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CAPTAIN &RTHINGT~N: Gentlemen, it is a pleasure this morning to 
have as our visiting speaker Ur. ivax \b. Ball. 

Mr. Dal1 received his engineering degree from the Coiorado School 
of Mines; his bachelor and master of laws degrees from National Uni- 
versity. He is a past president of the American Association of Pe- 
troleum Geclogists, a Fellow of the Geological Society of America, a 
member of the American Institute of Mining and ivietallurgical Engineers 
and the Canadian Institute of .Mining and Metallurgy and the Bar of 
the District of Columbia. He is the author of numerous papers and 
reports on technical and scientific subjects and of "This Fascinating 
Oil Business," a popularly-Nritten description of the operations of 
the petroleum industry. 

Mr. Ball has served as Chairman of the Oii i3oard cf the Geological 
Survey; engineer and law officer of the Bureau of Mines; manager of 
exploration in the ,Rocky Mountain region for the Shell Oii Companies; 
and during the war was with the Petroleum Administration for [;uar as 
Special Assistant to the .Deputy Administrator, 

L 
Since 1928 he has been engaged in a consulting practice, special- 

izingin estimates of oil and gas reserves, problems of underground 
storage of natural gas, .development of the War sands11 of Canada, 
company organization, and oil and gas economics, He is now the 
Director of the Oil and Gas Division of the Department of the Interior. 

MR. MAX W. BALL: 

Gentlemen, I am going to do one of the things I do not like to 
have done to me, and that is read a talk.' This is only the third or 
fourth time in my life that I have done it. I do not like to do it. 
As I say, I wouldnyt particularly like to have it done to me. But 
the exigencies of a new job, on which I haven't yet gotten my seat 
warm or my desk cleared, just kept me from getting this thing in shape 
so that I could do otherwise. 

Although the subject assigned to me is "Petroleum in Modern Viiar," 
I intend to talk primarily about petroleum between wars, This seeming 
anomaly is due in part to the diffidence that a civilian always feels 
in addressing a group of officers of the Armed Services &out anything 
that smacks of mrt8mc operations, but mainly to a notable fact hi&- 
lighted by experience, namely that ability to supply the oil needs of 
a war depends on what Itook place before the war. 



Gil is not a commodity that can be found today and used tomorrow. 
Between the discovery of an oii field dnd the use of fuel or explosives 
+&ere$~om lies a mountain of wells, roads, camps, pipe lines, pump 
stcztions, power houses, refineries, loading racks, tank cars or tank 
ships, and a host of other things -- a moLzntain that takes months to 
climb at best and usually takes years to g:et over. uost of tie oil 
used in a war, even so'iong a war as 'iv'orId bar II, is oii found before 
the war started. 

My ,rernarks today, therefore, will relate chiefly to the period . 
between the First and Second bvorld 'Nars and to the present posb~xr 
period, with oniy enough consider' htion of the periods of actual cc&oat 
to make the inter-war periods signif%cant. 

I have a further reason for not reviewing the oil activities of 
Cvorld I;Lar II. They were extensively reviewed before The Industrial 
College a year and a half.ago by five executives of the Petroleum 
Administration for Kar, and the record then made is avaiiabie to you. 
Tke date was June Ii, 1945. Ur. Ralph Ii. Davies, Deputy Petrole~c 
Administrator, spoke on the authorization; objectives, and accomplish- 
ments of the Petroleum Administration Car War. Mr. Wlliam K. Newman, 
spoke on oreanizalion'aspects of the GoverAnment-Industry jcb. Cr. 
John 11, Frey spoke on historical, records, ld'r , &altar Hochuli spcke on 
the domestic divisions af' the petroieum administrat,ion; and Mr. C, 
Stribling Snodgrass spoke on the foreign divisions. 

,. 
T&se talkswere made shortly after ths.German surrenoer in 

&rope and shortl.y,before the Japanese surrender in th:e i'&cific. 
They were made at the peak ofoperations in producing.- +d.di$ri- 
butiq.,the oil needed for victory, The difficuities of 0rgdn:iza.tj.o:; 
had been ironed out, the Government-Industry team was functioning 
smoothly and most of the men in .?.A;bv. were looking eagerly ahead 
to the day when they could rol.1 u,p their barbed-wire and catdh the&- 
trains for home, . 

: 
The Zen :z:ho spoke "ch.;t d-y ':ci'orc !;:lc C~lj,.:s~ 

' 
~,;'crc TJ.+?c2r<~.:ls in 

P,A.VJ;T,, the men v:i?o l~i! f;oc?d :xid s clv dd t?te ,~rob?. 23s e '?h cy,, s-sJ&c 
from first-li~nd'kno~~rledgc r?~d I 'ircnscrip% ~J'J"S mg.dc, o$ '.&cir &c~+;c- 
mcn-t;s, That trar,script i s xv a i L ?L j 1 e in vour f'i&s, I, SO til:i t JT~U XC-f 
re3d 2nd study i-t. . 

For those o; you v&o nri: 3. i.ntercsted--:n? I t:!:ink ~"2.1 of IIS shov.Id 
be-to that trnnscript, y"u :ni&t 3.6-d +,hc tcstir;or.:r offered tv !;h!r: P.Cr,."J. 
personncl before Ki2 CiV.&o~c~; Occ?~~~i~t;-i;:c of .Ync Scna+t: and .t>z L'c3 
ComLittcc of the zriousc. The bnsicpapers oi' thnt; ?rcse:? 
to~cthcr ill 'ihc yrnlurne cntitlcd 'lri 7+ 

t:?btiorl were ‘313.; 
II 

ci I (. ,roloum in ?Ja:- end Pe~cc: , &lich ri-YS 
is sued b:r .%hc ?etrol~:~r Ar3r;~ir-i.s:;rnt~on. l?ir~*ilp, there is the r-cTo~-t 3-r 
the Lcl Goynni-ttoe ('ilouse RcDsori; 1To. 2736, of the 7i!tY1 Ca:~g:;~ess, 2nd 
Sessiolj issued 0: Eecemhcr io, 1.9G6 * ‘ 
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‘a. 
,. Thqse docuEdn%s give ,CI!C$ 2 q:q?lftC 

";&&ms. qf ?JorZ& ?V& II 
gj?cf,~rc of~~,.dx ~otrolc?m 

traiio< ,"fGr Thr, 
>' 

of po opep:~.tion :'j$“t.ke Pctrolcy;-; A52.i.rli.s- 
:a& of vyr-timc cooperatior-l?~~re,~~ thcr :foVernz.:.::.2?i; nld 

t'nc oil industry th:y.>,,I .+3j.J~~. $01 'pl i)?vi!l$J' _ fip(ji&. -Ir~~.~~~;~:Fet~;‘. r cl.;ltiv?~tcd 

if I ..&dc-S&~~ It$ p'oin v nbo;~i;.!i,;I7~SP~troleda.~~d.~i8lstr?.ti.r?n-: 'Or ':!fi:r l,>p").:2 th .' :I~TJi:ar!- 

mcn+~In&.~stry c=rn~inn+ti~,.~,~.t~l:i:: yJ<;(~~ pb,; &&I,; -k:j(; :-l+cJJn;,; o$.:f:~.t: '11F.i; '::y?* 
,.*:',. s * .' ,. , .: *" 

