
I 

-.. 

• 

, 

THE PRIMARY COPPER INDUSTRY 

OF ARIZONA 

.. IN . 
I " 

1975"; i ,, i976., 
SPECIAL REPOR,T NO.2 

, " ,- ' 

BY 

MICHAEL N. GREELEY 

ARIZONA DEPARTMENT OF MINERAL RESOURCES 

SR-2 



BOARD OF GOVERNORS 

CURTIS J. RITTER 
Chairman - Kirkland 

(Term expires January 31, 1980) 

CURTIS A. JENNINGS 
Vic~ Chairman - Phoenix 

(Term ~xpires January 31, 1979) 

THQr1AS A. CLARY 
Miami 

RICHARD C. COLE 
Secretary - Pinetop 

(Term expires January 31, 1983) 

ED PEPLOW 
Tempe 

(Term expires January 31, 1982) (Term expires January 31, 1981) 

JOHN H. JETT 
Director 

Department of Mineral Resources 



\. 

THE PRIMARY COPPER INDUSTRY 

OF ARIZONA 

IN 

1975 & 1976 

SPECIAL REPORT NUMBER 2' 

BY 

MICHAEL N. GREELEY 
DECEMBER 1978 

ARIZONA DEPARTMENT OF MINERAL RESOURCES 
JOHN H. JETT - DIRECTOR 

PHOENIX OFFICE 

MINERAL BUILDING 
FA FWROUNDS 
PHGLNIX, · ARIZONA 85007 

(602) 271-3791 

TUCSON OFFICE 

STATE OFFICE BUILDING 
ROOM 208, 415 W. CONGRESS 
TUCSON t ARIZONA 85701 

(b02) 882-5399 

----.-------_______ ---.J 



.. 

INTROCUCTION _ ... 4 

The Arizona Department of Mineral Resources presents herein 
.3 report on the copper industry. This report discusses the 
economic conditi" ns that prevailed during 1975 and 19'76 and 
specifically profiles Arizona's copper pronuction during 
this period. A short resume of the operational highlights 
reported by individual developers and producers in the 
state is also given. 

The statistical tables in this report include various pro­
duction and employment figures through 1976. In addition, 
the tables are expanded with historical compilations of leach­
.copper as a percentage of primary prod uction, a verage grade 
of ore produced, recoveries, stripping ratios, and designed 
copper capacity. A table and location map of copper reserves 
in Arizona 1s also provided. It is hoped that the information 
is useful to the reader and a sincere request is extended 
for any corrections or suggestions deemed necessary for the 
accuracy or completeness of this report. 

The Department tn.3lnta:tns an extensive library of information 
concerning the copper influstry, including earlier edi tions 
of reports similar to this one. Another copper report, with 
compilations thrJ ugh 1977, will be issued in early 1979 • 
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ECONOMIC CONDITIONS IN 1975 AND 1976 

The recession of 1975 inflicted a great blow to the copper 
ind ustry. In the United States, demand for copper was down 
31% from 1974 and 38% from 1973. As demand dropped so did 
prices. 

As 191'5 opened the U. S • . producer p~ice was 68¢ per pound of 
copper. At the end of January Asarco led a general reduction 
to 63¢. Another cut to 60¢ per pound was instituted by 
Asarco and Phelps Dodge in June; other U. S. producers refused 
to lower their price. By late July, the market was slightly 
higher again and Asarco and Phelps Dodge rejoined the other 
producers at 63¢, where the price remained through the end of 
the year. 

Although curtailments of mine production were initiated at 
many properties, the inventory of concentrates and refined 
copper increased enormously in 1975. There was a world excess, 
over normal levels, of approximately 800,000 tons of copper. 
In the U. S., production (including secondary recovery of un­
alloyed copper) exceeded consumption by about 15% (Table XIV). 
Primary refined stocks at U. S. refineries doubled during the 
year, rising from 101,000 tons to 2J7,OOO tons (Table XVI). 
Net primary imports fell from almost 436,000 tons in 1974 to 
a little over 127, 000 tons in 1975 (Table XV). 

As the world and U. S. economies began to recover in 1976, 
consumers and commodity speculators took advantage of the low 
price. In late February, Cities Service raised its producer 
price from 63¢ to 66¢ but was the only supplier to do so. 
A week later, Cities Service reduced its price back to 63¢. 
But demand continued to strengthen and on March 19, Asarco, 
followed by other producers, raised its price to 66¢. In 
mid-April, Kennecott led another producer increase to 70¢ . 
.And again, in late June, Kenne cott, and other prod ucers, 
raised the price to 74¢ per pound. 

Then a pause in the economic recovery set in and the copper 
market fell back to levels experienced in the 1975 recession. 
On October 6, Phelps Dodge led the producers with a reduction 
to 70¢ per pound and on December 1, Asarco led another reduc­
tion to 65¢, where the price remained until the end of 1976. 

Many production curtailments at the mines were lifted during 
1976 in response to increased demand. But, as the economy 
softened in the later part of the year, inventorie s of concen­
trates and refined copper continued to build throughout the 
free world. For 1976, U. S. primary production from mines 
and secondary recove ry of una] loyed copper was slightly 
above consmnptlon (,rablp.. XIV). A generA.lly .low f'roe -market 
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price comparer to the U. S. producer price presented a bargain 
to U. S. ' fabricat ors, ano, as a result, net primary imports 
increased substantially over 1975 (Table XV). Zambia, a 
country that shipped little or po copper to the U. S. in 
1975, exportefl ,:)ver 127 , :)')i) t :, >DS ()f refiner c':)pper to this 
country in 1916. Substantial increases in imports were also 
recoroe~ from Canada , Chile, "Peru"andYugoslavia. The pri­
mary refine~ st lcks at U. S. refineries were reduced only 
sli~htly fr ')m the beginning of 1976, to 19).'))') t ,)ns (Tab1eXVI). 

In summary, the copper industry, at least in the U. S.~ con­
tinued to lag behind other industry leaders as econ0mic con­
ditions generally improved. Consumption in the free world, 
including the U. S., increased from 197? Production, how­
ever, at many foreign mines continued at a high rate, supply­
ing the market with a surplus of low-cost copper. American 
producers found it difficult t o compete effectively against 
these lower priced supplies; in fact -many of them operated 
at a loss or break-even point. 

The average annual price of copper per pound, at a high of 77¢ 
in 1974, declined to 64¢ in 1975 and rose slightly t o 69¢ in 
1976 (Table XVII). 
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COPPER PRODUCTION IN ARIZONA 

The center of copper production in the United States is 
Arizona. In 1975 the state accounted for 57.5% of the Nation's 
newly mined copper. In 1976, the year of America's Bicenten­
nial observance and perhaps a~ a fitting tribute to the 
revolutionaries' early use of the red metal, Arizona produced 
for the first time over a million tons of copper and acc ')unted 
f ,o r 63.8% of the total primary production in the U. S. (Tables 
XII and XVII). Indeee'! Ariz .ona produced more copper than any 
country in the wJrlo, except Chile (Table XVIII). 

In 1976 the gross value of mineral proruction in Arizona 
wa,s $1,726,621, Y)) . Of this tatal value, c.)pper production 
contribute~ 83% (Table VII). Other majJr contributors to 
the t ~ tal mineral production of the state include ~olybc'lenum, 
g ~ ld~ an0 silver. Virtually all the malybdenum and mast of 
the gold and' silver are byproducts of the treatment of capper 
ores (Table VI). As a result, Arizona ranks secono in the 
United States in the production of molybdenum and silver, 
and fourth in the production of gold. 

From a record employment high in 1974 of nearly 28 thousand 
persons working in the primary copper industry~ the number 
of employees fell eight percent t o approximately 2?6 thou­
sand in 1976 (Tables XIX and XX). Employment and produc­
tivity figures for this same period, however, indicate the 
production worker's avera~e hourly earnings rose roughly 
$1.50 (from $5.61/hr. ta $7.14/hr) as his average hourly 
production rate increased about one ton (from 4.5 tons/man-hr. 
to 5 .4 tons/man-hr). 

There were 29 major A~izona copper mines producing in 1975 
(Table I). The number .of operating properties was reduced to 
27 in 1976. The newest property to begin operations wa~ 
the Lakeshore underground mine which came on-stream in early 
1976 and added significantly to the state's production. 

Interestingly, there was a sharp rise in the amount of copper 
proc1uce c' by leaching methods (Table II). The Johns .on and 
Lakesh~re mines began supplying leach-capper during the 1975-76 
period and in 1976 copper proe'! uced by leaching oxide-type 
minera Is excee('lerl 16% of the tatal prima ry prod uction. 
Generally the cost of pro0ucing leach-copper has been less 
than prorucing milled sulfide concentrates. 

Over the years , the average grade of are proc'luced has declined. 
Between 1966 and 1975 ~ the c 'JPper content of sulfiCle ores 
c1 ropped 3-l% to a point where there was only ~bout 11 poun'-'s 
of copper in a t on of ore mined (Table III). There was a 
sl1.ght reversal in this downward trend w'hen in 1976 Ariz..Jna's 
are averaged 12 pounrs of copper per ton. 
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A review of the copper recoveries listed in Table IV indicates 
Ii ttle or no change during the past de cade. Al though no 
attempt was made to weight the recoveries according to the 
amount of material treated, it is obvious that., for an opera­
tion to maintain its copper metal production with leaner 
ore feeds, significant technological refinements must have 
been made. 

With the cessation of mining at the Copper Cities mine in 
1975, the number of open pit operations decline~ to 20 in 1976. 
The stripping ratio, or the amount of waste removed in com­
parison to the amount of ore mined 5 at these operations is 
given for the past decade (Table V). Even though the 
average annual stripping ratio has not fluctuated greatly 
from what it was in 1966 (2.3:1), the ratio does appear to 
be creeping upward. In 1976 the average ratio was 2.7:1. 

Table XI sh~ws an estimate of the capacity to produce 
primary cvpper at each of the state's principal operations. 
In t otal there is a designed capaCity to produce slightly 
more than 1.25 million tons annually. The Arizona mines 
and their cJncentrators and leach-plant facilities ;)perat eC'1 
at abJut 65% capaCity rluring 197:5 as a result of a maj or 
recession in the inrlustry. As market conditions improved, 
albeit erratically. in 1976, production was raised t J ab ~ ut 
8)% of capaCity. . 

Many factors, some of which have been discusseel above, affect 
the actual production of copper in Arizona. M~)s t technol ·.)g i­
cal factors are so interwoven that to isolate one and des­
cribe its impact is extremely difficult and often mislead­
ing. An even more difficult task is to properly evaluate 
the rapidly enlarging domain of SOCia -political factors that 
influence daily the decisions made by the deve10pers and pr'J-' 
ducers of copper. Foremost, however, in any discussion 
of capaCity is the availability of the natural resource, 
in this cas e the availability of deposits of copper mineraliza­
tion. A chart showing most of Arizona's rich endowment of 
prove n coppe r res e rve s is given in Table XXII. 

An interesting deve lopment that recently improved the reserves 
held by Asarco should be mentioned. In 1976, an agreement 
signed with Anamax e ffectively unlocked over 2)0 million tons 
or are. In addition to the new Palo Verde mine containing 
156. 5 million tons that will be devel oped by the partners, 
Asarca will extend the life of its Mission and San Xavier 
mines by adding to them 44.2 million tons. Moreover, there 
will be a significant improvement ~f ore grade at the MiSSion 
mine. 

It shoul~ be emphasize~ that, although the reserves listed 
in Table XXII t otal m~re than 11 billion tons (generally as 
of December 31 > 19'(7), the figure s can move up\,l ard or downward 
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drastically with changes in techn ~)l .)gical skill o r with changes 
in U. S. policy or economy. If, tJr example> soci a -political 
factors such as capriciJus rules and regulati0ns impose0 by 
government become too burdensome, many of these deposits may 
never be developed and many of the existing mines may be 
closed. Arizona's, and therefore America's, capaCity to 
produce copper will then be seriously harmed. 
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HIGHLIGHTS OF COMPANY OPERATIONS IN ARIZONA 

The following is a resume of operational developments and 
accomplishments of major companies in Arizona concerned with 
production of copper. 

Anamax Mining Company 

A three-year expansion program was largely completed at the 
Twin Buttes mine in 1975. A new solvent extraction-electro­
winning plant built to treat oxide ore began operation in 
August. The expansion program increased annual capacity to 
approximately 90,000 tons of copper contained in concentrates 
and 36,000 tons of cathode copper. 

Due mainly to unanticipated poor ground conditions which 
severely limited access to ore, the sulfide concentrating 
facility was shut down on March 1, 1975 and ore mining sus­
pended while an intensive program of overburden removal was 
pursued. A major reduction in the planned angle of slope 
walls in certain portions of the orebody resulted in the 
elimination of some ore carried as reserve. A comparison 
of reserves published as of December 31> 1974 and 1975 shows 
that although the oxide tonnage was increased 15%, the sulfide 
tonnage was reduced by 80 million tons (426M tons to 346M 
tons). Fortunately the average grade of the sulfide ore 
was improved eight percent. 

In July 1975, stripping operations wer~ reduced to five days 
per week and the work force temporarily reduced. In January 
1976, mining of ore was resumed and the sulfide concentrator 
renewed operations at a reduced rate of 30,1)0 t~ns of ore 
per day, for five days per week. Milling of ore from the 
northeast orebody was initiated during the first quarter. 
The reduced production schedule, approximately 60% of capacity, 
was maintained through the year. During this first full year 
of operation the oxide plant was the largest single producer 
of cathode copper from oxide ores in Arizona, producing 
57,925,000 pounds. 

Asarco Inc. 

Except for a three-week vacation shutdown, operations were 
normal at the Sacaton and San Xavier mines in 1975. Pro­
duction at Sacaton during its first complete year of opera­
tion exceeded full capacity of 21,000 tons of copper. 
Development work began for the mining of the Sacaton East 
orebody by u.nderground methods. A head frame and hoist house 
were installed at the surface and the main shaft was collared 
to bedrock. Mining of oxide ore from the south pit of the 
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San Xavier mine. began at midyear ; this ' ore lstreated 
with the oxide are obtained from the north pit at the San 
Xavier vat-leach plant. 

A reduce~ operational schedule of five days per week continue~ 
fr~m late 1974 through June 1975 at the Mission and Silver 
Bell mines. After a complete shutdown for a three-week va­
cation in July, work schedules were reduced further to four 
days per week. This production schedule, approximately 
57 % of normal capacit~was maintained through the year. 

The Hayden smelter operated at about 65% effective capacity 
during 1975. Installation of a sophisticated air monitoring 
and meteorological measurement system at the smelter was 
essentially completed and in full opera tion by December 1, 
1975. This installation and major . repair to one smelting 
furnace caused the reduced smelter production. 

In 1976, operations at the Sacaton and San Xavier mines con­
tinued normally with the exception that development of the 
underground East orebody at Sacaton was suspended. Mining 
of oxide ore at the north pit of the Sa n Xavier mine was 
completed during the year and shipment commenced of the under­
lying sulfide ore to the Mission conce.ntrator'. The south pit 
at San Xavier continued to contribute oxide ore to the vat­
leach plant. Production levels at Mission and Silver Bell 
were finally restored to normal in August 1976. 

During the year the smelter at Hayden again operated at about 
65% capacity. Major repairs and modifications were made to 
the sulfuric acid plant originally built in 1971 t .) control 
Sulfur dioxine emissi ~ ns. 

Big R:J le Mining Company 

Since 1954 production at the Unite0 Verde mine was contracted 
by Phelps Dodge> the owner, to the Big Hole Mining Company. 
Copper ' was produced from both sulfide and oxide ores. Opera­
tions at the mine were brought to a close in June 1975. 

During its period of operation, Big Hole produced in excess 
of 25 million pounds of copper recoverable from sulfide ore 
alone. Between 1966 and 1975 the average (weighted) sulfide 
grade was 5.55 percent Cu. 

Casa Grande Copper Company 

An announcement of a major discovery of copper mineralization 
was made in late 1976 by the Getty Oil Company and Hanna 
Mining Company. These two companies were equal participants 
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in the jvint expl :) r a tlon venture man8.ged by the Coastal 
Mining Company, a subsidia ry owned entirely by Hanna. The 
mineralizati on 1s in the vicinity of the Santa Cruz river 
drainage wes t of Casa Gra nde J Arizona, and occurs a t depths 
vf 16 1') t ;) 33")'J feet. The oeposi t is only a few miles south­
west of As a rco's Sacaton mine. 

