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American Smelting and Refining Co. 3. HL
Exploration Departmént A .
Box 5747, Tucson,Ariz. ,85703. MAY 20 1974
Gentlemen:

I am sorry that there has been a misunder-
standing as to the propriety of the location of claims that
later became your Mission Mine. 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.Cn one of my earliest trips I told Spaulding that there
was a chance of finding a large low grade deposit in addition
to the righer ore that was being developed underground. I
recommended the location of additional claims and development,
mmostly drilling, to prove this theory.The memorandum of
November 30th, 1953, copy of which you sent me, shows that
Pima was acting on this recommendation on that date; that
Asarco geologists were told of the results of the work;
and that Mr,Spielmeier asked you to get in touch w1th 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 methat there had been any agreement about locatdn
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 expdoratioen,
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&ldom 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
Moo B

Ira B.Joralemon
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ey
ASARCO
ALY EXPLORATION DEPARTMENT
P.O.BOX 5747, TUCSON, ARIZONA 85703

J. H. COURTRIGHT ' ‘
CHIEF GEOLOGIST May 6, 1974 1150 NORTH 7TH AVENUE
TELEPHONE 602-792-3010

Mr. lra 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 partly 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:
Following underground development of the Pima deposit, various

companies (Anaconda, ASARCO, Eagle Picher, Cerro, Phelps Dodge, Newmont)
were invited and most did examine the workings and drill cores with 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 vicinity, but would exclude any areas that
United Geophysical wished to designate, As evident in the first paragraph
of a file memorandum dated 11-30-53 {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 Hill, and we
proceeded to stake elsewhere,

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

Furthermore, it was not until after ASARCO had pretty well drilled out
the low-grade, large tonnage Mission deposit that Pima began to realize they had
a similar very large potential in their own ground. In other words, at the time
they did not need any more ground than they already had for what they thought
was a .small ore body.

Nevertheless, contrary to your statements (quoted above), they (United
Geophysical, or Pima Mining Company) were given far more than fair treatment,

Yours very truly,

9K Coulecgler~

J. H. Courtright

Then, Assistant Chief Geologist,
Southwestern Department,

ASARCO ‘

Now, Chief Geologist,

ASARCO

iy ot 7

Kenyon Richard
Then, Chief Geologist,
Southwestern Department,
ASARCO
Now, Consultant--
Mining Geology
JHC :KR: vmh
Enc. 1
cc: All W/Enc.,
J.J. Collins: Exploration Manager, ASARCO
T.A. Snedden: Then, Manager
Southwestern Mining Dept.,, ASARCO
Now, Vice President,
Mining Dept., ASARCO

r
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T PR MEMORANDUM: |
PIMA MINE

Mr. Pislemier of United CGeophypical Company called
me this afterncon to advise thet their company had no objectlon to
our locating clalms to the east of thelr existivig clalms, also that
they wers avare of the Naumsn and Chilson losabions and did not plan
to desl with either party and that we were, therefove, fres o desl
on these ¢laims 4f wa desired. Mr. Plelenler did state, however,
that they were running one more electromagnetic line southeast of
Helmot Pesk, end if we plamned on any locations in thad « direEE’{on,
‘ | he would appreciate if our people would f£irst contact Mr. Spaulding
T before malding any lecebions s they heve not as yet dacided whether
_ te locate claims in that srea thomsslves. |
A . 5
. , Mr. Plelemior stelod that thezy had located 18 mi« \
¢ ditional clains to the essht of their previous holdings sometimg |
lact monthe Judging from the olaim mep attached to ¥. Kenyom
Richard?s l=%ter to me of November 25%th, this would lesve four claims
unsecommted for as this map shows only 15 edditional locations.

‘ In anowey 4o my request aa to the progress that vas
boing made on the exploratory work recommended by Mpe. Joraslemon, I
wan advised that ons of the two surface holes and one of the two
o wnderground holes were completed., The sscond swrface hole which was
40 go %o a depth of 800" has rum into trouble at 500!, However, they
think there 19 a 'chence that the irouble can be corrected and the hole
continued, He made no coment on the second underground hole bub
gtated thal he thought 1t would be at least two weeks before any ree
sults on thig drilling would bes avellable,

[

A‘ : . . Bﬁlﬁiﬁ)\t BiLHED By

v _ ' F. V. RIGHARD

' _ ‘ » ~+  Pa V. RICHARD
FRibm '
gat CJl.Polleck
' D.J.Pope

T. Absnadden’/ (ﬂﬂnfn )
K.E.Eiclwrd { * )

; Blind note to Messra, Snedden and Richard: I obtained the above

E 4 information too late in the afternoon to call New York. However, -
pleass do not start locating eny claims wntil I glve you clsarance
as location of claims and dealing with Chilson will depend upon our
Company s willingness 'bo do any speculative exploration in this
direction. .

F.v' R.



Ay

L Pes

/73‘0; — ‘Qj MM]

KT'G-M T - ;%»L-.J ;Lg‘;}-___

5T Sppen avereas gl

. 8 = shipy steto

Q6 4 L = KR + —7-—% C — et oe ac\'( h

w-—.x... . Cf”i
e |
j\»&\ﬁ SN — Gfm—ctcwa/& /\»ﬂe——’ = b 4
3 A f jw—tA _wh A<ARC—0 doe ]
: @7 3 M + b wic ' |
w T D“ 21 77 B Sean ity o s = r 94(94 os®
Tew § .43 e & TA | :
,.-f‘;',’"‘ 4 &»W—ﬁi' g. f@%d_%w—‘: -
A §-0 0 T e st N
= - THRC CTAS _ Poe | Foemx, A0

()'d»)Zo A Uam- ek - 79 hootinn Q-Qu-«'

[_k s - A—/@Ka; {[u{#‘{?

| ~oos B,
Rt"lu _ D‘Nj«&-—\ ¢ bae ?! =t

hov 18 = 973 o /<R @ wné-= .&v.fou s ‘714.—-‘___‘
D-w—\[-éiﬁﬂtwnl.— Aeaq w‘f"‘«ce g .

Ap 27 Sy - AKw T RL — el s

jM‘L L/— 9“2—‘




O

N . (F & .
N2 - S~ ?»vf%*tsCf@D s o 4,7(1‘ “Q
- Qﬂo«l—-——\ e e S PR
- F"URM et oD & o “’]@*Wu.m

M ~ Qer“em
FAA._--MM- Sy ﬂ,@-lwv‘&" ‘1 G;, e o~
‘@%_—-( - &é’.& -3 eﬁ:-’t‘-—v'? ﬁ < 1(,.:@ o e g Ly NP S

—_— GLJ,WL_,_ R TE ;w
WB’E«; "ZL (rsme ﬁJ Wg’ f‘wf :fvug\fs

Fo oy



T.A.S.

551t Lalhs Cltv, Chah
Hoverber 30, 1953

'i}"i“i‘?" ;%MFQ AQ T‘M"

PIIG TR

rz thisg aftsrno that thole

cuy loe r;+-‘i-v~,rv

e

t:gﬁ hef%

L
TiF

ronre ol tho Houssn end Chilscn 1locod
: party and thab w2 :

e

ier of Unlisd Ceoohysical Company
@ v had no ob
east of troir ﬂulstlrf Tiats,

pee

g
1.Lo (
rora o?z«“"rar,a"ns ¢ lino ssuilicosd
and 1¥ wn nlammd on awy lecatiens in i‘::‘:i airnction
sreciate 1€ our prople would first oon

hafore ~xa‘fi1'w any Lca'tions az thoy have not as gy
do locste claims in thabt sres thouselves. i
gtated that thoy had located 12 2d=

their provicus holdiors soreting

cluin nen attached to i, Tnrvon

vﬁﬂbﬂu 2hth, this would leove four ¢

hows only 15 scditional lecations.
n anmuorr vy reauest 2s o the nrorsress that wa

bodne wnds ony i ooplos ,,_. ;::3:":{ rozonmendod By e Jov al..»ang
was adviosd ot evdd orz of the bu

gL

- 3 - | R
undoreround Folos 1&1&:‘:0. sxfaco bolo
to oo Lo oa dond bog pun into *““:n.“s “ i, o

think shere
eontim ﬁpr?,
abatad it

5
ne wonld be avallablee

TP

per Dol .lPollack
Bd.Pome
T.ﬂai'zzéﬁrif:n“ (Conf.)
Eell Blchard ( ¥ )

PR 1 -~ =N -
th owoudd be ot oot two wonicg be

Blind note to Vssgrs. Sneddsn and Richard: I obtalred the above

information too late In the afternson to call MNew Tork,.

B R s P o
‘p;ﬁauw do not stert locating any clulmsg und

2

o)

2y |

sl .\.-..u'éﬁ: l

lazims

g

o

JEVET,
$ii T glve you clearance

as locatlion of claims ond dealing with Chilpon will depend upon our
Corpanyis willineness to do any speculative e,'n_.s.oration in this

diractlion,.

FGVGR.

anea Wbt the trorwdde can ba SorTo &md ddd ”L,.s, lam
eﬁvff".’e’sn'-!: an Y empond *Eﬁfsﬂ*{*wmmn Wl bd
ore [y

,, R
h*(u



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

the possible ore bodies precludes blind exploratory drilling.

POEPUYRY COPPER FXPLORATION:

Before undertaking exploration of the porphyry copper possibilities we must
have econtrol of a larze amount of ground. The reasons We have been unable to recoz~
nlze any pronounced structural trends or other gzeological conditions whieh could be
projected beneath the gravel cowr and which would rarrow the field of exploratory
interest, GCoeophysical vork might be of some help, as will be discussed farther al ongze
But for ths time belng it 1s recommendsd that we attempt to acquirs the area shown on
the zcconpanying claim map, about four square miles, This would include the following
groups, as shoun on the map: \ ’

Pina Minine Convany: Though the possibility is rather remote, there is Proom?®
on this property slone for a small porphyry copper erebody. The six holes szotted
along the easterly projection of the Pima orebody would shsd considerable light on
this possibility, : )

!
United Geophysical: An attempt should bs made to acquire this group separately
if negotiations for the Pims Group are unsuccessful,

Chilson Grouns The position: of thess c¢laims are uncertain, Chilson has done |
no location worx or cornering. He says he has an anomaly running northuesterly throuzh
the Kino 6, 7 and 8, This anomaly was obtained with his own eleotroehaNnetlc equirnents |
It may be a valid anomaly, but there is considerabls doubt as to 1ts cause, The United
Geophysiecal erew is now running their own electro-magnetic eiuiw1enn over Chilsonts
¢Iains, He says that thoy have a verbal agr:ement “AEH T to the effect if they ean
check his anomaly they will option his claims — probably with e monthly psyment of
about $500.C0, His purchase price is $10,000.00 psr clain, or a 5% royaliy on net guel-
ter return without an upset prics, If, afuer thelr tests, the Pima people are not
Interested in his ground, we will be in position to deal with Chilson Irrrediately. He
has suggested that he will deal with us on ths remainder of his claims if Pima wants ;
part of then, Vs have objected to this. He says hs plans to locate claims covering |
nost of the remainder of Section 31, Also, he mentioned having found an anomaly in
the northeast corner of Section 6, and he may locate a few claims there.

Nauran Grouns ¥r, L. M. Hauman is an electronics expert who doos geophysical -
prospecting for hinself as a sideline, He c¢laims to have obtained an electro-magnstic
ancraly and has located a group of 10 clains with tﬁe intention of drilling this anomaly
(trending E<Y betwsen his Golden West Noss 4 and 5). Messra. Snedden, PicHﬁrd and Hill
have discussced a lease and Opu10n with him involving 3% royaliy on net esnelter raturns
{(this overrides an automatic 5% royality to the State of Arizona) with minimum royalty
payments of $5250,C0 per month beginning two months after the date of the lease, all
to apply on & purchase price of ‘12),000 00; no work requirenents. Mr, Hill is pre-
paring a tentative lease and option on this basiss Of course; we are committed to
nothing until lew York approves, except that we may give him some help in nonumenting
his claims to be sure it is done correctly,

Ortiz Groun: The position of this group of three clains is wncertain, We have
as yet rwade no atioapt to contact the owner, but this group should bs optioned if the
Chilson ground is acquired,

The reralinder of the area of interest is open for location; Sections 5, 32
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SILVER BELL, PINA 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 Refining 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 years after the Clay ore body and the Lavender
pit. It has been a real but not an overwhelming success.

Pima Mining Company, twenty miles southwest of Tucson,
came in three years after Silver Bell, and geophysical explora-
tion was.responsible 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 through technical articles and government publica-
tions, The Twin Buttes area southwest of Tucson seemed
promising; in this old district small copper and lead-zine 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-Picher, 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 the sulphides were in altered lime-
stone and shale, cut by porphyvry 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 holes found disseminated copper
sulphides in impure, limy 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 on a modest scale, but the job was too big for United
Geophysical alone. The Cyprus Mines Company, controlled
by the Mudd family of Los Angeles, and the Utah Construe-
tion and Mining Company 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 1959.

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 80,000
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 difliculties 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 Lad 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 mucl of the ore occurred, were valid, Pima ﬁnally got
a clear title. The delay was costly but far from fatal.

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 engi-
neers had seen the Pima drill cores, and with this knowledge
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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. Mission built a 20,000 _ton per
day 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 the most valuable Asarco 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. 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 information. But
they were sure that in the long run an interchange of knowl-
edge 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.

After the success of the Mission Mine was assured, Asarco
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 process will have the additional advantage
of using some of the sulphuric acid that must be made from
the gases from the Asarco smelter at Hayden, Arizona. The
leaching plant will thus reduce pollution by smelter gases.

