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NONFERROUS AND LIGHT METALS RESOURCES

8 November 1955

GENERAL CALHOUN: Gentlemen: This morning we have as our
second lecture on natural resources the subject of Nonferrous and Light
Metals Resources. As you know, these include copper, lead, and zinc.

Since it would be impossible to cover all of these metals in a single
lecture, our speaker will confine his remarks to the nonferrous metals,
touching only briefly on the light metals,

Our speaker is Mr, Simon D. Strauss, Vice President and Director
of the American Smelting and Refining Company. For the benefit of
those of you who daily peruse the financial pages of the "Wall Street
Journal" and the local papers, I might add that he is a Director of the
New York Commodity Exchange, and he also, somehow, has found time
to serve as a consultant to the Office of Defense Mobilization for the
past several years,

It is a privilege to have Mr. Strauss with us today. Mr, Strauss,

MR, STRAUSS: Thank you very much, General Calhoun, Gentle-
men of the Industrial College of the Armed Forces: I had the privilege
of appearing before this group some three years ago, and at that time
I was asked to discuss the copper situation, which had been through
some rather difficult times, due to the Korean situation, The questions
that were asked of me at that time and the predictions that I made then
really do not entitle me to a return visit, because I said quite flatly that
it looked as if the copper situation was at last getting out of trouble, that
there would be an adequate supply of copper available and at a reasonable
price, and that any concern on the part of the Armed Forces about their
ability to secure copper in the quantities and at the times needed could
be dispensed with,

It is really very kind of you to give me a second chance to redeem
myself, and I hope that what I am about to say will prove to be some-
what more accurate, I can assure you that my intentions then were of
the best, My problem since then has been simply that the leaders of
the diverse labor unions, the President of the Republic of Chile, and a
number of other people just did not take my advice,
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As a matter of fact, before I leave that particular subject, I might
say that I have developed the unique Strauss formula for determining
the future price of copper. While I know that copper is only an unim-
portant component in the total defense expenditures of the country,
nevertheless it may help some of you, if you ever have to work on de-
fense budgets, to use this formula: Take the height above sea level of
the Denver offices of the mine, mill and smelter Worker's Union; take
the current rate of exchahge of the Chilean peso; take the number of
black workers in northern Rhodesia, divide it by the number of white
workers; find out the number of members of the Loondon Metals Ex-
change; list all these items on a piece of paper. Then, tear the piece
of paper in scraps and see that not more than two figures appear on
any scrap. Drop the scraps of paper in a hat, shake well, reach in,
pick out a number, and that will be the price of copper.

Well, to get down to the business at hand: There is one thing that
the nonferrous metals and the light metals all have in common, I
think it can be said with confidence that these are truly international
commodities. It is not possible (however desirable it may seem to be)
to look at the position of any one of these products on the basis of pro-
duction, consumption, stocks, or domestic business conditions and
chart the future course or the likely course of the economic status of
these industries based solely on what we know in the United States.

We have to start with this basic assumption: that we have to look
at the whole world for each and every one of them, starting with alu-
minum, and running right through to zinc.

This is somewhat different, I think, from the position of certain
other industries. For instance, I would say one could largely gauge
the position of the steel or of the coal industries as being based pri-
marily on local conditions. Conditions abroad have some influence, but
to a major extent the course of steel or the coal industry is determined
by conditions in the United States.

This is not true of any nonferrous metal or light metal. So you
must start off with the idea that you cannot afford to ignore what has
happened in Northern Rhodesia, Southwest Africa, Peru, or Chile.
This makes it more difficult to analyze the probable course of events
in these industries, and it also makes more difficult the decision as to
what is a wise defense policy for the United States.

Now, the second point on which I feel strongly about these materials
(and it is a point on which I differ with a good many of my friends in the
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industry, and perhaps some of the thinking here in Washington) is that,
in assessing the true strategic position of the United States, the proper
viewpoint to take is the continental viewpoint and not the national view-
point. ‘

Let me illustrate that by one or two specific cases. Lead and zinc
are two commodities which are usually found together. We mine in the
United States, as has been shown in the excellent advance material pro-
vided to you by the College, only 40 percent or 50 percent of the require-
ments of the United States. In other words, we are importing, or we
are depending on scrap, for half or more of our supply., Therefore, one
might conclude that the United States is peculiarly vulnerable in connec-
tion with lead and zinc to difficulties outside our own borders. However,
the exportable surplus of lead and zinc produced in the neighboring coun-
tries of Mexico and Canada is greater than our imports,

It is true that we import lead and zinc from places like Peru,
Australia, and Southeast Africa. It is also true that Canada and Mexico
export lead and zinc to Europe as well as to the United States. In the
event of all-out war, in the event that something happens to our sea lanes
so that the Navy could not keep them open, obviously we face, as the
worst of alternatives, being cut off from Peruvian lead and Australian
zinc, Some might say that this would put us in a difficult and vulnerable
spot with respect to these two metals,

I do not agree. If we were cut off from our overseas sources of
supply, then it would also be true that the Mexican and Canadian ex-
porters of lead and zinc would be cut off from their overseas markets,.
And if all the metal they now ship abroad is diverted here, our supplies
plus our stockpiles should be adequate for our needs.

