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GEOLOGY I'.N THE PBESEH WAR 

b)r J'oha C. Frye and Charles P. Kaiser 

State Geological Su.rTq, U n1Yere Uy ot Kansas, Lawrencj 

Geology and geologists play an u.as-peetacu.lar but none the le-ss vital part 

in modern warfare. Mod.en wa.r is a war of machines and macllinery. Geologists 

------are those who probe \he earth1 s crust in the search for ore minerals and fuels .. 

These are the substance of a modern war machine without which a tank or bom­

ber or battleship could not be built, and once built it would be impotent with­

eu.t an a dequate supply- of fuel. The role of the geologist in modeTn war is 

threefold: (1) he locates , investigates, and aids in the development of raw 

materials; (2) he 'itudies and maps land forms: (3) he serves as a member of 

the armed forces. 

Raw materials.-A.t the beginning of the var we in Ameriea were quite com-
~ . -

pla.eent in the eonception that we bad a eontrollillg inter est 1n the world's 

mineral resourees. And. in fact, the overwhelming majority of the proved. re­

serves ef economic minerals was controlled by the United Nati-one gr ou.p and 

by friendly- neutrals. 'l'h1s was strikingly tra.e in the e·a.se of such r esources 

as petroleum, tin. nickel, and others. Large r eserves of fuel o·ecurred in 

the United States, British and American controlled. tielde in Iran and Ira q. 

the DI.itch East Illdies. and friendl.y, neutral!! l&ca.ted to the south of the 

United Sta\-es. Abu.ndant tin r eserves were under l>nteh., French, and British 

control in the Malay Penbt.sula and the East Indies. Bickel and coba.1 t are ex­

tensively mined in hna.da., molybdenum ia the United States~ commercial diamonds 

in Sout h Africa., mica. in India and Madagascar. These am a long 11st of ·others 

w,ere virtually controlled w the United »atious group . Such resoure~s as iron 



ore and. coal ocwrred a.bandant,ly in bo\:h eampe • and the large•t auppl tea of 

et.hers-, such as the Spanish mercury, were located in tmtrtendly neutrals. 

'!'he axis nat1o-ns themselYes had a controlling interest 1n few mineral re-

After Pearl Harbor the atrategic mineral aUuation changed radically and 

rapidly. Ax1a na,tio.aa, partlcularly Japan, o-CC11.,pied important mineral-produc­

ing uea• af'feettnc t-he proclactlon of tin, petroleum, and other products. The 

n.pid. expansion of war induat.rles in this cou:atry cauaed shortages formerl.7 

ruuruepected. ln. ante: caaes, tor example, magnesium ... an abu.adaat source o'f 

raw material lay close at hand in oar abwJ.daat dolomite deposits and brine,. 

so th.e shortage was rel ieved o,- expanding producttea and prooessing faetJ.iUes. 

la otbe-r oases. saeh as alumtzmm, our 1)1"oTe4 resenea of high,-gra.cle ore repre­

sent Onlf a few yeara 1 apply; therefore, ext-enslve search for new deposits is 

being carried OD,. Still other sh-ortacee we-re can.sed by the teehnologl:C ad­

vancement of med.•rn wartare. An outstaa41ng emmple of thie VP• of chort­

a ge is quarts c17etal. now obtained largel7 from Brazil ancl neehd ia mu.ch 

larger qnanU tie• than eyer betere 111 radio an4 e1eotr1eal e,quipment for the 

.A;r,q ami Na'f7. Other ahortages en.Nd by 1nereaae4 use haTe occurred: in 6op-,, 

per, dac., inn., "1Dgsten, vaaacUu, manganese .• an.4 to a leaser extent 1.n m~ 

others. 

i'hese ahortaces are bemg met 1n one of foUl" Wa,'81 (1) by ezplorat;.ioa 

tor new or formerly 11nlalo-wa clepoe1te of ore miae-ral.s- awl enension of kno:Q. 

d.epostte; (2) b-y substita.tton of an •~ndant mat•~lal for a scarce one; (J) 

by utilization of low-grade ore.; (4) and bT d.nelopmeat of supplies in neu­

tral countrtee. Most of these Jobs are be-ing carried oa b7 the Federal and 

-State Geological SmTqs and the »-u-eau of Mine.a, 1a coopention with special 

war ageaciea-., 911ch &s the War Productto-a :Board and "he :Board of Eeonomle War­

fare. some tn>teal eamples of \h1• work are: \ _he greatly 1acreasecl produc-
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dbcovery of new bauxite reserves in Arkansa.ti and devel0pmeat of proe-essee 

for extneting altullimun from high-alumina ela;rs; deTelopment of cinnabar 

(mercu.r;y ore) deposi•s bl Arkansas, Califomia. and elsewhere; 4nelepmen\ 

and importdion of larger q11&11.tities of tin ore from Boliria and Alaekai 

ut111zatic,,a of clay products a.nd plaat1ce as eukti\utee fer metal products; 

substitution of sllver for col}per in some electr1ca,l equipmeat~ extraction 

of zi1tc and other metals from lower grade ores than formerly used; and ao cz.. 