In 'ord,cr ,to ,cmyhn.si::~ f&c jz;~~ort~~~cc* pf oil in modsrn &Qp 3 !.I 3 ', ,.; i 7' c 1‘ , '.I'-- 
1 sh,ould' like t*d rc:ld 'p. 1-L";.. ;;-Jr'" ~cyr- ..i,..,.phe i'ro;n Xr. i);v&t:?s ' op2ni:l, -" -st$,tc~cnt 

tb the O1i;kh~nloncy Cox~iYcx:~; - as c;iv en :>I'? '-32 c 12 s 5 .to 7 of “pct~glGu’~.‘in YF3.r 
:.,, !.Xd. Pence; . , ., : ;si, . 

“1 Iod em ;fl,rari’ar:? dcpcnd:; 0x1 ?.r:iZneLk 2nd gl;:n:xxCnt cl.82pendr: oi? 3i.l: 0 
. . . ,. 

"Mi'lit:3ry gns:;,linc : cc?:ilsiwl;?tioil 2-k -';!=c .p& of, '.&~?ld. :;'r.r :;I ';‘..., i‘ TJo 
times th2t of our. ~vc~se~i~~'.i:bru~~~ -., :.:t the peak of -J~orlc? Tx I .I TIEI::' J&j?1 <.‘ '!- 1, :; 2:: 

Army xnd Ktvy hsd GX~ .tir;lcs -is a:.y$r xdtqzotiv:: yzhiclc:;' ,;!.s '!;h; AS? ',?'lii ix 
Europe ‘in lsig. Th,c C1y-f :;lzd i,k~:~&:~~ni; il c;.riric~ 'nave msr:. i xx1 ,?vJ r i. .., S!l ip 13 
toinr:aqc th,in the ~.c~~~biiled w~lercj~a~:t' fl- r.~C,s o!? fhz. '"Jo'r12 !:?bzr .tb:: %:.$~!; W.Y. 

Thz Arq &nd :L.vy’ opcr,?,f&. 1,25(J pcrccn.t ~o*rc ;>1w,cs -L~:‘~~~,, C-3’ dJ?.:;” -th-.n 

they did bzf'orc Pcxrl iinrbor. Thi s w~,s &',:jr ic::.n 2.rmz7i.r nt :Y~~cI~c; :?I*3 p 1%. .: c , 
vehicles, 2nd Slips of ths o";;lzcr Linitcd I;rntions li.l~:~~~~isc? 
number and consuxxed groportionz.tcl~ huge go., 

xuityM ;,.n 
I-ntiti;:s of oil: proauct?. 

I. . . 
"Time w:s 'Chc;n the xajor iten of su!??ly to z. 2:' igil t ifi G 1.'~ r c ,3 $;r. r ::‘ q 7 d 1 

in this VW? the v.ol~~c oi 1iqJid fuel siric:7:d. ce..rsi?:s. Jv~2.5 Tif2,2+1~ si,:+: :....:j; 
times that cf f<;,:de An Arjny ~io'~lo::.gw iw&chcs (3x its s td::;x5; :m, '.?. l*il? 
mar&es; n nc7qT snils, and 5.n ~~irftorec flies 02 oil., 

"The tonnsgs of oil product;~ s;~i.:y-,;:d fJ;~$::rs~:.J.s during t:kc i p. $1 -t jp t: yr _ 1 
months of the w::r I:‘L?.s c*lmustJ doulY1;: !li,i !J kh:..r. -\;c?c.tQ;c: c:?:.;:? ;J~e~ * our (y'::.:*- 
soTIs f'orces rzqutrcd nr:q,rly twice 9s st'z,y 'coas oi‘ 0 i YL 3 fi :I f rip:? s ::nd 
tLrmnment ) xmur~itions, trrasp’ort xt-ion .yd cc~r~str~ac';i~;c c~~ui3ntcn~, . Egxi, 
clothi%lg, shcltcr, mcdic:xl. E~uu~~I.~~~s, XI?. ~1.1 o.i$:r 
In both css'c&iality XL$, quM&>r, 

:r,:~b!;qy:.n,j.s~ t:,~gctl1-c r. 
oil I7.f-~ ~J~.~:;:.-J !;?~a.:; grr:?.-i;::3t of n7' L . *_ .I. 

waitions, . . . . . . - 

'iGre::-t 'as the O~T?CSC:LS r oq_~2ira!:ixts v,-cre ~ tw0 7.v.d !-J]l<? ;QL>:f "-;-'li.r q c: irAre -0 - .* 
much WOE roquircd for !:h,: v~~r-su?,~ori;ir~~ I:~Dx~~J~ nt :C::n:: e 

,. 
"?fi.thout r~&ipni:~g, con~:rsion. -40 dqzl, r:~r,cl. eth:r. oil cons2rv?tion 

mcasurFc's - , civii%:zn $cm~ndz r'~o~lld h.>vc: r,atl,numzd S 3 ' :fiiJ. C j?? !J -a? . . 57. C * Sl.V 2'~ 1 f?.lJ L 3 
supply t5.nt ,kilitary needs COV.~~ not have b::og ;nct. '+xn~r::iiith i;:~csc 
mcasur&s, ciyili3n consumption . . 'Wi not iXUCh SCIi+ov::; prc-PZZrf ,.Jxrbor 
irolume; tk'savimgs wxc Lnrgolg offsc-E 3;; %;h:: 3wd.s 911 '3 vae~~;1_~: ixp2&.;?, 
wnr indu'stry. In zx industrialized x~tj.o:i, tix how? fror;"-, y.-:;p*ix-ss i),?rt.:y, 
morn oil. than the fi&hting fronts, 

"Esscxtial civilian consumption of a.L 1 j. cd 3.2d g ~~atx-txl i:t :2.-t<- o:r:s iii.~~ s 
not so groat, but it W?,S i10 EL?~mlikJi;iSIC " itcF --II F?b.; oil 2rx! oil . . 

