copper en- 
vironment; in other wer@s, there can be s commercial deposit of that type in 
~he gravel-covered area. However, as stated by Courtright, there is no direct 
evidence of its ~probable position if it actually exists.. We all realize that 
it is a long-shot gamble ~, but as ' such it is worthwhile~ However, if we should 
decide to do some exploratory d~il~ing it is my opinion that we should attempt 
to.acquire more ground to ~he-e~s~. 

This project Is :Sepa~ate:Tfrom that of the Pima mine, and our decision 
should not be influenced by the "results of our negotiations for that property~ 
However, no drilling Should be started prior to the conclusion of negotiations. 

C, , " j" '2 

" ' " ~  - , .  . ~ "~  . . . .  Very t r u l y  y o u r s ,  

WRL: s i  '~ '~'L; ' ;" -" " " ; " '""" / s / • .  W, R.  Landwehr  

eric,, Map •#1185 i . i ~ ~ . .  : 

K.:E. Richard's msma.~sg, 4} 1954 to T. A. Snedden 

KoE.Richard wlout = p  : • 

Copied at Tucson g a n t r y "  23,:':!i95~,";.fo r -  - • "  Mr° C o u r t r i g h t .  
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MEMORANDUM TO: Mr. W. R. Laudwehr 

November 25, 1953 

ARIZONA, PIMA GO UNTY 
PDa DISTRICT 
GEOPHYSICS 

INTRODUCTION 

Messrs. K. E. Richard and J. H. Courtright, in their letter of November 
19 re the Pima mine, requested my commeuts concerning geophysical methods that 
might be applicable. This is a two-phase geophysical problem with respect to 
two types of deposits, sulphide replacement and porphyry copper. These have 
been discussed in numerous letters and memoranda in the past, mainly in the 
following: 

Copies 
Date From To To Subject 

January l3, 1953 R. J. Lacy D. J. Pope C.P.P. United Geophysical 
L.H.H. Company's exploration 
E.McL.T. methods in Pima 
W.R.L. district 
F.V.R. 
T.A.S. 
R.F.W. 
L.K.W. 

June 17, 1953 R. J. Lacy C.P.Pollock L.H.H. 
D.J.P. 
F°V.R. 
W.R.L. 
K.W. 
T.A.S. 
M.W.C. 
K.E.R. 
L.K.W. 
J.H.C. 

Example completion of 
Reconnaissance Summary 
form 

June 26, 1953 C.K. Moss W.R.Landwehr K.E.R. 
L.K.W. 

Magnetometer test sur- 
vey for porphyry copper 
deposits in Pima dis- 
trict. 

It is felt that the United Geophysical Company covered the areas of in- 
terest on open land thoroughly wlth the sulphide replacement type of deposit 
especially lnmiud. Th~ then staked all of the area on which anomalies possibly 
indicative of this type of deposit were found. We ma ~ t as it would 
b bbbbbbbbb~la.£ ulica thiswork. 

The United Geophysical Company initiallymay not have been aware of the 
porphyry copper possibilities, and so interpreted any broad "basiu" of magnetic 
contours as indicating a topographic low in the basement complex of granite- 
sedimentary coutact. This aspect presents interesting poss~illties which are 
discussed below~ 
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Porphyry Copper Deposits 

Mr. C. K. Moss' magnetometer test surveys were conducted malnly south of 
the presently recommended area of interest. Although the tests were not con- 
sidered favorable, they were not conclusive for the following reasons: 

1. The granite in the granlte-sedimeutaryoutcrop area tested in the 
western part of the district may not be representative of the possible monzonite 
intrusion postulated in the eastern part of the district. 

2. The few profiles run in the southeast area are not considered an ade- 
quate test, especially since we do not know whether porphyry copper alteration 
exists there. There is a magnetic low at the north end of profile 3~ where an 
outcrop of arkose with disseminated sulphides was observed on Red Hill. This 
may be interpreted either as the fringe of a hydrothermal alteration zone in 
which accessory magnetite was converted to non-magnetic minerals, or merely 
the lack of alluvium containing concentrations of magnetite. 

3. The erratic readings obtained in the alluvium covered areas undoubted- 
ly result from erratic concentrations of magnetlte in the alluvium within a few 
tens of feet depth. This can be a confusing factor in the interpretation. 

The considerations, in relation to the United Geophysical Company and 
their surveys, are as follows: 

. Their magnetic contour maps may h~e indicated a broad basin-like 
anomaly, but 

a. they were not aware of porphyry copper possibilities and in- 
terpreted a "topographic low" of the basement comple~ (granite~ 
sedimentary contact), 

b° they were aware of such possibilities and gravimetrlc and/or 
seismic data possibly confirmed the postulation of a "topo- 
graphic depression" of the granite-sedlmentary contact. 

