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MINERALS 1IN THE NEXT VAR
2k April 1946.

GENERAL ARMSTRQNG

Gentlemen, wa are all familiar with the fact that . the mineral re-
sources of the United States have been seriously depleted as a reeult of
World War II. Captain Henning attéended a meeting of the heads of the
copper industry-on'Monday; I think that the story he brings back--I
believe most. of you ere- familiar w‘th it--1s one that is not very
encouraging. ‘

How much industriel mobilization anybody can accomplish in the atomic
age remains to be seen; it may not be much; we may have to fight a war
with what we have; but nevertheless our mineral resources are fundamental
and must continue to be one of the most essential elements in our think-
ing and planning in the Industrial College.

Today we have one of America's outstanding experts in the field of
mineral resources. He has devoted his life to that suhject. He has had
many outstanding positions; in each, he has used his expert knowledge of
rav materials. He was the Mineral Adviser to the Shipping and War In-
dustries Board in 1918; Mineral Adviser to the American Commission to
Negotiate Peace in 1919; and Chalrman of the Mineral Inquiry from 1929 to
1938.. In order mot to delay his talk, I will not go on telling you of
how mehy boerds and commissions he has been chairman. In conclusion,
gentlemen, he is one of our outstanding authorities and it is a privilege
to present to you Dr. Charles K. Leith, whose subject this morning is
"Minerals in the next var," Dr. Leith.

9 LEITH

"1 do not propose to burden you this morning with any facts and
figures. I assume that you have been getting them on your ocwn. Vith

‘your permission, I am going to let my imaginaticn run a little bit into

the mineral problem of the next war. I hope I will not be hers to see
it, and I -hope none of us will be able to check up on some of the things
I may have to say.

The atomic physiclsts have recently been pretty active in trying
to save the world by discussing not only the physical but also the poli-
tical implications of the subject; eand it is too ruch of a temptation for
me not to attempt a little contribution frox the standpoint of a "hard
rock geologist" dealing with mineral rav materials.

Now as - General Armstrong Just said, mineralo are important for war.
They ere the materials of the machines of war. They constitute the ma-
terials that drive the mechines of war. They are the basis of communi-
cations of all kinds. Minerals appear in every phase of the var activ;ty.
It has been estimated that 90 percent of the weight of all materials
going to war 1s steel. Vhether that figure 1s exactly true or not, I
do not know, but it will‘bonwey'ths,idea of the large proportion of stesl.
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I will Just leave the question of the importance of minerals with the gen-
eralization that minerals are the eggs to make the omelet of war. They
are basic.

The second basic fact is that these minerals are not.equelly scattered
over the globe. They axe very unequally scattered,/ .and: that applies to
all but a very few minsrals. Gver a hundred minerals were .used I ouy wer
effort and ‘very few of thege. are really widesnread In. cugrewn country
In fighting the war, it is necessary, fbr any nation to: mobilize minerals
from the far parts of the wvorld. Ve~ ourselves in ‘Worldd Wsr 1; importea
quantities of 60 different minerals in spite of the fact that we.gre the
richest mineral country.in the worid. When demand reaches the scale of °
& world war, it is” obvious that world mobilization of minexralds is neces-
'bary., In World War-I we were. not bBig and strong: -enough; in m;nefals td
do 1t ourselves; it -togk not only world mobilizatlon ‘but .also the' ccnxrpl
of the sea, In World VWar II, mobilizaﬁion weds on a-gtilkl. ;arger scale,‘
and, I presume, you will agree, if ve are unfortunate.eneugh: to,gat into
another war, 1t will make -the lagt mobilization look small.

I want to emphaeize that fact, that no- world w&ﬂ can be won without
mobilization of mineral resources. . lic mobilization on; 8, scale. large“’ L
enough to Tickithe world is possible without contirolk :of the Sea and ac’
cess td 15, 20 Gr 30 different. nations. ,One ‘could :develop tha; th631s._j
We cannot heve-radar without quartz crystar available. jonky ~in Brazil o
we must ‘go-outslde for. niokel, manganesé ané chromesy -and. sq .on, dcwn the
1ist, including some. of the mamerials for the aﬁomio bomh @o whicﬁ I w;li
meke scms reference later. .. .. U777 aFat o o

Now we have that general picture in front cf@us, in the Ixrst4place,

' the general importance of the minerals for war; and, second, the necess;ty
to mobilize the world minerals in crder to vin the modern type of war.
These wars are not little wars where we cen 4ig minerals ore out of the
back yard snd lick the: next fellow in'making machines of .war. We liter-
ally must have access practically to the vhole” world and 8o control of

the sea is a very. impertant element. i‘ LT e

Just recently I was intefested in rea&ing &. comment.on ”Time" about
Haushofer, the father of geopolitics, who had a good deal. to say in dﬂs-
_cuss1on8'at the bpening -of the ver. ”Time" says

o "Accor&ing to the lawq of geopolitlcs, German lanu nower de;ied sea
power and nearly womn.the wer. _Agcording to the gane laws, Germany “exs
hausted herself in the:depths of Ruselan space and was Tinally be@ﬁen by
allied land power." Tl . .