.__.-  - - .  . . - .  - -  

~~~ 

I  .  _I I  

._ . . ,  . . . _ .  . . . . . . . . . . . .  

. .  .  . . . . . . .  - -  . . . . .  - -  . . ^ .  . . . . . . . . . .  
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products sup&ieG from alJied sources to allied and neutral civilian 
economics, not including tissia qc,consumpticn in the countries -&err 
the oil was prcxfuced, reached about 555,000 barrels a day, equal to 
15 per cent of the civillm consumption of the United States. 

1 
"The jfib of fuelirii-&d iu%rT&ting the war was world-wide, Crude 

oil came from 20 allied, neutral, and liberated countries on five conti- 
nents , . Some of it was refined near its point *f preduction, some had 

‘ to be prmxssed in distant refineries in other countries. The crude 
had to be moved t@ the refineries and the refined products to the points 
of need. The transportation facilities 
seven seas had to Le utilized. 

of the five.continents and the 
A global war demands global production, 

Wbal refining, and global distribution. 

ItTne task of supplying oil products iS no sinple matter of Pro- 
dGci% a certain mount of crude oil and PrOCessing it in whatever 
refineries are available. Crude oils from different fields differ 
widely in their.characteristics. Refj.nerie.s.are composed of many 
units, each specially designed to make certain products from crudes 
of a certain character, Each type of equipment, military or civilian, 
requires its own type of fuel and lubricants. ibfany"of them require 
lubricants of several types, The armed forces use more than 500 
different oil products; a B-29 alone Uses 2%" 

That is the end of the quotation from Kr. Davies' opening state- 
ment, which you will find in '~Petroleum in xar and Peach." 

The military possibilities of petroleum were little reco@zad 
until Stiorld Zsr I. Their first'public dramatization came when the 
taxicabs of Paris moved a fresh army to the front during the first 
battle of the Marne in 1914. 

Thereafter recognition came quickly. It was crystallized in the 
often-quoted statement by Lord Curzon, made to the Inter-AllSad 
Petroleum Council in London ten days after the LYi.8 Armistice, and 
treasured ever since by the oil industry as an a%ard of honor? that 
"the Allies float4 to victory on a sea of oil.lt 

Captain Paul Foley, U.S,N., put it more concretely when he wrote 
in November, 1924: 

1rt2eyiev~ed in the perspective of six years it is C’iear tnat next 
to the physical number of bayonets on the ;Nestern front, the' factors 

'contributing most to victory were the impetus conf@rred upon those 
bayonets, and the fletibility given them, by gasoline. Tank, tractor 
and aviation activities all wre measured in terms of gasoline, It 
evacuated the wounded and effected replacement ef cotibatant trdo~s. 
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Gasoline saved Paris in 1914 and, by enabling the French to concentrate 
hundreds of thousands of troops at the wtiaksst points of the enemy's 

'line without his knowledge, it definitely saved Verdun. It stabilized 
the line,at the Mame in 1918, and was absolutely essential for thz 
Argonne advance. With this agency the Allies won; without it on a 
quantity basis, the enemy lost. Not in exaggeration was it said 
that a drop of petrol had been the equivalent of a drop of blood. 
The torch borne high on Flanders Fields was a gasoline torch." 

The' quantities of oil products involved, less than 200,000 
barrels daily to the Allied forces, now seem insignificant in corn" 
parison with the vast quantities moved during the recent war, but 
measured in terms of the facilities and capacities then available, 
the job was impossible, except for the demonstrated ability of oil 
men to do the tipossiole. It was the accomplishment of this im- 
possible job, and its importance, that were emphasized by Lord Curzon 
and Captain Foley and that were so'widely noted at-the time and there- 
after, 

Less note was taken, however, of the sources from which the oil 
for victory in World tiar I had c&e. Domestic crude oil production 
in the United States did not equal domestic demand during that war; 
let alone provide for overseas military shipments, There was a deficit 
of production in the United States. This deficit was met by imports 
from bnexico and by oil which had been stored in tanks in the Mid- 
Continent since the period of overproduction which followed the dis- 
covery of the Gushing field in 1912: i3y the $ime of the 1918 Armistice, 
the bottoms of many oil tanks in the M&-Continent were being scraped, 

'Some who-were associated closely with the supply situation .at the ttine 
have expressed the opinion that d scarcity 'of'supply would have deve- 
loped,had the war extended through 1919; Captain 'Foley stated that 
Ifhad not the Armistice intervened, restrictions on the use of gasoline, 
especially in the Eastern State.s, would inevitably have become very' 
rigid in",eed.fl .a.~ . . 

A'period of oil scarcity',did follow shortly after the Armistice.' If; - 
continued until the discovery of .new supp1ias.i.n Calir'crnia in'1722 
and 1923; The.rapidity with which these prolific new supplies re- 
'verded the situation is shown by one of those striking facts that 
characterize the oil buginess: 'Tankers which when ordered were in- 
tended to carry I'Jexican crude oil to California were used when com- 
pleted $I carry California crude oil to the East Coast. Such.reversals 
in supply situation5 illustr t, a P the truth of the stateraent'that I 
heard made by a veteran oil-mah many years ago. He said, itThe only 
thing certain about the oil.business is that it %qontt be- tomorrow what 
today.you think it will be.11 

. 

The reversal did not come, however, until nearly four years after 
the Armistice. One wonders what might have happened had Germany waited 
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five or sti years -before starting the First'bborid Ibar. If she had, t!le 
war would have come when we were short of oil at hoine and would have 
intilluded the ti.m~‘ahen the oil fie'l.ds of the Go' lden ian@ in jiiexico went 
to .,salt water. On the other.hand, ,Germany 'in the intervening years 
