Copper Chronicle: Magma Mine, Superior Arizona

Douglas E. Kupel

ining is a boom and bust activity.

Good economic times and high de-
mand lead to new discoveries and increased produc-
tion. Poor economic times result in mine closures
and layoffs. The copper chronicle of the Magma
mine near Superior, Arizona, is representative of the
boom and bust cycle of the copper industry in Ari-
zona. Its story illustrates the economic impact copper
mining had, and continues to have, on Arizona.

In 1996, the Australian corporation Broken Hill
Proprietary Limited (BHP) purchased the Magma
holdings at Superior and San Manuel. That year
miners extracted 1,356,000 tons of copper from
mines with a value of $2.930 billion. Copper sold for
$1.20 per pound when BHP paid $2.4 billion for the
Magma operations. Today, with copper trading at
only 63 cents per pound, BHP has closed its mine at
Superior and its mine and smelter at San Manuel.

While the future of Arizona’s copper properties
looks bleak today, locations such as the Magma
Mine in Superior have a rich history of previous cy-
cles of economic ebb and flow. Because Magma is an
underground, hard rock copper mine, many of its
historic support facilities have remained intact on the
surface. In most other locations in Arizona, the con-
struction of large open-pit copper mines resulted in
the destruction of historic mining facilities as the pits
grew ever wider. In contrast, the deep ore body at
Magma remained an underground mine with the
subsequent preservation of its surface facilities.

When BHP purchased the Magma Mine in
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1996, its managers undertook a complete examina-
tion of the environmental conditions at the site. This
included an evaluation of historic and archaeological
features. These studies revealed a fascinating story of
hard rock copper mining in Arizona. While the origi-
nal study had as its goal the identification and survey
of historic properties that were significant enough to
be preserved, the research involved has left mining
historians with a rare insight into a significant and
unique property.'

Although the history of the Magma mine must be
understood in terms of hard rock mining, the many
activities involved at the property to mine, concen-
trate, refine, and transport the metal expand the
depths of its history. In addition, providing for the
needs of the workers at the site also comprise a major
portion of the Magma mine story. This article exam-
ines the history of the property with an emphasis on
standing surface structures, Those structures can be
categorized by which particular part of the mining
process they were associated with: extraction, concen-
tration, smelting, transportation, or personnel needs.?

Physical Setting of the Magma Mine

As with many mining histories, location proved
to be the key factor in the establishment of the
Magma mine. The mine is located in northeastern
Pinal County and in what was first known as the
Pioneer mining district. It is more commonly re-
ferred to as the Superior mining area. The town of
Superior, located in close proximity to the Magma
mine, is situated at the eastern edge of a basin be-
tween the Superstition and Pinal mountain ranges.
Immediately east of the town and mine the high es-
carpment of the Apache Leap rises to form a mesa
rim of the Pinal Mountains.?



110 1999 Mining History Journal

The Superior area is the location of a highly min-
eralized district. Here, millions of years in the past,
geologic forces concentrated massive amounts of pre-
cious minerals in varying degrees of strength, Some
of the minerals were tightly localized and easy for the
early miners to discover. Other minerals were dis-
persed in small percentages over large areas and re-
quired careful study and experimentation to find and
exploit them. These deposits were large lenses of ore,
formed in limestone, often containing high grade
concentrations of ore. These same geologic forces
concentrated minerals in other areas of Arizona as
well, in addition to the Magma mine, at Clifton-
Morenci, Globe, Bisbee, Ajo, and Jerome, making
the state the largest copper producer in the nation.
The discovery of these deposits between 1870 and
1880 came at a time when the development of elec-
tricity and telephones created an insatiable demand
for copper.

Discovery and Early Growth of the
Silver Queen Mine and the Superior District, 1875-
1910

The initial discovery of mineral resources at the
Magma mine is veiled by time and by the secrecy of
the miners themselves, but there is no question that
the initial identification came during the eatly years
of the Territory when the first prospectors began to
fan out across Arizona. Prospectors discovered two
significant silver properties in central Arizona in
1875: the Silver King and the Silver Queen mines.
The Silver Queen mine shaft later became the No. I
shaft of the Magma mine. On March 29, 1875, W.
Tuttle located the Hub claim centered on the Silver
Queen mine. One year later, on September 1, 1876,
Irene Vail located the Irene claim adjacent to the
Hub claim. These two claims formed the heart of the
Silver Queen property.*

In 1880, Phillip S. Swain organized the Silver
Queen Mining Company to secure financing for the
operation. By 1882 the Silver Queen shaft reached a
depth of 400 feet, with short crosscuts on the 100,
200, 300, and 400 levels. The Federal government
granted a patent for the Irene claim on October 31,
1885, and for the Hub claim on November 3, 1886.
Miners concentrated on the rich silver deposits, leav-

ing the copper ore behind. Mining continued uncil
1893, when depressed economic conditions and low
prices for silver rendered the operation unprofitable.

