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PETROLEUM SUPc LT~S AND HYDROGENATION 

A bill known QS S. 1243, Introduo. ~ by Senator O'Wahoney ot Wyoming, hal tor 11.1 
stated obJeot the authoriZation ot "tho 'Ionltruotlon ~nd 'operatlon of d •• onltratlon plante 
to produoe synthetic liquid rUIII tro. co Ll 3nd o.-the", Iu.betanoe. 1n order to aid in "hi 
pros'eou'tlon ot the .ar, to Gonserve and lncrea.t the 011 re.ouroea at the natlon, and tor 
other purposes." Thl Burlau of IUn •• , u~t1ng under the direction and ' authol"itT 'or the 
Seoretary ·of· the Interior, 18 the agenoy r.e aIanated to oarry out the purpo ••• or thl Aot. 
Hearing. on the bill .ere held during Aueust 1,4) by a JOInt .uboo •• 1ttee at· the Stnat, 
Co.mitte. on Publio Lands and Surv.ys and a auboo •• itt •• oC the eo •• itte. on K1n •• and 
Mining at the Houe. ~r Repre.entative.. A report on the hearlngl haa recently been pub­
li.hed by ~he Government Printing OCrio. under the tith Synthetio L1Quid Pu.b. 

In .any hearinge before Congresllonal oom.1tte •• or subc ommltteos, diacussion. and 
atat ••• nt. a.1 aho.n In published reports nrl otten aad. by .1tn ••••• who have not had 
ad.quate experieno. 1n the techn1cal Clel ds '~nc.rnlng whloh they t •• t1Cy. rr08 the 
r.port ot th.ee h.arlns. on synthetio Cuels, however, on. &&In. the iapr ••• lon that ao." 
.11.0 •••• -••• re thoroughly 1nforae:d on the matter. thty dl.cu ••• d. Th.re waS a rath'tr 
surprllin, unanillity ot opinIon ·on the need COl" planning no. on u.ti11&atlQn at lynthetl0 
tutls to .uppl •• ent our decreasIng doa •• tlc petroltua .u.pplit •• 

It i8 not the purpo •• here to co •• ent on the .erit. ot the bill It •• lt, but rather, 
becaue. at the larg .... aunt of author1tativ. tl.t1.ony givan, to <;) set fJ r th a f •• ot tht 
hlghlightl of the lubJeot matttr a. pre.ented by .o.e of the .xp.rt .ltn •••••• 

Brlet · extraots of the t.atl.ony are gi ven blloy: 

"In Europ. the devolop.ent of synth.tio all ha.s. be.n dlotated by neo ••• s.ty. 
It has ' boen an IS8.nt1al incredlent ot survival. In taot, .. lubltant1a.1 • 1t 
not a maJor part - or the fu el employed by our Axi~ .n •• le., partloularly G.raany, 
tor fighter plan •• , bomb.r s , tanks, truoks, nnd oth.r ground vlhlol.s, as .111 
as the Dle •• l Cuel for submarlnes, i s the synthetio typo mad. Croa brown 00&1. 

"Th. Japanes. have exploited the oil-shalt deposits ot Manohukuo and. hfl.Y' 
built plant, to pro duo. a substantial part or th.ir liqula·tuel r.quire •• ntl 
thlrefrom. 

"Only the Unltld States, apparently lull.d by ~n. d.lu.lon that •• po •••••• d 
an 1nfinite supply of petroleu., has nlgl.cted to develop synthetIo-011 taol11tie. 
to the ata,. wher' th.y could b. utillz.d when neoeluary." 

••••• Ralph K. Davi •• , Deputy Petro leu. Ad.lni.trator tor War • 

••• • 
"In mo~ern warrare as •• know it today, 11qu1d tue1. are absolutely .s •• ntial. 

