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I NTRODUCT ION 

The Arizona Department of Mineral Resources presents herein a report on 
the Ari zona Copper Industry. Tlli s report profil es Ari zona I s copper 
production during 1979 and 1980. A short resume of the operational 
highlights reported by the major developers and producers in tile State 
is provided. Also included is a very bri ef revi ew of market and price 
developments which affected copper production. 

The statistical tables in this report include various production and 
employment figures fOf 1979 and 1~80. Production of recoverable copper 
is reported for individual mines and by company. Figures showing the 
importance of copper in the state's mining inaustry are furnislleo, as 
are data on the by-products of copper mining: gold. silver and 
molybdenum. In addition. nistorical compil ations dre included in the 
tables for leach copper. average grctde of Ofe produced, percent copper 
recovered, stripping ratios, end employment and earnings. Tables 
showing designed capacity ~ na copp2r reserves in Arizona are also 
provi ded. 

The Department maintains an extensive reference library concerning the 
copper industry in Arizona. Tnis includes information on individual 
mines and mining companies, United States Bureau of ~1ines publications. 
professional publications, and earlier editions of reports similar to 
this one. 
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CUPPEH PRODUCTION IN A~IZONA 

The center of copper production in the United States is Arizona. In 
1979 the state produced a record level of 1,042,778 tons of recoverable 
copper which accounted for 65.5% of the total primary production in the 
United States. For 1980, the state accounted for 65.2% of the 
country's newly mined recoverable cop~er (Table XI). 

In 1980 the gross value of mineral production, excluding coal, natural 
gas and petroleum. in Arizona was $2,414,250,000. Of this total value, 
copper production contributed approximately 70% (Table VII). Otner 
major contributors to the total value of mineral production in the 
state included molybdenum, gold and silver. Virtually 'all Ule 
molybdenum and most gold and silver are by-products of the treatment of 
copper ores (Table VI). As a result, Arizona ranks second in the 
United States in the production of silver and molybdenum, and fourth in 
the production of gold. 

There were 27 major Ariiona copper mines producing in 1980. This total 
includes th~ only new mine, the Eisenhower, which began production in 
Januaryof 1979. Oue to improved e~,onomic conditions the Bluebird, 
Christmas, Esperanza and Pima mines re~umed mining in 1979. Also in 
1979, in-situ leaChing was re~umed at tne Old Reli able 'mine. Noranda 's 
Lakeshor,e mine was SCheduled, to open in 1980 but a shortage of sulfuric 
acid delayed its aChieving production until January of 1581. 

Copper produced by leaching methods continued at a relatively high rate 
in 1979 and 1980. In 1980 copper produced by leaChing exceeded 16% of 
total primary production (Table II). This high percentage was in part 
due to continued operation of some leaCh facilities during tne strike 
in 1980. 

An interesting development with respect to leach copper is the 
increasing use of the solvent extraction process. Five solvent 
extraction plants were in operation prior to 1979. Inspiration and 
Kennecott added plants in 1979 and 1980 respectively, and Cities 
Service and Noranda expect to complete construction of solvent 
extraction plants in 19~1. Solvent extraction uses a liquid 
ion-exchange process to increase the copper concentration of the 
solution from which the copper is then recovered by electrolytic 
depOSition. The advantages over the cementation process include the 
end product is high grade copper cathode which can be marketed 
directly, no air pollution is produced, and there is a net reduction in 
energy costs. 

Table X shows an estimate of the capacity to produce primary copper at 
each of tne state's principal operations. Total estimated design 
capacity is 1.185 million tons annually. Tne Arizona mines, their 
concentrators, and leaCh plant facilities operated at about 91% of 
estimated capacity during 1979. Affected by the strike, 19~0's 
production was 73% of capacity. 
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Employment in the copper industry averaged approximately 22.500 persons in the 1979-198Uperiod. This is similar to the previous two year period, but down ' approximately 20% frmn tne record employment of about 28,000 persons in 1974 (Tables XII and XIII). In 1980 the production wor.ker's average hourly production rate was 5.588 'tons of ore, a slignt improvement ov,er 1978. For ttle same period the prodUction worker's average nourly earnings rose. to '10~10, an ihcrease of $2.23 per hour. 
Nany factors affect the actua 1 product i on of copper in Ari zona. I'llost technological factors are so interwoven that to isolate one dnd describe its impact is extremely difficult and often misl~ading. An even more difficult task is to properly evaluate the rapidly enlarging domain of socia-political factors that , influence tne deci"sions made by the developers of mines and producers of copper. Foremost in any discussion of capacity is the availability of the natural resource, in this case the ,availability of , deposits of copper mineralization of commercial quantity and quality. A chart Showing most of , Arizona's richendo~ent ;(),f 'proven copper reserves is given in Table XV." , 
It Should be emphasized that, although the reserves listed in Table XV total more ,than 10.5 billion tons of ore (generally as of December 31. 1980), the fjgu.res ,can move upward or d'ownward' dr'a~tically with changes in teChnological skill Qr with .cnanges in United States policy or economy. IJ, for example, socio-political fact'(}rs such as capricious rules and reguldtions imposed by,government become too burdensome, many of tnese deposits may never be developed and many of the existing mines ma'y be closed ~ ,Ari zona's, and therefore Ameri'Ca ' s, ca'pac ity to produce copper would then be seriously harmed. 

, , ' 

.: . 

, ' , , . 

" 

,".: 

" 

" 
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A BRIEF REViEW ,OF , THE 1979 AND 1980 COPPER \vIARKET 

Demand for copper was strong in early 1979 when production was at its 
10west~ Strike s in Canada, severe production and shjpping problems in 
Zambia ' and Zaire, and bad weather conditions in the U.S. combined to 
hold output : be10w expected leve1s~ " In the U.S., refined consumption 
for the last three quarters was below that of the ' corresponding 1978 
quarters. During this same period the Canadian strikes were settl ed, 
Zaire began to recover from the 19781nvas i on, and the U.s. " producers 
increased capacity utilization. For t he second half of 1979' freewor1d 
supply and demand appeared to be b,alanced. " 

With tne finning market tr~~d of late : 1978 continuing into 197Y. the 
copper price 1/ at the beginning of the year was $.73/lb. By ~~rch the 
'price r eached- $1.00/lb. It remained nearttl~~ ,level ,thrumid-Apri1 
when a weakening period set ' in. Prices were generallY 'in the $.80/lb 
range until fall, when 1ar~e amount~ of speculative funds, which had 
been drivin,g up precious metal prices, entered ;'n,.tq the copper market. 
Tnis drove ' price~ up with the pro~ucer pri~e hitting $1.15/lb in early 
Octobe r, before a 'wClve of prof,it taking beg~n. With ,speculation in 
coppe rc6ntinuing, the price ~as$I~05/lb at ,year's end. 

The dominating event of the world copper mar~et in 1980 was , the U.S. 
coppe r strike Whi'c'tl began , on July 1 ,and, ,conti.nued into late November 
before all the companies had settled. Though costly to the affected 
U.S. mining c.ompanie,s, it ,"ia,s a blessing to the re,st of the world'~ 
copper producers'. " The estimated' 300,000 s~rt' tons of production lost 
due to the strik~, averted a large copper m~rket surplus. ' Free world 
consumption in 1~8Q was down 4,~4% as the recession which affected most 
Wt!ster~ nations Hinhed tne , demari~for copper. " ' 

The copper market was bullish in early 1980 as inflation and unsettled 
world affairs c.aused c.on~inued speculation in, copper. The $1.05/lb 
price at the b'eginnlng of ttle 1~80 , year rose un,steadily to $h45/lb in 
the thi rd ' week ' of February'. Tha't mar~ed t ,he , end of, the bull market. 
Pri ces f ell to $1 ~OO/l b, by MarCh' 14 and by Apri 1 21 , dropped to $.90/1 b. 
Throu'gh,' I"'lay and June" prlces move~ ',in the -$'.88 - ~95nb ra,nge. In July 
with indi(:ators pointi'ng to a long st'r'i1k,e, prices 'pierced $1.00/1b. 
However '~ with the weak demand caused by , the V,.S. ': recession, that level 
could not be sustained. - As producers began 'tb:'~ ~sett.le in 1at~ summer 
the price remained' in the mid $.90/lb range. W:itn the strike over and 
the recession contin,uing to weaken the demand for ,copper, a , low price 
of $.85/lb was reached on Dece!llber 11. At the ,close of the year the 
pric~ was $.88/1b. For the year, tt:te price averaged $l.014/1b, nearly 
$.10/1 b hi gher than for 1979. 

1/ Prices quoted are f'lietals Week U.S. Producer Refinery. Quotation 
Ts an estimated weighted average based on U.S. mine production and 
current selling prices of U.S. producers, quoted on a delivered 
wirebar basis minus $.01/lb Shipping cost. Discounts on cathodes 
are $.00625/1b. 
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HIGHLIGHTS UF COi'IPAIW OPERATIONS IN ARIZONA 

ANAI"IAX f'iI N I NG COI"IPANY 

Anamax IVli ni ng Company is an equa 1 partnershi p between Anaconda Company 
( a wholly owned subsidiary of the Atlantic RiChfield Company) and Amax 
Incorporated. 

A 40% increase in copper produced at the Twin ~uttes property 
(including Anamax's share of Eisenhower production) enabled it to 
regain second place among Arizona's producers in lY79. This was 
attributed to nigher ore production, bringing the operating rate of the 
sulfide mill up to design capa'city (40,000 tons per day) in July, 
higher mill recovery, and initial delivery of ore from the Eisenhower 
Hining Company. llue to the higher production, Anamax aChieved record 
levels of by-product molybdenum and silver. This made Twin Buttes the 
second largest Arizona producer of molybdenum in 1979. 

Before the strike began, 1980 concentrate production at Twi .n Buttes had 
risen 18% over the comparable lY79 period as a result ~f improved 
recovery and plant operation at full capacity. However, during th~ 
strike copper catllode production fell as oxide plant operations were 
cut to about half the normal level. This, combined wittl the strike's 
interruption of sulfide operations and d decline of sulfide grade from 
.94% to.82%, resulted in total production fa11ing abo.ut 29% in 1980. 

At the end of 1979 Anamax completed · construction of a $10 million 
uranium recovery plant'. The plant, designed to recover uranium from 
copper oxide leach solution, oegan operation in 1YUO with production of 
195,000 pounds of uranium oxide in yellow cake. ThUS, ·Anamax becomes 
tne fi rst active copper producer to recover commercial uranium from its 
copper ores. 

The partnersilip bet\~een Amax and Anaconda covers only mining and 
concentration of the copper sulfide ore. Each company is responsible 
for smelting, refining and marketing its snare of concentrates. 
Beginning in 1979 most of Amax's share of copper concentrates were sold 
to Nippon \11ining Company, LTll of Japan. Following Anaconda's decision 
in late 1980 to permanently close the company's smelter at Anaconda, 
~lontana, a contract was negotiated v~itn six Jdpanese smelters to 
process or purChase its copper concentrates. 

Atlantic Ricllfield Company nas agreed to an October 1979 Federal Trade 
Commission consent order to divest several copper properties, including 
Anaconda's interest in Anamax by 1984. Amax would be eligible, under 
the terms of the order, to acquire this interest and is investigating 
tne possibility of SUCh an acquiSition. 

-8-
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ASARCO INCORPORATED 

Production at tne ~~ssion and San Xavier mines was reduced in 1~79 to 
accomodate milling of ores extracted from the Palo Verde Mine, 
developed by tne Eisenhower Mining Company. The Sacaton and Silver 
~ell mines operated at normal levels during 1979. The strike, which 
lasted nearly five montns at ASARCU, caused a substantial drop in 1980 
product ion. The non-uni on Sacaton I"'i ne cont inued normal operations. 

\ , 

In view of the hig h molybde num prices of 1 ~7 9, ASARCO revised mini ng 
pl ans at the Mis ~; ion and ; Silver Bell mi nes to i nclude the mining of 
avail able copper ores with ' above average molybdenum content. Some 
areas of low-grade copper mineralization became ec'onomical to process 
because of their relatively high molybdenum content. Total production 
of molybdenum from these two mines increased nearly 400% over that of 
1978. 