Uhile thie is a strlking statement, I think that it should be challenged.
.,If time permitted, I would like to discuss “this questlon of land‘mqgsed
* yersus sea power, and' I am tempted to make: some fairly extreme statbmbnts.
I would be willing to let ell, of the Furssian land -axea: go under one ‘ton-
. trol, but give me.the rest, tOﬂether with controel ‘of -the sea,. and I think
" that it would win because ‘of the potential m@bilizaﬁion of. minerals«_;

. R -

In approaching the problem of mineral supply for the nevt war, we
might review very briefly some of the lessons of World Wer II. General
Armstrong has already referred to the very great depletion of minerals.
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Production was so .accelerated that we made quite & raid on our mineral
reserves in the First Vorld Ver and a bigger raid in this war, It alarm-
ingly shortened the.lives of our reserves of a great verlety of minerals.
You have the facts and figures. It is a simple matter -of arithmetic to
-show that vhen.you take iron ore out of a single pit .at the rate of 25
million tons a year for several years, as we did on the Mesabi range,
that huge ore body begins to look pretty small and has only a few years
left. Even without wars we would be getting gradually into the deple-
tion stage, but with the great acceleration of production of wer materials,
we have made very large raids on our resourcee with the result today that
even such minerals as iron ore, copper, zin¢, lead and finally even oill,
which we supposed was sufficient, are not now sufficient to meet our full
needs. Mr. Davies, the other day, made & statement on the oil situation.
He 1is the head of our War Petroleum Board., He sald that thls nation is
no longer self~-sufficient in oil,

To those of you who have been following this situation closely,
it must seem incontrovertible, that depletion is going very fast and that
we must rely on foreign sources for increasing propcrtions of mineral
supplies, both for war and industry. That .thesis would seem obvious to
us here, but it is not at all popular west of the Mississippi River.

We have had a good many speeches and a good many savage edi tor*als
on the subject that the Washington crowd is trying to "sell them dovm
the river" in the interests.of internetional trade and not supporting
the western uining industry enough. They say that all this talk abcut
depletion is "bunk'; that all we must do is spend a little more money in
this or that county or election district to glve this country all it needs,
They say that there have been these scares and bugeboos before, but look
vwhat we have done<-how far we have increased. production. As a matter of
fact, that attack, when it tekes political form, is in scme respects a
very serious threat to the intelligent handling of the problem of the in-
evitable increase in use of forelgn nminerals.

There is still another aspect cf the problem that aroused the ire
of the western public., The idea of necessity has been coupled in some
quarters with the idea of congervation. Conservationists say that if
we are getting down to a short supply, let us put some oi our reserves
eside in the interests of the far future. Certain mining groups say.
that is again Washington trying to throttle American industry in the in-
tereets of international trade. I merely vwant to meke it clear that the
problen of supply is being obscured by controversy of this kind.

Discovery used to keep up with depletion, but it does not any more.
The rates of discovery for practically every mineral have been falling
steadily now for a good meny ysars. That generalization is also denied
by some people. They say, "Well, how about this, that, and the other
particular discovery?" I think that vhen we put those discoyeries in
perspective of size and take the over-all curve of discovery expressed
in tons, we cannot get away from the fact that that curve of discovery is
deiinitely falling.

In World War II, as we did in World War I, we.moved heaven and earth
to make discoveries. We started exploration all over the place, offered

-3'-




very~hrgh prices, and put~a great premlum on discovery. ‘But the besults of
discovery in the last war;“as:-inithe first war, were not at all impressive.
You heve’ heerd & great—deal abcut- 'this'and that development, but put’dt

in terms of ovér-all’ tomnege ‘this" enormous extra effort &id not” bring -
about a propcrtlonal result. In terms of percentage, it was’ a very emall
return. '

: e
. l‘ * ( .

Some of ue who thought we knew sbmething about the phydi cal'hack~ 4
*ground 4n‘ this country thought we knew vhere the principal ore bodies:
were.  We were skepfical from the start sbout some of these movss toexs
plore. T’ came -down Hére to the first meeting of the Defense Council at
vhich we started our planning--thet was ifi June 1G4O--and from that time
ch, wWe were overwhelmed with developmént projects of various kinds. -Re-
quests for help ran into hundreds of millions of dollers, We had to: .
spend quite a lot of our time in fighting off vhat deemed to us to be
crackpot ideas. .

