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CAPTAIN WORTHINGTON: Gentlewen, continuiag our studies on woteraals
vie hear tcday from the Chief of the metal Bconomic Diveision, Burcau of
Mines, Mr. Charles W, «errill, ur. serrill,

t:Re MeRRILL: Capteain wWorthainston, uentlement he subject 1 hzve opeen
siven, "World kiancrels—-—usetals," 1s such a brosd one that I could start
off in allmcst any dirscticns. In ordocr to narvow 1t te scuie uxtznt, 1 vill
try tc develep two peantss First, the ampertance of metals to 1ndustry,
civilizaticn and defonse; and, sccend, the stratogic possibilitics cof metals
Jue to theair unegqual distributicn over the surface «f the :erth,

he ages cf development of man have becn namcd oi~cr the retals.
rlicst agss was probably the Brenze ase when rnetals first

»bles Scmg Lave traced the rise of civilazations by tnc abilaty
have metals at their command,
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with the use cf iron 2t boecame pessible to arm defenders cr te under-
take aggressiom s¢ that metal-using groups were ablefto increcase their
powver over thear nelghbors. As thiis use of Aetals went forvard, the p "§81—
bailzties for tne dJevelcpment of industry becamwe greater and grsoter. Ve
firont say our own perioG 15 ler.;cly characterized by the use of moetals,
ond the use of metals in the wrt f var, of course, Zominates the prescnd,
developmont of war,

or an the frrp of petrolewm and c;al, ant minerals for metals for
tne machines theat can convert the power that we neve 1ntc fabricaticn and
fir corrying on 2ll s.rts of activatics, sucn as transpertaticn and otiacr
uszful cr what we consider usesful actiritiese. Under present coaditions,
of course, the usc of metals demainstes the whole art of defense. 1f you
were te straip an army o f ats metols, I suppose the farst catastropae
vieuld be taking the brass off the officzrs, but mere soraicus woull be re-
ncvins Ordanance from thne troops themselves,

.

he two characterastics of cur time are bota based on nancrals—-min.orals
-
)

Nows the availaebilaty of metals t¢ nations can be tne result of sev—
eral conditrens. Tac most satisfact-ry 1s to hoeve nings witain your orn
terrain whicl are defen?=blc and -maich ere sufiiciently productive sc that
you net nly supply 211 your ncoeds but best of all yaield scre cxprrtable
surplus which permits of expansicy <f norie usce in times of emer ,oncy such
a5 1n Wal.

But neticns have not frund 1t eitnsr possible cr nccess2ry to be sclf-
sufficient in 211 metcols. In the Unatod Status, we ere mire frrtunate
1
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than any other single contiguous nation, and we even ravel tae Bratash
brmgire, whica under 1ts flag, produccs much of what 1t ne«as.

If, howwver, 2 nation 1s short of some of 1ts esscntial metals, there
are several courscs open to ite. Thc comuonust, of coursc, 15 inporitetioa.
From a defcnse svandpoint, amports Lhave the objectioneble feature that the
trads routes tnrough which they are chanmneled to the factoraics must be dow
fendcd, and the defense of them is sonetimes dafficult or irpossible. nven
1f it is rolstively easy, it means that the force detailed for toe¢ dolens
18 not cvailable for other purposcs.

(o

Agothcr method of assurang the aveilability of metsls in tamcs of wricr—
gency is stockpiling. Tnis hes the advantage thnt you have the materizls
at the most convenisnt points, often in a stote of refancment, which nckes
them oven mere available than vere the meterizls in the ninss of your ovm
country.

Tnc accuwnlation of stoek piletls, however, 2 very oxpensive process,
and one tnet no couatry hes carried out to a point where 1t 18 satisfaco-
ory, although stock piles have veen accumulated by various countrices in
anticipation of =n emcrgency. To & vury, very snall extent thorc wers
some government ovmed stock pales ia ths United Statee before the war
tant was Just cnded, and of courss we do now have a stockpiling progra.i,

Another possibility ain providing netals for emcr.encics 1s to devel-
op substitutes vhich would be availsble within the country and would bs
substitutable for those materizls which are an short supply. Thure are
soue objections to this. First of all, of coursc, if a substatute were
2s good a8 the thing it wes substituting for, it wouldn't be o substitube.
Undor the defainitation of substitute, 1t as assuned tc pe anferior,

In the second ploce, if you teke up svbstitutes at o tame of emer~-
sency, you ask your industrael mechine——including your .zcalaery and the
workers--to adapt thcmselves to metnods which are new to bacm and which
tend to decrceasce their productavivy at the very tiae vhen 1t should be
incrcased., However, substitution is a2 very, very important fector and
wos used with great success in Germeny, and in the Unitcd States thcre
were rany substitutes used durang the last war,

Last of the important possibilities is the devclepment of low=—grade
noncormercial deposits. That hes been put forverd in the Unitoed States
and cffers considerable possibilitics in some fields. One difficuley 1s
that usually a low=-grade duposit is noncommercizl beceuse 1t 1s highly
absorbent of laber. Usuelly in war periods manpoer is one of the criti-
cal meterizls, we night sey, aand the allocation of an extra large scction
of it to working materizls thet heve a very lov yacld 1g objcectionable.



