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The Oil Shal(Industry 
A Resurn~ for 1924 

VICTOR C. ALDERSON 

President, Colorado School of Mines 

INTRODUCTION 	 The ou tstanding events of the year have been the 
active interes t of the United States government, 
through the needs of the Naval Department for a de

pendable s upply of oil, th e completion and continuous operation of a com
mercia l oil shale pla nt at E lko-the first in the United States-the pioneer 
distilla tion work of PIt J. Trumble in mal(ing water-white gasoline from 
Oi i shale in one operation, the recognition of oil shale at the London Ex
position, the oil s hale conferen ce at Sacramen to together with the working 
ex hibit of the Colorado School 01 Mines, and the increas ing world-wide in
terest in the 5ub j <: n , notJbl y in England, Sweden, Estonia, South Africa, 
Australia and Tasmania. 

EUROPE 

GREAT BRITAIN N o better se t of prinCiples, in concise form, has been 
enumerated than those devised by Harald Nielsen of 
L ondon as t he Ten Commandments of Oil Shal e. 

r. 
From an economi c: po int of view, the raw materi al must be treated 

in bulk. 
II. 

Any desired reaction temperature mu s t easily be attained and be kept 
"'ith a minimum of variation. 

III. 
Strict tempera ture control. 

IV. 
Rapid and unHorm treatment so as to obtain a maximum throughput. 

V. 
Lowest po~;ible distill a tion temperature in order to secure the prod

uc ts in the primary st;l l0 and a void secondary reaction. 

VI. 
Absolute control of time duration in the various temperature zones . 

VII. 
Counter-curre nt prinCiples strictly adhered to, so that once an oil 

vapor has been evolved at a specifi c temperature, it should not be brought 
into high er temperature zon es . 
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VIII. 

Rapid removal of d istillation produ c ts on ce they ha\-e been formed_ 


IX_ 
The retort should be call ed upon to act only as a n economical and 

e fficient separator of solid, liquid, and gaseous products from any raw 
carbonaceous material. thi s being its primary fUllction_ 

X, 
The treatment should aim at being continuous ; continuolls feeding, 

hea ting and dischargin g_ 

No single commandment can. with impunity. !:>e si nn ed against with
out affecting the efficiency unfavorably. 

Th e Right Hon. Vi scount Long, President of the Empire Mi ning and 
Metallurgical Congress , helcl las t summer in London, in his opening a cl
clress r efe rred to oi l s hale a s follOWS: 

"But while tbe present oil production or the British Empi re is com 
pa rativ ely sma ll ancl no great oil flelc1 s hav<' bee n clis covered within our 
boundaries, th ere is still a very great pote:J tial source of oil within the 
Empire in our shale de posits_ Oil, like coal, is a wasting asset, thougb 
there is litLle doubt that for many years to come new d;scover ies will add 
to th e arca of the fields now l\Oown. But long before an y r eal shortage 
ot oil is felt we may be sure that the vast deposits of sha le, with whic h 
th e Empire is richl y endowed, will have been drawn upon to provide us 
with the fue l now so es~ential to industry. 

"The sha le oil industry is by no mean s me re ly a poss ibi lity of the 
fdure , for in Scotland shal r has been mined a nd r e torted fo r generations, 
ancl it is a ma.tcer of interest LO r ecall that the modern petroleum indus try 
o\\' es its ear ly development to the sllcce>:sful results of e x pe ri ments in 
tIle r efining of shale oil mad:, ill Scotland over half a ce ntury ago by Dr. 
J a mes Young and his ClssociatGs_ Apart from [hese Scottish sbal es, ex
tE'n s ive deposits arE' known to ex ist ill Norfoll" Dorse t, and elsewhere in 
th es e Islands, These E ngl i.sb shales ha ve presented certain difficulties _ 
chiefly of a chemi cal nature, but one m ay assume that th ese difficulties 
will eventually be overcome. E lsewh ere i:1. the Empire shale depOSits of 
importan ce occur in dificnnt parts of Ca nnda ; and much atten tion is now 
being g iven to the quostion of shale exploitation in Australasia, especially 
in the Island of Tasman i2_. 

"Another potenLal source of oil s upply is to be Emmd in torbanite, a 
substance similar to sha le_ bnt containing, it is claimed, a much larger 
proportion 0[ the higber grad e oiL New South "Vales contains the rich est 
torbanite known, the yi eld of which is said to be up to 131 gallons of cr ude 
oil to the ton_ Important d opo sits also exis t in other parts of Australia, 
in South Africa , in ;\"ova Scotia, Can ada , a:lcl ev en in Great Britain_ The 
improvem ents !lOW being macle ill retorting suggest an important future 
for tllese resources_" 

The two strilzing teD_tures of th e CongrESS wer e: F irst, the dem on 
s trat io n by til e Crozier retort. Th's re tort was first designed to tr ea t tbe 
Burma-Sia m de posits and wa s so s uccess ful tbat it was exbibited in Lon
do:1. It is of th e verti ca l, modified Scotch typ e, but designed for large 
output, low first cost, ch eap operation and the production of fractionated 
and partially fractionated pr odu cts in one operati on_ Th e second feature 
of note \vas the comprehensive and exh'l usti'-e paper on oil s hale dis
tillation by Edward NI. Bai ley, ch emist of the Pum ph e rs ton plant, Scotl and_ 
Experimentation on th e distillation of oil shale bas gone on apace in Eng
la nd, stimulated by lhe domesti c. demand for a s uccessful process for th e 
low temperature di s tillation of low-grade coal and lignite _ Gooel work has 
been clon e in th e de\-elO]lment of the Freeman, Fusion, Turner, Lamplough 
Harper, Irons ide, and Nie l2en r etorts _ Th e Fusion retort has been selected 
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for in stallation in Eston ia, It 
heated by ga s_ -Within the rete 
the s hale, a device tha t pre\' c 
tbe retort. The L, and N, rot; 
chemica I eng ineer of wide exp 
pera tllre wOI'I,_ The retort is 
ternally heated. It is deSigned 
the expectations of its sponsol' 