That is why I say we must look not at the national but at the con-
tinental position of these materials., I am talking now in terms of as-
sessing our vulnerability, I am not talking, naturally, in terms of the
political consequences, From a political standpoint it often becomes
necessary to judge the importance of keeping alive the domestic min-
ing industry, A good deal has been said on that score. I am not say-
ing we do not need an alive and active domestic mining industry. We
do; but we cannot afford to ignore the fact that we have in Canada and
in Mexico two reliable sources of supply which will be available to us
under any conditions of emergency. The fact, therefore, that our own
production of some of these metals and minerals does not completely
meet all our needs is not necessarily cause for alarm if we can foresee
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as I believe we can, a healthy production by our two immediate neigh-
bors, both of which serve our markets by rail and not by water trans-
portation,

In other words, I am trying to bring you a word of cheer. I find,
in looking through the documents which I understand provide the basis
for this course, a certain tendency to feel that our dependence on over-
seas sources is tending to increase. That is true in some materials,
but it is not true in others. I think there is a great distinction to be
made between the overseas source and the foreign source which is not
overseas at all,

By the same token, in considering the aluminum position, the fact
that there has been developed within the last ten years a substantial
mining industry for bauxite in Jamaica, an area which is almost invul-
nerable, has greatly strengthened our aluminum position,

So, as we go down the list of the really significant nonferrous
metals, we find, I think, that the only one in which this country is truly
vulnerable is tin, As to tin, you gentlemen are perhaps aware of the
very large stockpile that has already been accumulated,

I am not trying to argue for a position of complacency with respect
to the nonferrous metals; I am simply saying I think we occupy an
excellent strategic position with respect to our nonferrous metals, in
view of the stockpiles we have already accumulated and the fact that for
almost every one of the really major nonferrous metals--copper, lead,
zinc, aluminum, magnesium, and antimony--we have available to us
foreign sources of supply that can be served by railway or by extremely
short water hauls.

What is the strategic position of some of our allies and of our
potential enemies? The position of Western Europe, in contrast to
ours, is one of great weakness. In the first place, there has been no
stockpiling program. In the second place, the bulk of their supplies
of these metals must be imported by water, with the sole exception of
aluminum.

The aluminum industry of Western Europe, excluding the United
Kingdom, is more or less self-supporting, in terms of bauxite reserves
in France, in Italy, and in other places on the Continent, For copper,
for lead, and for zinc, the nearest available sources, other than the
rather meager resources of Europe itself, are those in North Africa,
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and the position there politically seems to be somewhat insecure.
Europe must look to Canada, Southern Africa, Australia, South America,
and Mexico,

The British are particularly vulnerable, They have no bauxite of
their own, and their aluminum production is small in relation to their
requirements. What bauxite they use to make aluminum in the United
Kingdom must be imported by water, The aluminum they use that is
not produced in the United Kingdom comes almost entirely from Canada,
Therefore, all aluminum depends on an overseas source,

It is rather surprising to me, actually, that, in the United States,
which, relatively speaking, has a secure position in these materials,
we should be so much more concerned with the stockpiling program
than the British, whose position is extremely insecure.

What is the strategic position in Russia? The difficulty in trying
to analyze that situation, of course, is that the Russians give you
virtually no information to go by. Some educated guesses are made by
people who are familiar with conditions in Russia, It is fairly clear,
even including all the satellite areas of Eastern Europe and of Asia, that
the Russians have nothing like the metal production of the Western
World,

The copper production, for instance, of the Western World, is three
million tons annually at present. It would surprise me if the Russian
production, that ‘s, the current production of the Iron Curtain group,
is 500 thousand tons a year. I suspect it is more like 400 thousand tons.

In the case of zinc, the Western World production is 2 to 2-1/2
million tons a year. There the Russians are better off in comparison
with our own position, They are producing 600 thousand tons a year,

In lead the conditions are similar to those of zinc, In tin the only
resources within the present Russian orbit that amount to anything are
those of China. The overland transport problems in connection with
that were serious in World War II and presumably would be serious in
an emergency today,

In aluminum their position is strong., Large bauxite resources in
Hungary have a high potentiality, presumably, for these people to develop
a substantial aluminum industry, Figures are not available, but I would
estimate the production to be 700 or 800 thousand tons of aluminum a
year,
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All told, therefore, while the potential in the Russian area may be
very great, due to lack of exploration and the lack of capital equipment,
they have not developed their potential to anything like the degree that
we have, Of course we use nonferrous metals for things that are un-
dreamed of in the Russian sphere--all kinds of consumer luxuries, Our
total production of these goods is in the order of 50 to 1 against the Rus-
sians,

Our telephone operation, which is an enormous user of nonferrous
metals, is perhaps 100 to 1 against the Russians, From this very fact
alone, the residual quantities of metals available to the Russians for
truly defense or military needs are undoubtedly a greater proportion of
their production, Nevertheless, we saw during World War II that under
the stress of military necessity we can and do divert nonferrous metals
away from civilian products to military requirements. As a matter of
fact, the manpower situation alone would make it necessary, even if we
had sufficient nonferrous metals available, to supply civilian industry
and the military alike,

So my own conclusion in this area is that the position of the West-
ern World is stronger than that of the Iron Curtain countries, and the
position of the United States in particular is much stronger,

Now, in spite of this predominant position that we occupy, it is
nevertheless true that, with our highly developed civilization, our ris-
ing standard of living, and increased mechanization, the requirements
for nonferrous metals have been increasing, The requirement for alum-
inum has increased more rapidly than that for any other metal, but al-
most every metal has shared in the upward tendency.

The problem that arises in the event of a crises is: How rapidly
can production be expanded still further? It is a very serious problem,
We have had enough experience now with World War II and with the Ko-
rean crisis, and with the general development of atomic energy, to see
some of the results of government programs in this area to stimulate
and increase production, I had a talk perhaps two weeks ago with an
official of the Atomic Energy Commission who is concerned with this
problem of raw materials, and he made the statement, the important
and quite categorical statement which I accept and agree with, that
there are no scarce materials. That may come as something of a shock
to you. He said that in the light of what the Atomic Energy Commission
has done in stimulating the production of uranium, The production of
uranium has expanded at an astronomic rate. Why has it expanded?
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4Primari1y because the Government has set up what appears to be a
very high price, without any reservations, for a long period of time,

That is the surest way of developing additional resources--to guar-
antee a long-term market at a remunerative price. The financial cost
to the Government of such a program can, of course, be very great. I
am not recommending that this program be adopted, for other metals,
but I am saying that when the occasion seems to warrant the expense,
this method can be highly effective.