Frequently, .in order to aveoid this issue, tney use large scale facninery,
which 1s, you might say, the Amcrican way., You then have the problem

of providing tae machinery, because 1f beforc that time there was nc
machinery used for that purpose--the needs werc supplicd by imporis, let us
sey, or conswiption was saaller--you nave no vay to develop quickly porar—
ful excavators, shovels, and so on, to operate mnes, working huge tonnoges
cf rock 1n order to get very small returns of metal,

Anothacer factor to consider in tne supply of metals is the facailitzics
feor their reduction, Virtually no megtals are ready for use as taey occur
in the crust of tnc earth. Usually tne orc can be beneficiated oy grind-
1n. 1t and elimineting some part cf the rock waich nas little or nothing
1 3t, making & concertrate, Or there are mzthods in vhich tre wseful
‘in.rals can be dissclved and procipirtated avey from the worthluss rock
th.at 1s with then, Frguuently a2THer the concentrate is nads, you still
don't uave retel, but 2 cempoand such as sulphide or oxide whlch nust be
rediecd,

» So the second stage tnen would be smelting acd the facilitics rmust

o avallable for that activaity, The Unitoed States 1s particularly vell
tlessed with a balanced nining and srelting industry, but tu.rc arc naay
countruacs which citlier deo a grcat deal more mining tnan smelting or vace
versa, For, example in Soutn Amcrica a very ar e part of tne cre produced
leaves tne country either as ore or ~s concentrates to be reduced clsewnures

fhe other extrenc would be countries like Bilgian, vith 2 nearly
dead metal mining industry out with lar.e¢ smelters that hove come to
depend on the inports of foreign ores or concentrales,.

Following smelting, thse next sta,e would be refining, dost sm.ltors
turn out a product tnat 1s not very widely usable and ths material must
be given tne further process of rofining,

Follewing refinin., tnere usually is 2 first breaking down process
irto the larger shapes before febrication, By that I include such
activitics as rolling, drawving vare, extrud.ng soft metals like ~lurinum
or lead--casting, forgini. Then the last process, of ccurse, 1s f2brica-
tion, which sc frequently depsnds on imported shapes, Fabrication as
rather beyond the problem I am trying to cover now,

The sccond major point that L va1ll try te clucadate as ioe strategic
rossibilitzes of metal rosources which s 2 functzon c¢f thelr uneven
distribution, In almost =]l strategic coasiderstions, —ou must hove
sorm. unevenness of your dastribution abeut wnich to fit yoar plars, If
ong could imagine a battle reing fousht on a perfectly flat plain, w.th no
water courses on 1%, I presire that if Lhere vere nothung bot infantry




in there, 1t would Just go to slaugnter. Lhe lar.er army finally wouldx
:ove somebody left. But 1f you have nills, rivers, swaaps, aountalns,
shiorelands, #nd so on to proilect your flaaks, you aave the possibility
of raking plans, by wnica, i1f thev wature more succcssfully thar the
plans of your enemy, you arc ablo to accomplish extracrdiner; regults
vith. waat stat.sticelly ould appear tec be wnferior forces.

wov tnatl same praincipal apglics to mineral deposits. 17 you con
arrange the implementing of your defense forces vv.ia mines rhich jou
can defend, or stock rile, and 1f ycu nave arran,ements foe the lze kit .3,
svch as the smelters, tne refineries, and the othcr manufacturing procuss:s,
to utilize these various materials, ycu c2n have a trempnﬂous adVaQUth,
postive advantacc over tacsc ti.at are contesting agezast yo Sumilerl s,
1f you can find vayc to strike at tne essential metal sources oi bacs.
that are contestaing 1ath you, you caa eliminate their strategic advantass.

n World Tier II therc were soc¢ startling conditions of taawn kiad
catede For example, ain conneclicn with facalitics wnen the bermons
moved throu,a the Low Countrics and into northern France-~-tine arsa in
wrich so mucn of tine smalting, particulerl) of zine hes been carried
on—they were dcuarcd to the allicd forcus. In tae Umaited States tnere
wes tremendous de.wrd for tne use of facilatiss wihich wiere fouad to
be more or less of tae proper cawac+n; for nomc censamptloan; 1% vas &
very serious problem to reduce tne plentifad ores of zine .ntc usable
form. Undouptedly,, that was very carciuwlly calculated by the Usrran
uegnceral otaif in 1ts stratcogic plans,.