On the othex hand, no one can be sure vhere he can umske- aiscovery 80
we conceded much leeway to that kind of exploration, and wve did make-
conxracts that aggregated tens of millions of dollers. In some cases they
vere dsTinitely against our better' judgment, but Just to play safe the
record has shown, I think, that our Judgment was not very Par o’f and that
theSe new and startling things juqt did not develoo. CU g

"Then we went in for extraction of ores from low-grade sburces. We.
did ‘not have much high-grade manganese, but we had quite a lot of low-'-
grade” manganese; so naturally we went at that; we tried it in the firet
~war end- did not get far; we tried 1t -again in the second wsr and spent
a gqu many millions on it; we got a iittle further, but not very'much.-
We have hot solved the problem yet. We found out how to-do some of these
things at very high cost, but the problem of really extracting manganese
‘on a‘'large scale isg still unsolved.

~ You are familiaer with the elfort we have made, in the recent war, to
get aluminum out of clay because of the cutting off of-the Caribbean
source of bauxite.  Also -we worked on the ‘exploration of:dcmestic bauxite
the use of low-gradé deposits. And you ars feamiliar +ith the fact that
something like--1I Just generalized-- ifty millicn doliars: heve been
spent on that type of study. 'Four semicomuercial plantsfor extraction
of aluminum from c¢lay -and thus low-grade sources, plants a Litile larger
than pilot- efze, have béen started. Vhat is: ‘going. to happen to them I -
do not know. - Tt 'is one of ‘the problems of wiar prsparsticn. I want to’
emphasize the fact that the problem nhas not been solved today. There
ere all kinds of pilot: plant and laboratory teets which point the way,
but we dare- qwite & long ways from having proved a process which is cap-
able of operation on & :large scale: W1th anything less than an excescive.
e}penditure of cost and equipment R

Another feature of the last war, which ig #lso a feature of: the flrst
war, was the use of new minerals,-minerals that had not before been re+
gerded as important for industry. As ilndnstry grows, -technology grows
with it, and there is much greater variety of needs of all kinds, Most
-of the technological advances result in requirements for new miferals,

. .
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.suéh as new gqualities in alloys, vhich can be met by using things that

were not used before. We used about thirty minerals in the recent war

. -which were seldom, if ever, heard of in the last war, and thirty is a

pretty conservative estimate; it all depends on how you want to divide
them up into species; they could be so.divided that 125 minerals may be
involved. That sort of thing is going to go on; there is no question
about it. There is nothing to stop it. Whereas about a hundred minerals
will now cover the principal needs, for elther industry or war, it is
perfectly certain that it will not be long before that number will be
200, 300 or 400; I do not know where to draw the line. There are two

or three thousand mineral specles to draw on, and 1f we get up to a
thousand, we are not using this old eairth of ours fully--using ell the

»»varieties of minerals avallable.

, _ The new minerals, perhaps not so much talked about, may be used in
small quantities, but in the new technology, they may be very critical.
We might name mineral after mineral, such as quartz crystals and tantalum
required for radar. The volume may be smell, it is important out of

all proportion to the volume,

I remembef'several‘times vhen I wes with the Var Production Board

-that the Army or Navy requested certain minerals of which we had never

heard. We had to hustle around to get & mineralogy textbook to see
vhat they were. You might have thought thgt the war had to gtop in
another week unless we were able to dig them up.

Another great effort was made in this wer in the direction.of sub-

.stitution. Ve substituted silver for copper and when one mirkral got
- short, we tried to substitute something else. When tungsten was short,

we substituted molybdenum; when molybdenum got shorter, we shifted back,
and so on. One could give many illustrations. Now some new and big
possibilities of substitution were found, but I would like umerely to
emphasize one fact. During this war, the preceding war and the inter-
val between, we have had some rather startling and. striking substitu-
tions and a good deal of. talk about them. But with all the substitutions,
the demand on the primary minerals has not. besn materially affected. In
other words, the curve of increase of consumption has risen for every
mineral. We could put on & chart here a series of growth curves of 40
or 50 of our minerals. All are steadily rising. All show variations
from year to year, but I defy any one to-spot wherein caume a substitu~
tion. An exception is coal, which reflects the substitution of oil,

Now you might ask the questzon, "How about the raw.mgterials of
the atomic boub?" In other words, if that form of energy is developed

- to the limit, what about the trend lines of use of all the rest of

the minerals? I will not attempt to answer that question or be dogmatic
about it, but I want to say that I em pretty thoroughly impressed with
the idea that this world is going to keep on using more and more of
everything, regardless of substitutions; and if I had to meke & guegs--
put it in an envelope and open it 20 years from now--I would say that
atomic energy is not going to lesson the use of other. raw materials.