Uranium is not the only example. I recall that right after the end
of World War II there was a great deal of talk about columbium, Co-
lumbium is a steel alloying element. Therefore, it is perhaps a little
outside of my field; but it does throw some light on this problem of how
to increase production of a metal, Columbium is a very desirable ad-
ditive in connection with jet engines, and it seemed desirable to expand
the production of columbium, During World War II the production of
columbium for the Western World was predominantly as a byproduct of
tin-miningin Nigeria. There seemed to be no other columbium deposits
of consequence elsewhere in the world, The result was, as I understand
it, that, when it became necessary to plan for a much larger production
of jet engines, people came to the conclusion that there was not going to
be much columbium available and they had better design away from co-
lumbium, I remember seeing advertisements on the part of one of our
leading aircraft engine producers to the effect that their aircraft engines
required little or no columbium, which seemed to be a talking point for
them,

Nevertheless, when the Korean difficulties broke out, the Govern-
ment offered a bonus of 100 percent for columbium production, The
results have been truly remarkable so far, although actual production
has not been very great, New major sources of columbium have been
found in Canada and in several parts of Africa. It is clear now that, if
we want columbium and are willing to pay the price, we can get the
quantity needed to produce almost any conceivable number of jet engines.

So that is one way of expanding production, It takes time, But the
assurance, the knowledge, of a market at a fixed price for a clearly
defined period of time is a terrific incentive to the mining industry to
go out and develop a raw material,

Now, in industries that reach the size and scope of the aluminum
and copper industries, such a program of pegged prices for long periods
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of time is usually too burdensome financially to be considered by the
Government. As an example, today's price of copper is 43 cents a
pound; that is 860 dollars a ton. When you are talking about 3 million
tons of copper a year in the Western World, you are talking about 2
billion or 3 billion dollars., If you take a period of ten years, as we
have done in our uranium program, you are talking about 25 billion
dollars, That is a great deal of money, Furthermore, if you say you
are going to pay a certain price over that period of time, you have to
be prepared to take larger quantities as they come forward. Produc-
tion could increase very sharply. The quantities might swamp the
Government and be a serious financial drain, So I don't believe that
in any of these older, big tonnage, established industries we can think
seriously in terms of pegged prices for long periods of time,

Actually, the industry itself has a responsibility to plan for ex-
panding production, It has that responsibility because, unless it is
prepared to take care of its consumers in times when the material is
hard to get, the consumers may switch to other materials and the
markets will not be there when supplies become easy. So the copper
industry, the aluminum industry, and others do plan for expansion as
they see the markets grow,

There is a great deal of difference in the rate at which these ex-
pansions occur. Those of us in the copper industry have been the re-
cipients of many remarks, most of them not too congratulatory, about
our inability to supply sufficient copper. They contrast our progress
with that of the aluminum industry, I should like to take a minute to
try to analyze why this is so. There is a sound basic reason for the
difference.

“Te.make a ton of aluminum, the aluminum producer uses four tons
of bauxite, which he converts to two tons of alumina, He then takes
the two tons of alumina and makes one ton of aluminum. So he uses
four tons of raw material per ton of aluminum, A ton of aluminum is
worth at today's price 470 dollars, Four tons of bauxite are worth 50
dollars, The ratio is about 10 to 1, In other words, the mining com-
ponent in aluminum production is only 1/10 of the value of the finished
product,

In the case of copper today in the United States. the bulk of ore
being mined is material running about . 8 percent, in other words,
about 16 pounds of copper per ton, To make a ton of copper, you have
to mine 125 tons of ore. If you are mining in an open pit--and I
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understand you gentlemen have seen a moving picture of an open-pit
operation--you may have to mine 125, 150, or 175 tons of waste rock
and throw it over a dump somewhere in order to get out 125 tons of
copper ore, so you may be moving 250 tons of raw material to get one
ton of copper, instead of 4 tons to get one ton of aluminum, The mining
component in copper is roughly 60 percent to 70 percent of the value of
the finished product. Transportation costs, power, and selling costs
are a small part of the price. The mining element is the biggest ele-
ment in the cost of producing copper,

The consequences of this are very serious in terms of the ability
of the copper industry to expand rapidly. To increase the domestic
production of aluminum from a million tons of aluminum a year to 2
million tons a year it was necessary to make preparations to mine
four million tons of additional bauxite, To expand the domestic pro-
duction of copper from 900 thousand tons a year to 1 million 200
thousand tons a year it was necessary to make preparations to mine
roughly 75 million tons of raw material, This is the reason why the
copper industry seems to be so slow about expanding,

When the good Lord decided where to put copper deposits, He
seemed to decide to put them in very inaccessible and difficult loca-
tions, I don't think He did it deliberately to harass the copper industry,
unless we are like Job, being plagued to find out how good our char-
acter is,

Most copper deposits are in areas far from centers of population
and with no easily accessible water, power or transportation, The
result has been that, in opening up new copper mines, we have had to
provide all these facilities, I don't want to seem unfair to the aluminum
producers. I think they have done a magnificent job, They have gone
to Jamaica, where a fellow usually goes to take a swim, and they have
found bauxite lying right there at the surface, All they have to do is
carry it over the water to an attractive city like New Orleans or Corpus
Christi and make aluminum, They don't have to build towns for the
workers, They use existing centers of population, One exception is
the Aluminum Company of Canada in its new project in British Co-
lumbia, The domestic aluminum producers build their facilities where
there is plenty of labor, where power is provided by someone else,
and where transportation facilities are readily available, Naturally,
in a job of that kind, you can do it pretty fast. What you are doing is
building a manufacturing plant near a good power outlet.
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Our company is engaged in a new venture for the production of
copper in southern Peru., We have hung this map on the wall, so I
think in all fairness we ought to use it once. I will show you where our
mine is, It is down here in this southeastern corner of Peru, at an
altitude of about 10, 000 feet, It is 56 miles as the crow flies from
the sea coast, I don't believe they have many crows there., There is
nothing for them to live on., The railroad which will eventually con-
nect the mine with the port will have a distance of about 100 miles.