Eventually a new company, the Casa Grande Coppe r Company, 
wa,s f ormed t .',) furth e r explore a nd devel op the Cas a Grande 
deposit. The new company is owned equally by Getty and Hanna. 

Cities Service Company 

During 1975 , the first compl et e year of operation, the Plnto 
Valley mine and mill operated at about 90% of design capacity. 
Under normal conditions the facility should prod uce 8nnu? 11 y 
62,50') tons of copper conta ined in co ncentra t e s. In addition > 
there is a molybdenum circuit. The open-pit mine will e ve n­
tua lly encompass the old Castl e Dome mine a r ea . 

Ore extraction at the Copper Cities and Di amond H open-pit 
mines was t e rminated on May 9, 1975. Milling of stockpiled 
low-grade ma terial was stopped on September 12, 19'75 . Lea ch­
ing of dumps, however, a nd production of pre cipitate-copper 
at the Coppe r Cities unit continued through the year. 

In-situ l eaching of the old Miami orebody a nd prod uction of 
precipitate -copper a lso continued through 1975. A new solvent 
extraction-electrowinning plant to produce ca thod e copper 
directly from lea ch s olutivns was being constructed. 

Poor e conomic connitions f orced a postponeme nt of production 
originall y sched uled for early 1976 at the Miami East orebody. 
Und e r gr ound oeve lopment work, however, was cond ucted t o verify 
mining conci tions. In additivn, a drilling program t v assist 
in detai1ea p1 8nning of eventual ore extractivn cvntinued 
through the yea r. 

In 1976 the Pi nto Vall e y mine a nd mill opera ted a t six 
percent over design capaCity. Design mvd ificat ions were 
begun to L1 croa:: e ca pa city fr :)ffi L:'J, ))) tpd t v 5J .. 0)) tpd. 
This expansion prvgram was sched uled for comple tion in late 
1978 . 

Leaching continued thrvugh 1976 at the Copper Cities and Miami 
units. The new svlvent ex tra ction-electrowinning plant went 
on stre8nl during the ' second qua rter of the year. The plant 
ha s a de sign capacity vf 6, en,] t ons per year vf high qual i ty 
ca thode copper. 
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The Miami E~st underground mine remained on standby during 
1976. A test mine opening wa s excavated, however, and the 
development drilling program was completed. 

Continental Oil Company 

Conoco continued to evaluate its Poston Butte deposit ap­
proximately three miles northwest of Florence, Arizona . Dur­
ing 1975, undergr'ound work t o obtain bulk ore samples ~ a c­
cumulate rock mechanics data, and confirm ore reserve esti­
mates was completed. Also, all major operations were com­
pleted at a pilot recovery pl ant where performance and design 
crite ria for oxide and sulfide ore treatment were determined. 

In 1 976~ Conoco announced the indefinite postponement of 
development of the Poston Butte deposit. Comprehensive studies 
completed during the year , however j showed that the deposit 
can be devel~ ped by standard techniques ~f open-pit mining 
and ore processing . 

.Q..yprus Mines Corp :)r a tion 

At Bagdad, a major expansion program begun in m1d-1974 was 
on schedule throughout 1975. ApprOXimately one third of the 
pre-production stripping W8 S c~p1eted. Eleven of 20 new 
17J-ton trucks were operating by the end of 1975 as well as 
one of four new 20 cubic yard shovels. A new mine maintenance 
and ma chine shop and warehouse facilities were finished by 
July. Site preparation for the primary crusher and new 
concentrator was completed by the end of the year. New 
employee housing was under c nstruction and drilling to 
expand reserves further was underwRY . In 1975, the Cyprus 
Bagdad Copper Company was the first company to receive ce rti­
fication of its electrovJOn cathodes for New York Commodity 
Exchange contracts. 

During the year, Cyprus r edu ced costs and improved operati onal 
efficiency at the underground Bruce mine by putting into 
service a new, large mobile drilling machine. An intensive 
exploration program t o deliniate additional ore was no t 
successful. The Johns on open-pit mine and solvent extraction­
electrowinning plAnt went int o production in MArch 1975. This 
() peF8tion is designed to proc)uce approximately 5, 'YYJ tons of 
high quality cathode copper annual ly. 

The Cyprus Pima Mining Company (owned 5J.)1 % by Cyprus Mines 
Corp~ ration) prod uced at near capaCity level during 1975. 
Fifteen new l~( ')-t 'Jn tl'ucks WCl ' e de 1 t ve r eO. L) the Pima mine 
by October. 
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During 1976 expansion ~t the Bagdad mine continued on schedule. 
Site prepara tion . f or the ~ verland conveyor, water reservoir, 
and ta i lingso Rm W8S finished in the first quarter. Drilling 
to expand ~re reserves ' continued. 

Production in 1976 at the Bruce mine was difficult to main­
tain because of support problems in st~ pes which neared 
c~mpletion. It was reported that the mine had a life 
expectancy of a little more ·than one year, and thatexplora­
tory drilling- had not increased reserves. 

The Johnson operation completed its first full year of pro­
duction in 1976 and produced a bove cap8 city. It was the 
second U. S. producer of electrowon c2thodes to receive 
certification for New York Commodity Exchange contracts. 
Cyprus reported that at the current rate of production the 
mine had eight years of operation remaining Rfter 1976. 

The Cyprus pirr.a Mining Company again produced at near ca­
pacity level during 1976. A new large drill began operating 
in April, seven new l70-ton trucks were delivered in the third 
quarter, and a new 20 cubic ya rd shovel began working in 
December. Cvprus reported tha t after 1976 the Pima mine 
had a lifeexpect~ncy of abo~t ' eight years. 

The CYMET process, ahydrometallurglcal technique to reduce 
copper directly from copper sulfides, WqS tested and improved 
during 1976. The pilot plant is operated at the Pima mine 
site. 

I?u va.t~.2!"'por9..t!.:o n 

Operations at the Esperanza and Mineral Park mines were 
curtailed in February 1975 from a seven-day week to a five­
day week. This curtai lment r educed total copper production 
abou't· rn~ - '. 
During the year, production a t the Sierrita mine was essen­
tially at full capacity. In addition to being the second 
largest prod ucer of copper in Arizona during 1975> Sierrita 
was the single l argest source of molybdenum in the state, 
producing 47 %of the total. By December, the t o tal amount 
of copper required to be de livered to th~ General S€rvices 
Adminis tration had been made a vailable for de11 very. These 
final deliveries completed Duval IS committment to repay a 
GSA loan with 38-cent copper. 

In February 1975, the construction of new facilities t o 
produce ferro-molybdenum was completed. This plant, adjacent 
t o the Esperanza property, is designed to produce 3.5 million 
pounds of ferro-molybdenum annually. 
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During the yea~ construction of the new CLEAR plant near 
the Sierrita property~ was completed. This hydrometallurgi­
cal plant is designed to produce 40~ooo tons of copper crystals 
(equivalent to a high-grade blister copper) per year. It 
will treat concentrates produced at the Esperanza and Sierrita 
properties and precipitates produced at the Esperanza and 
Mineral Park properties. 

In 1976~ operational curtailments imposed at Esperanza and 
Mineral Park were finally relaxed in September and the pro­
perties.resumed a seven-day week. Sierrita again produced 
at full capacity; the mine produced 17,608,678 pounds of 
recoverable molybdenum, 57% of Arizona's total production. 

The CLEAR plant commenced production during the first quarter 
of 1976. It operated at about 85% of design capacity during 
the year. 

Eisenhower Mining Company 

The Eisenhower Mining Company was formed in August 1976 as 
a general partnership between the Anamax Mining Company and 
Asarco Inc., to develop and mine the Palo Verde o~e deposit. 
This ore body lies between Asarco's Mission and South San 
Xavier open-pit mines and is leased from the State of Arizona 
on claims located in the 1950's. 

Stripping of overburden at the Palo Verde began in late 1976 
and production will begin in early 1979. Asarco is the mine 
operator. Anamax's share of the ore will be concentrated at 
the Twin Buttes mill~ Asarco's at the Mission mill. The 
planned production is 27,000 tons per year of copper contained 
in concentrates. 

Hecla Mining Compan,l 

Hecla is the operating member of a general partnership formed 
with the El Paso Natural Gas Company to develop, mine, and pro­
duce copper at the Lakeshore underground mine. The mine 
and sophisticated plant facilities are designed to produce 
65,000 tons per year of copper contained in cathodes and 
precipitates. The property is leased from the Papago 
Indian Tribe on a royalty basis. Preproduction mine develop­
ment was 95% complete by the end of 1975. 

Lakeshore began operations officially on April l~ 1976, al­
though the first cathode-copper shipment was made earlier on 
January 26, 1976. Oxide ore production reached full capacity 
in August 1976. Production of sulfide ore was difficult 
to maintain at full capacity,.however, because of dilution 
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problems. Although all plant f a cilities operated according 
to expectations ,except the c ~ppe r precipitate pelletizing 
plant, the high start-up costs> low mine production rates) 
and low copper prices resulted in substantial losses f or the 
year. 

Inspiration Consolidated Copper Company 

Overall production by Inspiration was curtailed 25% in 
February 1975. Another reduction in October brought produc­
tion down to about 65% of capacity. 

At the beginning of the year, the Inspiration Area mines 
Nere operated seven days per week and were producing all three 
maj or classes of ore, oxide, sulfide , and a mixture of the 
tw ~ (dual process)J at the r a te of 27,500 tpd. In Febru-
ary the work week was reduced to five days; however~ the 
pr,:JductLm rate was maintained.. In April the seven-day 
wee k was resumed but producti~ n was reduce~ to 21,100 
tpd. Mining of oxide ore was stoppe~ at this time. In 
Oct ober , the w ·rk WG~k was again reduced t o five ~ays and 
pro~ uction was maintained 8 t 20)1)J tpd for the r e st of the 
ye a r. 

Similar curtai lments were imposed at the other opera tions. 
At the Christmas mine the work week WaS reduced in February 
from seven days t ) five aetys a nd there were c')mplete shut­
d')wns from N~1Vember 24" to De cember 7, and fr,) m De cember 2:), 
to the end o f the year. Ope r a tio ns were reduced through0ut 
the year at the Ox Hide mine frJ m 21 shifts t ) 1) shifts 
per week. 

There were intermittent shutdowns at the smelter and acid 
pl a nt due to repairs of pollution c') ntrol facilities. The 
failure of a furnace wall at the sme lter caused a ma jor 
halt of prod uction from December 19, to January 2k of the 
following yea r (1976). ,Operations a t the fabricating division 
were a lso reduced during the yea r from three shifts t ,,) two 
shifts per day, with a five-d ay week. 

On the brighter Side, in June 1975, the Inspira tion smelter 
passed required air quality tests and was issued nn operating 
permit by the Arizona State Department of Health Services. 
In addition, a new method of dump le a ching tha t increases 
rate of copper extraction and recovery was developed, tested 
and put into pra ctice late in the year. In June, I nspira­
ti () n s :)ld 850$ ')0 ' ) shares of C'Jmmo n stock t::> the HU0son Bay 
Mining , and Sme 1 ting Company, · Ltd., :)f Canada, and the Minerals 
and Resources Corporatio.n , Ltd., of Bermuda; for $31,45JJ ").) ')' 
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In 1976, m~st of the company's mlnlng operations were at ab~ut 
70% of capacity. The Inspiration Area minGs maintained a 
production rate of 20,000 tpd on a schedule of five days 
per week. Th e Christmas mine resumed operations on January 20, 
with a five-day week until August when work was scheduled 
seven days pGr week. A work schedule of 10 shifts per week 
continued at the Ox Hide mine. In Jul~ operations at the 
fabricating division were increased to 14 shifts per week 
and then reduced again in early September t) 10 shifts per 
week. 

Pr~duction records were set in 1976 at both the acid plant 
and the smelter. The smelter produced 127$000 tons of copper. 

Kcnnec~ tt Copper Corporati , n 

On February 16, 1975 ; operations at the Ray Mines Division 
were reduced t~ a five-day week. There was a 12-week shut­
d~wn during the summer. The reverberatory furnace at the 
Hayden smelter was rebuilt during this shutd~wn. An expan­
si on pr,)ject to increase silicate copper leaching cRpacity 
by 40% continued at a reduced rate. 

In 1976, 8.1th,) ugh pr) duction schedules remained beL)w full 
capacity levels~ a substantial increase in copper production 
was realized. In addition, the expansion of capacity Rt the 
silicate copper leaching facility was completed eArly in the 
year and overall performance of the new plant exceeded design 
prDjections. 

Kenne cott repo rted that operations at Ray should continue 
for 7) ye ars at current production levels. Engineering plans 
progressed during the year in anticipati J n of possible ex­
pansi on of production capacity. 

During 1975 and 1976, evaluation of the company's Safford 
deposit continued. Experiments were performed to test the 
applicability of a soluti on mining process on the deposit. 

McAlester bGga n producti o n of leach-copper at the Zonia 
minG in 1966. Oxide are was taken from the open-pit mine 
an~ heap leached until 1973 when operatiJns were changed 
and the deposit was le ached in place. Slightly more than 
31 mi11i.:)n p;)unos elf c )pper ,,,,ere pr ')cluced before operatL->Ds 
were suspended in March 1915 . 



Newmont Mining Corporation 

Prod uction during 1975 at the San Manuel d i vis ion was r ed uced 
by 23% with a temporary reduction in the work force. Never­
t heless, it remained the largest underground me tal mining 
operation in the U. S. and it was the largest single prJducer 
of copper in Arizona . It produced l87,487 , 00~ p ounds of re­
cove r able coppe r during the ye ar. Production a t the high­
grade Magma (Superior) mine wa s increased 33%. 

During 1975, equipme nt a nd storage f a cilities were insta ll ed 
at the San Manuel smelter to utilize oil as smelter fue l 
during pe riods of natura l gas scarcity. Subsequently, as the 
cost a f oil r ose, plans were drawn t o mudify the insta lla­
tions s o that coal c~ uld be used as the prima ry fuel. 

During 1976 ) the Sa n Manuel mine continued t o ope r a te a t a 
curta iled level. At mid -yea r ) a gradua l step-up of mine 
devel 1pment wa s started but late r ) in view 0f recurre nt 
unfavorable ma rket conditi ~ ns, the devel opment work was 
again te.mQ~o·rarilyred uced. Production at the Magma mine wa s 
maintained at full c~ pa city. 

An abnorma lly h i gh number of intermittent curtai l me nts 
requ ired f or . air pollutl ·.n c,)ntrol at the San Ma nue l smelter 
ad versely nffecte r} ope rati .) ns (l uring the f .)urth qua rter. 
The curta ilments caused d eteriorati ~ n in the physica l cond i­
tion of the reverbe r a t ory furna ces and consequent l Jwer 
effiCiencies a nd throughput. As a result , conce ntrate inven­
torie s 'vere butl t ab o ve normal a nd c,)pper had t .) be purchased 
to meet sales obliga ti ons. During the year , h~we ver J the 
smelter di d pro cess old sl ag , enha ncing substa ntia lly th e 
tota l copper production. 

The ammonia double alkali ga s-scrubbing pil o t plant at Sa n 
Ma nuel continued operating during 1976. This plant was 
established by the Smelter Control Research Associa tion, of 
which Newmont is a f ounding member. 

Occidental p~trolcum Corpora tion 

For seve ral ye a rs,Occid e nta l's mineral diviSion, Occidenta l 
Minera ls Corp. (Oxymin), has drilled and delinea ted the Va n 
Dyke oxide coppe r deposit tha t lies be neath much of the town 
of Miami, Arizona . The minera liza tion is 11 ~) ·) t o 2:)r:n 
f eet de ep and vari e s from RbJut 10) f eet t o 37) f ee t thick. 
Ih ' 1976, the company bega n prepa r ati0ns t o t e st a n In-situ 
copper s olutio n mining process. 
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Oracle Rid~e Mining P ~ rtne rs 

The Oracle Ridge minc~ f J rmerly known as the Control mine, is 
in the vicinity of Marbl e Peak on the northeast slope of the 
Santa Ca talina M~untains. Between 1968 and 1974 , the 
CQntinental Copper C ~ .• a subsidiary of the Continental 
Materials Corp. , drilled and defined the ~ re reserves on 
the property . began underground devel ) pment~ r a n metallurgic9l 
tests and initiated feasibility studies. 

In 197 5> the company continued unrlergrluno de vel ;)pment and 
engineering studies for a c ~mprehensive operating plan. 
Negotiations f o r the acquisiti ~ n of rights-or-way and t a ilings 
storage area were made during the year and discussi .) ns were 
held with several companies interested in be coming a partner 
in the mine development. 

