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cents per pound, plus the present aggregate value of the
various active mines.

Omitting the production of mines that have not proven
profitable, the average cost of Lake Superior copper.
vielded by dividend-paying mines, has averaged about
9.5 cents per pound for all years, and the present cost
of making copper by all of the producing Liake Superior
mines probably is slightly above nine cents per pound.
The actual cost of making copper in the leading produe-
ing fields probably is between nine and ten cents per
pound at the present time. Some of the newer fields,
which are skimming their cream, show lower costs, but
it is difficult to see where the world will be able to pro-
duce its copper in years to come at an average cost ma-
terially under ten cents per pound, this figure excluding
the limited production of badly planned and badly man-
aged mines, which yield only a small fraction of the total
copper output, but secure their metal at an average cost
very much higher than the average cost of all mines.

For the immediate future, the supply of copper in
sight is fully adequate, and no unduly high prices need
be anticipated, but the figures clearly foreshadow an-
other boom period, within the next two to four years, at
which time the alarmists will be as badly scared, for fear
that the copper supply is petering out, as they now are
for fear that the production is so much greater .tha}n
consumption that nothing but permanent disaster is in
sight. Allowing an average increase of consumption of
7 per cent. yearly, the figure that has ruled during the
first nine years of the present century, the world’s re-
quirements of copper will amount to approximately
1,650,000 long tons in 1920; 2,975,000 long tons in 1930,
and 5,350,000 long tons in 1940—the latter named year,
now only 29 years ahead, calling for a copper output .al-
most six times that of the present rate. Twenty-nine
Years ago, or in the year 1882, the world’s production of

“copper was 181,622 tons, or about one-fifth of the pres.ent

output. Allowing for even a five-fold expansion during
the next three decades to correspond with the five-fold
expansion in the three decades past, the world’s copper
requirements in 1840 will he more than 4,500,000 long
tons. Should the ratio of increased production and con-
Sumption remain at an average of seven per cent. for
the halance of this century, the world would yield and
consume in the year A. D. 2000, about 175,000,000 long
tons of copper, a quantity of the red metal more than
double the tonnage of the world’s present production of
Iron and steel.

THE FIirsT DECADE OF THE TWENTIETH CENTURY.

A survey of the progress made by the copper industry
during the first decade of the twentieth century, now
laeking only a few weeks of completion, shows no revolu-
tionary changes, but does show steady and in some cases
Phenomenal progress, in nearly every division of .the in-
dustry. In the matter of mines, the old distriets of
Butte and Lake Superior remain the largest producers,
but Arizona, with a half-dozen important copper fields,
DPassed Montana in output in 1908, though again taking
Second place in 1909. In copper mining, the most im-
Portant development of the decade has been the n}akmg
of the so-called porphyry mines, in which dissemma.tve_d
opper sulphides are mined from schistose or porphyritic
Country rocks., The development of such important new
Producers as the Utah Copper, Nevada Consolidated,
Miamj and others of this class, has alarmed many people,
Who jump to the conclusion that the so-called porphyry
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mines must close down the older mines, developed on
veins in Butte and other camps, and on the stratified
trap beds of Lake Superior. There is no real occasion
for this alarm, as the porphyry mines, while highly im-
portant, are not apt to be developed in large numbers.
In fact, the entire western part of the United States
has been scoured, by the keenest and strongest aggrega-
tions of capital in the copper business, for promising
country-rock deposits, with a net result to date rather
insignificant in the number of properties developed,
though highly important in output secured already, and
even more important in promise for future production:
‘When the Mesaba iron range was opened, eighteen years
ago, a similar wave of pessimism swept over the mine-
owners of the older iron ranges in Michigan and Wis-
consin, but time has proven that the high-grade ores of
the Mesaba, capable of being mined by steam-shovel, at
wonderfully low costs, are absolutely necessary in fur-
nishing an adequate supply of ore to the iron and steel
works of this country, and similarly it will be found, as
time passes, that the production of the porphyry mines
is absolutely essential in supplying the copper mneeded
by the world at anything like a fair figure to the con-
sumer. Processes of actual ore extraction have been
modified and-improved in many fields, with a resultant
increase in safety to miners and decrease in cost of ore
extraction. The steam-shovel has come to stay in copper
mining.

Strange to say, copper mines, which are vitally inter-
ested in extending the use of copper, were somewhat slow
in adopting electric power, but rapid progress has been
made in this direction during the past decade, and all
of the mines of Butte are now electrified, while there has
been a great increase in the use of electric energy in the
Lake Superior district. The constantly inecreasing use
of hydro-electric power is now restrained, and further
restraints are threatened by the conserviationists. The
newly adopted system at the Anaconda mine, in Butte,
which combines the utilization of hydraulie, electric and
pneumatic power, offers great possibilities of pliancy
and economy, and the lead of the Anaconda is likely to
be followed by many other important mines.

In ore reduction, material progress has been made in
concentration, the very general adoption of Wilfley
tables and similar devices permitting the saving of fines
previously wasted. Hydraulic classifiers, settling tanks
and a variety of ingenious devices for the saving of the
uttermost mineral values, have aided in this work, and
are now found in most important mills. Slimes, pre-
viously wasted, are now carefully collected in slum-
ponds and reworked; with an aggregate yearly extrac-
tion of many millions of pounds of copper formerly
wasted. o

Perhaps the most striking progress made during the
past decade, in any division of the copper industry has
been in smelting. No new principles have been adopted
in either reverberatory or blast-furnace work, but re-

- verberatories of a gigantic size hitherto unknown have

been adopted at many plants, while even more striking
progress has heen made in the capacity of blast-furnaces.
Ten years ago, a 300-ton blast-furnace was considered
exceptionally large, and near the possible maximum size,
but the Washoe works of the Anaconda Copper Mining
Co., again blazing the way, now have two furnaces, each
56 inches by 51 feet in size, with a maximum daily
smelting capacity of 1,800 tons each, and a third fur-

nace that is 56 inches wide and 87 feet long at the