might have acquired; additional oii,:through the one-fourtb'intercst 
which, prior to,the First riiorld kar; she had ,in the concessions of.ihe 
Turkish Petroleum Company .i.n'iQcsopotsmia, new Iraq, and $&:&re. 

The Second World 7a1; as we shall set?, C-xfie at 3 tjJIi3 when We ivern 
pecuiiarlg well prepared in terms of oil. ,- Vvt; have been fortunate that 
the enemy has chosen the wrong times for him to engage us. 

In the two decades which followed the First 'iivorid Wr, there were 
several important dei&opments in thi: United States which had a dirt?ct 
bearing on the duration and fibal outcon~'of't~e,Second i80rid Mr. 

.. ; . . :, : ,, .. 
,First, great new supj?li&s of oil were found; largely through the 

development of geophysical prospecting, but tiith old-fsshioned geclcgy 
and the independent "wiid-catterl~ playing a very Important part. The 
ITGolden DccadeJ~ began with the fields of the 'Los Angzles, Basin in 
1922 and 15i23 and continued with Seminole :ind'Cklahoj& City in Cklah$ma, 
with Yai$es, Hendricks, and the other big fie1fi.s of -th'e P,e?mi&.n Rasin 

'.in West Texas and Mew kexico , an'd reached a climax 'in i'Jj,C with 'r.Le 
mammoth, East Texas oil field. ',Along with these kiants'were found many 
fricldsiiof moderate stie, and"& 'host of sm&iller ones. By 'the time 6? 

Pearl: Harbor;' o&r prov&'reserves arid daily productive,.ca&city had 
i&reased beyond the dream&of ArmSstice Day. 

, . . . 
‘i: i ., .., 

Second, we learned how to produce oi.lmose ;e,fficienflg. Instrn- 
aents were deveLoped for the 'measurement'df'botlom-hole pr,essures an-d 
the sampling of formation fluids, .whict; f,igu,r,atively knd aI!most actually 
enabled petroleu,nz engineers to '!look" into; the produci& horizons Ender- 
ground. 'The furictionof natural gas in the'$roduction of oil receivkd 
full recognition, and the utilization of the energy of t& gas that 
occurred with the oil, to bring the oil out, of,,thn producing. formation 
ts +hbvwZL atid ‘3g'the well to‘ tihie surfa,c'e; 'was controlled.through the 
adoptioti,of'gas-5ii ratios Lnoil prod&tion, h&ny.otheradvances 
could~be'listed-, but, the cru+al point 'ii that engineering ccntrol..was 
applied incre .and more widely and wisely' in oiLand gns,~roduc.~ion., ,The 
addi,tional o'il:Xius made ~Availabie By &roved engineering prgctices is 
often‘ referred to as +le&ineering ~ji.l;.'~: 

., ,,"- ., . : 
: : I . .'1 . 

"'rh$-&d,,, tne principal oil-producing statQs,'&th go,me hportvnt 
exceptions, adoptsd oil.and gas conserv:zt'j&n i&s ahereby the 
pqin,@leS of @ngineeririg Control were applied c&/formi.g ih tfie oil ,, 
and gas fields, Wth this application of en;;tieering control, the 
method of oil production was changed from an Ilopsn flown t,. g 
regulated basis, In other' words:, 'we got iii the oil-and'gss7prodne- 
hg, S.$atiq .(ltioSt of them-under State' sontrol),c'o~~~ulsory; ?roFer 



engin5erin.g practices. cnder such pontroi, the pressure in the, 
reservoirs was conserved, the flow-period of th+z fields vl!as extended, 
end reserve productive capacity itias establ.xshed and maintained. The 
oil thus ;nade available that would ctherwise not iik?ve bt?zn produciblt, 
or that would have been, prematurely produced and -was&d or wastefu1i.y 
used, we may call 'Iconservation oil.lf 

Reserve. Productive Capacity 

The. reserv.e.productfvf capacity,' built up through the finding of 
new fields and the svailib<.lity of sngineering oil'and conservalion 
oil, proved to be the main source from >&~l-:ich -the.added &mands of '~?orLd 
Vdar II were met, This reserve, capacity, by the,tim;i of the laarl 
Harbor attack, totallei a?3'ou~';O~~'-milli~i?-,barrdI:s',daily on a sustained 
basis, You should stop ,and;t&@k just What, this yant $9 Our,, aoiii.tJJ 
to supply oil for the war ne,eqs. In 1()&i., we prcduc;d a Little c;ort; '. 
than 3,800,OOO bar,rels of crude oil d?;ly in the United States. 'kith .'.' 
a reserve produ,ctzve capacity of: a mil,,licn barrelg daily;'we.could 
produce efficiently and dici, from thosd same oii fields d total of 
4,8Ci?,OOO barreIs daily. It was like having a &xnmOth,u~~erqround 
storage ..tank Cram-which w.- o could draw an extra &iiiion'bUreIl&, of oii 
daily: As I plan to point out later., that.reser,ve capacity supglied 
about skYtenths, 6q4, of the.extra oil needed,to wiri the W&z'. . ' 

Dev+lopmint in Foreign li'ialds 

'- ,Fourth,, large reserye suppiiies were developed in frigndly axas 
outside our boundaries. 

T@ desgrsved e&hasi$. placed upon the reserve produc'tive ca>;acity 
of oua;oi,L.fields.. must n,ot be taken to mean that dome,stiti cil alone 
contribu.te~~,i;o victory, or .that we did or could have depended upon our 
domastic; oil. suppLy for our war, needs, or that we could hope to do 'so 
in the event of ,a.~other..war. 

In'-the peri,od:'cetween the,two !ivars ,, oil fields in foreign countries 
were being developed:, new producting areas were bein?; fouh,~,.~i~~elincs 
were being laid and refineries built. The foreign fields, too, had an 
available ,product,iyity in excess of tP:en-cnrrent needs so that thare 
was a substantial res.~vc productive cr;pacity ih foreign oil fields 
which were under allied or friendly control. 'kc2 6;: supplied by these 
foreign .fields,,, .particular&p those of D~nez~uKLa- and.,the, Siddle Zast, 
was a vital additipn io our ,oil supply,, It,was good .th$t we had ', 
friends in these. foreign countr'ies; :;,!I VYen oil'h.istorians xxview the 
war period, they will find that oil from foreign sources @xvi&d 
much of the f&1 for the fainal ‘punch, :: 

.', ,.:, 
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In May, June, iz';d July, 1945, when tanker shipments to the Army 
and Navy overseas averaged nearly 1,200,OOO barrels daily, loadings 
at foreign ports 'provided 41. per cent of tYie total in Uay, 45 per 
cent in June, and 5i per, cent in July. i : 

Cevelopments in Technology 

A fifth important factor that deveioped bet'ween'the :wars was 
in the field of processing instead of production, Feasible methods 
of cracking crude oil-irn--grea~,,voiue-.~~ta~~~~cally were devised 
and the alkylation prooess Was. developed. Catalytic cracking makes 
