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INTRODUCTION

The earth is a storehouse of many things. Among them 1s
petroleum, the buried sunlight of yesterday. The earth holds
gold, and salt, and 1ﬁ£n, and a thousand other substances sought
and used by man. But few of these are as important to us today
as petroleum, the crude oil which nature made from the energy of
the sun--energy stored in the plants and animals that llved
millions of years ago. This is the crude oil which has written
a history of wealth, adventure, and romance across the face of
the last 100 years.

When we think of petroleum we naturally think of gaegoline and
0oil for automobiles, But these are only two of the thousands of
reasons why petroleum is often called "man's most useful servant."

011l is a useful servant because the industry has mede 1t 80
wlthin the last century. This has been accomplished by many men
working together--by geologists, drillers, chemical englneers.
These, and other oll men have found more and more oil, and better
ways of getting 1t out of the ground. They have found new products
that can be made from petroleum and better ways of making them.
They have developed more modern means of transportation and die-
tribution, so that 0il products are available almost everywhere in
the world.

The story of o0il in the world of today is a record of man's

progress in his ways of doing things, of going places. It is



a record of comforts and conveniences which men have never known
before. Think back to 100 years ago, to the days of esalling ships
and wood stoves. Think back to the Pony Express, and rude factories
lubricated with mutton fat, These were the horse and buggy days,
the days of dirt roads and candle light, Think back and compare
these things with what are regarded as commonplace today. You

wlll see the role that is played by oil,

Directly, and indirectly, oll plays a vital part in the
everyday life of each of us. We use 1t to power and lubricate our
automobiles., O0il paves our broad highways. It heats our homes,
and in one form or another 1s a base for such a variety of thiﬁga
as lipstick and candles, fly spray and plastic, cellophane and
paints. Petroleum powers the planes carrying airmail and pascsengers
from New York to San Francisco in a few hours. It fuels the
trains which carry the nations goods and foods over endless
ribbons of steel track, and the trucks and buses which make our
highways malin artferies of commerce,

Petroleum has put the horse to pasture on most of America's
farms, glving life blood to more than three million farm tractora.l
It has brought a high degree of efficiency to American industry
through the development of petroleum fuels and the hundreds of
speclal lubricants necessavy to the operation of modern machlnery.

In industry, o0il elso plays a hidden part, a part which you
would not realize unless you knew. It goes into the ink for your

daily paper, into the treating of leather and wool. Chenmnicals from

1. The Standard 01l Company of California, The Story of 0il
( a.4.), p: 3. i



petroleum become part of automoblile tires, explosives, radiosg,
and many medicines.2
The Army and Navy are also important users of petroleum products.
To keep our forces in operation during World War II, twice as many
tons of oll products were shipped overseas as the total of all other
cargoes.5 Even in peacetime the Army ana Navy continue to use
millions of gallons of fuel o0il for ships, gasoline, and jet fuels
for aircraft, gasoline for trucks and tanks. They continue to need
special greases for guns, 0il chemicals for explosives, rust pre-
ventives, and a thousand and one other producte from petrocleum,
Anmerica's petroleum output can do the work of four and a half
billion men, working eight hours a day, six days a week, enough
to provide 32 able-bodied servants for each person in the United
States.4 We, in America have become used to this role which
petroleum plays in our daily lives. Actually, we use 28 times as
much 01l per person as all the rest of the world.5 This is only
natural, for Americans drilled the first oll well, established
the petroleum industry. and built 1t to the place of importance it
occuples in this country today.
But what of the rest of the world?
Many countrles in the far corners of the earth require little
in the way of petroleum products. But in more civilized areas, such

as western Eurcpe, parts of South America, and Australia, the depen-

2, The Story of Oil, op. ecit., p. 3.

3, ibld., p. 6.
4, dIBid..,. Pp. 4.
5.. I03d., P. 5,
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dence upon oil as a source of power has greatly lncreased slnce
World War II. This increase 1eg expected to continue with the growth
of world-wide industrBlization,

In view of thie increasing use of petroleum, in the United
States and world-wide, perhaps you wonder where 1t all comes from,
There are four great oil-producing areas of the world. One of these
is the United States., The others are South America, the Middle
East, and Russia, It is true that o0il is produced in other parts
of the world, but these four areas account for almost all of it.6

In our country oil is still produced in Pennsylvania, where
the first well was drilled. But most of our oil now comes from
fields in the Midwest area of Texas-Oklahoma-Kansae, from Califor-
nia, and the Gulf states of Louisiana and Mississippl.

In America we produce more than half the world's oil, about
slx of every ten barrels brought out of the ground dsily. Venezuela,
in South America, and the Middle East countries bordering the Persian
Gulf, are the next largest oil-producing areas. The combined out-
put of thelr wells accounts for more than 2% million of the 10
million barrels produced in the world each day.7 Russia is the only
country in Europe producing more than a few thousand barrels of oil
daily, and none of the other oil-producing areas of the world account
for as much as 2% of the world's annual petroleum output.8

We have already noted that America, the largest producer of oil,

6. The Story of 0il, op. cit., p. 6.

7. 3Ibid., p. 6.
8. 1Ibid., . 7.
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also used some 62% of all the oil brought out of the ground each
year. This amounts to about 6 million barrels a day. Europe, the
next largest oil consumer, uses more than one million barrels a day.g
"That part of the world which lies 'East of Suez! used more than
three-fourths of a million, and South America about a half-million
parrels daily." 10

S0 you can see that there 1s established a supply and demand
pattern which makes world-wide transportation of petroleum necessary.
The areas which produce most of the oil do not always use the most;
and Europe coneumeg far more than it produces.