Another mine in the area was the Golden Eagle.
In 1902 it was acquired by the Lake Superior and
Arizona Mining Company which had been organized
by Michigan businessmen. This group understood
the prospects for copper mining in the area. The
original claims for the Golden Eagle had been Jocated
by George Lobb.

During the remaining years of the nineteenth
century, George Lobb served as a caretaker for the
Silver Queen. He occasionally sorted silver ore from
the dump and shipped it for smelting. Activity re-
sumed in 1906 when George Andrus evaluated the
property for copper deposits. His positive report en-
couraged the formation of the Queen Copper Min-
ing Company, which leased the property from
Swain. This activity was short lived. The depression
of 1907 put an end to operations. William D. Fisk,
an officer in the Queen Copper Company, purchased
controlling stock in the Silver Queen property after
operations shut down in 1907.

Poor economic conditions kept Fisk from devel-
oping the property. By 1910, a new player arrived on
the scene. William Boyce Thompson was in the pro-
cess of developing the Inspiration Copper mine in
Miami. Thompson engaged Fred Flindt to examine
properties in the Superior area. Flindt looked favora-
bly at the area, and requested that consulting mining
engineer Henry Krumb undertake a detailed exami-
nation of the old Silver Queen mine. Krumb issued a
favorable report in 1910.°

In June of 1910 Thompson organized the
Magma Copper Company on the basis of the Krumb
report. Magma took an option on the Silver Queen
mine and began exploratory work to develop the
property. This included driving a tunnel from the
surface to connect with the Silver Queen shaft at the
215 level. Known as the Flindt Adit after Fred
Flindt, this tunnel opened access to the mine. By the
middle of 1911 the shaft had been deepened to 650
feet.

Few men understood copper mining as well as
William Boyce Thompson. The son of William
Thompson, once the mayor of Butte, Montana, and
an active developer of property that evolved into cop-
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per giant Anaconda, Boyce Thompson went east for
his education to Exeter Academy and the Columbia
School of Mines. His mining interests took him
around the world, from diamond mines in South Af-
rica to copper mines in Peru. A man of eclectic inter-
ests, he founded the Boyce Thompson Southwestern
Arboretum on Queen Creek near Superior and the
Boyce Thompson Institute for Plant Research in
Yonkers, New York. In Arizona, Thompson had
strong interests in the Inspiration Mine near Miami
as well as the Magma Mine near Superior.”

Copper and the Magma Mine, 1910-1921

The organization of the Magma Copper Com-
pany and the opening of the old Silver Queen to
copper production in 1910 signaled the beginning of
one of Arizona’s most productive mining properties.
Over the next decade Thompson’s Magma Copper
Co. worked to develop the mine into a very profit-

able enterprise. The decade from 1910 to 1920 was
an auspicious one to start a mine. High copper prices
generated by World War I led to increased produc-
tion. The demand for the red metal to be used in ar-
maments for the European War caused prices to rise
and Arizona copper companies took advantage of the
situation.

In 1912 the shaft had been deepened to the 800
level and crosscuts on the 500, 600, and 800 levels
were being actively mined. Thompson transferred a
number of officials from the Inspiration mine to
Magma. These included General Manager W. C.
Browning, Mine Superintendent E. H. Lundquist,
and Chief Engineer 1.A. Ecdinger, By August of
1912 a number of associated buildings arose in close
proximity to the opening of the Flindt Adit. These
included a blacksmith shop, carpenter shop, and
change room. At a distance of one-quarter mile from
the shaft, Magma constructed a power house and
machine shop, general office building, two worker’s

i1

Magma mine ¢, 1920, Dane Coolidge photograph. Courtesy, Arizona Historical Foundation, Tempe,
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dwellings, mess hall, assay office, warehouse, two coal
bins, and a corral. In January of 1913 magma em-
ployed fifty men at the mine.*

The work in 1912 located a productive structure
of copper ore on the 600 and 800 levels. This en-
couraged company officials to expand operations.
Construction of a concentrator at the property began
early in 1914. By August of 1914 workers put the
finishing touches on the new concentrator. This first
concentrator carried a rated capacity of 150 tons. It
used gravity and flotation concentration to prepare
the ore for smelting. The concentrator took advan-
tage of topography and was constructed along the
back edge of a small hill on the property (a hogback].
The concentrator used Wilfley tables and Callow
cells. It also contained the first Marcy mill installed
for commercial use.

