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GENERAL ~TRONG: ~ 

Geontlemen, we are all familiar with the fact that the mineral re- 
sources of the United States have been seriously depleted as a result of 
~orld ~,~ar II. Captain Harming attbnded a meeting Of the heads of the 
copper industry On Monday; I think that the story he brings back-~I • 
believe most of..you.~e-familiar wlth it--Is one that is not very 
encouraging. , . , .  - 

How much In~ustrlal mobilization anybody can accomplish I~ the atomic 
age remains to be seen; It may not be much; ~e may have to fight a war 
wlth 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 reso'~rces. He has devoted hls llfe to that subject. He has had 
many outstanding positions; in each, he has used his e..~pert knowledge of 
ra~ materials. He was the Mineral Adviser to ~ the Shipping and War In- 
dustrles Board In 1918; Mineral Adviser to the American. Commission to 
Negotiate Peace In 1919; and Chairman of the Mineral Inquiry from 1929 to 
1938. In order not to delay hls talks I wlll not go on tel%ing you of 
how ~ ma~y boards and commissions he ha~ been chairman. In conclusion, 
gentlemen, he Is one of our outstanding authorities and it is a privilege 
t O ~present to yon Dr. Charles K. Leith, whose subject thls morning is 
"Minerals In the next war~" Dr. Leith. 

.( . 

DR. LEITH: 

J . _ 

I do not propose to burden you thls morning with any facts and 
figures. I ass;~me that you have been getting them on your own. ~<ith 
• your permission, ! am going to let my imagination run a little bit Into 
the~.mineral problem of the next war. I hope I will not be here t(~ see 
it, and i hope none of us wlll be able to check up on some of the things 
I may have to say. 

The atemic physicists have*recently been pretty active in trying 
to save the worl~ by discussing not only the physical but also the poli- 
tical implications of the subject; and It Is too much of a temptation for 
me not to attempt a little contribution from the standpoint of a "hard 
rock geologist" dealing with mineral raw materials. 

Now as General Armstrong Just said, minerals are important for war. 
They are the materials of the machines of war. They constitute the ma- 
terials that drive the m~chlnes of war. They are the basis of communl- 
cations of all kinds. Minerals appear in every phase of the ~mr activity. 
It has been estimated that 90 percent of the weight Of all materials 
going to war is steel. ~ether that figure !s exactly true or not, I 
do not know, but it will Convey ithe idea of the large proportion of~ steel. 



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 hot,equally ~scattered ~ 
over the globe. They are very unequaily 'scattered~,,~.an~_th~t applies to 
all but ~a Very few mlnermls. ~Over a ~ hund~, ed~.~:inerals were..,tased~,inl,0h~ ~" war 
effort and 'ver~ few of' the'~ are reali~~wldeBpread* .~n. ~,-~wjn Coun~r..~. ''~ "~ - 
In flghtlng.'the war, it Is'necessar~.fo~'r ~ny nation."to~:~o~.il~z~"m~i~e~fal~ - '~ 
from the far parts 0.f the ~ world. We'~o~seives in ,Wo:~l~ W@V. *~ i,m~rte.d qC'~ 
quantities of 60 different minerals in spite of thefact tha~J we,~f'~re ~ the ~ -:"~ 
richest mlneral, country in the world. ' ~o~en demand reaches the ~cale of -~:~'~ 
a ~4orZa war,'it Is- obvious that World mobilization of, mi~,eo:ais~.is, n ece~p 
~ sar~y~ ' :* Yn': World . War, -:l we ~ere. not, B~.C and strong ..~n~ugh~ In/:m~l~er~i~%~, 
do it ~ ourseive's; it ~t.oQk. not only. worTdmobili~.at~on ~%~t...a~9- th%'~:c~..n~trD!. *~: 
of the sea, In World War II, mob'iiiza~i0n!w~s on a-~st.iil~u~r~%Sda~.~i+~i: ~ :~ 
and, I presume, you will a~ree, ~f~f we are~Unfor~unata,~en~u~i;itoi~-L~t~ilj/ 
another" War, it ~ill~ ~e~the: l,a~t mobilizat ion look small. 

mobilkz~tlon .Of :mlne~al reso~c~s '. ~i:No'-~'Blllzation~ .on~.a, sca.!e. !argO- :* '- 
en0u~ to '-l:i~k::•the :wor:!d-is" polssibi.'eii'3~itl/Out control :~f c~he iS~.~/~.~•~n& .ac-:-i - 
cess t6 15, 20 :dr 30 different nationsv :Or~:'.c~uld :d~y~lo~ t h~.-,tihlmsis;:. : 
We cannot H~Ve-,radar wlthout qUar%z' C~ .s~al ~ av~llabl~,.i!o.~y .~lU'. "~raz:i!; ~;~'".i 

list, Lnc!udlng~ some., of .the m~terlal..~ for ~he-'.at~mlo::.b0m]~ ~O,:wh.i:.c.~ I•y,.~ 
m~ke some r~ference later, i ~. i:i .' :~ ....... ~: .:. :~ i .: o:,...,.. . ~ ~::~ , r,~i, , ~/.~" ./ 

Now we have that general pictUre in front ~f,~us,; .,•In the ~.mrst place, 
the general importance of the minerals for war; and, second, the necessity 
to mobilize the world minerals in order to win the modern type of •~;ar. 
These Wars .:are not, litt&e wars where we can dis minerals ore out: of the 'L'I 
back : yard and l~ck the n~xt" fellow in~ia~Ing- machines. :of.-~ar. We., liter- 
ally must have access pr~ct.!cally:to ~]/e ~oie"world•:an.d So c0n~roi of 
the sea is avery important elelent, '~ :"- ':" ~.*"~... : ~ .i ~... . "" " 

Just recently I was interested" in r~a~Z ~.. commentl on "Time* •about 
Haus.hofer, the father of geopolitics, who had a good deal. to say, in d~_s- 
cussion~ a~ t~ .Open'.~.~.o.f .the war. "Time" says : 

........ " ;"Acoo~di~g .to ~the laws of geopolitics, German land p0wer defi~e.d sea 

'~ :While"this"is a.str'ikir~ st&tement, l-%h-lf~k that. i t should.he challeP~ed, 
• ~ tlmepermltted, I would llke to ~discuss ~.'th!s quesotion...of.lian~.il.masses 

"" V~rSuS sea power, and. lam temp.t~d:to~ Wm~#'~mome f~!rly. ,.e~tr~.~.. s.t"£.t.~nts. 
I would b:e willing to let aLL of the Eurasian land :arela~ go .~der Ldne"bon- 
trol," bu~ :. give me. t.he rest, togetl~er' wlth-control ~.of..~th.e Sea.,: i.,ana ~.i 't~ink 

'~ thati~ wd~id win becauseof the p0t'entlal.m~biliZa~ion'.of.,minerals, 

In approaching the problem of mineral supply for the nex£ =w~ ~ ~ 
might review very briefly some of the lessons of World }Jar II. General 
Armstrong has already referred to the very great depletion of minerals. 