There are nambers of pocsiv
position by the developaent of
deferse of tnc routes by which

e
+

ilat.es of improving your strategac

al 5 min.s or 1n arramgang for the
f g0 sources can be moved into your

1 oprent of mines waitnir your own

men’ r suosidy, & method, which, by thec
at oxternt in suvsidizing the Heranann
Gosriag Stesl Works. Those works “werg entirely unccoancac from a
cenmercial angle, bub very aseful. beceuse they vere centrally locabzd

olé
from the stoudpoint of the delense position 1a Uermaav.

oroit of maenufacture, or by
arcc, perhaps by favored t
mM’, t.1¢ Lermans vsed to a
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Tas following chart sives tnc cours: of miaeral procuction 1n the
United States fro 1660 to 1944. 1t 1lluscrates the tremondous rise
of uwinerzls 1n the Uuated St:ises s t.e country was transforming
1tself from & basically agrarian socicty inte cne in waich the iranerals
ware dominant and i1a which canufactar:in,, bascd on baca coul4 aclop.
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In the earlier period, vp until abcut 1915, ycu will note that the
lirnes revresenting metals and mineral fipur~s are almost parallel., The
tremendous rise of the mineral fagures irom tbhat time on, with the more
or less leveling off of the mrtals .llustriies two nonts: (1) the
tremendous development of the petrolesum industry fer powering our auto-

1le transportation, and (2) {perhans more si-rnificant from the stard-
noint of this audience) there was a sleoving down of flush productisn of
metels., The age of discovery was coming tc a close,

0f course, the metals show a big jump in 1940, This, 3s indicazed
by the chart, is ir dellars and so to a considerable extent the fluctus-
tvon 1n value affects the curves, but the brozd nutlines of the thing,
1 trink, are clear &s to the voints tkhat I just brought cut.

The .~econd chart skows the self-sufficrency of the tnrted States in
the wroductior from kncvn reserves. 7This 13 a complete list of minerals,
~ut we can pick out the metals from among tnem,

On the left, the guantity of reserves aganst vroduction 1s shovn--
tne nurber of yqar: tlai kncam reserves covld supnort coroductiosn, On
the right 1s the nurber of years that the inown reserves could supoort
the consumpticon., They are both at a2 1935-1944 rate of wroduct.orn and
onsunpticn, that beinz a veriod which would include a consiceratle
erind of wrat we might call normal peacetime znd a vericd of our highest
apacity in werc,

T_'} ()
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Mow at the top of the list we F=ve an unlirated source -7 supcly of
ragnesium.  Magnesium bein; m-de from sea water, trere is no lirut to
thgt As a matter of fact, as f 3 cne ~urns oul sea water and tatres
agnesium ~ut of 1%, I presume, cened from the rivers, carryrg
mognesLum, as 1t 1s leached QUL o
ext on the list 1s molyboemur which 1s >reduced largely at (lirsx,
o , althorgh 25 to 30 vercent 1s nroauwerd as a2 byvroduct of scre
of the large ccopper mines in sore of the othier ‘estern States, n this

~

S9~-year supply at the rate ol nrcauction during thet merind and

a 157-year suopl" a* ihe rate cf cnn_mlﬂt1~n. The reasen trzi the sunply
15 lonzer Ior consumption 1s thzt we have o larce export which we nave
to supriy ocut of nur production=--~cr which we do surnly. boiybdenum would

be in that rappy state vhere we have a larse exverisble surplus so +Fat
no malter what the emergercy was, we wcula =na~obtedly have the capacity
to meet 1t.

For iron ore the figures are 73 years znd 74 years, 1 den't know
that there 1s much need of reacing trem dow t21 we rick cne fsrther
devn--~take zinc, for 1nstdnce, Rl==ard 20-year sunnlys Thatl 13 begin-
ning to get shert encugh sc that 1t woulc cause come concern. Tt russ
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CHAERT 2.
ESTIMATED "COMMERCIAL" RESERVES AS OF 1944 ,IN KNOWN DEPOSITS,

COMPARED WITH 1935-44 ANNUAL RATES OF PRODUCTION & CONSUMPTION

Figures indicote only order of magnitude of estimated reserves They do not imply that production ot rates
indicated could be maintained for the full period shown Estimates do not include oliowance for future

discoveries
RESERVES IN TERMS OF RESERVES IN TERMS OF
YEARS OF PRODUCTION YEARS OF CONSUMPTION
OVER OVER
oo ;o TP % 2 9 commoDITY  © 25 50 s ' oo

Unbimited SN Vogresum I e d
unnmited S Nitrotes R, 1 1 te d

Un e ted S Salt I (1 ited
4,235 NN ©1:70v5 C°0' R 3¢
470V  Frosohote Rock  THENNGEGNNENGEGEGGEEEEREE- <00
232 Helium I 0:5
(7o N Anthrocite 4 [N 7
99 NN Molybdenum NN S
203 NN Rutile IR 2 ¢
(13 Potash I - -
7s I Iron Ore I
248 NN limenite 73
120 N Arsenic® [N 55
55 NG Naturol Gos  [INENGEGGG_ - >
674 NN Cobalt® I -
33 Sulfur . -
s¢ NG Bismuth® [N 36
34 Fluorspar . 23
30 S Bauxite [ E
24 N Zinc N 20
19 IR Gold W -
25 I Copper .
Y Petroleum s
i3 Sitver* l
Ty | Cadmum® Il 1
i5 R Lead [ Jlo)
13 Il vonadum B8
ey ] Monganese 4
sl Plotinum Metals B3
15 I Antimony* 03
kY | Mercury 12
sB Tungsten 12
s 2 I Tantaium® |1
Ne] | Chromite |