To power the concentrator, Magma officials ex-
tended a power line fifteen miles to the Inspiration
mine. Here it connected with a government-owned
power line that originated at Roosevelt Dam. At
magma, officials constructed a transformer house in
1914 near the concentrator to transfer the power
from the line to the mill.”?

To get the ore from the opening of the Flindt
Adit to the concentrator, Magma constructed a
2,600 long aerial tramway. At the mine, ore was first
stored in bins in preparation for loading onto the
tram. A second set of bins at the concentrator
(terminal bins) received the ore from the tram in
preparation for concentrating,

After the ore had been concentrated, it was dewa-
tered in preparation for shipping. The concentrated
materials were hauled by wagons to Florence. Here it
was loaded onto cars of the Arizona Eastern Railroad
for shipment to a smelter in Hayden.

The increased production from the concentrator
soon rendered this method of transportation obso-
lete. In November of 1914 construction began an a
narrow-gauge railroad to connect with the Arizona
Eastern. Workers finished the project in May of
1915 at a cost of $160,000.

The total expenditures for the concentrator, aerial
tram, and narrow-gauge railroad reached nearly one
million dollars in 1914. other facilities constructed
during the year included a mill office and store
house, a blueprint room, a mine manager’s dwelling,

and a dwelling for the master mechanic."

In 1915 construction started on a new shaft.
Called shaft No. 2, this shaft dropped from the 215
level at the end of the Flindt Adit. This replaced the
No. 1 shaft as the main working shaft of the mine.
The No. 2 shaft reached the 1,200 level in 1915. To
bring added power to the operation, Magma con-
structed a transformer house at the opening of the
Flindt Adit in 1915.

The expansion of the mine following construction
of the concentrator resulted in several other improve-
ments in 1915. These included the construction of a
wood-frame hospital building, a club house, new
mine assay office, and dormitory. Another section
was added to the concentrator in 1915, a 50-ton ca-
pacity unit for treating lead-zinc ore.™

In 1916 the No. 2 shaft reached the 1,500 level.
Here, “the Magma vein was found to be mineralized
from wall to wall.” This vein was 34 feet thick and
rich in copper. This discovery provided an ample re-
ward for the tremendous expenditures made by
Magma officials over the past two years. To meet the
anticipated demand for additional milling capacity,
Magma enlarged the concentrator to 300 ton capac-
ity in 1916."

The discovery of the Magma vein at the 1,500
level taxed the hoisting capabilities of the No. 2
shaft, which terminated at the Flindt Adit on the
215 level. As the No. 2 shaft was deepened to the
1,800 level in 1917, Magma official realized the im-
provements had to be made in order to fully tap the
possibilities of the Magma vein. Late in 1917, mine
workers opened the No. 3 shaft. The collar of the
No. 3 shaft reached the surface 400 feet south of the
No. 1 shaft, reflecting the southward trend of the
deposits. A tunnel connected the No. 3 shaft with
the ore bins at the Flindt Adit.

Other improvements in 1917 included the con-
struction of a mine foreman’s house, the construc-
tion of five three-room cottages for married employ-
ees, a machine shop near the concentrator, and sev-
eral changes to the concentrating process. Late in the
year, plans were made to extend the narrow gauge
railroad to the 500 level. Construction of a railroad
roundhouse began late in the year. Plans were also
made to begin construction of a new power line to

supply the mine. Originating at Goldfield on the Salt
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River, the new line would have a capacity of 600
W,

Magma officials completed the Goldfield power
line in 1918. This additional power was needed as
the No, 3 shaft reached the 1,600 level. The No. 3
hoist house and was completed in 1918 and the hoist
and generators installed. The railroad roundhouse
was completed early in the year. A major addition in
1918 was the construction of a two-story warehouse
of concrete and steel. This mine warehouse served as
the main distribution point for supplies entering the
property, 't