During 1976, the general mine plan 1-I[as completed a nd a se c'J nc'l 
mine adit e stablished. The underground development work was 
continued and 9 ventilation shaft begun. In Augus~ an an-­
nouncement was made that Union Miniere, S. A., a Belgium­
based na tural resources company had agreed in principle to 
take a 45% interest, in exchange for investing additional 
capital and a rranging for necessary financing. Eventually, 
a neVY company, 55% owned by Continental and named the Oracle 
Ridge Mining Pa rtners, was formed with Union Miniere t D 
bring the mine into prod uction. 

Phelps DC? cl g~ __ 9o_ry.Q_:r:'ation 

The new Me tcalf mine and concentrat :"1r bega n prod uctL)n in 
Janunry 1975. Operations during the year showed that the 
concentrat ,r, designed t o treat 3~.~18 tpd~ has an actual 
capa ci ty of 11") > 'yy) tpd. 

1dork sche(]u l e s at the Metca lf. M,')renci , and New C:J rnelia 
mines ane1 c-mcentrat ,rs vJere reduced on Janua ry 9, from the 
equivalent of a 5~-day week t ~ a 5-day week. On Feb rua ry 21, 
ope r a tions a t these mines, as well as the underground mines 
at Bisbee. were reduced further t J 2 f our-d ay week. On 
June 13. 197 5, the undergrJund mines at Bisbee were shut 
d.)v-JD. During th e week of July 13, oper3ting schedule s 
equivalent t o a five-d a y week were resumed a t the other 
pr .Jperti es and c )ntinuecJ thr>ugh the year. 

Despite these operational curtnilments and cl ') sure .J f the 
Bisbee mines, Phelps Dodge remained the leading producer of 
capper in Ariz .) na . The c()mpany prDd uced 345.l 688 .981 pound s 
of r e coverable copper, approximntely 21% of the state's t J t a l 
prod uction. 
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Installati~n of facilities t~ control air quality at the c~m­
pany smelters was essentially completed in 1975. Operations 
were generally on a seven-day week schedule except from 
February 20, t :) mid-July and during the three-week vacation 
shutdown 8t Morenci and New Cornelia. 

The second of two units designed t~ dispose of most of the 
sulfuric acid produced at the Morenci smel ter was completed 
and put in operation in November 1975. These facilities are 
used in leaching concentrator tailings produced ,qt Metc2lf 
and Morenci. 

Cons truct ion ~)f undergr ::> und Clnd surface installa tions and 
other development work at the company's Dos Pobres deposit 
near Safford, Arizona, continued during 1975. The No. I 
shaft was deepened about 240 feet to a final depth of 
2 J 15 ') feet and the No. 2 shaft re8ched a depth of 1,439 
feet. 

In March 1976, work schedules at Metcalf j Morenci, ane'! New 
Cornelia were increased to a six-day week. This ~chedule 
continued until December when it was reduced t o the equiva­
lent Df a 5t-day week. Operations at the smelters were 
generally ~n a seven-day week schedule except during the n J rmal 
three-week vacati~ n shutdown at Morenci and New Co rneli ~ . 

Mine production of c~pper was greater than in any prior year 
resul ting from l :) nger work schedules and greater pr.)duction 
from the new Metcalf mine. In 1976, Phelps Dodge produced 
Ll75,731,242 pounds of recoverable copper from its Arizona 
mines, about 23% of the state's total production. 

Development of 
rate in 1976. 
haulage drifts 
ing of the No . 
depth of 1>570 

the Dos Pobres deposi t continued a t a red lL.: ':'~ O 
Most of the work was on underground access ar.d 
around the extremities of the orebody. Sink-
2 shaft was suspended on Febru2ry 15, when a 
feet was reached. 

Ranchers EYJ:21..QTa tJ. oll_. ':'_0.9~e v_~l.QJ?ment Company 

During 1975 and 1976, the Bluebird property was operated 
essentially at full capaCity. A record production of 
17,875,534 pounds of cathode copper was obtained in 1976. 
Four new 120-ton are trucks were purchased during 1976 t o re­
duce mining costs as haulage distances a nd lifts increase. 

In-place leaching and production of copper precipita tes at ' 
the Old Reliable mine were suspended in July 1975. 
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TABLE I 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

1975 1976 
Tons Pounds Pounds Tons Pounds Pounds 

Company Copper Ore Recoverable Recoverable Copper Ore Recoverable Recoverable 
~ Mined Copper Molybdenum Mined Copper Molybdenum 

ANAMAX ; 
Twin Buttes 2,307,331 18,306,894 273,228 8,851,000 133,396,000 1,223,000 

Cathode Cu 1324612772 5:(,925,000 
Total ~307,331 Jl,768,666 273,228 8,851,000 191,321,000 1,223,000 

ASARCO 
Silver Bell 2,541,900 28,037,459 3,076,400 35,939,534 
. Precipitate CU 8,496,533 8,627,066 

Mission 5,089,800 53,891,133 432,304 6,407,300 70,380,563 268,679 
San Xavier 

Precipitate Cu 1,368,600 19,384,305 1,317,400 22,771,705 
Sacaton 3,606 2400 43283~,162 3 2781 2800 44,O42!241 

Total 12 , 606 2700 . 153,64 ,592 432 2304 14,582,900 181 2761,109 268,679 

CITIEE SERVICE -
MI~~I O~~TIONS 

Miami-Copper 
Qities Operations 

Copper Cities 1/ 1,670,090 19,055,546 19,760 
Precipitate CU 3,561,559 3,370,154 
Miami 

J?recipitate Cli 13,075,798 6,036,812 '. 
Cathode 2/ 7,472 ,083 

Pinto Valley Opns.3/13,895,820 107,498,466 159,136 15 2630 ,585 128,743,605 4402643 
Total 15,565,910 143,191,369 178,896 15,6301585 145,622,654 440,643 
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TABLE I (Continued) 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

1975 1976 
Tons Pounds Pounds Tons Pcunds Pounds 

Company Copper Ore Recoverable Recoverable Copper Ore Recoverable Recoverazle 
Mine Mined Copper Molybdenum Mined Copper Molybdenum 

CYRUS MINES: 
Bagdad 2,082,099 23,599,989 716,792 2,043,988 20,983,134 652,590 

Cathode Cu 14,320,802 14,606,474 
Bruce !±! 94,609 6,536,000 90,278 5,889,420 
Pima 19,630,974 154,541,515 1,814,263 19,554,407 154,986,103 1,906,318 
Johnson 21 

Cathode Cu 1%7091804 611431°24 1,311,590 10,059,608 
Total 23,515,486 2<?5,141,330 2,531,055 23, 000 --,-~:2 2 20§_, 524 , 739 2,558,90"'8" 

DUVAL : 
Esperanza 5,490,362 24,914,864 3,194,830 5,486,238 28,623,378 2,986,930 

Precipitate Cu 3,960,323 6,412,177 
Mineral Park 5,573,875 27,472,411 2,781,954 4,726,075 19,498,473 2,645,471 

Precipitate Cu 6,915,242 6,817,415 
Sierrita 31,430,788 186,727,062 1312861923 34,022 184: 202 1927,887 17,608,678 

Total 42,495,025 249%989,902 19,263,707 44,2.35, 155 264,279 1330 23,241,079 

HECLA MIl~ING COMPANY: 
Lakeshore Mine §I 

Sulfide 0re 1,209,340 18,426,880 
Oxide Ore 11410,22~ 28,407,483 

Total 2,619,568 46,834,363 
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TABLE I (Cc,ntinued) 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

1975 1976 
Tons Pound 3 Pounds Tons Pounds Pounds 

Company Copper Ore Recoverable Reccverable Copper Ore Recoverable Recoverable 
Mine'- Mined Copper Molybdenum Mined Copper Molybdenum 

INSPIRATION : 
Inspiration 6,288,363 Ei8,~27,498 4,610,227 51,193,292 

Precipitate Cu 21,266,570 20,677,690 
Christmas Division 1,403,835 11,729,139 1,558,165 13,942,431 
Ox Hide Mine 213021230 10,107,194 2z189,565 7,915,445 

Total 9,994,428 1111~30,401 8,357,957 93~728)35E" 

KENNECOTT: 
Ray 6,692,267 86,516,592 330,032 10,243,750 136,258,061 743,037 

Precipitate CU 24,338,397 
10,243,75° 

241374,223 
Total 6,692,267 110,854,989 330,032 160,632,314 -743,037 

McALESTER FUEL COMPANY: 
Zonia Mine 21 

619,263 Precipitate Cu 
Total 619,263 

MAGMA: 
San Manuel 16,778,247 187,487,000 3,182,298 15,016,263 176,115,000 2,616,237 

Reprocessed 
smelter slag 2,818,353 42,334,000 

Superior 1,087,694 
Reprocessed 

78,048,000 971,109 79,791,000 

smelter slag 1915~8 138 1°00 
Total 17,865,941 265,535,000 3,182,298 18,825,313 298,378,000 ~6l6,237 
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TABLE I (Continued) 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

Company 
Mine 

PHELPS OODGE: 
Morenci Branch 

Morenci Mine 
Metcalf Mine §J 

Precipitate Cu 
New Cornelia Branch 
Copper Queen Branch 

Lavender Pit 9/ 

1975 
Tons Pounds 
Copper Ore Recoverable 
Mined Copper 

16,173,658 177,767,689 
5,556,145 58,389,398 

23,777,527 
7,270,059 66,045,992 

Precipitate-Cu 10/ 8,376,532 
Copper Queen Mine 11/ 108,167 11,331--,--843 

Total 29,108,029 345, 688;981 

RANCHERS EXPLORATION AND 
DEVELOPMENT CORPORATION : 

Bluebird Mine 
Cathode CU 4,375,485 15,121,572 

Old Reliable 12/ 
Precipitate Cu 466,506 

Total ~,375,485 15,588,078 

TOTAL 
LARGE COMPANIES 13/ 164,526,602 1,633,652,571 14/ 

Source: Arizona Department of Mineral Resources 

1976 
Pounds Tons Pounds Pounds 
Recoverable Copper Ore Recoverable Recoverable 
Molybdenum Mined Copper Mo1ybdeI?-~ 

18,705,450 208,986,329 
11,327,506 105,316,201 

53,136,295 
9,481,855 100,399,483 

7,892,934 

39,514,811 ~7S,731,242 

3,449,771 17,875,534 

3,449,771 17,875,534 

28,312,423 189,311,073 15/ 2,082,689,143 14/ 31,C91,583 
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TABLE I (Continued) 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

Copper Cities open-pit mine shutdown May 9, 1975, however, leaching operations ~ontinued through 1976. 
Cities Service's new solvent extraction-electrowinning plant came on stream in May, 1976. 
Pinto Valley's initial start-up was in July, 1974. 
Cyprus Bruce Copper and Zinc Company's copper production from copper-zinc ore. The Company's zinc 
production for 1976 amounted to 19,376,966 pounds of zinc. 
Cyprus Johnson came on-stream March 15, 1975. 
1~e Lakeshore mine came on-stream early in 1976. 
No production since March 1975. 
Phelps Dodge's Metcalf mine and concentrator began production in January 1975. 
The ~avender Pit and Bisbee concentrator operations were terminated December 14, 1974. However, leach~l1g 
operations continued through 1976. 
This figure represents production from the dumps, the Lavender Pit and the Copper Queen mine. 
Phelps Dodge's Bisbee underground mines ceased operations on June 13, 1975, thus ending approximately 
100 years of production. However, leaching operations continued through 1976. 
Leaching operations at Old Reliable were suspended July, 1975. 
For a comparison to all copper produced in Arizona, with a classification of source material, 
reported by the U.S. Bureau of Mines, see Tables IX & X. Specific comparisons may differ due 
to times and methods of reporting. 
Includes 142,636,824 pounds of copper produced in 1975 and 259,820,353 pounds of copper produced 
in 1976 from material not classified generally as ere (see detail by company in this table). A 
more detailed, recent, historical record of leach production only is given in Table II. 
Includes 2,837,941 tons of smelter slag reprocessed by Magma (see detail in this table). 
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TABLE II 
ARIZONA LEACH COpPER PRODUCTION 11 

(Thousand Pounds) 

ProEertI 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 
Bagdad ?J 11,066 14,258 14,781 7,281 14,681 13,391 14,267 13,508 14,321 14,606 
Bisbee 21 4,443 7,285 7,002 7,407 8,345 10,000 8,532 6,402 8,377 7,893 
Bluebird !!I 7,690 1,449 9,921 11,520 12,458 14,680 15,005 15,344 15,122 17,876 
Castle Dome 2,122 2,431 1,831 934 
Copper Cities 2,792 4,356 3,799 4,491 4,376 4,577 4,570 3,295 3,562 3,370 
Emerald Isle 275 1,611 4,180 3,713 3,82? 3,629 2,180 
Esperanza 6,132 4,478 3,619 4,428 4,454 2,094 2,268 1,817 3,960· 6,412 
Inspiration 27,969 30,930 45,108 48,097 45,588 56,487 50,401 47,765 52,470 45,545 
Johnson 6,143 10,C60 
Lakeshore 28,407 
Miami 8,726 11,077 13,756 14,965 12,806 12,170 11,988 11,969 13,076 13,509 
Mineral Hill 4,901 2,887 
Mineral Park 7,OC5 7,051 6,221 7,710 7,315 8,936 6,431 6,801 6,915 6,817 Morenci 27,780 23,162 22,754 16,950 14,188 24,493 25,668 22,704 23,778 53,136 Old Reliable 5,992 2,175 467 
Ox Hide 744 7,243 13,298 7,962 9,673 8,950 9,679 10,107 7,915 Peacock NA R~ NA NA NA NA NA Ray 21 21,188 21,742 29,968 43,971 31,6~ 31,472 28,369 25,478 24,338 24 t 374 Red Hills 46 San Xavier 4,955 11,762 19,384 22,772 
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TABLE II 
ARIZONA LEACH COPPER PRODUCTION 11 (Continued) 

(Thousand Pounds) 

Property 1967 1968 1969 1970 1971 1972 

Silver Bell y 5,017 4,909 5,226 5,614 6,297 7,897 
Twin Buttes 
United Verde 190 307 248 232 165 140 
Zonia 3,264 3,928 3,576 4,456 4,769 4,778 

197:3 1974 

8,092 7,860 

214 44 
2,991 2,717 

1275 

8,497 
13,462 

32 
619 

1976 ---. 

8,627 
57,925 

TOTAL 135,659 144,619 182,120 195,067 178,894 204,417 200,873 189,320 224,630 329, 2~4 

PERCENT OF PRIMARY 
COPPER PRODUCED 11 13.5 lL5 lL4 10.6 10.9 lL2 10.8 11.0 13.8 16.1 

Source : Arizona State Dept. of Mineral Resources 

1/ Copper recovered from precipitate and/or by solvent extraction from material dump, heap, vat or in situ leached. 
2/ Precipitation replaced by solvent extraction in 1971 
3/ Lavender Pit and Copper Queen 
~/ Precipitation replaced by solvent extraction in 1969 
~ Includes only copper contained in precipitates from dump leaching. Does not include copper produced by 

electrowinning. 
§I San Xavier discontinued production of Siliceous Flux and commenced production of copper precipitate as of 

5/1/73. 
7/ Leach copper compared to total copper produced from all primary sources as reported in "Minerals Yearbook­

Area Reports: Domestic", U. S. Bureau of Mines. 

NA Not Available 
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TABLE III 

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(Percent Total Copper) 

MINE OPERATION 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

ANAMAX MINING COo 
Twin Buttes 

Sulfide 1024 0099 0098 0082 0063 0060 1012 
Oxide 1027 1031 

ARIZONA RANCH & METALS COo 
Mineral Hill 

Oxide 
ASARCt) INC. 

Mission 
Sulfide -.:..20 088 .70 .67 .67 067 061 .60 061 .60 .62 

Sacaton 
Sulfide 063' 074' : 71 

San Xavier 
Sulfide 
Oxide - Cu-bearing Silica Flux Mined 1968-72 061 .77 1005 1012 

Silver Bell 
Sulfide .B3 .79 .86 070 .EB 065 .60 064 .65 072 072 
Oxide 

BIG HOLE MINING COo 
United Verde 

Sulfide 4.9 50'?_~5_.!t_ 604 903 502 4.9 5 . 1 4.8 507 
Oxide 
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TABLE III (Continued) 

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(Percent Total C0pper) 

MINE OPERATION 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

CITIES SERVICE CO. 
Castle Dcme 

Oxide 
Copper Cities 

Sulfide (.50) (.;c) 
Oxide 

Miami 
Oxide 

Pintc Valley 
Sulfide ( .45) ( .45) 

CYPRUS MINES CORP. 
Bagdad 

Sulfide .94 .77 .65 .66 .75 .81 .70 .70 .74 .70 .60 
Oxide 

Bruce 
Sulfide 2.f6 ,.45 3.33 3.75 3.92 3e68 3.86 3.73 3.54 

J(..hnson 
Oxide 1/ .42 .42 

Old Dick rand COIper Que~'n) 
Sulfide 3.15 

Pima 
Sulfide .73 .58 .58 .54 .54 -2~ -53 __ .51 ·5~ .48 .47 
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TABLE "III (Continued) 

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(Percent Total Copper) 

MINE OPERATION 1966 ·1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

EL PASO NltTTnt"L G:':.S ·CO. 
Emerald Isle 

Oxide 
HECLA . MINING CO. 