RESERVES NEGLIGIBLE—QUANTITATIVE COMPARISONS NOT SIGNIFICANT
Mica(Strategic)
Asbestos{LongFiber)
Grophite (Flake)
Nickel*
Tin
iDtamonds (Industrial) «
+ Quartz Crystal

*
Obtained chiefly as by-products Output dependent on rate of produchion of associated metals
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not be assumed, however, that these fizures illustrate the ultimate re-
turn. There are still discoveries, There are the possibilities of find-—
1ng methods by which lower grade ore can be worked. Prices could rise and
make possible the operation at present cost of areas nov too low grade to
be economic, and tnere are otner possipilit.es.

0f course, in cautiowsmine development a company does not go cut of its
way to determine its entire possivle reserves, but merely carcies enoush re-—
sarves, af 1t can, to allow for careful planning, with facilities for taeir
requction, so that wiile some of those figures seem very saorb, we nigat say
tnat all of them indicate a mainimuu period for which the materaal could be
supplied.

There is are other factor to take into consideration on tnat, and tnat
1s, if taere were no further discoveries and no change in tae econoriic bal-
ance, no subsiadies, 1t would not be pessible in most imstances to exhaust
tie supply in tihe period of tiume indiceted. A mine does not lend itselfibo
to be worked out accecrding to a schedule that somebody would diiermanc. 1t
has a cnaracveristic exhaustion rate of 1ts owm; particularly if it is a
vein, oaly t..e edge of it can be attacked. Even 1f the United Statos vant-
ed all the content of a vein in one particular year, 1t night have to be
satasfied with a maximum rate of exploitation tnai wouvld tzk: 50 years be-
fore the materials would bs removzd a mile or so deep.

The third chart illustratcs the self-sufficiency of tnc United States
with repect tc a number of the important minerals. Speozking of the métals
only, we find that the top of the list is molybdeaum. The uppor £2gure
gives the ratio of production to corsurption during peaceture; tne lover,
during & wartime period. It will be scea that therc 1s an expertable sur-
plus of molybdenum even in wartime--27 percent excess in wartinmzy Y8B4opuace-
tinga

but the drop down tac list 1s not very far bgfor. we begin to find a
deficiency in wartwmue. Copper shows 1t, and even in Peacetvinie the surplus
ol copper 1s small, The principal reason for this deficigncy as not the
lack of mineral blessings, but the trenehdossd aegdbppasnt wf Aneracon indus-
try. Ir maay of the metals, tae Jnited Stotes consunption is nalf of the
world's, despitc tne fact thet we occupy only about five percent of tne
land sur.ace and have only about scven percent of the world's ropulation.

Dovn towards the end of the list, of course, we find sowc of the uetals,
of which there 12s a complute lack, whether it is under war cenditions or
peacs, as wath tia., You find anothor anterssting reverssl in the case of
chrouite, where tne peacetime production to conswuptioa shors a blank bar,
but in wartime, duc to subsidies and specael stimulataon, we find we do
bectter.
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US SELF-SUFFICIENCY IN PRINCIPAL

Rotio of production to consumption 1935 39
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Tantalum

Mica (strategic)
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On the fourtn chart the various minerals have beeun elassified in
several groupings with respect to the United States sel¥fsufficiency,

T thought that in closing I mignt teke twc or three prancipal
minerals and discuss then specifically against tne general pattern taal
I tried to outline anere., Take the mineral copper, for exampls, waich
15 one of the most amportant of the metals both 1. peace and 1n war, cur
domestic resources are great enough to give us a sligatly expoctatle sur—~
rlus under peacetime conditions, but during the war we nadé a cons.dersble
deficiency. At the present time we are aob able to produce as mucn as we
need to supply tie deficiency accumulated doring tne war and to fill the
sc—-cadled pipe line t.at was drained dry.

We are 1n a very good position to import copper. United States invest—
ment capital has gone out and is extremely active in the development and
thie panagement of foreign mines. If the trade BpQwte’ could be kept cpen,
ae would have an excellent source from abroad.

Fortunately, there are large resources in Canada; also great resources
in Caile; some 1n Mexico, The trade rovtes from all of those wovld be
expected tc bz among tne ones to defend more easily.

Vatn respect to the stockpilang of cepper, 1t 3s ancludad on the
strategic lisi, but the objectise 1s not made known, fIne pro;ress i
cbtzinzds 1t 15 not repeorted specifically so far, bBecaise of the

1n Btoclipiling Act that reco-version must not be inlerfered wito,
has been vartually no Srogress madie

n
rulin g
tnzr

- As to substitutes for copper, there are sose considerable pessiovilitics,
particulerly if the present pattern of prices persistse alumiguwi 1s suosti-
tutsble for copper for a number of uses, willch include some of tus electri—
cal uses. If aluminum stays at 15 cents ana copper av 21.5 ceats—-whica
morec or less revarses the twe to one ratio of praice that was tge common—
place of tic thirtiss—aluwmpinum will undoubtedly moke considerable advance-—
ment 1n tne formerly exclusive copper market.

