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CHANGING PATTIRN OF BCONCHIC PO ENTTAL FOR T7AR =~ NATURAL uEDOURCES.
: 26 March 19L7 S

CAPTAIN *.’.’ORTHINGTON#

Gentlempn, the speaker this morning is Dr, Charles K. Leith. Dr.
Leith is an eminent geologist, well known for his studies on world min- -
erals in their int vrnatlonwl relations, He is a co-author of the Wlduly

" read book "World Mincrals and . 'or]d Peaca," publlshed in 1943..

Tn Trld Tar II Dr° Loith served the Government in mony important
capacitics, arong them, that of Chief, Metals and Minerals Branch, Office
of Production Rcsearch and - D@v@IOpmMnt, Tar Production Bourd. hp also ad~"

- vised numerous government agencies on mincral matters in vorld Tar. I uﬂd 1n
the period botweon the two Wars : Co

In addltlon to his distinguishcd carcer in Government, Dr. Lblth
has been vory active in educttion, having taught in 1n5tlbutlons of higher
learning sincc 1902, He is the author of mmny books and articles,on-geo-
logy and is a mcnbcr of numerous acadenic SOClelbb. B I

‘ Iis subject this morning is == "Changing Pattern of Economic Po-
tential for Tar — Nationszl Resources.” T take great pluasure in in-
troducing Dr. Leith, »

DR, LEITH:

In discussing this subject of minerals under the title which has
becn assigned to me, my purposc will be to try-to framc the purspcctlve
and tell you the gencral story rather than to give you rmch in the way -
of factual and-statistical materiale. Thore just will not be time to do
both. So I shall have to denl fo some cxtent with certain gunuralltle

Jo are dealing with o problen that is really an unholy mixture of di-
verse factors, phy31cal technieal, ggogrnﬂbluﬂl, political, commercial,.
and so on, with the sccurity factor mixed in. Therc arc just no simple
arithmetical approaches to the question, no possibility of handling that
mrbsr of shifting variables in anything approaching an cquation.

I propose to skotch the subicet in three parts: first, the present
mineral situationy second, the impending changes; and, th11d the pre=-
sent policy of the Unitcd States, which for the rmoment and for somctime
past has been a principal intercst of mine, .. I assumc that this group
will know pretiy ruch the general facts of mineral distribution, I will
Just touch 2 fow of the high spots, -

The coal resources of the world are dominantly lodged in the USA,
with a belt of coal running through ccnbral and western Bufope, and with
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outlylng dlstrlcts, not well duvulopcd, in Chlna, South - \frlCu, and ‘
fustralia, There arc practically none in Contral and Scuth imerica,
The big. developmonts run from the Mississippl cast in what you rdght
* call the power axis castward through the United States and castward
-'”thfoqgh the centrnl part of Burope. :

‘The oils are a little more widely dlstributud. As you know, we
arce the pr1nc1pul producer, but we have not the principal riserves
today. Next, in order of importance, the prlncipﬁl'produCLrs aret.
'Vcnezuula, the Near East, thc outlylng districts in the Far Hast and
- 80 0N .

Stcol and thc ferrous nminerals are dominantly locatced in the
United States, again following the power belt into central Russia,

4 large part of the steel in th@ world is riade in that belt, where

there is the principal coal production. The outlylng ccntoru of
steel in Socuth-Afriea, Justraolic. and Indin are very cinor in pro-
" portdion and arc likely to stay wminor in proportion, :

: I want to erphasize one feature of this perspcctivc. That is-
that by weight steel rmakes up over 90 per cent of all methls usced end
more than 90 per cent of the raterizl usced in the last wer, . The same
is true of industry, I ray say that that figure of 90 por cent is an
old figurc. Since the very bbglnnlng, for one hunurwg yuars, th it has
been the oltuatlon. ; -

Of the othbr ten pér-cent, copper, leand, and zinc muke up the
dominant part. In other wards, 90" per:cent of the renaining ten per
cent is copp»r, lead, and ‘zinc, Of this ton per cent a very large
fraction of them are in ‘sonc woy related to the steel lnduunry, of
course you know that manganesc, chrume,»tungsten,‘nickel and other ferro-
alloy MLnQrals are actually used in the steel industry, You would be

- surprised as'you go over thv figurcs to see how rmch copper, how zmuch
21nc,‘ﬂnd how ruch lcad is very closcly integrated with the stesl bus-
iness. So-steecl is in the center of the picture.

Now, I suppose you cre fordlisr with the goographical distribution
of steel, Ls you know, the United States leads the world, with 50
per cent of the production or approximately that. UNext comes central
EBurope following the power belt, The hutlyinc sources are relatively -
small, They arc not particularly gaining in the lorge centors, Then
there are the miscellaneous rere minerals 1n the remaining ten per
cent, Thore is o very long list of them, 7% had 95 of them in our
list in the Var Production Board, I will hQVo to confess that there
are.probably cbout thirty or forty that I hordly know how to spell,
As a matter of fact, we had o great denl of trouble with some of these
rare rdnerals and elements, Wlth new technology calling for new things
ﬂnd for new minerals, new qualities, There were tines when we might