In other words, we shall need them, both for industry and for war, on &
larger scale then beforse. . e
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If we are wrong about this ~assﬁmptiofrf'apq if’mthe futur ' Sheresis .o
a convergencg on the. use ~of:éatomic-.ra'w mater;a;g » both for indystry ana . ;
var, lessening to some extent. the use or the 'qth‘ex.fmatg;;ialé,,,gerhaps~t

flettening their trend.lines s 1t would not*:

(& novchange the nature. of. our;problem:.
of supply. . In.propertion 35 the ratlern converges tovara. uraniwm: 1t sopt
PLy means that,the. problem of -discovery, development GiStr Ihutdom; pe: i
quirements and so.om will Ve the ‘same probl & 1o king oot postay Tes

Now I would,;like to: callr‘-youz"_f"att;é;’;;ti"o‘p... to ;aﬁ'ﬁa’c;hér,;factor.~. to he . :
taken into. account in. sptting up’ a- program o "miﬁéi:&l;,;.s PPy for- the next..
war, and that ig the spread of natlonalization' of mineral deppsits the
world over., As countries have waked up to the_ impgr,tg;pc_eup_;‘r_‘hminerals PR
not only. for. thejr heayy industriés but “algo oy x{ré"z{;fp;'je@ax_}at@ons;randm;:v SEni
they &ré;abcut;theesameﬁthiﬁsurééll?i7§ﬁ¢Y”ﬁévé said, \"We .must:do-semer s - v
thing about it," . They"zwa:zrt-‘Lﬁé‘i‘ke’eﬁ"’céntrglfdi'tﬁhe’(a;t;_v",_the_;g.»,have_;;.,and“;to
oxtend control. outeide of ‘theis ‘boundariey, This has resulted -in. Thec won oL
Spread of public control in one form or another, starting vith the lest

war, going on with Increasing momentum right on betsyeen the, tyo wareg; . L

through this -last var ama Boing'right on’ ’“qdjfh'e';Qresg'x;t;.‘z_;zognenjb.;.g Thig, =i iuis

is & new factor..in ‘the::supply- problem,” ‘ThHe' phblic is. teking control of . .
18 nérrow oriprivate initietive:

AT

e R R 4 R Rt RN had
e REa ¢ ‘

tion and that lfl.{ﬂeti-on:pass-ingf51&%&5?"‘&53}?’&&31."' day €5 bring mineral paw. .- o
materials .for the bomb-uu&ér:cbﬁtroltf*wéﬂcaﬁgpégsu;éfﬁhgﬁﬁﬁhgge:minarakeﬂ&* o
&re going to be. com‘ple.tely'n‘atibhalizé‘d';' ’tﬁei‘-téhli’..éﬁesﬁon ig. whether ... & .:
OF not they might be, in addition, }hteri;a,tio‘ii:'a“;;f:zéd..; B P

ene; ,,uigﬁikiné;ill@strationnof B anno
trend that affects the entire minersi Tfeld in yarying degrees. . Look-:. 5. i
ing forward to the futyre or Prepardtion rop .'wé.fé_",,"_,\igéfca:’i,_sge 2t onee. that: 5
the problem is Something entirely 'ﬁifféi"‘éht‘frc'm,jhé one that vag facsdq .. e
In the past. It 15 not g case ‘of going around Yo the :dgvartaent -gtors . L
and buying the necessary - stuff over the cduriter or going to .any-othey i
Source and .saying, "je have . to have go ‘wany tons .of mengenese to -fight .-
the war," 1f Jou get your manganese op any other ‘mineral for the next
war, it will be becauss you have masde an mteszati,ogal depl: on the poli-~ . .
tiC&l level. Lt de e e L : S R SRR

Now with a fev of the Beneralizations as’a background, let.us view
Some of the gbvious: hings that mist be done in the nexti var in yegard: . -
to minerals.;? ;- il e \,‘ T P ’ T - Sotegls

OF course, there myst be the usual calculations for requirements
&nd supplies in sight. It is not a simpls prodlem of two -and two ‘making -
four. The problem has. wany. shifting variables for which nobody has yet-
developed the mathematic equation to give ‘the' def'inite answer,. T had
occasion one day, at a weeting, to listen to a discussion on ninerals,
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based on the thesis thet two and two make four. When I questioned this
sesumption, the speeker looked at me in emazement. He said, 'lDoesn't it?"
And I said, "No, not in Washington, in these days of wartime.” You
start by adding two and two, but you have to add this and this variable
fagtor and pretty soon you have so many veriables that you cannot solve

it mathematically. I merely want to emphasize the fact that the study

of requirementes and demand is going to be complicated to even & greater

- degree in the next war then it was in World Var II.