Co or they simply were not prepared as a matter of policy to con- 
duct ~xploratimn and development work for porphyry copper de- 
posits. 

2. There is no broad basln-llke anomaly indicated on their magnetic 
contour maps, because 

a. the granite-sedimentary contact dips steeply to the east, 

b° the accessory magnetite content of the fresh granite may be 
unusually low so that there would be no appreciable magnetic 
susceptibility contrast with hydrothermally altered zones. 

c. or a porphyry copper deposit does not exist in the area sur- 
veyed. 

If we were able to obtain and study United Geophysical Company's geo~ 
physical data sad maps, this would be the ideal situation in order to determine 
which of the above listed conditions, 1 or 2, obtains. This may be possible, 
if our negotiations for the Pima mine are successfully concluded. However, I 
would assume that, even though they may not have been aware of porphyry copper 
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possibilities initially, they are now cognizant of such possibilities. In this 
case, it is more than likely that separate negotiations would be necessary with 
regard to the Pima mine property on the one hand and both the United Geophysical 
property in the recommended area of interest and correspoudlng geophysical data 
on the other hand. This may apply if either cond~ion la initially obtained or 
lc obtains. Iu the latter case, they would be interested in the sale value of 
any geophysical data "favoring existence of a porphyry copper deposit. Their 
reaction to our proposal to stake ground in the district, and their activities 
in staking more property, will be revealing. If they stake more ground, we might 
assume that their geophysical data are favorable to the postulation of the 
existence of a porphyry copper deposit in the new areas staked. 

If either of the conditions lb or 2 obtaius~ they would not object to 
our staking ground, they would not conduct such activities themselves, and %ey 
would not speculate on the sale value of their geophysical data. In that case, 
we arrive at conclusions similar to those for sulphide replacement deposits in 
that it would be infeasible for us to duplicate United Geophysical Company's geo- 
physical surveys. One possibility still exists, however. That is the postula- 
tion 2b that there may not be a sufficiently high concentration of accessory 
magnetite in the granite to afford a magnetic susceptibility contrast with hydro- 
thermally altered zones. This places the burden entirely on the sparse geological 
indications, and favors staking the recommended area and drilling the reconnais- 
sance holes for porphyry copper exploration. 

Conclusions 

The conclusion to be drawn from the above discussions is that there is 
no need for us to conduct geophysical surveys in_t~he area covered by the United 
G ophyslc Co p y surveys. Their sta~ing-kctivities will reveal whether or 
not their re-interpretatlon of the geophysical data favors the postulation of 
a porphyry copper type of deposit. If they do acquire more property now, we may 
judge from the size and locations of such land acquisitions whether or not they 
are interested in porphyry copper exploration or the sale value of such geo- 
physical data and newly acquired properties. We then have no alternative but 
to negotiate separately for such~data and property if we are interested in deal- 
ing on this basis. This is so because the inference that the geophysical data 
confirms a reasonably shallow granite-sedimentary contact and sufficient accessory 
magnetite in fresh granite to allow for interpretable variations would be 
strengthened . . . .  

If the United Geophysical Company does not object to our staking the 
recommended area and does not acquire new property themselves, we may reasonably 
assume the geophysical data are not favorable. We may then postulate the o~ 
chance if geophysical data are not favorable. That is that an unusually low 
accessory magnetite content in the fresh granite does not afford sufficient con- 
trast of magnetic susceptibility with hydrothermally altered zones. The recom- 
mended claim staking and reconnaissance drilling on the basis of the geological 
indications then may be considered. 
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EXERPT ...... from Geological Report dated October 12, 1953, entitled: 

PIMA MINE 
Pima Mining District 
Pima County, Arizona by J° H. Courtright and 

B. S. Hardie 

Under section EXPLOEATION POSSIBILITIES, pages 15 and 16 

"Aside from possible extensions of the Pima ore zone discussed 
above, the widespread alteration and disseminated sulphide mineraliza- 
tion in the ark.sic sandstone to the east and southeast are regarded 
as probable associates of a nearby igneous intrusive mass and/or breccia 
pipes. Relatively small patches of the same type alteration occur two 
miles southwest near the New 01ivette and Helmet Peak mines (in arkose 
and volcanics) and are localized near small breccia pipes containing 
pyritic mineralization. Since no appreciable alteration is found within 
or along the fringes of the main granite mass on the west, it is consid- 
ered likely that the alteration in the Pima area is related to a later 
Laramide intrusive such as the monzonite (or diorite) which occurs about 
9 miles south of the Pima mine in the Esperanza area. Here, an altered 
zone contains a small porphyry copper prospect." 