Lakeshore 
Sulfide .76 
Oxide y 1.03 

INSPIRATICN CONSOLIDATED COPPER CO. 
Christmas (underground) 

Sulfide 1.14 
Christmas (open pit) 

Sulfide .77 .63 .65 .80 .74 ~_--"2Z __ _·57 _ ·58 
Inspiration Area Mines 

Sulfide .47 .73 .69 _~ _~~. 7J.. .67 .63 .65 .63 . 
Oxide -.:1.6 

Ox Hide 
Oxide 11 .37 .36 ·30 ~29 .27 

KENNBC0TT COPPER 
Ray 

Sulfide .97 .90 .89 .91 .83 .90 .86 
Silicate 1017 1.39 1.25 1.35 1.19 1.23 1.1,7 
Oxide 
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TABLE III (Continued) 

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(Percent Total Copper) 

MINE OPERATION 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

MCALESTER FUEL CO. 
Zonia 

Oxj.de .70 ( .53) (.53) ( .53) 
NEWMONT MINING ~ORP. 

Magma 
fulfide 4.70 4.77 4.63 (4.4) (4.4) (4.5) (4.5) (4.5) 

San Manuel 
Sulfide 2/ 

PENNZOIL co. (DUval Corp.) 
.77 .76 .70 (.7) (.7) .70 .64 (.7) 

Esperanza 
Sulfide .59 .52 .50 .48 .45 .40 .34 .31 .26 .29 
Oxide 

Mineral Park 
Sulfide .51 .52 .51 .52 050 .50 .41 .38 036 .30 .28 
Oxide 

Sierrita 
Sulfide 028 .27 029 .28 .29 .33 .35 

PHELPS DOOOE CORP. 
Copper Queen 

Sulfide 4.23 4.1b 4.08 4.23 4.36 4.31 4041 4.(6 3048 5.70 
9xide 

Lavender 
Sulfide .70 .76 .67 081 077 .68 064 .60 .47 
Oxide 

Metcalf 
Sulfide .84 .86 
Oxide 
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TABLE III (Continued) 

AVERAGE CU CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES 
(Percent Total Copper) 

MINE OPERATION 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 197~ 

PHELPS DODGE CORP. (Continued) 
Horenci 

Sulfide 
Oxide 

New Cornelia 
Sulfide 

RANCHERS EXPLORATION & 
DEVELOPMENT CORP. 

Bluebird 
Oxide 

Old Reliable 
Oxide 

STANDARD METALS CORP. 
Antler 

Sulfide 

WEIGhTED AVERAGE SULFIDE GRADE dI 

.86 

.74 

.80 

.86 .84 .86 .B5 

.75 .74 .73 .68 

.75 .72 .73 073 

.85 .83 .82 082 .79 .Bo 

067 .70 .61 .57 .57 .66 

.46 .44 .48 .58 

.74 .74 .74 .74 

.64 .64 .60 .57 .56 061 

Source : Company A~~ual Reports, Form 10-K's, and Prospectus; "International Directory of Mining and Mineral 
Processing Operations", E/MJ; Az. Dept. of Mineral Resources. 

( ) Percentage in parenthesis is approximate; not used in calculation of weighted average. 
11 Acid soluble copper. 
~ Sulfide copper. 
3/ Weighted average grade of ore milled; based generally on an assay of total copper. 
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TABLE IV 
CONTAINED CU RECOVERIES AT ARIZONA COPPER MINES 1/ 

(Percent of Total Copper) 

MINE OPERATION 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

Twin Buttes Sulfide 80 72 76 72 71 63 68 
Oxide 65 75 

Mineral Hill Oxide 
Mission Sulfide 87 88 90 91 86 88 89 88 88 88 89 
Sacaton Sulfide 78 82 82 
San Xavier Sulfide 

Oxide 49 63 67 77 
Silver Bell Sulfide 72 74 65 74 75 78 85 80 78 77 81 
Copper Cities Sulfide 
Pinto Valley Sulfide 
Bagdad Sulfide 69 80 81 76 73 77 88 82 77 81 86 
Bruce Sulfide "85 85 85 85 90 90 90 93 92 
Johnson Oxide 2/ - - ..; 43 91 
Old Dick Sulfide 96 .., 
Pima Sulfide 89 86 85 .86 84 86 84 85 85 82 84 
Emerald Isle Oxide 
Lakeshore Sulfide 

Oxide ?J-
Christmaf: (UG) Sulfide -Christmas (OP) Sulfide 72 75 68 76 66 70 73 .77 
Inspiration Area Sulfide "j/ 39 47 47 45 48 46 45 

Oxide 
Ox Hide Oxide 2/ --_____ ~__ ~7 __ --- --~- - -

42 67 76 67 
Ray Sulfide 

Oxide 4/ 
Zonia Oxide In-situ Leach 1973-75 ~ 

Magma Sulfide 97 91 95 
San Manual Sulfide 5/ 92 93 93 90 87 
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TABLE IV (Continued) 
CONTAINED CU RECOVERIES AT ARIZONA COPPER MINES 1/ 

(Percent of Total Copper) -

MINE OPERATION 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

Esperanza Sulfide 80 81 81 78 83 87 87 89 9C 91 
Mineral Pe.rk Sulfide 82 80 79 82 80 eo 77 81 72 81 73 

Oxide 
Sierrita Sulfide 84 91 84 90 89 90 88 
Copper Queen Sulfide 87 89 88 89 87 88 95 90 90 92 
Lavender Sulfide 73 73 67 65 70 64 69 67 52 
Metcalf Sulfide .,. 63 54 

Oxide .., 
Morenci Sulfide 77 72 73 76 74 76 75 71 74 70 70 

Oxide 
New Cornelia Sulfide 88 88 88 87 87 86 84 85 85 80 80 
Bluebird Oxide 45 35 36 45 
Antler Sulfide 

Source: Company Annual Reports and Form 10-K's; Az. Dept. of Mineral Resources. 

1/ Recoveries are based on available reported producti~n and average grade of material treated. A number of 
- oxide operations are not listed because of inadequate data. 
2/ Percent recovery of acid soluble copper. 
3/ Percent recovery in flotation-concentration treatment, after ore has been leached. 
4/ Silicate treatment. 
5/ Percent rec0very of sulfide copper. 
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TABLE V 

STRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER MINES 11 
(Waste: Ore) 

MINE 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 

Twin Buttes 2Col ; J..Y' 7.3:1 10.2 :1 503:1 7.6:1 10.8:1 71.6 ; 1 3/ 505: 1 
Mission 4.9:1 3·1:1 2.7:1 2.6:1 2.3:1 3.1:1 3.1:1 205:1 2 .. 3:1 1.5:1 1.5:1 
Sacaton 6.3:1 5.9:1 
San Xavier 5.1:1 
"Si1verbe11 2.5:1 2.4:1 1.9:1 2.2:1 2.7:1 2.611 2.5:1 3·5:1 3.4:1 2:1 1.6:1 
Copper Cities 1.9:1 1.9:1 1.7:1 1.8:1 3.1:1 2n 1.1:1 1:1.3 lA301 
Pinto Valley 1.8:1 1.7:1 
Bagdad 401:1 3.9:1 3.7:1 4:1 4.1:1 4.4:1 502:1 5.2:1 4.05: 1 1.2:1 9.8:1 
Johnson 1:1.8 1.5:1 
Pima 1.6:1 _ 2 ... 8..;1 2:1 2:1 
Christmas 1.6:1 3.6:1 501:1 4.4:1 5.5:1 4.1:1 409:1 5.8:1 5.1:1 3.4:1 3.1:1 
Inspirati~n Area " 1.3:1 1.3:1 1:1 1.3:1 1.5:1 1.7:1 1.8:1 1.9:1 2 .. 2:1 3.1:1 1.9:1 
Ox Hide 0 1:11.4 1: 4.8 1: 391.4 1:2.3 1:35.6 1:3.1 1:2.6 1:2.6 
Ray 2:1 1.9:1 2.8:1 2.3:1 2.1:1 1.7:1 2.7:1 2.6:1 3:1 305:1 2.6:1 
Esperanza 2.3:1 1.8:1 1.4:1 1.7:1 1.5:1 1.4:1 1.5:1 1.5:1 1:1.4 1.1:1 
Mineral Park 1.7:1 2.2:1 1.8:1 1.8:1 1.4:1 1.4:1 1:1.2 1:1.5 1:1.1 1:1.5 2.1:1 
Sierrita 70.7:1 2/ 3.3:1 1.8:1 1.7:1 105:1 1.7:1 1.4:1 1.5:1 
Lavender 4.1:1 4.4:1 4.5:1 4:1 2.7:1 1.5:1 1:201 1.1:1 1:L2 
Metcalf 2.8:1 1.8:1 
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TABLE V (Continued) 

STRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER MINES 11 
(~Jaste :Ore) 

MINE 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975, 1976 

Morenci L5:1 1.6:1 1.8:1 L8:1 1.8:1 2.2:1 L9 :1 2:1 L8:1 L3:1 L5:1 
New Cornelia 1.4:1 L6:1 1.9:-1 1.6:1 1.5:1 ~:1 1.9:1 1.9:1 1.5:1 1.5:1 1.1:1 
Bluebird itl 1:4.5 1:4.8 1:3.4 . 1:1.5 1:1 1:1.2 1:1 1.3:1 1.3:1 

AVERAGE 2.3:1 2.3:1 2.2:1 2.3:1 21 2.6:1 2.6:1 2.3:1 2.5:1 2.6:1 2:1 61 2.7:1 

Source: "Minerals Yearboo~-Area Reports: Domestic", U. S. Bureau of Mines; Company Annual Reports. Az. , 
Dept. of Mineral Resources. 

11 Leachable rock included with waste (except at solely leach operations). 
£I Includes preproduction stripping. 
31 Stripping continued as sulfide concentrator was shut down from March, 1975, to January, 1976. 
~I Fiscal year from Jul. 1 to June 30. 
21 Excludes ratios at Twin Buttes and Sierrita. 
61 1xcludes ratio at Twin Buttes. 
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TABLE VI 

ARIZONA PRODUCTION AND VALUE OF COPp~{, MOLYBDENUM, GOLD, AND SILVER 

RECOVERED FROM COPPER ORE 

. Molybdenum 31 Value 
Gold 21 Silver 21 1,000 Ibs Copper !±I ~ of Copper 

Copper Ore 11 I Troy Ounces Troy Ounces Value Pounds Lbs.IOre-Ton Gold,Silver & 
Year Tons Value 51 Value Y (in $1,000) Value Ave.¢/lbo V Molybdenum 

1966 101,558,298 127,431 5,595,644 10,161 1,359,481,200 13039 
$4',460·,085 . $7,235,168 $17,812 $ 491,724,350 36.170 $ 521,231,603 . 

1967 74,289,203 '. 66,933 .. 3,996,587 9,261 901,853,500 12.14 
$2,342,655 $6,193.,431 $15,385 $ 344,742,519 38.226 $ 368,663,605 

1968 101,293,963 89,419 4,697,394 12,127 1,146,313,600 11032 
$3,510,600 $10,074,000 $19,207 $ 479,697,900 41.847 $ 512,489,500 

'~'* 

108,71r 
.> lIE ~, 

1969 127,848,828 5,899 t 843 12,699 1,477,520,000 11.56 
$4,586,800 $10,564,700 $20,947 $ 702,324,400 470534 $ 738,422,900 

1970 150,240,842 107,292 7,130,261 15,672 1,694,294,000 11028 
$3,904,400 $12,626,700 326,700 $ 977,608,000 570700 $1,020,839,100 

1971 149,293,547 93,617 6,106,204 22,684 1,529,780,500 9.76 
$3,820,510 $9,437,749 i39,872 $ 786,812,004 51.433 $ 839;942,263 
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TABLE VI (Continued) 

ARIZONA PRODUCTION AND VALUE CF COPPER, MOLYBDENUM, qOLD, . AND SILVER 

RECOVERED FROM CGPPER ORE 

Year 
Copper Ore 1/ 

Tons 

Gold 2/ 
Troy Ounces 

Value 21 

1972 165,914,825 102,526 
$5,987,518 

1973 181,311,945 102,376 
$10,013,397 

1974 178,913 ,296 90,206 
$14,488,424 

1975 168,750,152 82,759 
$13,364,751 

1976 194,136,559 97,961 
$12,276,473 

Silver 2/ 
Troy Ounctrs 

Value Y 

6,614,957 
:'$11~i43~'2~ 6 

7,164,988 
$18,325,173 

6,308,721 
$29,701,33:2 

6,190,805 
$27,354,196 

7,308,395 
$31,816,805 

Holybdenum )./ 
1,000 Ibs 
Value 

(in $1,000) 

27,216 
$46,791 

37,657 
$59,372 

28,346 
$57,067 

25,030 
$61,411 

31,073 
$89 ,148 

. Value 
Copper 4/ 

Pounds Lbs.1Ore-Ton 
of Copper 

Gold, Sl.lver & 
Value Ave. ¢/lb.7/ Molybdenum 

1,695,858,000 
$ 858,392,446 

1,735,012,000 
$1,021,314,814 

1,609,808,000 
$1,233,901,735 

1,502,978,000 
$ 954,917,072 

1,912,430,000 
$1,316,210,823 

10.22 
50.617 

9.57 

$922 ,314,190 

58.865 $1,109,025,384 

9.00 
76.649 $1,335,158,491 

8.91 
63.535 $1,057,047,019 

9.85 
68.824 $1,449,452,101 

Sc·tlrce· "Minerals Yearbook-Area Reports: Domestic", U. S. Bureau of Mines. 

1/ Includes some copper-zinc and/or lead-zinc ore in 1972 and thereafter. 2/ Excludes gold and silver recovered 
from vat or heap leaching of copper ~res and from copper tailings or copper-cleanup in 1969 and thereafter. 
21 Molybdenum content of recovered concentrate. 4/ Excludes precipitate copper from dump and in-Flace leaching. 
21 At average domestic, free-market gold price in 1968 and ' thereafter: year 1968, $39.26 per oz.; 1969, $42.19; 
1970, $36.39; 1971, $40.81; 1972, $58.40; 1973, $97.81 ; 1974, $159.73; 1975, $161.49; 1976, $l25.32. 6/ At E/MJ 
average N. Y. market price for .999 fine silver. 7/ At E/MJ average price, domestic, f.c.b. refinery: 
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TAELE VII 

MINERA~ PRODUCTION IN ARIZONA 1L 
1975 1976 

Mineral Quantity Value" Quantity Value 
(thousands) (thousands) 

Asbestos short tons 1,676 W NA W 
Clays 2/ thousand short tons 129 $483 28 $361 
Coal (bituminoue) do 6,986 W 10,420 W 
Copper (recoverable content of ores, etc.) short tons 813,211 1,044,162 1,024,421 1,425,994 
Gem stones NA 5,000 NA 4,000 
Gold (recoverable content of ores, etc.) 

troy ounces " 85,790 13,854 102,062 12,790 
Gypsum thousand short tons 
Lead (recoverable content of ores, etc.) 

117 419 139 529 

short tons 420 181 338 156 
Lime thousand short tons 512 12,444 546 16,115 
Mica, scrap do 2 65 NA W 

Molybdenum (content of concentrate) thousand pounds 25,030 61,411 31,073 89,148 
Natural gas million cubic feet 208 58 262 74 
Petroleum (crude) thousand 42-gal1on barrels 635 3,332 519 2,"724 
Pumice thousand short tons 856 1,294 802 1,240 
Sand and gravel 21 do 17,222 36,490 18,131 '40,184 
Silver (recoverable content of ores, etc.) 

