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Gentlemn, the speaker this morning is DT, Charles K. Leith. Dr. 
Lo.ith is an eminent geo+ogist, ~~11 known for his st$i.tts on world min- 
erals ih' their i&.~~~ational. relatims. He is n co-mthor of $hc widtily, :,,. 
read book Vo!rld I&n<&& and World Po::co,*~ published in l943... , ,'. ,. 

: ~. ,' 
Tn :'&%d Y&-II! Dr, Lcith servtd the Govcrnmnt in nany importailt 

cnpacitios, aciong thsm; that of Chief, E&als and ~s3.neralu Braqch, Office: 
of Production R~scarcI~ and Devclopmnt, :';ar Production Bmrd. IIo :~';lso ad-" 
vised numerous govi:rrmmt s.gzncics on r.iin;ml r$;ttt;rs in ?;orld. :Ar- I and in 
tho 'period bz@een the two mm, i : ., .' 

In addition to his distinguished CMXXW in Gov~rrmcnt, Di.,L$ith '. 
has been vm$ actipi: in educ::tion, having -taught in institutions of high.% 
1~~~h-g since 1902, lIc is the author of mmy, books ?;ud ,;)~tic1~3:.on~~g~o- 
logy 2rid is< a mmbcr of ~umrous acndmic societies, 

. . 
I His subject this rmrning is -- ++Chnn@mg Pnttzm of Ecmofiic Po- 

tdntial for 'f';m -- Nation21 R~:sourctis,I' I ttllre grwt plkwuro in in- 
traducing Dr. Leith. 

DR. LEITH: 

In discussinp this subject of ainorals under the title: which hns 
been nssigncd to m; my purpos 3 will bd to try-to frame thr: perspective 
and tell you the gcnzrnl story rnthcr than to give you mch in the way 
of factual and-statisticaL m2tcrial. The-rc just will not be tine to do 
both, So 1 shall h:;vz to de.1 $0 so.;:';c> t.xl2rit 'with ci:rt2in gtinernlitier. '. 
7,;: t^,rc denling with 2 p'roblec.: th::t' is r~el3.y arl. unholy mix%ure of di- , 
vi>rse factors, physical, technical, geogrn~hicnl, politicr?l, coraarci31,. 
and so on, with the security factor mixed in, Tharti ari: just no simple 
arith~eticzl apprbachcs to the quo&ion, no possibility of.h:lndling that 
number of shifting +ariizblcs in anything approzahing an cquztion. . 

I propose to sketch the subject in three parts: first, ths'prcsont * 
mineral situation; second, the impending changes; znd, third, th;! pre- 
sent policy of the United St&es, which for the moment and for saL.!eti.me 
psst hns been a principai in'=*' bLri?st of r;rine,..I assume th,zt this group r 
will know pretty rruch the genersl facts of rdne:rtLl distribution, I will 
just touch z. fsw of the high spc)ts. . 

The con1 resources of the world arc dominantly lodged in the USA, 
with a belt of coal running through central and w.:stcrn EXzSope, and with 



/ ,...s ‘. 
,‘.. 

. 

outlying districts, not well dcvcloped, in Chiria, S&%h'Africn, and 
&stralir. There are prscticnlly nono in Contra1 ond South Amrica, 
The big.dcvolopmcnts run fron $,hc Eiss~ssippi cmt in what ym xight 
call'thc power axis eastward through the United Stntos and oastwnrd 

a' thl"-;ough the centr::l part of .I%xro~c. 

The oils are a l.ittlc*r;zore widaly distributed. 1~s yku know, we' 
crc th'c principal producer, but we hcvo not the principal r'~~rvos 
today. Next, in order of tiportancc, the principni producers a.ref 
V&zuola, the Hear East, the outlying district3 in tho Pr,r Rtst ahd 
@on+ * : >.I 

Steel 2nd the ferrous &orals & do~xinantly located in the 
United Stafxs, again,following the power belt into central Russia, 
d large part of the stc+cl in the world is mde in that bplt, where 
there is the principal Cool prcduction. The otitlying centers of 
steel in South'Rfric+, &strr:lir, and Indi,? art;: v&y .- p&&on and are likely to stay aLnor in proportion. 

;:;inor in pro- 

I want to mphasize one fcnture of this perspcctiivc, Thr,t is 
that, by weight steel makes up over 90 per cent of all mt:?ls usod 2nd 
f-101-C 1 than 90 per cent of thd rnt4.A. u stid in the I;::& w~;;r~ ,The s~znc 
is true of industry. I ray say th;Lt that figurt? of 90 pm cent is ‘an 
old figure. Since the vary bc;ginning, for one hu.r@rod ymrs, th*lt hcs 
boen the situation. 

Of the othcr.ton p~,.cont, copper, lad, xx! zinc mkc up thb 
dminclnt part. In oth&r w?~ds, 90'p,m'cont of the: &minin~ ten per 
cent is' coppsr,:'lc,Ad; and 'zinc. ,Of, this tdi par cent'. 2 ,vory lzrgo 
fraction of thcril'xi: in ~SOIX WJ~ rel~tc~d to the Stee:l 'irldust,ry, Of 
course you know th<zt mng&noso, Chroi~;c3,-tunqsten,.nickol and other .feryo- 
alloy rriineral,s arc' xtuhlly used in tht; steel .$ndustry, You would be 
surprised as‘you go ovm tht; f&m;s to see how mch copper, how mch 
zinc, and how much. 1~2d'i.s vary Closely i.ntc;;grzted with the steal bus- 
iness. So~stocl is in the center of thc picture. 

Now,1 suppose you ;3re' f&il.ier @.th the gmgraphicnl distribution 
of steel. Ls you know, the United Stztzs leads the world , witi? 50 
per cent of the production or approximtely that, Bext cones central 
Europe following the power b&t. The outlying sources :?re relatively 

SL@ 11. Thay arc not pmticulnrly gaining in the l:?rge centers. Then 
there ,o.re'the niscellmeous rare rxinemls'in the remA,ning ten per 
cent. Thoro is 2 very long list of then. '3 had 95 of tha in our 
list in the YcLr Production Bo?~d. I will have to confcss that there 
are probably about thirty or forty th,zt I hxdly know how to spell. 
As a mttcr of fnct, we hsd c grezt de;;1 of trouble with sane of these 
rare rr;inernls and elemntn 0, with naw technology calling for new things 
and for now r3.mxzls, now qmlitics, There were times when WC Ixight 
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have ,thou&t that the: WW:.W+@ @,yy ,tq:qj?p "i.!. we coylJ$% dig. up som 
gd.nera'l in tl S2etai.n '@m$.it~,i~c~:~~ ~c.tual.ly h@ r~evw' hc:r&d the 
n,tie'of until c? fca dnjrs pr‘~vials~:j,"but"'v~~ic~ had &k&i&. qoirie';~Lnto 
the new tcchnology~ Minerals Like tzmtalua, bcrylliu~, md &~~rnl 
&.nornls j.n the p2+n~~,gr~uup,,~no;t; .$q,qention thc,&.norals in thg 1, 
urq-&L ,&oup FWB L&o the .pih$q~~el :. : : _. . . . 1. '. + .,X 

Now; 'thy, outs&&&,..,* '; 
:.'>:, (I' 

f&&yc o',,th~-,situntibn,'iis thu ge.ograpG.c?2 
co~con~r~tf~~-~, && +$-&ho ,s,cnj~~,~f, $,&,6d~~" 'j& other words, ks:industry 
Iins &O~IJ and war dq$nds"incrcnse,d, thq'& $6. dy z, few plsccs in,tho 
world at-lo tb ncet-those d&&nc&. 
those.pnrtikxlla~ SOUPCt)$, 