As tostnbedcevelopment of low—grade ores as a source of copper, il the
Lresent deposits are worked out, I belusve tnat thoere arc considerable
possibilities. Thers hes been ¢ discovery of a very low-grade ore in
Arzzona made witnin the last two cr tarec ycars. 1t 1s the only first—
class discovery in almost twenty—{i—e years in copper, but this org 1s
very low—grade, JIn fzct, I t.uank 1t a1s unecononic, altnougn tliias 15 not
dafinately Pno;n, by tne rr:cis exasbing in the thirtacs, bat under proesent
prices the orners are pressing f.‘or‘r“r'q to dcchop the ore, This is a
deposit large enovgh tc suppiy all the neuds of bae country for two or
three voars, which is a corusiderable contribution Tor e daiscovary developed
wabtnin fhapeperiod.
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: CHART 4.
U S MINERAL POSITION—ACTUAL, IMPENDING, AND POTENTIAL

Based on known ‘‘commercial '’ reserves, outlook for noteworthy discovery, and the possibility that known
submarginal resources can be made available by technologic progress and improved economic conditions

ACTUAL AND IMPENDING

(Based on present technologic and economic condi-
tions and on known ‘‘commercial’’ rese: ves)

A VIRTUAL SELF-SUFFICIENCY ASSURED FOR

A LONG TIME
Bituminous coal Magnesium Fluorspar (metal-
! and hgnite Molybdenum lurgical)
! Anthracite Helium
: Natural gas Magnesite
) Nitrates
: Phosphate rock
i Potash
i Salt
| Sulfur

B COMPLETE OR VIRTUAL DEPENDENCE ON
FOREIGN SOURCES
1 Small o1 remote expectation of improving posi-
tion through discovery

Chromite Industrial
Ferro-grade diamonds
manganese Quartz crystal

Nickel* Asbestos (spin-
Platinum ning quality)
! metals
! Tin

2 Good expectation of improving position through
discovery

Cobalt* Graphite (flake)

C PARTIAL DEPENDENCE ON FOREIGN
SOURCES. ACTUAL OR IMPENDING

1 Good expectation of improving position through
discovery

Fluorspar (acid-
grade)

Arsenic®
Bismuth®*
Cadmium*
Copper
Iron ore
Lead
Mercury
Tantalum®
Tungsten
Zinc

! 2 Lattle hope of improving position through dis-
covery

Petroleum

Antimony * High-grade baux-
Vanadium 1te
Strategic mica

* Domestic production chrefly byproduct

RESTRICTED

RELATIVE SELF-SUFFICIENCY

POTENTIAL

(If technologic and economic changes permit use
of known submarginal resources)

A VIRTUAL SELF-SUFFICIENCY

Bituminous coal Aluminum ores Fluorspar (all

and lignite Copper grades)
Anthracite Iron ore Graphite
Natural gas Magnesium (flake)
Petroleum Manganese Helum
Molybdenum Magnesite
Titanium Nitrates
Vanadmum Phosphate rock
Potash
Salt
Sulfur

B COMPLETE OR VIRTUAL DEPENDENCE ON
FOREIGN SOURCES

Platinum Industnal
metals diamonds
Tin Quartz crystal

Asbestos (spin-
ning quality)

C PARTIAL DEPENDENGE ON FOREIGN
SOURCES

Antimony
Arsenic
Bismuth
Cadmium
Cobalt
Chromite
Lead
Mercury
Nickel
Tantalum
Tungsten
Zinc

Strategic mica
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Jdow an the facalities for nandling copper, the U Ll,d Sbubuq 18 very
Wwell supplied with srmelters and refincrics, ~nd with the -
for roliing, drawing, casting asd forying. #»s 2 wrat.er of
5.5tas nas done a good deal of tae smeltun;, rofining, and pram-ry roll-
1. of copeer for the world., Until rccently, most of the copper came to
tne United States in a rather lov state of preparation for vse from Scuth
and some even came from Africa to the United Statcs.

There 18 a wvery strong tende.cy, however, on tne part of all covntr cs
tc round cul thear industrial machines, so thatl tavrc 11 be 2 +o1jcqh"
sne United States to LDecome 1ose and luss denminant 1n Yhe reductaion

As to taz maldaistrabution or too unequel distributicn of coppcr &8s a
i?ctor in wcrld strateyy, t.e Unalbcd OLtztes position s excellont “we
gl ior puan and almest enoigh for war. Looro 4 no yutbutlzl
CYILIT, of tne Unated Stotes ta. b would aove witoin :ts tordors enough
coppvr te sustein a vrar oflort anywuore near tnc one tiet coula be sustained
ctnan tre Unatod Stotes,  alnmost nalf the productzon of cop.or boefere tac
wor wos in tre Unitoed Statese  wmow ot 18 SO wnere nosr 2 talrd.

