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ASARCO Southwestern Exploration Division 

July 14, 1992 

F.T. Graybeal 
New York Office 

Leaching of Copper 
Concentrates 

Mission Mine 

The USBM Reno Meta l lu rg ica l  Research Center has conducted leaching exper, 
iments on samples of  pure cha lcopyr i te  from a minerals supp l ie r  and on 
samples of Asarco Mission cha lcopyr i te  concentrate (cha lcopyr i te  wi th 
minor spha le r i te  and minor galena, according to USBM). 

The typ ica l  ,leaching experiment was conducted on 10 to 20 grams of 
cha lcopyr i te .  The pure cha lcopyr i te  sample was crushed, to minus 400 
mesh. Mission cha lcopyr i te  concentrate was run "as is"  which, according 
to Mr. Crowel l~is about 60% minus 400 mesh. 

Samples of chalcopyrite were placed Tn an autoclave with given amounts of 
pure oxygen and sulfuric acid solution. Leaching of the chalcopyrite was 
done in timed tests (8 hours, 16 hours, and 24 hours) with a fixed pressure 
of oxygen(set between 150 psi and 400 psi) and a steady temperature (70°C, 
90~95°C, and possibly others chosen). Some experiments were conducted on a 
mixture of chalcopyrite and pyrite. At the end of each timed test the 
percentage of copper taken into solution was measured. 

Over a hundred tests were performed on samples of pure chalcopyrite, and 
about a half dozen tests were conducted on samples of Mission concentrate. 
The results of leach tests on Mission concentrate were similar to those 
for pure chalcopyrite. 

The USBM has agreed to run more tests on Mission concentrate under con- 
ditions that differ somewhat from above. These additional tests will be 
conducted with a lower pressure of oxygen (50, 100, and 150 psi) and 
enough time (to be determined) to get 90-1OO% of the copper into solution. 

Results of a few leach tests were mentioned by the USBM. In one test a 
400-mesh sample of chalcopyrite was leached at 150 psi oxygen and 90°C. 

.After 18 to 24 hours, 50% of the copper was leached out of the concentrate. 

One of the highest copper recoveries in 24 hours was 93%. In this test 
chalcopyrite was mixed with 0.6 pound sulfuric acid per pound chalcopyrite 
and 1.5 pound oxygen per pound chalcopyrite. The test was conducted at 
95°C and 450 psi oxygen. 

The rate of cha lcopyr i te  leaching is s t rong ly  inf luenced by temperature. 
For example, reducing the temperature from 90°C to 70°C doubled the time 
to ex t rac t  the same percentage copper. 



F.T. Graybeal 
New York Office 

July 14, 1992 

Oxygen pressure within the given ranges had little affect on the rate of 
copper leaching. There was no significant difference in the rate of 
copper extraction at an oxygen pressure of 150 psi and the rate at an 
oxygen pressure of 400 psi. The rate of copper extraction does not change 
as the amount of oxygen is depleted. It does not change until all the 
oxygen has been consumed. When that happens, the reaction stops completely. 

If the concentration of acid in the leaching experiment is maintained 
above a certain level, sulfur is produced, If the level of acid falls 
below a certain level, sulfur is converted to sulfate. The formation of a 
sulfur coating on the chalcopyrite is not a problem. The sulfur is very 
porous and does not protect the chalcopyrite from chemical reaction. 

Leaching experiments similar to those described above are being conducted 
on samples of chalcopyrite mineralized rocks. It is not known if the 
samples submitted to the USBM from the Santa Cruz South Deposit are being 
run at this time. 