These deposits were really first developed, though not intensively
so, immediately after the end of World War II. Due to the difficulties
of getting into the place and the problems of getting diamond-drill
operators and so on, it took 4 to 5 years to determine the nature and
extent of the deposits. You can't plan a mining program until you
know where the ore body lies, how much overburden has to be removed,
and until you survey the water situation, There is no water there, It
will have to be piped vast distances over ruggedterrain, You have to
figure where you are going to do the smelting and milling, and what
kind of power you have to provide. So it was not really until the Korean
War broke out that the project was ready for serious consideration, We
had done enough engineering work to estimate on the one hand the in-
vestment required and on the other hand the amount of production and
the cost of production, It soon became apparent that the capital re-
quired would be very large and that we would have to secure some of
this capital from outside sources.

Well, the Government was interested in new copper projects and
showed great interest when we brought this one to them., However,
there were certain aspects that needed to be considered. One was the
one I brought out in my original statement about our policy being con-
tinental rather than national, Some people in the Government questioned
whether the project was as desirable as a project in Arizona or some
place near, The question of a government loan involved many consider-
ations,

By one of those chances which always occur, there was a change
of administration while some of these things were being considered, so
the considerations had to be considered all over again, I am not being
critical. It is logical when someone new has the responsibility to want
to make the determination independently of his predecessor, At any
rate, from the time we applied to the United States Government for
financial assistance until we actually got it, 3-1/2 years elapsed., I
am not being critical, It was simply caution on the part of the govern-
ment people involved, They were considering the many angles concerned,
But it did take from 1952 until late 1955,
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As the project stands today, we are going forward with it. The
investment involved will be -a little over 200 million dollars. The
Government is putting up 100 million dollars. My own company and
the other companies associated with us in this enterprise are putting
up the balance, In addition to the first deposit, which is the basis on
which we approached the Government originally, two other deposits
have been brought into the overall picture, There are three large
copper deposits with an aggregate reserve of a billion tons of ore, run-
ning a little over one percent of copper. Production will start at about
120, 000 tons of copper a year, It is about 4 percent of the total present
Western World production of copper. It is about 8 percent of the pres-
ent rate of consumption in the United States, So it is a sizable project.

We hope now that we are actually under way. We are building a
new seaport because there is none there at present, We expect to
build a railroad, We will have a powerplant on the coast, The smelter
will be on the coast, There will be a mill and a town site up at the
mine. We hope to get into production by 1960, In other words, it will
have taken 14 years from the time exploration began. I don't think we
have been slow about the matter. We have been prosecuting it diligently,
This will be an economic copper producer. The project is not simply a
problem of defense., It is something needed to provide copper to keep the
wheels turning in peacetime as well as in wartime,

The condition in the United States is not much more favorable. A
great deal of time is involved in equipping a new copper producer, The
San Manuel Mine in Arizona was drilled by the Bureau of Mines at the
end of the war, It will get into production for the first time early next
year, 1956--11 years involved in a domestic project.

Alll am trying to do is point out to you that the bigger the tonnage
involved, the longer the time involved in bringing new mineral resources
into play, It is for this reason, and because of the enormous investment
required, that the copper industry does not maintain a substantial ex-
cess capacity. The communities in which we operate, for the most
part, have only one industry--copper mining, If we operated those on a
starting-up-today and shutting-down-tomorrow basis, we would have
very serious and severe consequences from suspension in our relation-
ships with the local communities, If an aluminum plant in New Orleans
or Corpus Christi cuts off one-half or one-third of its production it
would not paralyze the community, as would be the case with a copper
mine in the wilderness.

11



31050

So much for that, Expansion is possible in these industries. The
resources are there. I do not subscribe to the theory that we are liv-
ing on the fringe of the last remaining mineral resources of the world.
On the contrary, this period since the end of World War II has devel-
oped far larger tonnages of all these basic nonferrous metals than have
been used in this same period. I would say the known ore reserves of
every one of the basic metals is larger today than in 1945, in spite of
the heavy consumption in the last 11 years.

There is another group of nonferrous metals which I have not dealt
with, I will touch on them briefly, These are the materials we refer
to as byproducts. These are the most difficult, both for you and for
us. They are materials such as cadmium, bismuth, selenium, and
germanium, Some of them are becoming increasingly important in
the complicated defense setup of the present day, Selenium is a good
example. It is a basic item for the rectifiers that go into all of the
electronic equipment used by the defense services and used by peace-
time industry as well. I think it is not unfair to say that our company,
which is the largest selenium producer in the country, is approached
on the average of once a month by somebody in Washington who asks,
""What are you doing to increase the production of selenium?'" We are
doing what we can, These elements rarely occur in nature by them-
selves. There is no present production of selenium by itself. There
is a report of a selenium deposit in Wyoming, and I assume it has
been followed up. If it is a source, it will be the first source as
such,

In the production of cadmium and the other elements I mentioned,
they are obtained as byproducts of bigger tonnage metals, such as cop-
per, lead, and so on,

It is important to note that the critical and strategic list omits
one material which is of increasing importance to industry and to
the defense effort, and of which our consumption today is approx-
imately three times our domestic production--yet it has been over-
looked,

This element is silver, which is also a nonferrous metal. There
are political angles to the silver problem with which I do not propose
to deal. They are very controversial, People have rather violent and
strong views on the question with which I do not think the Defense De-
partment concerns itself. ButI do think some serious thought ought to
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be given by the Defense Department and the ODM and other interested
agencies to the fact that the use of silver by industry today (exclusive
of coinage) is roughly three times our domestic production. 1In other
words, we are producing one-third of what we need.