Before going on with the discussion of the sources of petro-
leum, let us consider briefly the history of the petroleum industry.
The history of the petroleum industry to date seems to fall

logically into three periods. During the first phase, the most
ruthlese and primitive competition prevailed, dating from the
effective commercial beginning of the industry on the eve of the
Civil War up to the rise of the Standard 0Oil group some twenty
years later.11 In this period, the 0ll industry concentrated its
efforts upon supplylng not motor fuel but light and lubricants to
society. The average entrepreneur in the first years of the petro-

leunm age was an economic adventurer whose consolation for an almost

total lack of useful technical knowledge about the industry was

9, The Story of 0il, op.cit., p. 8.

10, Ibid., p.. 10,
11. Ronald B. Shuman, The Petroleum Industry (Norman, 1940), p. 3.
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that his competitors were probably no better off. Such men,
drawn from other fields of endeavor and freduently working with
limited capital had to learn as they built their countries.

Conditions were ripe for the rapid development of the petroleum
industry after the first half of the last century. The Industrial
Revolution and the consequent great increase in papulation in
western clilvilization marked the previous sources of light and lubri-
cants as inadequate.

The possibilities of rock drilling, necessary to petroleum
production, were egtablished a generation before the boom in
petroleum got under way.12 The failure to adopt immediately such
new technicgues as the principle of the derrick, an iorn drill-rod
operated by a rope, a steel drill bit, and wooden tubing, for the
production of oil represents one of those lags in the econonic
utilization of inventlon which seem incomprehensible to a generation
interested in invention and discovery and posseesed of instantaneous
communication, But, the fact remains that other incentives were
necessary beyond inventive genius, before a salt well crew from
Kanawha dlstrict went to work on the Drake boring.

The many inventions of the first half of the nineteenth
century, taken cumulatively, provided a tremendous drawing force
for general capital investment, In the case of the United States,

the demands of the great struggle of 1861-85 strained the manufac-

12, shuman, op. cit., p. 5.
13. Ibi&., p.! %.



turing facilitles of the nation to the utmost. The extension of
railways and the speeding up of their mechanical operations called
for better means of lessening the wear of frietion. Mineral oil
was the only possible answer to such demands, but the oil buslness
goon became a vital accessory to the industrial progress of the
country.14 But almost immediately problems of transportation and
refining arose to vex the ill-prepared entrepreneurs., Such difficul-
tles were faced with driving energy and a grim "devil take the
hindmost" philosophy.

And the time was ripe for organization to come upon the scene,

The second stage in the history of petroleum began with the
decision of a highly plous young man, in Cleveland, Ohio, to bring
order out of chaos by regulating the processes of refining and
transporting in this field, The monopoly erected by John D.
Rockefeller and his business partners was extraordinarily efficient,
It seenms entirely likely that no abler single group of executives
was ever assembled than that which Mr, Rockefeller brought together,
Persistent search for the smallest economles in the manufacturing
process, continual improvement of the product, use of a highly
efficient intelligence service, boldness in planning expansion
of plants, a vision of world-wide markets, high reward to those
who is lesser capacitiee showed ability and vigor--these things
characterized the Standard group policy%5 The morality of the

14, Shuman, op. eit., p. 10.
16, JXbid., p. dl.
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business has changed, and on the whole probably for the better,

but in 1ts time the Standard organization was & model of the two
fundamental principles of good management, "quick action," and
"wise action,"

By 1890, The Standard 01l interests had developed a world-
wide business and constituted by far the most significant petroleum
organlzatlion not only in the United States but in the world.16 The
domestic market, the most important in any nation, was almost
entirely in the hands of this firm, as were the new pipelines and
the principal refineries. Although plagued more or less continually
by public disapproval and threats of legal action, the Standard 0il
Company retalned ite dominance up to the time of dissolution in
1911, certaln relatively small and regional competitors being
permitted to exlst by reason of a tolerance which may have been
inspired by the existence of the Sherman Anti-Trust Act.l7

Today, in the current part of the third stage of the oil
industry's historical development, the extraction, processing,
transportation, and marketing of o0il and its products are activities
shot through with vexing managerial problems. Consider, as an
1llustration, business problems in elasticity and real change in
demand, in substitute product competition, in sales promotion,
in retall store management, in taxation, in cost accounting, and

in regional economic competition--a brief list of those affecting

the domestic marketing of refined oil products.

17, Shuman, op. e¢it., p. 1ll.
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In order of precedence in handling petroleum and its products,
the division of production and the division of refining have been
incereasingly affected by an overlay of scientific methodology
which has, however, only changed the emphasis of management
application and not solved all the basic business prcblems,
Enormously more is known today about the proper technology of
production and refining than was known 50 years ago, but the
economic difficulties of management are not comparably sulted to
labratory solutlon.la Science has often provided a sultable
answer to some puzzling question, but wrapped it up 1in a new series
of worries for the executive,