Production was so accelerated that we made quite a raid on our mineral 
reserves in the First l..rorld ~.~ar and a bigger raid in this war. It alarm- 
ingly shortened the .lives of our reserves of a great varlet y of minerals. 
You have the facts and figures. It is a simple matter of arithmetic to 
~how that when 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 Mesabl 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 war materials, 
we have made very large raids on our resources with the resWlt today that 
even such minerals as iron ore, copper, zinc, lead and finally even oil, 
which we supposed was sufficient, are not now sufficient to meet our full 
needs. ~. Davies, the other day, made a statement on the oil situation. 
He is the head of our ~ar Petroleum Board. He said that this nation is 
no longer self-sufficlent in oil. 

To those of you who have been following this situation closely, 
it must seem incontrovertible, that depletion is going ve~'y fast and that 
we must rely on foreign sources for increasing proportions 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 editorials 
on the subject that the ~ashington crowd is trying to :'sell them do~ 
the river '; in the interests of international trade and not supporting 
the western mining industry enough. They say that all this talk about 
depletion is "bunk"; that all we must do is spend a little m0remoney in 
thi~ or that county or election district to give this country all it needs. 
They say that there have been these scares and bugaboos before, but look 
what we have done--how far we have increased production. As a matter of 
fact, that attack, when it takes political form, is in some respects a 
very serious threat to the intelligent ~ndling of the p~oblem of the in- 
evltable increase in use of foreign minerals. 

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

Discovery used to keep up with depletion, but ~ it does not anyL more. 
The rates of discovery for practically every mineral have been falling 
steadily now for a good many years. That generalization is also denied 
by some people. ~ney say, "Well, how about thi~, that, and the other 
particular discovery?" I think that when we put those discoveries in 
perspective of size and take the over-all curve of diecovery expressed 
in tons, we cannot get away from the fact that that curve of dlsccvsry is 
definitely falling. 

In World War II, as we did in World ~[ar I, we moved heaven and earth 
to m~ke discoveries. ~;'e started exploration all over the place, offered 
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ver~ ~h~ ~p~ICe~, and'~put~ . great ~pr@mium "~ on dls&overy. BuS .• the:' ~su.ltz" of 
, diScoVery In~'he last' ~ar~as ~ ~ ~bhe- f~rSt wars ~ were n,t ~ at i all~ imp~'ess~!ve. 

Y0u ~ have hear@ a grea~:~d'eal " about-'~tRl'~ana that development,: but~-~p~U~@~ ~ 
in terms<of ' ov'er-al~%c~u~ge %his~enormbus extra ~ effort did not~ bri:ng 
abou.t a progCrtiona!, ~esu~itY ~ L~ .~ terms.~of percentage, ~ It was a~ vb~y .~ sfyall 

- Some 6f- us • ~h6 ~ough~ we ~ kne~i something about the' physical- ~ack~-• ~]• 
--~ound~'in ~ ~his countr~/ithought we. knew where the principal ore. b~>d±es~' " 

~p. ~ We were skeP~:icai ~ from the start ~bout some of ,these .~ movers 'to-'e:~, 
pTore, "I OBme~•do~'~ere to the. first meeting of the Defense" Council at. 
~hlch ~we started bur planning--that was I~ June ~940-'-and from that tlme ~ 
on, we were I overwhelme~ with development •projects of various kin~s.. ~ Re ~ 
quests for help ran into • hundreds ~ of millions of dollars. We •'had to.~ 
spend quite a lot of our time in fighting • off what •seemed t~ us to be • 
crackpot ideas. 

• "~• On the other hand3 no one can be sure where he can make •discovery so 
~e conceded much leeway to that kind of exploration, • and we did ma~e~ ' 
contracts that aggregated tens of millions .o~ dollars. In some mases they 
~ere "def~nlteiy against our better ~' JUdgment, but Just to play safe the 
record has shown, I think, that our judgment was not very far off and that 
the'So here and startling things Just didnot develop. ,~ " ~ •~.~,~ 

• Then we went i~Tor e.xtractlon of ores from low-~rade sburces. We I-• 
did~not have much hlgh-grade ~nganese, but we had q~ite a lot of lo$~- 
grade'-_m~oganese# ~ so naturslly ~we ~ent-at that; we tried it in t~e first 

~ ~ar and di~ :not get far; we tried ~t again in the second' ~.~ar an~ spent 
a ~ good many millions on it; we got a little further; but .not-'very~:~mch.. 
we have`..not solved the problem yet. We found out ho~z to. do s0me ~ of these 
th~ngs at very hlgh cost,, but: the 'problem of~ really- extracting manganese 
on a 'large ~ scale .~ -Is ~, still unsolved. : ' ~ ..... ' ..... 

You are familiar wlth the effort we have made, in the recent war, to 
get aluminum out bf clay because of the cutting oTf:o~.-.~he Caribbean 
sot~ce of bauxite. " Al-so-~e worked on the expl~ation !of. :domestiC' bauxite 
the use~ bf low-grade depbsits.. And yohar~ fami~lar ~±th~.~he fact that 
someth'Ingllke--I Jlus~ geheralized--,fifty million' doll ~ have •been 
spent on that ty~e of study. 'Four semicommercial plant~'<Tor extraction 
of alumlndm from ¢iay ~and ~ ,thus :lo~T-grade ~ sourceb,~ pl~ts:~ little larger 
than pilot • s~ze, have: been started. }~qat is 'going to happen to •them I. ., 
do not kno~. ~.~- I~'fs one of"the problems of ~yar p~,~pargti~n. I want to 
emphasize the fact that the problem has not been solved today. There 
are a~ll • .~In~s of pilot ,~ant and .laboratory tests which point • the way, 
butwe are.q~i~e a long' ~ays from having proved a pr.oc~ss~ which is ~cap ~., 
able 0f operation on a ~farge. scalb~, with anythln~' less than an exc'essive 
e~:pendlture of cost and :equlpmentL~ •- ,~. ~< 