Two other projects in Arizona will add to the copper pro-
duction of this great company. The Sacaton Mine near Casa
Grande is in a mineralized, steeply dipping fracture zone rather
than a typical disseminated deposit. Much of it must be mined

underground. A mining and flotation plaﬁt with a capacity of
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5000 tons of cre per day is under construction. It is cstimated
that 46,000,000 tons of 0.75 per cent copper ore will be mined.

The last Asarco project in Arizona is in the desert south-
cast of Florence. Asarco drilled comparatively small outcrops
and found a few tens of millions of tons of ore that averages
more than half a per cent copper but is too narrow and deep
mﬁit mining. It scems an ideal place for testing a proc-
mfﬁallurgists of Asarco and Dow Chemical Co.
for leaching through drill holes after shattering the ore by in-
troducing water under enormous 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 betore and after 1960 radically changed the copper
picture in the United States. They emphasized the fact that
two-or three top men with vision and judgment can make a
company.

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 Duval 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 emploved Harrison Schmitt,
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 Schmitt had
the imagination and energy needed to pick the best prospccts.

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 tunncls under the
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| 'January 14, 1961

CBre D. ds Pope -
Amerdean Smeliing & Refining Co.
120 Brosdway =00 D

‘Hew Yovk, He Y.

-Deay Darwin:
o I apprecisted your letter, and the manner in which FOU acw
eepted mine. I debated gulte o long time before I Adcided to
write you for to me there seems nothing moye out of ling, =nd in
poorer taste, than for someone who has been completely severed
“Irom the orgeaization's activities to attempt to criticise cur-
rent events, Dut this case struck me ss being somewhat different.

“But now that I have gotien the matter off my chest, and ny
opinions in the file, I'm guite willing %o drop the whole subm
'jgg§* o . e e S » -

In my letter I disregarded the mubstentisl contributions
wade by others in the Hiselon project, and there were quite a
nughber, as you states My partioular, snd limited, objective was
1o get into the file the history of the start of the project in
corder to refute the claims that itz discovery resulted largely

from the selentific applicmtion of geophysics, .

48 for my part in the madter, all I can lay olaim to is
thet 1 sent Ken mnd Hareld to Tucson and thereafter merely transe—
mitted thelr recommendations to Hew York, and in the cape of
Vlission withoud smuch oplimiems B o

‘ 1 af sending coples of my letter of Jenmary 4, your reply,
Ld's letber of Jexrmary 12, and of this letter, to Ken and Har-
olds - SRR S B

 Frank Prost and Ken Wilson called on us yesterday. I was
quite surprised to learn that Ken resigned and has opened & cone
sulting offiece in Ban Franciseo, *

 Qur best regards tG both you and Mary,

N A aineerely
cer B, Meh, Tdttmena |
~ Kenymmwgiehawgg‘ﬁﬁtn‘ang%agkj‘ S
g LT R v s SO “:m_’v ,',_( B T T A .
Hh@tﬂld_ﬁﬁamgﬁgghﬂ A W. R+ Lendwehr
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Copy of Td Tittmann's letter of January 12, 1961 to W.R.I.

s e
ST

Dear Walt:

Thanks for sending me a copy.of your letter to Darwin re- -
garding the inifiation?of the Mission project. I also saw Darwin's
reply and must €y that, in view of what' Happened since the matter
of credit was first publicised, I do not think th is necessary to
do anything further. As you know, Hart has left and I do not think
there 'is anyone in the company “that ‘does ‘not hold Ken Richard and
Harold Courtright in thé highest regard mot only for the work they

. did at Mission, but at Toguepala and many other prospects which,

-while they did not prove to be ‘commercisl ore, high-lighted the pro-

- fessional competence of these two men, : o
1 will put your letter.in the ofiice files here.
CEAEREKRR

‘Sincerely

E. NeL. T.



_Copy of D. _J".'Po.p'egylet%g_‘exﬁ: ofJanuary 10. "",119%}’@ H.R.L.
'Dear’Walt;3 f.Gf ‘ . " K

- It was very nice to hear from you and I appreciate the ef-

fort which you have taken in writing to me S0 completely about

the history of the discovery. of the Mission Unit ore body. I hope
that 1t mines out sufficiently well and that the copper price
holds up well enoughf so that all of the argument about the credit
for the discovery will prove to be worth-while. To go back a biy
in the history of this, I think “the argument started when you
wrote and congratulated Messers. Richard and Courtright on their
efforts, which'I 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 consider 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 and lHarold Cotirtright and I am sure that 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 that 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 anm
-concerned, Walt, I%'think 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 bé¢ mentioned because he was always an optimist
and pushed some of these exploration ventures, plus the support,
of course, of the other Company officials clear to the top.

So think it would do more harm than good to the Company
‘and to their future exploration efforts to try to correct, pub-
licly, any possible wrong impression in certain quarters out-
side the Company because of ‘something published in some maga-
zines which are often not very: accurate anyway. -

‘Regardless of all the abové, your complete story and anal-
ysis is of great interest within the Company. I have discussed it
with Mr, Tittmann and I will also'show it to Messers. Brown and
Follock. 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 how with the Company does not recognize the
worth of his work, both with regard to kission and other ventures.
In my own 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 done,; including the very good report
that Harold wrote on the Trench mine, which enabled us to op-
erate there for several years &t a profit, when without his di-
rection we would have given up on trying to find more of the

small scattered ore bodies..

If you feel that you wish to write to Xen passing any of
this along to-him, please feel:entirely free to do so, but I
do not think we should enter into.any futuré-public argument
about this matter. I will apyreciate your letting me know wheth-
er or not you agree ancd are willing.now to let it droyp.

S De J.0F.

cc: Ed Tittmann-Fersomal™®
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o Tre BMiesion ore Body is the najor new copper discovery made
in the United States iz lute yeews, 5o neburally has sroused a
preat desl of interevet in the mining profession. Hot enly is it
of lnterest betause of ite comwereial importence but, as 1% is
loested in a gravel-covered plain in which thers sre no oulcroeps,
and within slght of Tveoson whish hag boen the hud of minimg pProse
pecting and selentifically direeted exploration singe the avrival
of the white men in the aves, the menner of its diszovery has
atirred up 8 greet desl of general cuvissity, and partioularly
professional inlerest on the purt of geologlets and zeophysieoists.

- Ag you well kmowy the guestion of epedit for the inidation
of the preject. ond the subssguent discovery of the orse body, has
beon the subject of conzlideraile tomment anéd digevssion within
the gompany for some time, %the problem meinly reselving itaelf
Jinte the questlieon of the smount of eredit due the geologleal dew
partment of the Sowthwest, snd the geophysicsl deparimonty You

- mentioned the matier when you eslled upen us have in Nenle Fark
mors than o year agosend I had previcusly distnesed 1t wiith Zac
when I last paw him, in 881% Lake shortly before I retived. To
both of you I eapressed the opinien thet the geophypicists were
elaiming, and bhed getiem, far more credlil ihen was due them.

- This, perbapsy would not be too séricus were 1% coenfined
within the compsuny where most of those coneerned heave st least a
faly ides of the faoie. But sisce coming %o the Bay ares And mine
gling with wors of the genersl profession, I have beon surprised
to lesrn thet agne, ot lesst, bave gotten the impression thet the.
digeovery was due almest eolely %o the sueomsainl spplication of

- geophiyslical metbols, and thaet the geologletd pleyed suly a sinoy
role in the matisr, 1 dom't hnow houw widesprevad this mlooonoeps
tion is, but believe it %o be somewhol gosewsl. :

This miovndevstapding undoubbedly iv largely dus 10 pube
lished atutomentss and in pert o oral pbtetomenite about which 1
have heard frop reliable pourdes. 411 have been misleading bee
dause Shey 414 net olearly state the fasls. In some oases the
sisstetopents seen 0 have bees dellbderete, in others Inwdver-
Tents . o ' o o : s LR T

E E kumew of this tondeney %o tlair undeserved credit from its
ingspiien bt 4id nothing sbhout it. Pul aiter coming hers znd Lo
- goming evere ol the orrénscus lnpresalen gotten by some in the
profession, sud learning for ibe he flrst time of the publiszhed
stotenents, 1 deaided B0 Peview perilsent letiews, roporis, and
maps ahd wrile & swmmsry te you in order Yo get sosethitg in the
filesy and dyself on recewd, iz B4 Littsonn ip ze vitelly dnters



m%@& in %ﬁmm'r S m,;%g, and Eiz@:m% m&a . imwmwé :m ml"&ﬁ*
"Jwaﬁﬁr ol 1%z @i%ﬁ@?@wgﬁ z am ﬁ%ﬁ%ﬁnﬁ &i& @—@%@@s

1 wment %o %ﬁyk&ﬁiﬁﬁ that %ﬁ&% i@ my idea, I lnow i%&% the
g@@iﬁgi%@@ of the Douthwest have boon somewhat sunsed, %@ pud it
mildly, over the aptier ¢f orfedit for some Time bul sods bhave hed
suyihinsg to 4o with sy deelsion %0 wwite this letier, nor its oom~
popitios other thah e furnlab ne, at ﬁj fﬁﬁﬁ%%%g sase inforadtion.
‘%gg% B ke iﬁfﬁﬁh& iwm %Lﬂ% I ﬁﬁ?@ Was @K@%ﬁu“ with e frus ﬁﬁlﬁ

@* o ‘ - :

The first 3 u%iiﬁ&wﬁ %ﬁ%ﬁ&&% %&%@ gane $o uy attention B
paared o Bhy $%%&ay§ x@;@ im&%% sl ﬁﬁﬁiﬁg %@riﬁ@ it shatea:

, “ﬁ%@%@gﬁﬁ&l Miﬁwavﬁwf af %i@ ?ﬁﬁfﬁ whe the E&@%
hrdimons projest of Aasriosn Seelting wnd Refindag © )
PANT s e+ She ore body does nod suborsp. Ite ﬁ%%%@w@wy Eolm
lowed geclogie @?ﬁg%@ﬁlﬁﬂ of knowa ore bodles in the nearw
by %&ﬁa ﬁiﬁimﬁ w%@ any ang mﬁﬁ@w Wmdng @wm%&ﬂy miﬂa£§

f%ﬂ%g

In $he ﬁ§ 1956 3soue of %3&% pubiication there sppears n
Jetter written by Yv. et comsentizg on bthe Cervepeing sriticle,
The saptisn of the sriisie in whieh Hre Hurt's lettor appears 1y
"pims i %%ﬁgh@%&&&lﬁ Than @$43@W$ ﬁw; %&rﬁ*ﬁ letter, f@%ﬁ which
i will ﬁa@%@a' T A r

ﬁﬁﬁw girg . ‘ o ) o o

This refers ﬁﬁ ¢ﬁ%$ %@wwﬁ%%& wﬁg&rﬁia& tha r%%% x&m&a
srduons spejeet of the smerdcan Jselilng and Beflming Coume
saers Yow eredit thie o bes The dGsolegie Plaabvery 6f the
Teses but in the lest sentente of the jeragraph, yeu slates

Itu discevewy Lfolluowed geologie projection of inewn ore
bodies in {he ﬁ@%%%ﬁ fi%& %&ﬁiﬁﬁ Gongany and faﬁmaw miwﬁﬁ@
Jomphuy pinen.”

Govigesly, i this staténent is gorrecly, the &&ﬁ% Fiua dove
lopment wouls net w4 dipeovery et ell,; Wt lo instead,
sunly voresl fevelephent siong taown ove snfensionsy ,

The foot is that Best Pima 1o & new digeovery, whioh is
the result of ¢ well coprdisveted exploratlion prograim, %o
waiwh valuable confribietions bave bébn mbde by sur Ssologe
ical and Geopbysical Deparinénie. The prineipal gesloglesl
sontribuiion wns Yo seleed and roceimiesd the ares for oarow
fel inveetigation %ﬁ pur Geophyaleal DTeparimant. Iafornation
ehteined Lo geopuysi @ﬁl UrYern §$mmazﬂﬁaﬁ the imﬁﬁ tant
Bney Alepeveryeess A

Hings pup ﬁ%ﬁ%@”iﬁ%@ Bl awg@g@iﬁﬁg Beve %%ﬁ% B Gotie
mendable Jo% n Zzedh Fine, i% seons wafslr 4o then to dlas~
sify thely &@ﬂ%ﬁw&i%ﬁmﬁﬁﬁﬁ an T@%Eﬁ%ﬁ ﬁ@%@s@giu ?y@geezéﬁﬁ
sﬁxwm%@&‘ﬁx@ %@%ﬁ@gml |

%& ?5,5 @@ﬁ?%
, - fhief Senloy iﬁﬁ
Loy “&ﬂ%@@ﬁﬁl&@ﬁ@ﬁﬁ %@
f@r w@%img %ﬁﬁ& ﬂ@@ﬁ%&gﬁﬁ&%} ﬁiﬁﬂﬁwawg af %h%

- Thes folldws %ﬁi% &%ﬁ§ﬁﬁ@ .t &g the ofi
BBA :}*ﬁ H ain .,-i
ﬁ@ﬁ@'t% :

1% im @@vi@ a8 %&y sl ﬁvaiéﬂﬁaﬁﬁ i&ﬁ g@%%@m %mﬂ ia?w&ﬁﬁi@m'
that the ﬁé&@wvaﬁg @f m&ﬁ iﬁﬁ w&g lﬁﬁgvl thae ?%ﬁ% 1% %f %ﬁﬁ&&@ﬁ
’fﬁ@@kﬁ?ﬁi%ﬁ& ' . .