Over half (In north ' ACrioa 65 peroent) oC tho tonnag' or all supplies Cor our 
Ar.y oversea. is p.troleu. prod~ot •• " 

••••• Srii. Gen. ~. R. Covell, Director, Fu.l and Lubrloan­
Divls1on, QUartermaster Oeneralls Ottlce • 

••• 
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"You wl11 note that the ovorwhelmlng proportion ot crudo reserves ot the 
world, outside of the United States 11e s 1n Russia· 8,500,000,000; Venezuela, 

5,600,000,000; Dutch East Ind1es, 1, .. 50,000,000; and the Peraian Gulf oountries 

grouped togethe~, 16,450,000,000." (all in barrels, Ed.} •••• 

"I am impressed at the present t1me by tho higher grade ot the prospeot' 
which •• ·know 1,n the foreign oountries when oOllipared to those 1n the future in 

the Unl\,d States. That 1s to say, the all 1s easier to find abroad, and 1. 

round 1n larger quant1t!es, I 111ght add parenOth.tioally, beoause ... e have done 
the oa.1eot th1ngo in the United State. alroady. I might add that the 300 fields 
that hay, been ro~nd abroad 1n the las t 20 years have had an average estimated 
ultillat. prod~otion of about 100,000,000 barrels eaoh l while the average field 
(ouad at the pr.s.nt day in the United Stat •• doe. not .xo.ed 2,000,000 barrels, 
average, eaoh. 

"Noll', I want to 00.11 your nttention here to the geographic distribution 
of these areas -in the Near East and 1n Russia, and their overwhelming 1.portanoe 
in the world's oil trade of the future. These areas are as far 0.8 possible 
r •• oved on tl)1,s globe froll the United States. Bahrein, hore, where there is an 
4l11eric'an reflne,ry at thl prlBant day, is exactly 12 1 000 1I11es froll San Francisoo 
1n both direotions.'· 

••••• J~mes Terry Duce, Direotor, Forelgn Division, Potroleum 
Administration tor lar • 

.. * 
liThe next pOint . which I might .discus.s 115 the trend of exploratory drilling 

during the last fell' years. In spite of the fact that these new dlscoveries 
have fallen ocr, tho eCforts of the industry to find nell' oil have be en sub9tan~ 
tlally increased. 

'tThe number of geophysical erews l which Is one of our beat meaSures of the 
exploratory ert.ort, has gradually increased. Around 1'.37 there were' about 200 
crews in the Ci.ld l und at the present time this number has inoreasld to approxi~ 
.ately 350, ... hioh 1s tho maximu. for ~ll time. 

"So that tbe effort of tho indust ry, as far a6 fin ding oil is oonoerned l 

haa been oODsistlntly increased, a lthough the ' tendency to Cind the ' 011 haa 
deoreasld. 

I'The same thing is true o.lso or the nuab,r oC wildcat ... ,lla drilled. In 
1'37, 2,224 wildoat •• 11, were drilled and in 1,41, 3,264. So you se. that . thore 
has b'.n a . very d.finite inorense in wlldont drl1lings. nlthough the disooveri,. 
have fallen ofC~ ft 

••••• William B. H~roy, Direotor of Reserves, Petroleum 
Administration for lar. 

*** 
"When .e entered the present war w. oompla.cently assumed that our supplies 

of crude petroleum wore adequate for any emergency· that our chief and only 
worry might be the prob~.m of distribution or, In othor words, transportation. 
As the wa r has pro gr essed the demand haS increased a.t an unpr,cede'nt ed rate. 
Civilian use ha:s bten continuously aurta:ilod to divert more and moro 011 to wnr 
use, and yet the delland- i nc reases insa.tiably. TJte draft on many of our producing 
oil fields is now heavier than 1t shou ld bo if OUr ch ief obJ oc tive ~aS solely 
economic and efficient operation. Tho search for new soura os of cupply has bee n 
greatly acc e loratod , yot since 1'38 there ha s boen an average doclino in the 
annual addition to QUI' roserves. Thus a dlsconcort ine and probably significant 



THE ORE .-BIN 

element 1s introduced Into the nationa l picture. Once again the specter a ri ses 

to plague us as to ~hether we have at last gone 'over the top ' and a re now on 

the s low decline t.o .. a rd inadequa.te re se rv es . It •••• 

I'The production of li qu id oil s from co ~l or all shal e comparab lo to those 
derived from crude petroleum should occasion little wonder . Tho raw =a.terla la 
ar e all hydrooarbon substancc~. Geolo g ic evi donce ind ic a tes preponderant l y that 

all " ere d erived chiefly from 11v·lng or ga.nl:ulls , eltne r plant or a.n 1 m,a l pr both. 