HGK:mek H.G. Kreis 

CC: W.L. Kurtz 
J.D. Sel 1 
A.R. Raihl 
D.E. C rowel 1 
S.A. Anzalone 



Page 4 ASARCO Mission Complex 

Safety Statistics 
Days Since Last Lost Time Injury 

(Through April 19, 1994) 
Work Area Number of Days 
Tire Shop 4,584 
Met/Assay 2,564 
Warehouse 1,681 
Shovel Repair 298 
Surface 293 
Truck Shop 285 
Crusher 262 
Lube Center 245 
Electric 225 
Mine 199 
Mill 159 
Mill Repair 59 
Weld/Mech. 28 
South Mill 25 

1994 Production Statistics 

Tons Mined Per Day 
Ore Grade (%Cu) 

Cost Per Ton Mined 
Mission Mill Tons Per Day 

Cost Per Ton Milled 
South Mill Tons Per Day 

Cost Per Ton Milled 

April Year to Date Plan 

247,972 238,083 233,011 
.633 .640 .630 

$ .453 $ .495 $ .480 
42,380 42,378 43,000 

$ 1.87 $ 1.99 $ 1.85 
21,727 19,559 20,000 

$ 1.95 $ 2.22 $ 2.08 
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DARWIN J. P O P E  
. M I N I N G  E N G I N E E R  

;SI  F IFTH AVENUE,  NEW YORK, N.Y. 1OOI7 

Mr. Ira B.-Joralemon 
168 Southampton ~ve. 
Berkeley, Calif. 94707 

Dear Ira,: 

T.A.& 

All6 4 1975 

T r L I E P H O N I [  ( 2 l Z )  2 4 # - 1 6 6 5  

July 31, 1975 
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I have recently read with great interest your book, "Copper," 
• publishedby Howell-North Books and copyrighted in 1973. It is 
a fine and comprehensive book. 

However, I have'to take exception to statements made on 
pages 326 and 327. The statements to which I object because 
they are contrary to the true facts are the following: 

"A far more serious loss c~me 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 drill cores, and with this knowledge 
they located for Asarco a great area farther northeast. 
Much of the low-grade ore extended into 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 " . o • 9 . 

I do not know where you got the above information, but it 
is incorrect and obviously did not come from any of the principals 
in the case. During all the period of time involved Z was 
General Manager of the Western Mining Department for American 
Smelting and Refining Company with offices at Salt Lake City, 
and i knew and dealt with all of them personally, and there was 
never any suggestion or intimation thatAmerican Smelting and 
Refinii~g Company (now Asarco, Inc.) had taken any unfair 
advantage of them for their hospitality. 

The Pima property was of course discovered by the United 
Geophysical Company which was headed by Herbert }Ioover, Jr. It 
is really the extension of the old Mineral Hill Mine which was 
operated by Julius Kruttschnitt for American Smelting and 



Refining Company before he went to Australia. I went to see 
Mr. Hoover in Pasadena several times to find out if United 
Geophysical wanted to make a deal with a mining company to ex- 
plore Pima further and possibly develop it for greater 
production. We had heard that United Geophysical was interested 
in finding Ore deposits, but not in becoming a mine operating 
company. Mr. Hoover was very cordial and said that they did 
wish to sell the property but were not quite ready to do so. 
The last time I saw Mr. Hoover in Pasadena he said that United 
Geophysical was being sold to Union Oil, he was leaving and 
that his chief assistant was taking over. 

United Geophysical then did decide to sell the Pima property, 
but as approved by Union Oil said they would sell to the highest 
bidder, since several of the large mining companies were 
interested. We were third or fourth in line for examining the 
mine. We were promised that if we spent the time and money to 
examine the mine, we would be given a fair chance to bid on it. 
When our engineers were about half through their examination 
and sampling, one of the local Pima officials came into the mine 
and said: "You might as well come out, the property has been 
sold." The Union Oil heads had sold it and retained an interest 
without honoring the comanitments to the companies which had 
examined or were examining it. 

Now," when we first decided to enter the game and sample and 
examine the Pima mine, some of our men thought the property 
needed more protection. We asked Pima to take this area which 
was still mostly or entirely unclaimed as to mineral rights. 
Drex Spaulding, Pima's local manager, wanted to locate it for 
Pima, but his superiors turned him down. We then asked the 
Los An<.[eles people if there was any objection to our. taking it. 
They kept delaying their answer but our Tucson manager finally 
did get an answer to the effect that they were not interested 
and th6[t we should take up the area if we wished to. By this 
time a goodly part of the area of interest had been located 
by others, so we had to take purchase options on a considerable 
portion of the ore area, options which we exercised later on. 
Many Of the claims we located actually had no ore and eventually 
were used for waste disposal, after also obtainin G the surface 
rights. 