¥

“ﬁr, .@w% wm‘tgiz% m &3%%33@&, 4*@‘ %1% ’@5%% was not %&m@
uyﬁn %&y&a@aﬁiaﬁ in sedreh of extensions of kmown ore bodies. Hopw
every his statement that "the yprinmcipsl geclegiesl comtribution
wEs to seleot and recomménd the areé for carveinl Jluvestigation by
our Geophysical Department® wan & gross wlsrepreseniniion of the
foete. 1% dmplies that the declisitn on whsther the ground woeuld
be judged suffieiontly sromising for suploration rested wpon the
S wegulty of the geophysiesl survey. And, ﬁ%@ﬁaﬁiy§iﬁ stetes that
suseesefully applied gesghyuioal methods pinpointed the orxe body,
which ie & simllisy misrepresentation %f‘tﬁ@ f&@%, g 1 sball %ﬁﬁ%

iﬁ y&rﬂﬁfﬁgﬁﬁ wﬁia& fﬁﬁl&ﬁ* L

In the f&r % gﬁﬁﬂ% Hey &w% %&ﬁ ﬁﬁ%ﬁiﬁ@ o ﬁ% with the ine
itation of the project go could have no firsthend Eﬁﬁwl%ﬁ@@ of
tie ressoning upon which the selectien of the ground for scgule
ahtisn and @&wl@?ﬁ%ﬁ%ﬁ wam bassd. Cerduinly the g&&i&%iﬁﬁﬁ hﬁ& et
thought of gal@@%&ng an aren @@ima%&ly for @&4%&&%%1% gad Jude
genent by the gevphysical depsrimeni. It das aequired Je0OnRe-
dations mede Loy drillin; wilhout copeideradion ﬁammg given %o any
resulls thal & geophysicsl survey mizh¥ dieelose. In fach, alter
regopmendations to acquize and drill the ground were nade, Richard
and Courtwight inm & Llotter seked for ¥ry., Laoy's 0ommenta on Zoge
yhy@&&&i nathods that might be spplieadle in exploration. In wﬁglg
he gtated that geoprhysidel @agv&y@ were infeasible for he pasunsd
Cthat the United Geopbysissl Jempany had slready surveyed the area
‘and hsd feund nething of intersst ay ey as s&gl&aamﬁnﬁ depoaits
slmilar to the Fius Geposlt were voncernsd, &nd he hod noe methed
thet would detest Qlsseminated deposliis, Bul inepite of thin the
gmﬁlmgiuﬁs yroceeded with ym&y@%@g soguisition and exploration,
g0 there is ne lhetusl basis for My, Harl's stetement thal ithe
prineipal gontribution ol the g@@;a@&%%@ i e select the ground

v_.f@w g&@ga&@i@&i~$ﬂ?ﬁﬂﬁi'&*imﬁg

’ in 1%&%@ pETE ‘r&g%g I wiil &&ﬁw o %@iﬁ@lg &ﬁ% %ﬁ@ @ﬂymg»' 
%&aiﬂﬁrg after they fh&iiy ﬂ@%*@ﬁtﬁﬂ & %nwvﬁg §iﬁy%ix%@& the
m&&&m%&mﬁ new g%@ﬂ%@&@ﬁ . _ ’

& ﬁﬁ&fﬁ awﬁiﬁi&g ﬁkmﬁ%wﬁﬁd iﬂ %hﬁ %& a@t 1560 issve of iHine

cAdny World, also inslies that %ﬁﬁ%ﬁ§ﬁi$@ &g%ﬁ t.@ Baier role

iz the seleptien of the ground, 1%t 1% entitled:®Pact S*@@% ank
Hiselon: Anerican %@ﬁl&ﬁﬁg ﬁﬁw ﬁ%@i@gﬁmg dy ﬁﬂﬂ @@% ?amﬁ & Henih's

’lm it iﬁ ﬁ%ﬁ%@%z ; , - : '

*ihe ﬁ@ﬁ% imyartmm% Bew @@@y&@ winein the ﬁﬁ&%wﬁ @%&%@a

is wapldly being developsd 20 miles south of Tuvson, Aird-

BONB. ¢« &1 LEvinm evarywhers gverlies &1l bedrock formations.

HBowever; aa¥livy @@@?ﬁgﬁiaal @mglar@%iaa huﬁ ﬁ&%@@%@ﬁ 8

Bigh m@mmﬁig in %&@ %@%ﬁm : ; .

: Hy the %ﬁiﬁiﬁéﬁ& @ﬁ %b@ g@@l@g atﬁ a@ ﬁ@ﬂ@&y%iﬁﬁﬁ auwv&g
th&% had detecied & promiping high snomaly had been sade grior
4o our acgulsition of the ground. To eonlivm that this was slao
the case with the %@@gﬁgm&ﬁz@tg I wrote Mir. Leoy last Ocetober 17,
quoted froo the artlele da Kiaing Forld, and aaked vhelhey he
 knew of sueh o suvveys 1o date I have &@% ?%@ﬁi?*@ an snower 20
i &&@ﬁm@ that ﬁﬁ Gosn mw%; * o ‘ _

B sgain the mﬁm&ﬁg y?ﬁfémﬁﬁﬂ% WA miﬁlﬂiﬁfﬁﬁég ia 8 hebhe
sicul a&%i¢1@$ &ﬁﬁ mr@&i& givuﬂ t@ %ﬁﬁ_ﬁﬁﬁ%@?&iﬂ&@%ﬁ for ﬁi&a Hlhe



| %wg@ sw%m J:?:. %é%i%ﬁ%ﬁf" @f %ﬁmmgg wﬁl@é @m&ﬁ B ‘%:Emﬁ 4.:1;@
e ALFY roved ia %ﬁ%&mn By Hr Eall, ym@ in Lew York by youe

The @@4&&%ﬁﬁr~@ﬁ %hiﬁ i%%ﬁax @@mﬁ&iﬁ@ more of the &&@&ﬁ&%
of the acguinitisn and dipeovery of Wi&ﬁiﬁﬁ@ and the relative’
,r%lﬁ@ played %3 thﬂ ﬁ%@lﬁgﬁﬁ?@ a&& ophiywniciets iﬂ the metter.

It @hﬁﬂlﬁ %@ ka@% in mind %ﬂaﬁ %w% types of deposite san
nermally be expected in the district, One 2 the beddsd replacys-
ment type in sedimentsry rocke. The Pims déposit is & réplace-
ment of o limestone bed in the avkoss seried. Bovsuse of i%s
high content of mugnstite 11 wss partlenlarly augseptible of
‘Goteation by the magnetic aethod. The other tyya ‘the dissenine
';as@ﬁ Ei%%?&i&ﬁ&ﬁiﬁﬁ @f ﬁiﬁ@é@ﬁg’ '

The ldea %ﬁ%% # %@ﬁ%&i@ af ﬁlﬁ%ﬁﬁi“aﬁﬁﬁ miﬁﬂ?ﬁlﬁ?&%&@m
wdght be present undsy the gravel govering gaet and north of the
‘xﬁm& sre body origineted with Gourdright who, affer a prelim-
Cinery vecounaissence of the éiﬁ%yiﬁﬁ,-wyﬁ%@ & menorendun 3o &y
C Snedden on January 5, 1953 iz which he called attentlen to the
alteration and minewvelizaticn in Red 1111, whioh ip locsated about

‘,_ﬂaig f:1 m&l@ ﬁ@ﬁﬁﬁ#ﬁé% el Pism. In $his memprandun he @%&%&ﬁa

ﬁ?&iﬂa %&% FEAAY i%@@if dows not &?@%ﬁ? to held pﬁ b3
%&&&iti@%, the surreunding gravel ney ovncesl altered inw
trugive rooks &ﬁ@ aggoeie imﬁ w&&%w&ii&&ﬁﬁﬁﬁ of possible
- pangerslsl ﬂ?h@ﬁm

o " Theresafter be. ﬂurﬁmaw studled %%@ gren, prepered a genews
alized geologle mapy and sumprised qia fﬁﬁ@&mg@ and conslusisng
dn-a &am@rﬁﬁﬁam to qu Zueddon of K@@ ary &7, 1857, ie atated:

“ﬁa&aaiig @ﬁm&&w&h'w $o e ﬁﬂ #wv&@% amﬁ ?&m& are net
gufficiently large to ;aﬁﬁiﬁy aﬂy pardlenlarly big riek in
exploration, however, thebe, in combinatlon wi%h & larger
gbjective ~-» Such 88 3 pPerpByry soprer é@g&ﬁi% wona O TEY
more favorable odds for afl explorstion gesble.”

fir&% ﬁ%&@ He suggented @ﬁ%ﬁiﬁg 2 &@mﬁral bloek @f 30 @laimﬁm

g*&&n i 8 *@@1@@1&&& w&yax% by ﬁ@urtri%hﬁ &ﬁﬁ ﬁ%?ﬂiﬁ
. ﬁ@%@ﬁ qatﬁh@@ A8, &ﬁﬁﬁ it 18 sistedy

BIg ﬁ%@ﬁﬁ ﬁz&ﬁ@&&ﬁi?@ fﬁ%@ﬂﬁ@ﬁ ave combined m&ihﬁ the

the two f&ﬁﬁﬁg {1} %het She Fims ore body ip the best and
biggest of i¥s type in the districl, and {(2) the "Ned HLIL®
iz dhe etrongest allieration hone, the infersnse ls mude
Cdhnt there iz & felr chencsd for tHe osourznee of & gravele
davered porphyry copper ore body, ¥e have reeognined neo
atrushurs sy othér g%ilﬁﬂiﬁ&l avidense sugeesiting the po-
sition of cuch & deposid, other then nat 1t would mest
likely be essiarly or northerly fros Red H1ll." (It actuale
g iﬁ ﬁ@r@ﬁ%@l& and northeasterly.)

fen Richsvrd in twamﬁﬁiﬁ%iﬁg ﬁ%ﬁ@ﬂug&ﬁ‘ﬁ TEPUrt, in & Lohe
»@r @aﬁ@ﬁ u@%ﬂbﬁx 18 agwayﬁ, %tﬁﬁiﬁ&z-

ﬁwakiﬁ@ mil £&at@wﬁ iﬁ%@ %%&%ﬂﬁ%, tiae ﬁﬂgiaﬂm B on gaww'
bile is am ettractive ome, and the pwﬁg@rtg should be age
g%&ﬁ@% vi%ﬁ tw% @myauﬁﬁﬁiﬁr af fﬁil@%iﬁb 1t up with &rile



he px agmr%v %& &é&% a@ r@“u &ﬁﬁ e %&&% ﬁf %%& *iw@ iﬁw
ing u@ﬂ?&ﬁ?g Wt he &1%@ vegommended the sognisiid ’ the &ﬁllw
stn and Saumen groups, snd the lecation of almamﬁ && %ﬂ& epen
ares nordh and @&&% mf ?i%%*& gr@&rﬁ¢ %ﬁivh we d4d 1 mmeﬁaﬁﬁﬁiy
‘E?&%X‘W&f 'ﬁﬁ%@*ﬁ_ . ,

¥ne fifﬁ% ﬂ@ﬂ%iﬁh i34 ﬁh@ ﬁ&% mf g@ﬁ@%ﬁ@ﬁ%ﬁ iﬁ ﬁ@ﬁm@&timn.
wish the gr@ﬁm@% was In o letter by Rishard and Courtwight dated
Hovember 19, 199% 4in whieh By, lLacy wae anked for couments cenw
cerning geopbybicel methods thed might be applieable. ¥y, Laey
- answered fhie veguesd in &ma ?&@ﬁ?&ﬁ%ﬂ%ﬁ?@ l@%ﬁﬁr %a ﬁ& a@ %@?m'
' wmh@r %%g g%ﬁ%&ﬁg% : S

1Y is fﬁlt %&ﬁ% %%@ i&iﬁ@% ﬁﬁﬁﬁﬁyﬁﬂﬁﬁi Company %@?@yaﬁ,’
the aven of interest on apen land Thersughly with the sul-
fide replocepent type a%@@aa% egpoeially in mind. They theh
pteked all of ihe ares on which éncmalics gmm@i§13 indige
ative of this %ﬁf@ of deposit were ﬁﬁﬁﬁé,'u may Shen agw
_ﬁﬁmﬁ that 1t would be iﬁf@ﬂ&ib&ﬁ &ayli@aﬁﬁ Bhis work."