it possible to obtain a larger percentage yie,ld of gasoline of greatly 
improved quality from crude oil than any other dotiercially faasible 
method, The patent for the alkylation'process was'issuod on Ailgust 15, 
1933. ,just two weeks before Hitler invaded Fb~l&d. One can uonder if 
Zhe German intelligence officers reccgnized the,significance of the 
process or warned Hitler and Goering of.Miat it vdas destined to mean 
to .Germa;ny. . 

It was catalytic cracking and the alkglatii, a high-octane blend- 
ing agent, which made possi'ole our truly enormouS,production of 100- 
octane aviation gasoline during the recent war; There was anothor-. 
known chemical route, that of making'codimer and hydrogenating it,' 
which could have provided an equally-satisfactory blending agent.for 
the manufacture of loo-octane gasoline. That method,.however, would 
have called for more 'butylene production, and that in turn would have 
knocked the props from unde~~-S;he.,,s~ntnetic.r~bber pro,grnnz By the 
codimer method, with the expenditure of three or four times as much 
critical material and money (which would have been three .or four times 
a billion dollars) we might have achieved the same final result ati 
we'did with the alkyiation process, but we can not even h3,a lock :back 
and say for certain that, with the'money and materi4s, ,sue would have 
had the fortitude and ingenuity needed for the Job. :': '1 '; 

Thus we must count the development of catalytic cracking and the 
alkylation process as a major element for bw victory. If we had not 
had as much.aviation fuel as we did, our air attacks would have been 
on .a s,malier scale, ,the victory wduld have been longer in achievement, 
tile outcome might have been doubtful and many, many more lives would 
have been lost, Vie were extremely fortunate that, in the laboratories 
of free enterprise, there‘were scientists working dn the hydrocarbons 

:who succee.ded Ln develo.pin, 0 the processes so vital to victory. Note, 
again that that was done beturjeen, not during, th.e VJars. 

., 

A sixth, and still less widely recognized, 'contribution @ias in 
the field of utilization. .This 'wag the production of toluene and 
other derivatives of oil and gas essential,in' the manufacture of 
explosives. Two companies started plants to make toluene be,for‘e 
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the war and both were ready for operation 'about the time of the Pearl 
Harbor attack. Other companies followed. I think it is a safe guess 
to say that three-fourths or more of the high explosives used during 
the war were dependent upon derivatives from crude oil or natural gas, 
If we had had to rely on bg-product coke-ovens for toluene, as we did 
in the First &orld War, and assuming operations could have reached . 

-the volume required the least that can 'be said is that we would have 
been swamped with coke, Cne oil man, fxxi.liar with the work done 
during the wary was asked what would have happened if we had hati to 
depend upon coke ovens for toluene during iiiiorld rjjar II and his answer 
left no doubt. He answered, %e would have lost the war." , 

These hap:lenings are, I think, the outstanding accomplishments in 
the petroleum field which made victory pssible in the manner and ttiie 
in which it was won. The finding of large deposits of oil, the develop- 
ment of engineering control, and the application of conservation rules 
and regulations gave us the million barrels a day of reserve productive 
capacity; the development of foreign fields, pipe lines, and refineries 
made available a larger additional productive capacity; catal.ytic 
cracking and the alkyiation process, at home and in allied countries, 
made possible our tremendous production of lCC-octane aviation gaso- 
line; and oil and gas provided the raw materials for ,the iarger part 
of our high explosives. 

he .find a sharp contrast, however, in another field in %hich the 
available data incicdte that"no one seemingiy did very well. That 
was iri estimating our miiitary requirWieIlts for petroleum in. the event 
of war, I will cite some of the Known estimates: 

The Army and Nav;i IJtrlitioils Board had appointed a'1tiineral Advisory 
coxiittee with a petroleum sub-committee. Tie oilmen serving Oil tile 
sub-committee were exceptionally capable; no b%tter ckoi.ces &ould have 
been made. Tkiey did an outstanding jc'b in estiratin~ the $'~cdactiva 
capacity cf the Azterican oil industry. Ifi .their I*spopt of $ay, 1(]34, 
they did 'pioneering i+ork: in zeasuring our crude oil pr'odui-tivc: cap&city, 
and did it with extreme accuracy, but their estimates of L~~i,iitLlrJ( 
requirements 'J?ere far shcrt of the mark, p,:ey est,i-rlatcd that if the . 
Eritish Empire and France were engaged in ear -8ith an ene::l,Jf and the 
United States gave them military support, the tc;tal pe.irc;ik::ai! car;- 

sumption cf t"le three nations for ry;ilitar;y p?Jrposes i,,,culj ‘tot& 115 
million.b~rrels a year, or aj20ut 31';,000 btlrrels daily-. You see, 
that is only 5.0% above buorld bbar I . . 

. . - 
A rep;esentative of the Navy @pal-tement, tes-iifying before a 

congressional Committee in November, 1339, stated that Lhe Eavyls 
needs for petroleum in time of war IWight increase to as much as 
5C million barrels of fuel oil" per year,, A representative of Ltie 
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“r3.r Dej~ar~Lcnt, testifying next, st?ti;:d ihat, 3.c-:ording $0 ',;hc C$?;i.::r,+-: .> .,. I' .I, ,r 
f'sr-wa@ime ol the planning brnlich, j;]lt r;iuipAurpL ‘cq:lsump.i;io$ Qi' Cl*2 i.lr:nyT 
%ighSht bo in L,)lc .ncic-h&.yhood of ‘tcn'i;o tTvo1-vs -i:.lior ,bayys:;y;:: ,%:.;J~u~J. i.!:.. '! 
dddi??& thC 't7.E C!!,iVC?S a fi~UT'2 bi' 60 t0 62 ~:!illi~fl h3.rrei.s 3x2:ziLI'ly, 0-r 
abou-4 1?'O,i!OO 'mrrcls dnil?,., v,-hich is less thpn tili ,czsunp~>ion 2t t.2.c 
hci$lt 07 ?!orid Tar I. 

A.11 estimate 3.Z -kc. :~'atL~nal ;~c~c~.rce~ Pl.n-c~.irig Box-d -+this is just to 
show '.'ou :x11 the ,y&st$kes T;:OI-C: no,t yL:i22c ii- f&c yi:lit?qr-i &~tinp++cd 'ch?*t 
"i.:ri.ng a naii+.l err,cY:ge~cJ:,i tk;7: ;ip.:;+:> i& i)c. trc>1;,u.::::, i::.i:lu:;in,;; -i!Oc,!l 
civilinr; and nki-itary, 7v.11 d I n c r e 2. s : A c> 7,' .>:ic- '. ,>;l,y+i? .I_ or, 3-E that time, 1s;~ 