-2 -

RESTRIGTE



have thought that thc W, Wruld have bo, stop if - we coulua't dig up some
rmineral in a certain qunntity which® we actu 11y hed never heard the .
narie of until a few days prLV1ously, but which had actus lly corme, into
the new tochnology. Minerals like tantalurn, berylliufi, and several
cinerals in the platinur, group, , not to, montlon,thc tinerals in the
urunlun group came lnto the plctqre, e ‘L S s

P

wa, thc outstandlng ?uwtunc of th ﬂsxtu%tlon is the gcograohlcal
concentratlon, due to. the seale of dor”nd;' In other VquS, as: 1ndustry
has grown and war dcnands 'increased, therc arc. only' few pleees in: the
world ablc to mcet. those derends. 'uo natuually the dcmand focusces-inbo
those. p@rtlcular SOUTCCS, ThOSe sourccs are very few in nurbcr, I do:]
'not neud to go into that. ' .

Iron oru is Vcry WldCly dlstrloutcd uround the world, Copper -coues
from’ six different regiong, Uith lead there is-a slightly larger murber,
but we have a concentratlon in a few places, For nickel we have one,
for mangahese three, for chrorite four or five, and for quartz crystals
ones One could go on indefinitely through the list and show a remarkable
degree of geographical concentration. That does not rmean that there are
not hundreds of little showings here, therc and olscwherc. But I want
constantly to keep before you this iden of scale. Figuring on the basis
of scale there are only o few places that count geographically in this
whole minerals picture, ' ‘

Another thing: Along with that concentration geographically by
regions there has been a concentration of commercizl control, That is
not recent,. It has been going on since the very beglnnln 4Ls these
industries vrow larger and as nore and more demand is centwreﬁ in cer~
tain places, lndustry is bound to grow larger. Demand follows cheap

roduction and the scrle of productlon that is necessary. Aind so we

ave hed clear through the minerals field o perfectly definite tendency
toward concentration of cormwrcial control, with almost no exception,
It has been going on rogardless of a country s ldgology, rpgardless of
conditions of war or peacc., My judgment is that it is going to go fur—

h@r, no nutt»r Whut we do about 1t.

Now, thprp is involved in that the cupstlon of Lonopoly, fr»vdou
of : ucccss, cartels, commodity ﬂgrvununts, and so on, They arc very ruch
on-the carpet, I think anybody who says we are going to stop that sort -
of thing that we ore doing should get down to the grass roots. Any plon
to eliminste cartels and commodlty wgrcbncnts, or even big cnnpcnlos, run
ageinst. a tide that there is no hurmn pos31blllty of DV@TCOAlng' IExcusé.
ne if I seen to make an overstatenent, out to save tirng I want to’ &et
these ideas across, Regirdless of - whnthcr it is right or wrong, it’is.
one of those natural, inevitable consequcnces of the grovth of don’nd
and the conccntretlon in a few pluCCSo T T
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nnother result of all this has been the growlng lnterdcngndg ce of
nationss I don' need to go 1nto thet., That is the roesulb of’ ”cobraph~
ical conCcntratlon.

Then we have going on the general spread of pub]lb cuntrml, polit-
icel control, over the mineérals resources of the worlds It i1s a trend
that hns gone on just like geogrophical concentra tlon. It sbarted.be-~
fore. the f£irst world war and went on betwcen the wars and during this
war,. It Is gtill under way. The polltlcal.connrul_of rdnerxl rescurces
is tightening up literally 2ll over the world, It is cbvious when you
come to an extreme case like uranium., Ivery country in the world is
clorping down, In Englond, for instance, very little metal is P@Vlng
these doys except under government quotas and centrol, ungland as-you
know, has nationalized coal production, Vhat BEngland is deing is bblﬂg
done in some degree by'przctically every other country on thu globs.

It is n matter of cconorde necessity forcing this kind of contrel, sec-
ing thot the minerals go where they are nceded rost. 4s I soy, all
countrics are doing it,.

Yie are not entirely free ourselves. T8 ourselves btalk o great deal
about getting away frow war controls. Bub, looking over the list, yﬁu 
will find we have 2 great denl of control still, Thers is qultu a ques~
Yion whether we are going to relax those curtrolb. Tlurc arc also non
war controls, .

‘ “hen I speak about this public cuntrol I am Sppaklng butithé?':
tariff, quotas, allocations, the actunl neticnalization of the‘wholc
range of material, B

Now, ngainst this baokgraund the positicn of ithe:United ‘Statés can

be summnrized very brig flj.‘ arg the richest country-on the globe in
minerals, but there aré a lot on thcn that we do:not have ‘at all, Jany |
others we have only in part. %e do not. escape ‘the -interdependence which

is due to this geogr uDth&l dlStPLbuLan of thgsc mlnbrmls and nmturlals.