Some of this use of silver, of course, is in goods which are not
essential. They are pleasant luxuries, but not essential, You would
be surprised, if you examined actual statistics, to find how smalla
portion of silver today is going into silverware. I am not talking about
some of these military insignia, either, when I talk of silver as a de-
fense item. The actual major use of silver today is in key industrial
uses of great importance to the defense effort, Photographic film is
an obvious example which will occur to all of you, Electrical equip-
ment is another, Silver is often a better conductor of electricity than
copper. When economies are not of importance, it will pay to use
silver as a substitute for copper if necessary, Another use is in de-
salination kits which were used to advantage by people who were shot
down at sea during World War 11,

I do believe this is a problem that should concern the defense
agencies of the Government, for the reason that the silver production
of the world is tending to decline, Because silver deposits can be
readily identified, silver was an element which the early explorers and
prospectors and the conquerors of the Western Hemisphere did very
well by, I was talking last week to one of our geologists who has spent
all his professional lifetime in Mexico. He said that there is not a
major silver deposit in Mexico which had not been found by the Aztecs
or by the Spaniards 400 years ago.

As to these known deposits of silver, people have found that, as
they go down deep into the mines, the character of the ore changes, the
silver content declines, and the lead or zinc content increases. The
result is that although the production of the base metals is rising the
production of silver is declining.

I believe it is of first importance that we be sure in connection
with our stockpiling program that the stockpile of silver be an adequate
one, During World War II good use was made of silver, The Treasury
lent it for the purpose of having it take the place of copper in bus bars.
I think an examination of the Treasury's position will show that a rep-
etition of that might be difficult under today's conditions. That is, the
quantity of silver the Treasury has on hand is less than it was at that
time.
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Well, to summarize: My attitude toward the relationship of the
Defense Department to the nonferrous industry is that on the whole,
in spite of the record of shortages, in spite of the alarm which exists
in some quarters that our resources are being depleted at a rapid rate,
actually, our position with respect to nonferrous metals is a sound
one, We need not be too concerned that essential defense needs can-
not be met, because, should we again enter an emergency situation, I,
for one, am convinced that the civilian controls on the use of metal-
consuming products will be so stringent, not because of the lack of raw
materials, necessarily, but simply because of the lack of manpower,
that there will be adequate supplies available to be diverted to the
military,

Thank you,
COLONEL ECKLES: Mr, Strauss is ready for your questions.,
QUESTION: Mr. Strauss, is there any industrial need for gold?

MR, STRAUSS: There is some industrial need for gold, It is not
comparable with the need for silver., Gold is soft, It is not a good
conductor and, generally speaking, it is not an important element at
all in any defense consideration that I know of, other than perhaps for
certain of the decorations of the military,

QUESTION: Mr, Strauss, I wonder if there is anything done, or
should anything be done, in the area of high temperature chemistry or
metallurgy to utilize some of the stockpile that we are now developing,
which is normally called slag?

MR, STRAUSS: Well, yes, a lot of work has been done on that
score, both by industry and by the Government--the Bureau of Mines,
The problem really separates into so many different fields that it is
hard to give a cogent answer, The American Cyanamid Company has
developed a process which they consider properly applicable to the
separation of cobalt and nickel, The process has been put into oper-
ation at a plant at Salt Lake City, which is treating material mined in
the United States. So far it is not entirely successful, The chemistry
is fine, but the equipment has not stood up under the acid conditions
and the extreme temperatures involved, (Note: About one month after
the date of the lecture, announcement was made that the process is at
last in successful operation, )
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A lot of work is being done in every field of metallurgy. The best
example I can give is the astonishing increase in the percentage of re-
coveries of the metals-as compared with what used to be recovered 50
years ago, when the copper recovery from low-grade ore was only 60
percent, Today it has gone to over 80 percent.

QUESTION: In previous lectures, and then again today in your
lecture, there have been several references to the part the Bureau of
Mines is playing in the development of technical advancement in the
metallurgy industry., I am extremely surprised that, for instance, the
steel industry can't do its own researching. I wonder if you would
comment on just what the relationship is between the Government and
industry,

MR, STRAUSS: Yes; I think that is a very good question, I am
answering now for the Bureau of Mines as someone in private industry
sees its work. The fields the Bureau of Mines occupies--and occupies
preeminently well--are the fields where the economic return is highly
questionable, An example of that is a process for the treatment of the
low-grade manganese resources of the West, They have done a great
deal of work on that, If they did not do it, it is questionable whether it
would be done at all. The owners of these deposits are not large organ-
izations, In all probability, most metallurgists, I think, would agree
that the cost of treating this low-grade material will always be such
that it will not be a truly commercial undertaking, It will be of interest
to us primarily at such times as access to low-cost foreign manganese
is cut off. In other words, it is difficult to visualize a result no matter
how good the treatment process, at a cost comparable with the cost of
the product abroad.