At the l'tiission mine, a $22 million equipment program was compl eted in 
1980 whicn replaced the old truck fleet with larger trucks and replaced 
existing flotation cells in the mill witn large volume cells. Tne 
fl eet of new 170 ton trucks is expected to reduce fuel consumption by 
12.5% per ton of are hauled. The new flotation cells are expected to 
reduce power costs by 25% wnile increasing copper recovery from are. A 
reduction of labor and mai'ntenance costs are also expected. An 
expansion of the by-products plant to increase output of molybdenum by 
25~~ was started in September lY80 and is expected to be compl eted in 
1981'. ' 

Development continued at the Sacaton East underground project. Sinking 
of the 20 foot diameter production Shaft advanced to a depth of 1500 
feet and a 14 foot diameter ventilation shaft was sunk to a depth of 
170 feet by the end of 1980. These shafts are expected to be completed 
in 1981 allowing underground de~elopment work to begin. 

Installation of secondary exnaust hoods on the' converter furnaces at 
ASARCO's Hayden smelter was completed in 1980. These secondary noods 
capture emissions that evolve during Charging and skimming of the 
converter. The consequent reduction of low-level emissions of sulfur 
dioxide nave resulted in improved air quality control and permitted 
higher operating rates. 

CASA GRANDE COPPER COIvlPANY 

Tne Casa Grande Copper Company, formed to explore 'and develop the Casa 
Grande depOSit, is equally owned by the Hanna Mining Company and the 
Getty Oil Company. Hanna Mining Co~pany is the operating partner. 

Delineation drilling of the Casa Grande deposit was 'completed in 1979. 
Engineering and metallurgi'cal test work continued into 1980. Progress 
was made in developing a flowsheet for the recovery of copper. Before 
determining whether a commercial deposit exists, a mine shaft, bulk 
sampling program, and underground drilling will 'be required to provide 
data for further engineering and feasibility studies. 
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CITIES SERVICE CUMPANY 

Daily ore production in 1979 at tne Pinto Valley mine and mill was 
increased to 47,500 tons of ore feed per day, 191 over the original 
design capacity of 40,000 tons per day. Production declined in 1980 to 
an average sligntly above 30,000 tons per day. The decline was mainly 
due to tne 1~ week stri ke by copper workers. ' 

Copper recovery, by dump and in-place leaching, was maintained at tne 
old mining operations of Cities Service and Miami for both years. The 
solvent extraction-electrowinning plant, . which produces copper directly 
from the l'lJiami leach solutions" operated ,at its design capacity of one 
million pounds per month of high quality ,cathode copper. 

Construction of a new solvent extraction-electrowinning plant began in 
1979. The plant, designed to recover copper leaChed from low grade 
material at the Pinto Valley Nine, is expected to be completed in 
mid-lY81. Development of the Miami East ~nderground mine resumed in 
September 1979 and should be completed in 1982. When completed, these 
projects will ad,d 30 million pounds of copper production ' annually. 

CYPRUS IYII~ES CORPORATION 
, ' 

On September 21, 1979, Cyprus Nines Corporation became a wholly owned 
subsidiary of tl1e St~ndard Oi1 Company (of Indiana) at a cost of $117 
million casn and ,5.1 million. shares ,of Standard stock. In 1980 Cyprus 
jvlines Corporation was made an operating subsidiary of Amoco I';lineral 
Company (100% owned by Standard Oil Company). Botn companies moved 
into new, consolidated headquarters offices in Denver during the year. 

Cyprus operations include the ilagdad and JQhnson open pit mines, and 
the Cymet 'hydrometallurgical demonstration plant near Tucson. In 
addition, C'yprus i~ ttie operator of ttle Pima, mine, of whiCh it owns 
50.01%. The non-operating partners, Union Oil Company of California 
and Utatl Internatio,na,l, Inc. (wholly own~d by tIle General Electric 
Company) own 25% and 24.99% respectively. 

Operations ' ~t , th~ Pi~a mine, w~iCh had been suspended since September 
1977, resumed' July 6, 1979 at about 33~~ its former capac·ity. Ore 
prod~ction ~ontinued at 18,500 tons per day until late in 1980 wnen 
some of tile shut down facilities were rehabilitated. This increased 
capacity by 75% to 32,500 tons of ore per d'ay. · Production was normal 
at Cyprus 1~lines in 1980 due to tile fact" that the stri ke did not affect 
their non-union operations. A program to, i,n,crease capacity at Bagdad 
began in 1980. Upon completion in 1982, cQPper production will be 
apprOximately 85~OUO ton~ per year:- •. 

Since construction of the Cymet Demonstration Plant in November 1Y78, 
sulfide concentrates from Bagdad nave been processed there to develop 
basel ine da~a. In 1979 approximately, three tons of nigh quality copper 
were ' produc~d per day utilizing newly developed hydrometallurgical 

, technology. Empna sis has· been placed on p(~rf ect i ng a 'proce s s to 
economically recover secondary metals, such as gold, molybdenum, and 
silver. Other objectives of the pilot plant are to optimize ttle 
equipment and determine what is needed in a full size plant. 
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DUVAL CURPORA TI ON 

. Duval is a wholly owned subsidiary of tne Pennzoil Company. Its 
operations at the Mineral Park and Sierrita mines were generally normal 
in 1979. Mining and milling ' operations at the Espera~za mine, 
suspended since August 8, 1977, were reactivated on April I, 1979. In 
1980 operations at all tnree mines continued relatively stable. Tne 
strike, which disrupted most oth.er companies' operations for montns, 
lasted only five days at Duval and consequently had little effect on 
production. . 

' } ' . 
Duval's production of copper and molybdenum from the three mlnes 
increased in . 1979 and again in 1980. For both years, Duval was the 
leading producer of molybdenum in the state~ The Sierrita mine alone 
contributed 42% of the state's molybdenum production in 1979, While in 
19bO it accounted for over '50% and ranked second in the production of 
copper. 

The CLEAR-process hydrometallurgical plant, located near the Sierrita 
property, treated 'appr.oximate 1 y 25% of Duval's copper concentrate 
production for bothyeprS. 

EISENHOWER ~lINING CONPANY 

The Anamax ~rtning ~ompany and ASARCO Incorporated are equal partners in 
the Eisennower "Iini'ng Company which was formed to" devel"op the Palo 
Verde deposit. Nining of the deposit under the joint venture agreement 
is expected to reduce operating costs greatly for both cOmpanies and to 
lengthen the life of the Mission ·and San Xa~ier miries sibnificantly by 
eliminating some pit slopes and · recovering ore that would ordinarily 
have to be left along property lines. ' , 

Production at the mine began in January' 1979. ASARCO is the operator 
of ttle mine and its share 'of the ' ore is processed at the nearby Nission 
concentrator. Anamax's ore is crushed near the Hission mine and sent 
on a 6 1/4 mi 1 e conveyor to the Twi n Buttes mi 11 • 

FREEPORT -Mcf~ORAN INC. 

Freeport Copper Company, a Wholly owned subsidiary of Freeport- 1I'leNoran 
Inc., has a 50% interest in a joint venture with ASARCO Inc~ for the 
acquisition, exploration and possible development of copper properties 
near Casa Grande. ' 

Diamond drilling and land acquisition continued on d limited scale 
during 1979 and 1980. Furtner eXploration and evaluation will be 
r~qui red before determi nat ion . can be ' made of' the potential for 
commercial development. ' 

INSPIRATION CONSOLIDATEu COPPER COMPANY 

During 1979 Plateau Holdings Inc. essentially completed acquisition of 
total ownership of Inspiration. Plateau is jointly owned by Hudson Bay 
folining and Smelting Co., LTD. of Canada, and by tJlinerals and Resources 
Corporation LTD., of Bermuda (Ninorco). Hudson ~ay and I'linorco are 
affiliated with the Anglo American Corporation of South Africa. 

-11-
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The Inspiration area mines (Joe BUSh, live Oak, Red Hill dnd Thornton 
open pits) operated on a seven-day-per-week schedul e throughout 1979, 
except for a planned 20 day Shut down for maintendnce and repairs in 
July. The Christmas Mine resumed production at mid-year after having 
mining operaticins suspended since July 1, 1977. Although mining at the 
Ox Hide mine, also suspended July 1, 1977, was not resumed, copper was 
recovered by way of continued heap leaching . operations. Overall 
production in 1979 was adversely affected by, unusual . rainfall, 1m·, 
recoveries in the concentrator, operating problems in the acid plant, 
and smelter curtailments. l'lining performance improved in early 1980, 
due in-part to new equipment. Despite the 115 day strike, production 
continued from leaCh operations staffed by salaried personnel. Total 
production in 1980 was low~r due to the strike affected shut down of 
~he smelter and later start up delays. 

In October 1979 a new $14 million solvent extraction plant was 
completed. It is deSigned to produce 100,000 pounds per day of cathode 
copper and has eliminated the cement copper operation. In June of 1980 
Inspiration's patented ferric cu~e leach syst~m was put into operation. 
The system is an innovative mea ns of producing leacn solutions quickly 
and with ·hi gh recovery rates from ores contai ni ngcopper AX ide mi nera 1 s 
and chalcocite. The $16 million ferric cure project, Which is 
integrated with the solvent extraction plant, has resulted in a 
substantial up-grading of the leacn solution. 

A $15 million modernization ' of the concentrator at Inspiration began in 
the fall. Improvements in copper recovery and reduced energy 
cohsumption will result ·from new . flotation equipment and improved 
metallurgicdl cont"rol. ' 

. . , . 

Furtn~r engineering nas · been done on the Inspiration smelter project 
which is designed to bring the smelter into full compliance with 
emission regulations and eliminate operating curtailments. Elements of 
the project are impr~vem~nts in crushing. screening, and handling of 
secondary materials, mcde rnization of process control instrumentation, 
and modification~ · to one ilOboken converter. A key part of the project 
lies in the modification of the converters to a design conceived by 
Inspiration staff. The basic vessel will also be altered and 
sopnisticated gas cleaning and draft control equipment added. 

KENNECOTT 

Heavy rains at the end of 1978 caused flooding in Kennecott's Hay open 
pit mine. This adversely affected operations during the beginning of 
1979. Production was stopped for three days and was subsequently 
slowed due to the difficulty of processing wet ore. During trle rest of 
the year operations at the Ray mine and Ray Mines Division's smelter 
were normal. In 1980 production fell as the strike caUSed the loss of 
71 days of production. 
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Various steps were taken in 1979 to improve productivity at Ray. These 
included acquisition of a lal"ge 60-R blast-hole drill and hlO 
additional 250 ton trucks. A new regrind and filter facility was built 
to improve concentrate grade. The addition of a $15 million solvent 
extraction plant .was completed in 1980. The solvent extraction plant 
will produce electrolytic-grade copper ready for direct shipment to 
fabricators. This will increase overall production by releasing 
smelter and refining capacity for other materials. 

tvIAGllilA COPPER COi~lPANY 

fllagma is a Wholly owned subsidiary of Newmont \vlining Corporation. 
,Production at Magma IS two underground mines, Superior and San t'lanuel, 
made the company the second largest producer of copper in 1979. 

The San Manuel mine is the largest underground metal mining operation 
in the United States and one of the largest copper producing mines in 
the state. In 1979 San ~~nuel operated at near capacity, averaging 
61,000 tons of ore per day. Production in 19~0 av~raged only 65% of 
1979 due mainly to the strike and a ' fire. The fire, which caused no 
injuries, occurred in a non-working area of the mine and halted 
production for sixteen days. Development of the deeper Kalamazoo 
orebody continued with initial production SCheduled for 1983. At the 
Superior mine production was hampered in early 1979 by unusually high 
ground water flow. To alleviate the problem, additional dewatering 
equipment was installed in the mine. 

Smelting curtailments of about 10% were necessary in 1979 and 1980 for 
the San l~lanuel smelter to maintain compl iance with ai r poll ution 
control regulations. In 1Y79 the ' $25 ~illion modification of tne 
reverberatory furnaces to burn coal was completed. All of the furnaces 
can now operate on coal, fuel oil, or natural gas, as availability or 
prices dictate. Electrostatic precipator capdcity was expanded to 
control particulate emissions from the 300,000 tons of coal per year 
required to fuel the furnaces. ' 

NORANDA LAKESHORE MINES INC. 

Noranda ~Nnes LTD. a Canadian corporation, acquired the Lakesnore mine 
on April 1, 1979. Noranda Lakeshore mines, a wholly owned subsidiary, 
is the mine operator. 