Very larse foreagn depesits ars in Chile, wnica 1s hardl s & werlid
tareat, and 1 Leatral afraca, tne oclgran Cougo, .8 hhodesin, in vhich
arn industraizl war would not pc likely to be leuacncd. Thcrs are other
corper deposits scatinerod tnrough buropce, sut tacy cre of rainor wxtent
cenparad to want is avallable un fae Lrated Statuse

ndcubtedly some of tiwe wmperialistic expoditiovns cf the countr.es
of Eurcpes nave been bascd on e decire to improcrs thoir positoca 1m copgr.:
t helped round out biie Bratash mpire to have contrel of Rnodesia, and
usdoubtedly Belgian oot ins & great dusl of pe r b 138 coatrol of tho

Belzion Congo.

I izt take up cone more very quechly befcerce thc quaestions, taking
arotacr type of comwodity thiat 1s Just tnc orrosite of coppor with
rospoct te the Uﬂlt‘d Stetes—-tin. 1ae¢ donestic prodeetion of ton is cll
timz veuld prebably sapply thie Unitoed Stotcs for o wouicy SC vou raight

“¥y te rc without tin. kien wor oroxe out, vo nad virtunllv no
fecilaities for the redaction of ton oonr‘entratusJ s¢ we fourd oursclves
witaont ony tin ana without 2 pov.rmmiont—cmed stocl p1l:8 ¢ 3°ns; and
thout en,; smcltcrs b/ vlen vo ¢onld nanale cres or concentroies hach
e 12.,ab Ze able Le rake ap scitet .roe for reduct-ocn inlo ugaoil tin.
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ol at 1a Texkas whiicn 21 35 hod oe run under vory unsatislicehory condi-

tons, oecruse tue 1nta e 01 ore doesn't blead woelille 1ne oplrators hove
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to accept lower—grede vhri.ti.s which arc refincd at a3 cost considirably
in excess of what comp=titcrs smcli for abreod,.

In an instance of that kind, 1t would appcar that tie only safc
dofense move would be extensive stockpiling, and vwiith such atvenbion 3s
coula be gaven to tac keeping opin of trade routus or tine mainteining of
friendsn.ps with such arcas as Bolavia--the great producer of tzn in tac
western Hemisphers—-and the other greal arca in tue Fer past, the Duten
East Indzes and halayae As z matver of fact, tnese Far mast dupesics
were so completely indefensible ,cinst attock by Jepan that thoy vers
unavallsole to us within a fow onths of Jopan's entry in the wor. tin
ves o splendid cxample of Just how thw conguest of territory cutsius t
contry can mahe it dafficult for vs to wege war,

we did foresce the war comings [There were grect encouragements
to 1ndustrial cempanics te over cuy on tin, Scms of our 1lies ad tin
aviilnable to them, and we had si.:lters availlaple to us an Lredt rratan.
So we squeaked through betler taca we might have,

The contrel of tin by other countrics has becn an ~xtrrely arportent
p:rt of their 1aperinl programs. Ine Erglash, of ceourse, ar: finding thce
¥.daya ares in peacctame one of their praincipal scurces of doll-r credit
Dpcause the United Stztes consuncs akcut hzelf tac tin of the werld.

The Britisn can mine a great derl, salt 1t, and deliver it to the Unitea
Si-tes for dellars.

I thank I nrve exhoustedimy tine, so I w111 close witn that staiemert.

CaPTA ¥ V,OF

-]

SLsT0n . Leadsr for.questions,

Tucstions: You menticned thet i.ac Burean of dines was doing a certain
amount of stocxpiling of mincrals and -~etals. Could you give us scie 1dos

as tc how this 1s done, wno doss t.ae plannin: of the type and gquantitics,
viio pays for i1t--L1 presume tis Government—-but aces praivats ondastry have
a part in the planned stockpilang” Just _ive s on adea of the prozedurae.

MR, 8EREILL: In tne fairst place I was a lattle bat car=less in oy
usc of words -hen 1l said "we " whoi I was specxkaing of "', 1 73S sp-ak-
1ng of the Governmont, act tae Bureau of wines. Tao Burcou of uines aos
ne direct part in stecrpaling, Tne StCPK pPille pregram 1s under bwe Lawvs,
One 1s Publ.c 520; the origainal Steerpiling Act, Fublic 117 of 1439,

First, the Mualtsons Board ( for .wrl - the Arcmr wnd davs wulibions
Boord) 1s set up for tuc planming. The Hcnrd hos sot ap 500 types of

crvnltbess,  One of trnem 1s m2de up of represcntatives of varic:is sovern-
Tent 2gencius which give advices, Taz Interior Departaent 18 roproscnted;
Agriculture becausce of the Rubber Flon, and Ceor.orce becausce ¢f the Trade
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angle, and so on. Then tnere 1s another st of comuittiees kovn as Industry
kavisory Committee madc up of representativss of private indistry.