In all the dealings which I had afterward with Drex 
.Spaulding and other Pima officials, there was never any sug- 
gestion that we had sneaked up on them nor were they competi- 
tively locating claims in the are a as you have stated. I have 
to admit that when we lost the chance to bid on-and purchase the 
"Pima mine itself it would have taken very little pressure to 
cause • us to drop our part of the area -%~ a number of Asarco men 
wished to. However, Walter Landwehr, Chief Geologist of Asarco 
in ~alt Lake City, recommended strongly that we do some drilling 
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first before dropping[out, and we were actively supported by 
Clem Pollack, Asarco's Chief Geologist in New York City, and 
of course £here were other enthusiasts. Later, we did our own 
geophysical work which helped direct the drilling campaign. 

Pima, of which control had been purchased by Cyprus Mines, 
owned the surface rights on an important part of the area. 
They had purchased this for waste disposal area and had begun 
actually putting waste on it, which indicates how little they 
thought of it for mining purposes at that time. This area 
also included the best location for Asarco's mill. After we 
began to find ore, a deal was made with Pima-Cyprus to purchase 
this surface and also an agreement was made for mining the 
common'boundary between Mission and Pima, so that neither 
company would be burdened by the whole stripping cost. I was 
involved in all these negotiations and to my knowledge relations 
between Asarco, Cyprus and Pima have always been on a completely 
friendlyand cordial basis. 

I am sorry to have to write you at such length about this, 
but in view of the facts as covered above, I hope that you 
will correct and eliminate from your otherwise fine book the 
remarks which i have quoted and have objected to. 

I am sending copies of this letter as noted below because, 
although I have been retired from Asarco for several years, I 
feel that this criticism of our activities should not be let 
stand. 

With best personal regards. 

Sincerely yours, 
° - ~  

Darwin J. l~ope -- 

° 

co: Henry Mudd 
Charles F. Barber 
T. A. Snedden 
Howell North Books 
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IRA B. ]ORALEMON 
168 SOUTH^~PTON AVENUE 

BERKELEY, CALIFORNIA 94707 Nay 15,197/* 

MAY 2 0 797: 
EXPLOP TiOI  OEPL 

American Smelting and Refining Co. 
Exploration Department 
Box 57&7,Tucson,Ariz.,85703. 

J. H C .  

MAY 2 0 1974 

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

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

~made several examinations of the Pima},~ne, 
firstfor United Geophysical and then for Pima~ning Co. 
Most:of my association was with Drex Spaulding and ~,~. Piele- 
mier.On one of my earliest trips I told Spaulding that there 
was a chance of finding a large low grade deposit in addition 
to the richer ore that was being developed underground. I 
reeommended 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 }~oSpielmeier asked YOU to get in touch with Spaul- ~ 
ding before locating additional claims. 

Both Asarco and Anaconda geologists were at the 
Pime during one or more of my visits. Neither they nor Drex 
Spaulding told m@that there had been any agreement about locat~u 
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, l stated 
that when a company gives another results of exploration, 
there is a chance that the information will result in injury 
to the first company.In spite of this I was, and am, sure that 
free interchange is the best policy. 

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

Yours very truly 

Ira B.Joralemon 

J 
6 



ASAltCO 

J. H. COURTRIGHT 
C H I E F  G E O L O G I S T  

. " • t . 