A limited program of mine and plant rehabilitation was begun, to
gether with a comprehensive study of operational plans. Further 
defining of the sulphide orebody was done by underground drilling in 
1980. Development work proceeded in the oxide orebody. A Shortage of 
sulfuric acid , resulting from the strike limited vat leacning and 
caused stock piling of some development ore. Production of cathode 
copper commenced in January of 1981. Capital expenditures for the 
program during 1980 totaled $19 million. Construction of a $7 million 
solvent extraction plant', which will improve tne quaJity of copper 
cathode produced, is expected to be completed;n July of 1981. 
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OCCIDENTAL MINERALS CORPORATION 

, 
.J' / , 

Occidental I'lineral.s C'Oxymin") is a woolly · owned subsidiary ot- the 
Occidental Petroleum Corporation. In 1979 the company completed the 
second phase of an in-situ solution mining program of the Van Dyke 

.cop.per oxide deposit near and within 1',11 ami , Arizona~ Oxymin reported 
that tests satisfactorily demonstrated that copper can be recovered in 
leach solutions amenable to conventional hydtometallurgical ' treatmt!nt. 

Through the rest of 1979 and into 1980 Oxymin attempted to obtain the 
necess~ry zoning permits for further work on the project. The Niami 
city council denied the permits saying the leaching solution \'4ould 
contaminate the city's water , supply and cause subsidence tnat would 
damage structures in town. Oxymin filed suit in Superior Court 
contending denial of the permits was unconstitutional since it violated 
the company's ., right to use its property. The Superior Court agreed 
with Oxymin, but tne city appealed toe case to tOe Court of Appeals in 
Tucson where it rema i ned without a dec is i on Dei ng i ssue<l. 

On October 8, Oxymin announced it was abandoning its options on the 
lease of the property, and ending its testing " tnere. In its 
announcement, U.xymi.n said that .even though tests demonstrated the 
feasibility of the process in major copper oxide deposit~, the decision 
to terminate the ' project was made tn order to aChieve moi~ efficient 
and timely utilization of Oxymtn's capital and per~orinel resources. 

ORACLE RIDGE fvlINING PARTNERS 

Oracle Kidge 1'1ining is a joi,nt .venture between Continental '''iaterials 
Corporation and Union Ninere', ;S.A. of Belgium. The partnership was 
formed in 1977 to develop the Oracle Ridge deposit · and : bring it into 
production. 

Development of the property was suspended in January 1979, until an 
evaluation of several problems could be made. Specific concerns were 
ground reinforcement and cost, mineral continuity and cost of rock 
remova 1. A study of the data i ndi cated that i.J 'three-pnase project, 
Which will include additional drilling and underground drifting, should 
be completed before making-.a decisi'on: to resume ;full '-scale development. 

The terms of the partnership were changed in ' 1979 providing Union 
t1i nere wi th management and fundi ng respons i bil ity of the tllree-pnase 
project. If tlle ·project is completed, Union Ninere's share of 
owncr~hip . will increase to 55%. 

~Jork on tile fi rst phase was started ··i n Apri 1 of 1980. Thi s phase wi 11 
more accurately determine the size and ' grade of the ore reserves. 

'lhrough the end of the year approximately 6,000 feet of ' underground 
drilling and a similar amount of surface drilling and drifting into ore 
blocks .was accomplished. Additional drilling, drifting and geologic 
evaluatior)s are· planned during the balance of ' phase one, SCheduled for 
completion in mid-l~81. 
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PHELPS DUDGE CORPORATION 1979-1980 

Pnelps Dodge operations continue to lead tne state in the production of 
primary copper. In 1979 tne company produced 484,015,905 pounds of 
recoverable copper, approximately 23% of Arizona's total production. 
In 1980, due to a 100 day strike and reduced operating rates at Horenci 
and IVletcalf from I~jay till year's end, Phe"lps Dodge production dropped 
to 353,071,000 pounds of recoverable copper. This was approximately 
20% of Arizona's total production for 1980. For both years ttle Norenci 
Mine was the largest single producer in the state. 

The production of precipitate copper at 1-1orenci increased by 40% in 
1979 compared to 1978. This was the result of the new leaching program 
on the southwest dumps. Due to higher molybdenum prices, the molyb
denum circuit at ~~renci was reactivated in 1979. During 1980, 
replacement of the primary flotation cells at tne l'llorenci concentrator 
was begun. Initial operation of the new 1,000 cubic feet cells has 
resulted in a significant increase in copper recovery. At the end of 
1980 all ore feed for both the IVietcalf and I~orenci concentrators were 
planned to be supplied by the Horenc; mine. This should result in 
lower unit costs due to a lower stripping ratio and slightly higher 
grade. At the ,'vlorenci metallurgical laboratory, work continued on 
nydrometallurgical processes for recovery of copper from sulfide 
concentrates as an alternative to smelting. 

At New Cornelia, construction of a new molybdenum recovery circuit, 
wnicn will process 600 tons of copper concentrate per day, was 
completed and it began operation in November of 1980. In order to 
extend the life of the New Cornelia mine, the pit limits are being 
expanded. This will require relocation of the engineering office and 
"locomotive maintenance snip and construction of a new office, change
room and mine garage. Work on site preparation for these buildings 
and preproduction stripping nas begun. 

Uevelopment work at the Dos Pobres orebody near Safford continued at a 
curtailed rate. Capital outlays were $6.1 million in 1979 and $7.7 
million in 1980. Development work remains suspended at the Copper 
Basin deposit near Prescott. 

Production rates at Phelps Dodge's Arizona smelters continued at 
reduced levels due in large part to regulations imposed "under state 
operating permits. The permits require emissions of sulfur dioxide t o 
be curtailed when certain meteorological conditions exist. 

In February 1981 pnelps Dodge and the Federal Environmental Protection 
Agency agreed on a program to bri ng the Horenc i and New Cornel i a 
smelters into compliance with tne Clean Air Act by January 1, 1Y85 for 
f,1orenci and December 31, 1985 for New Cornel i a. In accordance witt! 
tnis agreement a consent decree was issued by the Federal District 
Court in Arizona whiCh may result in the expenditure of $150 million at 
Illorenci and $45 million at New Cornelia. At f"lorenci tne program is 
underway and \'~ ith it comes the opportunity to eliminate operating 
curtailments and reduce costs. At New Cornelia no major expenditures 
are required for two years. During tnis time an economic evaluation 
will occur whicn will decide whether compliance or closure will be its 
fate. 
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Tne Uouglas smelter has b~en granted a vari'ance from sul fur dioxide 
emission limitat.ion requireJTlents o.f the Clean Air Act. It also does 
not comp.1.y \Iith particulate emission limitations, but enforcement of 
the regulations has been stayed administratively. Unless the law or 
economic conditions cilange, .the costs of compliance with emission 
regulations will . force tne Douglas smelter to close by January 1, 1981 
at tile 1 atest • . 

RANCHERS EXPLURATION AND OEVELUPI'IIENT CUNPANY 

f'lining of ore at the Blue Bird mine resumed in February 1979, after 
having ~een ~uspended ·since October 1977. This increased production of 
ca'thode copper from the 1 eachi n9 heaps by 180% in 1979. Production 
continued to increase in lY80 as tne mine returned to a normal level of 
operat i.on. 

In-situ leacning of tne Uld Reliable ore deposit resumed in August of 
1979 for th~ first time since 1975. Operations continued until May 15, 
19!H wnen tne mine was permanently closed, ,making it the first copper 
deposit whOse modern production was entir~ly by in-place leaching. 
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TABLE I 

COPPER AND r'IOl YBDENUl'i1 PRODUCTION UF LARGE ARIZONA NINES 

1979 1980 

Company/Hine Tons Pounds Pounds Tons Pounds Pounds 
Copper Ore Recoverable Recoverable Copper Ore Recoverable Recoverable 

r11 ned Copper " ~lOlybdenum Mined Copper Molybdenum 

ANAr4AX 
Twin .t.;uttes 13,Yll,OOO 222,464,000 4,665,000 7,752,000 122,093,000 3 ,Ot~~ ,000 

Cdthode f'O!"flpr 70,343,000 63,719,000 
Eisenho'.'Jet (ANAI/iAX ~hclre) y 3,93.0,000 44,751,000 760,000 

Total 13,911 ,000 292,807,000 4,665,000 11,682,000 230,563,000 3,849,000 

ASARCO 
511 ver Bell 3,720,900 36,663,662 431,222 2,205,400 21,367,848 lY4,86B PreCipitate Cu 6,979,599 4,422,855 Ivli ssion 4,816,900 56,045,541 677,874 1,117,500 14,632,366 70,635 Eisenhower (ASARCO ~hare) 4,092,500 24,179,992 1,046,416 3,988,000 23,283,514 1,324,470 San Xavier 870,400 11,437,771 502,000 4,292,318 27,607 Sacaton 4,005,637 42,733,829 3,818,700 32,194,410 
Total 17,506,337 178,040,394 2,155,4U1 11,631,600 100,213,311 1,617 .. 580 

i; 

'" 
CITIES SER'I1CE tUAMI OPERATIONS 
r¥n ami -Copper Citi es Operatlons 

PreCipitate Cu -. 
4,351,000 • _. 

3,!:I80,OOO IVli ami 
CathOde Cu 12,636,000 11,184,000 Pinto Valley Opns. 17,232,500 141,864,000 715,000 11 ,064,000 90,056,000 595,000 Total 17,232,500 158,851,000 715,000 11 ,064,000 105,224,000 595,000 
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IAOLt ' 1 I;;UI,llhUt.U' 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

1979 1980 

Company/Mine Tons Pounds Pounds ' Tons Pounds ' Pounds 
Copp~r Ore Recoverable Recoverable ... _Copper Ore ",Recoverable Recoverable 

Mined Copper ~1o 1 ybdenum ; . "f/lined Copper Molybdenlill 

CYPRUS ~HNES CORPORJ,TlON 
Bagdad Mine 14.593.000 116 ,756,000 3,261,000 15,180,000 115,252,000 2,098,000 

Cathode Cu 
# -- -

14.337.000 12.668,000 
Johnson 1'1i ne . -

Cathode Cu 1,587,600 10,032,003 1,499,600 10,302,407 
Pima {ill ne 2,571,874 18,028,073 424,225 72307.944 59,958,780 h 693 ,989 

Total 18,752,474 159,15.3,01.6 3,685,225 . ?J.~987 ,544 19ij,181,187 3,791,989 

DUVAL 
Esperanza 5,100,168 25,074,366 ' 2,084,652 6,067,365 35,058,ts32 2,U84,Y33 Precipitate eu 6,002,305 9,990,659 Nineral Park 6,321,605 22,187,Y04 3,795,450 6,258,100 25,294,199 3,951,197 Precipitate Cu 3,347,638 3,689,876 Sierrita 34,326,796 202,070 2491 16,242,123 35,368,807 206,498 2679 17 ,520,800 
Total 45,748,569 258,'682,704 22,122,225 47,694,272 280,532,245 23,556,930 

INSPIRATION 
Inspirabon 6,105,225 64,914,059 207,657 10,127,111 3/ 39,515,003 184,774 PreCipitate Cu 11 16,637,767 28,957,744 Christmas Div. 1.~,223;735 1,291,958 13,152,050 Ox Hi de jVli ne 1. z178 2172 ' 1.015.000 
Total 6,105,225 94,953,733 207,657 11,419,069 82,639,797 184.774 

KENNECOTT 
Ray 47 14,201,623 171,803.260 823.716 PreCipitate Cu 11.179,624 138.217.514 694.747 26.502.454 25,874,554 
Total 

14.201,623 198,305,714 B2J ,716 
-18- ll,17!J .624 164,092,068 694,747 



~ .,. TABLE I CONTINUED 
Jo 

COPP-E~AND MOLYBOENUI~ PRODUCTION UF LARGE ARIZONA COPPER MINES 

1979 1980 

\ Company/rlli ne Tons Pounds Pounds Tons Pounds Pounds 
Copper Ore Recoverable Recoverable Copper Ore Recoverable Recoverable 

Nined Copper Molybdenum ~~ined Copper lVlolybdenum 

t'lAGf'IA 
~anuel 21,828,705 228,634,356 3,314,209 13,803,276 152,741,000 1,692,70U 

Repro. Smelter Sl". 220,169 3,467,281 
Superior 973,295 78,052,478 556,846 45,938,000 

Repro. Smelter Sl,. 13.973 114 ~530 

Total 23,036,142 310,268,645 3,314,209 14,360,122 198,679,000 1,692,700 

PHELPS DODGE 
Norene, Branch 
l'lorenc i M ne 21,712,798 211,992,000 532,026 17,692,254 184,294,000 283,017 Precipitate Cu 93,983,317 86.840,000 Ivtetca 1 f Ni ne 9,226,043 84,719,353 2.416,752 19,226,000 New Cornelia Branch 10,188,883 86,005,047 7,042,257 56,659,000 22.190 Copper Queen ~ranch 

Preci pi tate Cu 7.316,188 6,052,000 
Total 41,127,724 484,015,905 532.02~ 27,151,263 353,071,000 305,207 
RANCHERS EXPlORATIOt & 
OEVE[OPf;lEfl r CORPOIU\1 lOR 
B1 uebi rd Ni ne 

Cathode Cu 3,779.043 10,954,614 3,993,213 13,017 ,064 Old ReHable 
Precipitate Cu 1.004,550 1,128,449 

Total 3,779,043 11 ,959,164 3,993,213 14,145,513 

TOTAL LARGE COlVlRANH S ~ 202,320,637 2,147,037,335 38,220,543 174,162,707 1,727,341,121 36,287,927 
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TA~LE I CONTINUED 

COPPER AND MOLYBDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES 

Source: Production data obtained by request from the copper mining companies. 