abovi-t 600,000 bnrr-;ls d-Cl:!. 

* 

Tllc .s ~2 csti;~.atf:s arc: cc:+; cl?;':::d ri;iy, 7.-,-'~t;h ';hc T.;.T: s r:- o]r \;-:= i r;h '3 017. LJ :: f r o:n 
kiindsi@t, in 3xy crit i cai m:l:1g.:; r l y(] (:‘xd- $,y c’ c -i.t<;<l 4,-q’ i\_ s ;.-i c:“‘.r l.;o-,r q7nli .P< .7,-j 

v. .,+ _* , __ L ._ II 

people wcro no% thinkjxg oi' 3. +&q-o cerL;-! :";:.>I', or 0,: -\& ;-. ;,3- 2 se-i:, L tl ' tl2a2 or 
operntions, and degree of' mechsnizhtion ~,%ich actw.lly~ rcsultcc: -.+ez the: 
F.3. x‘ C L:l!i 62 9 They -~!jc r i; stili. thkkim;; I;C wLr IG R r'.!vi.se:l \: - vqsiop. :, i' ;JP--j,-~ 
T3.r T 0 ":h ~$7 rw. s t, h avs +-21-t boca>:se .t;p,e rA,llit:3.p 0:ii shipme:>;ts .":-3m 'jL 
domestic nnd forcig so?Ircos ::t the pk?,i: oi‘ o~er?-:io:lS ;:Tcre i'u:i iy i;c;; 
times' 2s 12rge 3s khc CtVcIT.~;c 3i .ti::c: j.17Adtl.styv .%:I 6 d ,a? lj.to.yy as-1;j;xktoe. : _ I’% 

I*J;XS ngnir a matter of' e;itrerncly pod. .Cortune that 3-c ?.z.d dcvclc~ad 3. cl-lde 
oil Tl-0a-dOtivt3 c3.qncity in i;he Unit&$ Stnt2s scvlr?k!. t&23 l.arg~r +&a;2 thu 
estkmlxd military reeds, ::;1cj tJ1-i :::i; TJye ):a2 t:lc "l;noy-hol-~" a::d :2*'9 j.<.i.!;y -i;o d:, 

what had. to be done. 

bdvance r;stima.tes 0.i' c.3ia-ki0n g?lSClinC rCC\'.li%C>eEtS vrer9 ,3!Xi1.%%l:l 
1 o-Jr e Tn 1939 -the A~~eri&a;: oil i~~d.ust:;qr ~;r~s cn.~~~3lc oi" srod~ucxn~;, 23, 3.X 
barrels dilily'of 100-octsne avLa<;ioR p.soline, J. ..,..lt WL?.S pr3':112Ci.:...~ oniy 
6,700 barr?la d~2.l.y~ mc ~c-",role;lrr. su?2cc::r;~ittcc 
Arqr and ‘!:'avy 1ilmit;ions :~c:?.rd. esti:n.atcd -$!I:;",, i.I" 

*!:hich r-c-port.ed ,to chc- 
3. r_cljor CCi?StTdCti01? 

progrxn &oul.-i Se i*ndcrt2j::T::, t;lic ^'.i::j:ti;d St:.J.t; s ~,&l!r! ::I& 2" 7:l.to?.lti?.l 

production cf 150,OC;O bnr.rel:: d;il.y, 'i'X?t, T!!JSt; iI Q.vc x2mrcd to "no XL 
over-gcwertjus sti?ply ?rorct Elc $95!2 &ev,~7-?o:in!; III-A i-Fill l!lt::?I' tkiv!. t1-l at. 

'.- In June, 19/?0, 0; '.?icisl r3i?.it.:+: c 9 tkJK??:*tC 5 p i:2s cd tht: I? rob 24'01 c a2ximum 
lxw demand f or 100-octane xTi.2tioq psoliric nt 71,Q90 bnrrols daily. y F. 
November, i941, t,hc A~~nv-f;;zvy A:ror3iintical 3onrd i; :: "iifle:xt.T<:d .i;>!. 2.i; iJ7.c .s 
ui-t.mute requironlt'nts, 
bc~rrols daiiy. 

to i:c re5.c1ie:Ji !I:*. <TU?v', 13,";3, ~rrcll.1.a t;ot21 1.21,cT;o 
1 :I' o.i;hc r y:.o rcl 5 $yy::.-,r did noL auitc double 

ill t;llc t,imc: jt~~~c:ccl-~ Jujle, ].S4o'r;,n:i ;'Tgv, 
-C,i?cj.r c;s I;i:Ja:?s 

1.2 4.1 s ^ 'jy-- cg ?,x r c '2.77 c! , it; y:i-.s. 2. 
"stcr3 ch.nsc" for s'u3;71y to c:;tsh ~‘3 >:;ith d&~~:id~ X3.:: pl.2.n-t czp3.ciC.cs 
vrcrc added aad add&. Pror2ucYi.on in the l?nii;ec? St,:i,os i‘irxll~y rciclsc?. 
500,009 bx-rels daily m.rly in 1945, :-rii;h an o.?.ditionnl 13jp,r?Oi., kzrrels 
d3i.l.y in $.:?.lied i'or<;ign ~lx~,t~, or 1 tkt:al d-,Lly ,sU3011- of ~G03, Xl:,C! bnrrr:is 9 .: 
tight end one-halZ tinis the xxx'i,nu~ dexxr:d f* s cstiqatcd b-f .?i.e militcry 
in 19-1-O --and all of it 1~6 ncxI.::d! 

I 
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.:I'have alread,y referred to the'vital'importance of oil during the 
Irecent war. I thi&..it worth statiiig~+gain, however, that except for 

"special distribution:difficulties in local forward areas, no military 
operation suffered or was delayed for lack of oil, or oil products. 

I'have brought with me a few char,ts selected from among those 
'which were presented to the Committees of The' Congress and which are 
reproduced in,.$he P.A;kd. vohne Wh-oieum in lirar and Peaces." I 
regret.thatrthe large maste,r charts, from which these were prepared, 

,were not ret+ined and that the Oil*and Gas Division has only a few 
sets of these smaller copies left. However, if you will be good 
enough to share,.these among yourselves or even be so impolite as to 
look over your neighbor's shoulder, I will comment briefly on some 
of them which are related to what I have said. 

Chart Xo. 21 will show you graphically how much lOC-octane 
.aviatioc gasoline was produced during the war 'and the sources from 
which it was derived, By 1'sourcesll I don't mean the oil fields 
from which is came but the types of plants and processesI One cf 
the interesting points is that lingenuity and resourcefulnessI' 
contributed as much as did the pre-war plants. 

.' .One fact, ,not shovin on the chart, is very important, To make 
,500,OOO barrels daily of lOO-octane gasoline, it was necessary 'co., 
draw' constituent parts thereof frcm about 85 per cent of all of the 
crude'oil processed in the United States, or from more. 'than L!J million 
barrels of crude oil daily. This should.be kept in mind, because it 
would not be possible to add up the individual iterns of.ailitary 
demand, such as.aviation gasoline, 80-octhno all-purpose motor fuel, 
7-O-2 diesel oil, Navy special fuel oil, '+nd other products, and 
expect to supply them from a quantity of.'crude'oil equal to,the sum 
of the products. 

I 

To supply the avistiori gasoline, it required nearly all of...t;he 
refinable crude oil of the country and nearly all of the refining': 
plants: 'That does not mean that those plants were devoted txclusivGiy 
to the manufacture of hundred-octane gasoline but that from all of 
those plants ccnstituents had to oe supplied, The si&ficance of 
the fact is that adequate defense snd attack in a total *tiar must 
depend upon the total f;2cilities of $he Nation. In terms of oil, 
this means that if we are to be secure there must at all times be a, 
strong oil industry within the area that we can count on controlling, 
an industry capable of meeting the total security responsibility, 
The military demands cad not be set apart and met separately, The,i 
can be met only if the petroleum industry is strong enough ,to meet 

I, 

both military and essential civilian needs. ,: i 

.I. 
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Chart No ..Tj entitled "Crude Oil Production and Productive Capa- 
city, United, States", &s one of the more interesting charts. The red 
line at the top shows the maximum efficient productive capacity; that 
is the.maximuquantity of oil tha% could be prcx&ced from the oil 
fields of the United States without creating condi,U.ons of waste. ," 