6,286 27,783 7,615 33,126 thousand troy ounces 
stone thousand short tons 3,404 11,030 4,147 13,921 
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TABLE VII (Continued) 

.MI~'EEAL PBODUCTIG'N' IN ARIZONA 1/ 

1975 1976 
Mineral Quantity Valuo 

-.Lthou,c:;,qnn,c:; ) 
Quantity Value 

( thousandf" ) 

Zinc (recoverable content of ores, etco) 
short tons 8,655 $ 6,751 9,501 $ 7,030 

Value of items that cannot be disclosed: 
Asbestos, Cement, Clays (ball and common), 
Feldspar, Flourspar, Helium (high purity), 
Iron ore, Mica (crude) 4/, Perlite, Pyrite, 
Salt, Sand and gravel (industrral), Tungsten, 
and values indicated by symbol W xx 63,666 XX 79,229 

xx: . $1,288',4~3 XX $1,726,621 Total 
Total 1967 constant dollars xx Z 509,B29 XX .~ 620,720 !V 

Source: "The Mineral Industry of Arizona", U. So Bureau of Mines, Jan. 1978. 
! 

W Withheld to avoid disclosing individual company confidential data; included with I~alue of items 
that cannot te disclosed." XX Not applicable. EI Preliminary. NA Not available. 

1/ Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2/ Excludes ball clay and common clay. 
3/ Excludes industrial sand and gravel. · 
~Crude mica includes figures listed previously under both scrap mica and sheet mica, where applicable. 
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1858 - 1974 
1975 
1976 

Total 1858 - 1976 

1858 - 1974 
1975 
1976 

Total 1858-1976 

TABLE VIII 

ARIZONA MINE PRODUCTION OF COPPER, LEAD, ZINC, GOLD AND SILVER 

1858 To Present - In terms of Recoverable Metals 

COPPER LEAD 
Value Value 

Short Tons (Thousands) Short Tons (thousands) 

27,585,417 $16,306,217 656,251 $130,673 
813,211 1,044,162 420 181 

1,024 2421 1,425,994 338 156 
29,423,049 $18,776,373 657,009 $131,010 

GOLD SILVER 
Value Value 

Ounces (thousands) Ounces (thousands) 

14,251,601 $408,365 442,900,226 $509,500 
85,790 13,854 6,286,000 27,783 

102,062 12,790 7,615,000 33,126 
14,439,453 $435,009 456,801,226 $570,409 

ZINC 

Short Tons 

1,075,450 
8,655 
9,501 

1,093,(;06 

Value 
( thousands) 

$271,274 
6,751 
7,030 

$285,055 

COMBINED VALUE 
COPPER, LEAD, ZINC, 

GOLD AND SILVER 

$17,626,029,000 r/ 
1,092,731,000 
1,479,096,000 

$20,118,725,000 

Est. Value of other Metals & Non-Meta11ics produced through 1974 
Value of Other Metals & Non-Meta11ics Produced in 1975 a/ 

$1,658,348,000 

Value of Other Metals & Non-Meta11ics Produced in 1976 a/ 
Total Est. Value of Other Metals & Non-Metal1ics Produced through 1976 
GRAND TOTAL ESTIMATED VALUE OF ARIZONA MINERAL PRODUCTION THROUGH 1976 

195,692,000 
247,525,000 

. 2,101,565,000 
$22,220,290,000 

Source: Arizona Bureau of Geology and Mineral Technology; U. S. Geological Survey; "Minerals Yearbook­
Area Reports':" DOlJlestic", U. S. Bureau of Milnes 

r/ Revised; ~ For Production detail see Table VII. 
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TABLE L{ 

ARIZONA MINE PRODUCTION (RECOVERABLE) OF GOLD, SILVER, COPPER, LEAD, AND ZINC IN 1975, BY CLASS OF ORE OR 
OTHER SOURCE MATERIAL ----

Source 

Lode ore: 

Number 
of 

Mines y 

Material 
sold or 
treated 

<short tons) 

Gold 
(troy 
ounces) 

Silver 
(troy 

.ounces) 

Copp~r 
{~hort 
tons) 

Lead 
{sh~t 
tons) 

Zinc 
' (short 

tons) 

Gold, gold-silver and 
silver '9 5 340, .~61 2,69;3 62,466 225 2 (3/) 

Copper 
Copper-zinc 
Lead and lead-zinc 2/ 

Total 4/ -
Other lode material: 

29 
1 
3 

33 

Gold-silver tailings 1 

168,655,5lfIi. 82,385 6,155,bb9 748,.3>? 223" 22 
94,608 374 35,136 3,137 8,367 
3,130 11 --.-2-,-106 188_267 

168,753,:82 -- 82-,770 ___ ~-,197,911 751,489 412 8,655 

65,~16 320 24,286 80 
Cpppel' tailings, silver 

cleanup and lead 
cleanup 2/ 1 558 5/ 8 1,191 5,568 7 

Copper precipitates 14 85,170 - 55,848 
TotRl 15 150,9~4 328 25,477 61,496 7 
Grand Total 4/ 39 169,244,487 85,790 6,285,854 813,211 420 8,655 

Source : "Minerals Yearbook-Area Reports: Domestic", U. S. Bureau of Mines 

1/ Detail will not add to ' total because som~ mines produce more thaa one class of material. 
~ Combined to avoid disclosing individual company confidential data. 
3/ Less than 1/2 unit. 
if Data may not add to total shown because of independent rounding. 
21 Excludes newly generated tailings. 

45 



TABLE x. 

ARIZONA MINE PRODUCTION (RECOVERABLE) OF GOLD, SILVER, COPPER, LEAD, AND ZINC IN 1976, BY CLASS OF ORE 
OR OTHER SOURCE MATERIAL ----

Material 
Numl;ler 6cld or Gold Sli::j.ver Copper Lead 

Source of treated (troy (troy {short (short 
mines 11 <short tons) ounces) ounces) tens) tons) 

Lode ore: 
Gold, gold-silver, and 

289,065 silver 2/ 10 993,177 3,860 25 2 

Copper 27 194,046,281 97,636 7,276,850 953,447 280 
Copper-zinc 1 90,278 325 31,545 2,768 
Lead and lead-zinc 2/ 3 1,313 18 2,554 1 56 

- 194,137,872 7,310,949 956,21b Total 3/ 31 97,979 336 

Other lode material: 
Gold-silver tailings and 

copper tailings ~ 3 40,985 4/ 223 15,098 18,868 
Copper precipitates 11 70,117 49,313 

Total ~/ 14 111,102 223 15,098 68,180 

Grand Total 3/ 45 195,242,151 102,062 7,615,112 1,024,421 338 

1/ Detail will not add tot.talbecause some mines produce more than one class of material. 
2/ Combined to avoid disclosing individual company confidential data. 
21 Data may not add to total shown because of independent rounding. 
iI Excludes newly generated tailings. 

Source : "Minerals Yearbook-Area Reports: Domestic", Uo So Bureau of Mines 
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TABLE XI 
MAJOR DESIGNED COPPER CAPACITY IN ARIZONA 1/ 

(Short Tons of Recoverable Copper/year)-

OPERATOR MINE QJrPACITY 

Phelps Dodge Morenci 150,000 
Newmont San Manuel 140,000 
Anamax Twin Buttes 126,000 
Kennecott Ray 95,000 
Pennzoil (Duval) Sierrita 90,000 
Cyprus Pima 80,000 
Cyprus Bagdad 75,000 
Hecla Lakeshore 65,000 
Cities Service Pinto Valley 62,500 
Phelps Dodge Metcalf 60,000 
Inspiration Inspiration Area 55,000 
Phelps Dodge New Cornelia 50,000 
ASARCO Mission 45,000 
Newmont Magma (Superior) 40,noo 
ASARCO Silver Bell 25,000 
ASARCO Sacaton 21,000 
Pennzoil (Duval) Mineral Park 20,000 
Pennzoil (Duval) Esperanza 18,000 
ASARCO San Xavier 12,000 
Ranchers Bluebird 8,000 
Cities Service Miami 6,000 
Inspiration Christmas 6,000 
Cyprus Johnson 5,000 
Inspiration Ox Hide 5,000 
Phelps Dodge Copper Queen/Lavender 4,000 
Cities Service Copper Cities 1 2500 

TOTAL 1,265,000 

Source: Azo Dept. of Mineral Resources file data; Company Annual 
Reports and Form 10-K; Professional Publications. 

~/ Figures generally represent a current estimate of the potential. 
productive capacity of primary recoverable copper in concentrates, 
precipitates, and cathodes. The estimates are based on recent 
production figures and on capacities of concentrator and leach­
plant facilities. Other factors affecting actual production in­
clude, for example, grade of ore and recpvery. Some capacities 
have been published by the reporting company. 
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TABLE XII 

MINE PRODUCTION OF RECOVERABLE COPPER IN THE UNITED STATES 

(Short Tons) 

RANK 
IN 

STATE 1974 1975 1976 1976 

Arizona 858,783 813,211 1,024,421 1 

California 194 344 375 12 

Colorado 3,012 3,560 2,431 10 

Idaho 2,841 3,192 3,362 9 

Maine 1,522 2,024 1,766 11 

Michigan 67,012 73,690 43,707 6 

Missouri 12,665 14,258 11,050 8 

Montana 131,131 87,959 91,111 4 

Nevada 84,101 81,210 58,160 5 

New Mexico 196,585 146,263 172,360 3 

Pennsylvania 240 13 

Tennessee 6,304 10,041 11,131 7 

Utah 230,593 177,155 185,458 2 

Washington 14 14 

Other States 1I 22259 459 
TOTALS 1,597,002 1,413,366 1,605,586 

Source: "Minerals Yearbook-Metals, Minerals, and Fuels", U. S. Bureau 
of Mines. 

1/ Includes: Oklahoma, Or~gon and Washington in 1974; 
Oklahoma, Oregon, Washington, and Wisconsin 1975. 

51 



TABLE XIII 

UNITED STATES PRODUCTION AND VALUZ OF COPPER, GOLD, AND SILVER 

RECOVERED FROM COPPER ORE 

Gold 1/ Silver 1/ Copper 2/ Value of 
Copper Ore Troy Ounces Troy Ounces Pounds - Lbs./Ore Ton Copper, Gold 

Year Tons Value 3/ Valu~_~!_ Value Ave. ¢/lb. 11 and Silver 
-~--

1966 186,966,042 547,327 13,230,411 2,499,863,100 13.37 
$19,156,445 $17,106,921 $ 904,200,483 36.170 $ 940,463,849 

1967 127,066,097 321,398 8,351,423 1,608,078,200 12.66 
$11,248,930 $12,942,033 $ 614,703,973 38.226 Y $ 638,894,936 

1968 170,054,065 405,863 9,532,341 2,055,156,700 12.09 
$15,934,200 $20,443,000 $ 860,021,400 410847 V $ 896,398,600 

1969 223,751,510 579,297 13,581,516 2,691,376,400 12.03 
$24,440,500 $24,320,000 $1,279,318,900 47.534 $1,328,079,400 

1970 257,729,000 552,140 15,728,600 3,025,021,000 11074 
$21,080,600 $27,852,500 $1,745,437,000 57.700 $1,794,370,000 

1971 242,656,000 478,281 13,142,041 2,677,569,000 11.03 
$19,518,648 $20,312,339 $1,377,073,737 510433 $1,416,904,724 

1972 266,831,000 484,552 14,655,772 2,922,127,000 10.95 
$28,297,837 $24,688,381 $1,479,180,687 .50.617 $1,532,166,905 
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TABLE XIII (Continued) 

UNITED STATES PRODUCTION AND VALUE OF COPPER, GOLD, AND SILVER 

RECOVER.l!:D FROM COPPER ORE 

Gold 1/ Silver 11 Copper 2/ Value of 
eopper Ore Troy Ounces Troy Ounces . Pounds Lbso/Ore Ton Copper·, Gold 

Year Tons Value 3/ Value !.±L. Value Ave. ¢/lb. 5/ and Silver 

1973 273,025,000 479,366 15,910,462 2,902,524,000 10063 
. $46,886, 788 . $40,691,961 $1,708,425,626 58.865 $1,796,004,375 

1974 293,443,000 410,866 14,106,821 2,852,933,000 9.80 
$65,626,804 $66,414,631 $2,186,744,615 · 76.649 $2,318,786,C50 

197' 263,003,000 325,620 12,132,645 2,483,524,000 9.44 
$,2,584,374 $53,608,335 $1,577,906,973 63.535 $1,684,099,682 

1976 283,736,000 325,781 13,632,135 2,914,601,000 10.27 
$40,626,875 $59,346,954 $2,005,944,992 68.824 $2,106,118,821 

Source: "Minerals Yearbook-Metals, Minerals, and Fuels", U. S. Bureau of Mines. 

1/ 

3/ 

6/ 

Excludes gold and silver recovered from vat or heap leaching of copper ores and from copper tailings or 
copper c1eanup .in 1969 and thereafter. 2/ Excludes precipitate copper from dump and in-place leaching. 
At average domestic free-market gold price in 1968 and thereafter (note 5/ in Table VI). ~ At E/MJ 
average N.Y. market price for .999 fine silver. 5/ At E/MJ average price, domestic, f.o.b. refinery. 
Based on first 8 months of 1967. 11 Based on last 9 months .f 1968. 
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TABLE XIV 

UNITED STATES PRODUCTION AND CONSUMPTION OF COPPER 

(Short Tons) 

Total 
PRODUCTION CONSUMPTION Production 

As % of 
Year Mine y Secondary 2/ Total Total21 2onsumption 

1950 909,343 260,7C4 1,170,047 1,424,434 8202 
1951 928,330 186,462 1,114;792 1,416,865 7807 
1952 925,359 173,904 1,099,263 1,479,732 7403 
1953 926,448 242,855 1,169,303 1,494,215 7803 
1954 835,472 212,241 1,047,713 1,254,729 8305 

1955 998,570 246,928 1,245,498 1,502,004 8209 
1956 1,104,156 273,060 1,377,216 1,521,389 9005 
1957 1,086,141 248,015 1,334,156 1,347,815 9900 
1958 979,329 255,121 1,234,450 1,250,677 9807 
1959 824,846 261,588 1,086,434 1,463,031 740 3 

1960 1,080,169 300,2~ 1,380,428 1,349,896 10203 
1961 1,165,155 290,805 1,455,960 1,462,830 99.5 
1962 1,228,421 301,374 1,529,795 1,599,676 9506 

I 
1963 1,213,166 314,643 1,527,809 1,744 ,273 87.6 
1964 1,246,780 366,197 1,612,977 1,825,281 88 . 4 
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TABLE XIV (Continued) 

UNITED STATES PRODUCTION AND CONSUMPTION OF COPPER 

(Short Tons) 

Total 
PRODUCTION CONSUMPTION Production 

As % of 
Year Mine y Secondary 2/ Total Tctal 3/ Copsumption 

1965 1,351,734 462,811 1,814,545 2,004,623 90.5 
1966 1,429,152 509,084 1,938,236 2,359,954 82.1 
1967 954,064 423,054 1,377,118 1,935,592 7101 
1968 1,204,621 433,041 1,637,662 '1,880,300 87.1 
1969 1,544 ,579 514,593 2,059,172 2,142,218 96.1 

1970 1,719,657 521,137 2,240,794 2,043,303 109.7 
1971 1,522,183 429,095 1, 951,278 2,019,507 96.6 
1972 1,664,840 447,409 2,112 ,249 2,238,867 94.3 
1973 1,717,940 484,623 2,202,563 2,437,048 90.3 
1974 1,597,002 513,308 2,110, 310 2,194,168 96.2 

1975 1,413,366 355,512 1,768,878 1,534,508 115·5 
1976 1,605,586 390,729 . 1,996,315 1,991,885 100.2 

Source: "Minerals Yearbc·ok-Meta1s, Minerals, and Fuels", U. S. Bureau of Mines. 