1/ E1 senhower prOdltction inc1 uded with Twin Buttes in 1979. Eisenhower produced approximately 4.8 mil ion tons of 
- ore and 60,594,(00 pounds of copper. ' 

'1:../ Includes 5,944,,07 tons of ferriC cure material. 

3/In ' 19~O becomes copper recovered from ferric cure and dump leaching by solvent extraction. - ' 
11 Incluf'es sulfidE material and Sx production froms11icate material ;n 1980. 

5/ For a COInpdrisor, to all copper produced in Arizona ,with a classification of source material, reported by the 
- U.S. Bureau of MineS;-see Tables VllI and IX. Specific comparisons may differ due to time and methods of 

' reporting~ 
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TABLE II 

ARIZONA LEACH COPPER PRODUCTION 11 

(Thousand Pounds) 

:"HNE OPERATION 1971 1972 1973 1974 1975 1976 19"17 1978 1979 1980 

ANAMAX MINING COMPANY 
"1w;n Buttes 13,462 57,925 68,772 71 ,614 70,:;43 63,719 

hSARCO INCORPORATED 
-:;an Xavi er 2/ 4,955 11,762 19,3H4 22,772 12,860 15,183 
Silver Bell- 6,297 7,897 8,092 7,860 8,497 8;627 5,012 6,261 6,980 4A23 

tUG HOLE I"iHHNG COf.IPANY 
"Jnited Verde 165 140 214 44 32 

CITIES SERVICE COMPANY 
Copper Cities 4,376 4,577 4,570 3,295 3,562 3,370 3,346 3,806 4,351 3,984 
l'1i ami 12,806 12,170 11 ,988 11 ,969 13,076 13,509 11,732 11 ,703 12,636 11\,184 

CYPRUS MINES CORPORATION 
Ba!lgad ~./ 14,681 13,391 14,267 13,508 14,321 14,606 15,011 14,097 14,337 !2,b68 
Johnson 6,143 10,060 10,321 10,205 1U,032 10,302 

" DUVAL C~RPORATION 
Esperan~a 4,454 2,094 2,268 1,811 3,960 6,412 8,636 7,469 6,U02 9,991 
Mineral Park 7,315 8,936 6,431 6,801 6,Y15 6,817 5,260 4,813 3,348 3,690 

El " PASD NJ\T'.lRAL GAS 
Emerald Isle 3,822 3,629 2,180 

INSP IRATl ~~~ CONSOL!DATr:~ :'()P~~R CO. 
In3!:d rat feri 45,588 56,487 5U,401 47,765 52,470 45,545 20,8H3 35,945 16,638 28,958 
Ox Hide 7,962 9,673 8,950 9,679 10,107 7,915 4;639 _4,147 1,178 1,015 

KENNECOTT 
Ray 4/ 31,622 31,472 28,369 25,478 24,338 24,J74 24,334 25,013 26,502 25,875 

l~cAlESTER FUEL COIVtPANY 
Zon1a 4,769 4,778 2,991 2,717 619 

-2J-
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\'lINE OPERATION 

NORANOA LAKESHORE 
lakeshore 

PHELPS DODGE CURPOkATI( IN 
Copper Queen Br~~r~ 57 

, '~K)renci -

RANCHERS EXPLORATION AID 
DEvElOpMENl CORPORATIor; 

Blueblrd 
"01 d Re 1 i ab 1 e 

PERCENT OF PRU~RV COP~ER 
PJ{oOOc£O §} 17 

1971 

8,345 
14,188 

12,458 

10.9 

TABLE II CONTINUED 

ARIZONA LEACH COPPER PRODUCTION 1/ 

-' 

1972 

10,000 
24,493 

14,680 

11.2 

(Thousand Po~nds) 

, 197'3 

8,532 
2,5,668 

15.005 
5.992 

10~H 

1974 

6,402 
22,704 

15~344 
2,175 

11;.'0 

1975 

8,377 
23,778 

15,122 
467 

13.8 

Source: Arizona Department of Nineral Resources; This Report, Table I. 

1976 1977 

2B,407 25,031 

7,~93 ' 
53,136 

17 ,tH6 

16.1 

8,526 
41,545 

17 ,069 

15.3 

1918 

7.9~2 
51,362 

3,926 

13.9 

1979 

7,316 
93,983 

10,955 
1.005 

13.3 

I/Copper recovered flom precipitate and/or by solvent extraction from material dump, head, vat or insitu leached. 
£/ San Xavipr rli~~ontinued production of siliceous flux and, commenced production of copper precipitate as of 5/1/73. 
1/ PrecipitlCltlUn replaced by solvent extraction in 1971. 

'1980 

6.052 
86,840 

13,017 
1,128 

16.4 

it ' Includes only copPEr contained in precipitates from dump leaching. Does not include copper production byelectrowinning. 
~I Lavender Pit and Ccpper Queen Mine. 

6/. leach copper compared to total copper produced from all primary sources as reported in "Minerals Yearbook _ Area Reports: 
Domestic, II U.S. Bl!reaU of f4ines for 1971-1978. 

I/ -Leach copper compared to total copper produced as reported in Table I for i979-1980. 
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TABLE III 

AVERAGE COPPER CONTENT OF ORE PRODUCED AT ARIZONA COPPER NI NES 

(Percent Total Copper) 

MINE OPERATION 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 
, 

ANAIVIAX i"iINING COIVIPANY 3/ 
T\l11 n Buttes Sul1Tde 1.24 0.99 0.98 0.H2 U.63 U. 60 1.12 1.11 1.26 .94 .82 

Oxic!e 1.27 1.31 1.30 1.26 1.27 1.26 

ASARCO INCOPPORATED 
i"'h SS10n Sul1 ide .67 .67 . 61 .60 .61 .60 .62 .58 .59 .60 .75 
Sacaton Sulf ide .63 .74 .71 .70 .67 .68 
San Xavier Sulfide .80 .65 

Oxice 4/ .61 .77 1.05 1.12 
S;] ver Bell Sul t;de .68 .65 .60 .64 .65 .72 .72 .65 .65 

CITIES SERVICE COr.'PAN~ 
.j 

Plnto Valley Sul1 ide (.45 ) (.45) .49 .52 .4Y .49 

CYPRUS HINES CORPORATION 
Bagdad SUlhde .75 .81 .70 ,70 .74 .70 .60 .59 .52 .50 .5U Bruce Sulfide 3.33 3.75 3.92 3.68 3.86 3.73 3.54 3.97 closed Johnson Oxic e 1/ .42 .42 .46 .44 .40 .4U flima Sul1 ide .54 .54 .53 .51 .50 .48 .47 .48 .46 .49 
DUVAL CURPOkATLUN 
Esperanza Sult ide .45 .40 .34 .31 .29 .29 .32 1(1i nera 1 Park Sul1ide .50 .50 .41 .38 .36 .30 .28 .28 .26 .24 .24 Oxicle 
Sil:!rrita Sulf ide .28 .27 .29 .28 .29 .33 .35 .34 .33 .34 .34 
INSPIRATION COWSUlIDA1ED COPPER CO. , 

~R~b~~W~fohO~1ea ~~ltlS~ :9~ .65 .80 .74 .57 .57 .58 .74 .74 .73 8x1 <;e .69 .71 .67 .63 .65 .63 .70 .61 .854 .58 Ox Hide X1<1e 1/ .37 .36 .30 .29 .27 .27 

-23-



TABLE I I [. CO~TlHUED 

AVERAGE COPPER CONTENT Of ORE PRODUCED AT ARIZONA COPPER MINES 
. , 

(Percent Total Copper) 
. , 

·~II'E OPERATION 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 
L 

KE~ECOTT 
.~21 .8!>6 .U76 .Y16 Ray 5/ Sulfide .97 .90 .89 .91 .83 .90 .86 

Oxide (Si licate) 1.17 . 1.39 1.25 1.35 1.19 1.231 1.15· -- -- . . . 

MAGMA COPPER COh.-ANY I 

San fiLlnuel Sulfide 2/ (.7~ (.7~ .70 .64 (.1) (.1) .64 .63 .65 
Su~rior Sul fide - (4.4) .. {4.4 (4.5 . • • • . l " (4.5}· (4.Sr (4.5) 4.36 4.41 4.32 

~ALESTER FUEL COMPANY . , 

zoni. OX1.ae (.53) (.53) . " . . (.53) 

NORANDA LAKESHORE 
lakeshore &..7 Sul fide ~75 .91 

Oxide 11 1.03 .98 

PHElPS DODGE 
Copper Queen Sul fide -. 4.36 4.31 4.41 4.06 ; 3.48 . 5.70 
tavender Su] f"ide .7·], .68 .64 .60 .47 
Metcalf Sul fide , -- .84 .36 .70 .79 .78 .69 

Oxide . -- ' j 

~renci SUl1ide .85 .85 .83 .82 .82 .79 .80 .~n .80 .72 .82 Oxide 
i~~\1 Corne 11 a Sul fide .68 • 67 .70 .61 .. 57 .57 .66 .64 .59 .53" . St: . 
RANCHERS EXPLORATION AND 
or9ElOPI·IERT ~ORj50~ATION 
Bluebird Oxide .46 .44 . • 48 • 58 · .7.9. . .70 . _.40 . · .40 .· . . ' .. -:: . 

WEIGHTED AVERAGE 
SULFIDE GRADE !I .73 .64 .64 .60 .57 .56 .61 .57 .61 .64 .58 
Source: Compan~ an~ual Reports, Form IO-K's, and Prospect~s; "International Directory of Mining and Mineral Processing 

Operatlons ~ ElM!; Arizona ~epartment of Mineral Resources. .. 
. ( ) .~ Percentage in parenthesis 1S approximate; not used in calculation of weight average • 
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TABLE III CONTINUED 

AVERAGE CUP PER CONTENT OF ORE PROOUCEO AT ARIZONA COPPER ~INES 

!/ Acid soluble coppt~ r. 

- 'f/ Sulfide Copper. 

1/ Included ANAMAX share of Palo Verde deposit for 1979 and 1980. 

4/ Copper bearing silica flux mined 1970-1072. 

§./ Grade reported for Kennecott's Ray mine is an average of oxide and sulfide together for 1977 to 1980. 

&.,/ The LakLshor~ IVlint was owned and operated by the Hecla IViining Company in 1976 and 1977. 

7/ \'Jeightea average ~rade of ore milled; based generally on an assay of total copper. 
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TABLE IV 

PERCENT CONTAINED COPPER RECOVERED AT ARIZONA COPPER MINES 11 

(Percent of Total Copper) 

MINE OPERATION 1910 1971 1912 1973 1974 1975 1976 1977 1978 1979 1,980 

~NAMAx MINING COfltPANY 
Twin Buttes 6/ Sulfide 80 72 76 12 71 63 68 87 76 85 81 

Oxide 65 75 76 79 78 76 

~SARCO INCORPORATED 
Mission Sulfide 86 88 89 88 88 88 89 87 87 75 87 

. sacaton Sulfide 78 82 82 82 83 78 
San Xavier Sulfide ijl 60 

Oxide 49 63 61 77 
Silver Bell Sulfide 75 78 85 80 78 77 81 78 18 -,. 