Uaybe I should interject something at this point. An oil well.--let's 
take a single- well--may have a total capacity of, let us say, lO,C&9 
barrels a dax; that is, that is the remount that it would produce if I ". 
you floated itwide open. Nori if you floated that w&l wi&,open .: 
at lO,Oc3 barrels a day, it .would continue to produce 10,000 barrels. 
a day for a very, very short time, At the end of six months it would 
be down to 5,000--I'm speaking in rough terms* At the end of the year 
it might be down to 2,500. Each year thereafter,,it would produce some 
25 per cent less than it did the year'before. . 

But that is not the worst thing, The worst is that if you pro- 
duced that well.wide open you would get out of it by the time the weil 

was exhausted'and quit, some 30 years from now'perhaps, perhaps only 
25 per cent of $he oil that that well would have produced if the gas 
energy which drives the oil to the well had been conserved. 'In other 
words, by producing a.wel.l,wide open you waste your reservoil- in it. 

Now there is. a rate,for each well at phich it ran be produced, 
which we call the maximum efficient rate; 'that is'the mi~~i~uin effi- 
cient rate at which the weli can be produced and still get the largest 
ultimate. recovery of oil from it. : If you produce beyond that maximum 
efficient rate,, that maxi&rri efficient productibe capscity, 'then you 
are merely leaving. in the gro&,nd oil that otherwise could have been' 
recovered; The solid .black sho& .iiow much wag produced. The space 
between,the red and.bl+k Lines, that 'is, t,hg space marked Veser+e . 
Productive, Capacity!' in the+ner<i&l black dross-ha%,chlng was our 
backlog: of productive capacity: It represents the adhitional oil 
efficiently producible from existing fields. * 

You; will,note it totalled about a million J~&~ieis 'daily before 
the war. AS the way progressed and demands kept increasing, however, 
the reserve capacity decre&ed, v.ntil dlii-2~ the last half'df 19it4 
and ail cf,:1?45 we'were forded to prod&in excess of'our ePficient 
capacity, although.such pr&ction rates ,were har:rlful and tended to 
lower the ultimate,production of oil. 

3ve.n with such high.pro&~ction rates-, our domestic supplv, at the 
close of'the war period, Gas ,not $u.ffizient to meet fu..ily 5he oil needs 
of our military forces 'and the esscnti:il civilian de,mand at home, with- 
out count'ing the oil we shipped under Lend-Lease. The balance came 
from foreign fields, and if the war had.ccntinued the foreign sc~rces 
in I;lnited States control, as ,distinguished from that of our iiliis;,.. 
vm.Ld not have sup.lied the deficit, In a ver;/ sirlort tl,me 7Je sho~;!.d 
have had to draw on Allied sources for part ,of our own ciomestic and 
overseas needs; that is to say, reverse L&d -h;ise would have exceeded 
Lend-Lease, so f;2r as oil was concerned. 

-i2- 



I said earlier that*our domestic reserve productive capacity 
provided about six-tenths of the' extra oii. ?rovidcd for %hc war from 
the United States. Rationing of civilian demand, parlicuiarl,y gassenger- 
automobile fuel and domestic heating oil,' and the curtLLicnt,o.f civi- 
lian exports , ,saveJ oil- equal to shout three-tenths of ozr miliC:ry 
needs from. the United States, It is interesting to not2 that the? amount 
saved per day by rationing was roughly equal to the daily output of 
100-octane aviation gasoline during the latter part of the wilr, Extra 
imports and oil taken from storage prcvided the remaining one-tt-nth, 

The sources of the extra clije you+11 notice differed in Wrld 
Nar II from those of i;vorld ;iiar I, In the First 'uvcrld ?uar, im2ort.s 
and withdraw@s from storage net ail of the extra needs; in the 
Second lrforld W.r, only one-tenth of the extra supply CUIX T'KLX ht- 

ports and stocks. 

I have stressed the importance of our reserve productive: capa- 

city in providing oil for the recent war. The fact t,h:Jt we no longer 
have that reserve productive capacity is a fact of outstandiilg hi- 
portcnce. 

Crude 'oii production in the United Statea did not revart to pre- 
war levels at the close of the war. Except for a ver'jr brief period, 
demand 2nd production have continued at high lemls, In 1?4fj, cruda 
oil production in'the United States averngti d 4,745,GCG ixirrds d:\ily, 
a larger amount than was rec.orded during any of the war ya:lrs. To 
meet 1947 demands, current estk;:ates iridic;2te that an even larger 
prcduction will be required, These r:ztes of Production are higher 
than the maxiqtum efficient rate, as last 'esti;r,kted..' &? no longer 
ha.& the back34g from which the bulk of the 
'&orkd .Kar II I.JIZTE: met. 

ri;.i.iit:lr,y demands of 
That absence -of the bsckLGg presents 'a 

" critical problem to all who dre plarmG.ng the sources 'from which 
petroleum can.be h$ tc met future . emc:rg"ncy nbjeds , 

Chart.No. K shows the necessity of continuad driil'ing to support 
the productive capaci$y of CUF oil fields. If you stud;;i that. ch:lrt 
you wiil see what would have hnFpent:d if .we h<idn!t continued drilling 

':during the war. &&-&l-r 't;c keep pee 'with demand :;nd &tin,tsin 'our 
,proved. reserves st t$e& present ltivel v/e 
the United States 

need tn find each day ir. 
a'new c;ii fiy?ld,of the ayerage sj,,ae :,f those dis- 

covered between 1933 and I-31+1,. . *c : 
.., 

I. 
.Yo-u may be.interested in Chart No, i.4, which presents a alessi- 

. ,., 'fication of.khe petroieum possibilities of .the world, ~Ycu wi3.1 
:note trot the.'l&d area cf the fiaot,srn 
as that of the Wsterm hmisphere, 

Ii:rr,i.spheri-: is taic:~ 2s : l.srgi? 
and that the most favorable are;~s 

for oil-finding in the 3astern Hemisphere,. the red Lind yellow arl;i;s, 
are about twice as large as those df zhc 'Hesterh &qis$ere, 



One eminent geoiogist (Mr. Wallace 3. i'ratti) has estimated that the 
western hemisphere ultimately hi.11 produce one-third of thz world's 
o.i.1 and the eastern hemisphere two-thirds. I think Chat'& very 
sound reasonln,r, not only-because Wallace Pratt is one of“ou.r 
outstanding thinkers in such matters 'out @cause it'checks with t,he 
p,resent'knowledge of the geoiogy,of the regions. Conversely, the 