AMERICAN SMELTING AND REFINING COMPANY 

EXPLORATION DEPARTME NT 
P.O. BOX 5747, T U C S O N ,  A R I Z O N A  8 5 7 0 3  

Hay 6, 1974 l l . q 0  N O R T H  7 T H  A V E N U E  

T E L E P H O N E  6 0 2 - 7 9 2 - 3 0 1 0  

Mr. Ira B. Joralemon 
315 Montgomery 
San Francisco, Ca l i fo rn ia  94104 

Dear S i r :  

Reference is made to your recently published book en t i t l ed  "Copper" 
wherein you comment on acquis i t ion of the Mission property. Excerpts 
follow (Pages 326, 327): 

"A far more serious loss came from the generosity of'Pima 
in letting engineers of o~her 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 b r i e f l y  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 d r i l l . c o r e s  wi th  the 



Mr. Ira B. Joralemon -2 '  Hay 6, 1974 
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understanding that o f fe rs  to purchase or opt ion would be enter ta ined.  Thus, 
no "generosi ty"  was involved in "a l low ing"  other companies to examine the 
prospect. 

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

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

Furthermore, it was not until after ASARCD 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, 

JHC:KR'vmh 
Enc. I 
cc: All W/Enc. 

J.J. Collins: 
T.A. Snedden : 

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

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

Exploration Manager, ASARCO 
Then, Manager 
Southwestern Mining Dept., ASARCO 
Now, Vice President, 
Mining Dept., ASARCO 
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Salt Lal~ City, Utah 
November 30, 1953 

T. A.9. 

A 

~r. Piel~:~er of United 8eophyslcal Company called 
m~ this afternoon %o m~vise that their co~n~ had no obJocbion to 
our locatin~ cla~s to the eas t  o f ~ i r  e~s~l~'61~fs~--a!s-o-~a~ 
they u~re-a'~arB-6f'~the Na~an and Chilson locations and did not plan 
to deal with ~ith~r psr~ and that ~e were~ therefore, free to deal 
on t.he~e claims if w~ desired. ~. ~ i c r  did state, ~.~ZvoK, 
t~-~hey were r~uninw one more electrer.m,znetic line southeast of l 
|lel~t Peak, and if we planned on any locations in tha~-di'~c~eh, 
he~-w6-uld-appreci~ if our people would first contact X'r. Spauldlng 
before making any locations as they hs%~ not as yet d~clded whet/tot 
%o locate claims in that at~a tl~mselves. , 

Mr. Pielem~er stated that they had located 19 ad- 
dltlonal claims %0 %~he eas~ of the i r  previous holdings ~x;eti~ i 
last month. Judging from the claim map at%ached t,O-F~. Kenyon ' 
Ricbard's letter to me of November 25th, this would leave four claims 
unaccounted for as this mmp shells only 15 ~dditional locations. 

Tn answer t~ my request as to the progress that was 
being made on the e~ploratory work recon~ended by k'r. Jots!omen: I 
was advised %hat one of ~ ~ o  surface holes and or~ of the t~o 
~nder~found holes %~re completed. The second surface hole Which was 
to go to a depth of 800' has run into trouble at 500'. }lowever, they 
think there is a chance that t}~ tr.~uble can be corrected and tl~e hole 
continued. }~ made no comment on the second under,round hole but 
stated that he thought it would be at least %~o weeks before any re- 
sults on this drilling would be available. 

FVR:b~ 
oct C.P.Polloclc 

D.J.Pope 
T, ~. Sn~dden Z ( Conf. ) 
K.E.Richard ( " ) 

"%~' 4r 

F. V. Rtg,~,~,{O 
F. V. RICI~RD 

Blindn°te to Messrs. Snedden and Richardz I obtained:the above 
information too late in the afternoon to call New York. However, 
please do not start locating any claims until I give you clearance 
as looation of claims and dealing with Chilson will depend upon our 
Companyrs willingness to do any speculative exploration in this 
dire ction. 

F.V.R. 
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Copper - Market~, 2tfetallurglcaL~ 2¢n'~ir~nmental 

Tucson, Arizona 85718 r ~ 

Phone (01) (520) 742-8957, FAX: (01) (620) 742-8950 ~ ~ ' J "  K~. ~'~ . ~  

FACSIMILE FORM ~ / ' 

DATE." March 30, 1998 . . . . . . . . . . . . . . .  
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MESSAGE 
]3ear ,Tim: 

It waz good ~o see yott at the lVl~nerals Discovery Center last week. You do an exceller~t job as a 
tom" gttide! 