Sa,njtu~allgi"t~,e &man21 focu5es~irrt.o 

notneed to go into th&t. 
T~+x? soiq-cCs ire f&y $*;y in nyAbe?.. x dd: 

4 
'. 1 

Iron or& is ver& widely distr~o~tcd.nrouhd'the world,' Cqppar Eo&s 
frq'six different regions. Yith load,thore is.a slightly, Qrgor mf$ber, 
but we:h~,ve a concentration in 8 few plsceq, .For nicke$,svo have one, 
for mngahese three,' for chror)ite four or five, and for quartz crystals 
one. One could go on indefinitely through the ai& and show a remrkable 
degree of geographical concentration.. That does not nenr, t&t there arc 
not hundreds of little showings here, there aAd olscwhero, But I want 
constantly to keep before you this. idaa of scale, 
Of scnle,thticrc 3re only 3, few places 

Figuring on the brzsis 

whole r.;iinGrals picture; 
that count geogrzphicnlly in this 

Another thing: Along with that concentration geographically by 
regions there hns been a concentration of cor~~erciel control. 
not 'reccnto 

Th,lt is 
It MS been going on since the very beginning. Its tlicse 

industries grow larger 2nd as mr'~ b 2nd mm derand is centmed in ccr- 
t2i.n plc'cas, industry is bound to grolv larger, Demnd follavs cheap 

R 
reduction zn,d the sc?lo of production thr?,t is nc;ccssnr~. .Ind So we 
avc h-d c1ez.r through th\; rani:rals field :: pmfcctly definite tendency 

toward concsntmtion of coa:czcicl control, v4th r?lnost no exception. 
It has been going on r~g.?zdlo'ss of 2 
.conditians of war or pence. 

countryrs ideology, rcgardlcss of 
1:~ judgmnt is thst it is going to go fur- 

ther, no mttor what we d3 r:bout it. 

Mow, thare ia involvad in that the qucstiok of r~o~tip&y, 
of sccess, CnPtels, cormodity agree&nts, and so oni 

frctidon 

on the carpet. 
*hey cm very much 

'I think z.nyb&y who says we :.rc goitig to &op that sort 
of thing that we me doing should got dqn to "the grass roots* Jrly plzn 
to e&id.n&e Chtels nn=i coimodity %gPs&onts, or c@n'big c~@ztiios, mn 
ag;:inst. a tide-th,?t thoro is no hurL?n po,&ibility of ovbrc@r&q,' &cu,+. 
m3 if f seer?, to mke an ovmstnttmi?nt, .but to save' ti&'.I'i?l,~fi~ TV 'i& 
these ideas across. 'RcgQdless of.whGtheti it is 'right 07 '&ong,' it"iq‘ 
One of those natural, inbvitnble consequences of the groz& of dc,&nd 
and,the concentretion in -a few plece~~ ., :,: ,* ::, : I ,.:.. .' 

* I>, . . .' ,-*j:-" ..- . ,, :.i * 
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Another result of all this hn a been th.e gronin~; 'ir,tcrdc!-,cncl~;~ce,, of 
nations. I don% need tc go into thet. That j.s thr: result cif'$$y*$p& 
ical concentration, 

Then VIE?* hxve going on the gene& sprenci of public ,ccmtm~l,‘. potit'- 
i.cclx+oh'Pol; over the zincrnl~ resmrces of th,> .wprLd, It i.3 a trend 
that-. h?s~ gone on just like geogrnphic::l concentration; it &~rted.bc- 
fore.the fir'& G\rorld wm and went on between the wnqs znd during this 
war,';:.-I't is ~Stil4 under way. The politic:\1 conS,rol of r5noml r'es3ux~s 
is ti.&tcning up liternlly Cl1 over th:: rvarld. it is obvious tvhen you‘ 
corn to nn extrecie cnsc3 like urnniun, his-y country in the world is 
clmping down; In England, for instance, very little ni:tc?l is,mvini; 
these &-ys except under ~ovcrmmnt quotas and control. Englhnd, -36" you 
know, has natiocalizcd coz,l pYoduction. 'Jmt England is d:::ing is~bcin& 
done in sorrre degree by prxtically wwy othes country on the &Lobe.;. 
It is 3 m,tter of oconmic necessity foxing this kind of cofitr(;l, soc- 
51g th?t the minerals go where they XV nccdeci mst. 
countries' are doi.ng it. 

L.s I say, all 

?'& are 'not entirely'fras cxms~lvos. :',3 oursalvos Balk 2 gretit de& 
about getting (away fro:.; war c:-mtrols. But, locjking ovm the list, YZU’,, 

will find we have ;t great de:;1 of control &ill. Ther3 is quita a qties- 
'tion whether we are going to rolzx those cml;rol~. Thcro mc also mri 
war controls. 

'. ".~ . . ;.. 
~7non I speak about this public control I .%[A ,spo~~zking,abbrt;,t~~~- ,.' 'c 

tariff, quotns, allacetio.qs; the ?ctu:-'1 n~?.tiom.liz~tior~ of the ! whc& ~ I:_ 
range of rxxteri2.1. \.. '_. *. ,, .,. ,., .r. 

Now, against this b+qk~~.und the nositiw of1thc:U&t6d':S'c;attis q,n 
be sumxrized very bri%fl$. ?;.?? r<rp 
minerals, 

the .richost count.ry:~ on the. .globe. in‘ 
but there CW$ :t l& of thoxl :that ~4';s do: no"c; h,?;iie '& all, 

others we have only in &f't. 
&ny j 

!je do &t,.+sczpe .thc: ,inte~d~pe~~dence'which 
is due to this geogrzphic51 di$tr:i.buLi.on .~f them M.ndmls' 'and Kiaterials. , ., .:, .,,f. 

"Xth our imx&asj&g damand the- &servcs c7f mtk:ri+ whic~h we hnve 
here are beginning to look srxLlcrd 
thm Se% by for, c2 

.Evcn thcqh WC ::C.:;ht :vith &;e of 
,ycjry &k,tsd'nur:~ber of ycnrLIj the.' tim is px-i;t,ty close 

now.vJheti vf~"h;?,yb ti; stayt,,x irqort, '. Penple mf: 
iri.the position‘of n'bnnk--it is 

bmnd to put thw~~ulves 

finmce--and sq 
a pnsi,tion that v& hzvc ovary d2y 'in 

,"Y, "This new mmufmturing plant will .ndi!d ntiw rrm .ITLTI.- 
tcrisls fqc X gca,r,s.'t .lt is :not a rattcP'of.thecry to tixm. Th&y hnve 
to, sh?+rperi '%l>cir+.eticils snd figy?x out whew they my g::&ng to ‘,s&, t.hc 

stu'ff',; '.',Th,ey FLY? pJ+r&ing and Cl.locF.tine 'f~rx:!s 'on thy %a&.8 'of under- 
atsnd-l'ngs of' +nt tjort:i _' ', .,' jl ., 

;' .r'/t3 :arc: 211 $5&t ,in .'ccr$nin dn(:::rrili, 
strong * Ii-l cocl WC 7.$-c c;,uPtfi 'strong ,,., .; 

.in il:&$ncso WC. 2rc2 fi,ot. 
In rlolybdenun we ;?rs strong, 

., ., I 
: L4- .'. : . c' " 