. Next, we want stockpiles. We wapted them in the last wey. Unfortu-
nately, we had a poor start due to the fact that Congress was slovw in

A making appropriations. We got around some of the worst trouble by the

fact that industry had been farsighted, had seen trouble coming, and hed
stocked up pretty gemerally. That was the cushion that carrled us over
some of those early stages of preparation in 1Sk0O and 1941.

As you know, there is now a stockpile bill in Conaress which has
been revised several times. There is a good deal of pressure. back cof it.
Tt is stated in pretty good form, I think, asnd meny of us are hoping that
that will pass. But there are a lot of other important measures in Con-
gress right nov and as the war recedes into the background, the enthusiasm
for that type of legislation is fading day by day. Frankly, gt this
moment, I would not bet very much on the success of that bill. That is
Just my general impression, Just because there is not beck of jt--per-
haps I am talking too much the same kind of organlzed political preasure
groupé that are back of several other measures. The stockpile bhill 1dea
1s backed by the Army and the Navy, to be sure, and has a scattering of
public support, but political organizatlon for its passage, outside of
the Army and Navy, Just does not exist so far as I know.

But even if we get the money which we hape for; 1t will not be
poseible to accumulate stockpiles large enough for real secwrity. The
size of stockpiles needed in the last war will certainly not be the slze
needed for the Iuture. Demands are going to rise out of all proportion
to avalladble supplies. It begins to look as if it would be impossible
for any.nation, including our own, the strongest nation In the world,
ever to acquire enough minerals to win a war, The requirement is Just
too big. The world's total production is not enough to take care of
stockpiles vhile at the same time supplying industry. At the present
time, there are industrial demands for copper which seem to be in excess
of the world capacity for the immediate future. .Our govermment stockpile
is being drawvm upon. Vhere is the copper stockpile to come out of that
situation? Imdustry, of course, will have to take precedence.

Emphesizing the inadequacy of stockplles, I do not mean to say we
should not try to build steckpiles. In. other words, partial preparations
are.a lot better than none at all., I merely call attention to the fact
that a stockpile big enough to win the next big war, which will be a
world war, Judging from the results of the. past, will have to be & stock-
pile of practically the world's reserves of these minerals. You Just

~ cannot transfer that much material intc a stockpile.




There; are .other: forms of «stockpilings- we might’ call them that THers,
is the problem -of the maintenanch: of: réserves and’ prcduc%ivé capac¢ty 1&‘
all of our mineral products. -Here ths Armed Force#'van be very. helpful, =
There is, for: instance, the problem-of extractlonof manganése from‘l,i‘f
‘grade deposits. *There is the. chrowe’situation ‘out in’ ‘Monteana’ where -
big ore body.has been: dBVeloped, : We fovnd how we'can take tﬁat chiro
out and conceatrate it;:-but thé contsntrated product is" tOO hlgh 1n“i_,n.
We have gone far enough to know. that chetilcally we can” & gotethirig £
change the iron-chrome ratio, but the process has not been esteblished. |
This mekes: the; difference Jbetween sufficiehcy ‘and insufficiency in chrome 'f,:a,
for the next: war./ I:do not:know ifitheére 1& -encigh in it ccmmergially, -
vhen we resume imporiting:from the chief low-grade foreign sources), ﬁo L
werrant any}prAvate -company - 4n: carrying on- the research and inves+igation ?;ﬁ;,j
that is necegsary. - . .2 J3 e

R Py :x.;:;'.;',' :
S PR U

I was interested to note that the chairman of PV A., Mc. Davies, =
stated in Congress the:other.day that indluded in the necessary war ~ ' -
preperation wac govermment.egxpenditure on the exploration of the tide-f}:{f‘,f'
lend aregs Jjust recently ascquired by the United States by:edict, off .0 " .
the shores. of the comtinental shelf. ‘He said that vrivate capital caﬁf T
not do it;. that the . U.S. has not enocugh ¢il for the next- war, that the“w L
U.s,. Government ought .to.. go into 1it. This is otily cne’ ‘of ‘the m&ny T
1llustrations that could be given of - the types of’ things which are
sary in prepara&ion. "

Mr. Davies also puts government‘expenditure on- eynxhet*c oils ;n tl
same category of preperation.. That. is the taking of the oilse: out ‘of ff
coal. The Government has alrsady appropriated quite &' large sum*to thef}v_ B
Bureau of Mines for this purpose, -The Germanhs have already gone quite’*’ o
& wvays on such research, but Davies recommends tnat the milltary follow .
up as a necessary security measure.

of course, when we . start 1o -use that term-"securitj" broadly,
can spread it to almost any'of our human activities.