Th e announcement by Dr, 
d eposit of oil sbale in Somerse 
caused a flutter of excitement i 
heralded and the freedom of 
dieted, Preliminary statemen 
vertical range of the oil £hale 
s trata varv irom two to twent: 
sRncl million tons of oil sbale ~ 
A_ 'iV. Nash, and ,J, Ivon Gral' 
tution of Petroleum Technologi 
of only 10 _12 gall ons of oil to t 
treatmen t in commercial sized 
posits can be cl assed as comille 

Reports from Scotland stat 
some year, not from technica l, 
supplies have been high, while 
ucts have bee n low_ However, 
s emi-annual dividencl on its pI 
now operates twenty-s ix shale 
works, five refin eries , two su l~ 
Tbe employees number 10,000_ 
its operations_ 

The UniverSity of Binning 
trai ning a personnel for lbe oil 
experimental work on the oil 
sbirl' , All tbree depOSits are 
excess of sulphur- from 5 to S 
marketa ble_ Tbe answer to t 
The la rgest con tributors were: 

Sir iVIarcus Samson, Bert_. 
Lord Cowclray 
Anglo-P ersi an Oil Coo , Ltc 
Anglo-Saxon P e trol eum Co. 
D, Alves _. __ __ 
AnglO-Ameri can Oi l Co.. L' 

Or approximately $6 00,000_ 

SWEDEN Sweden will S0011 t 
and oiL The pilot 
was so suCc.essfll l tI 

Kinnekulle-the lo cation of UH 
posits in Sweden, ThiS plant 
crude oil at a cost whicb will ~r 
oiL Tbus SwedE;n will soon be 
produ cts are conc.erned. O(l1 e 
but li ttle or no coal or well oil 
tb ey can, 
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for installation in Estonia. It is of the horizontal, rotary type, ext.erna ily 
hea ted by gas. Within the retort, free moving tumblErS crusO and advance 
the shale, a device that prevents col,ing, gumming. and sticking within 
the retort. The L. and N. rotary retort is t.he work o[ Harald Nielsen, a 
chemical engineer of wide experience in gas plant practice and high tem
perature wOl'k The r etort is of the incLined, rotary. revolving type, in· 
rernally heated. It is design ed on correct sCientific prin ciples a nd has met 
the expectations of its sponsors. 

The announcement by Dr. 'iV. Forbes·Leslie of London. of an extensive 
dejJosit of oil shale in Somerset, 00 the Bristol Channel, hitherto unknown, 
caused a flutter of excitement in British circles. The discovery was widely 
heralded and the freedom of England from imported oil was freel y pre· 
dieted. Preliminary statements have been made to the effect that the 
vertical r::mge of the oil shale clrata is estimated at 1,000 feet, that the 
strata vary from two to twenty·five feet in thickness, and that nine thou· 
sand million tons of oil shale are available for treatment. H. G. Shatwell, 
A. IV . Nash, and J. Ivan Graham, however, in a paper before the In sti· 
tution of Petroleum Technologists, reported that six tests gave a maximum 
of only 10.12 gallons of oil to the ton. Borings, exhaustive sampling, and 
treatment in commercial sized retor ts are yet to be made before l he de
posits can be classed as commercially dependable. 

Reports from Scotland state that Scoaish Oils, Ltd., has had a trouble· 
some year, not from technical, but from industrial conditions . Labor and 
suppli es have been high, while the retums from the manufactured prod· 
ucts ha ve been low. However, the com pany paid the regular 3% per cent 
semi·annual dividend on its preferred stock July 1, 1924. The company 
now operates twenty·six shale mines, two coal mines, twelve crude oil 
works, five refi neries , two sulphmic aci d worl,s. and one ca ndle factory. 
The em ployees number 10,000. A community of 40.000 is dependent upon 
its operations. 

The University of Birmingham is awake not only to the ne cessity of 
training a personnel for the oil ind ustry but also to the necessity of doing 
experimental work on th e oil sha le s of Norfolk, Somerset, and Devon· 
shir All three d0posits are of commercial size. but contain such an 
e)'-ce s of sulphur ·irom 5 to 8 per cent-as to mai,e the resulting oil un
marketable. The answ er to the appea l for funds was most gratifying. 
The largest contribu tors were: 

Sir :lVIarcus Samson, Bert 25,000 pounds sterling 
Lord Cowdn,y ... . 23,00) 
Anglo·Persian Oil Co .. Ltd .. 25,000 
Anglo-Saxon PetroleuJ1l Co .. 2\UOO 
D. Alves 12,500 

Anglo·Am e rican Oil Co .. Ltd In,OOO 


122,500 

Or approxima tely $600,000.00. 


SWEDEN Sweden wi ll soon be out of the international mark et for coal 
and oil. The pilot plant at Stockholm by Burgh and I,a rson 
wa s so succeSSful tbat a com mer'c ial plant has been erec ted at 

Kinnelmlle-the location of the richest and most accessible o il shale de
posits in Sweden. ThiS pJRnt can produce annuall y 250,000,000 tons of 
crude oil at a cost which will (mabIe it to be sold at less than the imported 
oil. Thus Swed8n will soon be seH-sustai ning. as far as crude oil and its 
products are concerned. Other countries with loca l oil shale resources 
but little or no co al or well oil may be expected to do lil(ewise as soon as 
they can. 

http:600,000.00
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ESTON I A TIl e chi ef natural, und uveloped sourc Cl of wealth in Esto
nia is oil shal e . The induf'try datl's from 1918 when the 