I think that is, practically speaking, the field the Bureau of Mines
has followed. They have gone into some more or less abstract re-
search on the development of new materials; like, for instance, the
processing of certain aluminum-bearing clays. This is not of immedi-
ate concern to the aluminum companies, in view of the large quantities
of bauxite available, It is theoretical to a degree; but it is also highly
useful,

QUESTION: Mr. Strauss, I wonder if there is any future to the
retreating of the miles and miles of tailing dumps that one passes when
he drives along through a mining community and realizes that some
years ago our recovery methods were not as good as they are today, and
also that there may be some of these new metals that we were not in-
terested in years ago,
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MR, STRAUSS: Yes, there is, of course, a lot of that work that
has been done. One of the most interesting ventures of that kind is
one our own company undertook in Arabia, We found a deposit there
which we believed to be the original site of the mines of King Solomon,
There were movies made in Central Africa about such mines, That
was a more picturesque site; but actually we believe the mines in
Arabia are the source of Solomon's gold,

The problem of the retreating of this material was complicated by
the fact that these mines were located in an oasis area, and over the
last 2500 years a large number of caravans have stopped off there, and
they have had camels with them, The result has been that the tailings
have become mixed with a great quantity of organic material, This
was a new problem in gold matallurgy that our metallurgists succeeded
in solving., Actually, the gold content per ton of this material was
higher than the content of any large gold mine in operation anywhere
in the world. It ran 1-1/2 ounces of gold per ton, That is an extreme
example of the thing you are talking about,

Another good example, one more likely to be of use in a defense
effort, is retreatment of lead slags from old smelter operations. In
the old days the separation of zinc from lead was extremely difficuilt
until the selective flotation process was developed, The result was
that the slag at the lead smelters contained a large amount of zinc,

Today we have slag retreatment units in operation at three of our
lead smelters producing large quantities of zinc, Other companies
do likewise, A lot of the zinc is also recovered from current slag,
There is a large potential zinc supply here. It is a question of price.
mostly,

Another outstanding example was in the Michigan Copper District,
where old tailings were dumped in portions of Lake Superior by the
early miners, Those sands contained about 5 to 10 pounds of copper
per ton, The Calument Company, as early as 1915, worked out a
process for retreating that material, It is all retreated now, Many
thousands of tons of copper were recovered atvery low cost, Every
mining company is alert to the possibility, There is a lot of work
done in this field.

QUESTION: Mr, Strauss, would you care to discuss a little more
fully the compelling reasons that determined you to locate in Peru rather
than in the United States where the situation would be a little less vul-
nerable geographically?
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MR, STRAUSS: Yes. I would use an old Welsh miner's expres-
sion, which is, '""Ore is where you find it." We look for it in the United
States also, We have found some, We have brought into production a
copper mine in Arizona, 37 miles from Tucson, We made a contract
with the Government in 1951 and we brought that mine into production
in 1954, It took us three years to equip it. The development work had
been done many years before that; so it took us only three years. We
did not need to build a smelter, The power was available, We had
to build about 15 miles of access road, put up a mill, and get going,

We would prefer to find a mine in the United States or Canada.
But if an economic deposit is elsewhere, we will go after it, We look
for them everywhere, If a mine is of high enough grade or large enough
tonnage, the economic factors may offset political or transportation
risks that are involved.

QUESTION: Mr. Strauss, some 20-odd years ago, I was down in
Peru in a big copper mining town there, It was the Cerro de Pasco
Company. Have they fallen from grace now?

MR. STRAUSS: No; Cerro de Pasco is very active, actually, The
copper portions of their deposits are not so important in the overall
picture as they used to be, Today they are a much larger producer of
zinc and lead than of copper. Cerro de Pasco is also in partnership
with us in the project I described, in southern Peru, They have 16
percent interest,

QUESTION: What restriction has the Peruvian Government placed
on your operation in Peru regarding the employment of nationals, taking
out profits, and that sort of thing?

MR, STRAUSS: We have negotiated these maters with the Peruvian
Government, I might say the Peruvian mining code is the most liberal
to foreign capital of any country in South America. The present Peru-
vian Administration is interested in getting foreign capital in, They
have succeeded. As a resuli, in addition to our venture, the Marcona
Mining Company has opened up large deposits of iron ore in Peru. 1
understand a lot of Peruvian capital is going into lead and zinc mining,
and the program has been successful.

It is a matter of policy with us always to give the greatest possible
opportunity to local technicians and people of advanced education to rise

in a professional way in our organization.
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As far as taking out profits is concerned, the Peruvian Government
places no restriction at present, and under this agreement there will
be no restriction, We have an understanding with respect to taxes, not
only with respect to income taxes--there is a ceiling placed on those--
but also with respect to taxes on imported machinery,

One of the easy ways for a Latin American country today to collect
money is to put high taxes on the import of capital equipment; not for
the purpose of stimulating the local production of bulldozers or trans-
formers, but simply because it is an easy way to collect money,

At the same time, the existence of the tax is obviously a serious
deterrent to going ahead with capital investments, It adds greatly to
the amount of money required. The Peruvian Government has agreed
to reduce these taxes in the case of this particular project. They are
receptive to making that kind of arrangement when anybody comes
with something that looks bona fide.

QUESTION: Mr, Strauss, I am from the Bureau of Mines. 1
would like to thank you for your good word,

MR, STRAUSS: I hope it was reasonably accurate.

STUDENT: It was very good, sir. I would like to ask if you don't
think that, when the supply of any metal becomes sufficiently critical,
there is a good chance of finding a substitute? I am thinking of recent
methods where they substitute aluminum for copper in electrical equip-
ment,

MR, STRAUSS: That is true. Substitution is something we are
all alive to. There are few uses in which one material is indispensable,
There are many uses where one material is preferable. We choose to
think copper is the best material for conducting electricity, It is true
that at a price aluminum becomes more attractive.