At one time a haven for the rugged individualist, the petroleum
business, even in its drilling and production phase, is no longer
so much so, although still possessed of ability to absorb the
consequences of error and diversify their risks of one variety or
another, to progress in wider fields, while the small o "one-man"
type of business 1s relegated to niches in specialty aspects of
the industry or where local knowledge is at a premium, It 1s still
pogslble, in exploration for example, for independent brokers and
operators to be very successful. With something of a movement
toward maturation, the welght of opinion of the industry holds against
the probablility of more large o0il companies coming from emall
beginnings as in the past 30 years, The colorful petroleum business
may be settling down to an existence in which management looks more
and more to the labratory for assistance in solving 1lts price and

cost nrohlems,

18. Shuman, op. eit., p. 1l3.



CHAPTER I

SOURCES COF PETROLEUM

As a nation on wheels we came long ago to rank petroleum the
source of lubricants and liquid fuels, close to the top of our
list of essential commodities. Recently, as a nation at war,
utilizing petroleum as raw material for indispensable plastics and
synthetics, including rubber, and even for the TNT of our bombs
and high-explosive shells, we have accorded it a still more
important place in our national economy, Barring the condquest
of some new, revelutionary form of energy, petroleum must contlinue
to be one of America's paramount necessities.

What, then, of petroleum for the future? We all realize that
the petroleum resources of the earth are a waning asset; so far
as the needs of mankind are concerned there is no renewal of supply.
How large are the reserves avallable to us and where are they
gituated?

The following quotation is typical of recent prese comment
on the subject of our petroleum reserves in the United States:
"This nation's proved reserves of petroleum now bulk some twenty
billion barrels, a quantity equal to our present peace-time re-
quirements for a period of about 15 years. Over the last three
years our discoveries of new reserves have consistently failed to

1
balance our annual consumption.® These oversimplified figures,

1, Joseph Paull, The Washington Post, January 12, 1953, p. 1,




though entirely accurate, lend themselves readily to misinterpretation,
Many people conclude from them that 15 years hence we will have

no gasoline for our automobiles, They even fear critlcal shortages

of petroleum products for present war needs. The misunderstanding
might in some degree be dispelled if the facts were more fully
revealed,.

The statement quoted leads to the assumption that our 20 billion
barrels of proved reserves in the United States constitute our total
remaining resources in petroleum. Yet in fact our total resources
far exceed our proved reserves. In the first place much petroleum
remains to be discovered in the United Btates. Less than half the
total area promising for petroleum has been thoroughly explored.2
In much of the region already producing, only the upper layers of
the petroleum-bearing rocks have been tapped by the wells so far
drilled. Underlying the beds from which petroleum is now being
withdrawn in many of our great oil fields there remain thousands
of feet of rocks, still untouched by the drill, which may very well
yield petroleum when they are tested.5

Our total past discoveries of petroleum in the United States
amount to about 48 billion barrels.4 Great areas have been ex-
plored which held little promise. Yet our vast experilence has
proved that from 1 to 2 percent of the total area in which there is

reasonable hope of finding petroleum actually produces when

2., Benjamin T. Brooks, Peace, Plenty ,and Petroleum (Lancester, 1944),
p. 22.
3. Leonard M. Fanning, Our 0il Resources (New York, 1945), p. 17.

4, IGAd., D. 17



thoroughly explored is valid, then thorough exploration of the
entire area in the United States in which 1t is reasonable to
expect to find petroleum should yield as much additional petro-
leum a&s has already been found.5

Moreover, that statement under consideration overlooke the fact
that in addition to the 20 billion barrels of liquid petroleunm
reserves there is also in the United States & proved reserve of
natural gas equivalent in energy content to about 17 billion

s Natural gas is really petroleum in another

barrels of petroleum,
form and with modern technlque is readily convertible into liquid
fuels, although the cost of conversion 1s still somewhat higher,

We should not overlook our reserve of petroleum in the form of
natural gas.

Again the statement ignoree the fact that the American
Petroleum Industry, operating abroad over the last 30 year has
developed additional petroleum resources in other countries.

The remaining proved recerve in these oil fields easily amount

to another 20 billion barrels or more.7 Theee reserves in the hands
of American natlionals in other countries have always been availlable
to the American consuming public in normal times, and they constitute

an important supplementary proved reserve of petroleum,

The current discussions of the amcunt of our petroleum reserves

5. Fanning, op. e¢it., p. 19,
6. Brooks, op. eit., p. 27.

T Wal%ace E. Pratt, Our Petroleum Regources (Washington D.C., 19644),
p. 298.




seldom touch on the facts that in the past we have usually recovered

only about 40 percent, or less, of the total volume of petroleum
originally present in our oil fielde, and that, on the basis of

this past experience, proved reserves are customarily estimated

at about 40 percent of the total volume of petroleunm in the natural
recervoirs in which the estimates apply. Our estimates of reserves
include only the petroleum that we know from experlence will flow more
or less spontaneously into the wells that are drilled. The sum of
our estimates of proved reserves plus the petroleum already dis-
covered in thie country, some 48 billion barrels, represents,
therefore, a total original volume of about 120 billion barrels.
After the estimated volume of our proved reserves has been completely
recovered there will still remain underground in our depleted oill
fields some 70 billicn barrels of petroleum.8 With improved methods
of secondary recovery much of this additionsl reserve 1s certain to
be reduced to possession and utilized over the long future.