ith our imcreasing dumund the reserves of o tbPLTl“ vmlch we have
here are beginning to look smaller. . Fven though we nizht Wlth sorme of
them get by for a yery Lllltnd ﬂu{bur of yenrg, the time is pretby close
,nuw when we havé 16 start to lrport.v People are bound to pub thersclves
in“the position of a bank-~it is o position that we have overy day in
finance--and say; "This new oo nufacturlng plont will neod new raw ma-
terials for X years," It isnot a matter of theory to them, mhéy have
to shﬂrpun their panllS and, figure cut where they are going to get the
stuft They are pla nnlng and “]lOC”tJng iunas on the basis of under- .
standlngs of thwt sort, : I -

e are 311 rlght 1n ccrtnln mlnerﬂls. In nanganese we. are hot,
stronb. In conl . we are guLto stron@. In nblybdunum we are atrong.
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~In iron cre we are comfortable encugh s6 far os the total amcunt is :
concerned, but not corfortable enough in the high-grade vit ore; That
has been the heart of our iron ore production.. It renlly went a long
woy toward building our industrizl strongth during the wer. Then we
had te rup production on Loke Superior onc yoor up bo mect the requiree
zents of the situntion to 0 rmillion tons, there wes only one place
whérc it could possibly be done and that was in the ovpen pitse It would
have been impossible without the open pits, It is impossiblc to cpen
up underground mines fast cnough, They could not supply in the a2ggre=
gate o fraction of what those big open pits supply. One pit produced
25 million tons in the siz or soven months of the surcier, which is con-
siderably mere than the entire consurption for the United Stotes up until
well after the Civil Thr.. In fact,over five tines as much as the entire
United States consumed anmually up ‘td ‘that period, ' '
Now we come down to other rinerals, - 7e'find that wo ore beginning
to run into shortages, In the platinun rctals we need sofe from the .
outside. e nced o good dexl of block mica, egpecially- high~grade, in’
the "five" or Msix!" sized plates necessary for insul~ticn, e have not
been able to produce rmch of thut. o just de not have manganese ‘in
the cneunt needed b6 meet the currint demand, "l hove an extremely
stnll amount of nickel., 1In chrome we ~pe short, in tin wo ore short,
and in industrinl diamonds and quarts crystals.snd asbustos we are
short, 'I assumc you are genernlly fardilinr with oll of these facts, .

e hove led the world in the devclopment of nincrals, 7% have
produced moré from our regerves thon any other country in”thé world,
The seale of cur industry, the senle of ocur war preparation, hns been
the largest in the world, It is not- just o rotbtor of theory thot we
rust rely on foreign sources in the future, ‘e ape up agninst it right
now, ‘le arc facing the necessity of trying to find out whore these
things are in forcign countries, znd how. to zet them, S

So nmueh for the general sltuaticn, I want to give just a little
attenbion to the cuestion of impending chonges, How is this situ~tion
changing? E - ' ‘

Well, in the Tirst plece, scale, thot 1s, the over-2ll scale of
demand, is increasing all over the world, which means o necessity for
further development, It means norc shifts from older sources to younger
sources of materisl, ? -

England no longer dominates the conl situntion. " And we ecan"loock
forward to an‘even smaller relative position of England in the conl
-piecture,’ ¢ : '

In this country we hove produced abeut 55 per cont of the worldts
oil, but we hove only about one third of the reserves, It is obvicus

""5»’-"
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that we will have to c¢nll in more and more, first, from Venszuela and,

>

secondly, from the Nedr East., .Some of those big shifts arc under way,.

Turninﬁ o the metals proup, we can find sore shif ts, but not -
pvrticularly 1mportant ocngs. I refer mainly to luud zinc, and copper,
There "is one feature of th t, ‘non-ferrous. group that I want to eall your

.

I umpnwslzed the fact that steel is 90 per cent by weight. uf a2ll
>metﬁ e Iftnll the world were industrialized on the sane seale o8

< the Unmtnd States, it weald hnve to have. seven tlﬁ&” as rmch row. u°ter1”l

as we have been using so far, Now, for iron and coal séven times,as ouch

is not impossible,-but for the entire rernifing group of minerals, 130

or 140 of them, we just cannot sec it. The chance of rultiplying by

~seven that ten per cent of the materinl that supplements steel just docs-
nft seem to be in the cards, Thnt, of coursc,'is subguct to certain cx-

“ceptions, I just want to put the problem before you in perspective, in

scnle, to show the ‘ob ahead of us 1f we procecd to industriclize the

woerld as we should,

Now, how about the Government!s part in this picture? Discovery
the world over has been lessening in rate for a long time. There h“ﬂ
been a grent deal of discussion of that, During the war therc was a
trernendous effort-2ll over the world to open up new deposits, but the
hew reservgs opened up which =re on the scals-to really upsct the per—
spective in any apprecisble way arc pretty fow, Poople will say, '"Hom
about this copper deposit here? Hew about this zinc depoeit?! Granted
all that, their scale is such thot it just does not upset the perspective
which has cxisted for some tine. L

Yie have gotten in this country, i r instance, to where we are now
con~unlné more oil than we produce and, a2re beginning to irpcr' it. The.

discovery of oil, as you know, has been slowing down, It is net only
slowing down, but it cests more, 011 is coming from devpcr SUUTCES
There was o very interssting stnbement mede by Me, Swdth in New York
last week in which he gave a figure that is astonishing. He said that
actually the discovery and development &f new oil today is costing six

times as mmch as the oil of ten or fifteen years ago por -well, duc to
the depth increasing and the cost of drilling, uuv to hncr;ascd cost
of the technology, and so on, That is just an illustrs hicne The gen-
eral discovery rate is slowing up.