G2J'man occupational army left. The ne w EstoTlian gov
ernlllent at once tool, possession of lhe dnposits and established the in
dustn' under government control. The attitude of the governill It in 
granting concess ions La for eigners has been lib eral. A group of Swedis h 
financiers. ba cl<ed by Swedish ba f'ks, have s'~cllred a lease on 4,000 1I0 C 

tares near Vaivara station. They propose to expend si xty million Swedish 
kronen in the en terpr is e, to erect fiv e large retorting plants. to (JUild 
their own hal-bar n ea l' Sillama e, and t o builll their own railroad from 
Sillamap to Vaivara. Extensi ve expe r imental work has been done to sati ~;t y 
th e backers of the enterpr ise. An English company has a lease 0,1 a tra ct 
at Vanamoi sa and is er ecl in g a retort mad e by Vickers, LId .. or a daily 
capacity of fifty tons. Another concession has been gra,nted to the Balt ic 
States Syndicate, an En gli s h concern . l'nder thp te rms the gO\'ernm en t 
re cei ves 5 pel' cent royalty on all oil produc ed or J°per cent of til e sha le 
mined. .A fLer four year s the minimum a rUOUllT of s ha le to be mined an
nually is fi xed at 180,000 ton s ; afte r seven years the amount is 300,000 tons. 
E. H. Cunningham-Craig of London h :18 reported favora bl Y on t he pruject 
and estimates a net profi t of $5 .00 a Lon. Altogether 265,000 acre~ have' 
been granted in conC E', ~ioll S . Port.la nd cement works consume mos t at the 
~bale now being mined. In 1924 they used 112,000 tons. Half of the loco· 
TLoti ves in Es tonia now nse ra w oil shale for fu el. Its usc for general 
hea tin g purposes is s teaciily increasing. Factori es and la rge indust r ial 
enterpl'i ses rerluir ed 100.000 ton s in 1924. The excessive amount of ash 
is a detriment, but thi s is being gradually overcome. The de posit extends 
southwa;'d, a t a sligh t dip , from the shore of the Baltic Sea. Great qu a n
titi es lie virtually a t tile su rfac e :tnd can be mined with steam sh ovel s. 
The amount casil,' minable is es tim a ted at fiv 0 thousand milliOlI tons. 
The production has increased from 9,800 tons in 1919 to 208,000 tons in 
192 ::\. The estimated production for 1924 is 400,000 tons. Tht' chi e f gov 
ernmental works arCl at Kothla on the ve ry spot where a fi erce b a ttl ( ~ was 
fought between the E s tonian arm y and the Rus s:::m Bolshevists. Now 
1,500 men are employed. The plant and equipm ent comprises twenty-one 
locomotiv8s , si x hundred dllmpir.g are cars , and sixtY-Six houses, including 
dw ellings, hospita l, school. post office , bank. and stores. The cost of open 
cut mining of the oil sha le is from 81 to 87 cents a ton , exclusive of ;-oyalt!' 
and overhead expenses. Under'ground minin g is expec ted to cos t 20 per 
cent more. Great progress in developing the industry has been made. but 
the grea t problem of all is yet to be solved ; that is. the development of a 
retort, simple in con s truction, of low initial cost, a nd fool proof in opera
tion, that will pl'oduc:e a hi gh grade of oil. 

F-'RANCE Th e oil shales of Frnnce are found in seven distinct basins or 
r egions , viz. : Aumance, Manosque, Frejus, Faymoreau, Vagnas, 
Vendes. and Autllnoi s . The total a\'ailable amount is esti 

mated at 50 ,0 0 ~ ,000 tons . more than halE of which lies in the Autun bas in. 
The first comme rcial unit of the new re torting pla nt of 200 tons dailv 
capacity of th e Val' Oil a nd Coal Company is now in sucees sflll operation . 

ITALY D8Pos its of oil shale occur in Lombardy, Venetia , Sicily, Calabria , 
and Basicilata. An area of 500 a cres is be ing worked in Sicily, be
t ween Ragusa and Syracuse. The bitumen product is used for 

asphalt paving. The oil produced is of good quality. The lubricating oils 
are sufficient for domestic use so that further importations will cease. 

SW ITZE R LAN D Icll th Yol , under th e trad e name of Saurolo, is manu
factured at Mel'ide from the oil shale in that vicinitv. 
Icl1t hyol, as a skin speCific, has a wide use, is classified 

in the ph armp,copeia among the sulfonated bituminous preparations and 
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Sulphate of ammonia ... . 
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has been passed upon favorably by the American Medical Associa t ion. 
Saurolo is imported into the United States , but is resold under various 
trade names by the distributors. 

SPAIN 	 Little is heard of oil shale in Spa lll , yet at Puertollano, no miles 
south of ~II,I adrid , i$ n. comm.ercial plant th a t has been in success
ful operation lor years. The products have a local m arke t a nd 

the proj ed is a financi a l success. The main strat um is six fe et in t hick 
ness and yields thirty gallons to the ton. T he r e tortin g is pa tt erned 
closely nfter the Scotch process of vertical, small ca pacity, slow-ac ting 
re tort s . 

ASIA 

JAPAN 	 The oil shale situation in Japan is peculiar, important, a nd highly 
in s tructive. The Japanese ;\favy r e<lui res 500,000 tons of oil an
nually ; indus trial needs amo unt to 300,000. W ith the commercial 

ex p,msion of the coun try a demand for a m illion tons a year wlll soon be 
mad e. The great Fushan coal deposits are overlaid, throughout their en
tire extent, by thick beds of oil shale. To get the coal the oil sh a le must 
be removed. The cost of mining the shale can be charged either to the 
cost of minin g the coal or the total expense for both coa l a nd shale can 
be apportion ed . In either case t he economic conditions are favorable for 
succes ful oil shale mining. The financial plans involve an expenditure 
of $25 ,000.000, to extend over a period of yea.rs, contributed partly by the 
Sout h Manchurian Railway and partly by the Japanese government. The 
shale bed is estimated to yield 1,900.000,onn barrels of oil or enough to meet 
the needs of the navy for 300 years. Ex Le nsive experimental work has 
been done in l\1anchuria by Professor T. Kimura fallowed by a com
mercial LeSL of 501) tons at P umpherston, Scotland. The results in both 
cases are reported to be sati s factory, The initial plant to be erected will 
have a. daily throughput of 2,000 tons. The cost of installation is esti
mated as follows: 

Distilla tion plant ...$1,80 0 ,000.00 
Refinery _ .......................... .. . ·{;';O,OOO.OO 
Miscellaneous 450,000.00 

$3,000,000.00 
Treatment costs are estimated as follows per tall of shale: 
Retorting ..... ...._$0.71 
Refining __ .92 
Sulphate of ammonia .. .45 
Disposal of residue .. _ .20 

$2.28 
The market value of the products is estimated at $3.12 a t on. This 

leaves a gross profit of $0.84 a ton for a 2,000-ton plant. If allowance is 
made for depreciation and for the balance between mining costs and the 
value of the spent shale for filling in purposes the profit is estimated at 
13 per cent on the capital investment of $3,000,000.00. From this analysis 
of only one phase of Japan's economic life, it is easy to see that she is 
fully aware of the necessity of oil as a fuel not only for her navy but also 
for her indus tries. 