" J ' .  

"If these speculative features are combined with the two facts, 
(1) that the Pima ore body is the best and biggest of its type in the 
district~ and (2) the "Red Hill" is the strongest alteration zone, the 
infereuce is made that there is a fair chance for the occurrence of a 
gravel-covered porphyry copper ore body. We have recognized no struct- 
ure or other geological evidence suggesting the position of such a de- 
posit, other than that it would most likely be easterly or northerly 
from Red Hill." 



EXERPT FROM: Memorandum to Mr. W. R. Landwehr dated June26, 1953, 
from 

Mr. C. K. Moss 

Under Conclusions 

"From the results of the brief magnetometer work, it seems 
that any information which would be gained by mare detailed work would 
be too weakly diagnostic in itself to justify the cost of obtaining 
the information. It does not seem that magnetic information could 
give conclusive enough results to initiate a drilling program at Pima; 
however, magnetic work might be helpful in tracing alteration, if drill- 
ing were begun on the basis of more positive indications of a different 
nature and alteration were found in granite." 
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P~'crenc@ i~ :rode to Mro C~urta~.~h~' s ~ aC Fm~xmry 27th ~nd 

,i g~Ison~ 
It i~ ~" oplni~n tha~ thin ~a~ne~t~r ~rI% a8 ~u~lin~ ~y Mr. 
should be done f~rs%. ~% ~ay be 1~ssible for F~. M~8 to ~o ~ i ~  

~ork ~:!~out d~t~cti~ ~y the ~panles in th~ ~i~rlct~ ~l in any ~vau~ 
i% z~y be ~ossible for klm to avoid ~dentlfleatlon with %hi~ Coa~r~y. 

~.hm de~i~ica of whether or not to ~%~@ ~ large m~ber ~ e/i~i~s ~s 
SuE~est~d by ~. Courtri~ht is a eri%ic~i ~n~. Th~ ~mgnet~oter work is 
not ez.pe~te~ %~ p~vi~e i~n~ ~nsw~.~ to ~",e probl~m~ Inv~lwd, bu% in,,,, 
f~a%iom o f  scae interest may r~It. 

Th~ should ~ ~sis of ~r. C~ArtA~#~t'S statement that chances 

p~=~ssibillty ra~ than ~bah~llty. 

If ~h@ ~m~n~tc~st~r ~rk is aV~ved, Mr.. CO~AZ%ri~t and I will l~e 
~at Mr. Mo~8 in the fi@l~ a~ a~ that time Z ~ill ~lan %0 ~k~ a reconnaissance 
of~ ~ert~in ~r%s o~' the az~, lmrtlm~l~rly the ~athern slope o f  "Arkose Nil1" 
i~ ~m% ~eem~ f~sible~ 

gR~ar NgI~ ~OH I~I('HAI~ 

@@~ DJPot~ / 
TASnedden ~' 
LKWilsc~% 
J~C ourtrlght 
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• F e b r u a r y  27, !9~3 
: 

2~ ~ ,~ IRG ~ISTRICT 

Memor~rdum to Mr. T. A. S~ edlen 
! 

IE'FR ODUOTI ON 

I n  a , ~ c ~ t  ~em,~ ( J a n .  St! ,)  c o n c ~ r n i n ~  thin. Pima M i n i n g  C o m p a n F ' e  OOplpql~ 
deDO.~ t  ~,~ntlon ""a~ m~ ~f ~vr '  tt~ ~Iteratlon obeerved ~n a ~a] ) hA~l Of 

• : )~)" :" th@ m~eve~9 one-h~lf ~ ] e  ~outhea~t Of t h O  
Al!h~ Sh.~ ft. 

gOr~ O rt~crr ctu~y C,f )'h ~̀' ~ r : a  Pea teen made and • ~eneralize~ K o o l o ~ o  
m s ) - , r e ' , a r , - ~ ,  ~ , , ~ ' . ~  )~ ~ r ~ r ~ e ) ~ a l  ~ l e m e n t s  o f  ~ t r u c t u r e  a n d  m~nerali~a%~o 
~h~ fnllowin~ ennt~)nD a brief r~iew of features to be cnn~Jder~ in s%- 
,,ml~ttng ew~luat'<)n of ~x" lo ra t 'on  poo-',ll1~ ties beneath the gravel coyote 

The c~)trl-t ~ ~'tu~tea :~I-ou~ 20 m~les south of Tucson in Bn area of 
low relief brc, k~n by a few :,~e!) ~nob~ c,f mor~ re~,tant (chiefly llme~W~-aes| 
sedlmentarv rncks ri~In~ obrurt~y from the alluvia~ sloues on t~e wem~ ~M~ 
o f  th~ S..ta Cry,7 Val~eV. 