1/ Recoverable copper. 
2/ Copper recovered as unalloyed copper only. 
3/ Refined copper in cathodes, wire bars, etc.; reported by consumers. 
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TABLE XV 

IMPORTS OF PRIMARY COPPER INTO THE UNITED STATES BY COUNTRY OF ORIGIN 

Source of Import Copper C~t (Short tons) 

1972 1973 1974 1975 1976 

Ore, Concentrate, Matte : 

Australia 2,091 1,531 2,379 2,134 465 
Botswana 625 5,489 14,224 
Canada 12,118 11,583 20,062 39,033 47,289 
Chile 71 1,654 7 37 
Honduras 4,595 2,094 
Mexico 8 1,113 2,069 2,461 4 
Nicaragua 95 200 2,771 410 533 
Papua New Guinea 1,949 
Peru 9,486 8,697 7,284 6,077 4,323 
Philippines 30,122 19,042 14,244 12,601 15,047 
Poland 117 
Rhodesia 1,025 
South Africa, Republic of 1,754 3,153 3,949 
United Kingdom 761 23 166 1 
Other Countries 261 222 89 _364 162 

Total Ore, etc. 55,013 44,081 56,045 73,971 88,970 
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TABLE XV (Continued) 

IMPORTS OF PRIMARY COPPER INTO THE UNITED STATES BY COUNTRY OF ORIGIN 

Source of Import COEEer Content (Short tons) 

1972 1973 1974 1975 1976 

Blister COEEer : 
Canada 5,871 1,181 3 4 158 
Chile 33,208 29,617 65,093 26,283 30,817 
Kenya 1,804 3,081 

' Mexico 9,544 8,799 ' 7,644 8,822 3,144 
Peru 81,559 86,896 94,686 30,951 6,726 
South {frica, Republic of 23,053 26,279 37,211 2,470 
South ~est Africa 20,414 2,521 
Yugoslc.via 2,205 937 
Zambia 1,108 
Other Countries 188 395 112 7 10 

Total Blister 157,432 154,104 207,830 88,951 44,484 

Refined~athodes and Shapes ; 

Australia 388 498 83 1,273 1,329 
Be1'5iuDl-Luxemburg 9,982 8,024 7,405 3,664 ' 
Brazil 370 
Canada 124,983 130,553 118,429 70,747 94,025 
Chile 26,598 27,492 66,549 28,626 69,873 
France 8 805 664 
Germany, West 1 8,627 7,177 
Italy 3,307 
Japan 1,125 22 73,055 .8,259 
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TABLE XV (Continued) 

IMPORTS OF PRIMARY . COPPER INTO THE UNITED STATES BY COUNTRY OF ORIGIN 

Source of Import 

1972 

Re!.ined, Cathodes and Shapes:(Cont'd) 
Mexico 7,620 
Netherlands 
Norway 
Peru 
Poland 
South Africa, Republic of 
Tanzania 
U.S.S.R. 
United Kingdom 
Yugoslavia 
Zaire 
Zambia 
Other Countries 

Total Refined 

Total: Primary Copper Imports 
L€ss ' Primary Copper Exports 

(are, conct.,matte 
blister & refined) 

Net Primary Imports 

208 
2,204 

556 

3,938 
24,379 

1 
192,379 

404,824 
208,924 

195,900 

Copper Content (Short tons) 

1973 

2,132 
2,110 

306 
4,384 

689 
81 

901 

7,726 
716 

5,455 
476 

202,955 

401,140 
220,266 EI 

180,874 d 

1974 

873 
3,253 

294 
6,913 
2,192 

110 

1,102 
6,643 

14,844 

2,825 
239 

313,569 

577,444 
141,674 r/ 

1975 

912 

242 
6,864 

771 
21,494 

212 
146;805 

309,727 
182,278 

435,770 r/ 127~9 

Source; "Minerals Yearbook-Metals, Minerals, and Fuels", U. S. Bureau of Mines 
d Revised 

59 

1976 

424 

29,034 

992 

3,316 
44,984 
2,582 

127,162 
832 

38I~524 

514,978 
129,463 

385,515 
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TABLE XVI 

SALIENT COPPER STATISTICS 

Mine Production 
Arizcna 
United States 
World 

Primary Refined Stocks at U.S. Refineries a/ 
Beginning of Year 
End of Year 

Primary Refined Prod. of U.S. Refineries 
From Domestic Ores 
Frcm Foreign Ores, Matte, etc. a/ 

Total -

Secondary Copper Produced from Scrap 
Recovered as Unalloyed Copper 
Recovered in Alloys bl 
Total Secondary Copper 

Imports: 
Copper In Ores, Concentrates, Matte 
Copper in Blister 
Refined Copper a/ 

Total Imports 

1974 

958.783 
1,597,002 
8,047,959r/ 

37,000 
101,000 

1,420,905 
233,753 

1,654,658 

513,308 
831 2012 

1,344,320 

56,045 
207,830 
313,569 
577,444 

.1 

In short tons 

1975 

813,211 
1,413,366 
7,671,661 

101,000 
207,000 

+,286,189 
157 2189 

1,443,378 

355,512 
6162453 
971,965 

73,971 
88,951 

146 2805 
309,727 

1976 

1,024,421 
1,605,586 
8,212,779 

207,000 
190,000 

1,422,723 
116,585 

1,539,308 

390,729 
754,545 

1,145,274 

88,970 
44,484 

381,524 
514,978 



TABLE XVI 

SALIENT COPPER STATISTICS (Continued) 

Exports: 
Copper in Ores, Concso, Matte, Blister 
Refined Copper ,a/ 

Total Exports 

EXCESS OF IMPORTS OVER EXPORTS 

- Consum.E.iion: 
Apparent, New Refined (Primary) 
Actual, Total Refined 

U.S .• ' MINE PRODUCTION VS. U. So CONSUMPTION 
--~uction as a Percent cf Apparent Consumption 

Average Price of Copper £I 

1974 .-
15,148 r/ 

126',526 -
141,674 !I 

.435,770 !I 

1,778,000 
2,194,168 

8908 

. 76.65¢ 

In short ~PD.8 

1975 

9,852 
172,426 
182,278 

127,449 

1,312,000 
1,534,508 

10707 

-63054¢ 

Source: "Minerals Yearbook-Metals, Mirierals, and Fuels", Uo S. Bureau of Mines 

r/ Revised 
;/May include some from scrap. 
E! Includes copper in chemicals: 1974-2,649; 1975-~,48o; 1976-4,007 
£I At E/MJ average price, domestic, f.Oob. refinery. 
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1976 -
17,576 

111,887 
129,m 

385,515 ;:::,-- -

1,823,000 
1,991,885 

88.1 

68 o 82_¢ 



TABLE XVII 

MINE PRODUCTION OF COPPER IN 
ARIZONA, THE UNITED STATES, AND THE WORLD 

WITH DOMESTIC PRICE OF COPPER 

1874 - 1976 

ARIZONA UNITED STATES WORLD 
% of % of %Of Price 

Short U. So World Short World ¢ Per Short 
Perioc Tons Prodo Prodo Tons Prodo Pound .. y Tons 

1874 
1911 1,758,000 22.0 903 7,989,735 EI 4901 14040 c/ 16,260,000 

1912 182,519 2902 16.2 624,547 55.5 16.341 1,l25,656 
1913 ?03,962 33.0 1806 617,755 56.2 150269 1,099,366 
1914 1/ 196,509 3402 1900 574,216 5505 13.602 1,034,487 
1915 1/ 229,986 30.9 19.6 744,036 63.4 170275 1,173,150 

1916 1/ 360,917 3600 2302 1,002,938 64.6 27.2C2 1,553,498 
1917 1/ 356,083 3706 2202 947,717 5901 270180 1,602,914 
1918 1/ 382,428 40.0 2402 955,011 60.5 240628 1,579,246 
1919 ?69,050 44.4 24.6 606,167 5503 180691 1,095,697 
1920 279,128 45.6 26.4 612,275 5800 17.456 1,056,014 

1921 ?J 92,517 3907 15.1 233,095 38.0 120502 613,987 
1922 ~00,022 41.5 21.4 482,292 4802 130382 935,374 
1923 309,464 41.9 2208 738,870 5405 140421 1,355,327 
1924 338,876 42.2 2300 803,083 54.5 13.024 1,472,712 
1925 356,678 4205 2206 839,059 5302 140042 1,576,998 
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TABLE XVII (Continued) 

ARIZONA UNITED STATES WORLD 
% of % of % of Price 

Short U. S. World Short World ¢ Per Short 
Period Tons Prodo Prod. Tons Prod 0 Pound y Tons - ~-~ ---- -_._---

1926 361,648 41.9 22.7 862,638 54.0 13.795 1,596,147 
1927 341,095 41.3 20.5 824,980 4905 12.920 1,666,694 
1928 366,138 4005 19.2 904,898 47.5 14.570 1,903,672 
1929 415,314 41.6 19.3 997,555 46.4 18.107 2,150,587 
1930 Y 288,095 4009 16.2 705,074 39.7 12.982 1,775,805 

1931 31 200,672 37.9 13.0 528,875 34.2 8.116 1,545,425 
1932 iI 91,246 38.3 8.0 238,111 20.9 5.555 1,138,676 
193321 57,021 29.9 4.9 190~643 1604 7.025 1,159,000 
1934 3/ 89,041 37.5 6.3 237,401 1608 8.428 1,415,353 
1935 21 1:9,015 36.0 8.4 386,491 23.5 -e.649 1,647,939 

1936 21 211,275 3404 11.1 614,516 32.4 9.474 1,899,263 
1937 288,475 34.3 11.2 841,9)8 32.8 :13 .. 167 2,564,916 
1938 4/ 210,797 37.8 9·3 557,763 24.5 10.000 2,27 ,145 
1939 21 262,117 36.0 10.6 728,320 29.4 10.965 2,481,277 
1940 51 281,169 32.0 10·5 878,086 32.7 11.296 2,688,510 

1941 5/ 326,317 34.1 11.2 958,149 33.0 11.797 2,903,458 
1942 5/ 393,387 36.4 12.9 1,080,061 35.5 11.775 3,039,041 
1943 ~ 403,181 37.0 13.2 1,090,818 35.6 11.775 3,064,394 
1944 21 358,303 · 36.8 12.5 972,549 33.9 11.775 2,866,000 
1945 287,203 37.2 12.0 772,894 32.2 11.775 2,400,000 
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TABLE "{VII (Continued) 

ARIZONA UNITED STATES WORLD 
% of % of % of Price 

Short Uo c. World Short World ¢ Per Short 
Period Tons Prod. Prod. Tons Prod& Pound !y Tons 

1946 289,223 47.5 14.1 608,737 29.6 13.820 2,056,000 
1947 366,218 43.2 14.6 847,563 33.9 20~958 2,500,000 
1948 6/ 375,121 44&9 14.4 834, 813 32.1 22.038 2,600,000 
1949 Y 359,010 47.7 14.4 752,750 30.1 19.202 2,500,000 
1950 7J 403,301 44.4 14.4 909,343 32.5 21.235 2,760,000 

1951 7/ 415~870 44.8 14.3 928,330 32.0 24.200 2,900,000 
1952 21 395,719 42.8 13.1 925,359 3006 24.200 3,020,000 
1953 7/ 393,525 42.5 12.9 926,448 30.4 28.798 · 3,050,000 
1954 '8"/ 377,927 45.2 12.2 835,472 2700 29.694 3,100,000 
1955 454,105 45.5 1303 998,570 29.2 37.491 3,420,000 

1956 505,908 45.7 13&4 1,104,156 2901 41.818 3,790,000 
1957 9/ 515,854 47.5 13.3 1,086,859 2709 290576 3,890,000 
1958 21 485,839 49.6 12.9 979,329 25.9 25.764 3,780,000 
1959 10/ 430,297 52.2 1007 824,846 20.4 31.182 4,040,000 
1960 538,605 4909 11.6 1,080,169 23.2 32.053 4,650,000 

19b1 587,053 50.4 12.1 1,165,155 24.0 29.921 4,850,000 
1962 644,242 52.4 12.7 1,228,421 24.2 30.600 5,085,000 
1963 660,977 54.5 13.0 1,213,166 23.8 30.000 5,088,000 
1964 690,988 55.4 13.0 1,246,780 23.5 310960 5,297,000 
1965 703,377 5200 12.7 1,351,734 24.4 35.017 5,549,OCO 
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TABLE XVII (Continued) 

ARIZONA UNITED STATES WORLD 
% of % of % of Price -

Short U.S. World Short World ¢ Per Short 
Period Tons Prod. Prod. Tons Prod. Pound y Tons 

1966 739,569 51.7 12.8 1.4~9,152 24.6 36.170 5,800,000 
1967 11/ 501,741 52.6 9.0 954,064 17.2 28.226· 5,552,000 
1968 W 627,961 52.1 10.4 1,204,621 20.0 41.847** 6,012,000 
1969,W. 801,363 51.9 l2.9 1~544,579 24.8 47.534 6,225,000 
1970 13/ 917,918 53.4 13.8 1,719,657 25.9 57.700 6,638,042 

1971 14/ 820,171 53.9 12.3 1,522,183 22.9 51.433 6,688,634 
1972 908,612 55.2 l2.4 1,644,840 22.5 50.617 7,321,950 r/ 
1973 927,271 54.0 11.8 1,717,940 21.9 58.865 7,844,901 r/ 
1974 15/ 858,783 53.8 10.7 r/ 1,597,002 19.8 r/ 76.649 8,063,457 r/ 
1975 .!21 813,211 57.5. 10.6 1,413,366 18.4 - 63.535 7,678,948 -

1976 1,024,421 63.8 12.5 1,605,586 19.5 68.824 8,2l2,779 

Tctal 1874 -
1976 291421,46~ 43.0 13.0 68,343,917 30.3 225-,-740,245 === = ==== - .-

Source: Mineral Resources of the U. S., U. S. Geological Survey (Years 1882-1923) 
U. S. Bur. Mines (Years 1923-1931); Minerals Yearbooks and other reports. 
U. S. Bur. Mines (Years 1932-1976); Ariz. Bur. Mines Bull. 140 (1936). 

a/ At E/MJ average price, domestic, f.o.b. refinery. 
b/ Smelter production from domestic ores prior to and including 1911. 
c/ Average price for Arizona copper only prior to and including 1911; calculated from total of values 
- reported or estimated by sources, amounting to $506,283,000. 
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TABLE ~VII (Continued) 

r/ Revised. 
, Based on first 8 months of 1967. **Based on the last 9 months of 1968. 
1/ 
2/ 

f; 
5/ 
Y 

7/ 
8/ 

9/ 
10/ 

11/ 

12/ 
13/ 
14/ 

15/ 

World War I 1914-1918. 
P~st World War I Recession (1921)0 Lasted about one year. 
Depression began in 1930; was at its worst in 1933; gradually improved to 1937. 
Recession in 1938. Recovery in 1939 caused by War demand. 
World War II began in 1939; highest copper consumption ir. 1944. 
In 1948 and early 1949, copper was being produced in the 'T. S. at the rate of 68,000 short tons per month, 
imports ran 40,000 tons per month of blister and refined copper, exports ran 12,000 tons per month and 
the price of copper averaged 22.5 cents. 