, ﬁa Then &amg&m%ﬁ@ Fy aamai&gyaﬁle ﬁﬁ@%& on ﬁﬁaﬁh@r-ﬁg kot
%ma*%ﬁ Seopbysilesl hed in zind a %&%@@&i&&%@é type of Geponit
wben interprebing ihe resulds of its gurveys ead soheluded thed
it did, Ee thew sieted that 1f United ﬁ@@@h@&iﬁal ﬁiﬁ Boh ﬁkg@ﬁﬁ
o our E%%Wi%ﬁ ground {ﬁ@iﬁﬁ it @A&m*%}a |

“W@ avvive st & ﬁ&ﬁﬁluﬁiﬁﬁ %&m&i@x ﬁﬂ %ﬁ%%@ f@ﬂ &mlﬁiﬁ@ P
plasemant ﬂ@?ﬁ%i%ﬁ in that 1t would %& infeasible for up %m
duplieate United %@ﬁgﬁgﬁi@&l &@m@aﬁy # @&@rkg&mﬁﬁ% ﬂuﬂvﬁgww

'1ﬁnﬁ &&%@w “ﬁ@nw&aﬁxﬁmﬂﬁ in %%@ 5BRE Eﬂt%@w he ﬂ%&%%@ﬁ I

“”%a %@ﬂﬂlﬁﬁiﬁ%ﬁ %4 %@ drasn fron the m%ﬁv% ﬁi%ﬁﬁ%%&@ﬁ
Cig thet therd ls no nesd For ue to gonduet geeshysiesl supe
veys ﬁw e ared ﬁ@?@mwﬁ by the ﬁﬁ&%@é ﬁ@ﬁ&hﬁ%iﬁﬁi ﬁhﬂﬁﬁyﬁ.-

The ﬁa@&g@m&g¥ %h&ﬂ* alﬁﬁmig W%fﬁ%ﬁﬁ $he Awﬁiiﬁﬁﬁiﬁﬂ in
. Hari's 1@%%&? 4o the HEiniag Werld that the zeologlests weve
nerely lepking for something for the geophysicists to survey and
Sudge. Had that been the Saps we would noet have %ﬁ%&if@@ %h% gyound
but would have &w&yﬁ¢ﬁ %%@ V?agﬁe% %ﬁﬁ& rﬁwazwﬁ @f’ﬁw, Mﬁﬁy 8
lﬂt &@u' _ Jo , o )

I iﬁ &%ﬁmi Ly 8 %ﬁ%@r&aﬁim& &mﬁ ?@V@&lﬁ@ﬁ 2] ﬁmvﬁﬁﬁiﬁm%&
the mannar in ¥hich, as steisd by W, Hard, the g&ﬁ@&yﬁiﬁiﬁtﬁ
‘kﬁﬁ%ﬁ§&3ﬁ%%& ﬁ&@ ﬂ@@@ &wt new &iw@@ﬁﬁwyﬁ '

A brief ﬁ&ﬂbwﬁyﬁiﬂﬁ of %@@ gﬁg&iﬁ&& gﬁ?&&%&?a @f %Pﬁ Eiﬁ%i@ﬁ ”
ore body, ae fetermined by ardlling, witl asselet In evalusting
the &&ﬁﬁi%% of the @1@&%&@&&@%&%&@ au?v%y %%%w were nﬁ@ﬁ ig ”yxﬁm
potndg i&gﬁ ﬁﬁ@ ar@ %wayﬁ ) .

he mi@&isﬁ %@ﬁg of mi&&wami ﬁﬁiﬁﬁ ﬁ%ﬂﬁ&ﬁﬁ% uf aﬂr@ '%ﬁ%ﬁﬁg-
an upper blanket of exidation snd leschisg, beneath whieh is & }
tnin &1%mk%% af enriched euliides, and Buiow thabt the %u&y af prie
mary sinerslizationg all of whieck ic charasberisiic of dlscomine
ated euyper ﬁ%ge«i%$¢ ﬁ%& sontsots botwesn the flres wnits sre

roughly horisesntal. The top of the blaniél @a,b@ﬁ%ﬁﬁ@ww'@%yi
ment in r%%&wﬁaﬁﬁg &ﬁ#fﬁ?ﬁ s @i%ﬁ@%ﬁﬁﬁg v&wy g &pt wore them




" fﬁ& f&%t throashout %ﬁﬁ aven @f %ﬁ@ f%n&i pi%. %ﬁm de @ﬁﬁ %&1&% the

aurface of %him blanket iz alee rether uniform within thet area.

heeording Yo Courtwight, probubly 95% of the cepper cccurs as dige
erete gralns and spall irvegular usbses. However, there are bodids

2L nassive @nlfiﬁ@@ gf an@r@@ia%l% BiB8 ﬁh&% an ﬁaﬁﬁ% wilﬁm the
ﬁ&@ﬁ #&aiﬁ. - o

Paring lﬁﬁ% bwalve aﬁ@u% ﬁﬁlﬁﬁ wers ér& 1#%, wi&alg and
ravdowly spated. These weve drilled %o gsballow depths 1u & seereh
Tor Lfor i éiwaﬁi@ﬁa of & @imsenineted tyie of deposit, o minepe
slized porphyry was enoduntored, noy say subsiantiel ﬁhifﬁhﬁ nife-
@xmiigm@imﬁ, but the resulds iﬁﬁi@@%@ﬁ the egistence of o large
srea of altersticn snd weah nimerallizstion fan the arkosie Bade

, &%@aﬁ@; “ﬁﬁﬁ@ %wlﬁ@ wars ﬁ&@t ol the ove h@%@a , -

raw%ﬁpﬁ the &ﬁﬁﬁﬁ?ﬁfﬁ af the al%@ratiﬁn B %iﬁ%rﬁlxﬁﬂ%i&n
shunged the opinion of %the gedpbyeieists me to the efficasy of
&ﬁwghfa*@al medhods in the problsm, for slectronogretic ﬁm%-mmgw
netie surveys were couplefed in the latter pezrd of that y&a# and
regomnendations for dvilling mude by By, Sasgert to ¥rs Loey on
Desember 30, In turn . Locy, on Februsry ﬁg 1955, recommended
- to me & yather ﬁ@mgwe&@m&iva %ﬁiiliﬁﬁ yrogran to test the wvarious
anomaliee determinsd by the ﬂﬁxv@yﬁg It sheuld be repeated that
the methods uped were, socopling %o Hy, h&%yiﬂ priey stotementa,
%ﬂmy gapable. ef éw%&&%&m& r@yi&@%&% nt gulflide bodles of ﬁ&@ Pime
yﬁ?ﬁ? % : _ Lo 4

: The @1&&%@@&&%&&%&& aurvey x&&mﬁ%@ﬁ in a%@uﬁ 36 &m@m%li&&

_wiﬁh&m the olainm ayes, with the grestosgt conceniyaition in whal

is roughly %he %ﬁ%ﬁ&?ﬁ third of what is how the pit sres. The v

‘omelies were all 1limeur, the wajority irending northessterly snd

saoterly. Br. Looy comaldered them to be dsused by poesible sule

" fide replacement deposiis, hence reécomsended rother glosely-

gpuced vrofile drilling aleng nopthesouth lines. He believed

 %hat the anomalies %@?%ﬁﬁyﬁﬁﬂ@ﬂ roughly with ¢he apexves of the
?@§la@@m@$% bodive, &ﬂ@ﬁ&liaﬁ I emd 1Y wers t&@ 1&%%&&1 ﬁ&w&@%@»

ﬁ%&m&i; 1T was tested i r&%, waﬁ% f@ﬁr holes rﬁmﬁin in
dopth from 350 to %50 feet. ¥o rephacepent Jeposit wae found and,
& the anemaly is considerably esst of the owe body a8 we Bow

kﬂ@u i%, u@ @ﬁ&@%ﬁﬁﬁﬁ%ﬁ m&&&&a&iﬁﬁ%iamn ‘

ﬁﬁﬁ&%l} I; w%ﬁﬁ% wne the ﬁ@?ﬁﬂwﬁr\ﬁf the %wa, was w&&ﬁ
driiled. The ebjeciive nguin wae & replagement deposit o whieh
 the suomaly was thought to sonform, The objective of the inite

isl series of holes of profile drdlling, sleng profile 43 %,
was, scoording to M, L&af Ty ﬁ@%@wm&mg the relation of pouw-
%i%i@ ﬁiﬂ%ﬁ&lmﬁ&%iﬁﬁ g 453 %ﬁ@ positions of the oconductor sxes te
gheek dips, and to obisin ervsswsectional geologie data%, If ,
the presesnce of & replacvegent deposli were determined thewm oilher
asles were %o be &rﬁi&@ﬁ foy "a wﬁgmé %?&1%%%3&% of @%rike L
ﬁamﬁiaﬁ@ﬁ ’ . “

&@ ﬁﬁ @%aﬁ%é @3} @&ﬁ? 5 iﬂﬁ@?ﬁ%@ﬁ %iﬁn mf %he &m@%&iﬁﬁﬁ
wag that they wers ea&%&ﬁ by posoible linesr replacensnt dow
posits similer ta ¥ima, end his drilling recomsendations all

eonforued % tha ir%&rgr&%&tiaﬂ; In the same lether be a%&&@ﬁ,
! rala%iV@ 4] %&ﬁ%%m nate aay%@x'@mafiﬁc &@ymgi%m: .

et -



,A]52;§. 

"Since B mAgnetic metbod wes proved dnasplicable bo
thig problem in the Zsst rise ards, ¥& bave at present no
geophysical nethod that san ald the geolagiset,” :

Ihe Lhret hols, Bo. 16, endtuetersd the firvst eulfides of
Gomoerclal grede, as d4id the sther thrse holes drillied along
thle profile. However, the ponitions of the intercevts, and the
- Fasults of all subyequent drilling in the ors body, proved that

the mineralisation wad net that of a Limesr replagehent deposit
With elesp dip eueh s Fime, but was the secondarily eariehed
blanlet-like top of the disceminsiad depasit,. This is shown by
- the Faet theat the bop of the mineralimatisn in the four holes

of the initial BEPLES, eovering & 300=Lobt pegment of the profile,
wie at the sant olevetion in all four BOLOE, o -
L After deVermining thed ke holes had encountered B oL G

Oreless hopistntal blanket of dipdeninated nineralization I pur-
posely nsked Hr, Lecy whether or not he hag & methed that could

- . detect auch an ore bady. He steled thet he aid not.

PR There is BGlitionsl evifence to teéke inte scsount In evale
. uating the significance sf the anemalles, which wore the bdasis
ol the geophysieistas’ elain e & digeovery, se iadicsters of the
. Hiesion ere bodys . T R o :

5 Firaty in the profile of the digtovery dnewsly I, 4% ¥, in
soven holes coverinsg s seetlion lemgth of 1250 foet, the ssue $vpe
of pineralisetion was snseunteved 4% slovetions thet hed s overe
2ll warietion of ool more then 25 feet, There wers ne snomslics
in the wvieinlty of fwo of these holes, yet the same tyve of mine
eraligation was sncounborsd, ) Cheel L e

S  Bevord, 18 the erratie distribution of ths 20 anonalieg. -

e majority are lovsted in peughly the weeters third of the pit

aren even though the sdneralizetion is Bure-of-legs continuous

Shrovghout thed ared snd cevtainly s as abuntlant in the snste

. exn twoethirdes Bome of the enchalies are cubtside tue limits of
the oxe bodg, - . o T T T

a Thivd, theve are no sponulies doyréppondiss to the abunde

- ent sulfides thatd scouy along the Last Peuld, This is o vertical
Fault wreceis that tevwinatos the are body on the cent, Jophw

dnge frowm the Hast Fima shafd, acvopding o Led Richard, oncounte

sred answive sulfides lylug aleny the faglt thes in places are

1% %o 50 fest in hovigontel thiokness, The dapth of the eulfides

is slightly less thas the sulfides ip thg dimcovery bole. It i
C precisely the livesr sulfide bype of deposit that Ere laay Lt

. Visloned as obusing the anopaliieg, yet thers is no soyreasponding
-npmaly even though the entire aves of the maesive sulfides was
eavered by the snrveys. T PR

&g limear sulfide vuplécement bodies sorrelating with the

. angmslies were not encountered ae sxpected, other gxplanaticns

- of the asnemalies, which shtempt te assdblate thovwith the $ype

- of mineralisation that was diseoversd, have baen advenced, These

S to me seem invelved, vagus, elusive, and ns belng afvenved in the
hope of salvegling whatever rembins possible of the basls for the

alaln of éi@@ﬁ?ﬁwyw'Tﬁ@y\%%f&%ﬁiﬁﬁ_&ﬁ”%%im@iﬁﬁﬁ produst of gube




Cdeetive thinking Qg%ﬁﬁﬁf%k&m'@%ﬁa%ﬁ%@&'&@@%$ﬁ:ﬁga
, The geuphysielsts Gsserve the full arcunt of credid that

Cip due thom fov the depth te waleh the diseovery hole was drile
Cled. Had we not fyllowsd their régomendations dn drilling fov

the snensly wo mighit sot heve drilled do e depth of the ore
Body, uh 26 48 not ikely +that thls would heve been the cese
faw we knew of the long inievespts of dlesgmineted mineralissbe
dsd 4o avkese Thet Uniled Seophveles had gotven in %he hanginge
wall ol the Fimo ors body, sud ve bhad enoountersd lsached Tk o
Pplng in arkose in several of the ghallow holes drillisd prior o
the diveovery hele. Bat this really béside %he poin%, for the
‘guestlon that I an leousaing is taw guount of ¢redit due the
seophyeivists dn the discovery & & resuls of ths stlentifio
Capplivetitn of gEbphyeionl m%hﬁé&q - '

. Iysluating, ohjsehivaly, the resulie of the geophysieal
purveyn, and b resulte of all subsequent drilling, the only
logizal conclusion $het can be reached Lo that $he sneountering
of mingralization in thw digseovery hole wes not due Lo the ouse

sespful selentific spplidation of goophyslieal netheds, but vath-

o er way purely aceidentel. Hed the Dole been drilled anywhere

within the limite of the propesied pit, without regards to the

- positions of the smomalles, & gimilar discovery would have been
mede, Yeb this i the sole basle for all the credlt of diboow-

ary olalmed by the geophysicel depsriment, and reveals the menner

in which "o geopbicel surveys pinpointed the iuporbant new dis-
- covery® as elaimed by Ny Eard in his publiched lelter,

© 7 Betsuse 6F the luportance 6F Hission the wining profession
-ehould be given a tree perepeciive of the menner of its discove

ery, and tue bedy of geovhyeleel solentipte should be set streignt.
Bt above all the full recognition of the eredit dus the geologe

- ibts of the Bouwthwest should be given net only within the come

- pEny bub elee within the genersl professions o ‘

been miminforwed through published
stutenents, the omly proper way im whish to correst the sltuate
len is by mesns of a published conprebensive Isotusl article prew
pared by & competint and dlginderented persen who has sccees Lo
- Rdl perbinent detes o L ' : o '

he the profeesion

’ igﬁﬁﬁévﬁ%wﬁ‘%ﬁﬁ3$#

. - RS L ¥ Beolemdweny



Menlo Park
October 6, 1960

Dear Xen:

Thanks for your letter of September 8. It corroborated my
recollection of the preliminary, or initial is better, steps at
liission., With your remarks, and Harold's, and the data that I
have here I1'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 Bl 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 expectec. 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'11l be busy from now
on., And I believe it will have practical value also.