In summary, then, the total proved reserve of petroleum in the
0il fields already discovered by Americans, at home and abroad, are
of the order of 40 billion barrels., Assoclated with these reserves
of liguid petroleum there are proved reserves of natural gas, or
gaseous petroleum, equivalent in available energy to an additional
17 billion barrels, or more, of petroleum. Thus we have a minimum
proved reserve of 57 billion barrels of petroleum in the hands of the
American petroleum industry. And after this entire reserve has been

exhausted there will remain in the ground in all the oil fields

8. Pratt, op. cit., pp. 298-299,



in the United States from which our past supplies have been withdrawn
an additional 70 billion barrels or go which we may certalilnly hope
ultimately to reclaim in part by improved methods of recovery.

As to the decline in the rate of discovery of new oil fields in
the Unlted States, 1t should be realized that our normal oil-finding
effort has been a war casualty. The failure to discover a larger
number of new o0il fields is largely due to the fact that finding oil
has been sacrificed to other objlectives which were felt to b=z more
important to the national welfare in time of war. Crude-oil prices
were at low levels when we entered the war, proved reserves had
been increasing, there was little incentive to risk capital in
exploration--a hazardous venture at best. In the midst of this
depressed situation war broke our and denied to the petroleum industry
the critical materials, the manpower, and the price increases that
were essential to stimulate exploration, Except for these restrictions
"wildcatting" by the thousands of emall independent enterprises that
congtitute the mainstay of our oil-finding industry would have been
multiplied and our national discavery rate would certainly have
maintained a higher level, 0il finding 1s an increasingly difficult
undertaking in this country at best, but during the recent emergency
we have simply failed to sustain normal exploratory activities.

A significant fact which may be deduced from the statement we
have quoted is that our ordinary peacetime consumption of petroleum

in the United States amounts to 450 gallons per capita annually.

9. Pratt, op. cit., p. 299,



"Compare this figure with the annual consumption for the average
citizens of the rest of the world, which is 15 gallons; or with

80 gallons for the average citizen of the united kingdon, or 50
gallons for the average Russian, We use 30 timee as much petroleum
per capita as the rest of the world uses."

Petrcleum in the modern world is potential energy. With our
machines 1t 1s converted into mechanical work. High standards of
living result from a lasrge per capita production of goods. The
culture of ancient Greece was founded on the labor of human slaves.
Our high standarde of living reet largely upon the mechanical work
done for us by petroleum. The consumption of petroleum 1n this
country provides us with the work equivalent of more than 4 billion
able-bodied men laboring 8 hours a day, 6 days a week, year in and
year out.ll

This fortunate condition, America's abundant supply of petroleum,
is due, we are commonly asked to believe, to the fact that our country
has been blessed with unusually rich natural resources of petroleum,
This is a mistaken idea and to accept 1t 1s to lgnore an even more
precious heritage with which as a nation we have been blessed,

We have produced more than 60 percent of the petroleum the
world has consumed so far. But this does not mean that we possess
60 percent of the world's petroleum.12 Outside the United States

exploration for petroleum has hardly begun. The fact ie that most

10, Pratt, op. cit., p. 299.
11. The Story of 0il, op. cit., p. 4.

12. V. C. Illing, The Sclence of Petroleum (London, 1945), vol. 1,
p. 33.
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of the really rich petroleum resources of the earth lie outside our
national boundaries.ls In comparigon with them the quality of our
domestlic resources appears rather meager. The areas of first-class
promise for petroleum over the earth's surface aggregate some 6
million square miles; of this total, about 15 percent, or less than
1 million square miles, are included within the boundariles of the

14 When the petroleum resources of the earth have

United States.
finally been fully developed it will prob=bly have been established
that lese than 15 percent of the total petroleum in the earth's
crust lay beneath the surface of the United States.

What we in America have been blessed with is a native genius
which, in combination with our political and social concepts, has
enabled us to explore for petroleum more effectively and to discover
the hidden resources in our country more rapidly than any other
people on earth. Our abundance of petrocleum has come to us because
we dug down into the earth all over the land until we found 1it.

No other nation has made any comparable effort tc develop its
petroleum reaOurces.15

To the task of oll finding, in addition to the method of
applied sclence and a flair for industrial organization, we have
brought the spirit of the ploneer., To an ingenuity which enabled us
to design and operate the ponderous mechanical equipment required to

drill and recover petroleum from wells of unprecendented depth, we

have added the frontiersman's characteristic risk-taking instinet,

1§, Illing, op. gll., p. 3B.
14. Ibid., p. 35.

15, Robert Gordon, Policy Reports Staff Officer, Department of State,
interview of December 17, 1952,



Driven by this instinet, equipped with this machinery, we have gone

about over our country searching for petroleum, setting up hundreds
of independent wildcatting enterprises, drilling thousands of
exploratory wells every year for a generation. Our geographic
frontiers having been subdued, we have searched out a new frontier
in the vertical dimension, beneath the surface of the earth. The
condquest of this new frontier has brought us our abundance of petro-
leum and the high living standards that it sustains.16

Every nation has this same vertical frontier but no other nation
has explored 1t as we have, Over much of the earth, where the natural
obstacles are no more formidable than those we have surmounted,
political and soclal barriers have prevented the effective development
of petroleum resources. We, too, might have failed had we not
enjoyed our traditional freedoms. Restrictions by the state on the
right to drill exploratory wells, state ownership of minerals, state
monopoly of rights to explore--any of these restraints would have
gravely handicapped the search for oetroleum we have carrled out
in the United States, Even the presence of a landed gentry with
unbroken ownership over large areas, in contrast to our widely divided
ownership in small tracts, would have seriously retarded our efforts,
Our methods could not have been employed successfully in any other
than an atmosphere of democratic free anterprise.17