. & T

Of course we are going to discover minerals here, therc, and clse-
vhere, ‘e may get upsets, we moy get changes, in the perspective, But
I just want to cmphasize the fuct thot o discovery big enough to upset
It is a pretty rare case., Anything like finding o new Mesabi Range any-
where in the world is not likely to happen, and something on thot scale
-is what the situation c:lls for,
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Geologically the world is pabtinb to be pretty well known, Geolog-
ists have the oil terranes pretty well mipped out. . Th.y inow penerc) by souilk

where they are likely to go. Eliminating the Pro~Cambrinn crwus of
North America and ccrtlln other parts of the world and comding down to
prumlslngplayers,;thcy know where those layers uzrc,

How about depletion? How is that going to change this perspective
- that I have sketched for you? Of course, we nre cuttlnh more and nore
~into the zine, lead, 2nd iron ﬂru'deDOultS and the oil deposits. That is a
factor which.ls transfbrrinf gome of these demancs to forelgn sources Qrd
L-'la,.k:,lrl:~> us more and more fcpenucnt o
- Depletion during the war was excessively fast, It was rcally
appalling to some of us who have fcollowed the figures showing the
percentage of incrense in the use of these things, I will just trans-
late use into deplptl“n, to indicate what I am talking about as corpared
with the First Torld “ar: Mongsnese 260, per cent more used. - Pitaniun,
246 per cents molybdemum, 123 per cent; aluminurs, 330 per cent; then
the series of chrone ore, 700 pcr cent; Canxr, L6O per cent; leqd, 170
per cent, And so on down threough the listes There are only a few.-as we
go down the list where the pere onbe iges did nbt z0 ype. I want you to
see thnt it is a brand new situaticon as for as dcumnd is c»nc»rncd, which
neans that dcpl“tlon is going on with grecter spesd. ~
How about upsets due to technological chonge i have had a vast
mnber -of those technieal chhnges during thoe W“r. 7o lenpned how to -use
things in‘a different way, e deve loped a serics of Naticnal Emergency
steels which resulted in o very considerzble saving in the cronnt neces—
sary of chrome, nickel, vanadiur, menganesé, and so one  Itiwas really
o very dramatic change. Being short "of tungsten at the suart, we started
to substitute nolybdenur and fuun& that it was pOSSlblC. As 'we ‘got inbo
the war the shift ant the uthcr way. Sy

e learned kow to use our 4n§~¢1uls VLFV zMCh bvntur with savxngs
 all 9lonr the line, "These changes arc important and’ they do tend-to
- nodify out picture. In other Nords, if we can get alon& with *less -mon-
;g&npse, less chrome, and leds nickel due to these savings, it 'is modify-
1nb ‘the genera l,featUr0s-of the picture which I sketched for you origin-
* But. ag 1n I W“uld llkC to jump over to a genbrc;izztlén:'fthat those
‘tLChnlC L chﬂn :es have not changed cur prQp\Cthb aaywhere along the
‘ITine in “ny surlous degrae, ’ '

_I”mlght megtlon_just cne tcchnic:l'chungc‘which'ié‘uﬁdur way
now and which is going to go further., The development of gas turbine
and ‘jet propulsion enpines has cvalled for o new sorics of JllOJS -
alloy< with different streéngths and qualities, We got inbo the hobit in .
the Yar Production Bonrd of roferrin: to thesc 1ljov\ s super-alloys.
Normal alloys have 90 or 95 per cent iron nnd the rest nliﬁy'maﬁ@rials.
In some .of the r~up\-,r—-almyu the ratios are reverscd -- 90 percent of
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alloy matorials and ton per cent of iron. That is a very radical change

and one which, if it goes too far, w11l, of course, upscht the perspective

to some extent. But the specialists in thet line expoct to find new
combinctions and to get away from the extremes in the super ‘alloy re-
qulrencnts. Sorwe of you perhops ray have set in on scme of the discus-
sions of somc of the new developiients in the war. I know we wore sud- .
‘denly asked for quantitics of chrome, manganese, and vanadium which. we
sxmply did not have. The material just didnt't exist, here or nnywhere

else in the world, sufficient to change the steel alloys from o five

or ten per cent basis to-a 90 pcr cunt ba51s. o

There remains the quostion of subbtltutlun Lo COHSldCrc I mentioned
the techmnological chungcs and substitutions that are going on. Alucdnun
and magnesiun are coring in-and substituting to some extent for steel,
iny one of-you who has thought of this subject can think of substitutions
all along the line. An outstanding substitution is thé substitution of
0il for coal as a source of power, which has tended to slow down the rate
of production of coal and increase that of oil. They arc, however, now
learning how to recover gasoline from gas cnd conl, which is a rmove in
the other directiones I noticed in the paper yesterday that the Pitts-
burgh Consolidated has started a plant for actual production of oil ocut
of coal. There thot will end up in the long run I would not attompt tb‘sav;“

Then there is the problem of conservation. There are certnin changes
under way. in conservatlon that are affecting our suanlvu.