BU R M A-SI A M 	 Burma-Siam illustrates another case of high priced im
ported oil on the one side and a vast deposit of oil shale 
capable, if developed, of supplying all domestic needs. 

Burma-Siam is also to be recognized as the home of the Crozier retort, 
first applied to local oil shale, and last summer successfully operated at 
the London Exposi lion. An oil shale area two miles long and a quarter 
of a mile wide has been core drilled and has proven up 13,500,000 tons of 
oil shale of an average yield of thirty-three gallons of crude oil to the ton. 

http:3,000,000.00
http:3,000,000.00
http:450,000.00
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Of this amount, however, 7.500,000 tons yielded an average of forty-five 
gallons of oil and forty-eight pounds of ammonium sulphate to the ton. 
The main bed is from six to seven feet in thickness and therefore of work
able, commercial size. However, poor transportation' facilities will impede 
early development of tbe industry. The production of oil from wells is not 
suffici ent to supply the local demand. For this reason the deposits occupy 
a valu~bl e strategic position.' There is no quoted price for crude oil, as 
the large producers of oil get tbe equivalent of $3.00 a barrel fa)' crude 
well oil. Tb ~ sbale oil of tbe Burma-Siam field requires more treatment 
than the well oil but the higber content of the more valuable fra ctions 
amply compensates for the difference in cost of treatment. Tbe lubricating 
oil s from crude sbale oil are superior to those from well oiL 

AUSTRALIA 
NEW R. H . Cambago in bis Presidential Address before the Royal 
SOUTH Society of New South ,Vales, Aus tralia, in June, surveyed the 
WALES oil sbale situation in a comprehensive manner. H e stated that 

40,000,000 tons of crude shale oil could be expected from known 
depOSits in New South Wales. Exceedingly ricb shale mined 

near Hartley Vale yie lded from 150 to 160 gallons of oil to the ton. but 
the average was from 75 to 120 gallons . The high price of crude oil in 
Australia has brought about renewed interest in secm'ing oil from shale. 
The Prime lVlinister has been appealed to for government aid in ex
ploring the deposits and susidizing an operating company. Statements 
made sbow that in certain areas a yield of 2,50 0 tons of shale to the acre 
can be expected, and tbat a retorting plan t of 300 ton s throughput a day 
can SUpply 30,000 gallons of oil a day for 100 years. The delay in de
veloping the oil sbale industry in Australia has been the lack of high
grade technical men to direct the work , no thorough investigation and test 
of the depOSits themselves , and no r etort adapted to the oil shale itself, 
as well as labor troubles. The Bronder (American) retort is now being 
tried out by the Australian Sbale Oil Corporation, Ltd., at Wirths Park. 
The experim ental plant produces twelve gallons of oil an hour. The 011 
shale treated was tal,en from the Murrundi deposit and yields seventy 
gallons of oil to the fon. 

TASMANIA Int erest in developing tbe oil sbale depOSits of Tasma.nia 
has rec ently been actively aroused by the action of the gov
ernm ent_ De velopment of this primal source of wealth has 

been accentuated by the higb price of imported oil and the recognition of 
the need of oil. both as a fuel and as a lubricant. Hon. J. A. Lyon, Premier 
of Tasmania, called a conference of government offiCial s, priva te owners, 
and operaw rs to olltlin e a plan of exploitation. He s tated th at the gov
ernment would re serve to the state oil sbale lands not now located by 
private interests, but woule. grant concessions for development_ One such 
concess ion to the Bronder Austrialian Shale Corporation was now under 
consideration. Oil shale has been proved to underlie 300 square m ile. 
from Latrobe on the north to Min row and Quamby Bluff on tb e sout h (30 
miles), and f rom the Don River to Rubison eas t and west (10 m iles)_ Its 
value is es timated at $3,750,000.00. T he; Geological Survey estimates tbe 
available amount of shale at 43,000,000 tons of an average yield of forty 
imperial gallons to the ton. Tbe cost of mining and ret or ting is es ti
mated at $2.00 a ton. "Vith the active assistance of tbe government, added 
to the efforts of private interest, the development of this source of wea.lth 
may be confidently expected in the near future. 

SOUTH AFRICA 
T RA N SV AA L The Ermelo district of the Transvaal is noted as baving 

the richest single bed of oil bearing material in tbe world
Imown as torbanite. The area to be exploited covers 

forty square Dliles and contains at least 25.000.000 tons, sufficient to supply 
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the oil needs of South Africa for half a century. Dr. E. Neufeld of Ger
many found this torbanite to yield 87.3 gallons to the ton. E. H. Cun· 
ningham-Craig, in his report on this district said, "Considering the high 
prices of petrol and oil in South Africa and the great d mand for these 
products, it is obvious that the mining and retorting of a torbanite, even 
in thin seams, will be a much more profitable business than mining coal." 
A recent test of torbanite by Profrssor Stanley gave 86.6 gallons to the ton. 
The gasoline produced was 20 per cent of the crude oil, water white, and 
as good as any gasoline on the marltet. In order to find a suitable retort 
much experimental work has been done. The Lamplough·Harper retort, 
of a test size, has been erected and produced 150 gallons of oil to the ton. 
Its operation is repol'ted to be satisfactory. A Griffith retort has been 
installed at Johannesburg and has been treating the rich Ermelo torbanite 
successfully. The retort is of the horizontal, revolving type, 131/2 feet 
long, of which only 10% feet is heating surface, and G inches in diameter. 
It treats 240 pounds an hour and yields oil at the rate of 75 gallons a 
ton. A special feature is a metallic brush within the retort which circu· 
lates the shale, scrapes the interior of the retort , and prevents caking. 
Low construction and operating costs, as well as adaptability to small 
units, make this retort desirable for very high grade oil shale, like tor· 
banite. In South Africa, as elsewhere, the economic demand for oil at a 
price below the cost of imported oil is the distinct force that is causing 
the development of oil shale. 