Compared to normal crude 011, co a l oont a. i ns a. n excess of carbon; honce to bring 
1t up to the gra.de of orude 011, hydrogen must be added. According ly, the 
Gor-m.o.n p"rooe s5 I G commonly r ef err'ed . 0 as the 'hydrogenation of ooal.' 

Il 0 il sha le s cont a in fino ly comminuted frn~ments of orgnnic matter, which 

hnve apparently been n rrest ed in their convor s ion by natur al distillntion to 

liquid Oil. E~sentlally the problem of producing liquid 011 from coni, 011 

sh ~ le, or other solid hydrocnr bons , falls 1nto the gene r al pattorn of the v ery 

fle xi b le chemlstry of the hydroc~rbon a roup and the basic prooossing will be 

fundamentally r e lated. " •••• 

"Anoth e r importun t factor that may fUrther increase t he demands on our coal 

roserv e s 1s the r~p1d depiction of coal oC hi gh ran k ~nd quality in many fore i gn 

countries which may result in incrcaoed exportation of coal from the United 

StateG. Ther oforo, the futuro demands on our coal resorves are not quantita­

tively predictable but may well be fa r g roater than the maximum p ro d uction for 

any year in tho past (678,211,,04 not tons in 1'18.) ...... 

IINow, with regard to the 011 Shales, the Geological Survey has estimated 

thut price permltting, appr oximately 92 , 000,000 ,000 barrels of crude oil i8 

recoverab le trom oll-shale deposits of the United Statos. This is approximat ely 

double the sum of al l the oil produoed to date, plu s the present estima ted 

re serve . Of this estimated quantity 75,000,000,000 barrels 11e in oil shal., 

oC Tert I a~y age that c rop out ohiofly 1n northwestern Colorado a nd northeastern 

Utah and subordinately in Wyomlng and Nevada . The e s tima ted tot~l quantity 

i ncludes also appro ximuto ly 17,000, 0 00,000 barr e l s believed to bo reooverable 

trom b lack shales of Devonian age in Indlana and Kentucky. Since tho s e eati mntes 

were made (1928), appar ently l urge additional deposit s of 01 1 s bale of Or d ovician 

age have oome to l1 ght through exploratory surveys 1n Nevada . It is germane to 

point out here that 1n orde r to use this great potential re 8 0ur~e of mineral 

fuel it would be nece 9sary to establish a mining indu stry comparablo to the 

bituminous coal-mlnina industry at its peak of productivity during the last 

i1'orld War." 

••..• w. E. Wrath er, D1 rector, U. S. Geological ,Survey • 

• *. 
"Crude oil and nntura l gaso lIne are produoed and consulllod at a ra.te estl .. 

matod ut more than 1,400,000,000 b a rrels per ye a r, whereas our known crude 01 1 

re s erves are o n ly a pproximately 20,000,000 ,000 barrels. Our pro sent rate of 

produotion exceeds the rate of now d iscove rie s several fol d and this s ituation 

h as existod for tho p a ~t 5 years . 

"For eXample, l ast yoar tho r ate of discovery of new fields and e xtension 

of old fields WaS only 60 percent of production during the same period . Based 

on pro sent intormation with regard to our proved resorves and tho r ate of con­

sumpt ion and produotion , estimates with r06ard to the l~ngth of time whIch our 

petroloum supplies will l aot a ro as low as 14 years and, with prescnt tochni ques 

ot findin g 01 1, tho life oxpoctancy of our petroleum suppli os barely exceeds 30 

yo~rs. However, it cannot al l be produced in th i s time for the mOGt ofricient 

production, whioh moans tha t wo shal l have to resort to imports to meet our 

72 
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requiremonts. To complete the pioture of our naturn l-Cuel resources: at t h e 

pre s ent r a te of production of 3 trillion cubic toet per yoar our na tural-gal 
re s erves oC about one hundred trillion cubic f oet wl11 l ns t 1n the order ot only 
30 y ears. 

li On tho other hand, our all s ho. le deposits .,111 produce an e stlml!.. ted ,2 
billion barrel s of all, and our conI depoolts whloh are our l a rgo s t s 1ngle 

natural-Cuel resource 1n round fi gures amount to an ostimated three thou Band 
billion tons. 

"It 1s apparent that co a l Is thl principal souroe of our fuel supplie s for 
the tutur., and 1t 1. quito oertain that with the necessary development there 1. 
surrlo1ent 000.1 ava ilable to supply both our liquid and solid ru.l need. for 

more than a thousand Y' a rs. 