" As o result of all these shifts which T have discussed in thu phyh
sical ficld we come to o growing dopendence on forcign sources, It is
not a casec of whether we.want it or not, or, whether it is good for do-
mestic production, - It is on us, - The imponding chhngoes arc all in thc
direction of 2 growing dependence on foreign sources,

Along with this growing depcendence on forcign sources we face the
problem of the pclitical changes in the way of tizhtening up our access
to foreign sources. You runurbbr, in the Atlantic Charter onc of the
important seeticns rofers to frecdom of access, cquality of economic
opportunity,  That'is onec that has been talked about o great deal in
the intermntional trade confercnces. The conference that is just cbout
to meet in Geneva is dedicated more or less to that thesis, .nd yet aos
ageinst that therc 1s alrost cevery day sonc new measure of restriction
or control and quotas on this and thot mincral., Quotas are being sub-
stituted for tariffs all over the world outsidc the United Sta bes, and
we also have government. allocations of materials, Thet is what we are
faced with, 4t a. time when we heed riore of these naterisls the oppor-
tunity to buy ther.” pvur_thb counter is growing less and less cvery day,

The tire hés'ébne'by when o person can hop rboard o bont and £0

out and Yook for rinerals, find them and develop them and ship them
back to the United Stgtes. You heve to go through a long series of

e
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dlplonatlc negotlatlons bcfors you can even met off thc boat. Before
Jyou .can | zet your enterprise developgd to any size, you run 1nto dif-

‘ jommn in magnitude-every dayd .Thot is the thing
At a bire wbun we phy31cally ﬂupd these, things
fwbrbzd, 4t ls polltlc lly becomlng lnchuqlnfly ard to ”ct them.

”,‘”‘. “ll rlght Let us goion now to the quustnon of tnc futurc pollcy4
of the¢ United States nageinst this backg round.‘,I,Wﬁnt b0 apologizge to
you for tﬁlklng nencrwllzﬂtlons 50 nuch. 2 L

- Frofthe twndeLnt of socurlty the nurb»r one -feature of the
policy internationclly ought to be stockpiling. Teoall toke it for
graonted, that stock pllus are necessary. in order to cushionhour tran51-,
tion from any period of cmergency, ‘That progran is under way. Stock
piles, however, are limited by the eapaciby of production to supply .
not only industry, but to supply excesses to go imto stock- 01105. The
arithrmetical problem dess not sound good, . Some of you arc very familiar
with that thought. If the copper minis of the world supply industry :
on the sczle which.the projceted trend lincs would sccm to indicate,. -
it is goins to bp a long, long time before W tvt*bnouﬁh copper to-win
the next war, e have no stock pils, The same is truc ?ll hlonf the
line. Sczle CODCS into the pro bieh in a big vay. - S

- In the First Torld Tar we h:o to,have access,to o lerge pirt of
- :the werld in order to win the war, "o had to have groeater access in
-the Sccond Torld Tar, I think it is o pretty safe guess that in . |

the third war, access to practically all of thb known pinerals in the
;jwurla is geing to be nbcbssgry for succcss. o i

R nny pOSSlblG stock pile pmfrw in rg own Ju1g@cnt, can reach o

- very smald part of requirencnts, It lS going to-toke not only all the
.COpRer that can be produced now, but also all tho - -copper that can be

! produced curruntly during the emergoney, to win the war, How you can
‘“fsepu ate that olit” from the current nceds of industry and get it stacked
-up Just for oarposes’ of security is o difficult quostlon to answer.,

L Imey say that the cheorv of nccumulﬂtlnﬁ o stock plic is to got

~ the things thot we don't have in this country. ‘That theory has been
soriewhat rcdified by Congress by the introduction of the "Buy America®
clause, I don't rind saying that I don't like that clausc. T spoke
ageinst it in the commitbee of Congreéss. If we -have the stuff in this
country, I don't sec that it .makes any difference whebher it is bolow
currcnt or above, I personally like to see these stock niles, if it

is possible, come from outside rusourcué.

. Next in order, we obv1ously ha to encournse dlscovery and explor-
ation, Thﬂt is under mqy bv prjv“tp inuubtrv There is ove ry 1ncentive
- L -9 -
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for inc ustry*to do it, and I- assums that thht is under Wuy.

Recently there has been a prcat deal of talk about the Govcrnmcnt
coming in to help, Mr, Krug has proposed an extensive government.
prograf, Such help is all right as o supplementary proccdure, but with
oy background of experience in this field I know that most discoverics
in tha past have been pade by private industry; and I still think they
are going to be made that way in the future, I would like to see govern-
ment  support confined to phases of the work which are not w:thin the -
rango of any 1nd1v1duﬂl corpahly or prlvatc indus try. o

- There are pha5nu of d1 scovery calling for &overnnent aid in the
- field-of geophysicss In that enormously broad scientific field therc
is work which only the Government can do or can best do. Also the Govern-
ment can do a great deal: of uscful work in other phases of distovery —- -
taxation, for instance, It has been proposed from several scurces that
the depreciation allowance under the tax law be increased. To some ex—
tent that -is going on. The Stete of Michigon right now, for instance,
is considering a new law which will mnke it possible to spend money on. °
exploration to develop the iron ore deposits in Michigan without taxation
for a considerable period, Exploration in Michigan has been' slowed by:
taxation for a good rany ycars. Companies are deliberately holding back
cxploration and development to an- extra two or’ three levcls, because if
they went below that and found any more, it would be-taxed,  Minnesota
has 2 imiler problem. I don't know what the answer is, but I call at-
tention to it as ohe of the things.which ought to be cun51dcwed thC in
the Govcrnment lnterpretatlon. ’ ‘ : S