If the wells we drill into the earth are succsssful they
usually encounter petroleum in the pores and small volds of marine
sedimentary rocks., The petroleum is derived, it 1is believed, from

the organic remalns of former marine life. Sedimentary rocks are the

16. Gordon, op. cit., interview.

17, Manuel Butts, Purchasing Agent for Standard 0il of New Jersey,
Tulsa, Oklahoma, interview of December 31, 1952.
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muds, sands, and oozes that have accumulated on the Iloors of seas
in past geologic ages. The hardening of these materlals into rock
has taken place slowly under the pressure of the load of later
sedimente deposited on top of them.l8

The search for the petroleum resources of the earth, taking
account of this theory of origin, should be directed to those regions
where in the past marine sediments rich in organic matter have been
laid down in great depth and volume, Marine life, the source of
organic matter, abounds in surface waters near the shore, where the
streams from the adjacent land drop their load of mud and sand.

But for sedliments to accumulate to a great depth it 1s necessary
for the sea floor to subside as fast as the load of sediments 1s
laid down upon it; otherwise the area fills up and becomes land,
and sedimentation ceases.lg Hence the search for petroleum turns
to the unstable belts of the earth's erust where there 1s delicate,
prompt response to any change in load,

Also, it is necessary for the organic matter that results from
abundant marine life to be preserved until it sinks to the bottom
and is actually entombed in the accumulation of sediments., It must
not be destroyed by oxidation or devoured by the marine scavengers
that normally feed upon such materials.ao

There are two common environments frequently recurring in earth

history in which organic metter, falling to the bottom of the sea,

is effectively preserved for burial in the accumulating sedlment:

18, S. C, Lind, The Science of Petroleum (London, 1945), vol, 1,
p. 40.

19, Ibid., p. 38.
20. Ibidt [} pp- 58-39-



=10

seas into which fine muds pour so rapidly that the stagnant bottonm
waters are too foul to permit the presence elther of oxygen or of
marine scavengers; and "desiccating" seas, thoese land-locked bodies
of water all but cut off from the ocean proper, which are subjected
to continuous evaporation so intense that they become highly concen-
trated and the various salts normally dissolved in sea water are
precipatated, settle out, and accumulate as "evaporites"--limestone,
dolomite, salt, anhydrite, etc.--on the sea floor.21 The waters
of such seas become so salty that no 1life and very little oxygen
are found in them, except in the surface layer which is diluted Dby
rainfall and by constant or periodic inflow of fresh sea water from
the adjacent ocean.22
When we survey the earth for evidence of conditions 1n the past
which would best fulfill these specifications for rich and extensive
petroleum resources, our attention 1s scon drawn to the unstable
belts covered much of the time by shallow seas, which lies around the
margins of the main continental platforms, between them and the great
oceanic deeps. We note particularly the shallow depressions in the
earth's crust, which throughout much of the earth's history have
separated the several continents at their points of closest approach.za
"The best known of these troughs or depressed segments between
the continental masses is the reglon now occupied in part by the
Persian Gulf, the Mediterranean, Red, Black, and Casplan Seas, lying

between the continents of Africa, Europe, and Asla; another con-

21, Lind, op. cit., p. 39.
22. Ibid., p. 40.
23, Parker D. Trask, The Science of Petroleum (Chicago, 1938), p. 42,




spicuous basin occupied by land-locked seas 1s the site of the

Gulf of Mexico and the Caribbean Sea between the continents of
North and South America in the western hemisphere; a third 1s the
shallow island-studded sea lying between the continents of Asla and
Australia in the Far East.“24

Through one geologic cycle after another these intercontinental
depressions have been filled with shallow land locked seas, teemlng
with marine life, into which sediments poured rapidly from the land
on all sides. Frequently, too, these depressions have been the sites
of “deslccating" seas. The earth's crust beneath them is unstable or
mobile and yields readily to stresses., Altogether these depressed
zones between the continents seem admirably constituted to serve
as natural reservoirs for the petroleum resources of the earth; and
ag soon as the search for petroleum begins in these regions, abundant
evidence of its presence 1is found.25

The earliest historical records of the Near East refer to
bitumen, burning springs, eternal fires, and other phenomena which
unmistakably indicate petroleum and natural gas escaplng at the
surface. In modern times thies region has developed the outstanding
petroleum reserve of the earth, Russia's greatest oll fields are
situated here as are the famous o0il fields of Iran and Iraq, owned

2
largely by the British. ? Arabla, where exploration was undertaken

for the first time by Americans only a few years ago, has already

24, Trask, op. cit., p. 42,
26. 'Ibid., P. 45,

26. W.A.J.M. van Weterschoot Van Der Gracht, The Science of
Petroleum (London, 1943), vol. 1, p. 63.
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bullt up very large proved reserves of petroleum, and undoubtedly
other important discoveries will follow. The important oil fields
of Egypt and Rumania fall within this area.