These advisory comm.ttees arc made up of sore Len to twent; men cach
for cach group of committoes. There is one knovn as the loafurrous Group
in vhica about ten mstels are i1ncluded; the Iron sna Stocl Commatoec,whach
iLakes up only iroa and steel problams, and so on, I thank tliers avc about
fifteen comrittees, Thc thing 1s enormoucly complicated. Thure s o doc.ment
zgotten oul by the Army and bavy runstlons Bozrd which outlancs the full  heir-
archy of autnoraty., I guess that therc must be 500 represcatatives listod
in 1t. I have a sort of a worm's <ye view, being on tuvo or threo of *the
nveragoney commithecs and I heve to sec them and the Industry sdvisory
Committevs 1n opuration,

dow, the Boara, witn ths advice of this inturagency comaittec and the
advice of the Industry advasory Committecs, fincll, sct out objectives to
oo zeincde The thaing i1s amplomented by appropristions from time to taime
by Congress. At present, 1 btnink, that $275,000,000 has been made available
for czsh purchases and contracts beyond tne fiscal year.

These funas sre allocated to tne various programs, and the actual pur—-
shesing 1s done by tac [reasury vopartment. That department has a specizl
or_znization walzch 1§ purchasing for stockpiling, and 1t mants cverybody
intcrested to subrit plans for supuly. 1t puts out invitations to bid.

It mekeo specaizl, aimost across—tne—iable contracts for supply, porticulorly
for tnose commoditics which 2re hard to suprly on speciafication, und whers
1t nas to have spwcial concessions for extra good graae, and onc thing

or anotnecr of that kind.

I bclicve some progress im accumuleting bouxite 1s being madcs 1n
one of the laws it stebes that when any mcteraal beloaging to the Govern-—
maab 15 declared surplus, it auvtomatically 1s zvailaole to tac Army aad
HNovy Munitions Board for stockpilang. I gusss the mercury objective nay
pe very neorly net because there were huge quantities of mercury in toc
United States for the new mercury vettery ~hich was going tc bc uscd 1in
a big way in the South Facific, cnd which "/2s only anventcd in 1944 or
1945. 1hat murcury w2s in the honds of tae Government 1hich had no usc
for.zt, hcnee the mercury moved into the stock pilu.

QUESTIOL. ‘'would ycu pursuc thot 2 little further? Is there such
conflict Betrieen the Government and private industry?

pR. MERRILL: The law provadzs for thot. It states tnat the Uovern—
rient cannot purca-se until matericl is declangdl . to be in suen surplu
that purchases will not hinder reconversion. I thank 1t is ths Cka--I
gucss 1t 15 net in existence any longor——or soric successor to Lt that
mekes such devernination.
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Incidentally, the thinxs that arc most needued in the stock pile arc
almost by definition the things that are i1a shert suppiy, sc we nave a
stock pile that 18 overloaded 1n meterials that were mere or 1iss boracr—
linc stracesics in World War II and aevead of some of the materials that
cre rost ser.ously needed., If we are civen a peraud <f peace of ten or
tvwenty years, cadif@amuress con icep up 1ts anterest an Jdefense sufficient-
ly tc supply scmetains in tne neighborhoed of twe billacn doilars to accu-
wulate this stcck pile over that period, why, ycu cen expsct 2 very logicoi
znd fully accurulated stock pile, but it 1s & very, very difficult problurm,
as I sec 1t, buth pelatically ana gccnomically. Uf tnere 1s a2 hazerd of
early war, 1t 1s a very dxfficult thing of taman .

QUESTION: Ycu spoke of nav.ung edequate magnesium supplies from sca
water. Cocullyou expand a lattlc on research and doevelopment aad the pessz-
bilities of chteining any retals from sea water besides e gnesiun?

¥R. #ERRILL: There 1s no amportant metal that ciuld be hoped to be
actien fron sca water excupt megnesiume The other metcls cre such thines
2s ecleaur, and particularly sodawn, which are not very vidoly usea fer
anytoins 2t all and are available in encrreus quantaity from other scurces,
Sen weter, of ccurse, has been put ferth cs e snurce of gold and otner
things for a len; time, but there is not muach of anything metallic in sea
weter but s2lines, and of these conly magnes.um 1s used in very lares quan—
tityy

MR. MESSELWAN: What plans are there in cxastence to Boect the shortlge
of hash-crade iron ore when the depesat in tne Masabi Repgewr petcers cut?

LR. MERREIL: There are scveral plans. There are major rescrves, of
ccurse, in the Lake Supericr arca where taey have develceped what they call
taccnites The high—grade cre therc 15 encased in rocks which run twenty
to thirty percent iron. Ths ircn oxide in taccnite 13 very antinately
rixed vith silica, but by fane grunding it s been frund pessible to
separate the twe, sfter. toey ore separated, scue metned hes to be found
for agsloderating then to provent their peang blovm out of the furnace |
when tooy zre smeltede The preblar 1s more econcmic tnan it 1s technical,
thouzn 1t mizht be that some extracrdinary teckhnical trick would be hit
up.n that would cut down the cosb creatly aad mexe 1t suddenly cconomics