11Fortunat.ly, the t.ohnic a l and scientific requirements tor the production 

of synthetic liquid fu.ls from coal a nd natural gas have been pr.par.d a nd the 

ground work is laid for tho rapid dovolopment of commerci a l proee 3ses leading to 

tho production of praotically unlimited supplies or liquid tuels from our re­

sourcos or groatest abundance, n a mely coal, 011 shalos, and natural gas . " • •.• 

"There are two principal processoD for the production of synthetic fuels 

frotA 000.1 and natural gaD. Ono of theso is the Derg lus procoss, which wa s 

d e vol oped to a commorci a l stae e by the 1. G. Farbollin~u6trl0 1n Cermany and 

which oomprises direot hydrogenation or conI ~r preforably mixturos theroot with 

hydrocarbons, to motor fuol and intormo diato produetn. Conunorc1al produ c tion 

by this proccss beg an in Germa.ny in 192 (; and has incroa.sed to an estimnted pro­

duction of approximately 95,000 b arrets or moro of gasoline per day . The 

lmporlu.l Chomioal Industri o s at Dillingham, Eng land, bullt and oporato d a similar 

direct 000.1 hydro e enation plant, haVing a capo.clty of .3,500 barrels of g o.so11ne 

pe r day. 

"The seoond process, known as tho indirect process, is t h at of FiBcher­

Tropsch, wherein 000.1, ll gnite, or na tura l z as is first convertod to water g a s, 

or maI'o speclfloally a mixture or carbon monoxi d e and hydro g en a nd t h on the 

mixture of ga ~ es in prop er pro portions i s pas sod over ~ cnt a lyst at rela tively 

low pressures (1 to 10 a t~o ~ phere z ) und tOQperatur e s prefor a bly of the order of 

350· to 400· F. to produoe ga soli n~ , Die s el all, waxes, and other produot s . 

':1'18 Ftso-her·Trop s ch process has 0.160 been developed In Germany with rour 

in s t a ll a tions, having a tot a l oatimntod c a p a city of u bout 7 ,000 b a rrel s ot 
easol!ne per day 1n 1940, which from Infor~atlon receivod by UG ha ~ ue.n incre a sed 

~ everalfo1d since . 'I • ••• 

I'Now, as to tho Berg iuB process for d1reot hydro~enat10n of co n I: Th1 ~ 

proce s s is ca rried out by mixing a sma ll amount - usua lly le ss thn n I porcent -

of a c n t a l y tlc ma teri a l s uch a s n compound of tin with a pproximately equa l pa rts 

o f finely powdered co n l or lignite a nd he a vy oil previou s ly obtained from the 

? rocc :;;:. , a nd pUMi>lng thi s pa ste i n to .:l h lgh-rrossure c btulI. ber to g other with 

hyd ro a en e a:. a t prc s ::;uro o o f ), 0 00 to 6 ,000 p ounds pOl" s qu~re inch . Tho tempora ­

t Ul'O of t he re a oting mu s s i s ma inta in e d a t 80 0 0 to ,00 0 Fahr enhoi t . 

" The 011 produot f r o m t he r ~ ac t 1 0 n vess e l ' 1 ~ ~opar at o d r ro ~ the solld 

resi du e of ash-for~i ne maLo ri n l and unli qu ori a~ l o c a r b ona c e ou s muttor an d 1G 

d 1 ~ tl11o ~ into 11Ght-, ml d d l o-, a nd ho avy -oll rrac t io n~ . Tho light 011 1s 

fUrth e r treat e d by p~~ nj nc it i nto u vapo r-phas o ~ o ne c ont a i n i n; a fix od c ~ta ly s t 

ouch Q D molybdenum or tuns~ tQn suICi d e. The au~ olin e p ~o duc t h.:l~ an o c t a no 

r a ti ng of 70 to 75 ~h 1ch, by tho ~dd ltlo n oC totr ~ethyl load , oa n bo incroas ed 

to fr om 80 to 85 or higher. 
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II'Four or five tons' of high-v,olatile bituminous coal a re required for the 
production o f 1 ton ot gasoline '. 0.56 to 0 . 70 shor t tons of conl p~r barrel 
of gaso line. 