CANADA 

NEW Canada is a large importer of gasoline, kerosene, lubricat· 
BRUNSWICK ing oils, and fertilizers. She faces the economic demand 

for a low price for these articles. The extensive deposits 
of oil shale, not only in New Brunswick, but in Nova 

Scotia and Newfoundland as well, if developed and utilized, will supply 
all her domestic needs. The D' Arcy Exploration Company, a subsidiary of 
the Anglo-Persian Oil Company, recently erected a retort of the Wallace 
type at Rosevale and operated it for nine months. Under the supervision 
of the technical experts of the company extensive mining was done over 
a large area from many outcroppings and workings, and the resulting oil 
shale was retorted. Thus a thorough bit of prospecting was done. The 
aye rage result showed thirty-seven gallons of oil and sixty pounds of 
ammonium sulphate to the ton. On account of the high price of labor and 
supplies, the low cost of crude oil, and the flush production in California, 
it was decided to postpone the erection of a large commercial plant until 
the cost factor was reduced. 

UNITED STATES 

GREAT WESTERN FIELD 

WYOMING The oil shales of Wyoming lie in the Green River formation, 
particularly in Sweetwater and Uintah counties, south of the 
Union Pacific Railroad , and extend to the Colorado line. 

Forty samples taken by the United States Geological Survey gave an aver· 
age of 15.80 gallons of oil and six pounds of ammonium sulphate to the 
ton, from beds averaging four and a half feet in thickness. These figures 
seem unusually low, as samples tested by the vVyoming Geological Survey 
sbow from twenty·three to forty gallons of oil from beds of shale from 
fifteen to sixty feet in thickness. Iuasmuch as the oil shale deposits in 
Wyoming form a part of the gTeat western oil shale field the general 
conditions of Wyoming apply to Colorado and Utah as well. 

UT AH Salt Lake City. Utah. with an oil shale experimental station of 
the United States Bureau of Mines, is a center of oil shale 
interest. The Utah deposits form a part of the great western 

oil shale field and contain some of the richest oil yielding shale in this 
country. Naval Oil Shale Reserve No.2, originally established in 1916, has 
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been increased by 4,880 acres and f.OW covers an area of 91,464 acres. This 
increase has come from the discovery that school lands granted to the 
state, provided they did not contain minerals, were found to be mineral
bearing. The Utah deposits may be grouped as follows with their approxi
mate areas and yields as given by the Salt Lake Mining Review: 

Thickness 
to Yield Production 

Field Acreage 42 gallons in Barrels 
Soldier Summit ... . 00,000 20 ft . 2,178,000,000 
Uintah Basin .. ... _125,000 40-60 ft . 10,890,000,000 
'Watson and White River 50,000 00-50 ft. 2,267,000,000 
Naval Reserve .... ..... _. __ 91,464 40 ft. 8,016.G40.000 

Total in barrels .. 23 ,351,040,000 
This possible yield of oil compares favorably with the yield from any 

other known field. 

COLORADO According to the Colorado State Immigration Bureau, $5,
000,000 is the total of expenditure, directly and indirectly, 
in Colorado that points to the development of the industry. 

The work done covers machinery, road making, camps , experimental re
torts, mining operations, public and private experimental work. If the 
gcvernment establishes an experimental 11lant, as is probable, on the 
Naval Reserve in Colorado a great impetus will be given to the industry, 
because the work done a.nd the information obtained can be used advan
tageously throughout the entire great western oil shale field. The gov
el nment has withdrawn from entry, and added 23 ,000 acres to the oil shale 
Naval Reserve in Colorado. 'l'his action was taken primarily to increase 
the potential supply of oil for the use of the Navy and to give a wider 
renge of operations in developing the acreage. The tract will be known 
as Oil Shale Reserve No.3, is contiguous to Reserve No.1, and lies in 
the viCinity of Rifle and Grand Valley, Colorado. These two reserves in 
Colorado are estimated to yield two and a half billion barrels of crude 
oil. The Naval Oil Shale Reserve in Colorado covers 45,444 acres; in 
Utah, 91,464 acres, or a total of 136,908 acres. If only 100,000 barrels are 
produced from each acre there is a potential supply of 13,199,200,000 bar
rels of oil. If loss is allowed for, this is more than the estimated amount 
remaining in all the oil pools of the United States and also more than has 
ever been produced from all the wells in the United States. All this is 
reserved for the use of the United States Navy alone. The first official 
recognition of oil shale by members of the Cabinet was given r ecently at a 
conference in Washington arranged by Senator Lawrence C. Phipps of 
Colorado. There were present Secretaries Hoover, Work and Wilbur, 
Rear Admiral Hilary P. Jones, Director George Otis Smith of the Geologi
cal Survey, besides many other officials. Dr. Victor C. Alderson , President 
of the Colorado School of Mines, was the principal speaker. After the con
fprence a practical demonstration, on a la boratory scale, was made under 
the direction of Dr. W. V. Norris. The raw shale was distilled into crude 
oil and gas. From the oil, gasoline was produced. Besides the working 
retort samples of the various products derived from the shale oil and 
samples of oil shale from foreign countries were also shown. The exhibit 
aroused l{een interest and was visited by many Senators and Representa
tives. The purpose of the conference and the exhibit was to support 
Senator Phipps in the passage of an appropriation of $90,000 to erect a 
plan t on the Naval Reserve in Colorado. 