In March, 1949, Congress suspended the copper import tax, and in the ensuing months domestic 
demand fell drastically while imports continued at prdctical1y the same rate. The price dropped to 
16 ~ cents. Many mines were forced to close. Production dropped to 56,000 tons per month from a high 
of 78,0000 
Korean War 1950-53. 
Curtailment early in the year (1954), and a series of strikes in August and September caused a loss in 
production of over 100,000 tons. Consumption in the U. S. was reduced but the reduction was offset by 
an appreciable rise in consumption in other countries, chiefly in Europe. Result : a short supply of 
copper at the end of the year. 
Recession 1957-58. Import tax restored 7/1/58 after 7-year suspension. 
First U. S. troops killed in Vietnam in mid-1959. Record copper production rate first half of 1959 but 
75% of U. So output halted in August by strikes which lasted into 196o. 
A major Copper Strike started in the Uo S. on July 16, 1967, and ended in March, 1968. A loss of 855,000 
tons of copper production is estimated as a result of the strike. 
1969, Highest annual production in U. S. history. 
1970, Highest annual production in U. S. history and supply catches up with demand. 
A copper strike started in the U. S. on July 1, 1971, and ended in August, 1971. A loss of 250,000 
tons of copper production is estimated as a result of the strike. 
Copper strikes lasting maximum of 42 days in 1974; strong inflation coupled with worldwide business 
recessicn gave c~ppe~ industry its worst period since the 1930's. 
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TABLE XVIII 

WORLD MINE PRODUCTION OF COPPER BY COUNTRY 1/ 
(Short Tons) -

Country 1974 1975 1976 ~ 
North and Central America: 

canadif £1905,417 808,094 823,570 
Cuba e £/3,200 r/3,300 3,300 
Dominican Republic y500 

2,822 3,185 Guatemala- 1,994 
Mexico 91,128 86,196 98,073 
Nicaragua 3/ 1,957 711 696 
United States £( 1,597,002 1,413,366 1,605,586 

South America: 
Argentina 347 202 !}/220 
Bolivia 4/ r/8,962 7,045 5, 277 
Brazil - 3,390 2,119 e/2,200 
Chile 994,394 913,043 1,108,042 
Colombia y 80 80 80 
Ecuador 197 263 e/300 
Peru 233,241 Y197,34O £122+;331 

Europe : 
Albania y 21 8,540 8,540 8,800 
Austria 2,962 2,186 1,254 
Bulgaria 55,160 60,583 59,525 
Czechoslovakia y r/5,200 r/5,500 5,500 
Finland -39,850 -42,770 42,118 
France 432 551 e/550 
Germany, East .£11,700 yl,700 
Germany, West £( 21 1,911 2,162 1,778 
Greece 883 1,533 1, 080 
Hungary e/ 1,300 1,300 1,300 
Ireland;; £/13,942 10,803 4,519 
I t aly .§. 915 1,011 1,0'.0 
Norway Y 26,587 30,991 34, 7::.:8 
Poland y 218,300 !/2'6r-,Of'lC 300, 000 
Portugal 6/ 6,226 5,577 4, 955 
Romania 21 e/r/37,500 y!/41,Ooo 44, 644 
Spain 2121 - - 37,807 43,344 e/44,000 
Sweden 44,795 44,791 - 51,987 
U.S.S.R/ e/2/2I 816,000 843,000 880,000 
United Kingdom 478 504 e/550 
Yugoslavia 123,587 126,649 132 ,409 

Africa : 
Algeria e/ 410 440 440 
Botswana 2,623 7,154 13,759 
Congo (Brazzaville) 3/ 1,025 1,010 450 



TABLE XVIII (Continued) 
WORLD MINE PRODUCTION OF ' COPPER BY COUNTRY 11 

(Short Tons) 

Countrl 1974 1975 1276 ~ 
Africa (Continued): 

Ethiopia e/ 440 440 . 440 
Kenyc? .V 80 . 80 80 
Mauritania 22,133 17,861 10,396 
!1orocc:0 21 5,952 5,291 2/4,400 
Hozambique 3/ 689 755 f.770 
Rhcdesia, Southern ~ 43,315 43,531 3 ,969 
South Africa, Republic of 197,436 197,233 217,023 
South-West Africa, 

2/48,500 Territory of 2121 35,801 y 43,OOO 
Uganda 13,496 9,370 9,921 
Zaire 550,524 547,111 490,098 
Za'!',bia 769,364 746,177 781,391 

Asia : 
Burma lQ/ 77 94 101 
China, People's Republic of e/ 110,000 110,000 110,000 
Cyprus y 12,346 10,913 11,023 
India 30,953 42,990 54,895 
Indonesia 71,210 69,997 75,398 
Iran 11/ 1,980 1,980 1,631 
Israel 12,100 8,270 
Japan '2.lW 90,538 93,674 89,618 
Korea, North e/ 14,000 14,000 14,000 
Korea, Republic ~f 3,080 2,944 2,486 
Malaysia e/55 4,189 20,062 
Philippines £1249-;077 249,366 255,185 
Taiwan 2/ 2,760 2,100 2,200 
Turl<'.ey 42,765 40,319 2135,800 

Oceania: 
Australia 241,363 239,683 
Papua New Guinea 21 190,123 193,793 

Total 7,671,661 8,212, 779 

~.ou:r'·;a: "Minerals Yearbook-Metals, Minerals, and Fuels", U. S. Bureau of 
Mines. 
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TABLE XVIII (Continued) 

WORLD MINE PRODUCTION OF COPPER BY COUNTRY 1:1 
(Short Tons) 

y Estimate EI Preliminary !I Revised 

2/ 
3/ 
Y 
5/ 
6/ 
7J 
Y 
21 

10/ 
1lI 
12/ 

Data presented represents copper content (recoverable where indicated) 
of are mined ,!here1'er possible. If such data was not available, the 
nonduplicative total copper content of ores, concentrates, matte, metal 
and/or other copper-bearing products measured at the least stage of 
processing for which data was available has been used. 
Recoverable. 
Copper content of concentrate produced. 
Corporation Minera de Bolivia (COMIBOL) production plus exports by 
medium and small mines. 
Smelter production. 
Includes copper content of cupriferous pyrites. 
Excludes an unreported quantity of copper in iron pyrites which may 
or may not be recovered. 
Year ending September 30 of that stated. 
Data was compiled from operating company reports of Tsumeb Corp. Ltd., 
General Mining and Finance Corp. Ltd. for Klein Aub Koper Maatsl:appy 
Ltd.'s mine near Rehoboth, and Fa1conbridge Nickel Mines Ltd. for 
Oamites Mining Company (Pty.) Ltd., Oamites mines. Data for General 
Mining and Finance Corp. Ltd. are for fiscal years ending June 30 of 
that stated, while data from other countries are for calendar years. 
Copper content of matte produced. 
Year beginning March 21 of that stated. 
Copper content of run-of-mine producti~n is as follows in short tons: 
1974--90,985; 1975--93,952; 1976--90,181. 
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TABLE XIX 

"COVERED EMPLOYMENT" AND WAGES IN ARIZONA COPPER MINING AND SMELTING 

Average No. Average Average Tons 
Covered Total Annual Weekly Copper 

Year Employees 1/ Wages Wage Wage Ore y 

1947 11,"340 S 36,365,277 $ 3,207 i 61.67 37,810,448 
1948 11,493 41,318,524 3,595 69013 39,072,204 
1949 11,001 40,612,224 3,692 71.00 37,365,611 

1950 10,181 41,994,321 4,125 79.33 41,757,273 
1951 10,754 47,825,698 4,447 85.52 42,784,388 
1952 11,365 54,9.50,235 4,835 93.14 44,472,522 
1953 12,068 62,742,982 5,199 99098 45,187,838 
1954 l2,.502 65,518,853 5,241 100.79 43,072,894 

1955 12,399 71,293,263 5,7.50 110058 52,189~728 
1956 14,008 83,568,996 5,966 114073 60,468,580 
1957 14,652 85,l25,320 5,809 111.71 59,571,834 
1958 14,100 74,726,972 5,300 101.93 56,255,809 
1959 11,568 72,095,130 6,232 119085 53,l21,545 

1960 13,764 ._ 90, 312 , 848 6,562 126.19 66,032,439 
1961 14,275 97,271,286 6,E14 131.04 71, 92.8,991 
1962 14,408 101,920,108 7,074 136004 78,868, 147 
1963 14,303 104,291,588 7,292 140.23 80,615,132 
1964 14,720 113,792,031 7,730 148.65 86,132,039 

73 



TABLE XIX (Continued) 

"COVERED EHPLOYMENT" AND "'AGES IN ARIZONA COPPER MINING AND SMELTING 

Average Noo Average Average Tons 
Covered Total Annual Weekly Copper 

Year Employees 1/ Wages Wage Wage Ore ?J 

1965 15,239 $ 122,163,124 $ 8,016 ~154016 92,859,535 
1966 11 17,018 137,187,611 8,061 155002 101,558,298 
1967 13,426 108,427,206 8,076 155031 74,289,203 
1968 15,734 136,089,579 8,649 166033 101,293,963 
1969 19,459 173,183,018 8,900 171015 127,848,828 

1970 21,479 201;665,.064 9,389 180.56 150,241,000 
1971 21,231 211,978,597 9,984 192.00 149,294,000 
1972 23,233 254,717,341 10,964 210.85 165,914,825 2/ 
1973 25,494 291,294,328 11,426 218.89 181,311,945 -
1974 27,894 340,832,096 12,219 234.98 178,913,296 

1975 25,950 363,349,178 14,002 269027 168,750,152 
1976 25,631 405,289,034 15,812 304.08. 194,136,559 

Source: This report, Table XX; "Minerals Yearbook-Area Reports : Domestic", U. So Bureau of Mines. 

]/ "Covered Employment" by law includes all employees of employers of three or more persons. Since 
the "Average No. of Covered Employees" in this table generally includes practically all workers 
in copper mining and processing (see Table XX), the number of employees is greater than that 
number tabulated under "All Employees" in Table XXI. Prior to 1966 only a portion of the workers 
in smelting, refining, and rod fabrication were included in this table; the rest of the end­
processing workers were separated and classified under "Manufacturing" in Table XX. 

?J Mine production in short tons from "Lode ore : Copper" reported by the U. S. Bureau of Mines. 
In 1972 and thereafter the tonnage may include copper-zinc and lead-zinc ore combined to avoid 
disclosing individual company confidential data. 
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TABLE XX 

ARIZONA INDUSTRIES COVERED BY SOCIAL SECURITY 

AVERAGE NUMBER OF COVERED EMPLOYEES, TOTAL WAGES, AVERAGE ANNUAL WAGE 

AND AVERAGE WEEKLY WAGE 

Industry 

Average 
No. of 
Employees.!! 

Copper Mining 21 25,022 
Copper Smelting, Refining 

& Rod Fabrication 31 2,872 
Total Copper Mng. & Processing 27,894 
Other Mng., Quarry'«& Processing 2,186 

All Mng., Quarry't & Processing 30,080 
Mfg., Ex. Copper Processing 109,376 
Construction 57,242 
Transp., Utilities, etc. ~ 35,843 
~lhole6a1e-Retai1 Trade 175,192 
Services, Finance and Misc. 168,05~ 
Agriculture & Related Services 3,528 
State & Local Government 41,932 

TOTALS AND AVERAGES 621,246 

Total 
Wages 

YEAR 1974 

Average 
Almual 
Wage 

Average 
Weekly 
~ 

$ 304,910,987 $12,186 $234.34 

35,921,109 12,507 240.53 
$ 340,832,096 $12,219 $234.98 

28,417,674 13,000 2~.OO 
$ 369,249,770 $12,27b $2 .07 
1,140,261,044 10,425 200.48 

731,039,190 12,771 245.60 
407,689,297 11,374 218.74 

1,198,454,445 6,841 131.55 
1,289,728,390 7,675 147.59 

25,546,524 7,241 139.25 
342,323,902 8,164 157.00 

$5,504,292,562 $ 8,860 $170.39 
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Industry 

TABLE XX 

ARIZONA INDUSTRIES COVERED BY SOCIAL SECURITY (Continued) 

Average 
Noo of 
Employees 1/ 

Total 
Wages 

YEAR 1975 

Average 
Annual 
Wage 

Average 
Weekly 
Wage 

Copper Mining 22,884 $ 322,316,026 $~4~085 $270087 
Copper Smelting, Refining & Rod Fab. 3,066 41,033,152 13,383 257037 

Total Copper Mng. & Processing 25,950 a 363,349,17'8 ln4,002 ~269.27 
Other Mngo, Quarry'g & Processing ~~ 161 30,756,582 14,233 273071 

All Mngo, Quarry'g & Processing 28:111 ~ 394,105,760 ~14,020 $269062 
Mfgo, Ex. Copper Processing 95,995 1,108,798,254 11,551 222013 
Construction 43,792 585,315,551 13,366 257004 
Transpo, Utilities, etco 4/ 35,040 437,807,314 12,495 240029 
Wholesale - Retail Trade - 174,177 1,251,845,153 7,187 138021 
Services, Finance and Misco 170,270 1,401,445,541 8,231 158029 
Agriculture & Related Services 3,553 26,631,463 7,495 144.13 
State and local Government 42,903 364,876,641 8,505 163.56 

TOTALS AND iWERAGES 593,841 25,570,825,677 $9,381 $180.40 
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Industry . 

Copper Mining 
Copper Smelting, Refining 

and Rod Fabrication 
Total Copper Mng~ & Processing 

Other Mng., Quarry', & Processing 
~ll Mng., Quarry'S & Processing 

Mfg., Ex. Copper Processing 
Const:-uction 
Transp. Utilities, etc •• 4/ 
Wholesale - Retail Trade 
Services, Finance and Misc. 
Agriculture & Related Services 
State & Local Government 

TOTALS AND AVERAGES 

TABLE XX (Continued) 

Average 
No. of 
Employees 1/ 

22,381 

3,250 
25,631 
2,291 

27,922 
100,860 
41,744 
36,035 
184,014 
180,814 

3,715 
46,362 

621,466 

Average :,verage 
Total Annual Weekly 
Wages lv/age Wage 

YEAR 1976 

$ 352,299,634 ~, 15, 741 ~302.71 

52 1989,400 16,304 313.54 
t ·405,289,034 $15,812 Z304.08 

2,7 2537 2967 16,385 315.10 
~ 442,827,001 ~15,859 ~304.98 
1,226,228,098 12,158 23308: 

562,180,983 13,467 258.98 
499,~1,900 13,851 266.37 

1,409,551,301 7,660 147.31 
1,555,911, 623 8,605 165.48 

29,616,436 7,972 153.31 
4092075,808 8,824 169.69 

t;6, 134,523,150 ~ 9,871 ~n89.b3 

Source: Research & Statistics Unit, Unemployment Insurance Bureau, Arizona Dept. of Economic Security~ 

1/ 

y 

3/ 

4/ 

Includes all covered employees. Figures relating to copper mining and smelting, and manufacturing, 
are adjusted as described in the following footnotes. 
In 1974, the employee figure includes all covered workers in copper mining and milling and probably 
those in one smelter. In 1975 and thereafter, this figure excludes copper smelting & refining and 
copper rod fabrication. 
In 1974, the employee figure includes all covered workers in smelting (and other end processing) 
except probably one smelter (see note £j). 
Transportation exclusive of railroads. 
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TABLE XXI 

EMPLOYMENT, EARNINGS ilND HOURS IN COPPER MINING 

IN THE UNITED STf.TES ilND ARIZONlI. 11 

11.11 employees Production Workers 

i....ve. Earnings Aggreg-a'l1e 
Ave. No. Ave. No. Ave. Weekly Ave. \veekly Ave. Hourly per Men }um-hours 
(Thousands) (Thousands) Enrnings Hours Earnings per Year (Thousands) 
21 31 Y Y 21 §J 11 Y 

Period Ariz. U. S. Ariz .. U.S. Ariz. U. S. Ariz. U. S. Ariz. U. S. hriz. U. S. Ariz. U. S. 
1966 

-- -- 12.4 2b:2 $150.06 ~i4o:-07 45 .. 2 43.5 $3.32 $3.22 $ 7,803 $7-;28"4- 29;145 5972bI+ 15.2 31.9 
1967 12.2 25.4 9.0 19.1 141.43 140.18 42.6 43 .0 3.32 3.26 7,354 7,284 19,937 42,708 
7 Mos. 15.7 33.2 12.4 27.3 149.41 142.76 44.6 43.5 3.35 3.28 
5 Mos. 7.3 14.4 3.8 7.5 130.05 127.95 39.9 40.4 3·27 3.16 
1968 13.8 28.1 11.1 21.3 149.21 161.68 43.0 47.0 3.47 3.44 7,759 8,407 24,820 52,057 
3 Mos. 7.5 14.9 4.3 8.3 118.17 129.06 36.7 40.2 3.22 3.21 
9 Mes. 15.8 32.5 13.0 25.6 160.11 165.28 45.1 47.8 3.55 3.46 
1969 17.0 33.7 13.9 26.9 166.50 169.00 44.4 46.3 3.75 3.65 8,658 8~788 32,092 CLr ~ 764 
1970 18.8 37.0 14.9 29·5 173.01 175.67 43.8 44.7 3.95 3.93 8,997 9,135 33,936 63,570 
1971 18.9 34.7 14.9 26.8 178.50 178.46 4204 42.9 4.21 4.16 9,282 9,280' 32,852 59, 785 
1972 20.5 38.9 16.1 3007 194.69 192.19 41.6 41.6 4.68 4.62 10,124 9,994 34,827 66,410 
1973 21.5 42.3 17.6 33.7 206.75 206-.42 41.6 42.3 4.97 4.88 10,751 10,734 38,072 74 ,127 
1974 24.0 42.8 19.1 33.8 222.16 226.46 39.6 41.1 5.61 5.51 11,552 11,776 39,331 72,237 
1975 22.5 37.1 17.9 28.4 247.43 247.14 38.6 3902 6.41 6.33 12,866 12,903 35,929 57,891 
1976 21.7 35·5 17.2 2700 286.31 280.70 40.1 40.1 7.14 7.00 14,888 14,596 35,865 56,3ClO 
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Period 

1966 
. 1967 

1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

TABLE XXI (Continued) 

EMPLOYMENT, EARNINGS AND HOURS IN COPPER MINING 

IN THE UNITED STATES AND ARIZONA 1/ 

Worker Productivity 

Copper Ore Copper in Copper Ore Copper Ore Mined Recoverable Copper 
Shipped or Treated (Recoverable Content) per Man-hour Mined per Man-hour 
(Thousand Short Tons) (Thousand P.ollods (Tons) . (Pounds) 

21 10/ 

Ariz. D. S. Ariz. D. S. Ariz. Do S. Ariz. U. S. 