The ~,rinci~'~l roe~ unlt~ ere: 

Gravels - Recent ( ~ e t - m i n ~ |  
- T e r t i a r y  (~)  ( , ~ r e - m t n e s ~ l )  
- Cretaceous !dJ J)~e). 
-Pa!eozoic (dlt~W~) 

i 

i 
-e 

Jranite - i : ~ ¢ r u ~ l v e  - I~ ram~ d • (dr t to)  

A corn-lax ~truotural hletory ::~ evidenced by the random arrangement e~ 
sertaln rec ;~n!zab]e roc~: units. T~ prednm4nattn~ trend of the major ~ U  
---!,liners! Hill, San Xavier and ~,:t,~: Helmet Peak---~e easterly. The p ~  /~ 
e1~a] ore deposlts, lead-zlnc ar,d copper, oeotur as replacement ~laS IS- ° * /  
!~me~tone ia or near these faults (eXcepting ~ou%h ~elmet Peak) a!~g ~e. 
e~st friruee of ~he Ir~trusive granite mass. (}ranite contacts at dep~ are l'e- 
netted in the M]nera] Hi!1 9nd San Xavier m~nee. ~ ,~, 

.~)rrltic e~+.~r, tlnn with mJ~or amounts of eopner is confined far ~he ![~ 
m o a t  hart to two crees: {I) in the southern IwDr%ion of t~e 4~m~r~e% ~e~o ~,~|~, 
it is asQoclated w~th the ~eed-silve~ veins) aI~ (~) in the l~w hill ~e~ , ~ 
half m~]e -r,~thee-t of t) e Al~ba Shaft. ~S hill, ema~ose4 of pale ~ ~  ~! 
br~,~ colored, .ect-d~-r~nr erkcse en~ conglomerate beds, ia ecmn;ets~v ~ ~, 
rounde~ by valtey flll. M~nor a~ounta ~f l~monlte after ohaleoei~e aA'e ~X~- 
s~nt in the leeched outero'~. Occasional chelcoclte, coating di|semlaa~ " 
Pyrite ~relne ~n seric~tized arkoee is visible on two sma!~ prospect d~e , 
locat~d on the south.est edge of the h~ ~,] wh~re mlnerali?~t!oa is rela~ / 
ly etro~. A aemr]e o~ t ~ e  I~le material (no v~e~ble e~looelte) a a ~  ~ 
.6 oz. A~ and .02% Cu. indlcatin~ extremely le, v values in prl~ eepI~e , ~ 



:~ 4J 

O x e n | O n  I s  s h a ' ~ o w ,  e x t e n d l ~ e  ~wentv - r  t h l r t v  f e e t  b e n e a t h  t ~  e ~ t ~ l l ~ Q :  :~  

" - e  mile 8outhwe,t;'of ~lle a rk6se h i l l .  (o~ ~ t h e i e w e ~  n~heae$ ~Ite~e Of",~ 
~:~l~e~ ~eetk) , ~.ene of metamnrnha~ed  shale outoror~ a l ~ g  the e~e of t h e  
~ l l e ?  f ~ l l .  C o - p e r  m i n e r a l i z a t i o n  i n  the  form o f  s i l i e a t e s  and o x i d e g  i s  ,-~,,-~: 
s c a t t e r e d  t h r o u g h o u t .  T ~ i s  and t h e  m i n e r a ~ i ~ e d  ll~s~on~ Kossan  o8 tMe '~li l~ii~: 
e ~ l  o f  ~ Xav~.er h i 1 1  a r e  ~rob~b~y ~ e l e t e d  t o  an e a e t U a l ~  e ( m t t m ~ i a m  ~ 1 ~  ~*,.~ 

* ~ Oau "XsvSer e t ~ e t , u ' e  a~ noted on t h e  a e e ~ n ~ l ] a 8  nap. : i  