Following the Armistice which ended World War
I in 1918, tough times descended on the Arizona
copper industry, Reduced copper prices and stock-
piled bullion left from the years of high production
meant reduced demand for the red metal. Despite
the reduction in the price of copper, Magma’s rich
deposits continued to provide a steady income. How-
ever, profits had declined from over $1 million in
1917 to $178,000 in 1919,

Despite the set-back in copper prices, Magma of-
ficials continued to finish plans drafted during the
war. In 1919 both the No. 2 and No. 3 shafts
reached the 2,000 level. To reduce costs, Magma of-
ficials drove a new adit to the surface at the 500 level.
Called the lower main tunnel, this improvement re-
duced the expense of hauling ore to the Flindt Adit,
300 feet higher in elevation. Buildings completed in
1919 included a new mine office and a new main
office. Construction was started that year on a new
change house and a timber framing shed. This new
construction represented the creation of the 500-level
yard and a gradual shift of support operations from
the higher elevations of the property. The new build-
ings were located along the narrow-gauge tracks near
the opening of the lower main tunnel which reduced
transportation costs.

The low price of copper resulted in curtailed op-
erations in 1920, Development work continued, par-
ticularly on the 1,600 and 1,800 levels. To further
reduce costs, Magma officials instituted electric haul-
age at the 500 and 200 levels within the mine. This
necessitated the construction of a battery storage
house. The change house and the timber framing
shed were completed in 1920, The company added a

tube mill and blower to the concentrator thar year. 't

Also in 1920, construction began on the No. 4
shaft. This shaft was located to the east of the prop-
erty and served as an air shaft to improve ventilation
in the mine. As the workings reached greater and
greater depths, the temperature of the rock increased.
Although the name of the mine originated from the
igneous rock that was plentiful in the area, as mining
continued deeper and deeper it became apparent that
the name Magma was apptopriate for another rea-
son, The Magma mine was the hottest in Arizona,

As for every copper property in Arizona, 1921
represented a low point. Copper prices had not risen
from the post-war slump. The ner average price for
producing copper was 14.9 cents, compared with an
average net selling price of 14.7 cents. By the end of
the year producers had accumulated nearly 8 million
pounds of unsold copper. At Magma, workers mined
ore for the first three months of the year only. Offi-
cials shut down the concentrator at the end of
March. Development work continued, with the No.
2 shaft reaching a depth of 2,450 feet. The results
were gratifying. High grade copper ore continued as
the shaft deepened."”

Magma officials faced some hard decisions in
1921. High production costs and low copper prices
had curtailed mining. Development work showed
that the mine had large amounts of high grade cop-
per ore. To combat the cost issue, officials decided to
embark on another improvement program that
would allow for continued mining, The expansion of
the railroad to standard-gauge and the erection of a
smelter on site would reduce the costs associated with
sending the ore to Hayden for smelting. Despite the
severe slump in the copper industry, Magma officials
decided to go ahead with a massive expansion of op-
erations at Superior.

The Smelter Era, 1922-1929

In 1922, the Magma Copper Company issued
$3.6 million in bonds to construct a standard-gauge
railroad and smelter at Superior. The company en-
gaged the Toohy Brothers Construction Company to
construct the standard-gauge railroad and the engi-
neeting firm of Bradley, Bruff & Labarth of San
Francisco to prepare the smelter plans. In anticipa-
tion of construction, the company opened a brick
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plant on the property. In preparation for the larger
quantities of ore that the smelter would require,
Magma enlarged the concentrator to a capacity of
600 tons. The concentrator was closed during the
upgrade, and no new ore was stoped or shipped dur-
ing 1922,

Construction of the new project began late in
1922. Two of the first buildings completed were the
metallurgy building (assay office) and its associated
grinding room or “bucking room.” The company
broke ground for the smelter itself in February of
1923. The smelter office was the first building com-
pleted. '™

The smelter consisted of six coarse ore bins where
the material received direct from the mine arrived.
Larger-sized ore passed through a crushing plant to
reduce the size of the material. Concentrates from
the mill, after being filtered and thickened at the fil-
ter plant, joined the flow at the end of the crusher.

Magma concentration mill ca. 1920. Dane Coolildge photograph. Courtesy, Arizona Historical Foundation, Tempe.