Another example is the sheathing of a cable by lead, which has been
the accepted way--sheathing by lead. More recently the aluminum and
plastic people have gone into that field,

We find under certain conditions that a substitute material may be
economically better. In this situation I would say that, if the price of
copper today were 25 to 30 cents, you would hear very little talk of
substitution; but at 43 cents it is a very sensitive product of substitution,
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One big utility company's West Coast office recently advised its cable
supplier that they were going to switch in such a way that they would
cut their copper requirements from maybe 1500 tons a month to 500
tons a month and would not be interested in resuming the use of copper
until the price of copper got down to 26 or 27 cents. There is a lot

of leeway there of movement back and forth,

QUESTION: Sir, I wonder if any significant contribution to the
war effort was made at all in the recovery of old toothpaste tubes, tin
cans, and so on, collected during the span of the war.

MR, STRAUSS: I think the most significant contribution was from
a morale standpoint, I think it make a lot of people feel awfully good
to contribute scrap. I think from the standpoint of actual war use it
was questionable. As a matter of fact, the whole scrap problem is
the most difficult one you face under conditions of stress.

The reason is the price factor. The position of the scrap dealer
is quite different from that of the primary producer. His scrap is
really his capital asset. If he sells a ton of scrap today there is no
guarantee he is going to get another ton tomorrow. Naturally he looks
at it a little bit like you might feel if you owned five shares of Anaconda.
The more people say they want to buy Anaconda, the more you expect
to sell it atahigh price. The more hoop-de-do there is about how we
need scrap, the more the scrap dealer creeps into his shell,

Actually, the cost of these scrap salvage campaigns is terrific.
You have a lot of ladies running around with badges across their chests,
and so on. I can not really say that there is a significant contribution
made by them,

QUESTION: Mr. Strauss, we read that unknown ores might be
hidden pretty deep in the ground and we have not discovered them. Is
any attempt being made to take advantage of these ores from oil drilling
operations? Would this be practical?

MR. STRAUSS: Yes, it would be practical, There was some drill-
ing of oil in Mexico which resulted in finding sulphur down in the Tehuante-
pec Peninsula, That is the only one that occurs to me, There are
different techniques. The technique that the mining industry is using
now to find material which does not outcrop at the surface is one by which
they determine by magnetic surveys whether the ground may be metal
bearing. Then they do the drilling,
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QUESTION: Mr. Strauss, you mentioned numerous places all
over the globe where you find information on various minerals, Can
you tell us something about the methods that you use in finding minerals
all over the world?

MR, STRAUSS: Well, that is properly the field of our Exploration
Department, We are organized in this way: We have a mining engineer
or a geologist stationed in what we consider to be a critical area, where
there are likely to be discoveries, or where somebody else has already
made a discovery, We feel that if we are on the spot, maybe we can
find something, too, Frequently deposits are not isolated.

A good deal is gained by studying the documents of geological sur-
veys put out by some governments, particularly areas not too carefully
explored, on which geological information to date is fragmentary, We
may get suggestions because of a report of conditions in a particular
part of the world which indicate there may be deposits there.

In a place like our own West, which has been fairly well pawed
over, and where competition is very keen, we have to be very much
alive, On this whole uranium campaign, every major mining company
has had teams of geologists, The minute a strike is made they stake
the ground in all directions and take a good look at it, There is not
any one method,

QUESTION: In that new Peruvian job you mentioned that your smelt-
ing operation is very close to your ore deposits. I am thinking of a case
on aluminum where actually the bauxite was in Canada and was actually
delivered to a plant some distance away. What is involved in the location
of the smelting operation?

MR. STRAUSS: It varies. In the case of aluminum, the major de-
terminants are power, transportation, and labor. Ore supply is not too
important, The cost of some Canadian power is under one mil per kw,
hr, It takes 10 kilowatts to produce a pound of aluminum, If your power
rate is 1 mil, your power cost is 1 cent; if it is 4 mils, the cost is 4
cents. With 1 mil power you have 3 cents to play with or spend on
transportation,

Now, in the case of copper and lead smelting, the fuel cost or
power cost is a much smaller component, and therefore a smelter is
more likely to be located close to the mineral deposit, provided--and
this is a very important provision--that the ore resources are large
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enough to justify the capital invested. There are many mineral deposits
which are not large enough to support an independent smelting plant,
where the available or potential production is small,

We have at Tacoma, Washington, a copper smelter which probably
treats more copper ores from diverse parts of the world than any other
plant does, It gets a good deal of ore from British Columbia, and from
northern Peru, from southern Bolivia, from Australia, from the Island
of Cyprus, and from a mine in Newfoundland that we operate, but where
we produce only 4, 000 to 5, 000 tons of copper a year, We could not
justify a smelting plant for so small a tonnage. This plant is on tide-
water and so can attract ores from many areas. To locate a smelter
near the ore deposits, we have to be sure we have enough ore to put
through the smelter to amortize the cost of the smelter,

QUESTION: Mr, Strauss, I wonder if you care to give us some
more details regarding the financing of those new properties in Peru,
Two hundred million dollars is a lot of dough, even from the Army
standpoint, You mentioned that the Government put up 100 million
dollars. I assume that was RFC.

MR, STRAUSS: No, it was the Export-Import Bank,

STUDENT: How did you amortize and how did you finance your
100 million dollars?