The narrow ]ead-~Itver veins and aaeoeAate4 alteratl >n' an~ee~ ~o ~ 
ea~ southwe.~t of l l e l ~ t  Peak, b o w e ~ ,  r ~ s s l b ] e  e ~ n t l n n l t y  o f  t h e  ~ I ~ W ~ . . . ~  
18 iJ~!eat~d b~ the e . t e r l . y  ~ 4 ~ a e e m e n t  o f  fla..tone b e d s  a t  t h e  e e q ~ t  .... ~"~ 
~ t -  e t  llelm~t Peak~ 

~m~ll o~e~e~¢ @f unalterewl sam41~c~e and eo~leme~e a~e ~ho~a ~a 
~e ~ o u t h e a s t  e~er of the aeeom~taying ~ l l .  *J~)e@ quite likely re~8~. ".~ 
• ~i'e re,~,tant 5~ot, in a ve~ ~roa4 mountain ne41~nt. Within thAI ~ "~: 
moot area---over three miles wide---the averaee thlelmeas of gravel cove@ 
~hould ~ot b~ ~reat, ~ . ~ s l b ] v  ~e,e than 5nO fee~. .. 

A hr,~f s~rv ~f ft~s !nc~r~a~ on the more lmportan~ of the known 
ore occurrences follows: 

b 

T~o~+,ed ~r ~h~ ~outh edge nC M~era ~ ~4~ ~,d ~ by the ~nner 
Minlr~ Cnmnan~,, t~ m~n~ hnS ~roduoewl ~omethln~ over }0,0OO tong ,f oxidiz- 
ed ennn~r ore ~rd Is credlted ~qth s~:!~hi~e reserves of 500,000 teas of 
2.5% cooper. Mar or venues in turtle, ten and molybdenum e~e aesoctate~ with 
the conner ~:hie~ oocur~ in a soutb~k~__ng --= - -- : +--.- - - .~t~m_= 
Development, which extends t :  ~ iI 
~o eurren~ production. .. 

Th~F democrat ,  c , -ncee l~d  by o v e r  ~00 f e e t  o~ ~ r a v e l  oovor~  h e a v e  a e ~  ..... 
resemblance ~tru~t~" y : [d  m iner~1~tsa!ly to ~he ~ t n e ~ l  Hill depo~l~, el~ 
ueted :,om~ ~Oct feet t ~ "c~'e ,~e~t.  ':",~e ~r~de of the conner ore in the ]Fi~ . 
Mine is considerably h~rb~r, b.o~v~r, 

• Th~ ~ri!l exploration, whlcL ~ d e  the dlsoover~, was reportedly l~. 
on.a magnetic anomaly nbtslned in surveys condueted withi~ the past tln~e .: 
r e a r ~  by t ~  U ~ t t . d  ~ e ~ h y a t c a l  Co~renV.  D e v e l o w o e n t  t o  a d e p t h  o f  600 ~OOlJ' 
has Indicated a re.~erve of 500,000 ton~ of 5)~ eopner sulphide ore. ~l~- 
silos poaslbi~Ities a~pear promlsin~ along str1~e and down dip. 

~ n  X a v i e r _ ~ n e  .... 

The de~oslt is a le~d-zins-oo~er rep1~eument of limestone, whloh" h| 
been  dAve loped  t c  e d e p t h  o f  900 f e e t  by B a ~ l e  P t o h e r e  P a s t  p r o d u o t t m a  
emeunt~d t-~ ~ - t ~ I n ~ '  o v e r  500 ,000  t o n s  o f  c r u ~ e  o r e .  The mine t 8  i d l e  a l  
)r~,,~.r t .  

PRC~R~ 
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h-!d ' ruder  ~ c a t ' " , .  , t,>~n,: .. from, .~. - r r o , , - t v .  . m~n. O ~ t l e d  by Mr. L.  K. I ~ I ~ { B ,  
a r e  ~m ,,n th~ ~ t t a ~ e d  n m p , - M r .  W~!.,~n, ha.', u t ' ~  a d v i s e d  t h a t  no  mLnll lg , 
lei~,,, h~ve b~ec r~eorded (as of F,b 20 1953) or the State I m 4  F~ewsl 

land contlnuln~ easterly for ev~,,r.three =!.1as from the pre~ent alini~ 
]ooat~on. =, and h ~  se~bre0 t~ r~:mber~ hn~ ]coat!one of sovel~al gre~Li~ 
patents in the area. ~xoept for no~slble u~reoorded !oeation~ which mi~Ja$ ,ii:' 
exlet, ell ~rouvd east rf the nr~sent ~.cavn nroperty llmlts a p p e a r s  ~O ~ 
or~,~n for ~acatl~n. 