The ability to pump concentrates from the mill to
the smelter was a major improvement. From the end
of the crusher and the filter plant, the marerial passed
by conveyor belts to the bedding bins. The material
then traveled to one of five Herreshcoff roasters.
Fumes from the roasting process passed through a
Cottrell plant to recover copper-laden dust and
smoke. The remaining exhaust passed to the smelter
stack. The roasted ore passed from the roaster to the
reverbatory furnace where it melted. Here the slag
was removed and the matte transferred to the conver-
tor for conversion to blister copper. The finished blis-
ter copper was then ready for shipment off-site."

In addition to the smelter itself, Magma con-
structed several ancillary structures at the smelter
complex. These included a power house, boiler and
machine shop, warehouse, smelter change house, and
oil reservoir. The power house generated electricity
with two steam turbines and contained a blowing
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engine to provide air used in the smelting process.
Steam for the power plant was generated in the boiler
room which also contained steam-powered machine
tools. Incoming materials for the smelter were stored
in the warehouse. The smelter change house pro-
vided a location for smelter employees to change
their clothes when going on or off shift. The oil res-
ervoir consisted of a 20,000 BBL oil storage tank
from which fuel oil was pumped through a pump
house to the furnaces in the boiler room.

The construction of the standard-gauge railroad
resulted in the completion of additional facilities in
the vicinity of the smelier. These induded the rail-
road engine house, the railroad machine shop, the
locomotive shop restroom, and the speeder house for
the gasoline-powered railroad engine. Other build-
ings associated with the railroad, constructed outside
of the smelter area, included the railroad depot and
scale house.”

The smelter construction brought a large number
of new employees to the property. Starting in 1923,
Magma constructed a number of “cottages” for sen-
ior-level workers. A series of houses along both sides
of Smelter Road for the smelter superintendent and
foreman became known as “Smelter Row. The com-
pany constructed four houses in smelter row during
1923 and added seven more in 1924. These houses
included detached garages. Other additions in 1923
for personnel needs included the expansion of the
mess house and the construction of a guest house for
mine visitors.”

Activity in the mine itself during 1923 was lim-
ited to putting it into condition to resume heavy pro-
duction once the smelter was completed. The No. 4
shaft reached the 1,500 level and a large fan was in-
stalled at the collar of the shaft for ventilation. The
result of these improvements was that the mine was
ready for several years of production.

The Magma smelter commenced operations on
March 29, 1924, The completion of the smelter and
the resumption of mine production began to give
Magma officials a return on their investment. After
losses in 1922 and 1923, the mine returned to mak-
ing a profit in 1924.%

In 1925 the company began to make plans for
the elimination of the aerial tam. It would be re-
placed by a surface tram system. The new system op-

erated on electricity. It connected the mill with the
500-level portal and improved the speed with which
materials could be delivered to the concentrator. The
old aerial tram was abandoned in 1926. As part of
the change, new receiving bins were constructed at
the mill. The eliminacion of the aerial tram reduced
the time for ore delivery to the concentrator from
two 8-hour shifts to one 8-hour shift.”

Long-time manager E.C. Browning retired in
1925. One of the original managers brought from
the Inspiration Mine by Boyce Thompson, Brown-
ing oversaw the transformation of the Magma prop-
erty from a small singlc-xhafc operation to a fully in-
tegrated mining, milling, and smelting operation.
Thompson appointed William Koerner to succeed
Browning.

Mine officials began the construction of a new
shaft in 1926. Located at a distance 2,400 feet south-
west from the No. 3 shaft, the No. 5 shaft reached a
depth of 650 feet that year. Engineers designed the
No. 5 shaft to follow the ore body which was trend-
ing west as the mine reached deeper and deeper
depths. The construction of shaft No. 5 resulted in
the discovery of the west ore body in 1927 as the
shaft reached the 2,550 level. From 1927 onward,
the company distinguished the main ore body and
the west ore body as the two productive areas of the
mine. The No. 5 shaft connected to the 500 level
yard through a short adit.

Tragedy struck the Magma mine in 1927. On
November 24 a fire in shaft No. 2 claimed seven
lives. Three days later, on November 27, a fire broke
out in shaft No. 1. The fires heavily damaged both
shafts. As shaft No. 1 had been all but abandoned, it
was not repaired after it caved in due to the fire.
Shaft No. 2 was repaired and put back into service.
Construction work in 1928 was limited to the repair
of shaft No. 2, the extension of shaft No. 5 to the
2,960 level, and the replacement of the disc crusher
at the mill with a cone crusher.?