But to get back to Mission, the August issue of Mining
World whic in effect gave all credit for even the inception of
the idea to the geophysical department really touchdd 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 culprgts 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 delingateédd, and especially the east bound-
ary fault.

In Salt Lake, as soon as 1 became convinced that the geo's.
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, Owen 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 T go ahea%ith this thing, and I thiflk I will, I'm
not going drag you two into 1t, as 1 tola Haro%d. I can't be too
cptomistic about gettlng 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.




® ®

Menla Parlk
Bemtember 3G 196@

DetriHarolds,

I -enjdyed your lester of the 20k and Lo laarn rabout yonr
New home, and that: Jemes iswdeveloplng normally.

Eefﬂre getting to other matters, I'm lntereated in thHe
letter that Lacy wrote stating that he could BEE‘nqrrE&Eﬂn ‘for
doing additianal geaphyalaal work in view of what. Uﬁited hEd gl-
ready dana, I would like & copy of that 1etter, or at least of"
‘that.part, if it is pussible to get it as it answers a state-
ment: -mads by Hart in a detter to the Mining World. In the Jan-
ua_ye 1958 issue: 1t was stated that Asarco's. diacovery was the
result of "geologic projection of known ore hndles in the near—
hy Pima Mining\ﬂcmyany ‘and Benner liining Company -mines." You
probably sav the article but I was not aware of it until George
Aregall ment me a copy last week. Hart, rightfully, wrﬂte them
calling -attention to the fact that the d1scovery-was not the
result of nrojecting known ore. bodies. He, however, continued:
"The fdet is that Zast Pima ie. a new discovery, which is the |
Teguld of a well coordinated exploration pragram, to - which val-
uable contributions have been made by -our Geologlcal and Geo~
physical Departmenta. The principal geoliogical contribution was
to select and recommend the area for careful investlgation by
our Geophysical Department, Information obtained in ‘geophyaical
surveys pinpointed the imporitant new discovery..." So ap parently
all the Ceological Department did was $o0 recommend to the geo-

physisists that they start working on the area, and that depari-
ment CEIT1Ed the. project through to completion from there,

By the. way, neither of you told me whether or not "éarlier
genphyslcal exploratinn had getected a high anmmaly in the area"
ds, Teported the August issue of HMining World ‘which touched off
thls crusade of mine. I know of none and yet I faintly recall
a, survey containing a high which seemed to correspond to &
rile of" nagnetite on cne of the ¢ld dumps ‘along the eapt side.
of” Mineral’ Hi11, - where at one -time there apparentiy had been a.
small smelting furnace. I'm sure Asarco made no survey yet ‘the
article intimates that we had and that that wag what apurre& our
1ntereat.‘Incidentlly, Avgall said the: Articlé had been cleared.
by Hall and a“man named Pope.

date of completiion of "the gravity survey, gnd if 4% isbhct true

-And. whilte were at 1t I would like to know the approximate i
that the ore ‘hody Had béen pretty well nutlined by that time.

ﬂlcatrnn of ‘the maﬂsive sulfide at the eagt end of the ore ‘Zohes

In your letter you stated tlhiat the EN gurvey gave no in-
vonld thaf be: the*mineralization encounted dr-holes 1j4 and 142¢ /

'g,cf Mining warld touched mevﬂff praperly. Boh
may have %een nnotently: lead into his. preaent positic hy Hﬁft,

hu¢ I douht it I writé to Bope wbout this mattsr afier col-
I%thng 11§y ev; derice, you won't know about it (for T Fon"E

want to .Stabt ai. interuccmpany argument. You mlght hear :@botit it later.
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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 make 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 %ka$% is that the authors of
the publications, mostly U.S.G.S., were often not too specific
in recording strikes so I'm confronted with such generalities
as "the fissures sirike northeasterly" or that they dip westerly.
That doesn't help much when you're plotting the strikes in 5°
segments of grc. 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 an
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 6'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 a2 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 sinch compared to this.

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

Tell Ken I'11 answer his letter in a few days.

e



" M. K. E. Bichaxd, {
- Bouthwestern Mining Déperbment

- Degy Sir.

£ Geologlet =
american Suelting and Refinlng Company

¢ 813 Valley Nebional. ’.thildii.ﬁg
iemsmn, M&z@m o

This ia m a'b‘&emyh to answer, wiﬁhﬁ.n ot 1in1ﬁ'.ations, 'bhe quastims
on the subject of electromagnetic surveys in your ledter of April 1, 3.958 o e,
More concise a.nswers m ‘bhe pafsb ha.ve a;@wren%ly ’been ineffectiva.

Fi:cst, I wﬂ.sh m apnlagize :E‘br Ty fe.ilure te note and delete ﬁhe inad-
vertent reférencs to "the Fast Pime discovery antmwaly" in the fifth paragraph
on page 1 of My« ¥ B, “YicDonald's memorsndim of February 19. Cewtalaly a
great deal of peologic data snd geologhe evalustion ‘preceded the recormendation
%o dzdll the discovery hole in Hlectromaghebic Zone I et the locasion of D.D.
Hole 16. We all lngw that the facts of the well coordinated exploration pro-
esdures indidate that this was o geological-geophysical di.scavery and nm: due
exelusivel;r to ﬁhe t@ahniqzzea of ei*bher one m* the other;

United f}aayhy%“:iaal disccverea ‘the Pma; deposit thmugh & magnatic recone

‘naissance survey, folléwed by elecktromagnetic chécking of the wagnetic anoma-

lies (nate the ma@zetin and electromsghetic curves in figure 4 on page 200 of
the Februsry, 195% issue of MINING ENGINERRING). While I do not wish to dis-
credit the fine Jjob Urifed did, it was ASARCO's superior knowledge in the mining
geology £ield that enmbled it to mske s geological-geophysical discévery where
Uni‘hed's straight geoph;ysieal approach misseﬂ *I;he fmst Pima, ﬁepmsi’m T

I think discussinn o elarify 'hha rcla and t!ae teehnmal aspects of
ueophysics in exploration will be on o Pirmer bagls if we both Flrei admit that
we do not kiow of any perfect and 1ufaliivie explovation method, geological or
geophysical. Missing a target or intersecting barrven though favorable structures
or minevglization trends when dvilling in & blind zone on either gevlogical -
extrapolations or geophysical snomslies 15 certainly a commdn experience of
geologists and geophysicists alike in the field of wining explovetion. Further-
wore, geologlsts must realize that all enomslies for any one geophysical method
are not exactly the seme. It i appavént thet this ie the main resson Por your

" misunderstending of the ‘electromagnetic Surveys in the vasin and renge province
of the southwest U.8. Geephys:.cists clodm the sams right to interpret, evaluate,”

classify and rate the encmalous geophysical date a3 the geologists c¢laim For
geologle deta. Theve ig one move step in processing geophysical data, and that

is correlating the results of the measuvemenis of physical propertiés with one

or mox-e of 'bhe genlogica.l factors that my produce ‘hhe a‘.msmalaus conditions.

. duuu»w u-&m -u&un- q-n-n-

As you state {(by inference, in pamgmph 5, page 1 of ;mur letter), the
E.M. Zone I conductor complex may be dwe to interconnected veinlets which is a

 structural coincidence. We have postulated this for some time, T mmgraph

3 {point 3) on page 2, you state that in this Zone I aren there is ... "ordinsry
disseminated mineralizatiun wh:.ch dzill holes ha‘ire shawn to have no distinetiv:e

e« 0 Ty T



condition of minefalogy or structure to explain the anomsly." This is snother
case of inadequate data which cennot produce an indispuable correlation. The
logs of the holeg indicabe many velnlels up to 6 inches in width, bub weny more
steeply dipping ones could be wmissed in the dydlling pettern and no one could
predict the contimuilty, or lack of comtinuity, from the drill cores. Although
velnlets, disseminabtions, and massive sulphide lenses alike ave illustveted as
>0,W) Cu zones on Mr. Kinnison's sections - and certainly I do not infer criti-
cism of ‘the necessary lack of deteil heye - major structures are indicated. This
is the only basis for pustulating the possible brénds, the average spetial ori-
entation, and the conbinulty of the veinleis noted. I have plotted the axes of
folds and fault traces at the botbow of the ledched zene from Mr. Kinnison's
sectlone on & plan wap. The tvanspavent sepls electrowagnetic mep (copy &

which I gave to you last Sepbember) placed over this structural plan mep indi-
cated a correlation of the east-weel and east-northesst striking Zone I conduchor
axes with corresponding axes of the relatively gently-folded anticlinel structure
in that eréa and the two rorth and north-northemst striking conmductor exes cor-
relete with cross-folding anticlinal axes in those 4wo corresponding directions.
It is quite possible that tension fractuies related to the anticlinal crests were
mineralized and these may constitube the greater port of the conductor complex
effect. The east part of the ore Yody is sc complexly faulted that the elec-
tricel conbtinuity of fhese tension structuves, if they existed, and other possi-
bly csnductive and geometrically favorsble mineralized styuctures may bave been
‘destroyed. (Some relatively wesk cross-overs and end effects were noted in

this area bub we¢ did nob, and will not now, merk them, as their lack of continuity
and thelr low intensily would not meke them reliable indications.) The fact
that we apparently camnot detect the faults in the eastern ove avea of the Bast
Pima deposit electrombgnetieally would indlcste that the materisl along the fault
planes has low conduckivity or it may be discontinuous, more conductive material,

The minersilzed tension fracihures suggested as the major factor in the
E.M. Zone T conduchor complex would be related to the antlclinal folds. The
ore 18 wot confined to these upwarped aveas, but cccours in flatwlying beds and
synclinal aveas ag well. Weé could not expect, then, to obtain these stiong
ancmalles over the enbire areal extent of the deposit. The occurrence of the
‘anticlinel structures within the ore arca is again colncldental, although it
could be avrgued thet the strong folding and faulting in the general aves was
one factor in the émplacemsnt of the general pervasive minmeralization amd of
the more concentirated ore mineralization zones. The fact that these anticlinal
- structures do occur within the oie ares, however, would explain why the velated
tension fractures would be wmineralized snd thevefore highly conductive. The
same fracbures in en uwmineralized avea would be weak to poor conduchors and
would most likely not Be detectable electromagneticaly at any apprecisble
depth. Again, the sameé tension fractuves in the pyritized, very much woye
weakly mineralized, hydrothermal slteration envelope of the more concentrated
privery ore zone mineralizstion would in bum be less completely and more weak-
iy eralized and therefore productive of correspondingly weaker elechromegnetic
‘anomalies. Afber all, the initial drill holes within the ore zone on the Plus
property were located on o maghotlc anomsly with au associated strong electro-
magnetic anomaly, The coineidence mist not be so rare, vhen it is consideved
thet the initisl drilling in ore within the only ather - though probably rve-
lated - known burled ore deposit in the district was located on enother strong
electromagnetic anomgly. Cla ‘ ‘ P
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The above brings up the matter of sulphids concentrations. In the second
pavagraph (point 2) on pege 2 of your letter, you state, in refevence to glec~
tromagnetic anomalies possibly produced by sulphide veinlets in some wanner
intercomected: "This may be a function of the abundance of sulphides in general,
but the ewm. method mskéd no dlstincbion betveen copper avd lron sulphides."
Since a wmethod of assaying material withowt obiaining a sample hes not yet been
devised, I should think that 4 method of loecating drill holes over a possible
concentration of sulphides imder several hundved feet of ovérburden would be
of value. This indication of o strongly suggested target of metallic sulphides
for the location of dyilling is all that has ever been claimed for E.M.Zooe I
on the Bast Pinma property.’ Thewe hes been no claim that we oublined the ore
body completely, that we intdrpreted exact geomebry specifically nor as & whole,
nor that we elimingted ground through the electromagnetic surveys on the East
Piws property (see my lebter 6F Sepbembéer 28, 1955 to you on the gubject, "Hast
Piva Aven, Geophysics")e ; e o

s et agh vt b o 8 e ok W

 evasEven though the hydvothermal alteration is pervasive, o primery
sulphide deposit of ove grade involves z concenbraiion of suiphides ¥with, st the
least, a gradual decyrease oubward from the ore zémes. Newmout's pulse potential
work in wany places, Including Cuajone, Quellaveco and San Jose, indicate de
creasing metallic sulphide wmineralizatlon outward from the ore zone centers.
Our similay indueed polarization tests &t Hest Pima indicate that the sulphide
concentrations ave definibely greater within the ¢re zones than they are oub-
side of these zimies. As you know, induced polarizetion potentials are propor-
tlonal to the total aggregate suwface ares of metallic minerals.,

Until our recent development of workeble lnduced polavizetion equipment,
our most direct surface pethod of indieating possible concemtrations of metallic
suiphides ad drilling bargdhs has been electromsgnetics, Both gravity end wag-
netics are vwsually used for move indivect fndiemtions of rock wnits, such as
the distribubion of the post-mineral and Pre-mineral rocks on the Sen Xavier
Reservation. Cases of informatblon wore direstly related to mineral concentra-

“bions, like megnebics on the Plme deposit snd gravity on the Bast Piwe depesit,
are the exception vather than the rule in prospecting for sulphides,

- We con recommend electromsguetic anomalies, such as E.M. Zone T at Bast
Pima end those obtained over the wmineralized zones on the MedMillan project,
with o high degree of confidence, When we obtain lowver degree (rvelative to
depths), bub persistent, dhbmalous zones, such &s the rewaining five on Bast
Pima, snd those on the San Xavier project, Cocio, Red Hills and Bethlehem, we
know that they could well be produced by lesser conduebtors with favorable
geomebry. IT they it into possibly favorable geclogle conditions, they must be
considered as structures indivectly velated to mineralization, or to mineraliza-
blon with largely unfavoreble geometry. This Iz similar to blind drilling on
geologleally projected favorable structures or minérelization trends, except
that the target is defined electromagnetically in the geologleally blind ares.
We do not expect highly favoreble probabilities with respect %o mineralizeiion
In these cases sny more than geologists can expect it on long geclogical pro-
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In the interest of improving cooperabion between the geologists and
geophysicists, rather then to promote dissension end wasteful competition, T
have tried to avold the argumentetive attitude in thé above discussion and
o enswer your questions as frankly end factusily as possibie. Further, in
the interest of this eodperation, I have npt confined the discussions strivtly
to electromagmetics. The other geophysiesl wetheds applied on yowr projechs
have been mentioned as well, d4s there appears 40 have bsen mubugl agrecuent on
their contributions. I wish to emphasize these contyibubions, however. I
hope it is realized how good the gravity ouwbline combrol eould ke for cxplors
agtlion drilling on the Fasht Plwa deposit, The fault boundaries along the east
¢dge are clearly indicated. The gveben between the B and D-C foults 18 indi-
cated. The possibiiiftiss brending south into the Plms Mining Company property
from ovr Kino No. 1 area-is indicated. We do not have control on the Bamner
Troperty between our claims and the Reservation so that the gravity pictuye
is not complete heve, 'The only pesition where possible pit ore 1s warked
gradationally, rather than sharply, I along the southwest edge. This could
be expented, as the gensral, moderate soubhwest dlp would produce o gradusl
diminution of the gravity effect in this direction, .