IIThis figuro includes , the. coal noeded for power, steam, and hydrogen used 
in the process; 6.5 tons of sub-bituminous coul, ' or , ton s of lignite, aro 
re qu ired for the production of 1 ton of gasoline - 0.,0 ton to sub-bituminous 
coal or 1.25 tons of lignite, respectlvoly, per barrel of gasoline. These 
figures are bas ed on recycling the 011s heavior th~n gasolino to forM lighter 
011e. It is possible to operat o the process so that a portion of the yield con­
sists ot heavior oils similar to korosene and tuel oil and the Bureau of Wines 
has de veloped a modification for tho production of a heavy bunk or C oil by 
hyd ro a eno.tlon at lower pr'ossures of about 1,000 pounds per square inch. 

"High-pressure hydrogenation haS de,voloped 1n",0 an extensi,ve technology 
f9r the synthetio production of motor fuels and lubrlcatlng . ol1s. In general, 
the reactlon results In conversion of approx~mately 60 percent of the coal into 
oils and tars or produots oorresponding to 'synthetic ' crude oilsl cap~ble of 
producing relntlvely hlCh-oot~no " 6~Goline. ~he hydrogenatlon. procoss is also 
nda.ptable to tho treatment or heavy aspha.l tic petroleum, Shale 011s, a.nd t a rs." •••• 

ItF1acher-Tropsch ' prooess: In the indirect hydrogonation pro ,coss 'known as 
tho Flseher-Tropnch process coal, lignite, or natural gus is roacted w1th stoam 
to ,form water-gus, a mlxture of 'carbon mo~oxide and hydro gen. Tho mixture of 
gases in proper proportion, ,after puriflcat~o~, is passe~ ov~r a oatalyst at 
relatively low pressures (l to 10 atm05phores) a~rl temperatures ranging Crom 
360· to 530· F. 

"Iron O'r cobalt catalysts alone or mixed wIth various OXide s , ' have been 
found to be satisfactory. By increas ing the pressure a nd u s ing a somewhut 
difterent catalys,t, for ,exllmple iron cO!lta inlng various ,alkalies, 0. mixture con­
sls ting oC alcohols, ketones, and aldehydes rtsulted, thus forming the basis 
for the produotlon of various ohemioal derivatlves a nd products. 

"Seventy-two percent of the theoreticnl yield or 1.4 gallons of synthetia 
oil per 1,000 cubio feet of synthetlc gas has been obta ined. 

"That is, by ISynthetic gas l thore, we mean the Yater gas .e get from the 
co al. 'e a et about 1.4 ga llons per thou sand cubic feet. Whon natural gas 1s 
employed about) to 5 gallons oC crude·oil-like product per 1,000 cubic f oe t i. 
produced. On. ton of the prlmnry products 1s obtalned from about 4.5 tons of 
cok. whiah, 1n turn, reqUires the carbonization of 5 to 6 tons of bituminous 
co a l or about 0.70 ton of coal per barrel of motor Cuel. 

I'ln other wcrds, her. a.gain, a.::; the prev'ious wftnoss indicnt ed, you onn 
u se manufactured gas from coal, ' jou can use natural gas, you can use coke; 
you can use anyth1ng that has carbon 1'n ' it that will bu rn, and the 'yi 'old de pends 
on the qua.lity of the r nw material. 

liTho octano rating of the gas'oline is qu1te low (about 50 .. octane) nnd a.S 
1s us~a.l, increa.ses .... ith t 'he 10lfer-boi llng f ractio ns . ReforCiing and adding 
tetraethyl 'lead ' to the gasollno wll1 brlnB it up -to a fairly satisCa.ctory motor 
gaso'llno. 

"Tho Diesel 011 on tpe other ha.nd, as .. puld be expocted, d~e to 1ts high 
par~fflnicity has a high-octane value, so that tho process is eminontly su ited 
to pro duce thls product. The paraffln 
useful for t~e production of synthetic 
oonversion into soaps. 
boiline fractions into' 

The convors ~ion 

lubricat1ng 011s 
chloride has a lso been ostablished. 