MR, STRAUSS: On this 100 million dollars that the Government
has put up, the interest rate is 5-1/8 percent. The money will be
drawn down during the period of construction, as we need it. Assum-
ing on an average that it is outstanding for two years before we go into
production, you can see that the accumulated interest is going to be 10
million dollars before we turn out a pound of copper. The time lag
after we start mining the ore and before we have something to sell is
another six months., How fast our customers will pay us, we don't
know, TUsually in the copper business they pay fast. Otherwise they
may not get copper when they want it,

The government loan has to be repaid in 15 years after production
begins, There is a schedule of amortization over that period. How-
ever, in the event earnings exceed the estimates we have made, we
can retire the bonds more rapidly, and will do so, in view of the inter-
est rate,
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So far as the private part of the financing is concerned, the great
bulk will be drawn out of the working-capital resources of the four
parent companies, all of which are in a fairly strong financial position.
We have been a little stingy with our stockholders in recent years;
knowing that we had this ahead, we had some cash already put aside.
Our three partners are Cerro de Pasco, Phelps Dodge, and Newmont
Mining. All are in an excellent position to carry the burden,

QUESTION: We have been told there is a distinct shortage in the
younger generation of developing scientists and engineers, Does your
industry feel that pinch also?

MR. STRAUSS: Yes, we do. As a matter of fact, I would say
that that is a much more critical factor, perhaps, than just the avail-
ability of the raw-material deposits. The life of a mining engineer or
a metallurgist, living in remote locations, at high altitudes, or under
unfavorable climatic conditions, or working with people of much lower
educational and cultural backgrounds, makes it hard to get people to
work in that field. We feel it is a real challenge to make it sufficiently
attractive to draw the required number of people.

Actually, I think mining is a fascinating business. But it is a lot
easier for some people to live in large cities, where all the comforts
of home are available, than it is to live in isolated mining camps.

QUESTION: The lead and zinc industry seems to be one which is
always in a position of feast or famine., We have always had trouble,
no matter how good the industry looks. Before we get into war we find
we are up against a shortage of lead, After the war period the shortage
may still exist, but pretty soon we get into a position of surpluses.
Would you comment on the characteristics of this industry that make
it so temperamental?

MR, STRAUSS: One of the characteristics is that we have panicky
customers. Actually a shortage of five percent looks to our customers
as though it could never be solved. Among our customers are the
governments, I recall in 1951 when Clement Attlee came over to see
President Truman he asked Mr, Truman for two things. One was
10, 000 tons of zinc; the other was sulphur, The zinc was taken from
our stockpile or maybe diverted from metal coming into the stockpile;
but at any rate the British did get zinc.

In 1951 they thought they had a critical zinc shortage. About 16
months later the British Minister of Supply called together the
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representatives of all the leading Empire zinc producers and sellers
for assistance on how to deal with an unmanageable surplus of zinc.

Thus in exactly 16 months the unsolvable shortage became the over-
burdensome surplus,

Actually it has been my experience that a difference of five per-
cent is enough to make people swing into these rapid extremes. The
problem of the producers is that they do not have the financial re-
sources to accumulate stockpiles on their own. They need the help of
the consumers, who are more numerous, and some of them stronger
financially. If the consumers were prepared to take the longer view,
that is to carry larger stocks when the metal is in plentiful supply,
and to draw on stocks when the shortages arrived, we would not be
having these swings., I don't know how to inculcate this thought on the
part of the consumers. As soon as they see a surplus developing they
stop buying in the hope they can buy much cheaper,

I am afraid we are going to have recurring chills and fevers in the
lead and zinc industry. It will help a great deal if, as a result of the
large stockpile the Government has accumulated, the next time we get
in trouble our Government puts less pressure on the producers to ex-
pand production, or in some way calms down the excitement that the
consumers are bound to go through,

When a crisis develops, the typical automobile driver thinks he
will feel better if he has one more battery in the garage because lead
is going to be short, As soon as he is convinced the crisis is over, he
uses that one plus the one he has in his car, and he does not come back
to buy a battery for 3 or 4 years, instead of 2 or 3 years, the way he
should,

COLONEL CONNER: Mr. Strauss, you started off by apologizing
for your dire prediction on copper., We have a shortage of copper now,
Industry is not getting all it needs. I don't know whether it is your fault
or not, I would like to ask you if you would like to comment on why we
have this shortage. Then maybe you can come back again,

MR, STRAUSS: The Western World capacity to produce copper is
3 million short tons a year, Since 1 July 1954, a matter of 16 or 17
months, we have had 5 different strikes in 3 different areas--Chile, the
United States, and northern Rhodesia. These strikes have cut off, in
my opinion, about a quarter million tons of copper. That is, one-
twelfth of a year's supply, about a month's supply, has been lost through
intermittent strikes. In my opinion this is the cause of the present
copper shortage.
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During the second quarter of 1955, the only quarter in the last
five during which we had a normal rate of operation, there was not a
single strike; and during that quarter the rate of copper production
actually hit this 3 million-ton rate I am talking about, The maximum
production in the Western World in any previous year had been 2-1/2
million tons. Actually, therefore, during the second quarter, the cop-
per production rate was 20 percent higher than at any previous time,

In my opinion, that is enough to supply all requirements. What
we need is freedom from interruptions in supply. The difficulty is
that, having had interruptions, and having seen the price of copper rise
as a result of them, the temptation is going to be very great for a
country like Chile, which relies so heavily on copper for its economic
life, to say to itself, "If the copper should turn easier, why don't we
have a little cost ailment of output now to keep the market where we
would like to see it--up around 40 cents a pound?' To overcome this
temptation to cut output, I hope the Chilean Government can be per-
suaded to see, however, that in restricting supplies they might en-
danger the long-run stability of the copper industry,

We were talking about substitutions, There is no question that
today's high price copper is losing some of its market, The loss is
gradual, Substitutions take time, People can't switch one day from
copper to aluminum the next day. People could not switch from coal
one day to oil the next day. Over a period of years, with a steady
rise in the cost of coal, however, a lot of people have been convinced
that they need to use oil. The coal industry has lost much of its mar-
ket., The same thing could happen to the copper industry.

COLONEL ECKLES: I regret that our time is up. On behalf of all
of us here, Mr. Strauss, Ithank you for a most informative lecture
and an excellent question period. Thank you very much,
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