The Ventura Colorado Oil Company is planning to do its regular de
velopment work this year on its holdings at Debeque, Colorado, and 
to investigate the problem of retorting oil from the shale. This will 
complete the company's title to 10,100 acres of oil shale land in the 
DeBeque district. The company has recently secured patent to th e Gold 
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\ 
IS Oil group of claims, comprising thirty·two claims or a total of 4,947 acres, 
e ir.. Roan Creek, twenty miles northwest of DeBeque, Colorado. The cash 

payment involved $12,370. The cost of mining and retorting is one of 
r recurring interest. J. H. Ginet, from experience on his retort at DeBeque,:i· 

estimates that thei cost of mining will not exceed 90 cents a ton, th e cost 
of crushing f5 cents, retorting 13 cents, or a total cost of producing shale 
oil $1.09 a ton for shale yielding sixty gallons to the ton. He plans to be 
in full operation in May. If so, the Monarch plant will be the second oil 
shale plant to be put on a comm(?rcial basis in this country. A practical 
road test of the gasoline he has produced showed that thirty miles can 
be made in an automobile on a gallon of gasoline. 

THE GREAT EASTERN FIELD 

OHIO The deposits in Ohio, Indiana, and Kentucky comprise one 

lY INDIANA extensive field, regardless of state boundaries. As a whole, 
KENTUCKY this field yields less oil to the ton than the great western 

field of Colorado, Utah , and Wyoming. However, the loss 
in production per ton may be overcome by the superior 

advantages of cheap mining, excellent transportation facilities, abundant 
water, and nearness to all marl{ets, both for labor and supplies and tor the 
sale of prod ucts. 

n

OTHER STATES 

PE N N SYL VAN IA The Pennsyl vania Geological Survey has just issued 
a comprehensive report by Chas. R. Fettke, associate 

.D professor of geology and mineralogy at the Carnegie 
T• I-cstitute of Technology, on the oil resources in coals and carbonaceous 

.Ie shales of Pennsylvania. Much of the work has been done on coals, al · 
though the oil shale deposits of the state are not neglected. Although 
these are much leaner than the oil shales of Colorado, and even of a 

!l 
~~ 

grade lower than the shales of Kentucky, Ohio, and Indiana, exact informa
tion about them is desirable, as they form a part of the available sources 
of oil for th e future. 

OR EGON A new oil shale deposit reported south of Bandon, sixteen feet~e thicl(, is being tested to determine its commercial value, but 
ar the chief activity in Oregon is the result of the work of E. W. 
lilt Hartman. His company has secured a lease of 4,000 acres in Jackson 
,as county, eighteen miles from Ashland , has erected a plant, and is proceed
is ing to develop the area. The oil shale lies near the surface and can be 

ial mined with steam shovels. Details of the work were brought out by L. J. 
ta Taylor, of the company, at the Sacramento Oil Shale Conference and 
of printed in the October issue of the Colorado School of Mines quarterly, 

ur, copies of which may be had on request. 
,gi
mt NEVADA The year 1924, the State of Nevada, and the name of R. M. 
)D Catlin mark an epoch in the advance of oil shale interests, in 
leI' that they correlate the first commercially operated oil shale 
Ide plant in the United States. During eight years of experimentation, Mr. 
ng Catlin has tried out five different processes, each on a commercial scale. 
'nd The present plan t is the result. Little atten tion has been given to the 
bit by-products, but stress has been laid on producing a good oil from which 
ta the main products-gasoline, lubricating oil and wax-could be produced 
)rt in marketable form. The Catlin retort belongs to the vertical type and 
: a is characterized by large capacity, few movable parts, low first cost, small 

operating costs, and fool proof, simple operation. The retort is a circular 
vertical steel shell 40 feet high , 12 feet in diameter, lined with fire brick,de and holds in one charge 80 tons of shale. The retort is divided into three

nd horizontal section8 or zones, from top to bottom, designated as the disrill 
tillation, fire , and ash zones. The shale, crushed to two-inch size, is fed in:he at the top. Once charged and lighted the process is continuous. As fastold 
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as the oil and gas vapors are produced ill the distillation, or topmost zone, 
the carbon residu e drops to the middle or fire zone. This zone suppli es, 
by circulating gas, the heat for distillation in the zone above. The com
bustion of the carbon is con trolled by the amonnt of oxygen in the gas. 
The gases not only provide the necessary heat but also the flus hin g neces
sary to carry away the oil vapors formed in the combustion zone. The 
spent shale from the fire zone drops to th e ash zone and is discharged. 
The oil vapors are removed through an outlet at the top and go to the 
condensing plant from which the uncondensable gases are piped back to 
the fire zone and burned to provide heat for distillation. The distillation 
of the shale, when once started by extraneOllS heat. supplies all the heat 
necessary for operating the plant. The refinery and other equipment fol 
lows ordinary commercial practice. The normal daily tlHonghput is 100 
tons, but 144 tons have been treated. The products of the plant- gasoline. 
kerosene, lubricating oil, and wax-have found a ready sale in com petition 
with similar products from well oil. The lubricating oilS have been found 
to be especially well adapted to au tomobile Rnd aeroplane uses. The shale 
yields, on the average, thirty-eight gallons to the ton. The cost of mining 
is approximately $1.00 a ton. Other deposits of oil shale in Nevada are 
known, but as yet are undeveloped , i. e.: in Cottonwood Canyon, Churchill 
coun ty; at Carlin, where a bed of 300 feet thi ckness is known; in Nye 
county, ten miles east of Currant; in Washoe county. in the Trucl,ee beds 
of the Peavine district; in Wriite Pine county, near Hamilton ; also n ear 
Eureka. The oil shales of Nevo,da have never yet been thoroughly ex
plOited, but wh en they are they will contribute largely to the prod uctive 
wealth of the state. 