In iron or? WC are coafortablc enough sd far f:s thL total LZiotlnt is 
cqncernccl; but rat c,?rfortzblr.! enough in the hic;h-grsdo Fit arc; Th2t 
has bmn the heart of our iron ore pr&cti.on. It r~-~lly wmC a long 
w2y %ownrd buildirq our iradustrizl strmgth during thi: -xvi . :&on wa 
h:?d tc run productiori cm L,~kc.Supcrior one: yi:.r u_r/ t:; G3t the squire- 
nonts of the $itu-.t3:on to SjO ir;lllion tons, thex W.&S c&y one plxc 
where! it could possibly bo dmo and th::t ms in the open pits.. It Tw&ld 
hcva,betin il;ipossiblti without the:! open pits,, Xl; is irqmssi@l'c: tc cpon 
up underground nines'fast cnou~h, They could nrJt apply in that eggrfj-' 
g&z c fr-?ction of what those big open pits su&ly, One pit produced 
2.5 million tons in the six or seven rmnths cf tkie suratir, rr:hich is con- 
si.derzibly mm thm tht: entire consuqtion for th;;? Utitcd Stctcs up until 
well after the Civil Ar,. In fcct,ov$r five tims as mch as th.6 entire 
United States consumd annually up 'td that period, 

NOU IW CX.E down to GtkitiF ir_'mCrals~t -'-? * ,A find 
to run into 6hrzt;:gos, 

that WC cm be&nni.~,c 

outside. Ye nocd ?:. 
In the platinum ali;tsls wo need 3m.e from the' 

the "five" 
~;c;od dell ;'jf block Liic.z, especially. hi&-gmde, in '.' 

or '*six!' sized plntcs nocessnry f;:r insul-:ticn; ‘.';;3 
bean able to produce lrardh cf ,th:Lt. 

have not 
Ye jus.t do not h;:;ve mAngmosb 'in 

the zmunt needed .t6 ,neet the curr,,nt dei:and,. ":c h,?vc nn ~x&~ely 
smll (ar2ount of nickel, In chrono VA:: -.re shcrt, ti tin WJ WC short, 
md in induustri?.l di,w.ronds and quzl,l;tz &~&,&s. I?.& asbestos WC :.QYJ.' 
shcrt. I as.sur~ you arc generally f;lsr.ili::r with ~11 of thcse.facts,. 

5% ~?VC lad the: world in the devclop&nt of -::&norzLs, 
produced mord froGi our ~!':sorvos 

:.:q lnr.vc 
then my other .country i.n“thL wcrld, . 

The SCZ~O cjf! CUE industry, 
the 1:~rgmt in the world, 

tbc scale of mr PKI~ prcparatjror;;h?.s beon 

mst rely on foreign 
It is n,7t' :ust 3 ;mttm of thc;cry thp:t WC 

sourci:s in thci 
Yc 2ryo fncin~; tht nucoa,$.tg of 

futurz;,, 
now. 

Ye .xe up r,f;ninst it righ,t 
trying to ,fi.nd mt whom these ,, 

thin@ are in foraign cmntrics,TAqnd hew to ,& them, 
. 

SO iXUCh for tl!e gcnarr~l sS.tu:ZtioKt, 1 w:'nt tc! give just a little 
c:tt or&ion to th:, rj:~~usti,oa 
chm,#ng? 

=;f iq3+mdin~; ch.zn~cs, How is tkii? situ.:tizn 
_ 

Yell, in the first, -&+co, s~t.le,. th,?t is, the .ovm-zll scale of 
dW3nd, is i.nCrT3,Sirlg df. OVC~ the rj~orlcj, which r;c;:rAns a ncccssi,ty for 
furthar development, 
sources of m~~terf~i.1, 

It rilK+s mm shifts frm tldcr sources to 3;ounger 

, 

,’ 

England [IO longer docimtc>s thE; con1 sj.tulbtion, ;md woe cnn~-look 
fOl"WWd to an'-il:ve'n 3iialler roletivo position of 'jQ@&nd ifi t'r:e coal 
picture,' 1 

In this country WC hzvc p~oduccd abmt 55 ~C~‘COJ-I$ of the worldfs 

oil, but 7;;~ h.:..ve only abcJitt one third .of the rr2serv<zS* It is obvious '. 
CI 5 

: 

.me‘- ~~~~-~-~-,-~~~~-~~"-~~~._-1/ ""I_^_ .__. -.- .~ .-.- l_-~~~~~.~_l__^~-~~ ur^_msm-. 
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th;xb we will have to call in n&e md m?re, first, fron V&3ZUel~ and, 
secondly, from thti NeBr'East. ,SOJZ~ of those big shifts arc undi:r wayt 

,* Turning'to the mtals group, we can find s:xe shi.fts;but not 
particularly iaportant'mds. I refer minly to .Itud, zinc, 2nd coppers 
There-is one fe,?.turc of th:lt ‘non-ferrous grcup that 1 vmrt to Cdl jrour 
attention to. 

I ;;nph?sized the' feet thnt st @es i,s.9O.pcr cent by weight. c;f 211 
. n&216, ,Ip.&ll the norldev~erc indu,striaZ.ged on the sxs SC?+~C: CS' , 

the Unitc;d. Stktes,.it, wc~ul~j hy.ve tc> havc,scvon tims ns mch p~~.~XteX'i?.l 
OS wci'have been using SD far* Now, for,lron and coal s&en tliXss: ZS LKlCh 

is not iqassibl~,+ but for the entire rerAxi&.ng grou$‘lof rxim:ra.ls, 130 
or 140 of the.5, we just mnnct see-it. Tne chqnce of mltiplying by 
seven that ten per c&t of the aUtcrinl thr?t &pplments steel just does- 
n't seem to bi3in the ccrds, Thnt, of course, "is subjtct to certain cx- 
ci:ptions, X just vant te put tht prtiblen before yoti in pas$ective, in 
SC,?&, to show the ;ob ah&cl cf us if tie'proceed to industri::li.zc the 
world as WC should. 

Now, how about the Govcmnent~ s part in This picture?' Dixcvery 
6he world over h,xs beon lessening in rate fsr a long t&m. There hcls 
been a gre?t den1 of discussion of th::t. ll.wing the war thsrc 'ims 2 
tremmdous effcrt.all aver the world to open up now &posits, but the 
new reservc;s opened up which :lre on the scnlo.to reelly upset the per- 
spcxtive in any t2ppreci*:sble way are pretty few, PLxplc will say, Wow 
about this copper deposit here? How ,about ti-5.s zinc deposit?" Grrtnted 
al.1 that, their scale is such that it. j,ust does not upset the ptirspective 
which has misted for soae tiae, I. 

33 have gotten in this ccuntry, for inst7xnce, to where we 2re now 
consurxlng more oil th::tn m pmtluce ::n cl. :irc 'bcgb-inim~ to irqxrt it . Thea 
discovery of, oil, as yc~l know,* hns been slowing ch~;~n. It is net only 
slowing dovm, but it casts mm. Oil is coming from dccpxr smrces. 
There m,s a vsry interesting stntcmnt .mde by Kr, S;dth in M!:vL York 
last week in which he save * . a fqure t&it 23 a3t:m13A*ng. * c-l-?' Ha snid th,?t 
~ctllnlly the dis'covory 2nd dcvc:iopmnt 6f now oil to?.r:y is costing xix 
tims as mch as the 
the depth increctsing 

oil of ter) or fifteen years $eo par Wll, dud to 
2nd the cost of driliing, du?.to incrtasod cost 

of the technology, and so on, That is just an il1ustr~~i;i.m. The gen- 
era.1 discovery rate is sloning up. 