As I told you last week, I am wr[thlg the text for a brochure for Rob Vugteveen to distribute at 
Center on the discovery of the present Mission Mine as part of my volttuteer work, Enclosed Js a 
draft of  what I have written thus far. Tile stolT of the Pima and Mission Min~  was largely 
obtained from Walt Heirtrichs and Dave Lowell and the history of the Pima. Mining District from 
the A_r/zona Geological Sm.arey, The broehu.re is meant to appeal to the general public and will be 
presented with appropriate fllttstrations a~d m an attractive d~d~., Rob is wor~ng on the latter. 

I wo~fld appreciate it if you would look over the draft and give me yotu- comments on it as to a~y 
additions or subtracfiolls based on yo~- kn.owledge of the s~tuafior~ at ~ e  time. I h a ~  asked Tom 
Seartieim to provide me with the two dates that are cixeJed. Maybe you ]~ave them as well. 

Note: I am aware of  a number of controversies involved i~ both the toeation o£ the origb~.al Pima 
Mine and the role that ASARCO played ia the staking of the Missior~ Mine. ! have Ned to treat 
these i~airly in the text and have tried to avoid mmecessar7 detMl. 

Ttmr~s for yottr help. 

Be~t regards, 
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How do You Find a Mine? 
(You Sniff for the Peanuts on Its Breath) 

The Story of the ASARCO Mission Mine 
Sniffler the peanuts on its breath? WeII, 
hardly so! However, this an~ver to the 
children's riddle, "~low do you tell i f  
there is an elepham m the refrigerator," 
comes close to the U-uth - you use remote 
geophysical sensing techniques to iliad 
massive ore bodies located deep within 
the sur~hee o f  the earth. (Such ore bodies 
are known a~ '°elephants" in geologists' 
jargon.) It is said flint the present 
Mis~ior~ Mine, is the first mine of any 
sign/ficance in the United States to have 
been discovered strictly by the use of  
geophysical techniques. However, i.t 
should be noted that some geologists fool 
that geological interpretive work was 
more important than the geophysical 
work. In any case, the story of the 
location o f  the present ASARCO 
Mission Mine is a fascinating one where 
modern technology, and a good d e n  of  
geologic detective work were brought 
into play. To begin the story, we must 
go back to the begitming in order to fully 
app.~eeiate fl.le full meaning of the 
ASARCO Mission Mine and its nearby 
neighbors .in the Pima Mining District - 
the Twin Buttes Mi~e, the Esperanza 
Mine, the Sierrita Mine a~d the 
Eisenhower Mine. 

Situated ot:t the west side of  the valMy of  
the Santa Cruz River, the Pima Mining 
District lie.s wJfllJn a/~giOn, t.hegt calted 
the "Primefia ARa," that was inifially 
extensively explored by the first 
Europeans who came north from Mexico 
hi the seventeenth centm3t. It is among 
the oidest known mineral-bear/rig 
regions iu No~x America. The Jesuit 
Fathers, begkming with Father K/no, 

% 
were the pier ,or miner8 of Arizona in 
the late 1600s and early IT00s. 
However, theb: efforts were large/y 
focused on gem and sitver. The first 
accotm.t of  copger iu southern Arizona 
was in 1870 when the deposits at Silver 
B e l l  Helvetja, Rosemoat,  and Twin 
Buttes were opened. Of flaese, the Twin 
Buttes is the only one ia the Pima 
Mining District. 