Another problem 1s that waste, whloh; in a sense, is the other side ;
of the problem of acquiring new reseurces. If ‘we cen stop weste, we have
added just 8o much to our reserves., You are8ll familiar with the fact’
that there are wastes and:that it is possible to do someth;ng about - them.-
In oil, for: instance, there are conservationlavs controlling production '
in eight states; in eleven states there :are done--in Illinois, for ,
instance. Here is something that -calls for public attention, ahd aga:n
Mr. Davies throws it into the security classification. ' *

I also direct attention to enother security problem that arises
more or less from our present war experience and the goneral’ advances of
technology and.that is what might be called the by-product problem .,;.
Increasing proportions of minerals are coming from mixtures ‘where one L
mine-al is & by-product of the. other. . This makes the problem of acquf
sition of ores more and more- difflcult. : .

I might give you just one i1lustration--vanadium. Venadium is 2
nineral which 1s short in commercial production, but we do know that
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.vanadium occurs in the titaniferous iron ore vwhich 1s mined in the
Adirondacks. Vanadium also oceurs in the: phosphate beds. The Geologl-
cal Survey did a fine plece of work during the war.in localizing the

high content vanadium layers in the phosphates. Some extraction has

been found possible, but it is not proved on & eommercial scale. I
that problem could be completely solved, it would put the United States
on easy street in that particuler alloy mineral, Tt would be mined as a
by-product in phosphate. In phosphate beds are nickel, cobalt, molybdenum
and finally traces of uranium. OCh, yes, I left out one other element.
When phosphate rock is procesged to make commercial fertllizer five to
8ix percent of fluorine is lost--an importent acid constituent of modern
technolegy. No one yet has found a way to recover the fluorine.

- It Just happens that quite & number of minerals which we are short
of may be recoverabls as by-products and should be considered as a
security problem. Commercial companies will go a certain distance, but
unless somebody puts on pressure, it is doubtful whether the Government
will go far enough or whether funds will be available to carry on all
of the research necessery to solve problems of that sort.

Another element of security is the necessity of knewledge of foreign
supplies of minerals. Lots of work has been done cn-thet. We were ..
caught napping in.the first war; we Just did nbt know. enocugh about
foreign supply. .We went into the recent war with muych betier knowvledge
end were able to act more quickly, but we did not solve the prodvlem .
completely. There are some geps in owr information even now. It is
a big world and there are meny things to be watched.: Thig _ig far up-
on the list of items in the preparedness program. .- '+ ! - - : -

The acquirement of foreign supplies is involved with the gquestion
of nationalization of minerals toc which I referred. Americans have been
more active In exploration and development of mineral rescurces than
any other natlion, The British have been the close second. The two
nations, between them, have been responsible fcr the development of an
cverwhelming proportion of the world's mineral supplies, but Americans
are finding it wore difficult and the British-are finding it mcre dif-
ficult to carry on, because the doors are being closed by various
measures of nationelization. Obvionsly no American can go in now and
explore in Russia, but in some degree.the same situation exists all
over the world, and it 1s getting worse every day. Access to foreign
sources’ looms as an importanx security problem, ‘

Mineral supplies must come from all these foreign countries, in an
increasing volume, instead of from our own beck yard, we must heve con-
trol of the sea. I have always been a disciple of the idea that con-
.trol of the sea is a very critical feature in world affairs, but I think
developments in our minerdl field have clinched this idea. I do not
think it is possible for any nation to win a war without control of
the seas and access to foreign mineral deposits. i

The problem of mineral supply in its foreign aspects is passihg

pretty much into the political field. The Atlantic Charter, you remember,
went on record for freedom of access, and in many public announcements

-9 -




var fous -grous ‘have stressed freetom ofs access, eguality of:oppdriunity,

- freeddém ‘61 international trade and soion. Presumably, some: £ffort: will

be ‘made-t0 Yerch these’ objectives  iniforthcoming economiv ‘conferences:

uhder /the' U. N, But so far~-perhaps:T am overstating-=we are mtanding

in the ‘gtdelidned shouting for freedom of access and Hrads; without :com~
~i{ng to grips -with the realitiles of world trends in: the mineval field),

“ gome-of which:are irreversible. . What L] needed is a: program of! aﬁjustmg

-"v:iour program to these trends. R s RS

v~ Pm'-\ boeoa
. . U PO

It is an enormously complex problem. ‘We. are not: get’b‘ing ‘miackhelp

cldne places where weo sHould have it. . I cited the fact that scme western

niners do not like cur-depletion talk‘..' I should-also like to citeithe

fact that they do not like the idea of making a deal with foreign nations

- for minerel supplise. ' ..They say 1n effect that th¢s is &an sffort to
tlfl° domest:.c production. . :

e I.n ma.ki’ng bargains :E'rlom the publlc staad.point as to vhat .is need.od
by the U.S., the military have & very great responsibility in seelng -
to 1t that the security aspects of that problem are taken care ofiy .