Wax and naphthencs have bee~ found q,uite 
fatty a.cids by oxidat10n and sub s equent 
of tho olefin oompononts of the lower-
by po lym~rization employing aluminum 

81 



82 STAT. DEPARTMENT OF GEOLOGY & UINERAL INDUSTRIES vol. 5 no. 12 

"In other words, 1n ~ddltlon to beIng ab le to get gaso11ne, Diesel 011, wax, 
and thinas of that kind from the Flacher-Tropsch process, you can, by further 
manipulation, produce good quality lubricating all. 

nThe first Filcher-Tropsch industrial p lant was pu t i n to operation 1n Glrma.ny 

1n I?J6 and by 1940 ov or 1,000 , 00 0 tons or li qu i d products wore beIng produced 
annually 1n Ge rmany by this process. Plants have also bee n bullt 1n other countries." 

•• ••• Bruc e K. Brown, ADs18tant Deputy Pet role um Admi ni stra.tor 
for War. 

• •• 
"Now, 00m1ng to compre8.ed hydrocar bon gases, 1n Europe there are 11 0 ,000 

motor vehlcl •• , bussI. and truc ks tha t are operating on natural g4S, aethane and 
eth~ne, propan e from the ooal hydro ge nat ion units, the Pisoher-Tropsoh prooess, 
and na tural gus .Ills, and so ml trains arl operat ing on aompre •• ld gases. Na tur a l 
ga. i. larglly .ethane. You can aompre ss that under 4,000 or 5,000 pounds' pre.­
surl 1n the cylinder, liquefy ing it, and you operate your motorcar Just the sa.1 
as if you had gasollne in the tank. Ge rmany and Italy have many tilling statlon. 
exactly thl sa.e as our gaso 11 ne tl111ng s tations, only t he ga8011ne 1& under 
thesi high pre •• ures. The tanks a re r ather heavy, they weigh tram 150 to 200 
pound., and 80m. of the truoks have as many as slx or eight at thl. undlr thl 
runn1ng board . II •••• 

"Wany EUJ'"opean oitie s a r e utilizing the methane gas tro& thl siwagi at the 
citles and ooaprlssing it into a liquid tor motor fuel. They are also using, in 
some motor vehioles, a mixture at ca rbon monOXide und hydrogen under hieh pre s sure 
as a MotOr fuel . 1 bring that in to indic ate tha t the wa ter gas produced trom 
coke or natural gas, it you wanted to use that kind ot a mixturo, can be a form 
of motor fuel. 

I'Th ey a re alBa using aoetylene in Europo with or without ammonia as a motor 
ruel, deriving their aO ltylene tram coal. I do not know the manutacturing co st 
or maklng aoetylene trom coal, but I wou l d not be surprised it it is th e o r~ cr ot 

about 5 clnts plr pound of acetylene . 11 

•• ••• GUBt~v Eglotf, Director of Re8e~rch, Universal 011 
Pro ducts Co., and Prosident, Ameri oan Instituto of 
Chemists • 

• * •• * ••••• 

AGRICULTURAL LI MI NG U~Tr.R IALS USED IN 1942 

Aocordinc to Rock Products, September 1943, Oregon used 26,500 tons of liming materlals 
on farms in 1942. This quantity or li ming material contalned 50 perc ent, or 13,250 tons, 
ot ertective ca lcium oxide, a nd is equiva l en t to 7 pounds ot efrective oxide per ac rl or 
Oregon l 8 oropland. 

Stati st ics or othlr states pres ent nn int erest1ng comparison. Il11 n01s, the largl s t 
consu.er at limlng materials on farms, u sed 3,773,000 tons of suoh materials having a n 
,CClotlve oalelua oxlde oontent of 1,584, 66 0 t on.. The unlt Clgur, Cor Illlnols wa s 157 
pounds or calolu. oxidl per ac re ot cropland. Kentucky had the l a rglst unit consumpt1on, 
with 186.5 pounds or oalcium oxide per acre of cropland . In Kentucky the total a.ount 
USld waS 1,469,804 tons of liming materlals containing 606,842 tonI of eCrectivo oaloiu. 
ozide. 