- The problem of conservatlon naturally anQlVOS the Government, . It
is a field in which the Government can do some very pood.things,. ‘Ne'
have several’ cases in this counbry of that. The Tri-State zinc field,
for instancé; i's running out of ore and probably cannot be operated mmch
lonrer unless they continue the subsidy. That discussion is going on
in Con»ress today, If ‘those mines are allowed to close down, we hav
an area of twcnty square miles prectically where, because they are con-
nécted by opening 8y theré is going to be formed a great unucrrround lake,
which nobody is going to pump owt for a long while to get at the few
deposits which are left, “Je have other cases of that oOIt where the
Government can come in and help on the broad conservetion problem,
partlcularly in the direction of rocovcrln that low-grade m‘tvrlbl .
One illustration is the striking success of cooperative cifort to con-
serve oil, fostercd by the Oil States compqct.

I think that most geologists and engineers will agree that the
 chances ‘of meeting all our future requircments for the United States
are pretty srall in copper, lend, zinc, nickel, manganesc, chrome and
other minerals, ¥e have done a lot of work on these minerals, a lot
of expensive work, du “ing the war; but the result of oll of this
,extraorQanry cffort durlnw the war was not very ruch. There arc some
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very interesting firures availeble on that. ¥e had to trv it. Ve
had to spend millions of dollars trying this and that proccess in the
hope that it would add somethirg to our reserve., But it was terribly
expensive, Thatover we got helped o little bit, Yot the percentage
sained was not wvory mch,

Yell, we have got them to go after foreign sources. . In that field

I just rentioned the reciprocal trade trenties which are under discus-
sion and n new international trade orgonization being discussed in
Gcncvu. e have thoe general problem of cartels nnd cormodity agrecments.

e hnve the problem of whether we are coing to nccept some of these raw,
mberials in part payment for Lend-Lesasc loans, If we do that, we hav
a very serious problem to decide how we are going to take care of pri-
vate industry thot has been in on that job, if we allow Russia, Grcccc,
or any other country te rake part payment that way, The machinery of
internationnl trade is something we have to consider unless we Jjust want
to meke up our minds that raw moterial supply will drift over into pub—;,‘
lic contrel, whlch we all hopp will stop somswhere, .

" In short, our problem, the problem of- our future mineral supply,
is one of perfecting international understandings and agrsements of
. 80O tpr~Whlcﬂ will give us proper 2.ccess to the world resvurccs,
That is going te be necessary whether we zre tnlking from the stand-
point of an enhanced scole of future industry or whetkcr we are talking
about winning the next war. The mobilization of the world resources.
is roing to be *bsolutelJ necessary to anybody. hoplnu to win the next
ware. I think it is perfectly safe to say that neither this country nor
any other country can by any human poesibility hope to win the next war
with the resources within its own borders. Other people have waked up
“to that idea too; so they ~rc tightening up.  They are gotting cagey
cbout letting us have access to their rescurces,

e hmve o problen there of publie control,. How far we will got
with it I just don't know, I would like to say thut I have been fami-~
liar with these requiraments for minerals, I worked with M#, Baruch
in the last war, I have been faced with this problem for o long while.
I would like to say that the next war is not zoing to be won without ac—
ccss to practically all the world resources, That access is hot going
to be gained cxeept by international understandings and sgreesents. I
we succesd in doing that from the standpoint of security qlonu, to say
nothlny of lndustry requirenents world minerals will be tied up in such

o, way as to make war difficult for any other country,

Now, just a word about the qucestion of raw materials for the bomb,.
You may scy, "How is thot geing to change the picture? All this talk
about neciing 2ll these extre rincrels in guantity may be upsct if o
borb comes into action." But the history of rany weapons so far is that
it doesn't reolly affect the lasson of othecrs. The production of the bomb

- 11 -
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in itself requires a terrible lot of steel. Soms of th

_ e best t
on the;ng see no likelihood that the steel recuirements will be lessened
by the use -of the bomb alone,  ¥r, Jay Jefiries nade a sbate n i

v tement in New York
last week to that effect, Nobody can speak with certainty about it, but
. I think we can rely with a good deal of confidence on the history of min-
eral requirements, For lL minerals, production startsslowly, thsn rises
.steeply, t“en the curve starts to flatten, but still rises. You can go
uhrﬂu~h the entire list with the possible exceptiion of vohl, whers oil
SAS come in to substltgue, and szee every single trend line growlnge
Vognesium has come in and aluminum, They have replaced steel to some
extent, bu* steel is still in, “hen steel came ﬁh, it replaced wood,
sople said, "Goodbye wood," but the use of wood ebill expands. fh
Cthe way w1t“ everything. And hoere I cm jolng to make an extrene stobes
mert. I can see onc man in the nudience that is pretiy sure to call e
on it I defy you to name one of . t“ yse substitutes that has really
.replaceu the particulor minernl that it wos supposed to substitut
because as substitutes come in the mineral Lhat is being oubbt;tuﬁmﬂ
pains somewhere else. ’ ~ ) o

Just cnec other word chout those raw maborinls of the bopb, Lbht
subject is still classificd but I moy say that these mincrels ore sub-
ject to thc same general perspective that I m@ntluned for the othérs,
They are geographically concentroted. They do not often oceur in
nature by thvﬁSGlVOS, but are rixed up with other matirials.