Z x , l o r a t i o n  possibilities beneath the ,rav6l c o v e r  d e p e n d  e~eatLe£~ i~ ~)~ 
On p r o ~ e c t i O ~  of the known o r o - b e 4 ~ i n ~  a t r u . e t u r e s  l a t e  a l a r $ o  a r e a  ~ 
may o o n t a l n  an e x t e n s i v e  zone o f  a l t o r e t l o m ,  a t  l e a s t ,  t h e  I l L % i S  o f  a ~  i ' 
• t e r a t l o n  a r e  n o t  v i . l b l e  Ir~ the o n l ~  e x i s t i n g  o u t c r o p  (Arkeso  h i l l ) .  ~ ..... 
al~ears to be little chance o f  ocmmerelal ¢ra4es of sapper o r e  in the % 1 U  ~ii~;~ 
i t s e l f ,  b u t  i t  c o u l d  be p a r t  o f  an e x t e n s i v e  a l t e r a t i o n  zone  wl thLB w%AQ * ;  
etron~er copper mineralization o f  the dlaee~Inated type m~ght e e o c ,  Jql~Nkm4D,," ' 
larly if ~reiitle Intrusives are present. 

- D e p o s i t s  comper.b!e to t he  San Xavier end ~ ,  are no~ .uffiolontly 
• however, the~ t ' large to Jua t i~ ' v  ~ny particularly bi~ ri~k in exploration, 

i n  eomblnatlon ~ . t ~  e lar~r objective'--such a s  a p o r p h y r y  copper 4@~t 
---offe~ :~re favorable odds f o r  an aznloration gamble. The ohance~ o f  f~J, m 4 - " . '  
Ing either 1;y~ of denosit are, howeveF, quite long, b e J n ~  b a a e d  an geele~Io 
permlaslblli~y rather than prolmblllt~. " 

United Geophysical has te.~ed at l~ast part, if not all, Of ~e ~ ~  
ec~ered pediment, using various ~thc~s inel~dlng selene far de~te-be~;'~-i 
~oek determinations. Aeperently, they fc~md nothing of interest east of ., ~ 
t h e i r  p r e s e n t  c l a i m  b o u n d a r i e s .  However ,  a s  p o ~ n t ~  ou t  In  t h e  sMOTe ~ ~ , ~ V ~  
ed memorandma ( / a n .  5th), alnoe a positive .magnetic a n o m a l y  r e ~ y  ~ - i ~  
~e dluevery of the magnetite bearla~ Pima 4epoelt,. no slgniflesmee ~ ~ , ~  
been  a t ~ a e h e d  t o  n e g a $ S v e  t u e m s l i e s  wh ich  m y  l n ~ t o s t e  d i s s~SJSS~Od-  
~Ineralizatlcm where the magnetite c o n t e n t  Is laser than nc~'i~ ~ W \ ~  .,~vl, ~ 
terstlon effects. 

In  c o n s i d e r i n g  a c t i o n  t ~ a t  ~Aght be ~ a k ~ ,  i t  t s  n o t  l i k e l y  ~ _ ~ . ~ , : ,  ~ 
~ompany could conduct ~eophyslcal surveYsln the area without at~u~ae~.' :.~;~.:~ 
attention which Light result in serlou~ competltlcm in property ae~£~i~i~ '~ 
8inca the area of possible Isterest involves several sections of inn4, ee~ i 
erlng it comnletely w i t h  mining elalm loeatio~s would be a aiseablo,~ ?.~ ?. 

" %1 taking. A~ a f~rst step, we might consider staking a central bleak e ~  
Ing of Sac 7 and t h e  open portions of ~ectlc~s .I, 6 and 12, plu8 the eeeMa~:.,.~ 
half o f  31~ T h i s  coverage w ~ d d  require about 90 claims, 6 ~  ° X ~ ° ea~ i I ! 

A f a c t o r  t o  be t a k e n  i n t o  a c c o u n t  is t h e  e f f e c t  t h a t  e o r a p e t i t i v e  ~ ~ i  
by  the Company might have on relations w i t h  t h e  Plm Mlnlng ¢clpa~y $% ~/'i i 
n e s t ! o n  w i t h  n e g o t i a t i o n s  f o r  ~ h e i r  p r o p e r t y .  A d e c i s i o n  ea  t h i s  a S p O ~  ~ .  
t he  cuss is ~needed a t  t h i s  t l a e .  " ' , ! 
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The following note~ ~.~e bas~d on observations d~,~ir~ our 
visit to the P1,~a Mltnlng Comp~ny~s property on F~ce~ber 30,195~o 
The air, to</ of tni~ Pecent ~l:~cov~ry and data available concerning 
the depo~lt have been recorded In file ~emosby Molars, Welch, 
Richard and Wii~on a-t varlou~ times durir~g the p a s t  year. We were 
able to exa~irie a ~2&il ~,O~]~t of ne~ de'~el~ent, .b~% other~l~e 
were no% provlde~d with ~eh Infor~etlon I~. &dditlon to that pre- 
v lo%~sly obtal~'~ed, 