Allor thl s ix New England states u$ed )12,607 tons of liming mat erials conta i nin. 
159,196 tons ot the oxide. Tho a verage unit Cigure was 84 pounds plr Qcre of oropland. 
Thl loweat unit use was in Waine with 5) pounds per ~ore or cropland. The greatest unit 
US I was in Conneotiout wlth 1~0 pounds. 
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The six Mid-Atlantic statel of New York, New Jersey, P.nn'Ylvanl ~, Delaware, Maryland, 
and W.st Virginia c,on8u •• "d 1,821,437 tons of liming materia.ls containing ,67,393 toni of 

oxide. The highest unit use was 1n W,at Vlre1nla with 137 pounds; the lowest was 1n 
Delaware with 50 pounds~ 

Ten Mid •• stern atates (Ohlo, Indlann, Il11n018, Kentucky, Mlohl gan, f18cons1n, Minne­
sota, Iowa, Kansas, and Missouri) us ed a total of IJ,37Q,4,a tons of li mi ng materials having 
a I1me oxide content of 5,621,784 tons . Th e a.verago unit fi gur~ for t hese sta tes was 75 

pounds of oxide por acre of cropland. 

Saint of the s outher.. stntos .:l ~ ·" ell .'1. :3 tho Pacific Coast statos used a very small a.mount 

of 11me on t a rm:l. In 19 th Texa.s u 3ed on'lY 2,327 tons of 11mlng !.materlals contnlnlng 1,004 
ton8 of 11.e oxl de, or 0 .06 pound at oxl de per acre ot cropland. 

Callfornla used only 2.1 pounds of c alc1u~ oXlde per acre ot cropland, 1nd Washlneton 
u s ed 2 pounds. 

A far wl der us. ot llme on farms ha._ boen urged by state and federal farm bureau ~ tor 
yea.rs. Farll.rs real1z.e tho need fo'r I1 m1ng nnd 1n those stntel .here 11m. oa n be dell vered 
oheaply enough the l a rg.st unlt amount~ arc u~ed. In Oregon the price to tho farm er Is 
high oompa red to the Eno t nnd llldwest, and the ertoct ot prio e is reflected In the fi gure 
for unit conftumptlon. 

1n 

• ••••••••• 
PAST TENTS 

1:!2:i!.: For several ye a rs we've been on the polnt 
the Ore .·Bin, but ench tlme ••••• w.ll, nevor mind. 

of stnrtln,g Do IIPa.st Tont :l n seriel 
Anyway, it s t nrtg wlth th1s issue. 

\'ha.t IltnB.ine.r or geologlst is thore among us who doesn't have "0. pas t" •••• that is, 
who or our genus oannot opon his book of memorios to nn unDelooted page, and rend thereat 
a y a rn or a.neodote about wh en he oamped on an Andee and such-and-such happened, or a bout 
the time while surveying 1n t he Up sidodown Lake oountry tha t the Indian guide 8~t down on 
a hornots' nest, or ~bout when ••••••• you get it. 

Suoh accounts, based on true experionces, set the englneer and geologist apnrt tr om 
run·of·mine humans who are born, who live, and then die without veering fro II a fixed, 
prosaic groovo. In truth, mOlt men 1n our ca.lling have done more Daniel Boon1ng than mOlt 
or us have stopped to realize. 

Contri butions to t his series or "Pas t rents" frora. any and a.ll ot the protealion are 
herew1th solicited a nd .elcomed. Prize for t he fir.t story accepted rrom outside our 
department wll1 be an llx14-inch enlargem o~ t froa a camera shot by the writer, taken ot 
a certain 8cene in the Yukon a tew years ago. It's worth framing. 

(If the titl., "Past Te nts," a seemine ly obvious name, has boen prev10usly us.d by 

anyone tor a story or s,ri,s suoh as this we ar e not aware or it. If thro ugh lack of 
adequate search w. are plagia riZing, .e nre truly sorry.) 

••• 
No. 1. "Murder in the }hadow" 

1 took a good long look through the alidade telesoopo a~ tho dist ant ~ tud1a rod, 
trying to count the big red dots .hlch seemed to be moving up and down, dodS~g the little 
lnmbent heat devilo that ~ ero making a writhing serpent or the f our-i noh wide, paintod 
rod. 
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(It waS August, somewhere around JUnction C1ty, Kansas, and as hot as 1t onn get on 
the I1meston,.,dged mesa. of that oountry. Ky buddy nnd I .ere .npplng struoture to get a 
I1no on all possib i lities. Our boss had cautioned un to be very oareful nnd diplomatio 

with the country people becau se n c ouple of crafty all promoters had been through recently, 
ha d gypped the loca l on •• out of some len s es and bonus money, a nd had lett the natives 1n 
general quite hoatile to stra ngers that even 8~.11.d ot 011. It seemed ono rancher had 

aworn to shoot nny 011 aan on sight.) 