Another ' feature of the last war, which is also a feature of-the first 
~ar% ~ was the use of ne~ mine~als,~ulnerals •that had not before been re~ 
garded as important for industry. As industry gr. ows, .t~chnology g~ows •••, 
with it, and there is much greater variety of needs of all kinds. Most 
~of the-techn0!ogical • advance~ res~l~t In~-~-equirements for new mlnerals, 
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such as new qualities in al!oys~ which can be met by using, things that 
were not used before. We used about thirty minerals, in the recent war 
whlc.h were,seldom, If ever, hearl of in the last war, and thirty is a 
pretty conservative estimate; it all dependa on how you want to divide 
them up. into species; they could be so divi.ded 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. l.~ereas about a hundred minerals 
wlll now cover the principal needs, .for either industry or war, It Is 
perfectly certain that It wlll not be long before that number will be 
200, 300 or 400; I do not know where to draw the line. Ther~ are two 
or three thousand mineral species to draw on, and if we get .Up to a 
thousand, we are not using this old earth of ours fully--using all the 
varieties of minerals available. 

The new minerals, perhaps not so much-talked about, m~y be used In 
small quantities, but iu~ 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 small, It is important out of 
all proportion to the volume. ~ 

I remember several times when I was with the WarProductlon Board 
that the Army or Navy requested certain minerals of which Me had never 
heard. We had to hustle around to get a mineralogy text~o0k to see 
what they were. You might have thought tha, t the war had to stop in 
another week unless we were able to dig them up. 

Another great effort was made In thls war in the direct.i~.of sub- 
stltutlon. We substituted silver for copper and when one ml~mral got 
short, we tried to substitute something else. ~.rnen 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 llke merely to 
emphasize one fact. During this war, the preceding war. and the inter- 
val between, we have had some rather startling and~strlking substitu- 
tions and a good deal of~ talk about them. But Wlth all the substitutions, 
the demand on the pr~msry minerals has not be~n materially affected. In 
other words, the curve of increase of consumption has rls@n for every 
mineral. We cbtuld put on a chart here a series of growth curves Of 40 
or ~0 of our minerals, All are steadily rising. All. s'how variatlgns 
from year to year, but I defy any one .to,spot wherein came a subStitu- 
tion. An ezJceptlon is c~al, which reflects the substitution of oil. 

Now you might ask the question, "How about the raw lmaterlals of 
the atomic bomb?" In other words, if that form of energyIs developed 
to the limit, what about the trend lln~s 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 am pretty thoroughly impressed with 
the idea that thls world is going to keep on using more and mol~e of 
everything, regardless of substitutions; and if I had tomake a guess-- 
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 a 
larger scale than before. .: ',t' 
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If ,we are ,~r#.ong, ~bout. this ass~mptloh'-and +i~ ~ ~n ~he fu~•:~h~r+e+~ •~:~: i.•:~ 
a + convergence on the..use ofi-atomlc, ra~ mater~is ....... 
~a~, lessening to sOra~.~exte :. ~ ..~.., both far i~d~,tr .~d ~. • ~'..~ 

• . . . .  . n t  t h e  u s e  ~ z  t h e o ~ n  ~ ~ . . . . .  : . . . . . . .  Y . . . . . . . . . .  
f latten~n6, thei ~ ~ d  ~ l i n e s ,  i t  woul~ ~ . * . t ~ ~ e ~ ~ a t e . ~ V .  i a l . s j ' ~ e r h a p s ~  ~. : ..~ :.~..;:-~ 

oz supl~ly... In :P~.o~Qrt~ .... .. }~ ~-~o one .nature. of.-our r , . . . . . . . . . . .  . o ~  a s  . t h e - ~ a  ~ . . . . . . . . .  .~...~ , _.  , . ~  . . . .  ~, . . . .  P o b l e m +  , 
P Y means that.the~. ~obl - f .... ... ~ "¢ • g .,': • a~-u-rani-.~.it ~i ~ +;, 

. . . .  ~. ~ e ~  o _  " ~ s c o v e r  • ' u  • : . . . . .  , . .  . . . . . . . . . . .  m . . . . . .  
qulrements . a n &  so+~ ~ d ~ l  b'e the ' s a ~  ~-~-e~ ez°p~n+!~ . ~ ' z . s t~ ,  i . . ~ u t & ~ : ,  re~ ~ ;'::.,:•,Y ~' 

• . . . . :, . . • . ~  ~ . f - u u ~ , e m  ~ , , a ~ d . , ~ r . # i ~ a ~ . . l . . y . . . . o n e  . . . .  , L - t h a t  will not displaae the old ~roble)n oY ~e~t!ng. + .inC~e~, quan%-.i~ies.., +..:::--. ~<: 
of other minerals.., i, :,:.:+. :, ~.~., : ' .,~i .'.:~".: .!' ,~+, :~ ,,~: .~.....~ , .. . . . . . . . . . . . .  . 

N o v  I . w o u l d ~ L i k e ~  t o  c a i l : ~ y e u ~ ' : . a t t . 6 ~ t l ~  ~ .. : . , , ,-  ,, '. . . . .  , 
t a k e n  i n t o  • a c  • . . . . .  , . .  ~ .  t o  a ~ o t h e r  f e ~ .  o - - .,,~ . . . .  . C o u n t  i n .  e ~ t t i n m .  , , ~  ~ ~ . . . - ~ ~  ;z~- ,  .;;.,:.., , . .~  ~ . :~ .  r ~  t o  , h e  , .  ,:~..~:.., ,. :....: +, 
~am, an& that Is"the s rea -~ -~ - % ~ ~  .oz .m~,~e~ai...~+&~p#:ly:~:.the n! --,;,,,'. 

p d of nationalizatzon oz mineral deposits the ~xt 
world over. As countries have }~aked up to t.he im 
n o ~  o n A y .  I " o r . . t h e 4 ~  ~ . . . .  + , . + , ~ . . ~ = . ~  ,. .~ ..~. ~ . . . . . .  p p r , t . a n c e  o ~ , , ~ ! n e r a  . • , 

- + .  . . . . . . . .  . , ~ - ~ ' z a a ~ . ~ e s  ~ t t l ~  . +  8 0  ' : ~  • : + ~ , , ; , . + , . ,  : . ,  . . . . . . . .  . . .  t ~ , ~ - . .  
t h e y  a r e ~  a b o u t •  t h e . - s a m e . - ' t ~  ~ S  ~ . , .  . . . .  ~ . ~  . j Z O r m  war.~ . p r . e p a r a . t  o n ~  - a n d ~  - - . / : - .  : 