In those days mining was not as we 
know it today. There were no open pit 
mitres. O~ly very high grade ores could 
be exploited and this was done by 
following a surface expt~sed vein down 
into the earth in what was called a "glory 
hole." Some of these consisted of just a 
shaft, others, a shaft and side tunnels that 
followeA the ore mkmralization as it 
traced its way ~_rongh the rook.. "~Vhile 
long s/nov abandoned, a nttmber of  these 
s~tl exist in the District. One of them, a 
lead-zinc-silver mine established in the 
early 1700's, the San Xavier Mine, is 
eurrently being operated by the 
University of Arizona as a practice and 
experimental mine. The metals 
recovered in those days wore copper, 
gold, lead, siNer, and zinc. However, 
while there were some thirty-eight mines 
worked at one time o1" another in the 
Pima Mining District, the extent of 
production fi:om these mines was so 
sparse that itx 1922 the General Laud 
Office of  the U. S. Department of the 
Interior deelared the Dis~¢t as being 
"'non-mi.neral in character.'" 

While mi~ng was conducted in this 
region during World War I and World 
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War I / i n  order to meet the needs of the 
war effort, it was not until after Worm 
W~" II that the tin'go open pit mines that 
we see today were established. The 
encottragement for opening these minos 
came as a result of  President Tmman's 
detemlination, based on the 
reeommendaffons of  the Paley 
Con~arfission, that the United States was 
r~Uming out o f  copper resources. Th~x~, 
the Pima Mine was opened in I955, the 
Esperaa-~za Mfl~e was reopened in t959, 
the Mission Mine, in 1961, the "I~vir~ 
Buttes Mine, in 1965 and the Sierdta 
Mine in 1972. The Eisei~ower Mine, 

~,ff~g total these mines have r~ow p r ~  an 
A-~L:~,f,¢ amount of  copper sufficient to ~upply the 

~ world s ,;ntire reqnirement for copper for 
more than otte year - all from a DisUict 
onee desczJbed by tJ~e Federal 
government as being "nmt-rahleral in 
character!" 

What made the differerteein converting 
a, "r~x~-~a~hx~ratizexl" region into a 
1ending copper producing region? It was 
the application of  tectmoIogy! Tile 
invention of the fioth flotation process in 
1901 and the inventiol3, of  the open pit 
m~thod of mining in 1907 l~i.d the 
groundwork for the ability to 
eeonomieally process ore grades of  I 
percent or less. No longer did mitres 
have to follow veins of mhaeralization in 
order to prodnce high grade ore. The 
whole area eouId be mined by large 
earth-movir~ equipment providing 
safer and cheaper mining method. First 
applied in Arizona in i920, and in the 
Pima Mining "Distriet at the Esperanza 
mine in 1936, both of  these teelmologies, 
albeit, greatly improved upon over the 
origila.al, can be seen at the Mission Mine 
today. 
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The prvnent ASARCO Mission Mine 
started life as two separate .raiz~es - the 
Pima Mine and the Mission. Mine; albeit, 
az r~eiglxbors exTploiting the same ore 
body. The Pima Mine was ixt the area 
immediately below the visitor's overlootc 
in today's mine. 

Geophysical exploration work at in the 
Yima Mh~ing District began in eeaty 
1950 by a flee-lance group retained by 
United Geophysical Company - a 
company owned by Herbert Hoover, Jr.,, 
the son of the f o ~ e r  president. Lead 
attd zinc were the itfitial target minerals; 
however, copper was quickly added to 
the list. Because of the magnetite 
(magnetic iron oxide) association with 
tailings of  the previously mined ore (the 
"pearmts on the breath") magnetics was 
chosen as the geophysical method most 
likely to sueoeed. A magnetic profile of 
an eight mile long area on the o.orth side 
of the mining district was rtm. This 
profile correlated well with previous 
production sites so the survey was 
extended eastward. Magnetic anomalies 

were  discovered in the Twin Buttes area 
and the Mineral Hill area - wtaat is t~ow 
the Mission Mine area. Because the 
Twin Buttes area; was already eot~troUad 
by the T-Mn Buttes Mining mad Smelting 
Company of Milwaukee, Wisconsin, a 
prospecting permit was obtained from 
the State of Arizona, the owner of  tke 
land, for more extensive geophysical 
measu~ments in the Mineral Hill area. 
Surveys were tam uMng additional 
geopllysieat methods- elect_romagr~efies, 
self potential, resistivity and gravity. 
Based on. these measureme~xts ~ site was 
selected for the first drill hole to be made 

the geologio "proof in the eating?' 
Drilling was initiated in February, t951. 
The first sixteet~ 11otes ex~coma*~ered 
potential ore - copper mineralization 
associated w i ~  magnetite. The i~rst 
production mine was a 600-fl deep shaft 