CITIES SERVICE COMPANY 
Ptnto Valley Sulfide 92 89 84 83 

CYPRUS MINES CORPORATION 
Bagdad Sulfide 7J 17 88 82 77 81 86 73 ij3 80 76 
Bruce Sulfide 85 85 90 90 90 93 92 88 closed .... 
Johnson Oxide 2/ 43 91 90 96 79 ij6 
Pima Sulfide 84 86 84 ;: . 85 85 82 84 79 76 84 

DUVAL CORPORATION 
:t;- --87 Esperanza Sulfide 83 81 89 90 91 85 90 

Mineral Park Sulfide 80 80 77 81 72 81 73 75 76 73 84 
Oxide 

Sierrita Sulfide 84 91 ... 84 90 89 90 88 88 91 87 86 

INSPIRATION CONSOLIDATED COPPER CO. 
Chrlstmas (Op) sut tlde 75 68 76 66 10 73 77 74 70 
Inspiration Area 11 Sulfide 39 47 47 45 48 46 45 54 55 53 81 

Oxide 
Ox Hide Oxide 2/ 41 42 67 76 61 56 

KENNECOTT 
Ray Sulfide 

Oxide 11 
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TABLE IV CUNTINUED 

PERCENT CONTAINED COPPER RECOVERED AT ARIZONA COPPER MINES 11 

(Percent of Total Copper) 
.. .... 

. ~.:.:'<, ~ ; 

MINE OPERATION 

~: .~~ I:, 
.~ ~. [ ~:~; 

1970 1971 1972 1973 1974 1975 'fE~~976 1977 1978 1979 

MAGMA COPPER COMPANY 
San Manual Sulfide 5/ . 
Superior Sulfide -

McALESTER FUEL COMPANY 
Zonia Oxide 

NORANOA lAKESHORE MINE INC. 
Lakeshore Sulfide 

PHELPS DODGE 
Copper Queen 
Lavender 
Metcalf 

Morenci 

New Cornelia 

Oxide '1:../ 

Sulfide 
Sulfide 
Sulfide 
Oxide 
Sulfide 
Oxide 
Sulfide 

RANCHERS EXPLORATION AND 
UE~ELaPMENT CORPORATION 
Blueb;rd Oxide 

~ 

.. . 

-

. ~ 

87 
70 

74 

87 

88 
64 

76 

86 

45 

95 
69 

75 

84 

35 

~ \"! ~ 

90 87 

, . 
#f~ 

In-situ Leach 1973-75 , .. 
t ~ .• " 

90 
67 

71 

85 

90 
52 

74 

85 

n 

63 

70 

80 

,. 
.,-~. 

")" 100 

98 
," 
~.: 

i .. , ... 

I 54 
,-- ... '" 

i 

70 
'( ~ --
:,~; 80 
... ~}; 

34 0 3{) 

99 
.100 

56 

72 

82 

38 

H5 
90 

61 

77 

84 

85 

H3 
91 

5Y 

68 

80 

J6 
~ .~ 

Source: Company Annual Reports and Form 10-K's; E&KJ International Directory; Arizona ' Department of Mineral Resources • 
.. -, .':: .... 

1/ Recoveries are based on a~~ilable reported production and average grade of materi~ ' treated. 
:;:. ~ - operations are not listedllecause of inadequate data. 

2/ Percent recovery of acid soluble copper. 
~/ Percent recovery in flotation-concentration treatment, after are has been leached. 
~/ Silicate treatment. 
S/ Percent recovery of sulfide copper. 
6/ Recovery includes ANAMAX's share of Palo Verde 1979 and 1980. 

27 

A number of oxide 

1980 

95 
95 

58 

&4 

7'J 

41 



TAl3lE V 

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

MlNE' OPERATION 1970 1971 . 1972 1973 1974 1975 1976 1977 1978 1979 1980 

ANAMAX MINING COMe8!! 
, . 

7.60:1io.HO:l ~1;60:1 31 Twdn Buttes 7.30:1 10.20:1 5.30:1 5.50:1 5.60:1 2.00:1 2.90:1 3.Jl:l 
; -

ASARCO INCOR~ORATED 
Mission . 2.30:1 ;j.lO:l 3.10:1 2.50:1 2.30:1 1.50:1 1.50:1 2.30:1 2.30:1 0.76:1 3.05:1 
Sacaton 6.30:1 5.90: 1 4.40:1 2.70: 1 3.10:1 2.02:1 
San Xavier 5.10:.1 5.00:1 1.10:1 1.10:1 6.01:1 
Silver Bell 2.70:1 2.60n 2.50:1 3.50:1 3.40:1 2.00:1 1.60:1 1.80: 1 1.40:1 1.50:1 

CITIES SERVICE COMPANY 
Pinto Valley I.BO:l 1.70:1 . 1.70:1 l.uO:l 1.f)0:1 1.07:1 

CYPRUS MINES CORPORATIQ! 
4.10:1 4.40:1 5.20:1 5.20:1 4.50:1 1.20:1 Bagdad . 9.80:1 7.80: 1 1.70:1 1.80:1 1.52:1 

Johnson 0.56:1 1.50:1 1.60: 1 2.50:1 1.30:1 2.01:1 
Pima 1.60:1 2.80:1 2.0U:l 2.00:1 1.60: 1 -- 5.20:1 6.28:1 

DUVAL CORPORATION \ 
i 

Esperanza 1.50:1 1.40:1 1.50:1 1.50:1 0.71: 1 1.10: 1 1.10:1 l.jO:l 0.76:1 
r~inet"a~ Park 1.40: 1 1.40: 1 0.83:1 0.66:1 0.90:1 0.66:1 2.10:1 1.60: 1 1.50:1 1.70:1 1.71:1 
Sierrita 3.30:1 1.80: 1 1.70:1 1.50:1 1.70:1 1.40:1 1. 50: 1 1.60: 1 1.30:1 1.10:1 1.11:1 

INSPIRATION CONSOlIDATED 
C()P~€R COfIISANV . l' 

·l$Ffstmas 5.50:1 4.10:1 4.90:1 5.&0:1 5.10:1 3.40: 1 3.10:1 4.40:1 4.4U:1 4.40:1 
Insi'iration Area 1.50:1 1.70:1 1.80:1 1. 90: 1 2.20:1 3.10:1 1.90:1 2.40:1 2.80:1 3.40:1 2.40:1 
Ox rUde 0.21:1 .OU26:1 0.43:1 .028:1 0.32:1 0.38: 1 0.38:1 0.20:1 

KENNECOTT 2.10:1 1.70:1 2.70:1 2.60:1 3.0U:1 3.50:1 2.60:1 2.5U:1 3.10:1 Ray 2.10:1 
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:-lI11E OPERATION 

PHELPS DODGE CORPORATION 
l.avender 
Metcalf 
MOt'enci 
New Cornelia 

~ArK ~!E RS EXPlOrU\TION AND 
Gt1ltLOi5M"ENITORPURA-rro'N 
Bluebird 

AVERAGE 

1970 

2.70:1 

'1.80: 1 
1.50:1 

TABLE V CONTINUED 

STRIPPING RATIOS AT ARIZONA OPEN-PIT CO}>PER ~IINES 1/ 

(Waste: Ore) 

1971 1972 1973 1974 1975 1976 

1.50:1 1.20:1 1.10:1 0.83:1 
2.80:1 1.80: 1 

1.80:1 2.20:1 I.YO:1 2.00:1 1.80: 1 1. 30: 1 
2.00:1 1.90: 1 1.90:1 1. 50: 1 1.50:1 1.10:1 

1. 00 : 1 O. 83 : 1 I.UO:l 1.30:1 1.30:1 1.80: 1 

2.tiO:1 2.60:1 2.30:1 2.50:1 2.60:1 2.10:1 4/ 2.70:1 

1977 1978 1979 1980 

3.15:1 
1.80: 1 1. 50: 1 2.30:1 1.67:1 
1.50:1 1. 50: 1 1.40:1 1.::30:1 
1.10:1 1.40:1 1.00:1 2.27:1 1:./ 

3.30:1 1.50:1 1.50:1 1.50:1 

2.60:1 2.00:1 2.00:1 2.55:1 

Source: "t'iine rals Yearbook - Area Reports: Domestic ll
, U.S. Bureau of Mines; Company Annual Reports; E&MJ International 

Directory .of Mining and Mineral Processing Operations; Arizona Department of Mineral Resources. 

11 leachable rock included with waste (except at solely leach operations). 
?:/ Includes preproduction stripping. 
}J Stripping continued as sulfide concentrator was shut down from j\1arch 1975 to January 1976. 

if Excludes ratios at Twin Buttes and Sierrita. 
~I Exc1 uces ratio at Twin Buttes. 
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Tf..~LE VI 

ARIZO~A PRODUCTIOK AND VALUE Of COPPER, MOLYBDENUM, GOLD AND SILVER 

RECOVERED FROM COPPER ORE 

Molybdenum 3/ Value 
Gold 2/ Silver 2/ 1,000 Ibs7 Copper 4/ Copper 41 of Copper 

Copper Ore 1/ Troy OUnces Troy Ounces Value Pounds lbs Culton ore Gold, Silver 
Year Tons - Value 5L Value 51 {in $1,0001 Value Ave.¢/lb. 71 & Ho llbdemMIl 

1968 101,293,Y63 89,419 4,697,394 12,127 1,146,313,600 11.32 
$3,510,600 $10,074,000 $19,207 $ 479.698,900 41.847 $ 512,498.50U 

1969 117,848,828 108,718 5,H99.843 12,699 1,477,520,000 11.56 
$4,586,800 $10,564,700 $20,947 · $ 702,324,400 47~534 $ 738,422,9UU 

1970 150,240,842 107,292 7,130,261 15,612 1,694,294,000 1l.2H 
$3,904,400 $12,626,700 $26,100 $ 977,608,000 57.700 $1,020,839,100 

1971 . . 149,293,547 93,617 . 6,106,204 22,684 '·1,529,78U,50U ... 9.76 
$3,820,510 . $9,437.749 $39,872 · $ 786,812,004 51.433 $ 839,942,263 

1912 165,914,~25 102,526 6,614,957 27,216 1,695.858,000 10.22 · 
$5,987,518 $11,143,226 $46,7.91 $ 858,392,446 50.617 $ 922.314,190 

1973 UH,311,945 102,376 7,164,988 'J7,657 1,135,012,000 9.57 
$10,013,397 $18,325,173 $59,372 $1,021.314,814 58.8~5 $1,109,025,384 

1974 178,913,296 90,206 6,308,721 . 28,346 .. ·.1,609,808,000 9.0U 
$14;488,424 $29,701 ,332 $57~067 $1,233,901,735 76.649· $1,335,158,491 

i975 168,750,152 82,759 6,lYO,~U5 . 25.030 1,502,978,000 8.91 
$13,364,751 $27.354,196 $61,411 $ 954,917 ,072 63.535 ;' 1,057,047,019 

1976 194,136,559 97,961 7,308,395 31,073 . 1,912.430,00U 9.85 
$12,276.473 $31,816,805 $89,148 $1,316,210,823 68.824 $1,449,452,101 

· _ 'H1 . 



\ : TABLE VI CuiH INUEO 

ARIZONA PROOUCTION AND VALUE OF COPPER, MOLYBDENUM, GULD AND SILVER 

RECOVERED FROM COPPER ORE 

Molybdenum 3/ 
Gold 2/ Si 1 ver 2/ 1,000 1 bs7 Copper 4/ Copper 4/ 

Copper Ore 11 Troy Ounces Troy Ounces Value Pounds lbs CulTon ore 
Year TOilS Value 5/ . Va 1 ue 5/ (in $1,000) Value .Ilve .JDJ>!] / - ~ - -- ~-- -

1977 168,641,401 87,874, 6,696,415 34,574 1,705,240,000 10.11 
$13,032,593 $30,957,660 $120,497 $1,122,184,339 65.808 

1978 178,204,491 92,508 6,611,7tll 33,029 1,817,670,UOO , 10.20 
$17 ,905,108 $35,709,502 $150,142 $1,190,755,617 65.510 

1979' 203,977 ,408 99,54!:J 7,454,306 35,101 1,914,501,095 9.39 
30,622,766 $82,699,941 $213,065 $1,767,735,441 92.334 

1980 8/ 169,650,401 71 ,533 5,640,7U3 36,299 1,521,850,812 8.97 
$43,814,606 $116,376,559 $324,150 $1,543,400,219 101.416 

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

11 Includes some copper-zinc, copper-lead, and/or lead-zinc ore in 1972 and thereafter. 
2/ Excludes gold and silver recovered from vat or heap leaching of copper ' ores and from copper t ailings, 
- or copper cl eanup in 1969 and thereafter. 
3i Molybdenum content of recovered concentrate. 