. . . . . . . . . . . . . . . . .  - - - . o . . + , . a ~ y , .  t h e  - a v e  ' ~, . . . .  t -  .. thing about it,, ' .  . . . . .  ~ , - . ,  . -  -. ~ 5 . .  eald~ , . ; ' ! e .  st" + ~ '. • . . . . .  ' 

extend control o~t . . . P, con~r£1 .5~+ Wh.a.t .the~.. have-, d t 
s p r e e s  o~" u b  " b . . . . .  ~ ,  - z n z s  n e e .  , r e s u l t e d  . . . . . . . . . . . . . . .  P izc control i , - : . , ,  . . . . . . . . . . . . . . .  i~.th~ . . . . . . . . . . .  

n one form or another, starting with the last 
~ar, goln6 On ~ith Increasin~ momentum rlgh.t .On. be..~',>;een ith~ .~wo .wa~s~ .-,+ ~ 

~ay after da . . . .  i " . . . . .  . . . Z n g : .  e ~ e ~ d ' . f 0 r . . . & i v  t " . .  - . ~ ' . -  

• " . " " " : ' ,  :,;".'. ' + . . . . .  . . ~ *  ~ - ~  ::  . . u i . : " . "  .~. .,..r " i . i  i . " ( " . ,  7 • , / + / . .  +~, i . . . . .  9 ~ " "  • ,  " . . . . . . . . . . . .  

. Now this trend is brought to a head.and dra..matized.,by the ~rob&em~ , ,  
o~ c o n t r o l . . 0 f  : . m i ~ , e . r a t s  n e e d e ~  f o r " : ~ h e  ~ a t d m  :~ ~ ' ' : '  ' : . . . . . . . . . . . . . . . .  " ' ' "  

tlon and that nation,~ess ~ ,  + ,++ ,~ -+ . ,~ , ,+~+++  { C : b 6 ~ h t - Y o u  , S + e  '-this ha- ++ + " " 
m a ~ e r l  . . . .  " . . . . . . .  - i . , ~ .  , , , , . , , , , .~.  , , , ~ j .  ~ z t ' e r  c a  " ~ ' "- . . . . . . . . . . . . . . . . . . . . . .  a l e  + f o ~ - t h e  b . . . . . . . .  : .. , . . .  • • Z .  o . b r ~ z ~ . .  m i n e r a l  .. . . . . . . . . . . .  • . .  . • . . . . . . . . .  crab : n ~ & ~ r - c o n  - . :  ' . :  . . . . . . . . . . . : ~ . ,  . . . + . . .  . . . . . . . . . . .  ~aw. . . . .  • . . . . .  . .,.., 
a r e  gozng to b e~ c o m t ~ l e t e l y . r ~ t i e ~ : ° ~ ' ~ . = . ~ l e . ~ . c l . a n . . ~  e :+~.~.:e ~ t . ~ . t  ~ t h o # e ,  m i n e r a l - s , : . . , . : . . - :  

• . ~ . ~ . ~ .  ~ .-." • ,  _ . 

o r  n o t  t h e y  . m l g h t . . b e : .  • i ,- • .+ ,.-, ._.,  . . . .  .e.. _,o.,n~_ .y:: q~.es.~+~.0 n !~_e: . . . .whe.~her  . ...:~ ~;  . :-;. 
.•+ . ~ n . a d d i t + o ~ y  ~ = t e r z z a t i o i ~ & l ~ Z e d .  . ' • •  . . . . . . . . . . . .  

B u t  I . w o u l d  ~ i k e .  t o  Z e a ~ e :  i n  ~ o u r  m ~ h d s  . r ' . '  . .+ , : . :  :~: , : "~- : - ' -  : 

~rend that affects the :entire"~n~',~~n%..~ s..~:r. ~&~ng:.-i!l~stratlon-,of a i:..~-:: .+: :. :: 
ing forward to ~hs. fmtqr e of p@e ~'tl ~x%++~n~+-'v~.~~ degrees" : Look-~.~" "~ ..... 
the Problem is something. ~.n~.~ E: ;-., $,.°n fo2 war, ..:.Ve. can~: s.ee ~at ence. th~ .- .>. :.i ; 
~n the ast . . L" ~ ...... "~ u~ferent ~rom the On .. ~ ". t+ . P • It is . . . . .  , . . .  • . . . . . .  . . . e that was+.,a : .  ..... . . . . .  • _not a .  c a s e , o ~  o . . . . . . . . . . . . . . . .  • . . . . . .  ~ cod . . . . . . . . .  
a r i d  b u  . g . z n g  a r o  um, d t o  ~ e .d  ~ " ~ . . . .  

_ y i n g  t h e  . n e c e e s a r  . . s t ~ e ,  : - • . - .  • _ .: . - . - . .~-~ :~ .:h , ~ a ~ . t . m . e ~ . t ,  ~ . s u o r ~  : . ,  • : :: 
source and say~ ,,~,^ y-_s ~ over the cSunter or going, to anv oth~.~ • : . 
+ ~  . . . .  , " ." - ' ~ . ~  : . ~ " ~  ~ v e . . ~ o ~ ~ a v e  s ~ : : . ~ + .  . ~ . _ _ : i " ~  , : .  , - , :, .+ ~. ' ~ -  . ~ + P ~ .  ' - . ~ , , ~  ~:.~. 
~ w a r . ,  • . ~ - - ~ j  ~ u , ~  . o ¢  m a n  a n e s e  • • • 
w a r  < +  _ + ,  I f . +  .~ .ou  g e t  y o u r ~ - ~ n g a n e s e  Or :  a n ~  ~ t ~ ' ~ 4 " - " ~ , ~ '  ' ~:. t° . : ,~ - i -gh : t . . :~ : .  ,~: . 

tical level, you have ~ade an international deo~ .... .,t. 
• . . . . . . .  ; ' . "  • . . . . . .  ' "  " : .  • . ;  ' , - ' . '  , , .  ' + ~  . , .  ". ~ . ~ : . ~ A  . t , . t l ~ ~ p O J ; l - ~ .  . . . .  