Another problem -might be dlscussed under the general heading of
sanctions, .You can call it the stockpils problem in reverse. - -It is
not only necessary to get vhat we need, but it is:also necespary. to -
gee ‘that the other fellow does not get what he mneeds. W& -did it to. -
Japan and Germeny and we are talking-about doing the same:ithring for the
raw materials of the stomic bomb. - The report issued byiDean :Acheson -
and Mr, Lillienthal from-the State:Department the wther.day emphasized
the control of raw materials; they -put 4t as number one on the program
for control of atomic energy. It 1s a problem that needs & lot more
study than it has. been getting. . It is an-enormously:difficult.éand com-
" plicated problem, particularly when we remember: that. more. ami. more of
our mmerals are comine; from byr-products of oth“er minerals. R

= Af‘ter we have done every'thing poss ible along *the line I have dis-

- cussed, ‘I do not think we have done encugh to assure winning the next
‘way. 'Even with stockpiles in the next war will not have ‘enoughioil; -
or enough copper or enough of fifty or 60 or a hundred minerals. Ve -
must have access to foreign sources. I do not know.whether or not we
can acquire sufficient control abroad to:become really prépared. .If-
ve -maintain our -close cooperation with the British, we can do better
beceuse they have a very large control of world resources. It has been
estruated that betwesn us we control nearly three quarters of the world's
“‘mineral ‘resources, -Whether that flgure is right or.wrong, it is stiil
& very . .learge proportion,-and iAf these two countries hold together,

they can get pretty far along ‘tovard the degree of control necessary
to win almost any war B particularly if they reta*n control of” tne oea.

In. conolusion, ve ‘are really facing a problem of a magnitude which
seems to require something of the'nature of the United dntiocns.  In.
other woirds, the rav naterial situation ssews te he azediug into a
complexity, not capable of solution by eny ione .nation. but to be capable
" of 'solution only by .real ‘internaticnal cocperation. At.the present
stage,:the. U.lN. ‘18 not in a pesition to: do this- Job. It dis questlcnable
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1f it will ever be in that position. Ituis_a_qontinuous_followfpp Job
throughout: the years. . R .

Iwill conclude with a rather obvious statement fhat the growing
magnitude and complexity of the mineral problem, both for war and indus-
try, is hecoming a tremendous deterrent to war.

GENERAL ARMSTRORG‘

Dr. Leith, I think that the naval msmbers of this class have Yeen
exceedingly gratified for your adherence to that theory of the importance
of control of the sea. You will notice we have 20 representatives of the
Navy here, and I think that theory 1s very interesting, Doctor Leith,

- and one in vwhich we like to beliseve.

However, considering the land masses controlled, -8, the present time
by Russia and the contiguous countries that are constantly ceming more and
more under her influence, and assuming that some day she may be controlling
all of Euwrope and all of Asia, dces not that make her far more self- sup-
porting than the land mass controlled by the United States?

IR, LEITH

Well, it would make her very much more self-supporting then she is
now. If all of Europe should be put together, I doubt if it would be in
any better position or in as good & position as the North Americen con-
tinent, for instance, or the two Americas.

. And I will say, furthermore, that .so far as the mineral position of
Russia is concerned, I think it hes been very greatly exaggerated; that
ig the impression of some of us who have been trying to follow it for

a great many years. Granting that she has great manganese reserves, oil,
and so forth--when you remember that 1t takes over a hundred minerals to
meke the modern machines, in this modern industrial age, there are
tremendous shortages and the amounts available are not up to a high in-
dustrial standard. :

Let me give an illustration. You cannot fight a war without iron.
ore--and a lot of it., - You need & big steel industry. You need a big
regserve of iron ore. The Russians have not yet developed iron ore on
a scale at all compsrable to that existing in the United States. Scme
of ths ores that they were mining during the war were not all high grade
and they: needed concentration in order. to meke them usable., But I want
to call attention to the fact that the best and highest grade of ore in
all Rusala is small potatoes as compared to the Lake Superiocr reglon
ore. One of the vice chairmen of the Var Production Board had charge of
exploration over there. He had twenty-two American engineers with him.
When he came back he said, "Yes, the Russians have a lot of ore". I said,
"Bill, what do you meen by a lot of ore?™ 'Well", He said, "I will put
-1t in the category of the Geogebic range, one of the smaller of the six
iron ranges of Lake~Superior‘” - i

When the Russians start to draw on those resources to mset develop—
ing industrialization, then they do not look so big. And I could repeat
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that 1llusfration for other minerals. Russia could extend a long ways
into China; she could extend to other places, but give me control of the
sea and she can have all control of the resources of most of Eurasia.