I the gravity survey had preceded sll drilling on the Reservatlon,
we undoubtedly would bavd corvelated the. graviby lows with the magnetic inter-
protetlion of posb-mineral voleanics. The additional area of the gravity lows
would have been sbtribited to non-megnetic voleanivs, The shallow drill holes
would have been concénbrated in the pre-mineral rock avens and advenced inko
the edges of the post-minersl rock avess. These edge holes s plus & feowr verifie-
catlon holes within the post.mineral rock areas, would have sliered the gravity
Interpretation to indlude the post-mineral seml-consolidated sedinents as well
as the voleanies. As it was, the procedure, except in the exact timing, amowmbed
to almost the same end result, I hope everyome yeslizes thath, withéut the
aercuzgnetle and gravity outline of the post-mineral rock distribution, a
great deal of shallow drilTing would have been requived, inciuding edge holes
on less than the 2000-foob ¥rianguler grid spacing, to produce the same com-
Plete outline of these rotk distribuiions and the complete coverage to pro-
tect agalngt windows of presminerel zock, . 0
. -.g.'-muwﬁ-umu,;..u..gqf..gfh-mmgfgyrﬁgn?w&—msa '

I would like further to call your abbention 0 the fact that the M yst
shallew drilling progrem presented for the Resevvation project ignoved the muse
of the acromagnetic ontlining of the pogt-mineral, magnetic volcanles, as well
as the possible use of the geophysical surveys 4o be copduched on the ground,

- This indicated thet the shallow drilling progrem wes placed in divech coupeti-
tion with the ‘geophysies, rather then integrating oll methods into a single

- coordinated program (see your letter of Jume 1, 1957 to Mr. L., H. Hart on the
subject, "San Xdviey Reservation, Proposed Beploration'). In other words 2

thers hes been & petrogression in the exploration philosophy that reswlied in

The well coordinated geologieal-geophysical program that 1o turn resulted in

the discovery of the Bast Pima orve body. Unless we leayn the lessons Illustrated
by the fachts of our own case history, we will lose the geological-geophysical
coordinatlon necessary to compete most effectively in the competition of explore
ation for wineyal deposits in covered aveas. = . :
e e N - Veyy truly yours,
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Mry KXo B, Richari, ™' ® S ologist
Southwesgern Miring Y- f -

A-arican Smeliing and K- ~ing Campany
A13 Valley Rational Bans ~:ildias
Ticsan, Aritona

Dear Nir:

1 nave roview-. Mo, O, T, Moreteor 'y report, of Pelrary ) on the sube
otct metterse YU lndicat s an ALrirei o Lo Lol L il puet e Ligehe aod
alt et of the flall Leohes ques b cotcify voese  ffect.. The factual results
ere clearl; definid G- ~oo5i2he Lol TroaLiong are well Tunslaerci. Such a
prosantation r\ciltt.ar,m Aorbi - Alszuseiace 1 shodld like to llscuss the twe
weat important volnbe, e ;) LieoLlrlve 0% tue clectramagnetls cobduetor axes,
and 2) the geologisal corrviation, o7 bL.¢ _mase uf Uhese anasaliede

Urienwabion of cpadustor Axes

Elac.trmm {¢c surveys in the past hav:. been cuafined Almost exclusive~
1y %o the search for planar sulphide daposite such as veia filling and replaces
meats, contact retamcorp'ii: lsposits aad replaceneats of favorehle horizoas, aad
to pass!ve pipes and blank ts. ALl of theae dave & awre Sr less definlte geouetry
aad sppreciable downe=dip ~xtent or lars zasse Tas application to continuously
interconnectel stockw cks f vegnlcls 1 volves nev conceptious on which there 1s
naturall, very little experitental am “eL (nf .roati oo.

Iv fe concelvan s ande~ M lautar ccadltior et the profile arrangs-
ment and the transmittererecsiver Lechos g could energize dominantly 1o certain
directions cogtrolled hy these impresse! survey faetors within the linlitssiens
of the mgjor trends of thic tWype cf mineralization. This is more true of the
nobile treassitter technique, in vhich the trensmitter-receiver kine 1s mainteioed
at right angles to the profile direction, thao it is of the fixed trenmmitter
technique, in vhich there !5 only oné poiat on each prcflle traversed by the re-
ocelver l‘or vhioh the tranmmitter-receiver line is at right angles %o the
Whereas the conducter angle at 90° to the profile 1s eaphasised 1o & certala ex=
tent vith respect to magnitude of dip engles obtained, detection 1is )oblim wp
to squte sngles approaching perelleliar. Our subsequent detail technigue of
setting the trensmittar on the strike of these odnductor axss serves as one method
of distinetion with respect to comparetive comtuctivity.

, - e exmployed toe rued trenmitter tachaigue on the original survey along
north—oouth profile lines. Therefore, I believe that wve have established that
the najor conductors have an cast-west or slightly north of east strike. 7This
does not establish that there could oot be fair to good secondary conductors with
northesouth trends. Therefore, the cast-vwest profiles vere run in the area con-
fined %o Zone 1. The mobile trunsmitter technigue was employdd on this survey,
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which may nebl “mrgite asi oo fore ‘widoatyr coadaclLure AL ACr A angics Lo tfw
vastevast pr_f;_.u Wig-zse T 0 MGE wloswrlive, howeWer, Wiul’ Lae Loesn
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CRABE L e YD vio Acarallss

Thet Pirss [oint & lear up ¥ e o the Llet 7 onndaclard fOr the ek

dip angls techaljue giver n e artici: "'l'ha Inductive Eleclronagizttc Mool

" .

Aprll U % Thul ezl s I the ot rlao, thls foos Bst L2 cecloginal
nonditlions that ol ' W 2oed by L L Qe WiIboubt rerard Yo v rangr

Sf Urogqaennlcs m Ll (L, W U D WAL~ A SV 1 R OIS o LIV LIRS >4
the oo condo Yur, oLl T Yo Lt e e guenn f,,J B R APE I VLY.
deapths Lf 'hnau. Thoar Lo TRV R, Loaen, Ll roatrion She el L gaolorloal
eonductore, "ov loe froquel L S o LD Jtemt o epthe of «..Sl.l, egpecially

teading to cluinate the ilonl- soaductorse T lruequeacy > 1.0 cps is come
parable to ours &t 100C cps. Thelr 3%(C eps and TOOC' cps frequencies are -
preciadl: higher And . >ul? muge: i=stervanl:s respises Iy rmedle conhctors

such ag tic tanlic types. Ada.1, e depths of burias n Vhe arsm tney surveyed
reaged fraw O o0 50 feel “or the wost part «hereas « are isaling vith occasionally
150 fset to rrimar 1y 2o~ %raa 20C feet -7 alluviur at Bast Plra. The Alfference
in the 2epth fector I: s..%= >viazatory £tk regasi 40 the regponse of nediurm
conductors.

The . above clear~l: n.i’ naten vol"t'n* filled {nodc cnaductirs of any
dimensions or g :mﬂ-t.ry I Coelierel . %or L' mones o7 hiph ii.; aagles and
troat polar pofrbe of talfi-:too. (ax...m. 2t mlaiea), fod!oatiog 200 to 00 foot
depths to the Appraximnbe upme = conductor ax..c st East Plma., 1t certainly elimle
astes ‘onic conductors < % 5 iownedip o~ vertical extrzt a8 sut-surfice solution
paths at bedrvck.

The mcm;endl 1an & uindast 2 Ll» "tv*xug%t;': FUrVE/E 30 T b.l.n. Pima
properdty Wms bLased ¥ appdeny (AL o LS chilewvent ﬁsnx-mg or fau.ting

-and similar mrth-w.zcﬁ se-dudary sbusturer & the xore heavily mineralized

scnas in the snd Miperal dill min~s. Trese apparently acted as sulution
channe ls for the heavier conecertrat on: oF sUlphlds mineralivation fraw which
ras In favoreble rotk horizoas could levelop. wWhether or oot suck structures
in multiples agted as the main feeder chaanels from vhich décressing ninerslisse
tion could spread outward in the forz 5f replacemsnts in favoreble impure limey
horisons and as 1icsemisetions amd weinlet stociwvorks im spongy and brittle roeks
such 88 arkose, or shether trere wvaa & more pervasive Wpe of mineralization
supsrinposed, the) ar« siill our dest baslis of explammtiou ~f these slestro-
magnatic anomalies along sonss Sf greader concestrations of minsralisstien. Tals
is true, vhether the effact ma be atiributed to mofe or lrse solld Mﬁn
or o A ccemtrat!or T jaty oo el wioliztlc.

It mhould b emnhasiznd agdln that we would nﬂt 2ipect to indicate com=
pletaly disreninutsd mioeralization. AdoLher polot o h ampasise’ Ls that the
electranagnetic conductur ex:s mark oly tie Lines near t.he top uf cunductors
and that area; lowo dip are a0l mtliwed o Ay meaaser that could be related W
the electromagnet!- effects Therufure, holes {utergecting ore at down=dip loces
tions awey frx the conductor axes I .wf «ﬁcpmve the v%iue of the method.

l



Mr. K. 5. Ricuard = : — ~ LAst Fima Area
Pebraar, 20, 1.4

PN Porther egpmgis m .5 e mad. ) 4 & -out Ve Lrle Ysgugslon L Yo KT
wI Lo the ast Pira propecty arc sadwld oot r- b rrlnAnAL Ly apy it Lo ther

Areds.
Concl s Lons

Atbangt v sieh S ENCOUrAE Tone Ll ses Lo lcal s gfrationa A3 o
¢ possible ommses .7 the jeopiysical ancmalies, ° hope the abov: discussion will
_ clarify the technical asprcts of our lateryretations so that ve o not became
e oonfused with tou mary pos: iuls interpretat.ons, The ‘act remains that the
' electromagnetic plis tie ygra. 5 MIrveys “av:e odioatsl sevarel areas, of Jhlel
d Zone 1 is the most izpreast W, #hich Ry serve as centrai Loeatims frar whieh
’ {40 progrese outverd og & plan of explorst. o and levelopment 1milling. Some of
thas: aromalous ar~ems, 1% ~e,ull. ave DEghL. ¢ A requ.ite oady onk or twe holes.
This “oild sear to be & Lot L sxgloratior pasiers. Ab:r, »7Lir these areas
bave deen cxplored and deve ored, {f the laster is warranted, Hrosde-scale recone
Maissance drilling nignt be .u orler %o el!minate or prove the remainder,
4

Very Wruly sours,

R. Jo Lacy
RJLtsd
octl. Ho Hart
¥, V. Richard
W, R, Landvenhr
Te Ao Boadden
B.CoMorrison
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EXERFT FROM Report dated September 17, 195k, entitled:

PIMA MINE
Pima Mining 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 does 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 known."

"Porphyry-type 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 %
appearing rock”, described as hydrothermal quartz-feldspar-mice in the ar- i
kose. This Lype of "alteration” is closely associated with intrusive centers |

in at least two porphyry copper deposits: at Ely, Nevada, and at Bingham Cen~ %
yon, Utah. Acom rdingly, its presence at Pima may be of some 51gn1flcance {
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. WEMORANDUM FOR:
Wr. T.A.Snedden

o js?m@maﬁ mz.z‘i?

N @his wiil cﬁnza@m with Mrﬁ‘? V ﬁiahard'ﬁ P@qu$s% fow an

. astimate of the eost of drillihg, and & mep showing the locabion

of proposed holes in the avea which lies north and east of the

Pl@&lwlmﬁng ﬁ&mpany alaxms, amd which we neld by eiaim 1osati@ns j
ar aasaﬁ,~ﬁ~ ‘ X S

o The arsa iv @nﬁire*y avei~&mﬁa@@é, and 1t 15 antiaipated '
that gravel depths will ramga within 200 feet. and L0O0 Peel,

averagiog about 300 feed. The ijeetavﬁ in deilling is 30 find

‘& buried cénter of st fongew alteratlon-mineral ization carrying

- better @i&ﬁ&miﬁﬁﬁ@ﬁ copper sulphlide valugs than are noir known

in Pima's ground. Alsc, there is the addibional chance of en-

countering limeatone replacement ore like Pima's maln ore body.

A our informabion now stands, theré are Ho recognized structures

 or trends of disseminated miperalization in Plma's ground which

S gcan bhe pr@aaﬂﬁa& into our groutd with any agdurance of accuracy.