United States has been using &cut two-thirds of the'worl.d*s cil 
prbduction, drawing upon its ultimate oil resources more rapidly 
than the remainder cf the world. 

A brief-,reference to Chart No.‘25 may be of inter'zst, as it shows 
that the proved reserves of natural gas in the United States were in- 
?xcased substantially during the war period, despite the increased use 
of gas, Cn the basis of heat values six thousand cubic feet of nhturai 
gas are about equal to a barrel of crude oil, kppiyihg Tunis factor tc 
the 135 trillion cubic feet shown, it will be noted that, in terms of 
oil, our proved gas reserves are equal to or s1ight.l~ i.xger than our 
proved oil reserves. 

There aire other charts in the sets vuhich h;;lve beer, distributed, 
'I' will not attempt to discuss them, but will try to answer any 
questions which you may have regarding them. 

. I would like to leave these charts with you, bu-t as I said 
previously, the C,il and Gas D-iv&ion has cnly a few copies left. I 
wouid be glad to leave them vbiiti you for a few Idais, so that you ma:; 
have a better opportunity to study .them a:: your 16:i'sure. when jiou 
have, finished with-them, I would appr"m ,bLiate it grestly if they co,Ald 
be returned to me, as there Will be,future occasions w&n they will 
be needed at other meetings sin;ilar.to thi;s,. I suspe,:t that you wiil 
find them of maximum interest if you look at them in their context 
in ItPetroleum in *War and Peace," of which I am surt you have one or 
more copit3s in ycur library. 

Captain Foley concluded his 1524 article & & petroieur~‘problems 
of the First World \\ar by stating, '?3y vigilancS alone tin seztirity be 
assured 1: . VQ;ilance implies preparedness. iri;e have been fcrtunate in 
our two uvorld itars in that we had time to get ready and make up,'&fter 
the wars started, tvhat we had failed to do beforehand. 

The state of our oil-preparednzss'from the side of the Federal 
Government before the First bvprld .\rar can be jT+dgtid by the fnc,t that 
one of the firs-t jobs of the Oil Division .of thi: Fuel Administration 
that was created was to make a:lis;t,,of the petroleum r~finorias in the 
United States, find out where they were located, their capacities and 
What. they were praducing, t 

4 
On the information side, we were much better prepared for the 

Second . bborld cb'ar, but we had other weaknesses. They are i3LLy 
covered in the material to which I have referred, which will, I think, 
repay careful study by anyone interested in preparing for another war 
if xe sho~u.2.d '3me. 
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From the experiences of each war, we can learn lessons for the 
next. An outstanding lesson from the Second World War is the benefit 
of close, coorcUnated, unceasing.teamwork between Government and 
industry and among Government agencies. That was the secret of oil's 
success in the last war. 

To further the continuance of such teamwork in oil, the President 
on by 3, 1946, requested the Secretary of tie Interior to establish 
within the Interior Department an organization which would "assure co- 
ordination in peacetime of the Federal Government's many interests in 
petroleum and petroleum products and associated hydrocarbons." Responding 
to this request, the $ecretary of the Interior established the Oil and 
Gas Division, whose functions are to assist in the execution of the 
President's instructions, to serve as a central clearing house for 
statistics, technical data, and other information relating to oil and 
gas, to keep currently informed as to the adequacy and availabilItyof 
petroleum and its products to meet the current and future needs 050 the 
Nation, and to make recommendations with respect to these matters and 
other significant developments in the petroleum field. 

The President also suggested the establishment of en industry 
organization to advise and consult on oil matters. This organization 
has been established as the National Petroleum Council, consisting of 
about 85 leaders in the oil and gas Industries. This Council, which 
meets quarterly, will hold its third meeting in Washington next Tuea- 
hY* 

If the Oil and Gas Division works in cooperation and harmony witfl 
the Armed Services, the other Government agencies concerned with oil 
and gas, and the industry through the Rational Petroleum Council - - 
if it thus fulfills its intended function - - we shall not again be 
caught without adequate knowledge of the petroleum resources available 
at home and abroad or of the means necessary to avail ourselves of 
them in an emergency, 

I have enjoyed th1a opportunity of talking brlefly with you, 
not as briefly as you could have wished although I feel that I have 
but touched the surface of the subject. If you have any questions 
which may clear up any points or fill In the gaps, I shall do my very 
best to answer them. Thank you very much for your courteous attention. 

(21 Jan. 1947 - - - 35O)L 
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i CLASSIFICATION OF THE PETROLEUM POSSIBILITIES OF THE WORLD 

-URFRVORIlRLE AN0 IMPOSSiiLE #- 



NATURAL GAS RESERVES VS. PRODUCTlOW 
lRlu8?8al8lcFEET 

120 

110 

100 

fate: III natural gas matters unm ana hentucky are included 

with the East Coast states in the “Appalachian Reqion.” 

110 

100 

80 

70 

80 

50 

40 

SO 

20 

10 

~RlfxIR) w GI*~MCI YCnOn - GWIQ or tni E~KIJT~“I flat~~w . MIOUUM 11o~w,~,u,,o~ rot WAR 



1900 1905 1910 1915 1920 1925 1930 1935 1940 1944 
PREPARED BY GRAPHICS SECTION - ,WOFI,CE OF THE EXECUliVE SECRETARY - PETROLEUM AIOM,N,SY@,,,ON 101 WAR 



MI 

1.1 
1.0 

.9 
B 
.7 
1 
a 

.4 

.3 

.2 
.l 

PROUUCTION -WESTERN HEMISPHERE 
EXCLUDlWfi UNITED STATES 

.LI@H BARRELS DAILY --___--~Y_na_-=.~~~-_--~~~ 

I RURTH AMERICA= EXUUUli6 U.S. - g&j ~IfllDAD 

OTHER SOUTH AMERICAN ~~c_II 

1900 1905 1910 1915 1920 1925 1930 1935 1940 1944 
PREPARRG BY GRAPHICS SRCTlGN - WF,CR W ,“R RXEC”,,“E SECRE,ARI - ‘WROLR”M AGM,,w,RA~O,, FOR WAR 



PETROLEUM DELIVERIES TO EAST 
PEACETIME-JUNE 1941 WARTIME l APRlL 1945 

TANKERS PIPELINES -TANK CARS BARGES 

.L BANE0 



PER CAPITA CORSUMPTIOR OF PETROLEUM 
WORLD-WIDE 8 1938 

/GALLONS PER ybw / 

1400 - 1 

; 300 

ii00 