It 1s ny guess that whet will nappen is that as a result cf the slow-
ly arplied pressure of higher and Licher pricces duv te shertages of high-
crade supplies, cther possible scurces will be considered ccmpetitively
and we will heve the possibality .f anp rtaing high grades from abrozd,
or possibly let scie of cur ircn ord steel industry leave the country
anc inport semc foreign iren and stecle That dresalt scund vory lakaely
tc e, hewever, '
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Pcerhaps we v1ll devel(p scurces in Canele wherc some very larie dis—
coveries have been made. we might rove the steel inaustry tc points where
thes cculo take adwantage cf depcsits which are now too far from the groeat
centirse Cur stecl industry 1s largely an intericr industry, which fronm
a defense standpeint s excellent, but frem the standpeant of access te
w. rld supplies 1s very bade

Tacre gre twe possibilities there: Either we cculd increase the facail-
itics on the Atlantic or Facific seebcard cr we could dig tne St. Lewrcence
seavay and #1ve easy access to werld ships into the Greal Lokes srea, wnore,
by the way, .the batter coels are available f-r cckanz., So far as morkets
arc¢ c.ncerneG, they wceuld be rather evenly distributed,

QUESTION: I ncted from one cof yuur charts that the supply of bauxate
will last abcut twenty-three yesrs at the 1935-1944 rete. Some other
sources £ive 1t even less taan that.e Can you tell us anythin: taat is
being done to amprove the aluminum supply?

MR, uBRRILL: Well, cne reascn tnat ficure 1s ratner larsge im the caart
is pbeczuse cf cartain grades that ars included which will be very dafficult
tc use withcut Jreat expensc. They have a high silice content which makes
excellent abresives but they are not very good for metal. However, the chart
dees not Lot down bt such details as wiat would be tne must comsercial way
of utiligziny what we have,

Now, tac possibility of sources cf alwrinws in the United States have
been very caerefully studied. The bauxite pcssibilities are propebly protty
well delinested. There are twe other important p ssibilities, which are
ncneennerciale st least they never have been commercial. One is alunite,
wrich 15 ¢ mineral found in desert areas in Utah and which has been & scrd
of a perennicl invitation to promoters snd perhaps to more sericus scicen—
tsts; aad then thsrce 1s the possibility of making 3lunminun frem clay.

Tcu ear 50 cut in any backyard and get ten teo twaspy pcercent ore with
a shevel. The trouble wath backyard matcerial i1s that 1t 15 not comrercral,

Taere arc cther pessibilaties, Taere corc apparcntly tremendcus bauxite
rescurcas abrcad, In the Czribbean area there neve boen larse quantit:res
developed and the Guianas nave a lerpge supply lefv; there are alsc large
but, unmeasursl depcsits in Brezil; alsc some cf the Japanese dandated Is—
lands; wnich we ncw centrcl, appear to hawve ¢ sreat decl of undeveloped
bauxite. Thnere is scrme in the Duten Bast Indies. »s scen as werld trade
»ehbs cn an ¢ven keel we can ship meterial all over the werld for hardly
any cust. slmost any Bouxite that 1s at tidewster could be watnaiv 2 dellar
or tie & ten of bein;, competitive with what 1s being used. One cf tae
preblems, ¢f course, 1s tac return haul for ships brainging this bulky nate-
rizl to tne Uaited States,.

16
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Then in Burcpe there rro very leric bauxite rescurcos, but tac troubls
tacre 1s that 1t 1s a Jlittlec dafferent type, and our reducticn plants cenlt
randle 1t waithout cxtensive changes. It 1s wact 1s knovm os the mennay-
rate type, on which the 1nuustry wag first devclepud in rfrance,
"oeuxite" coumes from the neme ¢f the town of Baux in scushern France where
bruxate 18 of this othoer type. Vhethor or not we would want tc ceonvert te
vs. 2t, I dun't know., The provlem 1s lerscly a crmmercaal preoblem.  If we
arv walling to pay a little bat mere for the stuff, we have » ercot many
vays te seolve it.
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There 1s cne other scricus problem in the bawxate business, Thot 1s
tnet cne cf the mein constituents of aluminun 1S power, 863 POWer #obS ™cre
CXPensive as you gut nearer andustrial centers., 1t occores cheaper hcre
1t 18 grolng to waste in waterfalls at the fringe of arndustracl c¢v1llza71(1.
Tnc more likely pattern of development—aif tne areas were defensible——woald
be t¢ put the lar o rgductlon works in such plcces as scrtaern Conada p

naps, cr alcng the ccast cf horway, cr in the amazcn Talley sid:cre there 1s
a tremendcus viaste cf hydrcelectric resvurces and where pecpls veuld be
slad t¢ get Just a few mills, as egainst plants in the United States wacre
the povcr an be much mere advantagecusly scld for mechins cperotacn whach

requires & large populaticon for the wocnine tendins,
CAFTalf WORTALwGTOLS We arce very much indebted to yoa, -ir. errall,
fecr iﬁvung us the value of your extensive knowledze cf ths subjecp. Thank

yeu very much,

(13 Ucteber 1947--45C)5/ki,G