* 
Of course we me g;in,g tc: discover ninemls hero, theri) 2nd else- 

where. Ye say get upsets, we my get chc:q;es, in thS: perspective. But 
1 just WXI~ to c~iph~&.ze the f:?.ct that n discov;ry. big enough tr; upsot 
i% is it pretty rare ixse. Anythirq~ iike fixS.n,: 2 nm &h sabi Rmgc: my- 
where in the world is not likely to h:ippen, :xnd sor:lething on that scxlc 
is what the situation c-~11s for. , 

-6- 
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Geologically the world is getting to bo p.rt;tty ~~01.1 lqcwg. Gcolog- 
ists hRve the oil tormnzs pretty well nipped out. .Th:- $v ,iC'lXW jpTY CL&";:. i lg g-r;:..!&ji; 
whesc they :~rr? likely to go. Eliainat.ing the PrQ!-Caxbrir~a 'cL*~~.s of 
North America and certain other parts of tho world and'cx;Leg down to 
promising layers, they JXAL~W where those layers XV. 

Hbw about dcplotion? How is that goig< to chan,To this perspective 
that I h?ve skctchod for you? 
into the zind, lcnd, 

Of course, wf? 22 cutt+ng nore and fxxc 
2nd iron arc: dagosits ,znd Me oil deposita, Thnt is f: 

factor y&j&,&j tran&'epp&ng gcme &these dam:rn?..s to foreign S~WCCS and 
makin:; us more and mora :!opendent. 

*'. Doplction ~during tho war was excessively fast, It wcss r~;:lly 
appalling to so~c of 'us who hzve followed the figures showing the 
percentage of $ncrense in the use of theso things, I will just trans- 
lzte use into depl@ion;to indicc?te what I an t~?Jking zbcut c.s cxipnrcd 
with-the First T'Yorll-2 ?'Yar; &xggxxc! 260~~~ cent .LIQ~U.W~, ~~it;tanf~~~, ', 
246 per cent; molybdenum, 12.3 per cent; altx&nx~, 330 per cent; then 
the series of chrone‘ore, 700 p,or csnt; copper, 460 puti cant; lead, 1'70 
p3:r cent, And so' an down ?&rough the JisL There are only a few.as we 
go down the list wh&% th;! psrcl:nt::ges did not. go yp. I wa.nt you to 
se;? th,:t it is a brand n&m si.tuatix~.ss f2.r as dmmd is cs&xrnod, wh&ch 
rxans that depletion is .goi.n;; on with gre:::.tsr speed. . L 

How about up-~. q%s due to technologicel ch,:.n;;es'? :,c l!avc had a vast 
number' of those technical ch,:ngils dur?Jng tht: w,?, T';e 1(3;?~nec!'.how to USC 
things in- ~1, different ~AY.Q~. "Ye dcvelop4 n s:ribs of Nation,3 ficrgcncy 
steels which rosultcd in c, vsry cc,nsid'crc,.blt: s::ving in th~‘~~ount neces- 
sary of chronc, .nickel, vanadiun,.r;ir::n~~n~~s~, nnd sq, on.' It' wiis really 
2 very drxiatic chnngit. Being short 'of' tungsten at the we started 
to substitute nolybdenun end fl:und tlr;:it it wzs pos&ble. 

‘sttrrt, 

the war the shift wait,: the 13,&r WJL?+,Y, 
W'wc ‘got into 

.' 

',':e lscrned &; $0 1x5~ our ;;:tatiriiLlt; Gtiiyy-iyti& b&ttiri with savings 
all aJong the line, 'Thc& ch::ngsd arc iL:iportant .qnd' they do tan%~++ 
~iodifp. out picture, ,In '&her agrds, if we can ,pt alc~i~: wi432 :Icss.,m2n- 
g?g~se, Lass chr;rAe,, :;nd less nickel duo to those savings,,it.'is iaqdify- 

_ : ing the generc?l features, of the picture which I skd,chtkl for you origin- 
clly., ". 
7 -I., ,' 

3ut.agc5.n I would like to jur:lp over'tc a ~encsn?i.z~%i+n: that those 
, * $c+iS.cr\il. ch*?nzes' h:!.vc not clr?%nzod CUT pcrspcctive' ni$&iere ?xlong the 

'EAc in <.ny .,serious dC&:er 

'I rrii:ht rr?enti,on,just age tschnic:.l chcnge which $3 '&da xvay 
no~t‘nnd which is going'to go furtlxr. The dcv&+mcnt of'~+s'turbine 
and :jet propulsion on&nes h2 c s iall& for ;t new scri.Js of ~zlloys - 
alloys with difftirrent str@n;=%hs nnd,qunlities; Tk i::tt inio t:lo habit 5~2 . 
the ?.?LI’ PP3?UC%iQn Bd:‘.Fd 6% PL~cJ~Y~~~~_:’ P;o, the;3<> ~~J-o$s cs SU.~OP-~~~Y~, 

NorKKl clfoys h2ve 90 or 95 per cent iran. ::n:; &hi rest sL~~~,i:;;;~:i~~;ri,71s, 
1~ SXW,O~ the super-alloys the ra3os are reversc(l -- 90 percent of 
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al,loy Linteria2.s md t&n par co& of iron. That is a very radical chnngc 
and one which,,, if it goos'too f'zr, &l,l, of ccursc, upsot the pcrspectivc 
to some extent; Eut the specialists in that lins expat to,find ndw 
combinations 2nd to get away from the cxtre~cs in the.supcr alloy rc- 
quirer:il=-nts, Some of you porhzps cay hzvc set in on som,o of the discus- 
sions of swx of tho'ncw dcvalopmcnts in the war. I know w wccba sud- , 
denly asked for quzntititis of chrome, rlqnflcnose, 2nd vancldium which WC i G. F->" 
simply did'not hzve, The a?tcrial just didntt exist, here or anywhere 
else in the world, sufficicrnt to chzni;:o the steel, alloys from a five 
or ten par cent basis to.s 90 pur c?nt basis. 

There remins the question of substitu'tion to gonsiderti I mentionad 
the teeM6logical chnngos zn d substitutions that are going on. dlwiinum 
and magne&un are cor;ling in &d substituting to s&me extent for steel, 
Any o~e,tif,'you wlio has thought of this subject ~311 think of substitutions 
all along' the 'l&e. An outstnnding substitution is thi! substitution of 
oil for. ~031'5s L source bf paver, which has tended to slow down the rste 
of production of c&l nnh increase th,zt .of oil. They are, however, now 
laming how to recover gasoline from gas z&d coal, which is c?. nova in 
the other, direction, I noticed in the peper y?sterdEy that. the Pxtts- 
burgh Consolidated hns started ;2 pl,z& for cl.ctu?l productiori of oil ou% 
of ccnl. %ere that will end up in the long run I w;inlcl not zttapt to sky;, . . 