I 



5 2 ~ 7 4 2 8 9 5 ~  

MCII~ Lml4 " 2 - - ~  1 ~P$ !.,.I 1-4 _yIF~IKSIqE~ 
. . . . . .  : 7  . . . .  • . . . . . . .  , . _  " k . . _ , -  ~ :  - -  - - . j -  . _ _  . . . . .  

. _ .  ~ -  _ _  - - . . ~ _ -  _ _ _ ~  ~ . . . .  

with four undergrouud lvvelz. ShJppJ/zg 
o f  vopper ore to ASA_RC0's smeRer 
El Paso, Texa~, commenced in May, 
1952. By June, 1955, 69,000 tong of 
ore, averaging 6 percent copper had been 
shipped. 

For the operation of  the mine, Union 
Geophysical Exploration formed a 
wholly owned subsidiary, Pim.a MirNag 
Company, in November, 195 t. 
However, in 1954 Uniort Geophysical 
Exploration was purcha~d by th¢ Union 
Oil Company of California for the 
purpose of  supplementing UCAI , ' s  oii 
exploration program. Since. neither 
Union nor UCAL had experience 
operating a mine, Pima Mining 
Company was offvted £or saM, 
ASARCO, who at L!a~t time was m£mly 
a custom smelting and refining company 
rather t h ~  a m ~ g  company, placed a 
bid on the company; howvver, the sale 
went to Cypm~ Mining Company who, 
in turn,, sold 25% of its ownership to 
Utah Cortstructio~ m~d Min}ng Company 
h~ 1955. The company, now Cyprus 
Pima Mining Company .  using Utah 
Construc-tion'~ mining ex-pertise, began 
stripping for open p~t operation in the 
latter pm-t of t955. 

Not having won the bid for the Pima 
Mird~g Company, ASARCO deoided to 
seek their own position in the District. 
After a review of the interpretation of  the 
geology of  the newly found Pima mine, 

the Missio~. Mine was established as a 
neighbor of the Pima Mine. Thus, two 
mines were established essentially 
mining different areas of  the same ore 
body. As mining progressed by both 
companies~ the pit began to look room 
and more like a single hole in the g rom~.  ~ ' ' ~  
but with a p a r t i t i o ~ w ~  
the middle, In ! 9 ( ~ w h e  n ASARCO 
porchased the Cyprus Pima Mi~ng  
Company holdings the Pima Mhx~ and 
the Mission Mhae became one and 
assumed the name that it holds today - 
the Mission Mine. 

Tribute should be paid to the geologists 
and geophysicists who discovered the 
ore body - 

Pima Aline - Walter E. Heinricks, Jr. 
mid Robert E. Thmaxxm-~d 

Mission Mine - 1. Harold Corn-fright and 
Kenyon Riekm-ds 

Almowledgements - 

Dr. I,an-y D. Fellows, State of  Arizona, 
Geological Survey 

Mr. Walter E. Heimieks, Jr., 
GEOEXptoration Co. 

Mr. L David Lowell, Lowell Mineral 
Exploratior~, Ltda. 

ore deposit  was ~ = - w ~ - - 0 1 f f K ~ ' ~  . 
d~ f~ ' i t ; - - ~ . t~ e  Pima geologists had 
interpreted,'T~ was a porphyry deposit 
and therefore a much larger elephant 
than had been first suspected! As a 
result, ASA_RCO mounted its own 
geophysical exploration a n d  drilling 
program east of and immediately 
adjacent to the Pima mine. By 1958 
sufficient ore reserves were proven a~d 
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