" '. " " : " . " . ' :  . ,  .~"  . ~  ~ . . "  . i t .i. , . , '  ./ , ,. '. + . , ' : .  ' : " , ~ . '  " ; ;  ' : , ' ~ , . : :  . ' u ,  

N o w  w i t h  a f e w  • o f - t h e  ~e.neraliZatlon# a s  a i a c k g r o u n d ,  " l e t . . ,  u s  v i e ~ r  : . . :  +., 
some of the obvlous..things tha~m~atbe fiOz~e in .... ~- ~.~:.~: ~egard:. :.- : 
to mlnerals." ~ . " , i  . . . . . . .  . . . . . : !  ,..~.y....,.....,... : .  .. : : :  ....: the ne~-t w ~ ' ~ - A  - '  

f • ' . . " ,  ' . • . . - ~  . ' ~ .  +. :~ ~ : ~ . i.~ .. ~ . . : . .  ! : .~ i :"  : i ' " . :  

0 c o u r s e ,  t h e r e . . m u s t  b e . t h e  ~ s u a i  c a l c u i a t • i o n s - ~ . o r . r • e q u ~ e m e n t ' s  : • :  . . . . .  ~ : i  

a n d  s u p p l i e s  i n s i g h t .  I t  i s  n o t - a  P i m p l e '  P r o b l e m  . . o f  : t w o  a n d  t w o  • m a k i n g  • -" .•-  

o c c a s i o n  o n e  f l ~  - ~  q n ~ o  g i v e  t h e '  d ' e f i n ~ t ~  ~ : L ;  _ . y " '  ' 

+, u~ = alSC~ssiOn on m~nerals, 
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based on the thesis that two and two make four. l~hen I questioned this 
assumption, ~hd speaker looked at me• in amazement. He Said, 9Doesn't it?" 
And I said, "No, not in Washington, in these days of wartime.9 You 
start by addin~ two and two, but you have to addthis and thi~ variable 
factor and pretty soon you have so many variables that you cannot solve 
it mathematically. I merely want to emphasize the fact that ~he study 
of requirements and de,ha is goin~ to be complicated to even a greater 
degree in the next war than it was in World I.£~ II. • 

Next, we ~nt stockpiles. We wauted them in the last ~. ~fortu- 
nately, ~ we had a poor start due to the fact that Congress w~s slow in 
making appropriations. We got around some of the worst trouble by the 
fact that industry had been farsighted, had seen trouble coming, and had 
stocked up pretty generally. That was the cushion that carrled us over 
some of those early stages of preparation in 1940 and 1941. 

As you know# there is now a stockpile bill in Congress w~ich has 
been revised several times. There is a good deal of pressure back of it. 
It is stated in pretty good form, I think, and many of ms are hoping that 
that will pass. But there are a lot of other important measures in Con- 
gress right now an~ as the war recedes into the background, the enthusiasm 
for that type of legislation is fadi~ day by day t Frankly, ~t 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 back of It--per- 
haps I am talking too much the same kind of organized political pressure 
group@ that are back of several other measures. The stockpile bill idea 
is backed by the Army and the Navy, to be sure, and has alscatterS-ng of 
public support, but political organization for its passage, o~tslde of 
the Army and Navy, just does not exist so far as I know. 

But even if we get the mo~ey which we hope for, it will not be 
possible to accumulate stockpiles large enough for real securSty. The 
size of stockpiles needed in the last war will certa~y not Ipe the size 
needed for the future. Demands are going to rise out of all ~roportion 
to available supplies. It begins to look as if it would be impossible 
for any.nation, including our Own, the strongest nation inthe 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 while 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 government stockpile 
is being dra~m upon. ~?nere is the copper stockpile to come out of that 
situation? Industry, of course, will have to take precedenc e . 

Emphasizing the inadequacy of stockpiles, .I .do not mean' to say we 
should not try to .build stockpiles. 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 a stock- 
pile of practically the world's reserves of these minerals. YOU Just 
cannot transfer that much material into a stockpile. 
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Is the prGbl.em~of.~ the ma-~nt~nanob". ~T.~. ~s~rveS ~an~ ~ F~dd~c~iv~c~pac~t~y 'In LI ~'. ,.. 
all o~ our mLueral praducts..~Here.•-'the ~ Armed ~ Force~uan. be ve~. he l.pf~;, ,.•... ~•••, .•. 
There ls, f.or:~ ~ix~tance:~ ~thB pr.obl~m., of extract~en.•,"oX~ .ma~....a~:S.e : .fr~;l~.~. ;~ ..i i:: ..:• 
grade deposi~t.s: ~ There ,Is the .,chreme:',.~1.tuatl.bn :out.-"~n Md~ta~ Whep'e"~ ~:i. ~/; .. ;-.il . 
blg ore body,.,~s been develope@~., We.,. ~,how we.~an take that C~ome . ... 
out and concentrate ~It,.~.but th~on~ntr&ted, pr'~uct. ist0o hi~ ~ Inl~.0n..'~ : "~ 
We have gone far enough to kno~L.th~t:che~zlcmllywe "ch:"~ ~ so~eth.l~ ~o .... 
change the Iron-chrome ratio, but the process has not been establlshe~ ...... . 
This make~ .~, the~ "dlfference .~etween: saff~cle~c~;and insu~Ic iency ~ ln~c~om.e ~/,, ... 
for the ne~:t~: war, ~ I-: do not"-kno~ if i there Is :enough:! In '~ 1~: co~erp~al~ ".ii'., :." i~i~.i:"i 
when we resume ..l~portlng.~ from the. ,chief low-grade-~f6relSn so~rces",; ~" ; '"i.i ..~"' '.;ii 
warrant an~,~-.iprlvate;~-compan~ ~ ~n :.caYrylng on: th@ ~ :~&search. ~d: Invest l~a~I0n 'i: ;,-~! ;,~ : 
that is necessary. ..,..~. ~.~. ::.:-~. '" ",:" " .~'~- "",~'"" ~ '- '~"" '~' -" ......... . 