[ ',. R

QUESTION:. . o oo o

T would 1ike to ask’ a question on Alaska., I think there has beeu ,

extent has exploration gone on there and what do they have there9_ .

. DR, LEITH;.

S That 1e a_very much ezaggerated s,atement Alaska, of couree, has
been eyplorlng resouroes and’ natuxally 1% has’ minerals, but there 4ag not
been anything big or striking and new there Tfor'a. lpng whlle. There are
undeveloped coal reserves. Ve made gquite an effort” during this war to
_find some new stuff up. there, but we did not zet it. , The Governor. of
- Alaska came dovn to thé Ver, Production. Board, and wanﬁed us td_spend two.
. million dollars on further exploragion and development Ve submitted
" this propogal to. the” Geological Survey and Bureau of Iines.‘ They had
already been dpingtquite a.lot’ in Alaska and they could not see how vhey
could spend more than & half’ million. "We got that appbopridtion through
and work has been continued for several years. I happen to knqw.gbout.
1t because it ceame across my desk. The result does not amount to Yery
much,. , It is g emall Atem in prepa:atioq of industry Aor yar. o

QUESTION: | ,j?,_{[;?;";:2[4;;f5;“f;‘ f?n‘“j”ﬁf-ﬁf“n;;:ff.ﬂ‘i,;i P

Dr. Leith, I may give an example of my lack oP‘knowledge of phys1cs,
but I thought there were legs than & hundred elements, and I belleve you
spoke of over & thousand dlfferenx kinds of mineral what *s tne .
relat10nsh1p°

DR, LEITH:

St - .- oy . o P RO . - et

Well, the elemente are combined in, all kinds o‘ proportions to wake
up &ifferent minerals, For {nstance, & dozen elements could make a
hundred minerals by different combinatione.

QUESTION'

.. Doctor leith, you referred to yourself as & “"hard rock geologist",
but’ you also strayed into the fleld of oil, in considerable aetael.

DR. LEITH: _
'iny bquQotation, eir. ;
QUESTION:

I happened to be wlth an oil ccmpany 1n peacetime and 1t was the one
company in the United States that did not subscribe to the theory that we
are running out of oil. The last report that the: Sun 011 Conipeny made

BRI S DR NORE [
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showed--according to the report--that there were better and larger known
.01l reserves now than ever in our history. Our own drilling and ex-
ploration has increased our own known reserves, I think, about 15 per-
cent in the last two or three years. Would you care to comment on that
contradiction? :

IR, LEITH:

Well, I can simply refer you to Davies' report which I Just happened
to read last night, in which he rather flatly contradicis your statement
for oll as a whole. He concedes the fact that there are many discoveries
but Just the same he claims that the rate of discovery i1s falling in
proportion to increases in production--he publishes certain psragraphs
under Proportion of Reserve to Production, Always remember that produc-
tion is rising and it is a question of the relative rise of rgserves and
he draws these inferences. I have followed oil exploration for a great
many years and have & commerciael interest in it, I think a great deal
depends on how you state these things. We are not finding oil quite so
fast and the oil men respond and say, "It is because of war conditions,
We could not explore", There is more wildcatting going on this minute
than during the war and before, and o0il discovery 1s not coming through
in the necessary volume. They are making discoveries, but I am willing
to concede that the curve of dlscovery is not maintaining its proportion
to the rapidly expanding productiocn curve. Reserves are not dbig enough
for the life of this Nation.

QUESTION:

Doctor Leith, during the war we developed & great many additionel
resources in Mexico; could you give us some idea of the exploration and
future possibillities there in Mexico?

DR. LEITH:

Offhand I could not give you anything authoritative. I have followed
it more or less. That was pretty much the work of FEA. They watched
those developments. They subsidized production of zinc, lead, fluorspar
and so on. My impression--and here again I wouléd want to check on that--
was that the results came far short of some of the expectations.

GENERAL ARMSTRONG:

Dr. Leith, I want to express the thanks of the Industrial College
to you, sir, for your very valuable contribution. You have given us a
great deal to think about and jou have stated something that I am in
agreement with and that is that the function of the Army today is to
prevent wars and not alone to fight them; and I think the Industrial
College, in its training end plamning and thinking can beé instrumental
vhen we are backed up by experts like yourself who will help us and direct
ocur thinking into the right channels, I am very grateful to you, sir.
Thank you very much.,

(20 May 1946--200,)e
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