Theh there i's the problem .of conservatia;. There z?,:r? cer%nin ch:;aees 
unde'r wry in conservation that arc zffecting our supplies, ' 

E resuli of 311 these shifts which I hlvc discussed in the phy- A s 
sicel field we tale to ~7. growing dopcndcnce-on foreign sources. It is 
not a c-?se of whcthar'we.wznt it or not, or; whathcr it is good for do- 
nestic pr,oduction, It is on us1 Thi: tiipcncling ch-.nl;ss ;?rc all .in the 
direction of 2 growing dapondence ofi foreign s~urces~ 

Along with this growifi~ dependace on fojreign sources we fcce the 
problem of the politic& ch;7,ng~;s 
to foreign'sources. 

in the way of tightenin,~ up our access 
You, rerierJbz!r, in the Atlantic Chnrtor one of the 

22portznt se&Sons rcfors to fretidorn of ~ccsss~ cquzlity of economic 
opportunity, Thnt'is one thr.t has been t~Aked p-bout II groat &.l in 
the intcrhntionnl trzd~ conferences. The confacncc that is just nbout 
to met in Geneva is d:cdicz.tcd rioro or less to that thesis, And yet 2s L 
~agci.nst thn$ therz is z.?:most ovary d,zy ser. 15 new mzasur~ of restriction 
or control 2nd quotas on\this and that .m&ncral. 501ota.s zre being sub- 
stituted for tariffs nil over the world outside the Unj.tccl States, and 
wo also hatie govzrment.,allocntions of r.ztcrizlb, That is what we zre 
faced with. At a.tjm& when' WC: need nore of thi:se zztcricls the oppor- 
tunity to buy theLover ,thc:'cnunter:is a~growing less and less every dzy, "0 

The tic-e has bone :by-when c?. person czn hop ;-!bzp?.rd c2 bo;:t ?.n& go 
out and look for zii-ieral~, find tha and develop thin nnd ship them 
bsck to the United $%ztes. You.heve to go through 3 loni series of 
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diplo~~tic'nc~oti~~~o~~,~o~o~~ &u'&an even -&A'&! the b&t. &for& 

),, ‘. :..: I 
‘,, ..,: . ,.I’ : 

2.l right. Let us &Q 3~ now-.t!?'tHe,'quo'sti.on of the;"Future policjr 
of, t$q United States zgr,i.ns$ ~hia,;b~~ck~ro~md; I,.v~ant.tg apolo@.ze to ' 
you for tn1ki.n~ g3nersliz~tions.so rrruc~, : + 

' 
' Fron.>ho standpoint 05 security tho nul:ibsr qne .foc?ture of the 

policy intermt~omlly ought to bu stockpiling, '$..:?il tf:kp it fqr 
gmnted,thnt stock pilss‘arc necessz~y in ordm tc? cushisn<Fur .trnsi-, 
tion frOEi any porio? of morg:ncyr 
piles,' 

That pr,op~~ is ~uI#+- w;?y.. Stock: 

howavcr , nre lir;Fit& by Me cn~~city,of,~ISriidr?ction to-supply ., 
not only in$ustry,, but to supply ~xce~se.3 t.z c;q i&o ,&:?ck,;Riles". The 
arithrzetioal p~oblm dmzs not sound good:, 
with that thought.. If .the cjppm min :m 

Smx .of yoy am 'vary faailias 
cL? of the: world supply indus.$ry.~ 

on thqsc;$e &ich-the.projcctGd trm?, lima would SGXZ to ind$ca$e,,,., 
i% S_q .goi3:;~ to be n long, loni; time 'beforo,v$i: $t 
the next VW, 

aoggh copper to$-,w5n. 
Ye h-vi> n,o stock pF1.2,. .Tho s?Lic i,s tru3 

line,. SC@ coras into the prr;b&: 12 t. bfg ~~ay, '. 
~11 don;; $hc 

:. : .'. :',. 
. ', 

In thd'FiT& ";orlc! XV we hzd to.hnvo ncoes~ $a ,z lsrge '$&t bf 
:$hG ~mZi in~'a,r+r to-win the w;Zr. 
the Second "3rld :'?~.r, 

7;~ h::;:' to hi:ve gru::"teli ~:ccc,ss ,in : 

the third war, 
I think it is Z. ,p~&t~~ szfo' guess $hrl;t in 

access to pmctically all of the known ~iimml~ in the 
.-wqld is goin;; tic> bc .noqcssary: for succcss...~ / ! , 

. .,' ., 
~I&Y possible. jstock pi&e prqr:lr,. & ~;q own ju$.gLent, 

.-very s.rmil part of rcquirc~~rnts. 
cm .rczch a 

It is g:Gn,:: to.tzke not only all~the 
nqw,*.bu*I; 2130 8.11 'the .coppcr that, can be 

~duri.ng the merpmcy, to via the .mr; How you can 
the currant needs of in&stry and get it stcckcd 

- Up &St for pUrposes'of security is ;t difficult &es-tion to enswer. 

.I rt~y say thnt the theory of nccumlating 2 stock .pilc is to get 
the ;iAirq,:s th,yt WC d::n~t have i&this CzAq~. *That theory hc?rs ban 
scpewhtit ricclified by Concrass by the introduction of the %uy ,'Kw~.c~~ 
clause. I don't G.nd s@.ng t!mt I Zonrt liks that cl,ms~,, I snake 
against.it in the ~coriAttee of Congr&s. If WG-have the stuff iA this 
country, I don't see that it.mkos ?ny difference whether it is below 
current or above, 

is possibie, 
I perso&lly lik(: to SW these stock piles; if it 

come fron outside 'rc)sourcc~. : 

Next in order, 
2tion. 

IW obv.iously h,?vo to encotim:T:e disc~vcry end explor- 
That is under vay by private industry, Them is evcqrincentive 

-'j- 
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for ititistry to do it,, 'and I-assuao that that is under way... " 

Recently there h&z been a great deal of talk abou+ the Govarnr;ent 
cocLi.ng ip to help. I&., Krug has proposed an oxtcnsive governzat. 
prograa,, Such help is c?ll~right QS a supplaentary procedure, but with 
ag background of aperic3nce in this-field I know that most discoveries 
in the pnst‘have been nsdn by private.industry; axed I still think they 
are going to be made that way in'thc future, I would like td see govern- 
ment support confined to phases of the work which.are not withifi the 
range of any individusl corzpany or prjvate industry,?. 

\ I 
There a& phases o P discovery celling for goverruaent aid in the 

field-of geophysics. In that enornous1y.broa.d uci'entific field there 
is work which only tlie Government can do or c8n best do. Also the Gov-crn- 
ment can'do a great deaL of useful work in other phases of discovery,-- 
trtxntion, for instance, It hns been proposed froril several sources that 
the depreciation nllowqce under the t,a.x law be increased. To some ex- 
tent thct;is ,Coing on, The State of Xichignn r$-;ht now, far instance, . . 
is considorirq a new 12:~ which will make it possible to spend money. tin ' 
explorntion to develop the iron ore deposits in Michigan without taxation 
for a oonsidernble period. Exploration in Xichigan hns been 'slowed by 
t,axntion for n good aany years. Companies are delibarr,tely,holdinC(; back 
oxplor,ation and development to z'n extra two'or. three levtils; boczust: if 
they went below that end found' ally mor.e, 4-t wou.ld bc Uxcd; Xinnesotn 
hns B imilar problem, I don't know what thd znswcr is; but I call at- 
tention to it c?s onc! of th.;c t&ngs.mhi6h ought to.bq'considcrcd horc in 
the Gober~~er;t~interpretation. 
i 1., 

The problem of conservation naturally.involv~s the Governmon-tj. . It 
is a field in which th6 Govermiont cz.n do some very good things., C';c 
h;‘.vu scveral*cases in this ctiuntry of th?:t. The Tri-State zinc ficl;i:, 
for instan&, 5s running but of arc: ~.-~cl probably,cannot be opcrnted much 
longe? unless they 'coritinuo the &.bsi.dy. That disctission "is k;oin,r; on 
in Coq?ess, tp$y, If 'LAaso nitlcs are allotm~ t;) close down, we hcvc 
cn wren qf twenty syuhrc milos'pr;ctically where, because :thcy ;?rc con- 
nected b& openings; thcrs is going t:, b'o farmed j groat underground lake, 
which nobody is going to pump GL& for ;3 long v\ihilc to gu-t at the few 
deposits which are lefti, ‘:c have other causes of that sort where the 
Goverti:qti ‘c2n co&? in ?.nd help on the broad conservation problurn, 
particularly in th'o direct&a af recov.cri,'ng that low-r;rade r.n~t!.&Ll., 
One illustration is the striking ticcess cf cooperative efforts to con- 
serve oil, fostered by the Oil St,ztes compact, 