I was interested to note that the chairman of P.W.A., f~. Dayies., ... . 
stated in C onSress~he:-other.:..day that in61ud@~. ! ~u~th~':n@ces~y war" ~ i ' 
preparati.en was gov.ermmen~'~sxpendlture 0n ~he. expl0ratlOn: of tH'~- tide -:~~I " " ": :' 
lend are~a. Just recently .~cquired by the Unl.ted States by~ed.~Ct, -~off " " ... .... 
the shores:of, the continental shelf. 'He sald that private.~CaPit'al "6'ah! ~,ii. ' '~ 
not dO It ~,.~ha, t .the:. U.S ~ has not. enough. ~.11 i~Or t~e next :W~;!..t~at it~.e " :. ' ...: ./": 
u.s.  vernment.ou@t .to. go It . .T Is. i 8. ' " 

lllustrat 1or~s ,that couP@ be glven of the type s of :thlngs • ~h'Ich ' are '~e~es ~ .i;i~. " i~ . 
sary in prep~tlo~: .~ •:•~ - ' ~ • ' •" "~:•""~/'-i~'i•~!~• ~ '.i::~/~i~.:,'.••~,~":~ :;~:',, 

Mr. Davies..also-puts• government,,expendlture, on.-.synthet,c o.~Is ~ t~e... ~ .... 
same category of preparatlon:... That~ .IS the. taklng o~ the 6ils.:6ut.~Sf ....... '"" ' " 
coal, The Government. has already approprlate~ " ' ................... '"~~ ~ ~ qui~e ,~.•, large su~ to ;the': ~ " . ; • • 
Bureau of Mines for thls p~trpose, -The Germans have ~ alreadyg0ne~q~lte '~' ~~ ~ 
a wayson such research, but Davies reco~.~nds that the military... .. ...... fo.ll0.w... .-... . ~ 
up as a necessary securlty measure. '~ . . . .  

• ~ .~'~i'.~:. !~.~":.." .~'~ ~-"~~ ~ '~ 

Of course, :.. ~hen we. start .to -use .~hat term-."~e~urlty" br6adly~ -~ ~~!~~: :". " " 
can spread it to~alm0s~..any of our .human activities. 

Another problem is that waste, which-~ In~ sense, is the other side • ~'~. ~ 
of the problem of acquiring, new resources. '. If .we can stoF waste, ~we •have 
added Just ao much to our reserves. ~. You are~~ll .familiar with the fact 
that there are .wastes~.and ~that it Is ~posslb1~:.:tO do something about them. " 
In oil, for..~Instance,.~:there ar.e conser-Vation~laws controlling production 
in eight s..tates; in eleven states the~e ~abenone--in Illlnols,. for ~ " . ' " 
Insts~ace. " ~Here l.s something that .calls. for public a~tention, ~d"aga~--n ":~ ~ .:~.. i 
Mr. Davies throws It •into the security classiflcati.on. '~ " ~ " ~ ...... 

I also dlrect atte~tlon to another securlty pro1~lem tha~ arises .... ' ..~ 
more or le.ss fr.om .our prasen~ war experience and the generai ~d4rances;ibf 
technology and.that, ls what .might be 'called tb"e by-product pro~e.m. '~ "~ ~ "; ~ 
Increasing proportions of minerals are coming from mixtures -where -~ one ~QJ;: :" 
mlne:~.al Is a by-product of tha other. ~ This ma~es .the ~roblem" of aCqu~ -~' '":''"i' 

• . . ~. ~. ~i. '. ~ . "." " ' "''~" " 

sltlon of ores mgre and more .dlfficult. 
" ~ , . -.~,-: , . . ~ • . ~ • ~ . i~ ~ 

I might give you Just one ill~stratlon--vanadlum. Vanadium is a 
mineral which Is short in commercial production, b~t we do know that 
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vanadium occurs in the titanlferous iron ore which is mined in the 
Adirondacks. Vanadium also o qcurs in the phos!~ate beds. The Geologi- 
cal Survey aid a fine piece of work duri~ the war. in locallz~ng th e 
high content vanadium layers in the phosphates. Some extraction has 
been found possible, but it is not proved on a commercial scale. If 
that problem could ~ be completely solved, it would put the United States 
On easy street in that particular alloy mineral. It would be mined as a 
by-product in phosphate. In phosphate beds are nickel, cobalt, molybdenum 
and finally traces of uranium. Oh, yes, I left out one other element. 
~en phosphate rock is proceased to make co r~merclal fertilizer five to 
six percent of fluorine is lost--an important acid constituent of modern 
technology. No one yet has found a ~ way to recover the fluorime, 

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

Another element of security is the necessity of kno~rledge of foreign 
supplies of mhlerals. Lots of work has been done on that .. We were ,~ 
caught napping In-the first war; we Just di~ nbt know.enough a~out 
foreign supply. ~e went into the recent war with m~ch:better knowledge 
and were able to act more quickly, but we did not solve ~he problem ~ 
completely. There are some gaps £n our informatioz~ even now, It is 
a big world and there are many things to be watched.~: Thi~.iS ~ar ~p 
on the llst of items in the preparedness program. .;. ~..!. -,. ,, 

The acquirement of foreign supplies is involved with the question 
of nationalization Of minerals to which I referred. Americans have been 
more active in exploration and aevelopment of mineral resources than 
any other nation. The British have been the close second. The two 
nations, between them, have been responsible for the development of an 
overwhelming proportion of the world's mineral supplies, but Americans 
are finding it more difficult and the British'are finding it more dif- 
flcult to carry on, because the doors are being closed by various 
measures of nationalization. Obviously no American can go in now and 
explore in Russia, but in some dea~ee the same situation exists all 
over the world, and it is gettlngworse every day. Access to foreign 
sources looms as an important security problem. 

Mineral supplies must come from all these foreign countries, in an 
increasing volume, instead of from our own back yardt we must have 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 ~Torld affairs, but I think 
developments in our mineral 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. 

The problem of mineral supply in its foreign aspects is passing 
pretty much into the political field. The Atlantic Charter, you remember, 
went on record for freedom of access, and in many publlc announcements 
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various ~6u~ hav.e. Stm.essed.. free~do~m,~f,~ aceess~, eq~iity,~oZ>ioppo'~tunl,ty, 
- ifr~e~6m 'o'~' international + trade and sO~'~n,, Pr~sumab'~y,-A~ome; .e~f.~r.t: .wfll 
be: ;m~de+-~ .~a~h .these' objeo~$ves In~,forthcoming ec0nomlw .!confe=ehc~s; 
u~der ~'$h@ ,TA ~. + But-' so .far.-+=+per.haps.~ ~- am over stat ~ng~.~,we ' aze, ~!s~anding'+ 
in~ the'.~@i~eJJiane~-sh~uting~ for~'~reedom of access a ~ . . , , . ~ r a d e i ~  w~thout : c o m ~  

~, i~g to grinS :wi.th %he~.~ealitle~ .ef-~wor&~ trends in: the, .mi~eWa/~..~,ie~d~' 
:, :sbme:.:6f wh+Ic~.;a~e irreversible.- ~hat,:i's needed is a:.pro~ram;ofi,~a~uatlng 

. . ~ , , . - ~ = ~ O ~ L ~ o g ~ a m t o  t h e s e . t r e n d s  .. . - /  , . . . .  ~-.~ ~ - • ~.i . '  . . . .  • ..... ,,,~, ,. --:~--" ,,. 