J~4 

'Pre~nt d~velopmeut ~xtend~ 300 fe,~t east a~ 4~ ~eet we~t 
O f  '~ ~ 2~ t h e  shaft .o- ~bout :~~:~3 feet fro~ the B~/%~r p r o p e r t y  on th~ west, 
A ~he~t ~tub dz'ift has been , c u ~  o n  the 5~J ~%d ~Inki~ to the 6~ 
is in p~.ogres8 ( S e e  attached section). <.: 

AS observed ~n the 300 and 400 levels, eoppex ~ val~e~ occ~ 
~ne of garne~ chlox~te a~d 

~as~ive ~hal'co>yrlte; ?~.e co>!~er in th~ lo~er ~ade (.from I to ~%.) 
~ present m a i n l y  a s  ~mii g~ain~ ~d .... of ~halcopy~,IBe 
Mino~ amou~tg of ~gnetlte al~l very minor ~uts of pyrit~ .we~ 
visible, ~ . 

:ii 
F~esh or sli~ht!y slte~ed li~sto;~ was o bser'ved in both the 

foot ~/%d nar~iD~ wall on the ~}0 level,; ~ a e , h  ch!o~ri~ized 1,1~@SD,o~ 
oocurs within the e~ ~one as ~el.i as on ?,he fri,~ge~o Alth-~ ,~" " / 
members of bhe leoai Unlvs~slt, s~af~ bare ~e oft ~ ~ ,~ ~ ~ ~ ~ 

l er!ll eoreS~ sn:d de~e~i~ed the ore tO ~e%ir i~ en ~ ~  ~ m ~  " 

s~e o~ ~ook in ~unait~ted ~e~s ~ e:kthe~ l~vei ~ It is en~i~el~ 
posslb!e that ~e of the stron~l ~ ~i~allsed ~ ---~ ........... " ~-~ - : <~ 
i n  ,~and~tone,  b u t  ~ d e n t l t y  o~ ~ueh w ~ l d  n e c e s s a r i l y  ~ $ ~ e  : .~ .:~.7~: 
~itor?asopic ~%udy. Without having had an opport~zwlty to e~i~ :;: 
~ne dril! oo~e~, ~V i~p~es~ion i~ that th~ Al~ha d~posiB i~ ~$~i~ ~ .... 

o~ ;~io~eo, a H~zio BoSh de~oa~,t~ ap~am to occ'~, wi~hln ~ ea~t-w~ 
trending,, south e,~pping~ %one ~f ~a.~Iti~o The grade in the B~n~ ~ ,~ 

io  r-(500,o00 tons a t  

1 

i 
.i 
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F lle ~lemor~.nd~ - 

t 

2aBe 2, 
@ 

j~m~m~ 5~ i953 

~%.~e s~ro,r~e~t faul$ 8t~t3~e~ rd~ghly pm~allel ~he m~ne of 

t_[~ ore th~h , , e ~ a l  8hitpments of 4 ,1 r~c '~  ~ e l ~  " Cr<~m devel~e~t 

'by ~%c~ Welch) 

Ton~ Ag G~ ~m ~e :CaO ~ 

"8 i~,~i~ 3 o8~ ~ 3~ i~°~ ~ .~  ,8 8,~ 9°? 

%he fer~c~a ~ ~esi-~m m~e~l~ which haw ~pl~¢ed %h~ ~di~n~s, The 
• ~ ~ .... :~-~ balance of ~,h.e ir-o~n.!.8 pr<~ba~i~ oxide~ i~i~aZi~g ~kou~ ~% ~s ~h;e 

° ' , ~  e %he ~oppe~ vai.~s,e~ ~oheel~ ~e ao~oi~peny 

block ~OO !e~; %-3' deep~ . . . .  