The mineral :tuel a - coal. 011 and gas -- a.re of ..-ttal importance ill 

mod.em warfare; they are food for \he industrial ma.chine. We have heard of 

gas and oil ahorlages ~t?',Ta~s parts of the country• a.ad ramors of coal 

shortages that ma,- appear in the future. These shortages are a cUJ'ferent 

t7Pe from those disott.Hed above. With the exeepti~n of certain t71HJS of 

motor fuel they are not as yet gross national .shenagee, but are local 

ehortages ce:aeed. by increased demands in some &nas and inadequate tra.nepor­

tat 1on faeilU1ee to nppl7 these areas. The task of the gec,logut in thia 

case ie to locate addlti.oul supplies Jles.r the points of connmption and thus 

relieYe tn part the t .ransporta.tiou bnrden. fmts natural gas produeed in West 

IJ.'ens er the lmgeton fteld of &n.sa s is of bittle help 111 relieving a short­

age in eastern Kansas once the erletlng p1pe-11nee are operating at marlmwn 

capacity. !his general picture is not likely t~ change with respect to coal 

and natural gas. In the oaae of petrolewn. hoveYer. with a declining rate of 

discovery of new reeenes it may be that an.1>ther year of war will bring us 

into pro::dmity wUh a gross national shortage. 'fhe gnlogiat will then again. 

ha.n the problem of fiadlng Gil wherever 1\ occurs within cm.r borders. 

Stud:y' of our coal resources ls largely carried oa by the various geo-

1og1ca.l eu.neys and the buree.u of minee. Oil and gas exploration is largel7 

done by the companies themselves, •tth the pu'bl1c e.geac1ee mak1Dg regional 

or correlating studies and furnishing general services~ 



.. 

- 4 -

they V8,ey not onl.7 from place to place bu.,t from time to time. Also an a.1,wr,. 

d&nt supply ot wa~er mq not po-asesa the proper ehemieal ch&raeteristies-

for the intead-e:d usa,. Regardless· ot o-ther faTorab'le tea.h.l"es, a war pba.nt 

or milita.17 base must have an adequate water supply 1n. order to exist. 

!his problem is of partlcalar tmportance in a stat.e such $.S Kansas where .• 

over la-rge areas. SlU'fa.ce streams are inadequate and water for such ests.b-

11slmtents nmst be obtained f'rom wells. fhe Fed-eral and. Sta.'8 Geological Stlr­

yeys are the prtmry organizations inTestigating ground-we.ter probl~ms OTer 

the United S'3tec for the Arrq., Navy and othel' .ageneies .. 

Mappleg.-•fhe preparat i oa ~t certa.1n. tT.Pes 0~ maps is la..rgely carried on 

by geolegbts. lfhe Alaskan Braneh ef tke Federal Geologl~a.l Sune7 has made 

reco1m&iasane-e map• et mafl1' 1ihousaJ:id·s of square miles of territory tor the 

Army Air Forces. G-eologists are uaed. te in.terpret a.-e-r1al ~togra.phs to.r-

the Au- Oorp:a.. Topographic engineers and geologists empl-eyed by the Federal 

Surveys and t.he War Department ha.Te made d&kUed c-o·n•our maps. of coastal 

and strat.egie war area.a in~ parts of tbe Ullited Statee. St.ill other 

types ot ma.pa, tncluding data R topography, mberal r .esource11, and wa:ter 

supplies of foreign areas, haft b·ea prepared for the Arri.rt. ~e making o-f 

maps 1• a. baa1e: '8,_sk that muat preeede mo-at auocees1\1.l mllUary operations •. 

Se:v1ce ,!!. tl;u,, a.ntecl !--orc:e,s.-~ geolog ist1J are sel'Ting directly with 

the armed f:ozc-as. fhey a.re perl'Orm111g a wide vs.r1et; o'f tasks depending on. 

Wa\er- supply work bas lteett an impor-\an't type c,t geologic senlee in the 

armed. forces.. !lits itloludes exploration for water supplies and their d-eYelop­

ment tor use bo$h at semt.-perm.ane~ bases 1n feretgn tel'r1to-ry and for tem-• 

porary bases in arid and semt&rid ~ MaJor Richari Gady .• our frieud B;Jld 
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former 6.eol.ogieal Survey cell~e i n Nebrask&.~ was killed a few months e.go 

while e~ i n this t ype of work in Eritrea. A number of' ground-water 

ge<i>logists who wa:re :to~.e.rly empl o;yee-s of the United Stat.es Geoli,gieal Sul'--

Oeolo~ists a-errlng with t he Arm,- Air Forces sw.dy and int.erp:ret aerial 

photographs both from the s'tand.point Gf prepariDg recoanaissa.nee pla.nimetrie 

map& ud comptling geologic d.ata that w01.lld have so.me beariag an the effective­

aeas or bombing fo.rtifieationa ancl othe.r land emplacements.. Geologists are 

also used 1a the prelimlna.r., a-tsges of the eandruetion of a ir ba se s 1n :for­

eign territory. 

The Engineer Corps of t he- United Stat.as ~ utllhes the services of 

a few geo1ogis"'s in foreign fields, al th.o~h \G a lea:ser extent t ha.n the 

13ritish.. Bassian. and German armies . They are useful in the planning of 

strategy wher-e operations are influenced by topography. boggy te:rraine, dune 

sand., or other spe.c-ial land foi-111s tbat would create an impediment or advantage 

to a movill8 arm;v. Condl,tions 0f bedroek are important in the pla».ni%18 and 
I 

eonstrnetior,. of permanent f'ort1ficat1ons, and 1.n treneh wa.r:fe.re, the opera-

tion of listening deviees, emplacement of mines. and m~ other opa;ra.Uona. 

Some geol0gtsts w1th special tra.1n1Jlg or experieace in geop-h1-'s1es are 

being u•8Cl by the li&YJ'. 

role; in the oil fields and mines, iadustrlal. plants,, ple.im.lng of strategy. 

and in ~etual combat operations. 
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