: . :  " , ; i t  i s  a ~  e n o r m O ~ s i ; y c o m p l e x "  p r o b l e m .  W e  a r e  n o t .  g e ~ t ' ~ n g . m ~ m K . : h e l p  

• +: " in~.places ~here we, s~Ou'l~.have it. ,I citedthe .fact .that some ~estern 
mlner~ do not like o~m",..depletion talk;. I,. should..also llke ,to cit~:tNe 
fact that they do not llke the idea of making a deal with foreign nations 

• : for mineral ~mL~lies, ' .'.They say ~.in effect-- that this • is an effort to 
stifle ~domestic production,.. . .. " • • .'.~ .... ,- .~ 

:." . "  . ' , "  + . + "  ) :  / '  i ' , .  ' ~ , ,  . ' ~ . ' "  '+'.~!'. : ; ~ . . .  

• ~+- ~% makihg: bargains fromLthe public~.,.standpo:int as to what ,is needed 
by.the U.G~ the ..milltary~ h~ve +a ve~y;,grsat'.memponslbility in seelng 
to it that the' security aspects, of that proble~ .are taken care o~, ~ 

' .'. Another problem.might be di.scusse~ under the general heading of 
sanctions° .You can call it the s.toCkpile problem ' in reverse , .--~-Ih is 
not only necessary to get What we. need, but it .is ;~ls.o neC.es,~ary..to - 
see",that'.t~other-fellow does not.get wha.t he .needs.. ,W.e..ai@ it.to.. - 
Japa~"an~ Gezmmny and we are talking ~,,~bout,do.ing the, same+~.th, lng for..the 
raw mater.lalB of the atomic bomb...The/report issuBd..;~y"~Deau~Aoh~s~on , 
end Mr. Lillienthal ~rom-the State/De~artm~nt;..the"~,~her.~~ay.,.~mFhasi'ze~l 
the control of raw materials; the~pu~'-,~It as m~mber+one +.on.t,~e program 
for control of atomic energy. It is a problem that needs a lot more 
study than • it .~h~'s."been gett ing... Y~t.. Is an .-enormously,:~'.~/,flc~it<+and com- 
l~li~ted problem, parti, cularly ,~he~ we remember: thah~:mor~.i~_@~mOre., of, ; 
o u r  m i n e r ~ l ~ s  ~ a r ~  . ; ~ o m i n g  f r o m  b y - p r o d u c t s  ~ :~ f  ~ c ~ h ~ r . : ~ ~ i n e r a ~ s  ,..-: : .... .:, -~.~ . . . .  

~:-" After. we h~ve done everything posslble'-a~0ng ~the l.Lne.;r, have idl-~- 
'cassed, ,I do not" think we have done enough to: assure +~inning~;~he + n~xt 
-wa~. '~,-en with stockpiles in the next ~ar ~ill~; not have ~enough ~oiij ~ 
or enough oopper or enough of fifty or 60 or a'+hundred ..minerals, .We " 
must have access to foreign sources. I do.not kno~,whether or not,we 
can acquire-sufficient control abroad to:.become really prepared,: .'If 
we ~mai~tain our. close.cooperation ~rith .t~e British, we can. do.better 
because they have a very large cm~trol, of world,resources. It has been 
est:Lm-~bed that between us we control nearly three quarters of the world's 

:. :minezal ~resouroes.. ,' &~ether ,that figure .Is.. right or. +wrongy.. i.t is ~till 
a. very.18rge proportion,..-and .If thess Zwo countries hold ~ogether~ 
they c~ .ge~ .pretty..far along .toward the de~ree of control necessary 
.to win almo'st any war,.partlcular~y ,if "they retain control of the .,sea. 

In.  conolusion, we. a r e  really facin~ a problem .-iof a magnitude which 
seems to r~quire somethZng, of .the:'nature.of, the United. {{ntions-. " In. 
othor wo],ds, the r,.--n, ~ L.~4terial+ situation seem. ~. ~ c  be h o a ~ . ~ . . ~ g  into a 
complezity, not capab~4 .of ~ ..... " +so~au~on ]~.y 8/~y -o~%e.t)#+tion+bu%. to be capable 

• +of 'solution.only by.r~a'l ;international coogo:gatl.on. At .the present 
stage?;..the~.~.N.~ .iS not..in a position, to~ do this. Job, It .is, questionable 

.- .l(} - 



If it will. ever be in that posltion. ~ It~.~is a continuou.s fol!ow-up Job 
throughout .the year s.~ . . .., . '. ~ , . 

I will conclude iwlth a rather obvious statement that the growing 
magnitude and complexity of the mineral problem, both for war and indus- 
try, is becoming a tremendous deterrent to war. 

GENERAL AP~0NG: 
• . L~. 

Dr, Leith, i think that the naval members of this class have been 
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 is very interesting, Docto~ Leith, 
and one in which we llke to believe. 

However, considering the land masses control~, ed, a~ the present time 
by Russia and the co~tlguous countries that are constantly ccmlng more and 
more under her influence, an~ assuming that some day she may be controlling 
all of Europe and all of Asia, does not that make her far more self-sup- 
porting than the land mass controlled by the United States? 

DR. LEITH: • . . 

Well, it ~ould make her very much more self-supportlng than she i~ 
now. If all of Europe should be put together, I doubt if it would be in 
any better position or in as good a position as the North American con- 
tinent, for instance, or the two Americas. 

• And I will say, furthermore, that so far as the miners& posltion of 
Russia is concerned, i think it has been very greatly exaggerated; that 
is 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 it takes over a hundred minerals to 
m~ke 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. j ; . .. 