Next to the Near East in importance are the environs of the
Gulf of Mexico and the Caribbean Sea in the Western Hemisphere.
“Around the northern shore of the Gulf of Mexico are situated fully
one-half of the total proved reserves of the United States.“27 The
tremendous past production of Mexico, @olombia, and Venezuela has
come from the land fringe along the western and southern margins of
this region.28 Further exploration of all these countries is certain
to yield many new discoverles,

In the shallow depreesion between the continents of Asia and
Australias in the Far East are the great oil fields, owned largely
by the British and Dutch, on the large islands of Borneo, Sumatra,
Java, and New Guinea,

If we accept the prewar estimates of the Russians that their
proved reservesof petroleum are of the order of 45 billion barrels,
the total proved reserve for the earth may be safely placed at
somewhat more than 100 billion barrels. Fully 90 percent of these
proved reservee lie in these three intercontinental depressions, and
1t is generally conceded that these regions also include the best
territory by far for further exploration of petroleum.so

There 1s a fourth great depressed segment of the earth's crust

27. Waterschoot Ven Der Gracht, op. cit., p. 63.
" 88. 1Xbid. .. D, G4
29, Ibld., p. 64.

30. Ibid., p. 65.



between continents which, except for the forward-looking Russians,
has escaped any real consideration so far by the world's petroleum
industry. This region lies between the continents of North America,
Europe, and Asia. It covers the North Pole and is occupied by the
Arctic Sea2, a land-locked body of water into which sediments have
been transported by the streams draining three continents throughout
much of geologic time.al "We are accustomed to think of the waters
covering the North Pole as the Arctic Ocean and our maps commonly
designate them as an ocean, but they are in reallty a land-locked
sea, a fact long recognized by the Russians and other European
people.“az

Evidences of petroleum are congpicuous at many places along
the coast which encircles the Arctic Sea. Near Point Barrow in
northern-most Alaska there are coplious o0il sena,;:a.gee;.3:5 "At Fort
Norman, 65° north latitude, on the lower Mackenzle River, 1n
Northwestern Canada, a major oil field has recently been developed."34
On the islande north of the mainland of western Canada seepages of
petroleum from the rocks at the surface were noted by Stefansson dur-
ing his Arctic explorations, At numerous localities marked by
surface escapes of petroleum and natural gas along the Arctic coast
of Siberia, over a distance of 3,000 miles, Russian engineers have

been engaged for years exploring for and oroducing petroleum.55

The geological character of the Arctic region and the evidences

31, D.V. Nalivkin, Arctica (Lancester, 1938), p. 3.
32, Ibid., p. 4.

33. 8. Palge, W.T. Foran, and J. Gilluly, U.S. Geological Survey
Bulletin, 772 ( n.d.), p. 10.

94, 'Ibtd.., p. 10,
35, L. Smirnov, Arctica (Lancester, 1935), p. 17.
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of petroleum in the rocks that make up the coasts of the Arctic
Sea both justify the belief that this region will eventually prove
to contain some of the important petroleum resources of the earth.56

"As long ago as 1888 Edward Orton, a distinguished geologist
engaged in a study of the petroleum resources of the State of Ohio
observed: 'It is obvious that the total amount of vetroleum in the
rocke underlying the surface . . . 18 large beyond computation!'®
Since Orton's time exploration for petroleum has been extended much
more widely over the earth and, although we have not as yet even
begun to exhaust the possibilities, we already have learned much
to substantliate his conviction that the total amount of petroleum
in the rocks underlying the surface "is large beyond computation,"
Nevertheless the belief persiste that our petroleum resources are on
the verge of exhaustion. Even though we have been obliged repeatedly
to revise upward our previous estimates of their probable volume,
we still fear imminent shortages of petroleum products. Will nothing
we have learned serve to dlspel this extreme pessimism?

Petroleum and coal, our mineral fuels, are fossil sunlight of
2,000 million years of earth history.sa In our natural resources of
coal there is preserved for us part of the energy of the light which
has bathed the land; in petroleum we recapture some of the energy of
the sunlight which fell upon the adjacent waters. The coal resources
of the earth we have measured, and we can calculate their volume with
reasonable accuracy, a minimum quantity which runs into thousands of

T

blllione of tons--7,500 billion long tons.”  But the petroleum

36. P.D. Trask and H.W. Patnode, American Associstion of Petroleum
Geology (Tulesa, 1942), p. 14,

37. Ibid., p. 4.
38. Thomas T. Read, Our Mineral Civilization (Baltimore, 1932), p. 13.

39. Ibid., p. 13.
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resources Of the earth, which we cannot as yet measure, we refuse to
think of as more than a few tens of billions of tons--less than
one-=third of 1 percent of our proved coal reBOurces.40 Why do we
believe there is 80 much less petroleum than coal in the earth?

Wasg the 1ife in the old seas s0 much less abundant than that on the
land?

In recent years Parker Trask and others have made extencive
investigations of the sedimentary rocks of the earth. We know that
of the present land surface, some 60 million square mlles, more than
one-third is composed of sedimentary rocks; that is to say, an area
of 22 million square miles of the present land surface of the earth
has been covered by seas at times in the past. Of this total area
of former sea floors the rocks comprising about 6 million square
miles are of a general character which make them of first-clase
promise for petroleum; they are present in great depth and are
otherwlse favorable for the occurrence of petroleum. The remaining
area of 16 million square miles may also contain petroleum, but
its general character 1s less promising and 1t is rated of
secondary importance.41

Among other characteristics of sedimentary rocks Trask sought to
determine the organic content. 1In this research he examined the
rocke which constitute the floors of exieting seas as well as those
of former sea floors. The rocke from the floor of the deep ocean
proved to contain but 1little organic matter. But rocks formed in

seas, near shore, were found to be much higher in organic content,

40, Read, op. cit., p. 14,

41, Trask, op. elt., p. 44,



Of the rocke now forming on the floor of the Black Sea, for example,

organic matter constitutes more than 35 percent Dby weight. In the
rocks from the floors of former seas Trask Ffound the organic content
to renge up to 10 percent by weéight, averaging 1.5 percent. Trask
estimated the average organic content of the rocks in the floars of
all present seas at 2.5 percent by Height.42