The cartastrophic events of 1927 convinced mine
officials that improvements in ventilation were
needed. As the mine reached further and further into
the earth, the temperature of the rock continued to
increase. The construction of shaft No. 5 had opened
a large new area to mining and taxed the existing
ventilation system. To rectify the situation, in 1929
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Magma began construction on two new shafts. Shaft
No. 6 was started early in the year, 4,500 feet east of
shaft No. 3. Shaft No. 7 was started later in the year,
500 feet west of the concentrator and 8,350 feet west
of shaft No. 6. The addition of these two new shafts,
essentially “bracketing” the mining operation, im-
proved the ventilation in the mine considerably.*
Other improvements in 1929 included an addi-
tion to the power house for a turbine generator, and
a new stack and boiler house that were erected for the
new boiler. To accommodate this change, company
officials doubled the size of the power house cooling
pond. Toward the end of the year, construction be-
gan on a new brick hospital building and a change

house for the No. 5 shaft.
Dealing with the Depression, 1930-1939

The condition of the copper market after 1929
precluded any hasty decisions regarding further im-
provements. In April of 1930 the price of copper
dropped to fourteen cents per pound, after staying at
eighteen cents for more than a year. By October the
price reached ten cents per pound, the lowest figure
in thirty years. The Magma mine went on a reduced
production schedule as copper prices refused to re-
bound during the depression. The concentrator oper-
ated for 330 days in 1930 and the smelter for 319
days.”

By May of 1931 the price of copper dipped near
eight cents, the lowest in forty years. The company
responded by shutting down operations during the
heat of the summer. Officials discontinued stoping
from June 13 to September 16, the concentrator was
closed from June 16 to September 16, and the
smelter shut down from June 22 to October 1.2

The company resumed development work on
June 27. It also continued to improve ventilation. A
crosscut at the 2,000 level extending to the No. 6
shaft greatly improved conditions in the eastern por-
tion of the mine. In the western portion of the mine,
a crosscut at the 2,550 level extending to the No. 7
shaft from the No. 5 shaft improved conditions. The
No. 5 shaft had reached the 3,200 level where the
temperature of the rock topped 126 degrees.

In 1931 the old hospital burned. After the con-
struction of the brick hospital in 1929, the old

wooden building had been used as a nurse’s home.
It was replaced by a brick building in 1931. It was
linked to the hospital, and in later years was known
as the clinic.

Conditions remained much the same in 1932 and
the company operated at a loss. Instead of a summer
shut down, the mine and plant stood idle for nearly
half the year. Stoping was discontinued from June 12
to December 5, the concentrator was closed from
June 10 to December 15, and the smelter closed on
June 30 and did not resume operations for the rest of
the year.?

The same general pattern extended over the next
four years. Copper continued to sell for less than
eight cents per pound. As conditions gradually began
to improve after Franklin D. Roosevelt assumed the
office of President, the summer shut-down was re-
duced in length. By 1936 the shut-down had been
reduced to a single month during the summer. The
company completed some minor improvements dur-
ing this period. In 1935, Magma began construction
of shaft No. 8, an air shaft between shafts 3 and 5.
In 1936 natural gas replaced fuel oil at the smelter.”

In 1937 the copper industry finally began to
shake off the effects of the prolonged depression.
Prices for copper reached thirteen cents that year,
and Magma began plans to exploit the west ore
body. A key to the continued expansion of the mine
was a means to cool the working area.”

Temperatures of the rock at the 4,000 level had
reached 140 degrees. It took several years of ventila-
tion to cool the working areas. For example, the
3,200 level took about three years to cool to a point
where it could be worked effectively. In 1937
Magma officials contracted with Willis H. Carrier to
install air conditioning units in the mine. The first
unit was placed in operation on July 19 and the sec-
ond on August 3. These units were placed at the low-
est working levels of the mine — the 3,600 level.
The units cooled the air temperature of the mine
from 101 degrees to 93 degrees after a month of op-
eration, and to 80 degrees after four months.*

All of the air conditioning equipment was located
deep in the mine. At the time, engineers considered
the installation as a giant advance in technology.
Over time, professionals in the field of mechanical
engineering recognized the significance of the
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achievement. The American Society of Mechanical
Engineers declared the cooling system of the Magma
mine a National Historic Mechanical Engineering
Landmark. In addition to the equipment deep in the
mine, improvements included a regenerative cooling
tower. This unit was installed on the surface in 1947.
M.L. Thornburg of the Mechanical Engineering De-
partment at the University of Arizona designed this
improvement.*