Y

National control s geing to the cxtrome in this case, noturally
and some sort of internaticnal centrel is probable, It is not zoling to
1iec aroun’ loose. T“hat the answer is I do not pretend to say. But the
point I want to make to you is this: that the problem of row materials

. for -the.borbs reflects in kind the probléms that run riwht through all
ff,xlnorﬁl —-1n dltferbnt dogroes, of Course, . We mAy Truitrc these mator—
“inls of the borb as dr¢“atlzing our ‘broader plcturc. ‘

It is a prqblcn that is not :;oing to be suttluq in a vacuuri, Howe
r it is scttled, it will rcflvct back on our whale problen of min-
L supply. Thank you.

(o)

v
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o
b

GAPTATN “GRTHINGTON:
| e are opon for questicnse
| ’jr; 'STUDENT: .
‘Couid you analyze fvf us the pros unt situation in regordd to the

tcopper resources of Chile nnd what the futurc oAy bv there pelitically?
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- I haven't made it my business to follow that closely., Generally
Chile has cnormous resources of copper owned and operatod by Americans.
Chile is dependent a great denl on the zcpper industry and vianbs to
contime its export to us, As they wake up to the importance.of the
mineral, their zovernment is beginning to edge up on the industry with
all sorts of r»gulwtlons, toxation pracedurvs and special orders, .
- The american copper companies are on the defensive, Chile would like - -

tc see our copper tariff roduced, s0 that they could bring in larger
quantities of copper. The question is now under consideration by our -
Congress., I don't atbterpt to predict the cutcome of this political
discussion. It is simply o mtter of arithmetic that we rust have
this copper from the outside up to quite o percentoge of our reguire—
nﬁnts. The consumers are complalnlnu. Booner-or later the copper

tariff will have to be cut down or elirdnated cntlrely., But in the

“LuﬁtlﬂO, we hzve to consider the health and prosperity of demestic

coppor mines.  Conservetion comes into the plcturc. Our- copper pro-
ducers can nut up ~ pretty pleusible ense agninst any rodical or hur-
ried move in the dircection of completely ubandoning the tariff,

A STUDENT: R ‘ :

“hat are the chancas of &ettlne some of our strategic short minerals
from sea watcr? | , _ » : ' '

DR, LEITH:

It is 2 matter of cdost. Of course, sea water has a lot of things
in it, Ve arc gotting magnesium out of it now and salt, But I think
rmost everycne of our minersnls is niore concentrated in harder materiols
in the certh and there is a v‘ry w¢dc nwr“Jn of prefurcncc for them as

ywlnst sea water,

A STUDENT: .. . o )

“hen the guestion arises that you can't get it, the cost would be P
,immaterial, would n't itz : ‘ .

DR. LEITH:

- Yes, That is quite truc. I think, tnoth, we mst kecp cost in :
mind; not nocessarily cost in terms of dollars, but cost in terms of ' e
human effort. e are in the process of digging oursclvés iato the L
environment where we just cagn't afford to waste our offort in digping
low-grade stuff until we hove to. It Just loscs to the human race
that mich energy, , o . -

.
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A STUDENT:

Could you talk on the comparative resources of the United State
1 Bussia mineral-wise and the trend of dcplctlon hbro an; whcre per—
haps it will dlead us in 1960 or ZLOSO'p

DRe LEITH:

Yese I could talk about it., I assume that this discussion here
is more or less off the record, I don't core, I have said it mony
tines before, :

Personally, I think Russia is very much overrated in the source
of minernl supply. I can't fully back thot up by facts, of course; but
I have had oecasion to follow it for a zood mony years. I have talked
to people who hove been in particular areas. Thure has been so rmch
overstatencnt on the part of the Russinns that perheps it has led me
to an error in the othor dircetion, I just don't belisve ite.

Just to give an 1llustrations "teel of course, g the heart
of their industrinl enterprisc, as in kmuur countries,. Hussla has
coal; therc is no doubt about that, but not a great deal of iron,

The best of the ircon is loccted down in the Krivol Rog district in
the Ukraine, The steel industry storted there, Then for political
ressons they shifted development far to the northeosc, where thore

is a large smount of low-srade iron at Magnetitg cruk ﬂnﬂ began working
thelr low-srade magnotite utpOQILS- Then they bullt conl fislds a
thousand miles to the east in the Kusnetz ba Sln.

During the war this hove proved fortunatg for thom, But I think
that cost considerations in fovor of the Krivol Reo district. The iron
ore at Krivol Rog just is n't anu"h for o yreat steel industry, Mr,

R. C, ullun, of Cleveland, who had charge of the exploraticon for iron
ore in Russia for two ym rﬁ with twunty~two American engincers, made
an intercsting staterent about that, Then I asked him,"How big is

Krivol Rog?" he said, "It is coupwrﬁblc rourhly to the Gogehic Range
- of Lake Suporior. That is one of odr sccondary ranges, not itselfl
capable of supporting a very large steel industry.