500 S~d 600 levele~ ~n via~ of this ~@. ~e exZent of o~e dfe~a- 
-a%r~%~d on %~he ~%~ lev~l~ contl,~u!%~ ~o the 600 ~eli~ ~ reason~ab!~ '~e 

exp~%ed ~ 

' ! " < ~  

; ,.J2 

~ f  

A~i~%g ~electlv~ ~ ~  of ~h~ higher ~rade i~ ~l%e blO~k.~ ''~~I 
~ the ~0 level~ 9~,~ %IO~.S @ ~ U~ appears ~0 he e :~easo~i  

e~oect~k~y a% the p~ee~ s~a~ of d~velo~en%. ~e oh~ncss aDD ~' 
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fairly good fo~ :orAlnu!ty ~2 suructure, an~ ore, down d i p  below 
the 600 level. Surface ctrlilin~ reportedly did nct extend below 
the qO0. 

The o p e r a t o r s  e x p e c t  t o  c o n t i n u e  d e v e l e q ~ e n t  l a t e r ~ a S l y  b e 1 ~  
t~e present limits, Indicatln~ t~at surface drllllr~ h ~ h ~ t o ~  at 
~.a~t ~o~e oPe i~ theee ~r~ss. 

Altho~g~ f o r  ~he mo~t p a r t  the develo~nt d r i f t s  have Pe~l~cl 
no tlmoer ~uopert, t~.~ ~r¢,und ts not particularly firm due tO t h e  
pr~,sen:e c:,f n , ~ e r = u s  frseture~ and slips at all an~les. Kxcept 
areas of massive g~net, c~ay alteration has produced a rather soft 
frtab!e ccnd~ ~on '.r~ t~÷ ore. This effect Is probably supersene, " 
~oneequen~ly I t  ~hou12 not perslsr very far be low the present. 

Currentl~ tie mine t~ maK1r~ a~out 3~0 g.p.m, of ~ater. 

SURFACE RECONNAISSANCe: 

...... the vt,,~ ~"~a: ~, '.~.ton~. c~aar~zlte and granite on Mineral 
HIll, the only outcrc~ tn th~ vloinlty ts on a Aow hi11 about one- 
half mile S. 60 ° E. oi the AAl~.a ~aft. This hlll, about one-tltAl~ 
of a nile In length, Is composed entirely of east-dil~i~ a~e ~ I  
The nest Interesting feature Qbaerve¢l wile the l~resence of ~ite~t~el illlll ~ ~ 
the evidence of previously ex~st!ng disseminated sulphide I~I~IAIN~I { i 
throughout. Minor amounts of llmonite after chaicoclte ~mre noted. ~, 
On t h e  squtheast edge of the hill where nlnerallsation is O0mrd~at . 
~tronger, the dumps of two oI+~ prospect ~hafts show tha~ dlsoe~t~ : 
pyrite was reache,i at abou~ 25 feet below the leached outcrops. ~ ..... 
amounts of chalcoclte were vlslble in some spee!mens. • 

It is posslble that nlnD~11zatlon aa~d Llterat,lo,n i.n ~i | h ~.~_ ~ * ~i, 
are related t~.~e Alpha j_z@!~¢ ~.I~"p~.e~t~i~d~ about ~L-~t~ . |, 
m~fie to the north, Bowever, a tew scattered outcrops of sandstone" | 
extendlng to wlt~.~, a fe~ hundred feet of an easterly projection of . | 
the Alpt~a, showed no partlcul~ increase in the intensity of llinerlt~i |' 
• a t l o n .  There  i s  a l s o  t h e  p o s s i b i l i t y  t h a t  t h e . _ ~ I ~ ~ ~ r . . J ~ ~ A - ,  | 
• a tLon i n  t h i s  ~ s o l a t e d  qu.to~o~ l a  p e x t  o~ a l ~ e r  s ~  e ~ e ~ l ~  ...... , |~ 
b ene-a-t~-tl~e gravel cover to the l south ~ east. The z~St*"~l~ |~ 
~tT ieN t~o d i r e c t i o n s  ~ a ~ t  ~ ~ l e a  ~ d i s t a n t .  Aa Y e t  X h a v e  | ~  
n o t  e x ~ a l ~ e d  t h e s e .  ~ ~L~ 

surrottr~i~ g~avel may conceal altered IntmAslve rooks ~ u~oeLB~NNI ,~-~' 
n i n e r a l l s a t l o n  o f  p o s s i b l e  c o ~ m 4 r ~ i a l  ~ a d e .  • ~,~ 

United Geophysical has conducted ~Arveya over this oov'elql, d a.,Pc8 ' 
and apparent ly  found noth l r~  o~ i n t e r e s t  between Twin B~tte~ and the 
AlPha. This may be of little sl~nlflcal~oe l~c~ever, j ~  tAe~r  s ~ o ~ a 8  
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