Under this eirfsumstance it would be pogsible o spend considerable

' vmam@% ggplmrin? uh@ ﬁu@phide zcn& in mnr wf@ﬂﬂd aﬂé snili miss an

. ore body. - : . : e g ‘ PR

Pima mﬁnimg %ﬁﬂ amy h@g demﬂnatrat@ﬁ %hat; by eﬂmblﬂimg

mud circulation and mil»wel*«typﬁ robary rotk bits with a con-
ventiondl diamond drill rig, the ‘grével beds ean be drilled very
rapidly and @ﬁﬁ&ply. ' Ualng this system we could obialn in-
Pormation on the character of al%ewatianwmia@raﬁiaati@ﬂ in bedrock
over a large area at relatlvely léw cost., The plan would be ¢
obbain only 15 feet or 20 feel of Bedrock gove in each hols &zﬂ
then sbandon it. With this bedrock information from the 10 shallow
fioles, located as shown-on the attached map, 5 additlional holgs
could then be strategliscally spotted for the maln objectives of éx-
plaring deep into the sulphide zone.  The chieap information galined
Trom the shallow holes would greatly inerease the likelihéod that
the deep, more eXpendive Holes would be posit ioned so as to provide
- the best information., I 18 intended that the first three locations

(As E anﬁ C) ahaml@ ba ﬁ“i:&%d r&@a@ﬁ&@sa af‘Wh@%ha? tﬁﬁ b@ﬁf@ck
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B e J. H, COURTRIGHT -

| WESTERN MINING DEPARTMENT
© . Salt Lake Oity, Uteh

January ll, 1954
= AIR MAIL

Mr. C. P, Pollock Exploration,Manager/ .
American: Smelting and Refining Gompanya7if
120 Broadway - e o T
'i-iNew York 5, N. Y. “f%v;.w_ ,C”"'

TR DT T L R e ARTZONA, PIMA COUNTY
S T WO e e ‘Pima Distriet - _
PORPHYRY GOPPER FXPLORATION

S Dear Sir-

As you know, we. have acquired a con51derable amount of- ground easterly
from the Pima mine, by lease and option and by claim location, The enclosed map
shows the Chilson’ ground, pon which we havs an acceptable lease and’ option; the
Nauman ground, upon which we have a lease and’ option the terms of which may not
be acceptable; and the claims which we located, The map also shows the ground
owned by the Pima Min1ng Gompany and the United Geophysical Lompany.

; The acquisition of this ground is based upon the possibility that it
‘may contain 'a copper deposit of the disseminated type. 4As the drilling campaign
that will be necessary before we can determine whether or not such a deposit exists
will cost a ¢onsiderable amount, I think it is well to summarize the factual basis
_ upon which the project rests. —

The possibilitv that a commercial deposit of dlsseminated mineralization
could exist in the gravel-covered ares was first called to our attention by Mr,
Courtright in his memorandum to Mr, Snedden of February 27, 1953, His belief
that disseminated deposits might exist was based uﬁdﬁ“tﬁgmﬁrﬁﬁghce of mineraligza-
tion of that type in arkose outcropping on Pima ground easterly and’ southeasterly
from the Pima ore body. Referring to the ax1stence of deposits, both of the re-
placement and disseminated types,’ in the area, he states, "The chandes of finding
either type of ‘deposit are; however, quite long, being based on geologic permissi-

B “lbility rather. than probability." This statement was made before we had access to
fﬂfﬁthe records of the Pima Mining Gompany. SR :

Later when the Pima Records were made available to us, it was learned
that disseminated minerallzation in arkose was ‘encountered in several of their |
" surface diamond drill holes in the hanging wall of the Pima ore body and to ths
east of it, Based upon this added information, Mr, Courtright stated in his re-
port of October 12, 1953 ‘on the Pima"mine,  "The inference is made that theré is
‘a fair chance for the occurrence of a gravel-covered porphyry copper ore body," -
but pointed out that "we have recognizad no structure or other geological evidence
suggesting the position of - such a deposit other than it would most likely be
;easterly or northeaaterly from Red Hill."'v : ,

Mr Kenyon Richard, in his letter of October 12 transmitting Mr. Courtright's
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‘ report in commentlng on the possibilltles for dlsseminated dep051ts, states,
"Taking all factors into account the exploration gamble is an attractive one, -
“and the property ghould be acqulred with the expectation of following up with
- drilling." The’ property referred to 18 that of Pima Mining Company, but he
. also recommended acquisitlon of the Chilson and Natman ground and the location
g;ofl he: olaims that have since been 1ocated by ASBTCOo
e From the foregoing, it ean be geen that this pr0poaal is based upon

rather definite" ‘factual evidence that indicates a possible porphyry copper en-

 viromment; in other words, there can be a commercial dep081t of that type in

b”::_-enc. Map #1185

“the gravel—covered area, However, as stated by Courtright, there is no direct
’ avidence of its probable position if it-actually exists. We all realize that
‘it isa 1ong-shot gamble, but asg’ such.it is worthwhile, Howsver, if we should
decide to do some exploratory drilllng it is my opinion that we should attempt
“to aequire ore . ground to the edste . I oy :

This pro;act is separ 5from that of the Pima mine, and our decision
should not be influenced by thé Tesults of our negotimtions for that property.
_However, no: drilling should be started prior to the conclusion of nagotiations.

Very truly yours,

: WELssl ' /s/ W. R. Landwehr

K E. Richard‘s mémo an.'4}7195ﬂ;t@ T; A. Snedden .

ircc: D.Jy Pope u/ha L
K E.Richard w/out . map

| deied at. ‘?ﬁqs‘bﬁt_'éf;r‘iﬁ’a'i‘y"zz,"’#, 1954,£or Mr, Courtright.,




" November 25, 1953
MEMORANDUM TO: Mr. W. R. Landwehr
ARTZONA, PIMA (D UNTY

PIMA DISTRICT
GEOPHYSICS

INTRODUCTION

Messrs. K. E. Richard and J. H. Courtright, in their letter of Noveuwber
19 re the Pima mine, requested my comments 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 13, 1953 R. J. Iacy D. J. Pope C.P.P. United Geophysical
L.H.H. Couwpany's exploration
E.McL.T. methods in Pima
W.R,1., district
F.V.R.
T.AISQ
R.F.W.
L.X.W.
June 17, 1953 R. J. Iacy C.P.Pollock L.H.H. Example completion of
D.J.P. Reconnaissance Summary
F.V.R. form
W.R.L.
K.W.
T.A.S.
M.W.C.
‘K.E.R.
L.K.W.
J.H.C.
June 26, 1953 C.K. Moss W.R.Iandwehr K.E.R. Magnetometer test sur-
: L.K.W. vey for porphyry copper

deposits in Pims dis-
trict.

It is felt that the United Geophysical Company covered the areas of in-
terest on open land thoroughly with the sulphide replacement type of deposit
especially in mind. They then staked all of the area on which anomalies possibly
indicative of this type of deposit were found. We may then assume.thal it would

be_ infeasible to.duplicate this work.

The United Geophysical Company initially may not have been aware of the
porphyry copper possibilities, and so interpreted any broad "basin" of magnetic
contours as indicating a topographic low in the basement complex of granite-
sedimentary contact. This aspect presents interesting possbilities which are
discussed below:
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Porphyry Copper Deposits

Mr. C. K. Moss' magnetometer test surveys were conducted mainly 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 granite-sedimentary outcrcp 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-
guate 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 cobserved on Red Hill. This
may be interpreted either as the fringe of a hydrothermal aslteration 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-
1y result from erratic concentrations of magnetite 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:

1. Their magnetic contour maps may hwe 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 complex (granite-
sedimentary contact),

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

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

2. There is no broad basin-like 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 and meps, 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 negotiabions 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. 1In this

case, it is more than likely that separate negotiatlons 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 corresponding geophysical data
on the other hand. This may apply if either condibion la initially obtained or

lc obtains. 1In 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 1b or 2 obtains, they would not object to
our staking ground, they would not conduct such activities themselves, and fey
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 2Zb that there wmay 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 the area covered by the United

Geophysical Company surveys. Their ‘staking a activities will reveal whether or

not their re-interpretation of the geophysical data favors the postulation of

a porphyry copper type of deposit. If they do acguire 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-
physicael data and newly acquired properties. We then have no slternative 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
nmagnetite in fresh granlte 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 om
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.

/8/ R. J. 1ACY
RJL:si
cc: CPPollock
FVRichard
TASnedden
KERichard
JHCourtright
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FEXERPT~=---~ from Geological Report dated October 12, 1953, entitled:
PIMA MINE
Pims, Mining Districi
Pima County, Arizong--------- by J. H. Courtright and
B, S. Hardie

Under section EXPLORATION 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 arkosic 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 Olivette and Helmet Peak mines (in arkose
and volcanics) and are localized near small breccia pipes containing
pyritic minerslization. Since no apprecisble 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."

e & 9

"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
inference 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."



Memorandum to Mr. W. R. Landwehr dated June 26, 1953,

from
Mr. C. K. Moss

EXFRPT FROM:

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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AHERICAN SEELTING AND REFPIRIRG COMPANE
Tueson Arizons

March 10, 1353

W, ¥, R, landushr, Chief Geclogist
pestorn Mining Deparizent
falt Lake City Office

pi DISIRICE
Ares gast of Bsn Xsviep

e 8irs

Raference is made to Mr, Courtyrighi's meme of Fehrusry 27th end
e, Wilson's letter of March 10th,

It 18 xy opinion that the magneteamelsr worly as outlined Yy Kr.

Wisen, ehould be dene £irst. It may be possible Sor Mr. Hoss te do this

work Aihoud deteetion by the companies in the dlstrict; and in eny event
11 may be possible for him o avoid 3dentdficaticn with this Company.

© %he dscision of vhether or not to stsde s lavrge number of ¢lalmg es
Guggested by Mr. Courtright is 2 oriticsl one. The e etometer work &8
not expestod 4o provide important snsvers to the problems inwlved, bud ine
formation of some interest may remilie

There should bs amphasie of Mr. Courtright's statement that chances
for finding elther replacsment or dissemineted ore are baged n g60logic
perniasibility maiher then probabllity.

If the magmetenatar work s approved, Mpr, Courtright and I will ldne
out Mr. Mose in the £isld and at that time I will plan to meke s reconnsissance
of certein parts of the arss, particuesrly the scuthern alope of "Arkose Hill®

if that seens fesglible.

Yours very truly,

KEWIOH RICHAID

ERsar

gos Dirope
- ThASpadden
LXeileon
JECourtright
Filacy
Aa-0.0,16
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2IMA WO0NING DISTRICT
Pria COORTY, RIZ.
[Zron Ba.t (‘f E"‘"Igviar)

Memorerdum to Mr. T, A. Sredien

INTRODUCTION .
In a racent mem» (Jan. 5t%) concerning the Pima Mining Company's copper :?

depoalt mantion ~a9 mada °f rvr'tic alteration observed in a #rall hill of '

arkecalcs —and woteaporning iy the pravels one-half mile couthsaest of the

Alyhe Shaft,

Sere frurther ctudy of th~ ar:a tas teen made and a ganeralized geol

map rrenared, siow've tha rirciral =lsments of structure and minera 1:l°!tn.

™ a f0llowing sonte!ns a brief review of features to be cnn-idered in et~
;mbtlna avaluat’cn of cxvlorat'on nosa’ifif ties beneath the gravel eover,

gEQL” f“' .
- Ed
The otetri~t '« a"tuested atout 20 m!iles scuth of Tueson in an area of IE

low relisf bdrckan by a fewr sma)l! knobs of more resistant-(chiefly limestones)
sadimentary rocks risinc abrurt | y from the alluvial sloves on the west aide ..
of tha Sarta Crmz Vellay, o
The vrincijpal rock units ere: . et
Gravels Recent (Post-mineral) = =

Voleosuloee (Chieflv flows)
Sbnles. Arkosic sandstones
Limestire arl quartzite

Tertiary (?)(Pre-mineral)
Cretaceous ditso). :
-Paleozoie ditto

Sranite - intrusive lareride (a1 tto)

A commlex structural 1istory ! evidenced bv -the randor arrangement ef
eertain rec-enizable rocx units. The predominating trend of the major flulil
~=<Mineral Hill, San Xavier and 8nu:t: lielmet Peak-~=i3 easterly. The p
einal ore dohoaits, lead~-zinc ard copper, ocour as replacement dodies 1!' ‘"ﬁ{-
limestone ip or near these faults (oxoe {i cnuth Ho{net Peak) aleng the - ’
'ogst frinfe of the intrusive granite mass, Granite contacts at depth are ro—
norted in the Mineral Hill snd San Xgvier mines.

Pyritio a'teration with minor amounts of conrer is confined for the

most rart to twn areas: (1) in the southern portion of tre Aistriet where g;{
{1t i3 aseoclated with the lend-silver veins, and (2) in the. low hill omes 'u%"
half mile ~cnutheast of tte Al~ha Shaft. Thie hill, somposed of pale nuw fah

brown oclored, oest-di-rins erkcse.end conglomerate beds, is scmnlateYy sup= .
rounded by vnlley £111. Minor amcunts o limonite after chaleocite are pre=
sent in the leasched ocuterons, Occasional ctalcoclite, coating disseminated
pyrite greine in sericitized arrkose ia visidle cn two small rrospect dumps .
located on the southbeast edre of the hli'l whare mineralization is relative=
ly stronge. A samrls of the pyritic material (no visibdle ohnloooitc) assayed
.6 oz. Ag and .02% Cu, indicating extremsly low values in primary cOPpare
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s Oxid;zion 18 zha'low, extending twentv or thirty feet beneath the on;%ﬂa.p.",ﬁl~
e mile southwest 'of the arkose hill (on the 1lowe® northeass -1«;- -r a
lmo» ?nak) a zone of metamornhaced shale outorors along the edge of the '
snlloy £111, Comper mineralization in the form of silicates and oxides is. *
soattered throughout, This and the mineralized limestone gossan on the sag¥.
end of San Xavier hill are rrobeh'y releted t»o an sastward oontuuun
' e Ban Xavier structure as noted on the neounpunaiag mane

The narrow lead-silver veins and assocolated alterati-n anpear %o dt. !
out southwe=t of Helmet Peak, howevep, rossible e-ntinuity of the e
i{s indicated dv the -=ac=terly Aignlasement of limestone beds at the sowbh . "
$in of Helmet Pesk, | L

Bmall outerops of unaltered samdstone and oomglomerate are shown i -
the southeast ocorper of the accompanying map. These quite 1likel romm,* e
WOTe retidtant snota in a verv hroad mountain “odllpnt. Within a
ment area---over three miles wide--«the averace thickness or granl omr
should nect be ~rest, “ﬂcsib]v Tess than 500 feet, - )

vvq 'W- ™ rrr m’qm\qvmp
A hr'ef summerv ~f fils {nf rmaticr on the noro‘inportant of the knowm
nre ncourrences follows:?