I think that most geologists 
chnnces ,of meetin< 

[In:! er@neors will cgree that the 
~11 our future requiremats for 6he United Stntes 

arc pretty ~~~11 in coppa+, 
other KLncrals, 

lc;2d, zinc, nickel, Etin$noso, chrome and 
Jc':e h:&vc done' n lot of work an these nlncrals, a lot 

of apensivc work, du;5q; the war; but the rasu.1.t of all of this 
cxtraordia~ry effort during the war was nclt very Luch* There arc some 

- 10 - 
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very interesting fi;,ures z.vailnble on thxt, Ye had tc., try it., 32 
hnd to spand &llionS of dGll2rS trying this 2nd that ~roccss in the 
hope th?.t it would. ?,dd sorriethir.,~ to our ra%rve. But it wns terribly 

expmsivc. \;&-t~v~r ~/qe got h&p22 ;3 Little bit. Y& the pcrc611taee 
<aincd was not vmy mch, 

ydl, we hnvi: got theri to go after foreign sourceS. In that fibld 
1 just ELenti:)ncd the rocj.procnl tr,zde troztios which ?.re under lliscus- 

. slon T,nd <> new intsrn:ztj.onal trndE: orgr:ni.zati.on being C%.SCUSSX~ in 
Gencva. 3':~ h.?ve the geneml problm of cartels znd conrmditjr al~romc?nts. 
ye kl-l.ve th&pr&lerii of whether VJC ;?re foing to nccept SOUC; of thesi: r3W 
r:aterinls in part pnyaunt for Lond-Lcmsc loans. If WC do that, we have. 
;I very serious problm t:, decide hnv~ WC are 
mte industry th3.t has bocrl in 3n thnt job, 

ping, to t;nkc 'mm of pri- 
if we 'allow r&e.rz., Greece, 

or my other countrJr -to cnke p:?rt paymnt that my. The mchinery of 
internrltionnl trcdo is scmcthing WC h?.vi: to consider unless WC just Vant 

to mzkc! up mr minds that mw zaterizl Supply will drift ovur into pub-, 
lit control, which we nil hops will stop Somwhere, , 

In 'short, our problem, the problefi of our future ~rriineral supply, .' ' 
is on5 of pePfecting fnternatioml undmstxndin~;s ,and ~3,@Y?WEQtS~Of 
som type which will give us .proper access to the world rcsaurca, 
That is going tr? bz necessary whe'ther WJO 'ere t:Jkring frzn the stand- 

. 

point of an onhnnced sccle of future industry or whether WC ':r;3 tzlkini: 
about winning ths next mr. The mobi,liiati& ,of. the varl.? resc‘urces, 
is ;;ain,q to be rzbsolutely nmsssary to anybody hopin;; t.ri win the next 
var. I think it is perfectly scfo to my that neither this c:;untry nor 
any othm country cm by nny humn poasikil,Aty htjpe to win thE: next war 
with the resources within its OYLD borders, Other people have waked up 

'to that idm too; so they ?.rc tightening up, They arc &tine cagey 
about l&tin!; US hnve mcijss to their res~:urc&. 

‘.il have T_ probla thur:! of public control, How far we will get 
with .it I just clontt know, I would'! like tc my thnat I hnvo b&n ,f,a.mi,- 
liar with these rcqui~mcnts for ,3,ner::ls, I worked with MF,, Baruch 
in the last war. I hzvo bCzn fl:.ced with this problon for a lone; ~J$.le. 
I would like to say that the next wzr is not @ng to be won without ac- 
toss to prscticzlly all the world resources. 
to be 

Th2t xccss is niit going 
~&rla~ ;;xccpt by international underStandinsS p.n$ ~,;;roe~~cn$s. If 

WC ~uccti;ed in dsing thc?,t frors th2 stmdpoint cf security nlonc, to my 
nothing of industry roquirmcnts worlc: aincrzls will be tied 'up in such 
~,~ay as to n2ki-j NW cli'fficult for zny other country* 

NOW, just ~7. Word about thti CiUi,StiCn of ~O,W aterisls far the boLb, 
You ix2y say, "How is th::t ;;:int; to ch::n;;o the picture? All this talk 
about nec,".ing rjUll those t?xtrz, 
bDVEb coxes into netion. 

~2mr~lS in quzntity my be ups& if e 
But the history of many weapons SC far is that 

it docsntt r~?lly affect thi: lasson of othi::rs. TEc production of the: boclb 
- 11 - 



in its&f requires IZ terrible lot of'steel. ScXne 0.f the best techi$.&ns 
OM the job see no likclihocd thrlt the steel. rs:uirena-iti3 x52.L ke lossen& 
bg ,the,.u& of the bo:;h alone, Xr, ,Jay Jeffrj,ez ,yfde a s~a.t~mp-rt, j.g Nc;ai ycrk 
13,St WSe4 to tfj.32; effect; Nobody cm speak witi> cartxinty shout it, bu”; 
I khink we mn .rc1~7 with r:. goad deal of confMenc:e en the :?~.stx~‘y 02 ain- 
era1 rquiremnts. For ali .xi.ner.~ls, pro~.>~ctim strrrt:; slowly, thm rises 
SteepJ.J~, then the CUlvQ starts tc flatten, but dill rises. Y3u can g,c 
thrx~:$i the entire list :*dith the poss.ible ~xce;.)+;;:io:~ of ccal, whers oil 
has c.o.%e in to .sub,s"citUte, mii see cvsrg &l:;le tren?. Line ,~;roa:ir,,;,. 
Ka@esiun h.m corn in' :-in:.\ ala&.num. 

but steeL is still in, 
They &ve rk$L~.cc+$ st;eei t.2 Swle 

extent, :~':hen s-ted C,'iI?,e in, ii; j.*epi,:Lcc,:t l/;(jo!:i, 
p>cpL$ ‘&i;; , "Gco&ys ?;moci, " 'but the use of ~WOOd still e:qm~!s. '&,yL .> i 'i . 
+, 5, .z 

‘iW/ YaJlit 21 cVer:yt Lint;. AK! i.tCrC I X; .:Y:C+ ~i-qey t. (j .i:;,?k e ::“n e-&r’ ej:Lc2 sS;:‘.+; en 
riant L . z c2.n see on32 cpL.q jy, ,Lj-j e :‘;u sf3ficc ‘6ki:it j. 3 pp&i;y sure t3 c,zLL Irk2 
on it; . I defy yo;f tc narie one of .i,:losc s:ibst,i-Lutes iii::t 1~~s realiy 
r@Jiac& the ymticul2r ~~j.ner:~.l. i,hri -: '. I &L vj"iL,~; sl;~pos!xl t,:; sl;Sstitu+;i-: 
bGCldU se as, sub stitut e:a ccj~:i.i;- j.n t!-j e &ncr?. 1 tlFiCL’t iii be.+: sulrstitU5@. 
@IIS sxiewhqy else. 

I 

<Just C[U; otklar woi~c~ y.b?ut thLssi: r;yuw ~;pbtoyi::ls of I&: bc:L:b. +i;:t 
ab,ject is s:till clyLssifi<~~ but 1 ri;:iy 33~ that thCSti ixi.ncrcls ':?xv sub- * 
;ject to the SAKE g enernl p~r,qcc$ivc that I rncntisned for th.e o$hkrsa 
They ape popv,phi.cd.ly ConCen~ht2d. 