Do these estimates promise enough organic matter to constitute
source material for petroleum resources larger than we customarily
reckon on? Let us confine our attention to the area of sedimentary
rocke of firet-class promise for petroleum, "eome & million square
miles, excluding the remaining 16 million square mliles er’s‘l‘.irely."lg;5
Let us consider only that portion of the first-class area which is
within easy reach of the oil man's drill, eliminating all possible
resources more than, say, 7,000 feet beneath the surface, despite
the fact that a lasrge proportion of our present supply of petroleum
comes from greater depths. Let us apply to this restricted portion
of the sedimentary rocks of first-class promise for petroleum only
the average organlc content estimated for the floors of all exlisting
seas.44

Even on this minimum basis we obtain an estimated quantity of
organic matter so large as to baffle comprehension--a cquantity 200
times greater in weight than the total coal resources of the earthl
"If only one-half of 1 percent of this organic matter had been con-

verted into petroleum, concentrated and preserved for us in the

natural reservoirs of the earth's crust, our total petroleum resources

42, Trask, op. cit., pp. 44-45.
43, TIbid., p. 45.
44, 1Ibid., p. 45.
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would equal our total coal resources. If only one-tenth of 1 percent
had been so preserved for us, our total petroleum resources would
still be 60 times greater than all the petroleum we have so far
discovered: that is, all our past consumption plus all our proved
reserves.'45

In view of these figures 1t 1s not unreasonable to suspect that
the problem we face is not a dearth of petroleum in the earth's
erust so much as our failure to explore adequately and develop the
resources that are as yet undiscovered. If we now set ourselves to
the task all over the earth as effectively as we have already done
in our country we should be able to establish tremendous additional
reserves. At any rate, if our total petroleum resources are as
limited as we fear they may be, the explanation does not lie in any
original lack of organic source material in the sedimentary rocks
of the earth's crust. A very small fraction of the organic matter
originally present in the most promising rocks would have sufficed
as raw material for a great deal more petroleum than we have as
yet discovered.

S0 it can be maintained that the future of the oil industry
1s secure for a reasonable long time, notwithstanding the reports of
the alarmists to the contrary. A survey of the promising prospective
011 regions of the world clearly shows the great poetentialities of
untested areas and further demonstrates the magnitude of the oil
reserves. #Although in exceptional cases it is possible to predict

with accuracy the econonmic life of particular pools, the estimates

45, Pratt, op. cit., p. 305,
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of reserves even in producing regions are for the most part
misleading conjectures.

Petroleum legislation in most countries is in a transitory and
very unsatisfactory state and, until these conditions are remedied,
the further development of some producing regions will be delayed and

46
the testing of many favorable areas indefinitely postponed.

46, Valentin R. Garfiss, Petroleum Resources of the World
(New York, 1923), p. 104.
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CHAPTER II

AMERICAN PETROLEUM PRODUCTION AND CONSUMPTION

TABLE 2.—Salient statistics of crude petroleum, refined products, and natural
gasoline in the United States, 1945-49

1145 1646 1047 10458 1040 ¢

Crude petroleum:
Tom produetion. .. thousands of barrpls .11, 7
World production. ... SR | (1 1
United Stutes propartion of world produetion
s

weimmmee - thousarils of bart

-bearing erude
California heavy erde.
Runs to stills SRS AL
Total value of domistie productiun at we

5,
1. 730, 107

i thousnnds of dollsrs 2. 4496501 18,5677, 1 17T, 480
Avernge prics per bar wells L. $1.4 JEH 2
Total produeing ail w in the United Stares, | |
Diep N, — - 421, 460 4245, 2N1) 437, 880 (%
Total oil wells completed in the Utr

during year. 14, 2097 15, 861 17, Ghg 22, 585
Refined produ
Importse.______ . ____thousandsof barrels &0 30, 282 51,610 01, 837
Exports 4 ___ | 149, 085 110, (57

Stocks, end of year gl [
Output of mot i s, 14|
Yield of gas L 0.9 g
Completed refineries, 10 | }
Daily crude oil capaoity of refineri |

thatpssand 14 | 5, B (IR 0,434 i, 606
Average dealers’ n i} luding

Hne in 50 Culted Stutes oltivs
cents per gnllon ¥ 160, 38 141 12 33 14, 52 15 05
Natural g :

o on -thi 115,739 144,72
Stocks, end of year_ ... __ 4. sl A, a7

1 Byhjeet to revision.
242 pullons per barrel,
2 Burenu of Mines,

¢ Burres '8, 104546, U, 8. Department of Commeree, 14749, Exports include shipments to
noneontipuous Territories
1 Es ated,

¢ Not available.
7 Figure uyn new
with preceding y 7 wrels.
& Figure on new | nt eomparable with sueecoding years.  Figure for 1048 on old basis and comparabla
with preceding years 650,000 burrels.
L Ameriean Petrolenm Institute, l.

whle with suceerding vears.  Figure for 1547 on old hasis and comparable

1. A.G.White, G.W.Cale, A.T.Coumbe,and A.L.Clapp, Reprint from
Bureau of Mines Minerals Yearbook, 1949, Petroleum &nd Petroleum