101,558 186,966 1,474,447 2,805,136 3.485 3.155 50.590 47,333 
74,289 127,066 1,000,572 1,866,087 3.726 2.975 500187 43.694 

101,294 170,054 1,252,919 2,349,046 4.081 3.267 50.480 45.124 
127,849 223,752 1,593,544 3,021,590 3.984 3.455 59.656 46.655 
150,241 257,729 1,826,734 3,368,957 4.427 3.759 53.829 49.132 
149,294 242,656 1,633,568 2,986,599 4.544 4.059 49.725 49.9·?6 
165,815 266,831 1,816,618 3,264,113 4.761 4.017 52.161 49.151 
173,605 289,998 1,847,635 3,386,357 40872 3.912 48.530 45.683 
178,821 293,443 .. 1,710,744 3,145,148 4,547 4.062 43.496 43.539 
168,656 263,003 1,619,535 2,772,111 4.694 4.543 45.076 47.885 
194,046 283,736 2,043,168 3,166,889 5.410 5.040 56.968 56.250 

Source : Research & Analysis Section, Labor Market Information Group, Bureau of Employment and Training, Arizona 
Dept. of Economic Security; "Employment and Earnings", D. S. Dept. of labor ; "Minerals Yearbook - Metals, 
Mineral£, and Fuels", D. S. Bureau of Mines. 
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1/ 

2/ 

21 

!±I 

5/ 

6/ 

7/ 
8/ 
9/ 

10/ 

TABLE AXI (Continued) 

EMPLOYMENT, EARNINGS AND HOURS IN COPPER MINING 

IN THE UNITED STATES AND ARIZONA 1/ 

Statistics do not reflect workers in copper smelting, refining and rod fabrication (see Table XX f.~ 

ccmparison) • 
These figures are estimates made by the Az. Dept. of Economic Security, in cooperation with the U. S. 

Bureau of Labor Statistics, and they include all full and part-time wage and salary workers who were 

employed in copper mining in any part of the pay periods which included the 12th of each ~o~th of the year. 

Estimates made by the U. S. Bur. of Labor Statistics, in cooperation with the 50 states, and based upon 

monthly samplings similar to those in 2/ above, adjusted periodically to census benchmarks. 

Estimates of production (non-supervisory) workers based upon samplings as in 2/ above. Since 1975 figures 

have been calculated by the Az. Dept. of Mineral Resources dividing the :annual number of "All Employees­

Arizona" by a factor of 1.26. This factor was derived by comparing the annual number of "All Employees­

Arizona" with "Production Workers-Arizona" from 1970 to 1974. 

Earnings figure for a particular year is the product of "Ave. Hourly Earnings" and "Av. Weekly Hours" for 

that year. 
Gross payroll aggregates, exclusive of irregular bonuses and other pay not earned in a sample paJ period, 

are divided by gross man-hour aggregates of production and related workers for the period in order to 

determine average hourly earnings. 
"Ave. Weekly Earnings" times 52 weeks. 

Number of production workers times "Ave. Weekly Hours" times 52 weeks. 

Copper ore mined and shipped or treated by concentration, tm.lt1ng Or le~ing. 

Recoverable copper from copper ore (see 9/) and from copper pr~cipitates produced from dump and fn-place 

leaching. Prior to 1968 copper from precipitates was not included in this table or similar Dept. 

tables. The recoverable-copper figure did, however, include an equivalent copper value of byproduct gold 

and silver; since 1968 no copper equivalents of any metal have been included. 
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TABLE XXII 
PROVEN CqPPER RESERVES IN ARIZ~'UA 1/ 

MAJOR MILLIONS AVERAGE 
COMPANY DEPOSIT MINERAL TYPE OF TONS fU CONTENT C%) REMARKS 

ANAMAX MINING co. Twin Buttes Sulfide 329 0067 With 0.03% Mo; 
cutoff @ 002% Cu 

" " 300 0.80 Pub 0 1973;"outside 
current mine plans"; 
cutoff @ 0.4% eu 

" Oxide 57 1.10 Cutoff @ 0.6 cu 
" " 28 0.49 Pub. 1973; cutoff 

@ 004% Cu 
Helvetia Sulfide 320 0.64 Pub. 1973; cutoff 

@ 003% cu 
" Oxide 20 0055 Pub. 1973; acid 

soluble CUi cutoff 
@ 003% acid soluble Clu 

Peach Elgin Mixed 23 0075 Pubo 1973; cutoff 
@ 0.4% eu 

ABARCO INC. Mission Sulfide 104.455 0.73 Excludes contributicn 
of 31.5M tons to 

Sacaton (OP) " 21.140 
Eisenhower Mining Co. 

0.70 
Sacaton East (UG) " 140898 1.25 
San Xavier " 166.902 0·52 

" Oxide 1.050 1.48 
Silver Bell Sulfide 260059 0.66 

" Oxide 
AZTEC MINING CORP. Aztec Oxide 2 1.00 Unpublished esto 
BS & K MINING CO. Atlas Mixed 
CASA GRANDE COPPER CO. Casa Grande Mixed 350 1.00 
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COMPANY 
CITIES SERVICE CO. 

CRANE COo 
CONTINENTAL OIL CO 0 
CYPRUS MINES CORPo 

CYPRUS PIMA MINING COo 
EL PASO COo 

EISE1~OWER MINING COo 

FREEPORT MINERALS CO 0 

TABLE YJII (Continued) 
PROVEN COPPER RESERVES IN ARIZONJ_ 1/ 

DEPOSIT 
Cactus 
Coppe::.' Cities 
Miami 
Miami East 
Old Dominion 
Pinto Valley' 

Red Hill 
Dragoon 
Poston Butte 
!h~~ 

" 
" 

Bruce 
1-10 

Johnson 
Johnson 
Pima 
Emerald Isle 

Palo Verde 
. (Anamax) 
Palo Verde 
(ASARCO) 

Santa Cruz 

MAJOR 
MINERAL TYPE 
Oxide 

" 
" 

Mixed (?) 
Sulfide 

" 
Mixed 
Mixed 
Mixed 
Sulfide 
Oxide 

" 
Sulfide 
Mixed 

MILLIONS 
OF TONS 

20 

55 

350 

500 
290 

21 
95 

001276 
100 

AVERAGE 
CU CONTENT C%) 

('070 
0050 

1095 

0044 

0020 
0049 
0035 
0022 

3.73 
0·52 

Oxide 9.9 0050 
Mixed 10 0.60 
Sulfide 146 0.48 
Oxide 105 0040 

Sulfide 125 0.61 

Sulfide 3105 0.70 

Sulfide 
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REMARKS 
Unpublished esto 
Pub 0 1976 

Pubo 1973 

Pubo 1972 "recoverable 
Cu" 

Pub 0 1972 

Acid soluble Cu 
Stockpile; acid soluble 
Cu after prior leac::.=-~ 
Pub. 1976 ; wi th 12. 25; 
Unpublished est.j with 
0.02% Mo 
Acid soluble Cu 
Pub. 1974 

Pub. 1977; 3Mt @Ool% 
Cu 



COMPANY 
HECLA MINING CO. 

INSPIRATION CONEOLIDATED 
COPPER CO. 

KENNECOTT COPPER CORP. 

KERR-MCGEE CORP. 
KEYSTONE MINERALS INC 0 

MCALESTER FUEL COo 
MULTIPLE mofNERS 
NEWMONT MINING CORP. 

TABr;- XXII (Cont inue d) 
PROVEN COf~£H RESERVES IN ARIZONA !I 

MAJOR MILLIONS 
DEPOSIT MINERAL TYPE OF TONS 
Lakeshore Sulfide (dissm) 241 

" " (tactite) 2306 
" Oxide 207 

Christmas Sulfide 33.413 

II · Oxide 
Inspiration 

Area Mines Mixed 180.136 
Ox Hide Oxide 310328 
Sanchez " 79.362 
Chilito Sulfide 
Ray Mixed 650 
Safford If 2,000 
Safford Ext. " 
Red Mountain Sulfide 
Korn Kob Oxide B 
Zonia Oxide 1 
Bi:ebee-North Mixed (?) 20 
Copper Creek Sulfide 
Kalamazoo " 
Magma " "9.£ 
San Manuel " 474 

" Mixed 130 
Vekol Hills Sulfide 105 

85 

AVERAGE 
CU CONTENT (%) REMARMS 
0.70 Pub. 1969 
1.69 " 
0071 " 
00905 Pub. 1977; "recover-

able Cu" 

00481 " " 
0.147 " " 
0.180 " " 
0.80 Reported 1977 
0.41 " 
0071 Pub. 1970; 100Mt.possible 
0.50 Pub. 1973 
0053 Unpublished est. 
CoBo If 

4.80 Reported 1978 
0.66 0.7 Pub. "1969 
0.56 Pub. 1978; minable by 

open pit; with 0.014% 
MO i :.S;{t oxide C"l..l 



COMPANY 
NJ. V AHO TRIBE (?) 

OCCIDENTAL PETROlEUM CO. 
ORACLE RIDGE MINING 
PARTNERS 
PENNZOIL CO. 

(Duval Corp.) 

PHELPS OODGECORF. 

PRODUCERb MINERALS CORP 0 

RANCHERS EXPLORATION & 
DEVELOPMENr CO. 

TABLE XXII (Oontinued) 
PROVEN COPPER RESERVES IN ARIZONA 11 

Ml~JOR MILLIONS AVERAGE 
DEPC',s TT MHlZRAL TYPE OF TONS CU CONTENT C%) REMARKS 
White -Mesa Oxi je 2 0.75 Pub. 1955 
Von Dyke Oxide 100 0.50 Pub. 1977 
Oracle Ridge Mixed ( ?) 11 2. 25 Reported 1977; with 

O.5oz Ag/tonCpub.1975) 

Espernnza 

" 
Mineral Park 

II · 

Sierrita 
Copper Basin 

Copper Queen 
Dos Pobres 
Lavender 
Metcalf 
Morenci 
New Cornelia 
United Verde 

II 

San Juan 

Bluebird 
Old Reliable 

Sulfide 
Oxide 
Sulfide 
Oxide 
Sulfide 
Sulfide 

Mixed 
Sulfide 

" 
" 
" 
" 
" 

Oxide 
Oxide 

Oxide 
" 

86 

21.850 

49.541 

459.842 
175 

400 

415.970 
662.462 
126.623 

20 

75 
4 

0.42 

0.30 

0.32 
0055 

0.72 

0.77 
0.80 
0.63 

0.50 

0.52 
0.74 

With ~.022% Mo 

With 00036% Mo 

With 0.033% Mo 
Pub. 1973: minable by 
open pit ; with 0.02~~ Mo 

Pub. 1977 

Puh.1975 
" 
II 

Unpublished est. 

Pub. 1971 

" 



COMPANY 
Vo Bo SMITH ESTATE 
STANDARD METALS CORP 0 
STRONG & HARRIS 

SUPERIOR OIL 
UNDETERMINED 
UNION OIL 
UNITED STATES 

GOVERNMENT 
UNITED STATES 

GOVERNMENT AND U 0 So 
METALS CORP 0 

T r~LE XXII (Continued) 
PROVEN COPPER RESERVES IN ARIZONA 11 

Mi .. JOR MILLIONS 
DEPOSIT MINERAL TYPE OF TONS 
Dynn:nite Sulfide 
Antler Sulfide 501 
Strong & Harris Mixed 60 

Pine Flnts Sulfide 12 
Mineral Hill Mixed 
Turquoise Oxide 10 -
Park Hill Mixed (?) 30 

Apex Mixed (?) 

AVERAGE 
CU CONTENT (%) REMhRKS 

With Zn values 
0060 Unpublished est. ; 

with 0070% Zn 
0050 Unpublished esto 

0050 ~bo 1970 

0045 Unpublished esto 

Source: Company Annual Reports, Form 10-K's, and Prospectus; Professional Publications. 

1/ Reserves are given with a grade of average total copper content as of December 31, 1977, unless stated 
otherwise under "Remarks"o As used in this table, reserves genernlly menn these estimated quantities of 
ore which under presently and reasonably foreseen technical and economic conditions may be profitably 
mined and sold or processed for the extraction of their constituent valueso 
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* COPPER RESERVES OF ARIZONA 

ANAMAX MINING CO. 
l. Twin Buttes 
2. Helvetia 
3. Peach Elgin 

ASARCO INC. 
4. Mj,ssion 
5. Sacaton 
6. Sacaton East 
7. San Xavier 
8. Silver Bell 

AZTEC MINING CO. 
9. Aztec (Marne) 

BS & K MINING CO. 
10. Atlas 

CASA rnANDE COPPER CO. 
11. Casa Grande 

CITIES SERVICE CO. 
12. Cactus 
13. Copper Cities 
14. Miami 
15. Miami East 
16. Old Dominion 
17. Pinto Valley 
18. Red Hill 

CRANE CO. 
19. Dragoon 

(XlNTINENTAL OIL CO. 
20. Poston Butte 

CYPRUS MINES CORP. 
21. Bagdad 
22. Bruce 
23.1-10 
24. Johnson 

CYPRUS PIMA MINING CO. 
25. Pima 

EL PASO CO. 
26. Emerald Isle 

EISENHOWER MINING CO. 
27. Palo Verde 

FREEPORT MINERALS CO. 
28. Santa Cruz 

HECLA MINING CO. 
29. Lakeshore 

INSPIRATION CONSOLIDATED 
COPPER CO. 

30. Christmas 
31. 

32. 
33. 

Inspiration Area 
Mines 
OK Hide 
Sanchez 

KENNECOTT COPPER CORP. 
34. Chili to 
35. Ray 
36. Safford 
37. Safford Extension 

KERR-MCGEE CORP. 
38. Red Mountain 

KEYSTONE MINERALS INC. 
39. Korn Kob 

McALISTER FUEL CO. 
40. Zonia 

MUL TIPLE OWNERS 
41. Bisbee North 

NEWMONT MINING CORP. 
42. Copper Creek 
43. Kalamazoo 
44. Magma (Superior) 
45. San Manuel 
46. Veko1 Hills 

NAVAJO TRIBE (?) 
47. White Mesa 

OCCIDENTAL PETROLEUM CO. 
48. Van Dyke 

ORACLE RIDGE MINING 
PARTNERS 

49. Oracle Ridge 

PENNZOIL CO. 
(DUVAL CORP.) 

. 50. Esperanza 
51. Mineral Park 
52. Sierri ta 

PHELPS DODGE CORP. 
53. Copper Basin 
54. Copper Queen 
55. Dos Pobres 
56. Lavender 
57. Metcalf 
58. Morenci 

PHELPS DODGE cont. 
59. New Cornelia 
60. United Verde 

PRODUCERS MINERALS CORP. 
61. San Juan 

RANCHERS EXPLORATION & 
DEVELOPMENT CO. 

62. Bluebird 
63. Old Reliable 

V. B. SMITH ESTATE 
64. Dynami te 

STANDARD METALS CORP. 
65. Antler 

STRONG & HARRIS 
66. Strong & Harris 

SUPERIOR OIL 
67. Pine Flats 

UNDETERMI NED 
68. Mineral Hill 

UNION OIL 
69. Turquoise 

UNITED STATES 
OOVERNMENT 

70. Park Hi 11 

UNITED STATES 
GOVERNMENT & U. S. 
METALS CORP. 

71. Apex 

-J<Ownership data is based 
on best source available 
to the Department and is 
subject to revision or 
change. 
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ARIZONA DEPARTMENT OF MINERAL RESOURCES 

The Department was created to aid in the promotion, development, 
and conservation of the mineral resources of the State. Particular 
emphasis is placed on providing prospectors and small miners with 
semi-technical assistance and economic information. 

The general goal of the Department is developed by working with the 
following objectives: 

- Provide technical assistance to prospectors and operators of 
small mines. 

- Disseminate comprehensive mining and mineral information to 
the citizens and government officials of Arizona counties. 

- Study conditions regarding small mine activity and seek 
solutions to problems. 

- Serve as the State's public bureau of mining and mineral 
information. 

- Maintain and expand the Department's mine file library. 

- Provide educational services in the field of mineral 
resources and mining. 

- Analyse proposed Federal and State administrative actions. 

- Develop interagency cooperation between the Department 
and other local State and Federal offices. 

- Gather all information available on mineral occurrences. 
prospects, partially developed properties and known mines 
in the State in order to promote further exploration. 

- Provide publications in the form of mineral reports, annual 
directories, technical reports, annual mineral industry 
surveys, information circulars, and media articles. 