They do mYt cjften Dccur in 
raturw by thenstilvc:s, but p*rc, #xed up with othe: mn::ttiri:~ls,. . 

1 

ilh.tir;n:~l control 4,s :.;c,iX& tci .f,hi c,r;tro;:Lc; in this cnsc, n2.tur~ll-y 
xd scrL~ scjrt of int~rn;~LtjL;-~il:;l cc:ntrc:l is probnb@, It ,is not i;osni: to 
lie .r9m.lrl~~ loose. T'sk;3bt thi ;:.ns-fl&' is 1 do not protend to S2JF. &lt the 
p&lt 1 want to ,mkc to JYXI J,s this: t1y.t tha problf2::i of l?.?,'iV rmtwials 
for -tho,bor,bs r,eflo&s in kin<.! the problbK';s that run right throu& ~11 
.ixj.nords-- in dj$fort@-, .:j.c!,c;rOes, of C3Ul?SSe YC ray x-q-XC these ,wt cr- : 

&i$ of the barb .a~' &y~m,tj.zing our 'bro?.<& piChWe~ 

It is a probI& that is not ,binj; tk bc: sd,'tlcd In 3 V~CUW~~ Ho6 
&vkr it is settled, it wi)J. .reflcct back on our ~hql< 'problen of rfiIl- 
wal Supply * Thank you. ', 

CAPTAIN %RTHIBGT@N: 

. Ye are opon fob a-ui:sticnsr 

A STUDENT : 
1 

:., 

Could you 5nQme fcr Us the pri;tiW ,t situ::tirx-l if1 rzi;ar..t ta the 
:coppw r~so:wcw of Chile .:l.nd i,T;hnt i;hc: future irk7.y bi: thora politicsl&y? 
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DR. LEITH: 

'I havenrt ~~?de it ay business to follm that closaly, Gen~:rczlly 
Child has. cnormms resourcas of copper owtied an3 opemtGd by Jmricans. 
Chil& is depun&mt c great cknl on the ~ppiir fnl;;u&ry X-K?. uJ:;nts tc 
catirnm its export to us. 1;s th@y wr?kc up to tinti iqmrtnnce.of the 
&nc-ml, th,zir ;;ovcrnmnt is be;;innin;:; to odec up on the iadustry with, 
2.11 sbrts of rc,gulntions, tzmtion prnccduros a&. spc?ciA orcM=s. 
Tho Amz5.can copper cc::i$m5es are on the dafcnsive. CJhil~ ~tould like" 
to see our copper tariff reduced, so that they could bring in Jmgor 
qu3itities of qqar. Thu'+i;.stion is nm uni?cr cmsidcrAZ.~n by our * 
Congess, I c?an't att&::pt to predict the outcam of this politiccl 
discussion, It is siaply ;i rx~ttar of arithmtic th:z.t we mst ,hzve 
this copper fron,thc outsiclc~~up t 0 quite 2. pcrcentq;c of.our rcquire- 
mnts. Tho csnsumrs arc CCJ~pbini.II~~;~ ,Sooner:or l$cr tha copper 
Jariff will have tc! be cut dmn Or &Li.ri;liin:tcd entimly. But in the 
ir,Eantii-lo, we hzve to cmsideti thi, halth 7nd prssperi$y of dcrastic 
copper niine,s. Conscrv:tim COJXS into thi: picture. Our copper pro- 
ducers cm put up f: pretty plmsiblti CYSC :1cEinst my ~n.c':ical or hur- 
ricd mom $.n the dircctio 12 of cmplctaly cbandcming the tariff, 

A STUDEPT: 

Xmt me the chances of gettin;: sake of our ,stmta!:;ic short mineral‘s 
from se& water? ? 

% 
DR. LXITH: ., 

. 

It is B matter of do&. Of C&l&(?, se3 water 
in it. % me gcttin;; Pag2asiurr: out of it nalr and 
rroa$ cvery:;ne of our miricr2ls is r:;ro conccntrztcc! 

hcs a lot of‘ things 
,sn1t. But I think 
in hnrdcr n2torinls 

in the \;c,.rth WK? there is 
qainst sc2 water. 

a vt;ry wide mzr<;in.of prcfcrcncc for them as 
.' 

n. STUDENT': 5' 'b 

'lien the question arises thnt you cantt 
,im~P~terizA., wouldn't it? 

pt it, the cost WO.,X~:! bz 

Yes. Thr.t is ciuitc true,, 
L&nd; 

I think, though, WC must kcap cost in 
not.nccessn?5ly cost ic' terms of dollcrs, but cost in term c;f 

human cfl'ort, Ye krs in the process of 2i;;gin~: oursclvjs into tl2c' 
,enviromcnt whert: We just czXnlt ?.ff;lr? tc,wfls'tc CiUr c;ffort in di.g;Tin;,; 
low-C;radc stuff until w h:?vc to. It j,ust loses to the human r;?.co 
thctt much energy, I 

* 
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Cmld you talk on the ccmpsmtivo resources of the 
2ncl Russiz ~xineralYwise 2nd the trend of dcplotim hcrc 

-hr2ps it will 2ead us in 1960 or 1980? 

'DR. LEITH: 

uniti:c1 3xrtes 
n&l Where per- 

Y cs* I could talk about it. I assume thzit this discussicm here 
is nore or less off the record, I don't ccm. I hzve said it ix-my 
tines before, 

Pmsonnlly, I think Russia ig very much <jvcrraitd. in the SW.~CC 
of lrii.ncr?.l 3lpply. I cxft fully back th:?t up by facts, of course; but 
I have had ocmsion tc follow it for ~6 pm:: ix:ny yczrs , I hc>uve tslked 
to people who hcvs been in, p?.rticul::r ~TCZS. Thi:re hots been so mch 
overstntemnt on the pmt of the i?usL;i:ms that perb:ps it has led x;le 
to an errrxr in thq zthm :!irbctim. I joust r.!,m It bcli.r;vo it e 

Just to '.ivc? 3n illustmtion: steel, of c%mrse, is the hcr?rt 
of .their inAxstri,?l mtqrprisc, as- in &h& s&ntri!,. Russia has 
coal; them is no doubt nbmt that9 but not a ,yrect de:;1 of iron. 
The)best of'the iron is locxt,:?. down in the Krivoi Roq district in 
the Ukrsine, The steel industry &r:rtecl there, T&n fm~'prjlitlcal 
rccsons thay shifted devclopxcnt fzr to the northensl;, wh~e there . 1s a large anount of 10~ +;;mdc iron at @.qnetit,gersk an2 began working 
their -low-r:mde rxqgxtite 2c;posits m Then thuy built cc::1 fielc',s ~1 
thousmd rd.les to the east in the Kusnetz bcsin, 

During the war tinis Imve wi?cvec: 

that cost ccnsi<eratims in? fa& 
fortun:l.t$ for thxi. But I think 

of the Krivni Ro, c!istrict. Tht: iron 
ore at Krivsi Rag just isntt sn::u;::h for i: i*roat steel industry. Ei-, 
R. C. Allm,, of Clevelm:!, W!.LC ha.2 chzr~;e of tho explorstion for irgn 
ore in Russin, for two ym,r5 with twerxty-two Amricnn on&mm3, ix& 
an int-cri:stin,:_l stntcmnt +~-ut -th;:t, '.bcn I n&cc! hin,"How fji.;;; is 
lQxi.voi R.og?lt he sai3, l'It is ccmpm:ablc rou;*hly to the. Gogehic Range 
of Lrzkc Supqrior, That is mc of otir succm!.nry r,mi:cs, not itself 
capnblc of supporting n vary lzqs stosl industry, 

At &.gneti.tgorsk them is smc hi;;;h c'jrt~de orz, but r:uch of it is 
pmtty low-:;rsde stuff rcquirin~: concentration, The trcnsportation set' 
up is bx!.* Russin rm,y in the five or ton yonr prqr>n r";~ s~.ti~ distance 
tomrd their coal of fifty .+.llion tons cf steel pro<uction, But-I m 
-~ill.i.n~; to b& thr.t*thcy won't reach tilcil- ~on1,i.n nny, such poriod,if 
at all; If they do, it is go,hrq; to cost SD riuch that kt will~be un- 
econxic, 



‘1 .:+: ,;‘:y :..I -Ii;,;,kc,.:I-;,T 

“.*,; 

6 STUDENT: 

Do you include l3xssia.i.n y.our st:Ltme& that 5ny xtion th.lt vins 
the third world war will have to havo access to the wor16ts fund of 
ixinornla? 