CALI FO RN I A Activity in California during 1924 has been pronounced. 
The State Mining Bureau has published a survey of the 
oil shale in Santa BarlJara county, by F. D. Gore , which 

shows that this deposit is of distinct commercial value. It is notable in 
that it occurs in an established well oil region and. unlike mo:;t tru e oil 
shales , contains an appreciable amount of crude oil that can be r emoved 
by solvents, such as benzol and chloroform. Geologically the oil shales 
occur in the lower series of the Monterey shales of the middle Miocene 
period. The series is very thicl" In the Casmalia field oil wells have 
penetrated shale to a dept h of 700 feet; in the Santa Maria fi elds, still 
deeper, to a depth of 2,000 feet. The immensity of the deposits is plainly 
discernible at th e Shuman railroad cut, two miles north of th e Casmalia, 
when' a height of 300 feet of oil shale can be seen from th e car windows. 
Th(C N. T. U. Company has done extensive development and experimental 
wort in this fi eld by th e opening of the deposit and the erectio:1 of 11 dis
tilla tion plant. GeOl'ge W. v'iTallace, the engineer in charge, reported on 
t he work done, at th e Sacramento conference. A full account of his re
port is contaIned in the October quarterly of the Colorado School of iVIines. 
A report on the process has been made by Smith, Emery and Company of 
San Francisco and Los Angeles. The work of M. J. Trumble at Alhambra , 
California, marks distinct progress in producing oil and gasoline from 
shale. Up to the present time experimental worl< has been done in two 
separMe fields: first. the retorting of the shale to produce oil; s econd, 
the refining of the oil. Experimenters have been to two classes. Their 
work has not overlapped. They were devoting th eir efforts eit her to pro
ducing oil or refining it-not to both. lVIr. Trumble now enters the field 
with a plant that r egards oil only as an interme diate product. In one 
operation he produces water white gasoline direct from the shale. By 
economy of or,eration , and conservation of heat be prodl1ces an excess of 
power that can be used for other purposes than operating th e plant. The 
process is described in the July quarterly of the Colorado School of Mines. 
Additional information was submitted lJy Colonel Louis R. Ball at th e 
Sacramento conference and published in the October qu arterly of th e 
School. 
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TITLE The resurvey of oil shale land in the DeBeque section is progress
ing. On account of inaccuracies and glaring errors in the earlier 
surveys, title to land, filed upon by locators, was very lcncertain. 

A resurvey by the government with tbe assurance, without cost to the 
locators, that they would be gTanted Litl e to the actual land located upon 
gave heart to the locators that they would not be dispossessed of the 
claims on which they had filed and on which they had done assessment 
work in good faith. Between 1920 and 1924, patents to 54,029.15 acres of 
oil shale land have been granted, through the office at Glenwood Springs, 
Colorado. Of t.hese, 8,623.19 acres were patented in 1924 alone. The num
ber of acres pending for patent is now 21 ,5 65.26. A test case covering 
title to oil shale land has been decided in the case of George L. Summers, 
who filed on an original 320-acre homestead tract, twenty miles north of 
DeBeque_ There was no outcropping of oil shale on his land, but the in
ference from nearby ledges was that his land was underlaid by an oil 
shale stratum several hundred feet below the surface. For this reason 
his land was filed on by others as oil shale land. The question at issue 
was wl1ether a discovery of oil shale on the land itself was necessary to 
determine its status as oil shale land or whether geological inference from 
adjacent lands was sufficient. The case was first tried at Glenwo'od, ap
pealed to the Commiss ioner of the General Land Office, and finally to the 
Secretary of the Interior. The decision of the Secretary upheld the orig
inal decision of the local officers that actual discovery of oil shale on the 
land in question is necessary. In the light of this decision land bac!, of 
the escarpments, cove red by hundreds of feet of soil and rock, can not 
be filed upon as oil shale land unless the actual oil sbale is found to be 
in place; this can be done practically only by means of diamond drilling. 

ECONOM IC A few important facts are to be kept constantly in mind when 
ASPECT conSiderin g oil shale on a large commercia.l scale. It is not a 

poor man's game, but a rich man 's business. Operations must 
be conducted on a large scale. A million dollars or so must be 

spent before a Single dollar is returned. A thousand tons of shale must be 
mined, crushed, retorted, and refincd daily. The profit will depend on a 
small margin per ton magnified by a large tonnage. That small margin of 
profit may come from anyone of several economies, e. g.: Cheapness of min· 
ing; convenient arrangement of plant buildings; simplicity of operation, 
dumping ground, and similar factors. The success of the enterprise may 
also depend upon th e special value of one product like a superior product 
in lubricating oil, water white gasoline, a good grade of wax or ichthyol
the skin specific. The use of the fixed carbon in the spent shale may also be 
a source of profit in malting producer gas. If there is a local supply of 
limestone there is the possibility of using the res idue in the manufacture 
of bricks in which case an excess of gas could be profitably used as fuel. 
This feature has been developed in Scotland by the British Brick Com
pany of Philip ton, Linlithgow, where the Broxburn spen t shale is used. 
The plant has a capacity of 24,000 bricks in twenty-four hours. Professor 
T. Hudson Bare, University of Edinburgh, has tested the bricks made 
and has reported that they are not only of a high quality but superior 
ct.emically and physically to the ordinary clay burned bricks. 

TH E C R ITI CS In spite of advanc es made the critics of oil shale are 
still busy. First, they decried it as unable ever to com
pete with well oil because well oil is manufactured by 

nature at no cost. Such was said of artificial ice when it was a laboratory 
,;uriosity, yet today artificial ice is manufactured even in the tropics and 
has a world wide use whi le natural ice is a curiosity. In the early da.ys 
of the beet industry it was argued that Colorado could not raise sugar 
beets and compete with cane sugar from Cuba, yet today the bee t sugar 
industry of Colorado is worth many million dolla.rs to the state. The 
critics also see nothing in oil shale either for us or fOt" ou r chi ldren; per
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haps it would come into service for our grandchildren. The best informed 
oil men today are recognizing and admitting guardedly, to be sure, that 
the supply of well oil has passed its peak and that in a very few years 
a fresh source of oil must be sought. Thomas A. O'Donnell, President 
of the American Petroleum Institute, in his presidential address at Fort 
ViTorth, Texas, said: 

"When the time comes that the American people have exhausted their 
cheap petroleum supplies, if that time ever comes, and no substitutes are 
found as cheap as we can produce our gasoline today, then we will go into 
the activity of producing substitutes and we will go into the Rocky Moun
tain range, which contains more petroleum for use of the people when 
wanted than all the petroleum we nave yet produced, and more than some 
of our sci entific gentl,"men have given us credit for having to produce." 