Other improvements in 1937 included the addi-
tion of a 250-ton capacity unit at the mill for con-
centrating zinc. This all-flotation unit operated with
minimal success. A more satisfactory improvement
was the completion of a new transmission line and
the addition of a new substation at the mill. In 1938
the old roasting plant at the smelter was replaced by
a wet concentrate bin. From this time forward, all
material was “wet charged” into the furnace.*

The remaining years of the decade saw few
changes. The copper market fluctuated erratically.
The property continued to operate with a summer
shut-down. Additional improvements were made to
the air conditioning system. In 1939 the hoist for the
No. 3 shaft was rebuilt to accommodate lifting from

Idle surface tram with Apache Leap in distance. Douglas Kupel photograph.

the 5,000 level.

Although war clouds had begun to gather in
Europe, the daily operation of the Magma mine in
1940 changed little. But a chance discovery that year
would result in extending the life of the property for
many more years. Workers at the 4,000 level were
drilling a cross-cut to improve the water supply at the
lower levels of the mine. They encountered a new
vein of copper. Magma officials called it the Koerner
vein, after long-time General Manager William Ko-
erner, who had died on June 30, 1940.%

Many fele this tribute fit Koerner’s achievements
in the mining field. Recognized as one of the nation’s
top mining engineers, Koerner served Arizona as a
member of the Copper Tariff Board. He began his
career as an engineer for the Ray Consolidated Cop-
per Company, then transferred to the Inspiration
Copper Company. He left Arizona for the next fif-
teen years, returning to manage the Magma property
in 1925. Miners remember Koerner as kind and sym-
pathetic. He inaugurated a system of vacation pay
and protected his workers through a system of group
insurance, The introduction of air conditioning came

during his leadership. Although introduced as a
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means to improve production, workers appreciated
the salutary effects of the system as much (or more)
than the accountants did.”

World War I1

In 1941 the US government approached Magma
officials and asked the company to expand its pro-
duction. To prepare for the heavy demand, sched-
uled to begin in September, the company began a
major overhaul of the property during its summer
shut-down.*

World War 11 generated a tremendous demand
for copper. The Magma mine operated at full capac-
ity during the war effort. Changes in the operation of
the property were few during this era. In 1943 six
additional flotation cells for zinc were added at the
zinc concentrator. By the end of the war the old
crushing plant and concentrator were in their final
days. Although the original 1914 concentrator had
been constantly modified and improved over the
years, it was essentially the same plant as had been
originally installed. In 1945 Magma officials planned
the construction of a new crushing plant and mill.*”

Another war-time development that would have
significant post-war implications was the purchase of
mining properties at San Manuel. In 1944 Magma
exercised an option on a new mining site at San
Manuel, The owners had been trying to get someone
interested in the property for years, and Magma fi-
nally decided to pursue the venture.

Post-War Era to 1982

The period from the completion of the new con-
centrator in 1946 until the closure of the Magma
mine in 1982 is that of sustained growth. Copper
prices had their ups and downs during this forty year
period, but the massive investment of Magma in the
mine and the sheer amount of copper to be with-
drawn had a stabilizing effect on the economy of the
Superior area. Continued demand for copper gener-
ated by Cold War defense spending meant that the
“bust” cycles of the mining economy during this pe-
riod were minor and short-lived.

In 1946, construction started on a new crushing
plant and mill. Officials also updated the cooling sys-

tem during this time, resulting in the construction of
the above-ground cooling tower. With the comple-
tion of the modifications, the mill was capable of
handling up to 1,500 tons of ore per day and was
sectioned to treat copper ore and copper-zinc ore
separately.