DR.‘ T;EITE:': 

*r certainly do, It ma? be fonlish for fit to'mke such a stntment 
as this in the presence of war specialists; but frown the standpoint of 
raw rrintor,ials necessary-to win the next war I wouM s.?.y that Russia is 
this&-qte.; Any country would be third-rate unless it hasaccess to 
the mterials of ,the world. For instance, Russi,?. has coal, sho had 
manganese; but them is a'long list that she is short of, 2nd which 
in theac days‘ of mor&m.war nm:r! modern weapotis can only be fourxl across 
the seas. ,: ? 

' STUDENT: CL * 
To pursue 'that 4 little further,' I wonder if you would estima,te' , . 

what help she can expect' from .border.. countrias which (are sonicwhat Pli.th.:n,':' 
her oy*bif-, ofi influenct$? ', ..: : !: : ." .: '1 ,!" '. 

; .:. :. ; 1 .;. ./...I ., .) : ;; ..'. 

DR. LEITH: . .,, :._ ;, : ., ,, .'... (. 

c 
Sho,cnn ,eqoct:.so&e help them; hut they'.% not'rich;, Qi o&c&" ' 

words a ~geopoLi%ical concept' that the: "h&t lcnc!" can fi ck .thc:.vorlh,, ‘..: 
just do'csnJt hold when it co~xx$ to tho'rWmv.1 resou~~ccs. ; J!!y 9own p& I ~ 
so~gl*fcclin~ ia fxxe in f<auor of Cnpt , ?,i?&:n~s~'old the.sisl th&t sen. . . 
pbNW, +bVJif-i~ .ncctibs to wofid ti&ner.Sl-3, ,is‘c ~&x&n%& ,‘factor. + 

., ,' _', ,,' : 
‘I ~m.nt~, to 3+0i&irza tk pU ~f0r~ ~&in~~; 

*.I 

I hope you will uq&mtnn6., ti :. 
sto't&mnts;~s'p svoepmg, but. 

; " I , ,. 
, .' ,' , '. 
6 STUDENT: " ,i : , : ,( 

&this weok's Tiixe, :I-think it is-, thord is quite an atiticlo about 
Arabian oil zncl ,thc Standard' Oil of $Jow' Jers'cy, r:ili we biport c2tik bf 
that oil? Thorc a~i; som 26 &.llioh'baWels 'of, rosorV,es. Can we got.. 
r, chz,nce to use that md c~nservc our rx~tur;Ll ree<urces? 

DR. LEITH: 

I. kfi'b~ +,he .oil:in:3~stry feels th::t 'thti first thini; will bo Lin-' 
creasin:; 2230 of oil from Vencqucln, where- the Ur~ito.rl States hi:s a 
Gory lnr_rc interc.st; i-,i-~at'thc E\lzx East oil will at first.,~o'laygely 
to oti2cr markets, and tht the flow into OUF x.rkcis will cap sorxwhat 
further in,,the:..futurc,.. I xi pa.rq~hmsih;;.r. rcccnt staterxnt by 

. 1 
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Iti. Vi&on, prr&.dent of the &mXnrd Oil of Zlldianar 

HOG about mr.:;i.ncl c:oposits in the Unitcci Statss frm the cormcrcial 
stnnQoint? iira tl-iay of sufficient sm:znitucle ta chnn;;c the perspective 
if f-m; proccsscs of oxtrcction arc.3 devclopcd? 

DR. LIETH: 

I don't, thi,nk so. The, bi;:;$st SOUPCU of LOW-~F&C ore anyone &,n aen- 

t&q i,g &rcm agable :%~qm~,l~i%tii~i:+ -In the bbssbi Raq;c they qe goin, '> 
further ,znd further developing b&eficintim;; pr’occsscs. It hr;s be& 
under way fc;r mmg ymrs. New procossus arc now known which :?re ,comi.ng " 
into large-sale pr o'action before very long. It .is ::oin:; t3 be 2 '_ 
~graducl. chanse. As it reaches an efficienC scnle, it n.zy not cost as 
much as m-e formrly supposed. The Ui.nne~ota EYXpwimmt Station hjs 
cstimtod th?.t it will not cost KioPo than l.5 to 25 cants rzoro per ton, 
I don't know about t;hzt fi:;ure. But, beneficiatim is not ;;oing to 
change very mch the ~co~rz,~hicz,l sot up. The crz conecntratcs are 
Goin?; to corn 3rwn the Gret?t Lakes to the great czr:tplGx of steel 
plmts of-the Lowor Lakoso There isn't 2*nywhere else in the cou@ry 
sufficient quantity of low- b;ra& or3 capable of efficient conccntmtion 
to cause r.ny wjor up set in present distribution, .' 

*. ,Y%cn it col;ios to copper, tho low-;rc?r< e copper deposits hnvo becn 
pretty thoroqhly cxploral, The quantity of undcvclopeZ low-grczdo ore 
which cams anywhwi= near the cccmzcizl mr;;ig has b<on a :::ooC: deal 
GVer +2StiIiiCl.ted~ The chief geoloy:iA :sf the Atiaconda Copper Z."inix Coq:Lny, 
Rena' ,%les, who psobebl.y-knows copper as well as anyone, cmc c'mm to 
%shin$w during the wm9 ithsn them was FL lot of talk *~bowt the neccs- 
sity of openin;: this 3n;i that low-p;ra:!a deposit, He cam into cry office 
one day enr! scid, "Of cmrso we wnt to opsn'up low-<;rndc 211,wc can, 
but," he sni::, "1 would like to know where all of those bi; deposits zweel' 

Then there is gzmgmcsc:, 
iri this cru&~y. 

There is very J&t16 hi&gmde rmngmese 
Them 'me lmL;e lo~-~:rade rescurccti in Seth Dakota, 

New 1 !exi CA ,, Montrna, Kinnesot3 and JW.ne. 7,'~ tried quite hmd during the 
wc?r to develop new processes for recoverin;,; that mngm<se. ","C SmnZ we 
cculc! recover sane of it, but at 3 vmy lzrgc cost, which no.:nt 2 c'.iver- 
sion of excessive m-Ants of mtcrizl nnc! mnpower. 

But smcbody one day said, "Let us ;?ssuIX S~:!w of thesu proce:$ses 
will work, “b?+t would be our tota& mngzrfcso +pply?" The answer fisres 
c?.bout ten years' supply for the U,SA. 

CAPTAIN YORTHIWTON: i 
. 

Thank iou very much, Dr. Leith. Ye have cKjoyed your talk very 
mch. 

(30 6pr h? - 350)E 
---c-e 
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