Value 
of Copper 

Gold, Silver 
& Molybdenum 

$1,166,295,089 

$1,244,520,309 

$2 ,094 ,mn ,895' 

$2,027,741,384 

l / Excludes preCipitate coppe r~ from dump and in-pl ace l eaching. 
5/ At average domestic, fre.: ma rket gold pric~ in 1 Y6~ and tnereifter: year 1968. $39.25 pe1' oz.; 1969, $42.19; 
- 1970. $36.39; 1971, $40.61; 1972, j58.40, 1973, $97.81; 1974. $159.7g; 1975, $161 .49, 1976. $125. 32, 1977, 

$148,31; 1978 , $193.55; 1979, $307.615; 1980, '612.509. -
6/ At E/MJ average N.Y. market price for .999 fine silver. 
T.J At , E/t-(J av~rage price. domest ic f.o.b. refinery. 
!I Data for 19aO is preliminary. 
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TABLE VII 

.INERAL PRODUCTION IN ARIZONA 11 

1979 

Mineral 

Clay thousand short tons 
Copper (recoverable content of ores, etc.) short tons 
Gem stones 
GOld (recoverable content of ores, etc.) troy ounces 
~psu. thousand short tons 
Lead (recoverable content of ores, etc.) short tons 
Lime 'thousand short tons 
Molybdenum (content of concentrate) thousand pounds 
PLI1,ice ' . thousand short tons 
Sand and gravel do 
sn ver (recoverable content of ores, etc.) 'thOusand troy ounces 
Stone: 

Crushed thousand short tons 
Oimension do 

Combined value of asbestos, cement (masonry Ind portland). 
fluorspar (1979). perlite. pyrite, salt, sand and gravel 
(industrial), tungsten, and z·inc 

Total 

Quantity 

138 
1,042,778 

NA 
101,840 

231 
390 
61-3 

35,101 
,940 

30,520 2/ 
7,479 -

5,769 
'5 

xx 

xx 

Value 
(thousand) 

$ 642 
1,940,211 ' 

4,OOU 
31,316 
1,245 

411 
27,186 

213,065 
2,367 

74,716 2/ 
82,941 -

21,401 
110 

90,870 

$2,490,481 

1980 V 
Quantity Value 

(thousan4) 

1:36 $ 730 
878,056 , '1,695,422 

NA 3,888 
94,082 51.699 

191 1,153 
421 362 
501 .23,345 

36,299 324,150 
1,254 4,006 

24,500 65,9UU· 
6,166 , 132,572 , 

5,450 22,200 
4 109 

xx 82,714. 

xx $2,414,250 
Racz=a •• a •• = •• &.===== •••• &===c=============a=c====a=~==== •• ====:=~=========~~=.===========================K===~&===s====a~= 

Source: "The .Mineral .Industry of Arizona", U.S. 8ureau Qf Mines, January 1981. 

~/ Preliminary. 
NA Not available. 
XX Not applicable. 
y Production as measured by mine shipments, sales. or marketable production . 

(including consumption by producers). Does not include production of 011, 
coal or gas. 

'! Excl '.-1f>S lnjt.: ~ti'1 ~ 1 sana; vd ::,le included in "cor~ !:> ined value" figure. 



Source 

lode ore: 
Si 1 ver 
Copper-lead 

Total 3/ 

Other lode material: 
Gold-silver tailings 
& copper tailings 4/ 
Copper precipitates 

Total 1.1 

Grand .Total 3/ 

TABL.E V r II 

ARIZONA MINE PRODUCTION (RECOVERABLE) OF GOLD, SILVER, LEAD AND ZINC IN 197~ 

BY CLASS OF ORE OR OTHER SOURCE MATERIAL 

NO. of 
mines ]j 

4 
33 

37 

3 
11 

14 

42 

Material sold 
or treated 

(short tons) 

87,536 
203.977,408 

204,064.944 

257,657 5/ 
138,480 -

396,137 

204,461,mn 

Gold 
(troy 
ounces) 

1 ~801 
99,549 

101.350 

490 

490 

101,B40 

S11 ver 
(troy 
ounces) 

5,200 
7,454,306 

7,459,506 

19,436 

19,436 

7,47B.942 

Copper 
(short 
tons) 

2/ 
957,251 

957,251 

1,910 
83,617 

85,527 

1,042,778 

Lead 
(short 
tons) 

2/ 
351 

351 

40 

40 

390 

Zinc 
(short 
tons) 

~J 

w 

w 
===================================================================================================================== 

Source: lli'1inerals Yearbook - Area Reports: Domestic 1978-1979," U.S. Bureau of Nines 

11 Detail wi11 r.ct add to total shown because some mines produc-e more than one class of material. 

II less than 1/2 unit. 
}) Data may not add to total ' shown because of "independent roundin'g~ ' 

4/ Combined to avoid disclosinQ individual company confidential data. 
0/ Excludes newly generated tallings. 
W Withheld to avoid disclosing company proprietary data. 
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TAtilE IX 

J\lUZONA MINE PROOUCTWH (RECOVERABLE) OF GOLD, SILVER, COPPER. LEAD AND ZINC IN 1980 

BY CLASS OF ORE OR OTHER SOURCE MATERIAL 

Source 

Lode are: 
Gold 
SHYer 

Total 

. Copper 
Lead 

Total 2/ 

Other lode material: 
Gold-silver tailings 
and copper tailings 3/ 

. Copper preCipitates -

Total 

Grand Total 2/ 

No. of 
mines 11 

1 
3 

4 

27 
3 

33 

2 
8 

10 

33 

"1ateri also ld 
or treated 

(short tons) 

49,999 
3,546 

53,545 

169,650,401 
1.944 

169,705,891 

249~699 4/ 
124,128 -

373,826 

170,079.717 

Gold 
(troy ... 
ounces) 

1,000 
97 

1,U97 

S11 ver 
(troy 
ounces) 

5UO 
20.980 

21,480 

71,533 . ' - 5,640,703 
.. 1,485 

72,630 5,663,668 

143 4,147 

143 4.147 

72.773 5,667,815 

Copper 
(·short 
tons) 

760,925' 

760,925 

Lead 
(short 
tons) 

358 
39 

397 

1~919 44 
71~943 

73,862 44 

. 834,787 441 

Zinc 
(short 
tons) 

w 

w 

w 
.=== •• ========================================~===========================================cs====================:;===: 
Source: "Minerah Yearbook -. Area Repor~s; Domestic 1980," U.S. Bureau of Nines. (Preliminary Data) 

11 Detail will not add to total shown because some mines produce more than one class material. 
2/ Data may not add to total shown because of independent rounding. 
~I Combined to avoid disclosing individual company confidential data. 
4/ Excludes :1ew~ j' generated tai~ i n9s. 

W Withheld to avoid d;sclosin~ company proprietary data. 



TABLE X 

COPPER MINE CAPACITY IN ARIZONA 1/ 
(Short tons of Recoverable Co pper/Year) 

OPERATOR 

Phelps Dodge 
Mi1 1)ma 
hMl"·,ax 
Kennecott 
Duvi\1 
Cities Service 
Cyprus 
Phelps Oodg~ 
Inspiration 
Phelps Dodge 
Cyprus 
Magma 
ASARCO l/ 
ASARCO 
ASARCO 
Noranda 
Duval 
Duval 
ASARCU 3/ 
Ranchers 
Cities Service 
Inspiration 
Cyprus 
ASARCO 3/ 
Phelps Oodg~ 
Inspiration 
Cities Service 

TOTAL 

~nNE 

Morenci 
San Manuel 
T\'Ii n Buttes 
Ray 
Sierrita 
Pinto V~11p.y 
Bagdad 
Metcalf 
Inspiration Area 
New Cornelia 
Pima 
Magma (Superior) 
Mission 
Silver Bell 
Sacaton 
Lakeshore 
ESpp.ranza 
Mineral Park 
Palo Verde 
Bl uebi rd 
Miami 
Christmas 
Johnson 
San Xavier . 
Copper Queen/Lavender 
Ox Hide 
Copper Cities 

CAPACITY 

155.000 
130,000 
126,000 2/ 
105,000 -
102,000 
76, 500 
67 , 000 
65,000 
45,000 
45,000 
45,000 
40,000 
35,000 
23,000 
22,000 
21,000 
20,000 
15,000 
1O,UOO 
8,000 
6,UOO 
6,000 
5,000 
5,000 
3,500 
2,500 
1,50U 

==============================================:====;= 

Source: Arizona Departm~nt of Mineral Resources file data; 
Company Annual Reports and Form lO-K; Professional 
Publications. 

1/ Fi gures generally r (~present a current estimate of the 
productive cap acity of primary reco verabl e copper in 
conc~ntrates, precipitates , and cathodes. Figures do not 
represent smelter or refinery capacity. The es t imdtes are 
based on recent production fi gures and on capacities of 
concentrator and 1 e<!chpl ant fac il iti es . Uther factors 
affecting actual production include, for exampl e , grade of 
ore and recove ry. Some capacities have been published by 
the reporting company. 

11 Includ~s approximately 25 ,000 tons of copper concentrated 
annually from ore obtained at the Palo Verde mine. 

l/ The f'ilission mill treats ore from the IVlission, San Xavier, 
and ASARCO's share of Palo Ve rde mine production. 
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TABLE XI 

MINE PRODUCTION ' OF RECOVERABLE COPPER IN THE UNITED STATES 
(Short Tons) 

Rank In Rank In 
State 1979 1979 1980 3/ 1980 -
ARIZONA 1.042,778 1 845~5n 1 

COLORADO 399 7 . 457 7 

IDAHO ' 3.988 6 2,996 {; 

MISSOURI 14,353 5 ' 15,429 5 
" 

fIl)NTANA 77,000 ' 4 41,798 4 

NEW ' "tEXICO 181,086 3 164,856 3 

UTAH 212 ',834 ? 174,81 Y 2 L 

OTHE'R STATES l! 58,793 49,584 

TOTAL Y 1,591,232 1,295,511 

Source : "Minerals Yearbook - Metals, Minerals, 1978-1979,IIU.S. 
Bureau of t/lines; "Coppe r In 19BO - P~liminary,1I U.S. Sureau 
of r·1ines. 

1/ Includes California, !'!ichigan. Nevada, Oregon, Tt'nnessee, and 
Washington (1979), and California, Maine. Michigan, Nevada, 
Oregon. Tennessee, dnd Uilshington (l9BO). 

II Data may not add to total shown due to ,independent rounding. 