Did he refer to oil shale? The criticism, however, that seemed to give 
the critics most satisfaction was the admitted. fact that there was no 
plant in commercial operation. However, this last prop has been taken 
away by the work of R. M. Catlin, who is now operating his plant a t Elko, 
Nevada, treating a hundred tons of oil shale a day and selling the products 
on the market. In a short time the critics will wish they could blot out 
the memory of their short Sighted vision, because the inevitable march of 
progress will surely demonstrate the narrowness of their view and their 
failure to recognize industrial progress. The day when oil shale will be 
in active commercial demand is in the near futu!·e. Just when that day 
can be marked on the calendar is debatable. That oil from shale can be 
produced and put on the market now at a profit is well assured by the 
success of the Catlin plant. How ever , the great advance and the general 
acceptance of the fact depends upon the price of well oil. This price is 
the result of many fac tors in the pe troleum industry. To arrive at a just 
conclusion, several factors must be conSidered, e. g.: Statistics show that 
during the past fourteen years production and consumption of petroleum 
have increased with great rapidity, but that domestic production has not 
increased with the demand and the Mexican supply has been used to meet 
this shortage; the shortage for 1924 is likely to be 75,000,000 barrels; 
unless new gushers are tapped and new pools discovered, similar to those 
in the Los Angeles region-a condition possible, but not probable-the 
price of petroleum, in spite of the amount now in storage , will advance 
rapidfy. When it reaches an average price of $2.5 ~ in the Mid-Continental 
field- and possibly $2.00-pronounced activity in the production of oil from 
shale will result. 

elL AND The necessity of oil in the industrial progress of the 
INDUSTRIAL United States. and of the entire world, is admited by all. 
NECESSITY Oil shale is but one factor in the oil problem. The pro· 

duction of oil, ready made by na ture from wells, now ab 
sorbs great inte' est. Statistics of the oil industry may 

be juggled to prove any view. The steady decrease in production over 
long periods is used by one advocate ; the discovery of the Los Angeles 
basin and the Wortham pool are used to show that new flush production 
can be found to bolster up the s teady decrease in Imown fi elds. However, 
the one stubborn fact is that oil in the ground , lil,e ore in a mine, is a 
wasting a sset and that there is at some time, generally only a short time, a 
definite end to the supply. To far seeing men, the situation is appr oaching 
a s tage so acute that remedial meas ures are being called for. The un
scientific cut·throat methods of the oil operators, the enormous waste of 
the oil itself, and the " prince and pauper" condition of the oil industry, as 
a whole, have caused President Coolidge to appoint a high grade Conserva· 
tion Board, consisting of Secretaries Work, Hoover, Weeks, and Wilbur, 
to study the situation and to report remedia l measures. The daily press 
seems alive to the situation and refers to it in strong language according 
to the Literary Digest. The Louisville Courier·Journal says, "OU I' supply 
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of petroleum is essential to the industry a nd greatness of the nation," 
and, "waste has taken too large a toll and the time has come to call a 
halt." The New York Journal of Commerce says that the oil mdustry 
"operates at too great a rate of speed and with too large a margin of 
waste." The Dayton :\lows fears that the oil reserve " is going to meet 
the fate of our natural gas supply unl ess steps are taken to avoid waste 
and plunder." The Wall Street Journal believes "This is the most im
portant sten the governmen t has taken to stop waste in the industry and 
revolutionize the present business methods of oil producers." All of which 
only emphasize the need of an adequate and dependable source of oil, that 
is, oil shale. To the average observer our supply of well oil comes from 
great gushers pouring forth thousands of barrels of oil a day. These are 
featured by newspaper headlines, but their number is small and their life 
is short. A few fundamental facts will be informative. At the close of 
1924 there were 290,100 producing wells in this country; their average 
daily production was only 6.6 barrels. The average in California was high, 
75 barrels; Arkansas came next with an average of 46 barrels. At the 
other extreme the daily production was surprising low, viz: 

Pennsylvania ______ ... ___________________ 0.30 barrels average da.ily production 
Central and Eastern Ohio ___ .____ 0.60 " " " " 
Northwestern Ohio __________ ._ .. ____ 0.30 
West Virginia _...... ______ .._. ___ ...... 080 
Illinois .__ .___ ._. ___ .. _._ .. ___.. ___.. _____..... 1.30 
Kentucky ___ .____ ._. __ .__ .___ ._____ .. __ 1.70 

To comglicate the problem still more the demand for oil and its de
rivatives-gasoline and lubricating oils-is steadily increasing. The de
mand for gasoline is met to some extent by improved methods of refining 
the crude, by which a larger percentage of gaSOline is produced than ever 
before_ However, this is but a temporary palliative. What is needed is 
fundamentally is more crude oil. 

CONCLUSION As I review the progress in oil shale matters during the 
past year, a few prominent fealures s tand forth with 
great distinctness. These are the work of M. J. Trumble 

in California in producing water-white gasoline in one operation; the suc
cess of R. 11'1. Ca.tlin in developing an oil shale plant on a commereial 
scale and marketing the products; the acti-ve interest of the Uni ted States 
government; the industrial importance of producing oil from shale at a 
cost less than the cost of imported oil in sllch countries as France, Spain, 
Bngland~ Estonia, Sweden, Australia, Tasmania, Brazil, and Japan; the 
need, in this country, of an increased daily oil production of 400,000 barrels 
in order to keep pace with the increased demand coupled with an absence 
of any relief except through the use of oil shale, and, finally, the generally 
admitted fact that there is more fuel, calculated in heating value, in the 
known oil shale deposits of the world than in all the coal, lignite, peat, 
and well oil deposits combined. 
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