At Maghectitgorsk there is sonme high grade orc, but ruch of it is
prctty low~grade stuff requiring concentration, The tronsportation set’
up is bad, Russie nmay in the five or ten yoor program go sonc distance
toward their goal of fifty ~illion tons of steel Dro“uctlon. But T am
willing to bet thot-they won't reach thelr goal.in any such period,if
at all, If they do, it is golng to cost so rmch that it will be un-
econoriec, : ' ’ '
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i STUDENT:

Do you include Russia in your stotement that dny nation that wins
the third world wer will h'vc to have acccess to the wo?l 's fund of
minerals? -

DR. LEITH:

I certalnly do, It may be foolish for me to moke such o statement
as this in tho presencu of war specialists; but from the standpoint of

~ raw rmatorials necessary to win the next war I would sny that Russia is

third-rate.. Any country would be third-rate unless it hos access to
the materials of the world, For ins stance, Russia has coal, she had
manganese; but there is a long list that she is short of, and which
in these days of modcrn war and modern weapons can only be fuund across.
the seas. : ‘

5

A STUDENT:
Topmmm‘ﬂmt 1Jﬂﬂufm¢m vamwrifya1WM¢déﬁimmd,;(,

what help she can uyprt from boruor cuuntrJ»s whmch ”Tv gouewhat w;th;nj

her orbit of influ: nce? : LT e - : o

PR, TEITH: - .-

Sho .can -expocts some help thers,; but- they aré not ‘rich, "In othur
words a.. ngpollblcal concept’ bhat thé’ "heart land® can 1ick: ‘the world, .
just‘dOusn‘f holﬂ when it cones to the natural re SOUTCuS.: Ny oun pwr—
sonal  feeling is more in favor of Capt, Mﬂhen's old thesisthit SC&

pbwer,. allow1nJ wcccss to. WOfL ranor“ls, 18 a .ouanﬂnt iactor. '

I wwnt to “pOlO“l&b to FOU for ﬁ“dlﬂ ﬁh"tumbnts so swcenlnw, butl
I hopc you %lll undcrsth” = : :

u UTUDFNT‘
oo . ! coo o+ :

In this week's Time, I think it io, h ré is quite on uTthlb mbsut
arcbian oil and the Standard 0il of New Jersey, Till we i xpor-+ any. of
that oil? There apc some. 26 million berrels of reserves. Can we )ct,

s chapce to use that and conserve our nataral rescurces? : :

DR.,LEITH:

- I know thu oll 1n7u try fublo tk b othe flrst thln; will be in-
creasiny; use of oll from Venequela, where- the Unitcd Stotes has a
very la rho lnturcst that the Neor Bast oil will at first,po largely
to other markets, and that the flow into our markets will coge somewhat
further in the future.. I am parsphrasing.c recent statércnt by '
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Mr, Wilson, proesident of the Standard 011 of Indiana.
A, STUDENT; |

; How about Imrs inal deposits in the United Stabes fror the commercial
standpoint? Are thvy of sufficient magnitude to change the porspective
if new proccsses of extrection are developed?

DR, LIETH:

: I don't think so. The biggest source of low-grade ore anyone can men-
tion is fron. copsble of open pitiining, In the Mesabi Range they are rmlng'_
further and further developing beneficiating priocesses, It has bes
under way for many yoars. New processes are now known which ar@.com1ng
into large-scale proluction before very long., It is zoing to bea
gradual change. As it reaches an cfficient scale, it moy not cost as
much as we formerly supposed, The HMinnesotz Experiment Stgtlon has
estirmoted thot it will not cost more than 15 to 25 cents morc poer ton.

I don't know about that figure., But beneficiation 1s not going bto
change very ruch the geographical sot up. The ore cconcentrates are
zoing to come down the Great Lokes to the groat complox of steel
plants of-the Lower Lakes, There isn't anywhere else in the country
sufficicnt quantity of low-grade ore capable of efficicnt conccntrutlon
tu cause cny major up get in present distributicn. :

”hcn it comes to copper, the low-rrade copper deposits ha we been
orctty thoroushly cxplorc ds  The quuntltv of undeveloped low=grade ore
which comos unywhurv near the commercial margin has been a good deal
over cstimated, The chief geolopist of the Anaconda Copp@r Mining COﬁbdny,
Reno Sales. who probably knows copper as well as anyone, carme down to
Washington during the war, when there was a lot of talk nbout the neces-
sity of opening this and that low-rrads deposit, He came into my office
one day and Scid, "Of course we want to open‘up low-grade all we can,
but," he said, "I would like to know wherc all of those biz deposits are."

Then there’ is menganese, . Therc is very little high~grade ranganese
in this country. There are large low-grads rescurces in Scuth Dekota,
New Mexict, Montana, Minnesota and lMeine. e tried quite hord during the
war to Levelop new processes for recovering that mongonese. Vo found we
ceuld recover some of it, but at a very large cost, which meant a diver-
"sion of excessive amounts of maturial and mnpower. ’

But scorcbody one day said, "Lot us assume some of these processes
will work. vhat would be our total mangonese supply?" The answer figures
about ten years! supply for the U Saila '

CAPTAIN ”ORTHINGTON'

Thank you very much Dr. Leith., e have €njoyed your talk very
mch, ~ . v

S e e e
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