3/Prel iminary. 
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TABLE XIl 

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

Average Ho. Average Average Tons 
Covered Total Annual Weekly Copper 

Year Employees 1/ Wages Wage Wage Ore 2/ 

1948 11.493 $41,318,524 $3.595 $ 69.13 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 42,784,38ij 
1952 11 ,365 54,950,235 4,835 93.14 44,472,522 
1953 ~ 12,068 r 62,742,982 5,199 99.98 45,187,838 
1954 . .' ' 12,502 65,518,853 5,241 100.79 43,072,894 

1955 .', 12,399 71 ,293,263 5,750 110.58 52,189,72ti 
1956 14,008 83,568,996 5,966 114.73 60,468,580 
1951 14,652 85,125,320 5,809 111. i1 59,571,834 
1958 14,100 .. 14,126,972 5,300 101.93 56,255,809 
1959 11 ,568 72,095,130 6,232 119.85 53,12,1,,545 

1960 13,764 90,312,848 6,562 l 126.19 66,032,439 
1961 14,275 97,271,286 6,814 131.04 71 ,918,991 
1962 14,408 101,920,108 7,074 136.04 78,868,147 
1963 14,303 104,291,588 1,292 140.23 80,615,132 
1964 14,720 113,792,031 7,730 148.65 86,132,039 

1965 15,239 122,163,124 8,016 154.16 92,859,b35 
1966 1/ 17 ,018 137,187,611 8,061 155.02 101,558,298 
1967 - 13,426 108,427,206 8,076 155.31 74,289,203 
1968 15,734 136,089,579 8,649 166.33 101,293,963 
1969 19,459 113,183,018 8,900 171.15 127,848;828 

1970 21,479 201,665,064 9,389 180.56 150,241,000 

l§H ~!:~~~ ~~1:?I9:~~{ 9 9~4 ~~~:gg 14~,294,OOO 
10:9 4 16 ,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 

. : ~ ' 
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TA~LE XI I :ON-fI NUED 

"COVERED EMPLmIltENT" AND WAGES IN ARIZONA COPPER MINING AltO SMELTING 

Average No. Average Average To_ns 
Covered Total Annual Weekly Copper 

Year Emplpyees 1/ Wages Wage Wage Ore 2/ 

1975 25.950 363,349,178 14.002 269.27 168,750.152 
1976 25.631 405.289.034 15,812 J04.0~f 194,136,569 
1977 23.373 398.539,789 16,835 323.75 168,641,401 
1978- 21,092 397,790,419 18.H60 362. 69 176.204,491 
1979 23.239 494,963.416' 21,299 

\ 
409.60 203,997.408 

1960 \ 21,602 510.168,454 23.617 454.17 169,6)0.401 

Source: This report, Table XIII; "Minerals Yearbook - Area Reports; IlIIZestic", U.S. Bureau of 
Mines. 

1/ "Covered 8nployment:by law includes all employees of employers of th~ or more persons. 

Since the IIAverage Number of Covered Employees" in this table generally includes 

practically all workers in copper mining and proceSSing (see Table XlII), the number of 

employees is greater than that number tabulated under l'All Employees" in Table XIV. 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-proc~ssing workers -were separated and 

classified under 111-1anufacturing" in Table XI II. 

Y Mine production in short tons of lode ore from 1IJ1.rizona, Mine Production by Class of Ore II , 

reported by the U. S. Bureau of Nines. - In 1972 and thereafter · the tonnage may inc1 ude 

copper-zinc. copper-lead and lead-2inc ore combined to avoid disclosing individual company 

-confidential data. Data is preliminary for 1980. 
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TABLE XIII i 

ARIZONA INDUSTRIES COVERED BY SOCIAL SECURITY 

YEAR 1979 

Average Average Average 
Number of Total Annual Weekly 

Industry Emp 1 ()y~~ 1/ ~~ag'es ___ ~aJie __ ~Jage 

Copper Mining 19,285 $ 408,778,712 $21,196 $407.63 
Copper Smelting, Refining, 

& Rod Fabrication 3,954 86,184,764 21,797 419.17 -
TOTAL COPPER MINING & PROCESSING 23,239 $ 494,963,476 $21,299 $409.60 

Other Mining, Quarrying & Processing 2,481 54,008,256 -21,769 418.63 

All MINING, QUARRING & PROCESSING 25,720 $ 548,971 ,732 $21,344 $410.46 

Mfg. Except Copper Processing 140,705 2,151,191,912 15;289 294.01 
Construction 86,632 1,405,716,295 16,226 312.04 
Transp., Utilities, Etc. 2/ 45,396 188,328,578 17 ,366 333.95 
Wholesale-Retail Trade - 235,951 2,254,717,054 9,556 183.77 
Services, Finance and Misc. 243,357 . 2,621,034,684 10,770 207.12 
Agriculture & Related Services 23,775 197,864,896 8,322 160.05 
Federal, ·State & local Government 190,120 2,428,247,123. 12.772 245.62 

TOTAL AND AVERAGES 991",b!>6 . $12,396,072,274 $12,500 $240.39 
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TABLE XIII CONTINUED 

ARIZONA INDUSTRIES COVERED BY SOCIAL SECURITY 

Industry · 

Copper Mintng 
Copper Smelting, ·Refining 

& Rod Fabrication 

TOTAL COPPER MINING & PROCESSING 

Other Mining, Quarrying & Processing 

ALL MINING, QUARRYING &. PROCES5ING 

Mfg. Except Coppe~ Processing 
Construction 
Transp'., ,Utili.ties, Etc. y 
Wholesale-Retail Trade 
Services, Finance and Misc. 
Agriculture & Related Services 
Federal, State 8. Local Government 

"TOTAL AND AVERAGES 

Average 
Number of 
Employees 11 

. 18~165 

3,437 

21,602 
/ 

2,932 

24,?34 

151",036 
17 ,034 
48,003 

242,971 
257,095 
24,197 

210,539 

i.(}35,409 

YEAR 19ijO 

Total 
Wages 

$ 428,656,050 

.81,512.. .. 402 

$ 510,16~,454 
4 

. 67t'91~964 

$ 577,960~418 

2,627,044,335 
1,383,188,66'9 

923 ,2~7 "fl2ij 
2,499,786,209 
3 ,08,6,609,606 

227,390,723 
2,725,157.730 

$14,050,435,218 

Source: Research and Statistics Unit, Arizona Department of Economic Security. 

11 Includes all covered employees. 

!I Transportation exclusive of railroads. 

...40-

Average Average 
Annual Weekly 
Wa.9!.- ..Jt!ie 

S?3,597 $453.81 

2~,716 456.08 -
$23,617 $454! 17 

23,121 444.64 -
$23,558 $453.03 

17,394 JJ4~49 
17,956 ~5~30 
19,234 ~69~8~ 
10,288 197.85 
12,~ 23U.8ij 
9,397 180.72 

12.Y44 248.92 

$13.,570 $260.96 



TABLE XIV 

EMPLOYMENT, EARNINGS AND HOURS IN COPPER MINING 

IN THE UNITED STATES AND ARIZONA 1/ 

All Employees Production Workers 

Average Average Average Ave. Earni ngs Aggregate 
Av~rage No. Average No. Weekly Weekly Hourly per Man Man-hours 
(Thousands) (Thousands) Earnings Hours Earnings per Year (Thousands) 

2/ 3/ 4/ 3/ ~/ §../ 2/ 'E../ 
Period ArTz. u7s. J\rTz. u7s. Ariz. U.S. Ariz. U.S. Ariz. U.S. Ariz. u.s. Ariz. U.s. 

19b8 B.8 28.1 11.1 21.3 $149.21 $16L68 43.0 47.0 $3.47 $ 3.44 $ 7,759 $ 8,407 24,820 52,057 

3 mos. 7.5 14.9 l~. :3 8.3 118.17 129.0b 36.7 40.2 j.22 3.21 
9 mos. 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,U92 b4,7G4 
1970 18.R 37. 0 14.9 29.5 171.01 175.67 43.8 44.7 3.95 3.93 8,997 9,135 33,936 68,570 
1971 1H.Y 34.7 14.9 26.8 178.50 17~.46 42.4 42.9 4.21 4.16 9,2H2 Y. 2HO :12,852 59 , /85 

1972 20.5 38.9 16.1 30.7 194.69 192.19 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. ':J7 4. 8H 10,751 1O,7::l4 3H,U72 74,127 
1974 24.0 42.8 19.1 33~8 222. Hi 226.46 39.6 41.1 5.61 5.51 11 ,552 11,776 39.33tf"". 72 ,237 

1975 22.5 37. 1 .! 17.9 20.4 247.43 247.1'+ 38.6 39.2 6 .• 41- 6.3 3 12.866 12,903 ::15,929 57,H91 
1976 21.7 35.5 17.2 27.0 286.31 280.70 40.1 40.1 7.14 7.00 14,888 14,596 35,865 56,300 
1977 19. 3 35.1 15.3 26. 9 302.99 20B.7 3 39.4 ::18 .6 7.69 7.4B 15J55 El,014 31,347 5.'1,Y94 
1978 17.2 35.2 13.7 26.9 344.76 338.40 40.8 40.0 8.45 i1 . 46 17,928 17,597 29,066 55,952 
1979 1':1 . 3 31. 9 15. 3 24.6 404.81 405.03 42.3 42.5 9.57 ~.53 21,050 21,061 33,654 54, 366 

1980 17.7 29.4 14.0 22.6 446.19 435.01 41.7 41.0 10.70 IO.n} 21,202 22,621 30,358 48,183 
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TABLE XIV CONtINUED 

EMPLOYMENT, EARNINGS AND HOURS IN COPPER ' ~INIHG 

IN THE UNITED STATES AND ARIZONA 

Worker Productivity 

Copper Ore Copper ; n Copper Ore Copper ore Mined Recoverable Copper 
Shipped or Treated (Recoverable Content) pet Man-hour "i ned pe r Man -flour 

(Thousand Short Tons) (Thousand Pounds) (Tons) (Pounds) 

9/ J!/ 
Period Adz. U.S. Ariz. U.S. Ariz. U. s. Ariz. U.S. 

1968 101,294 170,054 1,252,919 2,349,046 4.081 3.267 50.480 45.124 
lY69 127,U4Y 223,752 1.593,544 3,021,590 3.984 3.455 59.656 46.655 
lY70 150,241 257,729 1,826,734 , 3,368.957 4.427 3.759 53.829 49.132 
1971 149,2')4 242,656 1,633,568 2,986,599 4.544 4.05Y 49.725 49.Y96 
1972 165,~15 266,831 1,816,618 3,264,113 4.761 4.017 52.161 49.151 
1913 173,605 2og,99~ 1,~47,635 ' . 3,386,357 4.872 3.912 48.530 45.683 
1914 178,821 293,443 1,710,744 3,145.148 4.547 4.062 43.496 43.539 
1975 · 168,656 263,003 1,619.535 2,772,111 4.694 4.543 45.076 47.885 
1976 1q4~046 283,736 2,043,168 ' ' 3,166,889 5.410 5.040 56.968 56.250 
1Y77 16k,601 25Y,Y74 1,843,949 2,964,bJ9 5.379 4.1315 5b.ti24 54.905 
1978 178,201 263,973 1,965,012 2,955,210 6.131 4.718 67.607 52.817 
1979 IH6,484 291,878 2,085,556 3,140,110 5.541 5.369 61.971 57.759 
1980 169,650 241,090 1,676,111 2,527,920 ' 5.588 5.004 55.21Z 52.465 

Source: l(eseardl ... Stati.stics Unit, Arizona Department of E,onomie Security; "Minerl'ls Yearbook 
-MeUl§,ftlinerals," U.S. Bureau ofllli·nes. "Emplo~nt and Earnings", i~larch Issues, U.S. 
Department of labor. 
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TAaLE XIV CONTI NUED 

EMPLOYMENT, EARNINGS AND HOURS IN COPPER MINING 

IN THE UNITED STATES AI~D ARIZONA )j 

II St atistics do not refl ect workers in copp~ r smelting, refining and rod fabrication (See Table XIII for 
- comparison). 

2/ These figures ar~ estimates mad \? by the Arizona Uepartment of Economic Security, in cooper atlon with the 
- U.S. Bureau of labor Statistics, and they include all full and part-time wage and salary workers who were 

pmployed in copper mining in any part of the pay periods whiCh included the 12th of t!dch month of the 
ypar. 

3/ Estimates madQ by the U.S Bureau of Labor Statistics, in cooperation with the 50 states, and based upon 
- monthly samplings similar to those in £/ above, adjusted periodically to census benchmarks. 

41 Estimates of production (non-supervisory) ~vorke rs based upon samplings as in 2/ above. Slnce 1975 , 
- figures have been calculated by the Arizona Department of Mineral Resources dividing the annual number of 

"All Employees - Arizona" by a f actor of 1.26. This factor was derived by comparing the annual number of 
"All Employee s - Arizona" with "Production Uorkers - Arizona" from 1970 to 1974. 

5/ Earnings figures for a particular year is the product of "Average Hourly Earnings" and "Average Weekly 
- Hours" for t hat year. 

61 Gross payroll aggrega tes, exclusive of irregular bonuses and other pay not ea rned in a sample pay period, 
",rt: di vid i:'d by gross man-hour aggrpgates of production and rel ated workers for the period in order to 
det ermine average hourly earnings. 

2/ "Average L4t~ ekly Earnings" times 52 weeks. 