Another glimp s e through the eyeplece - to s ot the middle haIr on n g iven dot - a nd a 

no.a.hat 3tnrtllng Object moved s lowly into tho field of view. It wuS a pair of grey~ 
flopp,Y "ea red mules hitched to an old--fashioned bu ckboard , dt' iven by a dyed .. ln ... thc"wool, 
old weste rn plalnsma.n . bvon 1n 1915, this Wus a disap peo. r1 na: type i n that part of the 
country. 

1 twi s tod the focusin g screw a ~i to a nd moved the instrument slightly in order to t a ke 
a be tt e r lo ok a t the approac h ine outfi t , stil l a. quarter mile away. The hI Gh magn1fication 
of t h e transit broue ht the obj ect up to within yar ds of me. 

The driver wore a dilapid ated ten-BaIlon hat , blue nhir t , an d corduroy trousers tucked 
1n the top 9f cowboy boots, ono of ~tlich was restine on the step of tho convoyance. The 
man wus e l de rly, ga.unt , nnd mu s tachioodi altd he kept loo ki nt;; intcntly in my direction . Tho 
s leepy mul e 3 JoCged ::. lo wly toward me ",l onG tho dU!Jty road \'1hich I nott notod ra.n \fJ. thin a 
dozen ya r ds of where r:ly pl a ne tab l e and tripo d "::or o se t up. 

By t he timo I'd waved the rod r,lan on, oaloul a. ted eleva.tio n and oorrected d i s to.nce for 
the shot, drew n new line on the pl ~n ~ table map, and mado jot tines in my notebook, the 
~estern st range r had moved up a l ~03t oppo s ite mo. 3till he sta ro d , a~ I new could plainly 
~ee throueh the corne r ot my eye. It WaS n bit disconcerting, thi::. seone tram a Pearl 
Whito or Bill Hnrt thrill er· at le n ~t, my imagination star t ed doing dIdoes. That old 
sinner in the buokboard (I thought) probably could shoot tho buttons ort my hip pockets 
without stopping the mules . 

And t hon cam. reality, inde.d ••••• As the vohicle camo Just oppo s ite me and not 
thirty fo.t away, o ld 'Kit Co.r!Jon ' hollered, "'.'thoa," and his deep voice seemod to coree 
out of the earth . I wasn't Ceeline so w.ll. The mo.n glared a t me for a moment wIthout 
Noving. ).{y condition didn't improve. Then, cat-like, he hopped out over the wheel oC 

the buokboard, "pulled a club about four feet lo ng out oC the ba.ek, bent over and picked 
a Slab of rock out of the ro nd, nnd .tarted ovor toward the Conce in my dlreotion, 

Now, gentle render, you doubtless have h ea rd your wiCe (otherwise, the obje ct ot your 
atteotions) say, whill describing t he plays at a particularly vioious bridge game , "I was 
Just petrifiedl" - And you knew dallll\ well that she wasn't petrified or paralyzed or any­
thing like that. ~.ll, mister, your wiCe probab ly never stood by a geologist's plane table 
in the edg e of B meadOW in contral Kansas ... separated by twonty feet and 0. tWQ-wire fonce 
froa 0. mad-man holding a club in ono hand and 0. five-poun d hunk of Pormian limestono in 
the other. !hero are times when one's misdeeds paS9 fleeting ly in review. For me, this 
was ono of those timeo. 

And then ~y ~ustachioed ogre dropped his eyes , dismissing me, twisted his club into 
the slack top wiro of the ronce, nnd turnod tho o:lub propeller--liko a couple of turns thue 
stretohing the wire taut. Dropping the club, ho then walkod over to the nearest post, 
took a staple frem his pooket, and, usina the slQ.~ or rock as a hammer, drovo the staple 
into the post, thus fasteni ns the new l y ti ghtened fence wire. Then ho saunterod baok to 
the buckboard, vaulted up into the seat, and ~ ~" U ·,d, "Gitty"up,n to tho Dlules. 

I sat down weakly in the shade of the plane table. 
£.K.ll. 

* ••••• * ••• 
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