Mineral Hill idipe

T.orated or the south edgse of Mirera’ 111 and "wned by the Banner
Minire Comnanv, t-a mine hag rpodnced something over 50,000 tons of oxidige
ed anrner ore =rd {s ocredited with sulphide reserves of 500,000 tons of
- 2.5% corper. Miror valiies in tung ten and modlvbdenum are assoclated with
the conner whis* occurs in a ag%Eg;g1Q?;5gI3gnA_o:_glxnljlzjﬂ-liniﬁgggg, .
Develnrment, which extends t: the 700 level, is in progress, hut there is
no current production. : o

T 4

Pimg M!ine

Thic damcit, e~nceslad by ovar 200 feet Of gravel cover, bears & 01988
resemblance “tructura’ v :rd minerriceically to the Minersl H{ll deponis, sigs
uatad :nme LOUC feet L~ th~ weat. Tie oramde of the copper ore in the Pima - .
Mine 1% considarably his rar howevar,

Tha dril! exploration, whicl made the dimcovery, was reportedly based.
on-a megnetic anomalg nbta{ned in surveys conducted withir the past three "
years by ths United Geophysical Comrany, Develonment to a depth of 600 fees
has indicated a reserve of 500,000 tons of 5% copner sulphide ore. Explowe
ation possidbiiities appear nrcmisinﬂ along atriPo and 4own dip.

Sep Xavior Mipe | S .

The derosit i3 & lead~zine-coner replacement of l1imeatone, whioh’ lal B
been develcped tc e depth of 900 feet by Bagle Picher. Past productiom
amourt-~d tn 3cmathing over 500,000 tons of crude ore. The mine is idle at

prescnt,
PROTERTY

- -

Tre castern iimite ~f Dime a-i arla Plcher Liln'‘rg Comany nroverties
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held 'mder 'ocat’~r, takan from & rrrperty man crmniled by Mr. L. K. Wilscm,
are - Swn ‘n the stteched man, Mr. W'lenp hat o«1s3 advised that no mining .
1ain. have beer rrcorded (as of Peb. 70, 1953) »r the State and Federal
+and continuing easterly for ovar three milss from the prezent mining
locations, ard %aa sesured the rumbers nnd Jocat!ons of several grasing
patents in the area. Kxoept for nossible unrecorded !ocations which might :
oxiat, sll ground eaet cf the srasent kncown nroperty limits appears %0 %
oren for location, ‘ ' .

SONCLUST NS

Exnloration possibdilities beneath the gravél cover depend essentially . .
on projection of the known ore-bearing structures into & large ares whiekh ~"'-.°
mey contain an extensive zone Of alteration; at least, the ltlito of al= |
‘teration are not visible in the only existing outorop (Arkese hill)., Theye -
appears to be little chance of commersial grades of eopper ore in the ML} . ;-
{tself, but it could be part of an extemsive alteration zone within whieh
gtronger corper mineralization of the dissmemineted type might ocour, partis-"
larly {f pre#dtio intrusives are present, L

)
~

‘Deposites eomparable to the San Xavier and Pima are not sufficiently
lerge to juatiry any particularly die risk in exploration, however, these
in oombination with a larger objective---such as a porphyry oopper Co’o.l‘ -
-==0ffor MOTe ravorable cdds for an exnhloration gamble. The chances of fimd«
{ng elther tyne of dencsit are, however, quite long, being based on geelegie .
permissibility rather than prob-biligziw_ : S

ittt 2

United Geophysical has tested at least part, if not all, of the gravel °
eovered pediment, using various methods including seismic for depth=to=ded« .
rook determinations, Avparently, they found nothing of interest east of "
thelir present olaim boundaries. However, as pointed out in the above maBtI®N
od mamorandum (Jan. 5th), since a positivd;nngnotio anomaly repersedly 2Ied =,
%0 diseovery of the magnetite bearing Pima deposit, no signifiecanee ve
been attached to negative anommlies whioh may indicate disseminated-
minerslization where the megnetite content is lawer than normal due %@ Ble
teration effects, ‘ ‘ S

In considering aotion that might be takem, it is not likely that the
Company oould conduet geophysical surveys in the area without astrae A By
attention which might result in ssrious competition in property aequisitiems -
8ince the area of nrossidle interest involves several sections of land, eep=
" ering it complately with mining elaim locatioms would be a siseadle updais ' .
taking. As a first step, we might consider staking a central bloek ccamsiste
ing of Sec. 7 and the open portions of Sections 1, 6 and 12, plus the south- -
half of 31. This coverage would require abgut 90 claims, 600' x 1500° satdée

A factor to be taken into acoount 1s the effect .that eonpotitivc,.lﬁﬁiﬁ}é

by the Company might have on relations with the Pima Mirning Company in ool .
nection with negotiations for their property. A deocision om this aspest -f.v*f

the case is needed at this time, A
'JHC 1ma ' 3+ Hoe COURTRIGHT : S
oes DJPope with map ‘ e
. WRLandwehr * : ‘ o ' BT
KERiochard " S v
1XWilson . : . ce u
L4 ’ N

mlielhl
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AMERICAN SMELTING AND REPINING COMPANY
Tucson _ ' Arizong

Jenuary 5, 1953

MEMORANDUM TO:
Mr.P. 4, Snedden

COMPANY
Yigh Uounty, Arizona

The Tfollowing notes are based on obaservations during our
visit to the Pima Mining Compeny's wreperty on December 30,1952,
The hilatory of this reosnt discovery and data avallable concerning
the deposlt have been recorded in file memos by Messrs. Welch,
Richard and Wilson st various times during the past year. We were
able to examirne s small smount of new development, but otherwlse
were not provided with mueh informetion in addition to that pre-
viously obtained,

Present development extends 300 feet east and 400 fest west
of the shalt -- about 300 fest from the Banner property on the wess,
A short stub drift has besn cut on the 500, and sinlking to the 600
ls in progress (See attached section).

As obperved on the 300 and 500 ievels, copper values ocoup R
ag chaleopyrits in a somewhatl irregular sone of garnet, chlovrite and
clay. The higher grade portions {plus 5% Cu} show considerable _ .
magsive chalcopyrite; the copper in the lower greds {(from 1 to )
in present mainly as small graing and stringsras of chalcopyrite.

Minor smounte of magnetite and very minor amounts of pyrite were
viaible. -

foot and hanging wall on the 400 level; much chloritized limestone
coccurs within the ore zone as well as on

Freeh or slightly sltsred limestons was observed in both the

the fringes.  Although’ | +
members of the local Universlty steff have reportedly examined all the | -

arill cores, and determined the ore Lo ovour in an arkose {coarss
feldspathic sandetone) formation, I 4id not recognlize any of this
type of rook in unaltered areas on either level, it i3 entirely
possible that some of the strongly mineralized portlions were Formed
in sandstone, but identity of sueh would necesgarily reouire i
microscopic atudy. Without having had an gpportunity to exsmins :
the drill cores, my ilmpression is that the Alpha deposly is minersl-
orically and geclogically comparable ©ta thé Banner lying to the weat
of Minersl Hill. Both deposiis appear to ocour within an east-wegh
trending, south dipping, sone of faulting. The grade in the Banner
is lower- {500,000 tons at 2.6% Cu), . -
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Beheellibe sccompRny the oopoeT VA.LUeS.

From 350° te M50

File Mewmorandum - Pege 2. January 5. 1953
ims Wining Gompany -

Y
.

3 .
Wt . e v o -

The strongest rfault stragtures roughly parallel the zone of
ore minsralizaticn both in strike and dip.

motal shipments of direct gmelting ore from developmant theough
the pericd May to December of 1082 averaged as foliows: {Beported
by #r. Welch)

Pons  Ag a Ins e Cad &n 8 Alotn
2 4 L RS oSSRl R SRR IR =

s st

10,243 .86 6.0 36.8 183 =12 .8 8.6 9.7

This snalysis shows very little pyrite to be pregeént. Part
of the excess lron {abovs that in the chaleopyrite} is present in
the Terrosagnesisn minerals which have raplaeed the sedipents. The
nplance of Lhe iron.is probably oxide, indloating aboutl %% as the
megnetite content of the ore. omsll mmowunbs of melybdenite and

Imilcated ove TeBETVER, acaording to Hr. Drex Spaulding,
Hanager, &re: :

Prom a depth of g0’ to 350"

A block 500 lomg, 130" deep, TU' wide = 455,000 tons @ 3.0080
{10 eu. Tt. per tom). : :

vons @ 5.0

A block 500° lomg, 100° deep, 25' wide = 125,000
{10 cu, I'%. per tom). s

gemme underground drilling bas snoountered ore between the
500 and 600 levels. In vied of this apd the extent of ore demon
strabed on the 400 level, contlmulby to the 00 may reassonsbly be
expeotod. a T : '

Claesed as inferred orer
Prowm 450°' to G007

4 plock 500¢ lomg, 150' deep, £5' wide = 187,500 tons 8 5.0
Total {Indicated and inferred) - = 767,500 tons @ 3.8%

pssuming eelective mining of the higher grade in the %1@&%;"ﬁffﬁ~
the 350 level, 500,000 vons B 5.0% Ou appears %o be & responable
gxpectangy at the prasent sLege ol ﬁ%?@i%ﬁ%ﬁ%ﬁa The chaness appsar



F'le Memorandum - Page 3. January 5, 1953
& Minirg Compary

fairly good for cortinulty 3 structure, and ore, down dip below
the 600 level. Surfacs drilling reportedly did nct extend below
the 400, , A '

The operators expect to continue development laterfally beyond
tne present limits, indicating that surface drilling h found at
leart some ors ir thapge areas,

Aithough for the mcst part the development drifts have reguired
no timper asupgpcrt, the ground ‘s not particulerly firm due to the
presence of nuwercup fractures and eiips at all angles. Except in
areas of massive garnetl, c.ay alteration has produced s reather soft
friable condition in the ore, This effect 18 probably supergene, -
soneequently 1t should rnot persist very far below the present
leclopment, -

Current !y 're mine is making about 350 g.p.m. of water.

SURFACE RECCNNA133ANCE:

Otiierr than the l'meatone, quartzite and granite on Mineral
Hill, the only out»r~; tn the vicinity is on a ilow hill about one-
half mile S. 60° E. of the Alpha Shaft. This hill, about one-third
of a mile 1n length, 1s composed entirely of east-dipp1n¢ arkese
The most interesting feature cobserved was the presence of alteration and
the evidence of previously existing disseminated sulphide lincrtltlltlllt
throughout . Minor amounts of limonite after chalcocite were noted. =
On the s-utheast edge of the hill where mineralization is somewhat = =
stronger, the dumps of two c.d prospect shafts show that disseminated -
pPyrite was reachel at about 25 feet below the leached outoropl. M
amounts of chalcocite were vlaible in some apecimens.

It is posaible that mineralization and alteration in this hill !
are related to the Alpha zone whiZh projects through about ond'taurth Cp o
mile to the north, however, a l'ew 3cattered outcrops of sandstone ~
exterding to wlthln a few hundred feet of an easterly proJjection of S
the Alpha, showed no particulaP increase in the intensity of minerali-
zation. ‘There i3 also the possibility that the. dllltlinltod_linprlll-
zation in this isolated outcrop is part of a larger sone extending
- beneath the gravel cover to the south and east. The nearest cutsrsps
In these two directions are sbout Tour miles distant. As yet I hlro

not examined these.

Wnile the hill itself does not appesr to hold potentialities, e .f:
surrounding gravel may conceal altered intrusive rocks and llloolltod
mineralisation of possible commercial grade.

United Geophysical has conducted purveys over this ocovered ares
and apparently found nothing of interest between Twin Buttes and the :
Alpha, This may be of little significance however, sinece thelir suwocess
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Pille Memorandum - = - Pape 4, , January 5, 1953 i
& Hining Company . . ' Y :

in fir&lmg the Alpha Ppwﬁﬁﬁﬁ%ﬁv wae ﬁu@ bo a yﬁ@imivﬁ magnetic
Ao cduced Eg magnstite psgoclated with coONLAGE~type
minersl iﬂﬁ%?@ﬁ while anomalies over pornhyry- by

LIRe copoper deposl
B¢ more ant tﬁ be negative dus Lo the losa of BCCHBB0rY BnE obher
megnetite Shrough @%ﬂ%%ﬁ@ﬁ$ e pyrite durling ?yﬁ%%%naﬁmﬁi

alberation,

w8

Pima Mining Compsny oleims cover the aricose hill but apparently
40 not extend sast of 2 line rinning due soubh, :

& fuw%h&? investigetion of the zurface mnd of property status
the ara 8 planned in the near Patuve,

- | | J, H. COURTRIOHT