Let me give an illustration. You cannot fight a war without • iron 
ore--and a lot of it. You need a big steel industry. You need a big 
reserve of iron ore. The Russians .have not yet developed iron ore on 
a scale at all comparable to that existing in the United States. Some 
of the ores that they ~ere mining during the war were not all high grade 
and they. needed concentration• in order, to make them usable. But I want 
to call attention to the faot that the best and highest grade of ore in 
all Russia is small potatoes as compared to the Lake Superior region 
ore, One of the vice chairmen of the liar Production Board had cha~ge of 
exploration over there. He had twenty-two American engineers with him. 
~aen he came back he said, "Yes, the Russians have a lot of ore". I said, 
"Bill, what do you mean by a lot of ore?,' '~'iell", Me said, "I will put 
it in the category of the Geogebic range, one of the smaller of the six 
iron ranges of Lake Superiors" ., ~, 

~'naen the Russians start to draw on those resources to meet ~evelop- 
ing industrialization, then they do not look so big. And I could repeat 
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that illustration for other minerals. Russia could extend a long t~ys 
inta China; she cpuld e.x$.en~ to other places, but give me control of the 
sea and "~ she can hav~ea~ cont~bl of ~e resources of most of Ei~asia. 

QUESTION:. .:~ .~..~ ~:: .:~.:,•~•~..:. ~. . . . . . .  . , , . ~ . ,  . . . . ~ .  . •. ! ,  •:,~.: 

• :" ~ I ~6uld"l~e t;' ask a:;:que;t iOn.~.o~. ". il,a."'ska:;; .'I' ~ :  there ha~S ' bee'ff 
much said as to Alaska heir prac~'idiiiy.bne IN} 0f minerals; to what 
e x t e n t  has  e x p l o r a t i o n  gone on t h e r e  and what  do t h e y  have  t h e r e ?  

• • . . . . .  , . . . . . .  J • . . "  

DR, LEIT~.. . . . . . . . . . . . . . . . . .  

• . .... That: is,.a, very., much ~x~ggerat.ed.. s.~a,tement,.j Alaska~.: of cot~.se, .~as. 
i~een~ e-;cpzor.ing.resdur~es, andn~t~"a!i2~ li$.ihhs ~ine~s, .~ut tNere. ~as ~ot 
been"anything blg~dr Striking ~d new .~herel. for ~ a Iphg, whi!e"~ i The~re' ar e 
undeveloped coal reserves. }~e made quite' an effOrt dt~ring" this war to 
.fi~d,.some new stuff Up ~there, b~t we ~zd. no.t .~e.t i t.~ The Governor o-~ 

.i~?.~l . ~ S ~ a " c a m e  d o ~  t o .  ~%.~'~i#~.~.,i P r o . d u C ~ i ~ i ' ; ~ . ~ .  d '  ~ d  ! ~ t ~ d :  .us t b .  s p e n d  t w o .  
."mill~-on~'~Qllars on furi~her ex~l:ora.t~io~".ah~ d~'ve~O~ment. " We submitted 

alread# beeh"~oing~ quite l a, lo.t," inl. Alaska: an~ they dould 'hot see how t~ey 
could spend mbret~&n ~ a' halfmillion. ...... we"got ~that :appgopriation through 
and work has been continued for several years, I happen to kn0~..about, 
it because it cmm_e across my desk. The result does not amount 'tb:"Very 
much.,, It. is ~, smal~.,item, in ~reparatio~. of industry/',or war.. ., 

. . ,  : . . j  . • ; . . . :  . . .  . ; .  

D r .  Leith, I m a y  give an e x ~ p ~ : ' o f  ~ '~okO~+~l~oN~~eage"Of ~}~sic:s, 
but I thoqght there were . ! e s . s  than,..a hundred ' elements:. ' and: I believe you 
spoke of oyer a thousanddi, ff6r6ng~iki~ds ~ 5f m Lnefals3"¢hat iS the . 
r e l a t i o n s h i p ?  " "  " ' "  " . . . . . . . . . . . . .  ~ " ' ~ ~ : : "  : " : '  '~ ~ ' '~ .... ' : :  

} / e l l ,  the e!emen~s a r e ~ " c : o m b . i n e d  i n .  ~ k i n ~ s / . O f " : P r o P o ~ t i o n s . . " t O  ~ e  
up different mlnerals. " For inst&nce, a dozen elements ~could ma~e a 
hundred minerals by different combinations. 

QuEsTzON-  " ' . " 

Doctor Leith, you referred to yourself as a "hard rock geologist ,. 
bug:you also strayed into the field of oil, in considerable detail. 

DR. LEZT : • 

0nly by quotation, sir' . 

Q L~TION: .. 

I happened to be .With an oilcc.mpany jin'.peade'timeand~it ~n~s t lie one 
company in the Unite~ States that" d'id not 'sug~cribe to the theory' that we 
are running out of oil. The last report that theSun 0il Company made 

~" ,. - '~ i. J~.'; ." " ."]~;,'Z' .'~.,~:. '-! :'..:~ ~ z'~:~ ''";'.:.." .'!" .i':~.? ~,'.'~. " "j. • : . " , 

,~.""~.~' .!'. Z '..<L ~, ...'-,~ . ~~ -' .,' ,.~. " j . : 12~  ,',~',,~ , ' - r  ~ . . . . .  "~.: . . . .  i x . ~ ; - ~ !  .... ~. 
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showed--according to the report--that there were better and larger known 
oil reserves now than ever in our history. Our own drilling and ex- 
ploration has increased our o~0ra known reserves, I think, about 15 per- 
cent in the last two or three years. Would you care to comment on that 
contradiction? 

DR. LEITH: , 

l.lell, I can simply refer you to Davies' report which I Just happened 
to read last night, in which he rather flatly contradicts you~ statement 
for oil as a whole. He concedes the fact that there are many discoveries 
but Just the same he claims that the rate of dlscoverylsfalling In 
proportion to increases in productlon,-he publishes certain paragraphs 
under Proportion of Reserve to Production. Always remember t~at produc- 
tion is rising and it is a question of the relative rise of reserves and 
he draws these inferences. I have followed Oil exploration for a great 
many years and have a commercial interest in it. I think a g~eat deal 
depends on how you state these things. We are not finding oi~ 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 wet and before, and oil discovery is not coming through 
in the necessary volume. They are making discoveries, but I am willing 
to concede that the curve of discovery is not maintaining its proportion 
to the rapidly expanding production curve. Reserves are not big enough 
for the life of this Nation. 

QUESTION: 

Doctor Leith, during the war we developed a great many additional 
resources in Mexico; could you give us some idea of the exploration and 
future possibilities 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 impresslon--and here again I would want to check on that-- 
was that the results came far short of some of the expectations. 

G E ~  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 2ou 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 and planning and thinking can be instrumental 
when we are backed up by experts llke yourself who will help us and direct 
our thinking into the right channels. I am vsry grateful to you, sir. 
Thank you very much. 

(20 May 1946--200.)s 
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