Products (Washington D.C., 1949), p. 4.
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SEC. 7. Whenever the Secretary of the Interior shall
determine that such action is necessary in order to accom-
plish the objectives of this Act, he may, notwithstanding any
other provision of law—

(a) create and set aside such reservations of oil shale
and coal on public lands as may be required to insure
the effective operation of any commercial-sized synthetic
liquid fuel plant;

(b) lease any of the oil shale and coal on public
lands subject to disposition under the Act of February
25, 1920 (41 Stat. 437), as amended, without regard to
any restrictions or limitations contained in such Act, and
subject to such rules and regulations as he may prescribe
in order to accomplish the objectives of this Aet; and

(c) lease, for use in the construction, operation, and
maintenance of any commercial-sized synthetic liquid
fuel plant, under such terms and conditions as he may
prescribe, an area not in excess of three hundred and
twenty acres of public lands.

SEC. 8. For the purpose of carrying out the objectives
of this Act, the Secretary of the Interior and the Reconstruc-
tion Finance Corporation, jointly or separately, shall estah-
lish one or more advisory committees including, but not
limited to, representatives from the petroleum, coal, and

other affected industries.
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SEc. 9. For the purpose of carrying out the objectives
of this Act, the Secretary of the Interior is hereby authorized
and directed to serve as engineering and technical consultant
to the Reconstruetion Finance Corporation, and the Recon-
struction Fimance Corporation, in the discharge of its fune-
tions under this Act, shall consult with the Secretary of the
Interior. All experimental work performed and being per-
formed under the Act of April 4, 1944 (58 Stat. 190; 30
U. 8. C., secs. 321-325), mcluding costs and engineering
data heretofore developed, may he used and devoted by
the Secretary of the Interior to the accomplishment of the
purposes of this Act.

SEC. 10. For the purpose of carrying out the objectives
of this Act, the Secretary of the Interior may—

(a) conduct surveys, research, development work,
and engineering studies to determine suitable processes
and plant locations and designs;

(b) employ by contract or otherwise, at such rates
of compensation as the Secretary of the Interior may
determine, without regard to the provisions of the civil-
service laws and the Classification Aect of 1949, as
amended,. engineers, architects, chemists, and other
technicians, or firms or corporations thereof, for con-
sultation, to design plants or any part thereof, and to

make surveys for plant locations;
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(¢) enter and inspect at any time any plant con-
structed and operated pursuant to section 6 (a) of this
Act, to study the operations thereof and to obtain tech-
nological data therefrom;

(d) furnish design and engineering data and other
information, and grant licenses under patents and in-
terests therein, owned by the United States and under
the jurisdiction of the Secretary of the Interior, to the
extent that such action is consistent with the terms of
any agreements under which such data, information, or
patents or interests therein were acquired ; and

(e) receive and accept money and property, real or
personal, or interests therein, and services, as a gift, be-
quest, or contribution, for use in any of the activities
anthorized under this section; and to conduct any of the
activities authorized under this section in cooperation
with any person, agency, or organization, Federal, State,
or private. Any money so received shall be deposited
in the Treasury of the United States in a special fund
or funds for disbursement by the Secretary of the In-
terior as the terms of the gift, bequest, or contribution
may require, and shall remain available for the purposes
for which received and accepted until expended.

Sec. 11. The Secretary of the Interior and the Recon-

25 struction Finance Corporation shall make reports to the Con-
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gress at the beginning of each regular session on their re-
spective activities under this Act. The reports shall include
suitable recommendations for further legislation and for such
appropriations as may be deemed necessary to promote the
ultimate operation and maintenance of a privately owned
synthetic liquid fuel industry in the United States, and shall
also include recommendations, including minority recom-
mendations, of the advisory committee or committees ap-
pointed pursuant to section 8 of this Act.

Sec. 12. (a) Whenever the Secretary of the Interior,
after consultation with the Attorney General, shall find,
and certify to the Attorney General in writing, that the
doing of any act or thing, or the omission to do any aet
or thing, by one or more persons, is requisite to the accom-
plishment of the objectives of this Act, such act, thing, or
omission shall be deemed in the public interest and no prose-
cution or civil action shall be commenced with reference
thereto under the antitrust laws of the United States or the
Federal Trade Commission Act. Such finding and certificate
may be withdrawn any time by the Secretary of the In-
terior, in his discretion, by giving reasonable notice of such
withdrawal to the Attorney General, whereupon the pro-
visions of this section shall not apply to any subsequent aet
or omission by reason of such finding or certificate.

(b) The Attorney General shall transmit annually to
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the Secretary of the Interior, for inclusion in the report
provided for by section 11 of this Aet, a report of the opera-
tions under this section. The Attorney General may, from
time to time, transmit to the Congress such additional reports
of operations under this section as he may deem necessary
or desirable.

SEc. 13. Section 2 (a) of the Administrative Proce;]ure
Act, as amended, is amended by inserting after “Contract
Settlement Act of 1944;” the following: “Synthetic Liquid
Fuel Plants Act of 1951;".

Sec. 14. (a) The aggregate amount of the funds of
the Reconstruction Finance Corporation which may be out-
standing at any one time for carrying out the provisions of
sections 4 (a), 5, and 6 of this Aet shall not exceed
$350,000,000.

(b) There is hereby authorized to be appropriated an-
nually a sum of not to exceed $1,000,000 to carry out the

functions of the Secretary of the Interior under this Act.