81 Number of production vJorke rs times "Average Ueekly Hours" times 52 weeks. 

J./ Copper ore mined and shippl~d or treated by concentration, smelting or l eaching. Data for 1980 is 

.!.QI 

prel iminary • 

Recoverabl e coppe r from copper ore (s0e 9/} dnd from copper preCipitates produced from dump and in-place 
l eaching. Prior to 1968 coppe r from precipitates was not included in this table or similar Department 
t abl es. The recove rabl e 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. Data for 1980 is 
prel iminary. 
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/ TABLE xv 
I 

COPPER ·RESERVES IN ARIZONA Y 
MAJOR i'ilLllONS AVERAGE CU 

Cor~PANY DEPOSIT l'1INERAl TYPE OF TONS CONTENT (%) REMARKS/SOURCE 

ANAMAX MINING .CO. Twin Buttes Sul fide 305 0.66 Publ. in Amax Inc. lY80 
'- .' Fonn lO-K 

II II Oxide 41 0.96 Publ. in Amax Inc. 1980 
form lO-K 

Helvetia Sulfide 320 0.64 Publ. 1973; cutoff 
at 0.3% Cu 

II Oxide 20 0.55 Publ. 1973; acid 
10 1 ub 1 e Cu j cu.toff "\ , : . 

at O.3~ aCid soluble Cu 
Peach Elgin Hixed 23 0.75 Publ. 1973; cutoff 

. at 0.41. Cu 

ASARCO INC. Mi ssion ,,' Sulfide '; 94~OO3 0.76 ' W1·th .14 Ag (lz/ton Publ. In ASARCO 
1980' AnnuCll Report, 

Poston Butte Mixed 0.41 " 32~42 million tons : po5~ible 
PUbl. lY72 in EMJ 

Sacaton (OP) Sulfide 1-3.503 :{).70 Publ. in ASARCO Inc. 
1979 fonn 10-K .. 

Sacaton East 
(UG) Sulfide 14.ij98 1.25 Publ. in ASARCO Inc. 

1979 form 10-K 
San Xavier Sulft-de 165.805 0.52 L~i th .06 oz/t Ag 

, Publ • . in 1980 Annual Report 
Sil ver Bell Sulfide 19.627 0.67 With .05 oz/t Ag. Publ. 

in 1980 Annua1 Report 
~I II Oxide 

AZTEC MINING CORP. Marne Oxide 2 1.00 UnpubliShed est. 

BS & K MINING CO. Atlas Hixed 
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TABLE XV COWTINUEU 

COPPER RESERVES IN ARIZONA !I 

MAJOR MILLIONS AVERAGE CU 
COMPANY DEPOSIT I~INERAL TYPE OF TONS CONTENT i~~ REll1ARKSl SOURCE 

CASA GRANDE Casa Grande Mixed 352 1.00 Publ. in Getty Oil Co. 
COPPER COf'1PANY 1980 Annual Re~ort 

CF&I STEEL CORP. Drasoon Oxide 

CITIES SERVICE CO. Cactus Oxide 
Copper Cities Oxide 
{vii ami Oxide 
Miami East Mixed (1) 6.0 J.14 1981 Communication with 

Company 
Old Dominion Sulfide 
Pinto Valley Sulfide 413.4 0.411 Publ. in 1980 Annual Report 

included ~robable Ore 

COCHISE DEV. GRP. Bisbee-North Mixed ~?} 20 0.80 Unpublished est. 

COCHISE MINING CORP • . San Juan . Oxide 20 0.50 Uneubl1 shed est. 

CONTINENTAL OIL CO. Poston 8utte Mixed 800 0.40 Publ. 1979 from Copper 
Studies Inc. 

CYPRUS MINES CORP. Bagdad Sulfide 326 0.49 U1th 0.03% Mo 
/I Oxide 38 0.33 Acid soluble Cu . _ 
" Oxide 97 0.19 Stockpile; acid soluble Cu 

after prior leaching 
Above as of Hay 3, 1979 from 
Cyprus t-lines Corp. Pros-
pectus dated 8/15/79 

Bruce ' Sulfide 0.1276 3.73 Publ. 1976 in form 10-K with 
12.H% Zn 

1-10 Mixed 100 0.52 Unpubl ished est.; with 0.02% 1110 
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COMPA~Y DEPOSIT 

TABLE XV CONTINUED 

COPPER RESERVES IN ARIZONA 1/ 

~~JOR ~ILLIONS AVERAGE CU 
MINERAL TYPE OF TONS CONTENT (~) REMARKS/SOURCE 

CYPRUS "IINES CURP. Johnson Oxide 6.643 0.50 Add soluble Cu, Publ. in 1~~0 
(continued) EMJ International Directory 

DUVAL CORP. 

EISENHOWER 
NINING CO. 

El PASO CO. 

FREEPORT-MCMORAN 
INC. 

INSPIRATION 
CONS. COPPER CO. 

Pima Sulfide 144.959 U.498 Publ. 1980 EMJ International 
Directory 

Esperanza 
jViineral Park 
Sierrita 

Palo Verde 
(Anamax) 

Palo Verde 
(ASARCO) 

Emerald Isle 

Santa Cruz 

Chri stmas (OP) 
Christmas (OP) 
Christmas (U6) 

Inspiration Area 
Mines Jnd Ox Hid~ 

Sanchez 

Sulfide 
Sulfide 
Sul fide 

Sulfide 

Sulfide 

Oxide 

~lixed 

Sulfide 
Oxide 
Sulfide 

Nixed 

Oxide 

54.959 
43.332 

398.752 

108.85 

38.15 

1.5 

11.613 

20.131 

265.333 

79.362 
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0.27 
0.19 
U.30 

0.61 

0.72 

0.40 

0.62 

1.78 

0.55 

0.36 

~H th .033% No 
1~ith .051% Mo 
With .035Xa PIO 
Above Publ. in Pennzoil Co. 
1980 form lO-K 

Wi th .11 (Jz/t Ag 

With .14 oz/t #\9 
Above Pub 1. in 1980 ElvlJ 
International Directory 

3 million tons at 0.1% Cu 
US~M RI 8236 Publ. 1977 

Publ. in 1980 Annual Report 

Includes "probable" ore. Publ. 
in 1980 Annual Report 
Publ. in 1980 Annual Report 
Plus recoverable Cu remaining 
in leach ~adS. 
Publ.;n 980 Annual Report 

.... .' ... ~ ... -



COMPANY 

KE NNECOTT CUPPER 
CORP. 

KERR r~CGEE CORP. 

KEYSTONE 
f1I1'JERALS INC. 

MAGMA COPPER CO. 

McALESTER FUEL 
COMPANY 

NAVAJU TRIBE (?) 

DEPOSIT 

Chilito 
Lone Star 

Lone Star Ext. 
Ray 

Ray 

Red f10unta in 

Korn Kob 

Copper Creek 
Kal amazoo 
San 11'lanue 1 
San ~!januel 

Superior 

Vekol Hi 11 s 

Zonia 

Uhi te t .... lesa 

TABLE XV CONTINUEO 

COPPER RESERVES IN ARIZONA 11 

l'1AJOR " IlLIONS AVERAGE CU 
MINERAL TYPE OF TONS CONTENT ( ~ ) 

Mixed 
Nixed 2000 0. 41 

fo1 i xed 
Sulfide 

Silicate 

Sulfide 

Oxide 

Sulfide 
S.ul fi de 
Sulfide 
Hixed 

Su1 f ide 

Sulfide 

Oxide 

Oxide 

606.144 

225.760 

8 

327.41 
125.943 
13U 

6.091 

105 

20.5 

2 
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0.70 

U.68 

0.71 

0.50 

O.71Y 
0.713 
O.7Ll 

5.S 

0.56 

0.53 

0.75 

RE r"lARKSjSOURCE 

• 
• 

Rp. ported at Az. Conference 
AH1E Dte'c. 1977 

L'Iith . 0 1 ~ '~ 1'10, Publ. in " ~Jorld 
Mining" May 1981. 

Publ.i" "~~orld t/lining" 
~' Idy 1 Y:I! 

Publ. 197U; 100 Million 
Tons possibl e . 

Publ. in "Pay Dirt" July 1973 

Pub 1. in Newmont i\li n i ng Corp. 
1980 Form 10-K 
Publ. in HMinerals Yearbook", 
1969 Vol. I II USBH 
Pub 1. in Nev.JI1lont l"Ii ni n9 Corp. 
1980 Annual Report 
Publ. 1978; minable by open 
pit; ~ith O.OI4~ No; 16 
million tons oxide Cu 

Pub1. in 1980 ENJ International 
Directory 

Publ. 195~ 



TA~LE XV CUNTI NUED 

, COPPER RESERVES lf~ ARIZONA 1/ 

MAJOR NlLLIONS AVERAGE CU 
COMPANY " DEPOSIT ',II NERAL TYPE ·OF TONS > . CONTENT (f.} , REMARKS/SOURCE 

NORANOA NINES Four i"leta 1 s SU,lfide J O.H2 Reported 1965 
LTD. lakeshore Sulfide 241 0.70 Published in ItI~linera1s Year-

(Dissrn1natl:!d) book" 1969; , Vo 1. II I, usaWI 
Lakeshore Sulfide 2:i~6 1'.69 II II ' 

(Tactitp ) 

LakeShore Oxide 207 U.71 .. \I 

Venturil Sulfide 63 0.26 Reported 1965; with 0.28% I'Ij()S2 __ 

ORACLE R lOGE Orac 1 I.! R i dgp. l'Iixed(? ) 11 2.25 Reported 1917; with 0.64 oz 
MINIl~G PARTNERS Ag/Ton {Publ. 1979l ' 

S.H. OkJENS Car', ota bxide 4 U.85 Reportt!d 1979 

PHELPS DODGE Coppe r Sa s,i n Sulfide 175 0.55 Publ. 1974; minable by open pit 
CURPURATI()N wi th 0.02% f'lo 

Copper Qup.en 1'111 xed 
Dos Pobres Sul fide 400 o.n Publ. 1977 
lavf>nder ' Sul fide 
I~lt!tca 1 f Sul fide 415.970 U.77 Publ. lY75 
1'/lOrenci Sulfide 662.462 0.80 Publ. 1975 
N,~w Cornel i a Sul fide 126.62j 0.63 Pub1. lY75 
Unit(-!d V" :dp. Sulfide 

Oxid,:! 
~i. Copper Sul fid8 175 0.6U Unpublished est. 

Oxide 

RAr~CHERS ' EXPLORAT I UN Bluebird Oxide 65 0.50 Publ. in Ranchers 19~0 Form 
& DEVELOPt~NT CO. lO-K 

V.B. SMITH ESTATE Dynamite Sulfid~ 

SQUA~J PEAK NINING CO. Squaw Peak Sul fide 30 0.35 Unpublished estimate 
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COhPANY 

STANDARO riETALS 
CORPORATION 

STRONG l!1 HARR I S 

SUPERIOR OIL 

UNUETER j\', I I~ED 

UNION OIL 

UNITED STATES 
GOVERN~1ENT 

UNITED STATES 
GOVERNMENT AND U.S. 
METALS CORP. 

DEPOSIT 

Antl cr 

Strong f, 
Harris 

Pine Flats 

Hineral Hill 

Turquoise 

Park Hi n 

Apex 

VAN DYKE COPPER CO. Van Dyke 
AND SHU-f iE COPPER CO. 

TABLE XV CONTINUED 

COPPER RESERVES IN ARIZONA 11 

MAJOR MILLIONS AVERAGE CU 
MINERAL TYPE Of TONS CONTENT (%) 

Sulfide 5.1 I.Y5 

Ivli xed 60 0.60 

Sulfide 12 0.50 

I~ii x~d 

Oxide 10 0.50 

!Vii xed ( 'l ) 30 0.45 

Il/jixed (?) 

Oxide 100 0.50 

~ 

4 

REl\-lARKSI SOURCE 

With 4.13% ln, 0.94% Pb, 
g 1.05 oz Ag/ton Publ. in 1918 
Annual Report and Form 10-K 

Unpublished est.; with 
O. 7Ui~ Zn 

Unpublished est. 

Publ. 1915 

Unpublished est. 

Pub 1. 1977 

1/ Reserves nr~ giv~n with a grade of average total copper content as of December 31, 1980, unless 
- stated otnerwi se unde r "Remarks." As used in ttli stab 1 e, reSt: rves generally mean those estimated 

qU i'.l nt iti e s of or~ which, under presently and r p.asonably fores een t echnical and economic conditions 
may be profit~bly mined and sold or process ed for the extrdction of their constituent v ~ lue s. 
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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 
sma~l 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. 

-Analyze 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. 