The high levels of demand for copper during the
Cold War led Magma to explore other mining prop-
erties in the Superior area and elsewhere. This in-
cluded exploration in what became known as the far
east area. Development began with the identification
of this area in 1949, known as the “A bed” and lo-
cated far to the east of the other mining areas at Su-
perior. Following the discovery of this new area, con-
taining primarily copper-zinc ore, the Magma mine
consisted of three ore bodies: main, west, and east,”

During the 1950s the San Manuel property was
extensively developed by Magma. It included the
construction of a railroad, townsite, concentrator,
and smelter in addition to the mine itself. The con-
centrator at San Manuel was completed in September
of 1955 and the smelter opened in January of 1956.%

The rise of San Manuel gradually eclipsed Supe-
rior in the books of the Magma Copper Company.
The western portion of the Magma mine had been
mined extensively, and production gradually de-
creased. The Koerner vein was depleted by 1957 and
was shut down. Production in the west area accessed
by the No. 5 shaft ceased in 1961. The heaviest pro-
duction continued to be in the far east area. The dis-
covery of three additional copper bearing strata in
1965, (B, C, and D beds) in the far east area rein-
forced the decision to concentrate work to the east.
Mining in the main Magma vein was abandoned in
1966.

Mining in the far east area was high in cost due
to the difficulty of transferring the ore across great
distances underground to reach the mill. Continuing
high prices for copper in the 1960s allowed for the
utilization of high cost production methods. The
Vietnam War meant a continued demand for copper.
This allowed for ongoing development of the far east
area.

In 1968 the Newmont Mining Corporation ac-
quired the Magma mine. Newmont was another
creation of William Boyce Thompson, established in
1920. Newmont officials undertook a complete study
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of the Magma operation. The investigation revealed
that the east ore body had many years of production
remaining and would continue to be profitable if
costs could be reduced.*

In 1969 Newmont began a major construction
effort at Magma. This included a large expansion of
the mine into the far east area Construction of a new
shaft, No. 9, was begun that year and the area sur-
rounding it became known as the east plant site, To
connect with the concentrator, Newmont officials
used a tunnel-boring machine to drive a tunnel from
far east area to the 500 level yard. Called the “Never
Sweat Tunnel,” this 9,700-foot tunnel reduced trans-
portation costs,*!

The decision to expand operation from the east
plant site required a major expansion of the concen-
trator. This resulted in the construction of many new
facilities in the vicinity of the concentrator. This mill
expansion was completed in 1971. The capacity of
the new mill was 3,500 tons, up from the expansion
to 1,500 tons in 1946,

Concurrent with the decision to expand the con-
centrator was the idea to abandon the old smelter,
completed in 1924. Newmont officials determined

that it would be more cost effective to ship the con-
centrates to its new smelter at San Manuel, opened in
1956. It took four years to complete the entire im-
provement program. In the summer of 1973, the
No. 9 shaft wenc into full operation and production
jumped to 3,000 tons per day.

The additional production coincided with the end
of US involvement in the Vietnam War in 1975, Sai-
gon fell to the North Vietnamese in 1975. The end
of the war resulted in a long, slow decline in copper
prices and reduced profits for Newmont. In 1982
Newmont closed the Magma mine. This was a dark
year for the copper industry in Arizona, not only for
Magma but for every property in the state.

Recent Years: 1982-Present

Newmont officials kept the groundwater pumps
running at the closed Magma mine for four years,
but by 1986 financial difficulties caused the com-
pany to shut the pumps down. In 1987, Newmont
spun the Magma operation off to form an independ-
ent corporation once again. Faced with the prospect
of building a new flash furnace at the San Manuel
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The smelter at Superior. Douglas Kupel photograph.
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smelter, Magma officials could not justify the $1 mil-
lion yearly expense to keep the mine dry. Water
quickly rose to the 3,000 level where it stabilized.”

The shut-down gave Magma officials the oppor-
tunity to re-examine the mining operations at the
site. The studies determined that high production
costs were the results of flawed mining methods and
low productivity. Officials predicted that a revision
in mining methods and the establishment of new
management strategies would result in improved pro-
duction. The first step was to prepare the mine by
pumping out the water that had accumulated over
the past few years.*

Magma began the dewatering program late in
1989. By February of 1990 the mine had been dewa-
tered to the 3,400 level. Rehabilitation reached the
3,600 level by July of 1990. Production began on
September 1, 1990, when the first concentrate was
produced for shipment to the smelter at San
Manuel.”

Mining at Magma continued for the next six
years, meeting the expected life of the operation. In
1996, Broken Hill Proprietary Company Limited, an
Australian corporation, purchased Magma’s assets.
This included the Magma mine, and the open pit
mine and smelter at San Manuel. The purchase coin-
cided with record high prices for copper. Since the
BHP purchase, the economies of Thailand, China,
and Brazil failed. A general downturn in many Asian
economies resulted in a world oversupply of copper.
Prices plummeted, and for the fiscal year ending May
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